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PA3SAEIL 1
COOPYXKEHHNA

TIABA 1
AHTEHHBIE COOPYXEHHNA

1.1. OBIIUE CBEJAEHAA. HATPY3KHN U BO3AEUCTBU

1.1.1. CoBpemMeHHbIe BUAbI AHTEHHBIX YCTPOMCTB M MX Kiaccu¢pukamusa. B oOiem ciy-
yae aHTeHHOE YCTPOMCTBO COCTOUT M3: a) MpHEeMO-TIepeIaloliero KoMiuiekea; 0) dumep-
HBIX TPAaKTOB M OOJIYYAIOIIHUX YCTPOMCTB; B) COOCTBEHHO AHTEHHBI (€CIU €10 SIBISICTCS
YCTPOMCTBO) WIIM aHTEHH, YCTAHABIMBACMBIX HA CIICITMATBHBIX OIOpax ¢ MEXaHW3MaMH
CIIycKa U IIOJTheMa; ') OTIOPHO-ITOBOPOTHBIX YCTPOUCTB WX MEXaHU3MOB, ITO3BOISIONIIX
repeMertaTh aHTeHHBIE YCTPOMCTBA; JI) TIPUBOJIOB, IPUBOMSIIINX B JIBDKCHUE aHTCHHBIC
YCTPOMCTBA, M aBTOMATHYECKUX YCTPOMCTB, YIPABISIOIMIMNX WX JBIDKCHUEM; €) CTPOU-
TEeNbHOU YacTu ((PYHIAMEHTOB WIW OIOPHBIX 3/IaHUi, KaOWH, TU(MTOB, JIECTHUIL, OTpaX-
JEHUH U 1Ip.).

3/ech paccMaTpUBAIOTCS JIUIIIh KOHCTPYKITAY, YKA3aHHBIC B II. «B» M YACTUYHO B TIIIL.
«D», «B».

Kraccudukarivsi aHTEHHBIX YCTPOMCTB MOXET OBITh OCYIECTBICHA II0 CICHYIONTAM
MIpU3HAKAM: HAa3HAYCHUIO, XapaKTepy CWIOBBIX BO3JICHCTBUM, KOHCTPYKTUBHOMY THUILY.

Taomuma 1.1. Kitaccudukalimsi aHTeHHBIX YCTPOMCTB

Ilo HazHaYeHUIO ITo xapakrepy
aHTeHH CUJIOBBIX BO3JICHCTBUH o KOHCTPYKTHBHOMY THITY
Pagnosenanue* Mereopornorudeckue: ** Berep, O1mopsl: OalllHU, Ma4Thl, KOMOMHHU-
o0NefeHeHe, CHET, TeMIlepaTypa |poBaHHEIE pellleHHs

Tenesunenue CelicMU4ecKle CucreMbl

Peneiinasg cBa3p™® I'paBUTalIMOHHBIC*** ITapabonuyeckue MOIHOIIOBOPOTHBIS
AHTEHHEI

Hasuranuga* HMHeplimoHHbIe *** CrelmaabHble TTOJTHOIIOBOPOTHRIS
WIM YaCTUYHO Bpalfaiolluecs aHTeHHBI

Jlokammma™® BapriBHBIE** YerpoiicTBa IId MOAAepXKaHUS aH-
TeHHBIX CTPYKTYD

IlpumMevanusda:
* BEITTOTHAIOTCS KaK CTAllMOHAPHBIMHU, TaK U IIePEeBO3HEIMH.
** TIpu mepeMellleHMH aHTeHHLI B pagHOIIPO3padyHOe YKPBITHE OHAa He HCIIBITHIBAET ITOITHOCTHIO
WIX YaCTUYHO 3TUX BO3ICHCTBUIA.
**% MIMeloT ocoboe 3HaUeHHNe I MOABIDKHBIX, 0COOCHHO, IMOJIHOCTHIO ITOBOPOTHHIX AHTCHH.

1.1.2. TpeOoBaHud, npeIbABIgeMble K MeTAJJMIeCKHM KOHCTPYKIUAM AHTEHHBIX YCT-
poiicTB. CrielmmIecKUMU TpeOOBAHMAMMY, TIPEIBIBIICMBIMA K METAUTMUSCKIM KOHCT-
DPYKITASIM aHTeHHBIX YCTPOUCTB, SBIISIOTCS:

A. Cozflanne TaKMX KOHCTPYKTUBHBIX (GopM, IIPH KOTOPHIX METeOPOIOTMIeCKUe, Tpa-
BUTAITMOHHEIE W TeMIIePaTypHbIe BO3ICHCTBAT MUHIMATLHEI.

b. Orpannyenue AecopMariit (JIMHEHHBIX U YITIOBBIX) KOHCTPYKIIAM, BO3ZHUKAIOTIIIX
IIpA TIOOBIX BO3ACUCTBUAX W B IIPOIlecce IKCIUIyaTallMK TIPY OIIpe/leIeHHBIX peXrmMax



paboTel. MakcUMaTbHOE JIMHEHHOe OTKIOHeHWe (haKTUIeCKoH (GOpMEBI 2IeMEHTOB aH-
TEHHOTO YCTPOMCTBA OT TCOPSTUIECKON IT0 HOPMAaI K Heil OOBIYHO He TOJDKHO IIPeBBI-
MaTh Apnyace < Kah, THE A — JUITMHA BOJHBI, HA KOTOPO# paboTaeT aHTEHHOE YCTPOHCTBO;
Ky — KO3(PUIIMEHT, XapaKTepu3yIOIUA MOPSAOK OTKIOHSHUS (B OJIIX OT A), IIPH KO-
TOPOM ellle He BO3BHWKAET CYIECTBCHHOTO CHIDKEHUSI 3(M{OeKTUBHOCTH PabOTHI aHTeH-
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HOTO YCTPOWCTBA, B MIEPBOM ITPUOJIMXKCHUM MOXHO IIPUHUMATH 3HAYCHUE K) = o + e
M 19 COBpeMEHHBIX  aHTCHHBIX
107 i/ jg YCTPOMCTB, XapakTepHbBIE pPa3Mepbl
» / (BBICOTA ¥ TIPOTSKEHHOCTH) KOTOPBIX
10 HaXOJSTCS TIPEUMYINECTBEHHO B WH-
107 Tepsalie or 50 mo 500 M, cyMMapHbIC
. o MAaKCUMAaJIbHBIE OTKJIOHCHUS, BO3HU-
10 23’0" 0,025  KaOIIKie TIPA BBIBEPKE W B Pe3yJibra-
107! Te JehOPMUPOBAHUS KOHCTPYKITHI
00,25 OT CWJIOBBIX BO3JICACTBUU IIPU 3BKC-

10 3
]zaox IUTyatarii, He mpesbimaer 1/100-
0l ° e S 1/200 oT BeJIMYMHBI XapaKTEpPHOTO
A 50 pasmepa. Coobpasysich ¢ 9THUM, yCTa-
10 OL— pasMep coopyiceHus HOBJIeHa OONACTDh JJTMHBI PaIAOBOIH
10° 50%/ 500 (puc.1.1), I KOTOPBIX PELIAOIIIM
. 3100 3-10 3107 3-107° SABIIAETC 1IEPBOE WIA BTOPOE IIpe-
10 3700 3000 S 3.0 3.000 2 JeJIbHBIE COCTOSIHUS;, YUIWTBIBAst KX
" 0COOEHHOCTh, OKA3BIBACTCS BO3MOX-
HBIM TIPUHSTH HEOOXOIMMBIC MEPBHI:
HNPOYHOCIL NPOYHOCID nepemewierus

U nepe- W3MEHUTh CXeMy HECYIUX KOHCT-
Metuerun PYKIIUL, KUCIIONb30BaTh aBTOMATIYE-
CKMEe YCTPOHUCTBA IS YMEHBINCHUS
OTKJIOHEHWA U JIp.

MakcuManbHOe YIIIOBOE OTKIIOHEHWE A0, OCH aHTEHHBI (Harpumep, GpoKalbHOIT) OT
3aIAHHOTO TIOJIOKEHUST TAKXKE OTPAHWYCHO IIPEACIBbHBIM 3HAYCHUEM €r0 OTHOIICHUS K
YOIy 6p s QMarpaMMbl HAIIPaBICHHOCTH AHTEHHBI HA IIOJIOBMHE MOIIHOCTH A < K8 s,
rie B IEPBOM MPUOIVDKEHUW MOXHO IIPUHUMATD K, < 0,25,

B. PeryimpoBanue OTKIOHEHUIN OT TEOPETUUECKON (POPMBI 1 MMOJTOXECHUS DIEMEHTORB
AHTEHHOTO YCTPOHCTBA, BO3HUKAIOIIAX KaK B HAYAJIBHBINA IIEPUOJ IIPU U3TOTOBICHUU U
MOHTaXe KOHCTPYKITMH aHTEHHBI, TaK W B IIEPHOJ SKCIUIyaTallud B pe3yjbTare U3MeHe-
HUS HaMPSDKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUSL KOHCTpYKITWi. HauwHas c ormpere-
JICHHBIX 3HAYCHWH A W pasMEpoB aHTEHH, TPeOOBAHUS K TOYHOCTH W3TOTOBICHUS U
MOHTaXa KOHCTPYKITMA HAMHOTO BBIXOJSIT 32 PAMKKM BO3MOXHOCTEI HE TOJBKO 3aBOJIOB
METAUIOKOHCTPYKITHIM, HO U CHEITMATM3MPOBAHHBIX 3aBOMIOB. lIpexje Bcero, TpeOyeTcs
pa3paboTKa CIEIHAIBHBIX KOHCTPYKTUBHBIX M MOHTAXHBIX MEPOIPUSTUM, obecredn-
BAIOIIKUX 33JJAHHYI0 TOYHOCTh AHTCHHBI IO OKOHYAHWKA €¢ COOPKU Ha MecTe MOHTaxa. Y
BpalllaeMBbIX MO YIJIY MEeCTa aHTeHH BeCOBBIC JiehOpMaITUA HE MOTYT OBIThH CKOMIICHCHPO-
BaHbI B HAYAJIBHBIA TIEPUOJ ITyTEeM BBIBEPKM W YMEHBINCHBI IIPU SKCIUTyaTAITUH [IyTeM
JTOTIOTHUTEIBHOTO BIIOXEHUS MeTauia. Bo3HMKaeT HEOOXOAUMOCTh Pa3pabOTKH IIPUH-
MUITHAITBHO HOBBIX KOHCTPYKTHMBHBIX ITOCTPOCHUM, MO3BOJSIONINX COXPAHSITH 3a/IaHHBIC
dopMy 1 B3aMMOIIOIOXEHIE DJIEMEHTOB aHTCHHOTO YCTPONCTBA ¢ OOJBIITON TOYHOCTHIO
IIPY ero BpaIleHUHW U BO3JCHCTBUU Ha HETO PA3IMIHBIX MeTeO(haKTOPOB.

I'. HeobXoMOCTh TIPUHSTHS CIICITAAIBHBIX MEp, B TOM YUCIC U KOHCTPYKTUBHBIX,
0 yJIAJICHUIO CHeTa W rojioe/ia, CHIKAIMUX 3pHeKTUBHOCTh pabOThl aHTEHHBI, a TaK-
K€ 10 YMEHBITIEHUIO BIUSHUS TEeMIIEPATypPHOTO BO3JICHCTBUSI.

Puc.1.1. I'padpuk pacueTa aHTEHHBIX YCTPOHCTB 110 1 1
II npemebHBIM COCTOIHUSAM



. BO3MOXHOCTh JalIbHEHINEH MOIEPHU3AIINN METALTHICCKUX KOHCTPYKITHM, IO-
CKOJIBKY OBICTPOE Pa3BUTHE HAYKU W TCXHUKU IIPUBOAUT K YCKOPEHHOMY MOPaJIBHOMY
CTAPCHUIO PATUOTEXHUICCKUX CXEM.

E. HeobGxomnMoCTs BeceMepHOM YHUGUKAIIUA PEIICHUH PasIMIHBIX BUJIOB aHTEHHBIX
YCTPOMCTB M YCTAHOBJIECHUE OIIPECICHHOIO psijia U Tpajlalliii B COOTBETCTBUHU C PaJIAO-
TeXHUYECKUMHU TPeOOBAHUSIMI, pasMepaMy U KIMMATOJIOTHEH.

K. Pa3paborka Takix KOHCTPYKTHMBHBIX PCIICHHU KU IIPUCIIOCOOICHWI 1T MOHTAaXa,
KOTOPBIE TTO3BOJISAIOT OCYIIECTBIISITH CKOPOCTHON MOHTAX B CJIOXHBIX YCIOBUSIX pabOTHI Ha
OOJTBITION BBICOTE TIPU BO3MOXKHBIX HEOIATOIPUATHBIX METCOPOIOTUUECKIX BO3ICHCTBUSIX.

1.1.3. Ob6mue yka3aHUsI MO HArpy3KaM M Bo3aeidictBusM. B cootBercTBum co CHull
2.01.07-85 HArpy3KW pasesIsTIOTCs Ha HOCMOAHHble U 6peMerHble (JUTUTeNbHBIC, KPaTKO-
BpPEeMCHHBIE, OCOOBIE).

B aHTeHHBIX YCTPOMCTBAX U OIOPaX K HOCMOSAHHbIM HAZPY3KAM OTHOCSITCS: a) Macca
MMOCTOSTHHBIX YacTel HeCyIIMX KOHCTPYKIIUE W (yHIaMeHTOB; 0) Macca 00Opy/IOBAHUS,
SJIEMEHTOB U TIOMEINEeHNI, 63 KOTOPBIX HEe MOXET (hyHKITMOHUPOBATH JIAHHOE COOpYXKe-
HHE; B) Macca MEXaHW3MOB, IIPUBOJISAINKMX B JBIDKCHWE aHTEHHBIE YCTPOKCTBA, M aBTOMA-
THYECKUX YCTPOMCTB, YIIPABISIONINX MX JBIDKCHUEM; I') BO3JICHCTBUE IIPEIBAPUTEILHOTO
HAIIPSDKEHUS 2JIEMEHTOB KOHCTPYKITHIA; /1) Macca U JIaBJICHUE TPYHTA.

K odaumenvnoim maepysxam OTHOCSTCS: a) Macca 4YacTedl COOpPYXKEHWI, KOTOphIe B
mpoliecce IKCIUTyaTallii MOTYT MU3MEHSThCS (BPEMEHHBIC IUIOIAIKH, JIECTHUIIBI, TIepe-
TOPOAKYW U 1p.); ©6) Macca 0OOPYIOBaHUSI, KOTOPOE B IIpoIlecce IKCIUIyaTaIldd MOXKET
W3MEHSITh TIOJIOKEHWE WIH MOXET MOICPHU3HUPOBATHCS; B) CPEIHHEC CKOPOCTHU BETpA,
MIPU KOTOPBIX BO3MOXHO BO3HWKHOBEHHME KOJEOAHUI COOPYXCHUI B IEJIOM WJIH €ro
OTJISJIBHBIX YacTeil; I') MHEePITMOHHBIC CHJIBI, BOSHUKAIOIIAE IIPH BPAIEHWU WIN Iepe-
METIICHUYM COOPYXCHUS WKW €T0 YacTelf, eciu BpallleHWe I IepeMelleHre HellpephIB-
HBI [IPA UX IKCIUTyaTaITAH.

K kpamkoepemennvim Haepyzxam OTHOCSTCS: a) BETPOBBIE MaKCHMAIBHON WHTEH-
CUBHOCTH; ©) OOJe/iIcHeHHE; B) M3MEHEHME TeMIIepaTypbl B IIpejesiax OJHUX CYTOK, a
Takke M3MEHEHHUE TEeMIIepaTypbl OT COJTHEYHOU pajUallin; I') OCajJKHu (CHEeT, JIOXJb, OT-
JIOKEHUE TIBUIH); 1) WHEPITMOHHBIE TP OBICTPHIX BPAIICHUSX WIN IIEPEMEICHUSIX CO-
OPYXCHUIL; €) OT Macchl JIOJIeH, HHCTPYMEHTOB, BPEMEHHOIO OOOPYJIOBAHUS; X) BO3HH-
Karo1Iue IIpy ITepeBO3KE W BO3BEICHUM COOPYXKEHUI; 3) BO3NEUCTBUS TTOJIBECHOTO IO~
E€MHO-TPAHCIIOPTHOTO O0OPYIOBAHUS.

K oco6eim Haepyzkam W BO3JNEUCTBUSIM OTHOCITCS: a)CeHCMUYECKUE U B3PHIBHBIC
BO3JICHCTBUS; ©) BBI3BIBACMBIC HEUCIIPABHOCTHIO IWIH TIOJOMKOMH 0OOpYIOBaAHUS
(Harmpumep, OTKa3 OT pPabOThl ABTOMATHMYECKMX YCTPOWCTB, PETYIUPYIONIUX YCUIUS B
AHTCHHBIX [IOJIOTHAX; OJIHOCTOPOHHEE TSDKCHUE IIPOBOJIOB BCIECACTBHE OOpPBIBA UM
OITyCKaHWS aHTCHH U JIp.); B) HEPABHOMEPHOCTh OCAITKU OCHOBAHMSI.

KamutaasHOCTh COOPYXKEHHUI YCTAHABIMBAETCS TEXHOMOTMYECKOW OpraHusaiiueit B
3aBUCUMOCTH OT UX CPOKa CIYXKOBI:

I Kiracc KanmMTaIbHOCTH — CPOK CIIyXKObI S0 JIeT;

II xiracc KalmUTaIBHOCTHA — CPOK CIYKOBI 25 JIET;

III kmacc KamuTaIbHOCTH — CPOK CIIYyXKObI 10 JIeT.

B 3aBMcuUMOCTH OT Kjacca KallUTATBHOCTA YCTAHABIWBAIOTCS TPEOOBAHUS K Mare-
pHUaiaM U MTOKPBITHSM, TIPEAOXPAHIIONINM OT KOPPO3UHU, M IPEIITUCHIBAIOTCS CIICITHAb-
HBIE MEPBI I10 IIPEAOTBPAICHUIO MOABICHUS YCTAIOCTH B CBSI3M C YBEIWUYCHHEM YHCIA
IINKJIOB KOJeOaHuii.

K mepBomy Kiaccy KamUTaIbHOCTHA OTHOCSTCS COOPYXCHUS, UMEIOIKUE 0co00 Baxk-
HOE HapOJHOXO3SUCTBCHHOE 3HAYECHWE, U OOBEKTHI, MOpAIbHOE CTapeHHE KOTOPBIX
BechMa Maylo (OOCMCKH, IMaMSTHUKK KYJIBTYPBI, CMOTPOBBIE YCTPOMCTBA, COOPYKCHUS,
JIETKO TIOJIBEpTaroIuecss MOICPHU3AIINH, METEOPOIIOTMIeCKUEe OIOPBl U JIp.), a TaKXe
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HEKOTOpBIC BHUIBI COOPYXEHWH, IIpeHA3SHAYCHHBIC [UISI KOMILUIEKCHOTO WCITONIB30BAHUS.
KoshpuimmenTt HagexXHOCTH IO BETPOBOM HATpy3Ke st HUX ¥y = 1,4.

Ko BTOpomy Kitaccy coopyXkeHU OTHOCATCS HamboJiee pacipoOCTpaHEHHBIC BUIBI CO-
OPYXCHUM, MpeaHa3HauYCHHbIC IS BBITIOMHEHUS (PYHKITMOHANBHBIX 3amad. Kosdhduiim-
€HT HAJIEXHOCTH 110 BETPOBOM HArpyske juid HUX yr = 1,4.

K TpertheMy Kitaccy KalMTAIBHOCTH OTHOCSTCSI BPEMEHHBIE W IIEPEBO3HBIE COOpYXKe-
Hust. KoshUImenT HagexXHoCTH 10 BeTPOBOM Harpyske Uit HUX Yr = 1,3.

OCHOBHBIC 3HAUYCHUSI KOI(PPUIIMECHTOB YCIOBHI pabOThI I aHTCHHBIX COOPYKCHUIA,
OIIOp M WX 2JCMCHTOB IIPUBEJICHEBI B TabOi.1.2. Hanbolrlee BeposITHBIE COYECTAHUSI HAIPy30K
U BO3JIEHUCTBUI U 3HAYCHUSA KOMDOPUIIMEHTOB COYETAHUA 7, U OCHOBHBIX COYETAHWIA,
COCTOSIIIMX U3 TTOCTOSTHHBIX, JTATECIIBHBIX M KPATKOBPEMEHHBIX HATPY30K M BO3JCHCTBUIN U
JUTST OCOOBIX 3HAYCHWM, COCTABICHHBIX M3 ITOCTOSHHBIX JIIUTEIHHBIX, HEKOTOPHIX KPaTKO-
BPEMEHHBIX M OJHOI M3 OCOOBIX HAIPY30K M BO3ICHCTBHIA, yKazaHbl B Tabiu.1.3. Ecmu mig
JTAHHOTO BUJIA COOPYXEHUI YCTAHOBICHBI HauboJIee HEOMarolprUsTHbIE COYCTAHUS Harpy-
30K ¥ BOZJICHCTBUIA, TO JUISL HETO pa3pelaeTcs MPOMU3BOINTE pacueT TOJIBKO Ha HUX.

Tadmuua 1.2. KoadduimeHTs! ycioBuil paboTsL ¥,

HN; BDJIeMeHThl KOHCTPYKITHIT Ye ITpumeuanue

1 Hecyiue smeMeHTsl, 3a UCKITIOUSHHEM 1
YKa3aHHBIX HIXKE

2 | Tubkue mpeaBapUTEILHO HAIIPSKEH- 0,9
HBIe 2IeMEeHTRI

3 OTTSKKM MayuT: *1Io OTHONIEHUIO K pacueTHOMY
a) TTOCTOTHHBIE 0,8* | compoTHBIEHUIO TIPU PACTIKESHUN
0) BpeMeHHbIe 1* CTAJILHOTO KaHaTa IMpUHUMAaeM

4 | Packochl U3 KaHATOB 0,9* | paBHBIM 3HAUEHUIO PA3PBIBHOTO

5 | AukepHble TSXKHU 0,65 | ycwmsd KaHaTa B IIeJIOM, YCTaHOB-

6 BoIrel ¥ BalMKy MpH padoTe Ha: neHHoMmy I'OCTaMu WM 3aBOACKUMH
a) m3Tuod 1 cepTuduKaraMu, AeIeHHOMY Ha
0) cpes 0,9 K02GhduIHeHT 0e30ITaCHOCTH TI0

7 @naH1pl, padoTaloire Ha: marepuany 1,6 (CHull 11-23-81%,
a) pacTsaXeHue KOIBIIeBOTO THUTIA 1,1 Tabm.44*,46)
0) pacTakeHHe OCTATbHBIX THIIOB 0,9
B) U3THO 0,8

8 IIpoymiuHel mpu padboTe Ha:
a) pacTaXeHue 0,65 | 0e3 yueTa KOHIIEHTpAIIMKA
0) cMITHe W BBIKATIBIBAHUE 1

9 | JlectHutibl, TIepeXoAHbIe TUTIOTIAAKA W
TIOTOOHBIE 2JIEMEHTHI 1

10 | IIpoume a7eMEHTHI — COIJIACHO
CHull 11-23-81*(Ta6m.46)

1.1.4. Macca KoHcTpyKmmil. Macca oGopylloBaHWSI U MEXaHWU3MOB IIPUHUMAETCS 10
JIAHHBIM KaTaJIOTOB, THUIIOBBIM IIPOEKTaM WK 3aJIaHnI0. Macca KOHCTPYKITMU ¢; OIpeie-
JIIETCS, COOOPa3ysCh C JIAHHBIMU AHAJIOTMYHBIX TUIIOBBIX WX WHAMBUIYAIBHBIX TPOCK-
TOB ¢y. ECIIK Bce reoMeTpUYECKUe Pa3Mephl pacCMarpruBaeMOro i-TO COOPYXECHUS U3Me-
HEHBI B K, pa3 10 CPABHEHHUIO C COOPYXEHUEM, IIPUHATHIM B KayecTBe sTanoHa (k, = 1),
a BHEIIHKWE BO3JICHCTBUS M3MECHEHBI B K, pa3, TO Macca KOHCTPYKITMM C HOBBIMHU I1apa-

MeTpaMi MOXeT OBITh IIPUHATA 110 TIPUOIIKeHHOM hopMyITe
1

q; = qok} K2 (1.1)



Tabomua 1.3. PacueTHble coueTaHUs HArpy30K

KoMmoOmHa- KoapduimeHTs coueTaHusS HATPy30K #,
Coueranue| IIMU B peIBapH-
[COUCTAaHNAX pmacca| TenmbHOE BeTep otrere- crer | TOMIIC™ |MHCPIMOMHDIC | HHEDIIHOHHDIC L b o OUMIOCTODORHUE |y o rere B3pHIBHEBIE
HaTpKeHIe HeHUE partypa cpenHue MaKCUMaThHBIe IIpH OOPHIBE
1 1 1,1 - - - - - — — — — —
2 1 1 1 - - - - - — - _ _
3 1 1 0,25 1 1* - - - - _ _ _
OcHOBHBIE 4 1 1 1%* — — — — — — — _ _
5 1 1 0,9 - - 0,9 - - - — _ _
6 1 1 0,9 - - - - - - - 0,9 -
7 1 1 0,25-0,5%*+  — - - 1 - - - - -
1 1 1 0,25 - - - - - 1 — — —
2 1 1 0,25 - - - - - _ _ _ 1
3 1 1 0,8 - - - - - — 1 _ _
Ocobnie 4 1 1 0,25 0,8 - - - - - 1 - _
5 1 1 0,25%* - - - - 1 — - _ _
6 1 1 - 0,55%**| — - - - - - — _

IlpuMmeuvanue.

TIpy HaMXYAIIMX HAIIPABIIEHMAX BETPA:

* TOJIBLKO B 2JIEMEHTaxX IUIOMIAMOK IIPHU ee Twiolaau oosee 15 M2;
** 30HaJIbHOE BO3IEHCTBUE BETpPa;
**% 3HayeHUd 3THX KO3(MOUIIMEHTOB MOXET OBITh YTOUHEHO B 3aJaHUU.




Ha panHMX cTamrsIX MPOCKTUPOBAHUS Macca PasIMYHBIX OTIOp OPUEHTHUPOBOYHO MO-
KET OBITh OIlpefiejieHa TI0 HOMOTpaMMaM, TTOCTPOSHHBIM puMeHuTebHO K 111 BeTpoBO-
My paiioHy W NpUBEACHHBIM Ha puc.1.2, 1.3, 1.4. IIpn KUCIIONB30BaHUM YKA3aHHBIX BEJIM-
YWH IS JIPYTUX BETPOBBIX PaffOHOB JIAHHBIC, MPUBEJACHHBIC HA YKA3aHHBIX HOMOTDAM-
Max, cJIeJlyeT YMHOXHUTH Ha KO3 DUITUCHT

gs. \2
K= % , (1.2)
9 rr
Tie ¢, ; - HOPMAaTUBHBIN CKOPOCTHOM HAIOp T BETPOBOTO PaifoHa, B KOTOPOM pacIo-

JIOXXKEHO COOPYXKEHHE Ha OTMETKE, PAaBHOUN MOJOBHUHE BBICOTHI COOPYKCHU, qz, 17— TO
xe, HO Mg 111 BerpoBoro paitoHa.
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Puc.1.2. Macca TeTleBU3MOHHBIX OTIOP B 3aBUCUMOCTH OT BRICOTH (111 BeTpoBoO# p-H)

a — MayJThl; 6 — OallHKu

G, G
H n 34000
32000

@) 120 r 30000 /
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Puc.1.3. Macca omnop paguopeaeiHbIX JTUHWI Puc.1.4. Macca paguoTeecKoIoB
(IT1 BeTpoOBOW p-H) a — tun PT-64; 6 — tun PT-70;
a — MayJThl; 6 — OalTHA ¢ — i PT-128



IIpomonpHbIe CHIIBL B CTBOJIAX OIIOP OIPEACISTIOTCS IO (PopMyIaMm:
Tt OarreH
N= Ncms + Noﬁ: (1-3)
IITSL Ma4uT
N= Ncm6+ N06+ No + Nm: (1-4)
rine Ny, — YCWIre OT MaccChl BBINIENEXAIIero cTBoMa; N,y — YCAINEe OT MaccChl BBINIepac-
TIOJIOXKEHHOTO 000pynoBaHUuA; N, — yCWINe OT MAacChl OTTSIKEK, IPUXOJAIIEecs Ha BbI-
TIIeJIeXaryue OTTSCKEUHBIE Y3IBL;, N, — BEepTUKAIBbHAS COCTABISIIONIAS TSLKEHUS BCEX BBI-
HIeIeXaMX OTTSDKEK.

Harpysku oT Macchl IpUKIaAbIBAIOTCS B TOYKAX, YCTAHOBICHHBIX TEXHOJIOIMICCKAMU
3aanusIMu. Coobpas3ysach ¢ STUM, B PEIIECTYATHIX KOHCTPYKIIMSIX HEOOXOIUMO TaKoe II0-
CTPOEHHUE CXEMBI, YTOOBI CHJIBI BECa COCPEHNOTAYMBAIMCH B y3JIaX W JIMIIb B BUIC MCKIIIO-
YCHHUS JIOIyCKaeTCs IIPWIOXKECHKUE CHII Beca BHE Y3/10B. IIpy 3TOM 2IIEMEHTBI KOHCTPYK-
UK JOJDKHBI OBITh PACCYMTAHBI HA OJHOBPEMEHHOE JIEHUCTBHAE OCEBBIX CWJI 1 MOMEHTOB.

s COOpYXeHMI WM WX YacTel, BpalllaloIXCId OTHOCHUTEIBFHO FOPHU30HTa, HEOOXO-
JIMMO YYMTHIBATh M3MEHEHUE MOJOXEHUS IICHTPA TSHKECTH OTHOCHUTEIBHO BEPTUKAIBHOMN
OCH.

IIpu ompeneneHUM HArpy3Kd OT MAacChl CICAYET IIPUHKUMATH CICAYIONIME 3HAYCHUS
KO PUITMEHTOB HAMEKHTOCTH 0 HATPY3KE Yy [JISL

— (hacoHHBIX YacTeil 1 y31m0B — 1,2;

— 000PYIOBAaHMS M MAaCChl HECYIIMX KOHCTpYKIHMi — 1,1 mpH pacyeTe Ha IPOYHOCTH
u 0,9 mpu pacyere Ha ONMPOKUJIBIBAHUEC U OTPHIB;

— OTTSDKEK MauT — 1;

— IPEIM3UOHHBIX YCTPOMCTB, B IIEPBYIO OYEpEAb IS BPAIAOIINXCI OTHOCUTEIBHO
TOPHU30HTAILHOU OCH, 3HAYCHUS YKA3aHHBIX KO(PPUIIMEHTOB MOTYT IPUHHUMATHCS JIUIITH
B MEPBOI CTaJWK IIPOCKTUpOBaHWI. B JMallbHEHIeM Macca JIOJDKHA IIPUHHUMATHCS IO
WCHOJIHUTEIIFHBIM YepTeXaM K B ClIydyae HCOOXOIMMOCTH JOJDKHO ITPOU3BOAMTHCS HEOO-
XOAMMOE M3MECHECHHE PacCIIPeACICHIAST MACChI II0 00beMy KOHCTPYKITAK.

1.1.5. Bo3aeiicTBUe BeTpa.
HabOmoneHus, IpoBOAUMBIC HaJl

CKOPOCTBIO BeTpa B OMHOU IIPO- 9
W3BOIBHOM TOYKE TIPOCTPAHCT-

Ba, TTOKAa3BIBAIOT, UYTO CKOPOCTH e
BeTpa HEMPEepPHIBHO W3MEHSETCs
(puc.1.5). IIpu sToM U3MeHEHUE v

CKOPOCTH BETpa OT €Iro CpEIHCTO

G &

3HAYCHUS, BBIYUCICHHOTO 34 )

HEKOTOPBIA MTPOMEXKXYTOK BpeMe- 1L®%v7
uu (mo CHull 2.01.07-85, m.6.4 W, W,

CKOpPOCThb BeTpa Ha ypoBHe 10 M Vep

HaJa ITOBCPXHOCTHID 3CMIN [JIA
MECTHOCTHU THIIA A, COOTBETCT-

Bytomasa 10-MAHYTHOMY HHTEP- t
BIy OCpeIHEHUS M IIPEBBIIIAC- Puc.1.5. I3aMeHeHHe CKOPOCTH BeTpa B M30JIUPOBAHHOMN
Mast B CPEHEM pa3 B IISITH JieT) TOYKe B 3aBUCHMOCTH OT BpeMeHU
MOXET ObITh [PEJCTABICHO B a — cayJaitHasg 3aBUCUMOCTD; § — Pa3jiokeHHe TyIbcaltuit
B TOUKeE
Bume psaga Oypobe:
Vi=Vep + zaé sin wgt;. (1.5)



I[J'[ﬂ IIPAKTHYCCKHNX 3aJa49 OI'paHNMYMUBAIOTCA HCKOTOPLIM KOHCYHBIM YHCIOM WICHOB
pdaaa. HpI/I 9TOM BI)I6I/IpaIOTC$[ TaKHNC YaCTOTEL Cl)é , KOTOPLBIC COOTBCTCTBYIOT CODCTBCH-

HBIM YacTOTaM KoJeOaHuil coopyxkeHus (puc.1.56):
n
Vimace = Vep + 2, SN0zt = Vo (1+ m). (1.6)

t
3nech ¥V, :%J'V,.dt ~ CpejiHee 3HAuCHME CKOpOCTH 3a 10 MMH.; @, M/cek® - moms

IYJIECAIIAHM, COOTBETCTBYIOMIAS JAHHOM YacToTe; AV, = ¥ d: — HAUOOJbIICE 3HAUCHIE

IyIbcallUi CKOPOCTH BETpa; #;, CeK — BpeMs, IIpU KoTopoM AV = AV, ... ® — 4aCTOTHL
COOCTBCHHBIX KOJICOAHWUN COOPYXEHWS B TIEJIOM WM erO OTACNbHBIX YacTeit; m, — KO-

> PUIIEeHT Ty IbcalTiil CKOPOCTH BeTpa

n
ag Sin 0g1;

_ 2 & ét’ _ AV ke

m, = = , (1.7
Ve Ve
MIPUHUMAEMBIH 110 JJAHHBIM HAOIOICHWA.

3Hauenue Vg, 3aBMCUT OT CTPYKTYPhI BETPOBOIO IIOTOKA. IIpMMEHUTENBHO K OCOOEH-
HOCTSIM BOBJICHCTBUSI BETPOBOTO IMOTOKA HAa COOPYXEHUS, B HACTOSINEE BPEMS MOTYT
OBITh BBIJICJICHBI CIIEIYIONIAE BUIBI CTPYKTYP BETPOBOTO TTOTOKA.

A. MakcumanvHble eeaudunsl cKopocmu éempa, HAOMOMacMbIe IPU IITOpMax OOJIb-
MoK JTUTETFHOCTH, KOTJa TypOYJIECHTHOCTh BBI3BIBACT IIOJIHOE IIEPEMEIIMBAHUE MAacc
Bozayxa. [Ipu 9TOM CKOPOCTh BETpa BO3pacCTaeT ¢ BBICOTOM 110 Jiorapudmudeckomy (1.8)
wiu crerteHHoMy (1.9) 3akoHam:

g~
V, =V —2, 1.8
z — V10 0 5 ( . )
lgi
20
1
Z /m
v, - , (1.9)
<10

rae V, — CKOpocTb BeTpa Ha OTMeTKe Z; V1y — OCpe[HEHHas CKOPOCTb BeTpa Ha OTMETKe
10 M; Z; - OTHOCUTEJbHAS IEePOXOBATOCTh ITOBEPXHOCTH 3€MJIM, TPUHSATAS: JUIST THIIA
MecTHOCTH A Zy = 0,1 M W I TUIIa MeCTHOCTH B Zy =2,5 M; m = 7 110 aMeprUKaHCKUM
cTaHIapTaMm.

B HOpMAaTWBHBIX JaHHBIX BCEX CTpPaH YUYUTHIBACTCS BEPOSITHOCTHOE 3HAYECHHE BO3-
MOXHBIX MakKCUMYMOB CKOpOCTH BeTpa Vi, (Ha ypoBHe ¢hiorepa) MpU OCPEIHEHUH B
TEUEHUE JIBYX MUHYT.

CpeaHre 3HaYCHUS CKOPOCTHOTO HAaropa BeTpa (qu = ¢;), COOTBETCTBYIOIINE yCTa-

HOBHUBIIIEMYCSI CKOPOCTHOMY Haropy Ha BeicoTe 10 M B 3aBUCMMOCTH OT paiioHa Poccun,
JoJnKHBI npuHuUMaThed o CHull 2.01.07-85. Tam ke HpHUBOIITCS 3HaYeHUS K03hhu-
MUEHTA K, YYUTHIBAIOIIETO U3MEHEHHNE CKOPOCTHOTO HAIIOpA B 3aBUCHUMOCTH OT BBICOTHI
Zu tuiia A, B it C MECTHOCTH.

b. Makcumanvnas 6 Hekomopwsix 30HAX, HO HEPABHOMEPHAS IO BBICOTE CKOPOCTH
BETpa, BO3HHUKAIOIIAS B MOTPAHUYIHOM CJIOe aTMOC(hephl BCIEACTBHAE ME30CTPYHHBIX Te-
yeHuit. MakcuMalbHbBIE 3HAYCHHS CKOPOCTH BETpa IIPHU ME3OCTPYHHBIX TCUCHUSIX TOC-
THTAI0T PACYCTHBIX CKOPOCTEH, YKa3aHHBIX Ha puc.l.6. ITocKOIbKY OCh ME30CTPYHHOTO
TEUEHUST MOXKET pacIiojararbcsi Ha JII0OOM BBICOTE B IIpejieliax IMOrPaHUIHOIO CIOS aTMO-

10



cchephl, MIPU STOM TOJIIHAHA CIIOST, UMEIOIIEro MakKCUMAaJIbHYIO CKOPOCTh BETpa, MOXKET
OBITh Pa3IMYHOM, TO PACIIOIOXEHHE W TOJIIMHA CIIOS JIOJDKHBI BBEIOMpPATHCS, cOOOpa3y-
SICh ¢ HAMXYIIIUMU BUJIAMU 3aTPYKCHUST JIJISL JIAHHOTO BUa coopyxeHus. [Ipumep Bapu-
AHTOB M3MCHEHUS CKOPOCTH BETpa € BBICOTOM JUIS MadT IIPUHUMAETCS ITPUMEHUTEIHHO
K cXeMaM, IIpHUBeJACHHBIM Ha puc.l.6, a mia OamieH — corimacHo puc.l.7. YMeHbIeHIe
CKOPOCTH BETpa B 30HAX CIajia OIPEJe/sieTCsS B 3aBUCUMOCTHA OT TOJIIUHBI 3TOM 30HBI
(Ah, M) 1 BeTPOBOTO paifoHa 1o opmyiie

Vi = Vy — KAV, (1.10)
rae V, - IpUHUMAETCA CONIACHO paHee YCTaHOBICHHOMY HOpsaky mo CHull; AV — om-
penensieTcs 1o rpaduky Ha puc.1.8; & — BeruMcsiercs o dopmyire (1.2).

mml
Ah,

Ahy Vi 13 j 0;/
I 0, 0, 0,

; \ mm 2

Ah,
Vi i
Puc.1.6. BapuaHTHI 30HAIBHOTO Puc.1.7. BapyaHThI M3MeHEHUI CKOPOCTH BeTpa
W3MEHEeHUT CKOPOCTH BeTpa JIJIs MauT y Oatren

IIpu 3TOM TOJDKHO OBITH BRUICPXAHO YCITOBHE:
25 M/c 2 kAV SV, (1.11)

B. Jlokaasneie 6o3deiicmeus eempa 1pu 25
JIOKATBHBIX IITOPMAax, BUXPEBBIX IKBaIaX, Top- 207
HaJ0, TPOIMYECKUX ITUKJIOHAX W T.J. JOJDKHBI

Av, m/c

YUYUATBIBATHCA TOJIBKO B pafiOHAX ¢ 4acTO [MOBTO- 101

PSIOIIAMUCA YKa3aHHBIMU gBiIeHUAMU. [lpm ) ) ) ) ) )

9TOM CKOPOCTH BeTpa, TOCTUTAIONIAS IITOPMO- 0 50 100 150 200 250 300 Ah, m
BBIX 3HAYECHUI BOIU3N TIOBEPXHOCTU 3eMIIU, C Puc.1.8. U3MeHeHre 3HAaUeHUI CKOPOCTH
BBICOTOIN MOYTH HE Bo3pacrtaeT. JaHHBIE O JIO- BeTpa AV B 3aBUCHMOCTH OT paccMaTpi-

KAJIBHBIX BO3JCUCTBUSIX JOJDKHBI OBITH ITOJIyYE- BaeMOH 30HBI A

HBI OT MECTHBIX METCOCTAHIIMA W COTIACOBAHBI
¢ I'taBHoOIt 'eopuszmueckoit ObcepBaTopueit Poccum.

I'. Hyascauuonnoe 6o3deiicmeue gempa XapaKTepHU3YeTCs 3HAUYCHUEM KO3 PUITHICH-
Ta IyJIbCAITMH CKOPOCTHOI'O HArlopa BeTpa:

_ Vi T AV, -V
iy = Do = ey _ ) 2 28 e g, (1L12)
dep ch VCP

SHaveHUs KOG OUITHEHTOB ITyJIBCAITMA CKOPOCTHOTO HAIIOPa B OJIHOM MPOU3BOIBHOM
TOYKE IIpOCTpaHCTBa IPpUHATEL cormacHo CHull 2.01.07-85. BeposaTHOCTE OTHOBpEMEH-
HOTO BO3JIEHCTBUS IyJIbCAIIUl CKOPOCTHOTO HAMOpA B TOYKAX, PA3IMYHO PACIIOIOXKCH-
HBIX B IIPOCTPAHCTBE 10 OTHOIICHUIO K HAIIPABICHUIO BETPOBOTO IoToKa (puc.l.9) mo
CpaBHEHUIO ¢ TOUKOH (0), I KOTOPO# BEJIMYMHA ITYJIBCAITMH MIPUHSITA MaKCUMATBHOM,
XapaKTepu3yeTcsl 3HAYCHUEM KO3hdUITMEeHTa KOPPEIAINi, MOIyIaeMOoro Ha OCHOBAHUHN
SMITUPIUICCKON HOPMYITBI

11



AVXB%)O;{TH — e—cg,y,z(x,y, Z)Vilf (1 13)

KOPX, ¥, s
pEne AV,

I7Ie UHICKCBL X, Y, T LPU Ky, AV, (° xapaKTepH3yIOT IOJIOXEHHUE TOYKH, UL KOTOPOIt

YCTaHABINBAETCA KOI(DPUIIMEHT KOPPEIHAIINN IO OTHOIIEHUIO K Touke «0», I7e Benrau-

Ha TyJIbCAIIMK TIPUHATA MaKCUMAIBHOM; (X, ¥, Z) — O/lHA W3 KOOPJWHAT CUCTEMBI; V -

CKOpOCTDb BeTpa; f — uacToTa IIyJIbcalldil BeTpoBoro Ioroka; C° — MeTeopoioruueckue

K

xapaktepuctuku: C9 = 20; Cg =1 U Kyppey= 1, Cg =4+8 (Cg =4 Ipu HEYCTOMIMBOIL, a

0 ., .,
C, =8 1pu HelTpaIbHON CTPaTUDUKALIMM).

. OueHKa BIMSHUSL
MyJIbcalliii  BETPOBOTO
TOTOKa OCYITECTRISIETCS
B COOTBETCTBUH  CO

CHulI 2.01.07-85.
,=mK,y, ,; C)=4+8 [lesrecoobpa3Ho wc-
~ ONB30BaTh paboty [6]
m,=mK__ . Cl=1 U 3aBUCUMOCTH IO
dbopmyne (1.13), mpu-
HUMAag YacTOTy ITyJIbCa-
Uit f, paBHOI YacToTe
% _ pCxvi COOCTBEHHBIX  Koueba-
HUI o HauodoIee
Koy, = eV omacHoili  ¢opme. B
K cozvs 9TOM cCilydae I1esIecoo0-

oz = =€
pasHoO UCTOIB30BaTh
Puc.1.9. TI'padpudeckoe usoOpakenne u3MeHeHUs KOIDPUIMEHTA  ~poifeTBO HEKOTODPBIX
Koppenauvu K,y B HAIpaBIeHWH BeTpa (0ch Y), 110 BhICOTe (OCh Z)
¥ TIO TOPU3OHTAIH, TIePIeHANKYIIPHO HATIPaBICHUIO BeTpa

4

m, = mK
ooo, x

X

ITapaMeTpoB, B KOTOPHIE
BXOJTUT 3HAYCHUE Ky

m Fy — 1wIowanp SIIOPLL Ky, 110 BCEH BBICOTE COOPYXKE-
. 2 HUsI, XapakTepusylollasd OIHOBPEMECHHOCTb  JTEHCTBHUSA
Foe MyIbCAITAN:
m,=mK,, Moo v
| Heopdz=—5— (1.14)
0
0 Cf
paccTosTHEEe OT MecTa IIPHMIIOKEHWS MaKCHUMAaIbHOTO 3Ha-
YeHUS IIyALcallii A0 IeHTpa TSOKSCTH IDIOIAINA DITIOPEL
7 Kyop (DUC.1.10).
Puc.1.10. Ilomoxenue I1eH-
Tpa TIKeCTH Zy OIIOPHI, _[Kxo zdz
XapakTepHu3yollell U3MeHe- 0= ) (1.15)
HHe Ko3(p@HIMEeHTa KOppe- FO Cg I

nauun Ky,p OTHOCHTEIIBHO

NPOMSBONEHOMN TOKH 0 Ha pwuc.1.11 wn300paxeHbl CcXeMbl KOHCTPYKIIHIA:

6aH_IHI/I, Ma4YThl 1 TOPU3OHTAILHOIO 2JICMCHTA. ,Z[JIH BCEX
9TUX KOHCTPYKIUH mpuusto, uto FC, = const; m = const. Hauxymme#t ¢popmoit Ko-
JIeOaHW JUTS clydaeB @ W 0 sABIsieTcd IepBas (1 ciydas 6 1epBas ¢opma, Ioja-
rag, 4TO B y3JIaX OTTAKCK H_[apHI/IpI)I). B sTtoMm clIydac I[OHOJIHI/ITGJH)HBIIL/'I MOMCHT OT
JeHCTBUI MyIbCallAi CKOPOCTHOT'O HaIlopa OYAET CIACAYIOIIMM.
Crydait a:
MM(IKZCKZOp mq FO (H ZO) FCx) (1-16)
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H

%ﬁﬁ

0)

o

F

2

2
F

IPpHUYICM TIpU IIOCTOSHHOM 3HAUCHUU M1 U Kypp = 1

nim

CryJati 6:

6
Niop =

mqH?
M yae = g

2

MaKc,Kop

FC,

Puc.1.11. XapakrepHble ciiydanu

TpU  OTIpefie]iIecHuH  HauboIee

OIMTaCHBIX BO3MEWCTBHI TYIIh-

calli BeTPOBOTO TOTOKA JJIS:
a — OalleH; 6 — MauT

W[
Myue CUfH\  CUfH |

Mmaxc,)cop = quO(

2

IPpHUYICM TIpU IIOCTOSHHOM 3HAUCHUU M1 U Kypp = 1

nim

M
Niop =

l—zo)FCx,

mql®
M e = %ch
M yaxewp _ 4V (| 2V
M yae C?ﬂ C?ﬂ

].

(1.17)

(1.18)

(1.19)

(1.20)

(1.21)

st cimydasi TOpU30OHTAIBHOTO 2JIeMEHTa MCITONh3yIoTesT BeipakeHus (1.19) u (1.20) ¢

3aMEHOU 3HAYECHUS Cg COOTBETCTBYIOIIMMHU 3HAYCHUAMNU Ca(c) 148 lg SHAYCHHNEM .

IIpy U3MEHEHUH CKOPOCTH BETpa 3HAYCHUS N7, U Mi, , YKa3aHHbE B TabI.1.4, cie-

JIyeT YMHOXHUTh Ha KO3 OUITUECHT

K, =V;/25, (1.22)
rie V; — CKoOpocTb BeTpa Ha pacCMaTpUBAEMOM Y4acTKe COOPYXKEHUS, M/C.
Tabmana 1.4. 3HaveHus N, 1 N, WL V=25 m/cn Cg =8
HaumenoBanue | Pasmep, m ST
0,1 0,2 0,4 0,8 1,6 3,2
25 - - - 0,072 0,038 0,019
. 50 - - 0,072 0,038 0,019 0,01
xop h
100 - 0,072 0,038 0,019 0,01 0
200 0,072 0,038 0,019 0,01 0 0
25 - - - - - 0,144
Niop 1 50 - - - - 0,144 0,075
100 _ - - 0,144 0,075 0
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E. Ocnoenvie noaoxcenus pacuema npu a’poduHamuyeckoli Heycmouuueocmu:

a) Aspoylpyrie XapakKTepUCTUKHU. SIBICHUS a’dpOIMHAMUYCCKON HEYyCTONIYMBOCTH
BO3HUKAIOT B BBICOKMX CIUIOITHOCTEHYATHIX TMOKHUX KOHCTPYKITHUSX IHIMHIPUICCKOMH,
MPU3MATIICCKON (ITMpaMUIAIBHOM) (GOPMBI TIPU YIUVIMHEHWH:

— B KOHCOJIBHBIX COOPYXCHUSIX M JIEMEHTAxX

=2 ,
Nap Dy - 10, (1.23)
— B OJIHOIIPOJIETHBIX DICMCHTAX:
¢ ITAPHUPHBIM OITUPAHUEM KOHIIOB
N 2 17, (1.24)
¢ 3aNIeMICHHBIME OT [T0BOPOTA KOHIIAME
ap = 40, (1.25)

e H - mina siemMenTa (WM BBICOTA COOPYXeHUs); Dy, - cpeliHee 3HAUCHUE JMaMETpa
WIHA pa3Mepa MOMEePEeYHOro CEUCHUS, TIEPIICHNKYISIPHOTO HAIIPABIEHUIO BETPOBOTO MTOTOKA.

Jtd TMOKMX COOPYXEHWIA ONAcHEL JBa BUJA aBTOKOIECOAHWI: BETPOBOU PE30OHAHC W
TAIOIIUPOBAHUE.

BosurvkHOBEeHHE BETPOBOTO PE30HAHCA BO3MOXHO B OOJMACTU 3HAUCHUU KPUTAIECKOU
cropocTr Vg, ;, COOTBETCTBYIONIEH i-i (hopMe COOCTBCHHBIX KOTECOAHUH, OmpeIessieMoi
o dopMmyiie

_ Dy
Vip.i T.Sh’ (1.26)
rie 7; — Teproj COOCTBEHHBIX KOJIEOAaHUN i-TO TOHA COOPYKEHUA WIN 3JIEMEHTa KOHCT-
pykuuit; Sk — yucimo Crpyxaist, 3aBUCAIee OT (DOPMBL IPOPIIISL.
IIpr oTcyTcTBHM SKCIIEpUMEHTATD-
HBIX JaHHBIX 4uciao CTpyxaasi MOXET

g {7{ d d OBITh OPUECHTHUPOBOYHO OIIPEJICIEHO 10
500 tdhopmyre
Sh=0,225/C, . (1.27)
OO0IacTh OIACHBIX CKOPOCTEit BeTpa
- 240| JUTST KOHCOJBHBIX ITIAHAPHICCKIX Tell
IpyY W3MEHCHWM 3HAYCHUN Mgp WIK
1601 A=2H/r npusencHsl Ha puc.l.12, e
T150| 25 F - pamiyc WHEPIMA CeYeHWsT B Ha-
10l MIPaBIICHUN, TIePIICHINKYIIPHOM BETPO-
90 1 ] BOMY ITOTOKY. JlaHHBIe, IIpUBEICHHBIC
60 4 ’ Ha puc.1.12, MOTYT OBITh KCIIOJB30BAHbBL
301 3 ! | A Ui PYTUX YCIOBWM OIUpaHWSA, HO
0 o\ 50105 |202'5 30 4 30V, m/c UPHU MHBIX COOTHOMEHUAX H/Dyy:
20 | e UIA MIAPHUPHOTO OIMpPAHUT O0OUX
40 I KOHITOB OAJIKK
gg 1 X | H,/D,=1TH/D,; (1.28)
100 A 99,6 e UIA 3AIMEMICHHBIX KOHIIOB
P %| 3 H,/D,=4H/D,, (1.29)

Prc.1.12. Obmactn omacHBIX cKopocTell Berpa mm  rne H, H,, H, - COOTBETCTBEHHO JIIMHA
KOHCOTBHBIX IMIHHPUICCKIX Tell NPU MSMEHCHWH  cOOopyKeHWS WM JIeMEHTA COODYXKe-
3HaueHud — H/d (wnu A) Ipy TMIAHAPE HOCTOHHI:IOI/I HUSL KOHCOJIBHO 3aKPEILICHHOTO, TIap-
TUIOTIAMY TIOTEPeIHOTO cevetust (1) U mpu JTUHEHHO

M3MeHSIOmeHcs IIOMAIM 10 UIMHe wwmngpa (2), TAPHO OLEPTOro 1o 00OKMM  KOHLIAM,
a TAKKe BePOSTHOCTh BOSHHKHOBEHHS KoeOanmi (3) 3AICTAHHOIO 110 0DOUM KOHIAM.
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JIJIsT KOHCOIYM MOCTOSTHHOM KeCTKOCTH W BHEITHUX rabapUTHBIX pasMepoB HAYaIo Ta-
JIOTTUPYIONAX KOJIeOaHWi BO3MOXHO TIPA CKOPOCTH BeTpa

Vv, = 32Md , (1.30)

ac,
DH|C, + T;
do

e 4/p =32 - 4YMCIEHHBIA KO>(pPUIMeHT, nMeomuii pasMmepHocTs Kr-lc2.um?%; § -
norapudMudeckuil Ko3pPUIeHT KoaebaHuWil; M — Macca coopykeHHs (kr-c>M1);
C, — koo durmeHT JT000BOTO CONPOTUBICHUS IIPU JaHHOM HAIIPaBICHUU BETPOBOTO
IIOTOKA, XapakTepusyeMoM yrioM o; (), = fi(o) — KO3POULUEHT IOMBEMHOR CUIIbI, 3aBU-
CSIITUAM OT yIJla aTaku o.

0) Modeauposarue. 1IpoBeieHre UCIIBITAHUI ITOIYKECTKUX MOJENIei (YIIpyro 3akperi-
JICHHBIX JXECTKUX OTCEKOB) B adpOJMHAMUYECKUX TPYOaX PEKOMEHIYETCS IUISl BBISIBICHUS
Kav4eCTBEHHOM KapTHUHBI OOTEKAHUS KOJICOIIONIETOCS PO BO3MYIITHBIM TTOTOKOM, OII-
pelieSieHUsT a3pOIMHAMUAYECKUX KO DUITMEHTOB JIOOOBOTO COIPOTUBICHUS C,, MOIBEM-
HOHI cutbl Cy IPOIOJILHOIO MOMEHTA M2, M T.JI., 4 TAKXKE OPUEHTMPOBOYHOU OLEHKK (-
(hexTUBHOCTH 1 BRIOOpA MAPAMETPOB a3POAMHAMUYCCKUX CPEICTB TAICHUST KOJICOaHWA.

ITpu skcepuMenTaIbHoM onpetencHny senmaunbl Cy, €y, m, HEOOXOIUMO COOIIO-
JTaTh TEOMETPUIECCKOE ITOJI0OME TOYXKECTKON MOIETH HATYPHOW KOHCTPYKITUU U TOJ0-
oue o yrciaaMm Peifttonpaca:

[ReH :%]:[RCM:%], (1.31)
H M
MpUIeM WHICKCHI H U M OTHOCSTCSI COOTBETCTBEHHO K HATYPHOMY OOBEKTY W MOJICITH.
1t Telr ¢ oCcTphIMM OOKOBBIMM KPOMKAaMK COOIIOICHUE TON00MA 110 Re XenaTenbHO,
HO He 00s3aTeIbHO; TS PO ¢ KPYTIBIM M SJUITHUIITAYECCKUM TIOTICPEYHBIM CEUYCHH-
€M U CeYCHHMEM B BHIEC MHOTOYTOJBHUKA CO CKPYITIEHHBIMA yIJIaMU Tojio0ue 1mo Re o0si-
3arepHo. HeoOxommMo Takke cobimofieHre Maciirradba mepoXoBaTOCTH

g, = ||k, =8 1.32
H >

TJle e — CpeJHSs BhICOTa OYropKa IIEpOXOBATOCTA U CO3JaHMe B TpyOax ITOTOKA, UMEI0-
Iero mapaMeTpbl HATYPHOTO BETPOBOTO ITOTOKA (MPOGUIIb CKOPOCTH BETpPa, ITOPBIBH-
CTOCTB H TIp.).

B 3nauenue C,, ompeneleHHOE ITyTEM WUCITBITAHUN B adpOAMHAMUYECKON Tpybe ¢ 3a-
KPBITOM paboueli 4acThio, CJICIyeT BBOJMUTH IMOIPABKY, YUHUTBHIBAIOIIYID COOTHOIICHUE
pa3sMepoB MOJIEIX W pabodeil YacT TPyObl B TOM cllydyae, KOTjia MOJIeIb 3aHUMaeT Goiee
5% TuTOIIAMIK ceueHMs paboveil YacT TPyOBL:

Foor iy — F
_ ce’.mp MO0
Cp=Cy| e | (1.33)
ce’.mp
e C, - 3aMepeHHOe B OIbITe 3HaYcHUe KOG UIMEHTa TOG0BOTO COMPOTHUBICHIS;

F o pyp — TUTOIIAIG OTBEPCTUS A3POJMHAMUYECKON TPYOBI; Fyp9 — TEHEBAS TLIOMIATH MOJIENH.

IIpoBemeHre WCITBITAHWIA — a’pOyIPYyTX MOfeeit B adpOIMHAMUYECKUX Tpybax
(MMHaMWYecKWe WCITBITAHWS) PEKOMEHIYeTCsT TS OIIpee/leHnsT Trara3oHa YIJIOB aTakw,
OTIACHBIX 110 YCITOBUSM BO3HUKHOBCHUA aBTOKOICOAHMIA, BeTMUMH KPUTHISCKIX CKOPOCTe 1
AMILTATY/ TIPEAETbHBIX ITAKIOB aBTOKOICOAHMIA, BeIMIMH TUHAMUIECCKUX IIPOTHOOB, WM3TH-
GaroIX MOMEHTOB 1 HAIIPSDKEHUI, a TaKKe KOMMICCTBCHHO OITeHKY (P heKTUBHOCTI Me-
XaHTICCKUX 1 a9pOIUHAMIYCCKIX CPEICTB TallleHUsT KoJaeOaHmii KOHCTPYKITHiA. J{nHaMiTde-

CKHE UCIIbITaHMA KOHCprKU‘I/Iﬁ JOJDKHBI ITPOU3BOIUTHECA Ha aspOYIIPYIUX MOICTIAX, a JJIA
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OIICHKHN BC/IMYMTHBL HaprDKCHHfI B JIEACTBUTEIBHOM KOHCTPYKITMM — Ha KOHCTPYKTHBHO ITO-
JTOOHBIX HaTypEe MOJICJIAIX. HpI/I TaKMX WCIIBITAHUSIX JIOJDKHO COOOIAThCS TCOMETPUICCKOC

noaobure HaType, ooore 1o ymcry Korm (Cg ), ancay Crpyxans (Sh) u aucty PeiHonbi-

ca (Re). ITocmenmee oGA3aTENBHO TS TeI, He MMEIOIINX OCTPHIX GOKOBBIX KPOMOK.

* (EJ)H _ C* _ (EJ)M (1 34)
OH — - oM 3 -
puVidy PV udy
Sh, = du_|_ Sh,, = dy | (1.35)
V.T, VT,

e EJ — XecTKOCTh KOHCTPYKITUM VI MOJICITH.

st cobmoieHusT TIPU MOJEJIBHBIX IKCIEPUMEHTaX B a’pOIMHAMUYCCKUX Tpybdax ¢
HEOOJIBIIMMU pa3MepaMi padoueit 4acTH ITOJOOUSI OJHOBPEMEHHO 110 uKrciaaM Re, Sk u
(§ HEOOXOMMMO MPOBOJUTH WCIBITAHWS C TOBBIEHHON IUIOTHOCTBIO pabodueil cpeisl,

T.€. B TpyOax C MOBBIIIICHHBIM JABICHUEM.

B) OCHOGHblE NOAONCEHUA pacuemda npyu a3poduHamu4eckoll Heycmotyueocmu. Ecin
MakCHUMaJbHasl CKOPOCTh BETpa B paccMarpMBacMOM palioHe Ha JaHHON BBICOTE V...
MeHbIne Vi, ; (popmyna 1.26), TO BOSHUKHOBCHUE BETPOBOIO PE3OHAHCA HEBO3MOXHO. B
OOJNBIIUHCTRE CIYYAeB Vi, ; < Ve T.€. BOSMOXHO BOSHUKHOBEHUE PE3OHAHCHBIX KOJE-
Ganuit. Ecmu V.. > V, (bopmyna 1.30), To pacdeT Ha raJOMUPOBAHUE HE MTPOUIBOATCS.
Yewnusi, BO3HUKAIOIINE B HAIIPABICHUH JICHCTBUS BeTpa U B IOIIEPEIHOM HAIIPaBICHUH
MIPU pe30HaHCe, CKIAABIBAIOTCS TeoMeTpuueckd. B Tabi.1.5 mpuBeeHBl HEKOTOPHIE
HanboJiee XapakKTepHbIe CJIyYard CIOXEHMS YCWINUA WK IepeMerieHuit X?%(Z), BO3HU-
KaoIIX TIpU Pe30HAHCE ¢ COOTBETCTBCHHO CTATHYCCKON W JIMHAMHYECKOM COCTABIISIO-
el yeumit Wwin repeMeleHuit X4(Z2), X*(Z) ot jelicTBUs BeTpa IO [OTOKY.

Tabmuma 1.5. XapakTepHbIe CiIydan CIOXEHUS YCUIUN U TlepeMeleHuit
TP CPBIBHBIX BO3JICHCTBUSIX

No Hamnpagnenue .
cryyas Cxema BeTpa U Dopwmyna X (Z)
pacyeTHBIE TOYKH
2 3 A ) >
JIIS BCEX TOueK [XP“(Z)] +[XC(Z)+XH(Z)]
1 b
1 4 L3 XPe(Z)
Cy
/% fA 2,4 X(2Z)y+X*(2Z)
2
1 3
11 1,3 X7e(Z)
2.4 X(Z)+XM2)
T4
A
2 2 X(Z)+XM2)
2 2
m B 3,1 \/[X”“(Z)] + [X"(Z) + X”(Z)]
1 3 b 2 Xre(Z)
p 2 >
31 [XP“(Z)] + [X"(Z) + XH(Z)]
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IIpu ompeneneHUN YCHINN WM IIepeMEIIeHU IIPA pe30HaHce
X"“(Z):%X“(Z) (1.36)

Jorapu(hMUIECKUl JTEKPEeMEHT KOJIcOaHWU IIpruHUMaeTcd paBHbIM & = 0,05, eciu Her
JTAHHBIX, OOOCHOBBIBAIOIINX €T0 OTIIMIME OT YKa3aHHOTO 3HAYCHUS.

IIpu ormpejpeeHUN CTATUICCKOTO BOZJCHUCTBUS CWJIBI IIOIIEPEK BETPOBOTO IIOTOKA
X{2), xoappunrentr ), IOIEPEYHON CHUIIbI IPUHUMAETCA HA OCHOBAHUU IKCIIEPUMEH-
TAIBHBIX JJAHHBIX. LIS KpyroBoro muinH;ipa, coracHo CHull, C, = 0,25,

HarmpsokeHrsT B KOHCTPYKITHAA, TTOJTYICHHBIC HA OCHOBE JIAHHBIX 00 YCUIIUSIX IIPU KO-
JIebaHKSIX, HE JODKHEL IIPEBBIIATh 3HAYCHUM, moaydyaeMbix comtacHo CHull I1-23-81%*
1 KO3(pDUITHCHTOB, YKa3aHHBIX B MPWIOKEHUN 8§ K HEMY, IIPU KOJHWYECTBE ITUKJIOB Ha-
rpyxkeHud Goxee 5-10°. B cimyuae orcyrersus B CHull mwim HacTodlleM CIIpaBOUYHUKE
sHadeHud Koddduimenta C), OH MOXET OLITh OIPEACICH SKCIIEPUMEHTAIBHDLIM IIYTEM.

1.1.6. Odnenenenne. HopmatuBHasT TosloeiHasT HArpy3ka (p,) OIIpesessieTcsl coriac-
HO [31].

B Tex ciywasx, Korja M3BECTHO, YTO B paifOHE CTPOUTEIHCTBA BO3MOXHBI PETYIISp-
HBIEe cllyyad oOpa3OBaHUS TUIOTHBIX TOJIOIETHO-U3MOPO3EBEIX OTJIOXKEHUN THIIA CMECH C
IUIOTHOW HAapyXHOU KOPKOU OOJNeJeHeHWS U C IocheayiimuMu BetpamMu V= 0,5V, ..,
pacyeT JOKEH MPOU3BOJUTHCS IO CIIEIMATEHBIM TEXHUYECKUM YCIOBUSIM, COTJIACOBAH-
HeM ¢ [TO.

1.1.7. Temnepatypa. HopMmaTuBHBIE TeMIlepaTypHble KIUMAaTAYECKUAE BO3ICUCTBUSI
oIIpeaedTesa cormacHo [31]. B ciaydae HeOOXOMIMMOCTH YTOUHECHHS XapakKTepa HU3Me-
HEHUS TeMIIepaTyphl IO BBICOTE COOPYXKEHHUS IIpeiiaracTcss MCIIOIb30BaTh rpaduk,
MIPUBEICHHBIN Ha puc.l.13, Ha KOTOPOM IIOKa3aH XapakKTep MU3MEHEHUS TeMIIepaTyphl
BO3/IyXa C BBICOTOM B CJIOE OT MOBEPXHOCTH 3€MJIM JIO BBICOTHI 2 KM. 3HAUYCHUE TeMIIC-
paryp y 3emiiu paHbl yepes 4°. [lo 3HaueHUSIM TeMIlepaTypbl HAPYXHOTIO BO3/lyXa HaM-
Oosiee XOJIOMHOMN TATUTHEBKU (i, nam) HA Tpaduke BBIOMpacTCsS KpuBasi, y KOTOPOit
3HAYCHHUE TeMIIepaTyphl BO3/yXa BOJIM3U 3€eMHOU MMOBEPXHOCTH (CUMUTHIBACMOE IO OCH
abcIcc), paBHO 3HAYEHWIO TeMIlepaTyphl BO3[yxa Haubojee XOJIOMHOMN ISITHUIHEBKHU
(teounsm)- 11O 2TOI KPUBOM ompejiessieTcsd XapakTep U3MEHEHMS pacueTHON TeMIlepary-
DB JUTI COOPYKEHUI 1Mo BhIcoTe. B TOM ciyuae, eciii 3HAYCHUE Ly, pngm OKAKETCI Me-
Ky 4-X IpajlyCHBIMU MHTEPBATAMU TEMIIEPATYPHBIX KPUBBIX, HYXKHBIE SHAUCHUS Iygq,
OIIPEICJISTIOTCS C TIOMOIIBI0 MHTEPIIOISIIINKA MEXITY ONMVDKAUIITAMU 3HAYCHUSIMU TeMTIe-
paTypHBIX KPUBBIX Ha Tpaduke.

Bosicoma, m
2000 /
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Puc.1.13. MIaMeHeHnd TeMIlepaTyphbl BO3/IyXa ¢ BEICOTOM M B CJIO€ HaJ IMOBEPXHOCTHIO 3eMIIH
1o 2000 M
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1.1.8. Oco0bie Bo3aeiicTBHSA

a) Ceiicmuueckue 6o3deiicmeus. 1lpyn ompeneneHUN CEMCMITIECKUX BO3JIEHCTBUN Ha
onopel ciaexyeT pykopojacTBoBatbed CHull I1I-7-81*. IlpuMeHUTENIBHO K HOpMaM Ha
CeiCMUYECKNEe BO3JCUCTBUS BO3MOXHO BECTH PAaCUYET OIOP OT JACUCTBUS ITOA3EMHBIX
B3pBIBOB. BermrurHa KoadduirmerTa CeHCMUYHOCTA K, [IPUHUMAETCS II0 JaHHBIM CIIe-
MUATU3UPOBAHHBIX OPTaHU3AITAN.

0) MornmadicHbsie o30elicmeus u o3delicmeus npu mparcnopmuposarnuu. Ilpu or-
pelleleHMM MOHTAXHBIX HArpy30K HEOOXOJAMMO YYMTBIBATH CIIOCOOBI MOHTaXa
(OCYITIECTBISIEMOTO IIyTeM HapallluBaHUs, MOAPAIUBAHUS, IMOTBeMa IIEIUKOM, KOMOU-
HUPOBAHHBIM CITOCOOOM), BIUSIONINE Ha M3MCHCHUE PACYCTHON CXEMBI IO OTHOIICHUIO
K KOHEUYHOM, SIBJISTIONIEHCS SKCIUTyaTalluOHHOM.

IIpr HecTaHAAPTHBIX YCIOBUSIX TPAHCIOPTUPOBAHUS DIEMEHTBHI KOHCTPYKIIAI OIIOp
JIOJDKHBL OBITh PAaCCYUTAHBI B COOTBETCTBUM CO CXEMaMU WX YKIIAJIKA U XapaKTepoM CH-
JIOBBIX BO3JICHICTBUU IPU TPAHCIIOPTHUPOBKE.

B) Ilpouue ocobvie 6030eiicmeus. Bo3neicTBAS TIpHU BO3MYIITHBIX B3PBIBAX YUUTHIBA-
IOTCSI B COOTBETCTBUM CO CIENMUATBHBIMA HOpMaMu. OJHOCTOPOHHEE TSKCHWE aHTCHH,
BO3HUKAIOIIEE B PE3YJIbTaTe OIYCKAaHUWsI WA WX OOPBIBA, YIUTHIBACTCA B OCOOBIX YCIO-
BU4X, OTOBOPEHHBIX B 33JlaHNX HA ITPOCKTAPOBAHUE.

CoXpaHHOCTh MauT OT pPa3pylleHWs [pUA OOPEIBE OJHOW W3 OTTSDKEK MauyT MOXET
YIUTBIBATECS B pacyeTe TOJIBKO IIPU CIIEITMAIBHBIX 3aJaHUAX 3aKa3UrKa ST OOBEKTOB C
0co00l OTBeTCTBEHHOCTHIO. [[py 2TOM OroBapmBamTCsA OCOOBIE YCIOBUSI HAIPSDKEHHOTO
coctosgaud. VM3MeHeHUE peXurMa HATSKECHUS OTTSDKEK MPU WX CheMe JIOJLKHO YYUTHI-
BaTbCd MyTEM W3MEHEHUS B XYJIIYIO CTOPOHY BEIMYWHBI IPEABAPUTEIBHOTO HATKECHUST
Ha +25%. B oroBapmBaeMBbIX TIpU 3aJJaHUM YCIOBUIX BO3MOXEH yUeT IIpocaiok (yHma-
MEHTOB y MauT ¥ OarmreH. [lpw mpocajkax, BEI3BIBAIOIIAX YBEIWYECHUE HAIIPSKEHUN B
2JIeMeHTaX KOHCTPYKITUA IO OTHOIICHWIO K pacuyeTHOMY COMpOTUBRIcHUIO Ha 20% 1 60-
Jee, HeOOXOMMMO MPUHUMATh KOHCTPYKTUBHBIE MEPBI IT0 COXPAHEHUIO PACYETHBIX Iapa-
METPOB.

1.2. KOHCTPYKTUBHBIE PEIITEHNS U METO/JbI PACYETA BAIIIEH

1.2.1. Cxembl GameH. B Ta6:1.1.6 mmpuBefieHBI 00IaCcTH HamboIee pallMOHATLHEIX IT1a-
paMeTpOB peIleTIAThIX OallleH B 3aBUCUMOCTH OT BBICOTBI COOPYXKCHUI M JTONH BO3ICH-
CTBUSI TEXHOJIOTHICCKOTO OO0PYIOBAHMS.

IIpruMmenene GallleH HeIlpaBMILHON ¢OpMBI B IUIaHe, B IIEPBYIO odepelb, B BUAC
MIPSIMOYTOJIBHUKA PAIlMOHATBRHO B TeX CIydasX, KOIJla XapakKTep CHJIOBOTO BO3ICUCTBU,
00yCIIaBIMBacMbBIil JICUCTBMEM B OCHOBHOM TOPHU3OHTAIBHBIX CHJI, Pa3sINIeH OTHOCH-
TEIIbHO ITONCPEIHOTO CeUCHMS OIIOPHI, HO IIOCTOSHEH Mo BpeMeHH. C IeIbI0 CO3TaHUs
PaBHOIIPOYHON KOHCTPYKIIUM COOTHOINCHHWE CTOPOH IIPH IPSIMOYTOJIBLHOM ILIaHe JODK-
HO VIOBICTBOPSTH CASAYIOIIEMY YCIOBUIO:

ayfa, =M M, , (1.37)

e M,,, M,; — MOMEHTDI, IEHACTBYIOLIME B YKA3aHHBIX IUIOCKOCTAX (I — BEPTUKAIbHAS
OPIMHATA); @y, dy — PA3MEPDBI CTOPOH IIPSMOYTOIbHUKA.

1.2.2. Buapl pemeToK W pa3MmenieHHe auadparM. B OalnHsIX IIPpUMEHSIOTCS BUIBLI pe-
IIIeTOK, YKa3aHHbIe B Ta01.1.6.

Hnsg omop BeIcOTON OoOnee 100 M mpm TpyOuaThiX IIosicax W Koa(dduiimeHTe
Qo6 /(Qos + Q) £0,025 HanboNMee HPKOHOMUYHA [EPEKPEeCTHas IIPe/IBApUTENIBHO HAalps-
KEHHAad pelieTKa W3 KPYMIOW CTAlIM TIOBBIMICHHON ITPOYHOCTH WIM W3 KaHaroB. [Ipu
BBIcOTE 10 50 M IS HEKOTOPBIX BUJIOB OIMOp MPUMEHSIOTCS ITpoKaTHbIe Ipodrui. Ha
puc.1.14 TpuBesleHBI OCHOBHBIE BHJIBI PEIICTOK, IPUMEHSIONIAXCS B OIlOpax JIMHUHK
2JIEKTPOIIEPE/IAUN.
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Tadauna 1.6. O6;1acTU pallMOHATBHBLIX TIApaMeTPOB pellieTyaThix OallleH

®opwma B IITaHE CopraMeHT Kitace cramm Buemrnasa konburypaius
Bricora, [
MHOTO-
M 05 +0ys - P C 235 g iiz / \ / k
E E
0 + + + +
1o 50 0,25 + + + +
0,5 + + + + + +
1,0 + + + + + + + + +
0 + + + +
100 0,25 + + + + +
0,5 + + + + +
1,0 + + + + + + + + +
0 + + + +
200 0,25 + + + + +
0,5 + + + + + + +
1,0 + + + + + + + +
0 + + + +
400 0,25 + + + + + + +
0,5 + + + + + +
1,0 + + + + + + +

19



Oxkonuarue maoa. 1.6.

T'eoMeTpuyeckue mapamMerpb

MoHTaxHble COeTUHEHNUI

Bug peiretku

Boicota, | _ Oy BBICOKO-
M U5 +Qus a;? 2—6 cBapKa IIPOYHELe ITaHIEL
OOJITHI
0 ITpu
1o 50 0,25 J1000M
0,5 + cOpTaMeHTe
1,0 +
0
100 0,25 Ilpu nmoscax
0,5 Ilpu MoHTaxe u3
1,0 L . i B cooTBeTcTBUM CcII0cOO0OM + Ilpu nmoscax Ilpu nmoscax
0 20 10 ¢ TpeOOBAHUAMMU | IMOApaIIBAHKUI u3 Tpyo u3 Tpyo
200 0,25 3a7aHug WIN IoabeMa L, ITpu nmoscax
0,5 HETUKOM WIKH u3 Tpyo
1,0 + °
0
400 0,25
0,5
1,0 +
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Puc.1.14. OCHOBHBIC BHABI PEUIETOK IMIPUMEHIIONMECTd B OMOPax JUHUH 3JIeKTpollepeaadn:
a — TpeyroibHas ¢ HEeCOBMEIIeHHBIMM B CMEXHBIX TPaHAX Y3JlaMH; § — TO XKe, HO TIepeKpecTHasd;
68 — CIIOXHasg TepeKpecTHas; ¢ — TPeyroiabHas C COBMEIIEHHBIMU B CMEXHBIX TPaHAX Y3IaMu;
Jd — TO Xe, HO TepeKpecTHad; € — TPeyroJbHas ¢ PacTiOpPKaMU; M4 — C BOCXOAIIINUMH PacKOCaAMH;
3, K, 1 — pOMOWJIeCKHe TPeyroabHbIe

IIpu omopax GoabImoi BeICOTH (300 M 1 GoJee) ¢ MEeIbI0 MUCIIONB30BAHUS CYIIE-
CTBYIOIIETO HA METALIYPTHYECKUX 3aBOJAX ITPOKATa BBIHYXJICHBI IIPUMEHSITH B OC-
HOBaHUWU IIPABWIbHBIE MHOTOYTOJIBHUKHK ¢ OOJBIIUM YUCIOM CTOPOH. B 3TOM Ciiyuae
JUTSE YMEHBINICHUS YKC/Ia OIlepalldil M0 COeIMHEHHWI0 PEIIeTKN Ha MOHTAaXe IIeJIecO-

0o0pa3Ho TIpUMeHeHMe OJOUYHON CHCTEMBI pEIIeTKH IO CXeMe,

YKa3aHHOU Ha
puc.1.15.
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Ecmu mmadgparMel He HECYT CIie-
MUATHHBIX HATPY30K, a 00ECIICUMBAIOT
TeOMETPUUYECKYIO HEU3MCHSIEMOCTh
opMBI  TIOTIEPEYHOTO CEUCHUS TP
pacIIpeie/IeHHOM JIEHCTBUM BETpa, TO

UX HEeOOXOJMMO YCTAHABIMBATH B

MECTAax IIepeIOMOB U IIPH OTCYTCTBUH

HaJIeXaIMX OOOCHOBAHWUIA He pexke,
—J

YeM 4epe3 WHTEPBAIBI, PABHBIC TPEX-
KpaTHOMY CpEJIHEMY pasMepy OITH-
CaHHOTO TIO TIOSICaM JTUaMeTpa.

1.2.3. OcobeHHOCTH pacdeTa pe-
merYaThix OameH. barHu gBIsSOTCS
BHEIITHE CTaTUIECKU OIIPe/IeINMBI-

— MU CUCTEMaMH U METOIMKa oIpejie-
JICHUS B paccMaTpUBAEMOM CEUYCHUU
M, N, @ 3aBUCHUT OT IapaMeTpoOB

Oamuau 1 pernerku. Ilepepacmpeme-
JICHWE YCWIWA MEXIY OTICIbHBIMA
3IIeMEHTAMU OallleH: MOosICaMU, pac-
KOCaMW W PacliOpKaMy 3aBUCUT HE
TOJNBKO OT (POPMEI B IUIAHE W Ha-
[IPaBJICHUS CWIOBBIX BO3JCUCTBUIA,
HO W OT CXeMBI pelneTku. OOBITHO
peHeOperalT KECTKOCTBIO  Y3IJIOB
Puc.1.15. bioyHasg cxeMma pellleTKy A OallieH OamieH IIpW OTHOIIEHWH BBICOTHI
nosica (d) x mposnery manenu (I,;)
ooneie 0,1. BHyTpeHHE CTATUYECKN HEOIPEACIUMBIMU SIBISIIOTCS CUCTEMBI C MEpeKpe-
CTHBIMHM PACKOCaMU, IIPU pacueTe KOTOPBIX JODKHO YUYUTHIBATHCS BIVSTHHUE CHJI Beca W
IPEIBAPUTEIBHOTO HATSOKEHWSI. B OalrHsax ¢ CUMMETPUYHOU (hOPMOI ITOMEpEevHOro ce-
YeHUS JUIA CIy4asi KpecTOOOpa3HbIX PACKOCOB 0€3 IIpe/BApUTEIbHOTO HATSKCHUS pac-
peJieieHe YCWIIMH MEXITy OTJICIbHBIMHU ITOSIcaMi U TPaHSIMHU (PEIIeTKOM) MIpH OTCYTCT-
BHU MECTHBIX CHJI MOXET OIPEJeSThCA 110 (hopMyIaM:

N onca maxe = 2M06(nron COS(X‘)il; (1.38)

Qop max = 20051 (1.39)

uucao epaneli n = 6

. F F
sina ,ig%a, F—p + (1+ tgzocp)—”
pn

Pos n .
N =- . ; 1.40
nosca p 1.COS O . 5 Fp 5 Fn ( )
2cosa, +sina,ig o, —+(1+tg (xp)
Fp, Fp,
Pos 1 )
N =-—09 . ; 1.41
pack p 1Cos o . 2 2 F, (4D
2cosa, +sina,ig o, —+(1+tg (xp)
Fy, Fy,
Noaen p= N pacic p SIN0L, (1.42)

e Mys, Qu5 Dog — COOTBETCTBEHHO OOINVE M3rMOAIIAI MOMEHT, ITOIepevYHas Ca U
BepTUKAILHOE YCUIIE B PACCMATPUBAEMOM CEUEHUN; 1 — YHUCIIO TpaHel; r,, — OIMCAHHBIA
Pa/Iyc TO TEHTPY CEYCHUs; ¢ — YTOJ HAKIOHA T0SCA K BEPTUKAIH; O, — YIOJ HAKJIOHA
packoca K BepTuKaid; £, Fj, Fj, — COOTBETCTBEHHO ILIOLIAIN IIOSICOB, PACKOCOB K PACIIOPOK.
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IIpu crarrdaecky onpeaeMMoit pererke popmyna (1.40) IprodpeTaeT CIeIyIoIIHi BIT:

Pos .
Nno;zcap emamonp = T > (1.4021)
ncosao
NpaCKp cmam onp = 0= Npacr[p cmam onp * (1.406)
VeWns oT KpyYeHUs, IeiCTBYIONINE B IDIOCKOCTSX IPaHe, OIIpeIe/OTe II0 (hopMyIIe
M,
_ P

Onan gy =—— - (1.43)

RF,, COS—

n

Ha YKazaHHOC YCWINC paCCUYNTBIBAIOTCA JUIINL 2JICMCHTLI PCIICTKH; YCUIMA B ITOACax
N =0. (1.44)

nosc, My,

IIpr KkpecTOBOU pellleTKe B MECTax 3aJelIKHU IOSICOB B (DYHIAMECHT CO CTATHYECKOI
HEOIIPEASIUMOCTBIO OT JIEUCTBUA CHJI BECa JIOJDKEH YUMTBIBATHCA PACIIOp, BEJIMYMHA KO-
TOPOrO B K&XJIOW I'paHU paBHA

S i sinat . (1.45)

neosa 2coso, + (1+ tgzocp)%
p

p

Vemnme Mo 6rcceKTprce IeHTPATFHOTO YIiIa paBHO

H

oue = 2H, sin% —2H ,sinZ, (1.46)

n
TIe o =2%/n; n — YACIO TpaHel.

[Ipr M3MEHEeHUN TeMIlepaTypbl BO3JyXa IO CPABHEHUIO C TeMIEPaTypoil B MOMEHT
3aMBIKaHUS [ePBOU CeKITMU OallHA Ha (DYHIAMEHT JefCTBYIOT CIEAYIONIHe TOPHU30H-
TQTbHBIC CIUIB B HAIIPABICHUH OGUCCEKTPUCHL YIITa MEXIY TPAHIMMU:

3t aEJ
3
2cosn/n [

H tuc = (1-47)
Ille ¢ — CTOpPOHA TpPaHW B OCHOBAaHWW; /[, — BBICOTA IIAHENW, IPUMBIKAKOINENH K (dyHIa-
MEHTY; J — MOMEHT MHEPIIUU TTosCca.

IIpu sTOoM Ha TIOsIC OarTHU ¥ Ha (PYHIIAMEHT JIeUCTBYET U3TUOAIOIINIE MOMEHT, PDaBHBII

Myser = Ht ouc Iy (1-48)
Pacuer ot HCﬁCTBHﬂ TOPHU30OHTAIBHBIX CHIJI HCHCCOO6pa3HO BECTU HE3aBUCHUMO OT CO-
CTABJIAIONINX, HOPMAIbHBIX TPaHAM, CYMMUPY ITOAYIAIOIIUECH YCUIIHUS.

Pacyer oT HeicTBS HOPMATBHBIX CYJI U M3MCHEHUST TEMIICpATyphl CIeyeT BEeCTH, py-
KOBOJICTBYSICH paHee M3IOXESHHBIMA COOOPaKeHMIMU. 1Ipr 5TOM B 3aI1ac IIPUHAMACTCS

cos /n = 1. (1.49) X
IIpu AefcTBUM KPYTHIIETO MOMEHTA IIPU TIPSIMO- 0,
VTOIBHOM (hopMe pacIpeeleHne YCWINi MexXay rpa- I
HIMHM MOXET IPUHUMATBCS I10 CIEAVIOIINM (POpMY- Q‘ ( \ M, ||y
JIaM: i / JQx *
0y =M,,/(2a,), (1.50) 5
Qy:Mxp/(zax) (L.51) a, '

O6o3HaYeHIs OpUBeAeHBI Ha puc.1.16. 6
bamrEM TOJDKHBL 00A3aTENBHO IPOBEPATHCS HA 30- Puc.1.16. Cxema pacnpeneneHis
- YCUINHM B I'paHdX CTBOJIA IIPAMO-
HabHOC BO3IeicTBUC BeTpa (puc.1.7), UCIOMB3YSE DOP-  yronpuoi hopMbi TIpH JeiicTRIH
myiel (1.10) u (1.11). KPYTLIIETO MOMEHTa
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IIpu pacueTe peIreTYaTOrO CTBONA PAlOHAIBHA CIEAYIOIAas MOCIeIOBATCIBHOCTD
pacdera:

a) yCTaHABIMBAIOTCS TabapUTHBIE pa3Mepbl OalllHU M reoMeTpUIecKas cxeMa pa3douB-
KW Ha ITaHelId, PYKOBOJACTBYSICH OIIBITOM M COOOpaKeHUSIMH, M3TOXCHHLEIMU B IIPEIbI-
IYIINX pasjieliax;

0) IPUOIIDKEHHO 3a/Ial0TCH 3HAYCHHUEM TIEPHOjia COOCTBEHHBIX KOJeOaHWi OAITHI 10
nepBoii ¢popMme 1o popMyIie:
@(CGK); (1.52)

100

B) IPUHUMAS Ha OCHOBAHWM OIIBITA U COOOPAXEHUM, U3TOKEHHBIX B IIPEBIIYITAX
IYHKTaX, YCTAaHOBICHHBIC TabapWTHEIC pa3Mephl M T€OMETPHUIECCKYIO pa3OMBKY CTBOJIA
Ha 30HBI JUI BepXHell CeKIIMM, 3aJaloTcsd pa3sMepoM CEUYeHMU, BXOMSIIIMX B COCTaB
2JICMEHTOB, W OIIpe/e/IsIeTCsI Harpy3Ka U YCWINA B JIEMEHTAaX 2TON CEeKIIMM 1 HaIps-
KCHUS;

T) eClIA HAIIPSDKCHUST B OJTHOM M3 OCHOBHBIX 2JIEMEHTOB (ITOSIC, PackKoc, PacIiopKa)

le

G # Rm, (1.53)
TO U3MEHSIIOT CeUCHUS W IIPOU3BOIIAT IlepepacyeT 10 TeX Mop, IToKa
o = Rm, (1.54)

1) TIoCJIe OIpejie/ICHUs IIyTeM pacueTa pa3MepoB CEUCHUM BepXHEH CEKIIMU Tepexo-
AT K pacdeTy clelyiolei cekiur. [Ipr sToM NMpUHUMAaeTCs MOMyYeHHAsT Harpyska oT
BBIIIIEIeXKAIICH CEeKITMM U METOJIOM IOIBITOK, KaK W I TIEPBOI CEKITUH, OIPEICIISIOT
CEUEHUS BO BTOPOW CEKITHH;

€) aHATOTUYHO BEJIETCS pacdyeT U BCEX HIDKEJEXKAIUX CeKITUH.

B Tex cmydasix, Korma MMEIOTCS IIpOrpaMMBL Ul pacyera OaiieH Ha IIOBM, pyuHoit
CUET MOXET OBITh UCTIONB30BAH JIUIND JUIS TTPUOJIVDKCHHBIX PACUETOB, WM Ka4eCTBCHHOM
OLICHKH PEe3yJIbTaToB pacuyeToB Ha [IDBM.

C 1enbio YHUGDUKAIIMM CEYCHUN pacuyeT BeAyT He JUIST BCEX CEKITWi, a TPYIIIUpYs
OJIMHAKOBBIE CEUCHUS B 2-X WIK Jake B 3-X CeKIMsIX. B KadecTBe MepBOTO MpUOIITKE-
HUS MOXHO IPUHUMATh CJICIYIOIIee YHCIO PACCUUTHIBACMBIX CEUCHUH IIPU BHICOTE JIO
S0m - 4+5, 100Mm — 6+8, 200m — 8+12, 400 M — 10+16.

Ilociie TIepBOrO 3Tala pacyeTa YTOYHSIOT IIPUMEHUTEIBHO K MTOIYYCHHBIM B PE3yiih-
Tare XapakTepUCTUKaM (pacrpeieicHUeM MAacC M XEeCTKOCTEH CeUeHMs CTBOJIA IO BBICO-
Te), 3HAUYCHUE Ieprojia COOCTBCHHBIX KOJICOAHUHN U TIpH CYIIECTBEHHOM oTmunu (boiee
yeM B 1,5 pasa) oT IepBOHAYAIBHOTO ITPOU3BOJILT TlepepacueT KOHCTpyKIwmu. s ompe-
JIeJICHUS TIePUOJIOB COOCTBEHHBIX KOJIEOAHMI OallleH I1eJIeco00pa3HO MCIIOIh30BaTh Cy-
IECTBYIOININAE TIPOTPAMMBI, COCTABJICHHBIE B PAIMYHBIX OPTAHU3AIUSX JIJIST Pa3INIHbIX
krnaccoB [IBBM.

Hawubosee oracHble HaIIpaBIeHUS BeTpa IIpHU pacuere IosicoB (A) u perietku (b)
OalleH ¢ pa3InYyHO! (POPMOIL IMOIIEPEUYHOIO CCUCHU B IUIaHEe ITOKa3aHbl Ha puc.1.17.

2
2 3 2

V B T4 4

Puc.1.17. Cxembl HauboJIee OMIACHBIX HaIlpaBICHUH BeTpa: A — IIPU pacuere MOSICOB;
b — 1pu pacdere peleTKu AJId OallleH ¢ pasIMIHON (POopMOi IOMEPEUHOr0 CeUECHUS
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IIporu6 GairHu B ILUIOCKOCTH AAHHOI TpaHW MOXET OBIThH OIpeelcH KakK (PyHKITMS

nporuda 3Toi IpaHu Mo (popmyiie
NNl 1 —
_ 4V it
yi= Y et == Y olN i, (1.55)
FE E

rjie y; — mporu® B JAHHOW TPAHU B TOUKE j OT BHEIIHUX BO3JICWCTBUM, BBI3BIBAIOIIUX B
[IPOU3BOJIBHOM i-M BJIEMEHTe JTaHHOW TpaHu ¢ IUiomaaeio F; yewive N;; o; =N;/F; -
HATIPSDKCHUE B i-M 2IeMeHTe; Ny — YCUIUe B i-M 2JIEMCHTe OT Cuiisl H = 1, TIPUIOXeH-
HO# B TOYKE j B HAIIPABICHUM MCKOMOTO OTKJIIOHEHWUS; /; — JUITMHA i-TO JIEMEHTA.

Ecay 1UTOCKOCTh TpaHW HE COBIIAJIAeT C HaMpaBICHUEM

" Vs
JNEUCTBYIONUX CUJI U COCTABISIET ¢ HUM yroi o (puc.1.18), To 4
epeMeleHue OalllHl B TOUKE j PABHO

cosaL N ol )
Yrou mmoBopoTa ceyeHUs1 OalllHA B BEPTUKAIBHOU IIOCKO-
CTH MOXHO B IEPBOM IPUOIVDKEHUN OIPEENISTh, CO00pa3y- 1
SICh C TIOBOPOTOM OJIHON W3 I'paHE:
(Z1~—Z ~)cosoc
J 2j
¢=1s (1.57)
n Puc.1.18. CBa3p  Mexiay

e le " sz — BEPTUKAJBLHBIE TIEpEMEIeHUd JBYX TOYEK rpa- ICPpeMEHICHUEM  M30/MpO-

i (em.prc.1.18): BAHHOW  TINOCKOH  Tpaiu

depMbI, oOpasyiolleil IrpaHb

OamHu, ¥ mepeMeneHneM
OanrHu

1
Zy=5 Yol ik, (1.58)

1
Zy; :FZGiNjivzli' (1.59)

It yIIpoIIeHsT pacyeTa IOITyCKaeTcs HWCITONB30BATh Pe3YNbTATHI, IONYIeHHBIE II0
dbopmyre (1.57)

(p:(Zocj_Zoc(j—l))/ln 5 (160)

e j, j— 1 - y37apl OnvkKaWImmx IO BBICOTE IIAHENed OammHw; /, — pasMep IAHEIR
(paccTostHmre MeXy j W j— 1 TOuKamm).

1.3. KOHCTPYKTUBHBIE PEINEHAA 1 METOJIBI PACUETA MAUT

1.3.1. O6mme cBemeHus. MadTol, IIpUMeHsSICMBIe B HACTOSIIIES BpeMsI, MOTYT OBITh
pas3jiesieHbl Ha JIBa BHJA: CTAIlMOHApPHBIE M Iiepebasupyemble. [locineaHue, B CBOIO Ove-
pe/ib, TTOIPA3JICIISTIOT Ha MIEPeBO3HBIC U MOOWIILHEIE.

IIpuBeneHHOE pasjeieHUe MauT, TIABHBIM 0Opa3oM, XapakKTepU3yeTcs BpeMeHeM Ha-
XOXJICHUS MAUThl WJIM COOPYXEHMSI, B COCTAB KOTOPOTO OHA BXOJUT, HA OJHOM MeECTe.
OTHeceHWEe MaYThl K OJHOMY M3 YKa3aHHBIX BBHIIE BUJIOB MPEIBSIBISIET OIpeIeIcHHBIC
TpeOOBaHUS IO 3aTpaTe BPEMEHU JUIL €€ MePeBoJla U3 TPAHCIIOPTHOTO ITOJOXEHUS B pa-
Oouee (B CTAIIMOHAPHOM BapHaHTE — BPEMEHMW MOHTaXa). DT TpeOOBaHUS B 3HAUUTEIIb-
HOM CTeIEeHU BIUSIOT Ha KOHCTPYKTUBHOE PEIICHUE MAYTHI.

Mauta coCTOUT M3 TpeX OCHOBHBIX YaCTeH:

a) CTBOJIA — YIPYTOTO CTEPXKHS, PACIIONAracMoro OOBIMHO BEPTHKAIBHO, CIIOCODHOTO BOC-
MPUHUMATE TIPONIOSIBHBIC W TIOMEPEeYHbIC HATPY3KM, KOTOPBIE MOTYT MMETh Pas3IMYHbIC Ha-
MpaBJICHAS B TDTAHE TI0 OTHOIIEHUIO K CTBOJY, B CBSI3UM C M3MCHEHUEM HAIPABICHUS BETPA,

0) OTTSDKEK, SIBIAIONIUXCS YIIPYTHMU OIMOPaAMMU JUIS CTBOJIA;

B) PyHIAMEHTOB: IIEHTPATBHOIO, Ha KOTOPBIM OMUpAETCS WM B KOTOPBIH 3ajebIBa-
€TCs CTBOJI MAYThI, ¥ aHKEPHBIX, K KOTOPBIM KPETISITCI OTTSDKKHU.
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@) 6) 6) WHorma, B Ieisax
YMCHBINICHUS IIPOBHCA-
& HHUS OTTSIKeK M YIyd-
IIeHUS BUOPOYCTONUIM-
BOCTA MaduT, VyCTaHaB-
o JIUBAIOT peu, CcoKpa-
IIaloInue IIPOIeTEl OT-
TsikeK. CXxeMbl MauT 0e3
o peli 1 ¢ pesdIMU JaHbI Ha
puc.1.19.

Ha waury mopm ece
IKCIUTyaTalld  IIOCTO-
SHHO IeHCTBYIOT: CHIIBI
BeCA CTBONA g g, OT-
TAKEK & om, & TaKKe
YCUINS OT HpeIBapUTEIBHOIO HATSKCHMUS OTTSLKEK B KaXIOM j-M Y3JIe MAUThI:

Puc.1.19. CxemMbl MauT
a — C OTTSDKKAMU, CXOALIIMMUCS ¥ OMHOIO aHKepa; § — C OTTSDKKAMH,
3aKPEIUIEHHBIMI ¥ PA3HBIX AHKEPOB; 6 — C PEIMHU, YMEHBIIAIOIIUMHK
MPOBUCAHUE OTTSLKEK

N ot = 0 jupF i coso g, (1.61)
rjie j — MHJEeKC, YKA3bIBAIOIUI Ha IIOJIOKEHUE y3lla KPeIUICHUS OTTSKKM K CTBOIY Mad-
Th; 0, ! — MHIEKCHI, YKa3bIBaOIIKe Ha TO, YTO HAllpsDKeHUe MOHTaxHoe (0 — IIpU OTCyT-
CTBUH BETpa M OOJIEIEHEHUA IIPH COOTBETCTBYIONIEN TeMITepatype Bosiyxa f); F; — Twro-
IIaJb IIOIIEPEYHOIO CEUEHU OTTSIKKHU; Ojpr — MOHTAXHOE HAIPSOKEHUE B OTT:KKAX [IaH-
HOTO fApyca IMPM PacCMaTpUBAEMON TEMIIEPATYPe; #; — IHCIO OTTSDKEK TaHHOIO Apyca B
ILUTAHE; O — YTOI HAKIIOHA XOPJ OTTSDKEK K CTBOIY.

JI yTouHeHUS MOHTAXHOIO BO3JeHCTBUS
IpU OIpelcNeHun Ny, CIeIyeT IPUHUMATH
3a YTOJ 0 YIOJ MEXIY CTBOJTOM M KacaTelb-
HOIf B TOUKEe KpEILIeHUs OTTSKEK K CTBOILY.
JocrarouHoe YTOUHEHUE [OCTUTaeTcs Ipu
UCIIONB30BaHUU (hOPMYIIBL

Njot :Gjotanj COS((X]'—A(X]'), (162)

-1
rae Ao = gyhjtg(xj(20jo,Fj) - YTOJI MEXIYy
XOpJIOM M KacaTeJbHOU Yy  OTTSDKKH
(puc.1.20).

JloTycKaeTcsT pacCUUThIBATE MAdTy W IIpO-
BOAUTH OITUMM3AIIAIO €€ IIapaMeTpoB, WC-

r/Hj= il TIOTB3YS CACSMYIONIAE TOITYICHUS:
Pric.1.20. Cxema yoWinii B OTTHXKE a) MaduTa pacwieHseTcs Ha CTBOT W OT-
TSDKKI;

6) CTaTMIeCKUI pacdeT MIPOU3BOAMTCS B COOTBETCTBAM ¢ METOAMKOM, W3IOXKECHHOMN
Jlaree, 1 B COOTBETCTBUU ¢ HEH OIPEICSITIOTCS KaK B HETUHEMHOU CHUCTeMe KeCTKOCTH
V3JI0B, KOTOPEIE B JAThHEHIIIEM pacueTe Ha TUHAMHUIECKYIO TOOABKY IPUHUMAIOTCS TIO-
CTOSTHHBIMMU;

B) OIlpelesIleHre COOCTBCHHBIX YacTOT W (hopM KOJIeOaHW CTBOJIA MAdUTHI IIPOU3BO-
JIUTCS TOJMBKO JUIS TIepBOTO TOHA IIPU PYIHOM cUeTe, a TP HCITonb3oBanu [19BM xo-
JIMIECTBO YIUTHIBAEMBIX B pacuyeTe TOHOB OIIpelesIsieTcs B COOTBEeTCTBUM ¢ 11.6.8 CHull
2.01.07-85 [31];

') IpupallleHre HATPSOKeHWN W ITepeMellleHH OT TUHAMHUISCKUX T00aBOK OIIpe-
JeJIgeTCs ISl KaXIoi (hopMBl pas3fielbHO, MOITOMY CpeHeKBaIpaTUIecKue 3HaUe-
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HUS TUHAMHAYECKON H0OaBKK CYMMHUDPYIOTCA CO CTATUYCCKUMU 3HAUYCHHNAMMN COTIJIacC-

HO [31]
X=X+ ‘/ (Xf)z, (1.63)

e X¢, X% — ycwinsi WK TepPeMeIIeHUsT COOTBETCTBEHHO OT CTATMUECKOU U JIMHAMUYE-
CKOU HarpysKH IIpH i-i hopMe COOCTBCHHBIX KOJICOAHMIA;

) YCWINS B OTTSDKKAaX HaXOJSATCS M3 pacyeTa OTJMEIBHBIX BaHT HA CyMMapHBIC Ha-
TPY3KHM OT pacueTHOrO BEeTpa ¢ yduyeToM KoadduilmeHTa ITyJabcariuii U KoahhuiimeHTa
KOPPEJSIUN, TIPUHUMAEMbIX COTJIacHO [31] W IIPUKIAABIBACMBIX CTATUIECKU K OTTSIKKE,
Yy KOTOpOIt TOYKa KPEIUICHWS K CTBOJIy MAa4Thl IIEPEMECTIIIACH B TIONOXEHUE, OIpeie-
JIIEMOE OT CYMMAaPHBIX BO3JCUCTBUI — CTATUIECKUX W IMHAMUYECKUX JTOOABOK.

Mautsl BeicoTOl Ooiiee 500 M 00g3aTeNbHO IIPOBEPSIOT Ha 30HAIBHOE BO3ICKUCTBHE
Berpa (puc.1.6), ucronb3ys dopmyiasl (1.10) u (1.11). Ilpenorspainerue KoaebaHi OT-
TSDKEK MayT BBIOOPOM COOTBETCTBYIOIIMX ITApAMETPOB B HACTOMINEE BpPeMs HEBO3MOXKHO
BCJICJICTBME M3MEHUYMBOCTH MHOTHX IIapaMeTpoB OTTSDKEK M BozzuelicTBuit. [losTomy mpu
KOHCTPYUPOBAHUHM HEOOXOJIMMO WCIIOIB30BATh allpOOUPOBAHHBIE CIIOCOOBI IIPEIOTBpA-
IMEeHUs KOJIeOaHW, a pacdeT JAeTalleil KPeIUICHWST OTTSDKEK MayuT K CTBOJIY IIPOBOIUTH Ha
BBIHOCIIMBOCTE B cooTBeTcTBAM co CHwulI IT-23-81%.

1.3.2. OcHoBHble MOJNOXKeHUSI pacueTa HUTeil. PacueTHble maHHBIE U HUTEH, HArpy-
KEHHBIX PABHOMEPHO IO JUTrHE (TIeIHAasl JIUHUS), 10 TOPU3OHTATH (Tlapaboja) u B Ha-
MIpaBJICHUU PAJUYCOB (OKPYKHOCTB), IPUBEACHBI B Ta0I.1.7.

IIpu 3arpy3ke HUTH COCPEIOTOUYECHHBIMU CHJIAMU (M30JSTOPHI, ITOJIBECKUA, MEXaHUIE-
CKHWe JIeTald U TIp.) pacuyeT MOXHO BECTH Ha pacIipeleICHHYI0 SKBUBAJICHTHYIO HATPY3-
Ky, KOTOpas IIpA YUCJIe COCPEIOTOUYECHHBIX CUJI Oojiee TpeX M PAaBHOMEPHOM MX paciipe-
JIEJICHUU TI0 TIPOJIETY MOXET OBITh oIpe/iesieHa 1o hopmyie

8ok :zpi/l (1.64)
NN BO BCEX CIyUYadax

8oe :8M/mmc/lz P (1.65)

rne M, — MAKCUMAIIBHBIA W3TMOAIOIMUA MOMEHT, OIpPEACICHHBIA Kak JIs OIHOIIPO-
JIETHOU OQIKW OT NEUCTBUS CUI Pj.
Eciu HakiToHHAsE HUATh, UMEIOIas paclpeeIeHHBINA BeC, YAOBIECTBOPSET YCIOBUIO

fo/l < tga/160, (1.66)

TO e¢ MOXHO PacCUMTHIBATH KaK HUTH IpojieToM / ITOJ HATPY3KOU g, sinc (IIpeHeOperas
KacaTeIbHBIMUA COCTABIISIONINMI g, COSC), TaK KaK TIOTPEITHOCTh B pacueTe He IIPeBBI-
maeT 5%. IIpm Gollee TOYHBIX pacueTaxX WM HEBBITOTHeHUM YCIoBUASI (1.66) HeoOXo -
MO YIUTHIBATH KacaTeIbHBIC COCTABIISIONINE W OIIPEACIATh YCWINS B BepXHel 1 HIDKHEH
TOYKAX 3aKpeIUIeHNs HAKIOHHOW HUTH OTTSDKKY IO (hOpMYIaM:

T, = F2c} — Folgoh+ g(;’ ~ H, —gTol; (1.67)
2
Ty = |F203 + Folqph + g(;’ ~ Hy+ gg’ (1.68)

rne Hy= oyF; Hy — MOHTaXHOE YCWINE B CepelluHe OTTSIKKU; 1, — YCUINE B OTTSIKKE Y
TOYKM 3aKpeIUIeHUs K aHKepy; Tp — YCWIME B OTTSDKKE Y TOUKU 3aKPEIUICHUSI K CTBOIY;
gp — DKBUBAJCHTHBIN BeCc 1 M JUTMHBI OTTSDKKHW; /1 = [ COSOL — PACCTOSTHAE MEXIY TOUYKAMM
3aKPETUICHUS OTTSCKKU 10 BEPTUKATM; / — JTMHA OTTSCKKU IT0 XOpJIE.
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Ta6mma 1.7. OCHOBHEIE pacyeTHbIC JAHHEIC UL HUTEH pasIMIHOrO OYepTaHus

Harpyska Ha HUTb

PacuerHbrit
TIoKasaTeirb IMOCTOSHHAS 110 JUTUHE TOPHU30H- IMOCTOSHHASA U AeHCTBYIONAA B HAIPaBICHUN
MOCTOSTHHAS TIO JITHHE "
TAIBHOW TIPOEKITUN (XOpIIe) pazuycoB ¢ 1eHTpoM Oy
y y Y
qs)cs 1 A N qQKE 0
H ]
s A55 gl TXXRXTXRTIRIN
CxeMa TIPWIOXEHU R Ig /2 4 Gors
Harpy3ok u 0003HaYeHUs "l‘* = 4
g = H 22 v = = . "
12 i 0 12 x o i 4
o x
12
X
= yoch—, a2 2
. ) ¥ = Yoch— o 2 y=p-qp’-x
paBHEHHE KPUBOU y =X 2 2
s 2H e pot40
e Yo+ fo = yoc e 8%
Bun xkpuBoit Hennag muHug ITapabomna OKpyXHOCTb
Hmuna | @opMmyna | TouHaqd n
ayri S ) - Tk —1y24n f A
4 k=l 0
fo 32(f0 S =11 2& -yt Z )b 7S5
S =11+ + + / =
3 15177 n=1 = 2n + 1)H (2k)
2n L 23n
Jo ) x H(2k 3) ] "
( % /o k-1 nl(2n+1) TMek-124 o,
ot =<1 o] )
@2n+1)! 1 S=2mp—1 1+2—% L fo/l>1)2
1
fo/1< 1/4 "= 2n+1)H(2k)

28



Oxonuanue maba.1.7

PacueTHbIl MOKazaTenb

Harpyska Ha HUTb

IIOCTOAHHAaA IO JJINHE

IIOCTOAHHAaA IO JJINHE I‘OpI/ISOHTaI[LHOfI

TIPOEKITUH (XOp/e)

MOCTOAHHAS U JeHCTBYIONIas B Hampasiie-
HUHW PaInycoB ¢ IeHTpoM Oy

Hmina | @opmyna | mpuoIn- 8 (f 2
aoyra S JKeHHast 2 2 S=7/|1+2. (_0)
S;«l[H%(@)] szz[ug.(c_oj} [ 3 Kk
2
rme kK =1+ %
l
3aBHCUMOCTh MEXITY 2 12 4+ 4 £2
MPOTUOOM B HIDKHEN TOUKe H = g%’“” = const H = —gg’“”l = const =S TRg) ( ST /o) =const
HUTH fy B ycuuem H
S
BepTUKATBHOE V; V ga’; V= ggT’“”l V; =T sin ¢
= H = g3’€312 — I — galceﬂ _ L
Veunus | ropusonransuoe H; Hy=H ="g¢—=const H;=H T const H; =Tcosg

B HUTH T;

4 foS

T,=vH2+V2 =H 1+(
]2

;

T;=vH2+V2=H 1+(—

4/o
]2

;

T; =T = gep = comst

OGO3HAYCHM A Zoy = KowYF, H/M; v — yienbHbIil Bec HUTH, H/M3; s = VICTbHBI BeC HUTH C YUETOM JOIOTHUTENLHBIX 5JI€MEHTOB K YMCTOMY BECY HUTH;
F - montazib TOTIEPEUHOTO CedeHUs HUTH, M2,
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HUctnaHasg IJIMHa HUTH, T.C. JIJIMHA B HAIIPSDKCHHOM COCTOSHWU TP [TOCTOSIHHOM TeMITe-

patype
2 2 2
l”:ll+8f /31 :[1+§.f__g’ (1.69)
1+0/E 32 E
a ¢ YYCTOM BO3MOXHOI'O M3MCHCHIMA TEMIICPATYPEL Ha t 1o CPAaBHCHIIO ¢ MOMCHTOM HATSKCHIA
2 2 2
o W82 8 20 an) (1.70)
(1+ o/ E)[1+ (xa1)] 3 2 E

B cBsI3n ¢ HemmHeHHON 3aBACHMOCTBIO MEXKITy HArpyKeHHeM M M3MCHEHMeM HaIlpshKe-
HUIT paspelnaeTcs IIpH pacueTe HUTSH YINTHIBAT IIpeAeIbHEIC COCTOSHUS BBEJICHIICM CIICITH-
apHOrO Ko3hGUIMeHTa 1.

0< RyeYen; (1.71)

Ry =Ry [V (1.72)

rme R, — BpeMeHHOe COMPOTHUBRICHKME Pa3pblBy KaHATa B IEJIOM; Y, = 1,6 — KoahduimeHt
HagexxHocTH [32, 11.3.9]; v, — koadduIeHT yeaoBus paboTel [32,1abm.6];

2
n:M: 143 B (i) -M(l—kA), (1.73)
9oon 8 E f ksan
Ky — PaxTaeckmii Ko dUIMEHT 3ar1aca IIpyU pacdeTe B JIMHEUHOW TOCTAHOBKE;
ky =tvE -+ AL £ (1.74)

F 1 Run /ksan — 0y ’
v — KO3(phUIMEHT, XapaKTepU3YIOIIII [TOAATINBOCTD OIOPBL; Oy — MOHTAXXHOE HAIIPSDKEHIIE;
k) — 3HaK 3aBACUT OT HAIIPaBICHUSA CMEICHUS OITOPBL, a pa3Mep — OT 3HAYCHWIA BXOMSIINX B
3Ty BEJIMUMHY TTApaMETPOB:
mpun>1 k<1, mpun<1l k> 1. (1.75)

B cBsI3M ¢ HEMMHEMHOCTBIO 3aBUCUMOCTA MEXIYy YCWIIMEM B KaHATe W HATPY3KOU IIpUH-
IUIT CYIIEPIIO3UTINI TIPY OTIPECICHUN YCUINSL OT WU3MEHSIONINXCS HATPY30K HEIIPUMEHWM.
M3MmeHeHre HAPSODKEHHOTO COCTOSIHUA TTPW M3MEHEHWH HATPY30K OIMCHIBAETCS YPaBHEHUS -
MU, IIPUBCICHHBIMKA B TaOI. 1.8.

1.3.3. Cxembl Maur. CXeMbl MaYT IIPUHKUMAIOTCS B 3aBUCUMOCTH OT TEXHOIIOTMYCCKUX Tpe-
OoBaHIit (pasMeITicHUsT O0OPYIOBAHMS, OTPAHIYCHUS TIEPeMEITICHII, yI00CTBA SKCILTyaTaAITH,
KjIacca KAUTATBHOCTA) W JIOJDKHBI YOBIETBOPSITE TEXHUKO-3KOHOMUYESCKAM TPEOOBAHMSM,
KOTOpPBIE XapaKTepU3YIOTCA TPUBEAEHHBIMA 3aTpaTaMit: KAIMTATEHBIMA W SKCILTYaTalIAOHHBIMU.
B Tabm1.1.9 npurBeneHbl OCHOBHBIE TTAPAMETPHL, BIAIONINE Ha OIMTUMAIBHOCTD PEITICHUST MAavThl B
3aBACUMOCTH OT BBICOTEI COOPYKEHUSI W JIONIA BO3NEUCTBUS BETpa HA OOOPYIOBAHWE, BEPTUKAIIb-
HBIE TPAKTHI U JPYIHe AIEMEHTHI, HEOOXOIMMEIE TSI OOECIICUYEHMST TEXHOIOTMYECKUX IPOTIECCOB.

Haubomnee ymobHbI TeOMETPUIECKIE COOTHOIIIEHMSI:

H/ron; (176)
Yrons 1.77)
n= Hjl, (1.78)

rne H — BBICOTa MAYTHI; 7, — PAAAYC OIMCAHHON OKPYKHOCTH ITO IIEHTpaM ITOSICOB; / — pac-
CTOSTHIE MEXKITY TOUKaMI KPETUTCHUST TBYX CMEXHBIX OTTSDKEK; # — UHCITO SIPYCOB OTTSDKEK.

TIpyt BBITIOIHEHUHN YCIIOBUS
cEtfr > 6, < YR, (1.79)

B KOHCTPYKITAW TJIAKOTO CTBOJA IMTHHAPIISCKON 000TOUKM MEeCTHAS TIOTEPsI YCTOMIMBOCTIA
He BO3HMKACT, M YCIUICHHE CTBOJIA He TpeOyeTcs, peOpa KeCTKOCTH YCTAHABIMBAIOT IT0 KOH-
CTPYKTUBHEBIM COOOPAKEHISIM.
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Tadma 1.8. Yactable cnyyan pacdeTHBIX (GOpMYyIT TSt THOKOW HUTHA

I Harpyska go = YFK;y,

II narpyska g =k18p = k1¥FKoye

3akpeluieHue
OTI0p Cxema Dopmymna Cxema Dopmyna
2
1+ 85
2 2
Z" — i =1+ % _ E — A A
8= 1Py b 1409 % E &t o1 -5 || -5|=0
EERNNNNNNER LT o) Sy
22 12 _ 2 2,2 .22
HemnonsioxHoe 4, 4 \ B =o' | _14Y twel kg,“;lo —E; a4 Bl H =cF 4 = PIE _ Kk VHE _ K2 Ay
= 2403 E 3 Yy 24 Hw
h Op = ﬁ - M. L, p1= &1lo = KivFkoeslos
SHE ~ 8f S oAk
1= %5
§f_02 - YZkgxelg 801
3 240}
&o &o
[TTTFTITTITT , [TTTPITTTITT , A
” By (01—%J—(00—%J= . B, o1-— |- Go—éé =
H, 4 % < a i H, |4 % < o1 o0
CuMelaloleecs ,O_V — Z ; s 4%_/ — Z ; 5
T T +
\Q§ BB % =£(1Al)+ (£ %) \Q§ I8 T £ (x AN+ ( Ah)
——73 I 2(ly £ Al) - A T 2 xar)
—Al | +Al —Al | +Al
Ly Ly
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Okonuanue maba.1.8

3aKpeIUIeHue T narpyska gp = vFKy, IT narpyska g1 = ki8o = k1¥IKoe
OIop Cxema Dopmyna Cxema Dopmyna
& &;
[TITPITTTITT]+A? HHHHHHJ:M
H, |4 B H, [o,—A—éj—[c __2]_ o, - M| {5y - Ao
HemnoasmxHoe Of o) H, |A B H,=c,F 0.% [2)
I, = —o(+ AT)E = o+ A1)E
' = tu + (£AH) wm L,
' = tu[1+(zoAD]
3akpereHue Harpysku g, u p
OIop Cxema Dopmymna Cxema Dopmymna
=S pb. 20ab(1 + 2k)
e )
&o _ &o —Mpaih
C T ] ol pa [ T ] Y
I I4 Ak B=£+_? I P Ak e k = p
Dl Hyl4 BIBIE 2 Dl B4 B B\E <olo:
~ = H, ~ = H,
HemnoxsuxHoe — = 7[7 ’ Hy = goab (1+2k), - i 7[7 ’ 4= %o, pb Hohy
a b 2hy a b Ty + X + T’
L, p A
L, e k=—; L, p=8h  pa  H
&olo K ) + / + L
Ly Ly 0 0
L, = Iy +20k;
LA = l() +2aK

32



Taéauma 1.9. OCHOBHBIE TTapaMeTphl, BIUSIONIVC Ha OITUMATLHOCTD PellleHUST MaduT

®opwma B mTaHe CopTaMeHT 3/IeMEeHTOB CTBOJIa Kiace cramm
Bricora, _ O
M 0, + 05 A [:] O O I_[ I ° C 245 C285; C 345
0 + + + +
Ho 100 0,25 + + + +
0,5 + + + + + + + +
0 + + +
200 0,25 + + + + + +
0,5 + + + + + + +
0 + + + + +
400 0,25 + + + + + + +
0,5 + + + + + + +
0 + + + + + + +
800 0,25 + + + + + +
0,5 + + + + + +
Cxema peneTkn MoHTaxHOe coemuHeHNe T'eoMeTpudeckue mapaMeTpsl Yucnmo OTTIXeK B TJIaHe
Bricora, O
M 0, + 0o M m cBapka GoIITbL o H/ron Yton n 3 4 >4
0 + + Tonpko mpu + +
Ho 100 0,25 + + IoABEME + +
0,5 + + LEJTMKOM + >200 + +
0 + + + + C pesaMu +
200 0,25 + + + + + +
0,5 + + + + + +
0 + + + <800 <50 <6* + + +
400 0,25 + + + + + +
0,5 + + + 600202300 + + +
0 + + + 0e3 peit + + +
800 0,25 + + + + + +
0,5 + + + + + +

* 3a MCKITIOUeHNEM CITydaeB, KOTJA Harpy3KW BEJIMKU W TpeOyeTcs YCTaHOBKa B Apyce 2 -3 KaHATOB. B 2TOM cilyyae MX palMOHaIbHO PAa3HECTH IO BBICOTE CO-

OpYXeHHUST 1 > 6.
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A 1.3.4. OcHoBHble mMoJioXKeHUd pacdera. OTpejeiie-
\ HHUE Harpy3okK Ha OTTsSKKU. OTpejelicHUe paBHOICH-

5 CTBYIOIEH CUJIBI HA OTTSDKKY MAa4Thl OT MaccChl, BCeTa
HaITpaBJICHHON BEPTUKAIBHO, W JIEHCTBUS BeTpa, Ha-

MIpaBJICHNE KOTOPOTO POU3BOIBHO, MPOU3BOIUTCS I1O

0
0 ) dopmyne (obozHaueHuUss U cxema - Ha puc.l.21
W | oy u 1.22):
Puc.1.21. 3HadeHuss HOpMalib- Dy = g\/k2 sin* @ — 2k coso sin® cos +sin® o, (1.80)

HOM COCTaBJIgIoleil BeTpOBOH
HArpy3KH Ha 2JIeMEHT eTUHNI- r7e g — 9JKBHUBaJeHTHasg Macca 1 M JJIWHBI OTTIXEK,

;g;cfg;;}iefgfmﬁ;ihﬁgﬁgﬁ k=qy/g - KOS(})(I)HL[HCHT, XapaKTEepU3YIOIIMHA OTHO-
4o 11 TIOTL YIIOM 4, NIEHWE BETPOBOI HATPY3KM HA 1 M JUIMHBI KaHATa IIpU
HOPMalbHOM K KaHAaTy Ha-

0 . [IPaBIeHUH BeTpa ¢, K SKBH-

\\oﬂ o ® BaJeHTHOI Macce 1 M JUIMHBI
/ o KaHara:

4, C Q cosf =sino cosQ;

G p (1.81)
’ Py "N ¢ sin® = y/1-sin’o. cos? @,

b ¥ B ¢dopmyre (1.80) yauThI-
A" 4 BaeTcs 3aKOHOMEPHOCTh B
W3MECHEHUU BO3JICHCTBUS
BeTpa Ha OTTSIKKY IIpU U3ME-
HEHWM HaIlpaBJICHUS BeTpa
no ¢gopmyne CHull 2.01.07-85
[31]:

0

g, = qp sin26. (1.82)

B TmpakTHKe MTPOeKTUpPOBA-
HUS OPeABIIYIINX JIeT B 3arac
TIPUHUMAIOCH

»

Puc.1.22. CxeMa CyMMHUpPOBaHHUS HOPMAJIBHBIX COCTaBIIIO-
IUX OT CHUIIBI TIXECTH gp M BETPa ¢, MPH TPOU3BOIHHOM npudeM dopmyra (1.80) umena
TOJIOKEHW U S7IEMEHTa eHHUIHON UTUHED BIJ

9 np = qosind.  (1.83)

Punp = gVk2sin2 -2k coso: cosd+sin? o, (1.84)

W3MmeHeHMe paBHOIEUCTBYIONIE Harpysku, omnpegeineHHoirt mo CHull 2.01.07-85, no
OTHOIIIEHUIO K paHee JNeHCTBOBABIIIMM HOPMAaM XapakTepu3yeTcss Ko hUIiimeHToMm

n= (1.85)

Py \/kz s$in% 0 — 2k coso,8inOcosO + sin? ¢,
Pnonp

k2sin20 -2k cosocosd +sin o

3HaveHUsT 9TOro KoadduitneHTa mpu U3MEHEHUH K U o Tipu ¢ = 0 (pacueTHBIN CIy-
yaii JuIst OTTSKEK) TIPUBEIeHBl Ha puc.1.23.

banxounsie (6e3 yuera pacrmopa HUTH) COCTABILIONINE BO3MCHUCTBUS BeTpa M
MacChl HUTCH Ha CTBOJ MPH MOJISPHO CUMMETPUYHO PACIIOIOXCHHBIX B ILIAHE OT-
TSKKAaX M paBEHCTBE WX CEYCHMU MOTYT OBITH ollpejieseHbl (puc.1.24) ciaegaymomum
o0pasoM:

a) HaIpaBJieHUE TOPU3OHTAIBHONW COCTABISIONIEH, JIEHUCTBYIONICH Ha CTBOM OT JIEHCT-
BUS BeTpa Ha OTTSIKKM, COBIIA/IAcT ¢ HallpapieHmeM BeTpa (X = 0);
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Ry
i Eﬂ
= 25°
0,9 I ——
Y 30
\\O
\\35
40°
os \ \
’ | \ 459 x
0=1804 A 30° i-1 5
35° @
o
0,7 \ i P7 ]—>W
60° n J
n-1
00105 1 2 k=? z

Puc.1.23. UsMeHeHue Koa3pGUIIHESHTA
n= Pn/Pnn,, B 3aBHUCHMOCTH OT yIJIa HaKITOHA

Puc.1.24. O6o3HaueHUs I OIpeaeIeHuS
0aJIOUHBIX COCTAaBIASIONIMX YCUINI BETPOBOit

HaTPY3KHW HA OTTIXKKH
OTTSIKKH K BepTHKAIU 0. U K=¢q,/g

6) cymMMapHoe yeie (GalTovHoe) Ha CTBOJI OT JAeHCTBUS BeTpa Ha OTTSIKKM He 3aBU-
CHT OT MX PACITOJIOXCHUS IT0 OTHOIICHUWIO K HAIIpaBJICHWIO BETPOBOTO MOTOKA () U KO-
s¢durinenTa k, a 3aBUCUT JIMIIH OT YKACIA TPOCOB i, YIlIa MX HAKIOHA K BePTUKATBHON
OCH 0. TIPH 3aKOHOMEPHOCTH:

_gonl
y="2= ( (1.86)

1+ cos? (x);
B) CyMMapHasli BepTUKAIbHAS COCTaBJSIIONIAs HE 3aBUCUT OT YIVIA O U Kk U SBISICTCS
Jiunrs YHKITMEH yIila HaKJTIOHA OTTSDKEK O

gnl

z= T(1+cosoc). (1.87)

B 3aBUCHMOCTH OT 4HMCIa SIPYCOB OTTSDKEK A, YMCIa OTTSIKEK B KaXJIOM spyce i,
crocoba 3aKkperuIeHUsT cTBoJa K (byHIaMeHTy (IMapHUPHOE, KECTKOoe, YIIPYyroe), a Takxke
OT HAaITpaBIEHUS JIEHCTBUSI TOPU3OHTAIBHBIX CHUJI IO OTHOIIEHUIO K PACIIONIOXCHHIO OT-
TsoKeK (ITPOM3BOJIIBHOE, CUMMETPHUYHOE) YHUCIO HEU3BECTHBIX, KOTOPBIMU SIBIISIOTCS YCH-
JIUSL B OTTSIKKAX U CMETIICHKE Y3JI0B B TOPU3OHTAIBHOM TIOCKOCTH (IO KOOPAMHATAM X U
¥) TIPU CUMMETPUYHOM DPACITOJIOXECHUU OTTSIKEK M CUMMETPUYHOM HAIIpaBICHUU TOPU-
30HTAJIBHBIX CHJI, MOXET OBITH OIIpeAcIcHO 110 Tad.1.10.

Taomuma 1.10. Yucmo HEM3BECTHBIX IIPA pacyeTe MauT

YUCIIo OTTSOKEK Yucao HeU3BEeCTHBIX TIPU YCIIOBUU, YTO CTBOJT
B KaXJIOM dpyce KEeCTKO WIH YIIPYTO 3alelaH IIAapHUPHO 3aKperieH K OC-
B OCHOBaHUM HOBaHUIO
HerHoe (m+4n (m+dn =2
2 2
Hedvetnoe (m+5)m (m+5m-2
2 2
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B obrieM cirydae I OlpeIe IeHIsS HeM3BeCTHRIX UCTIONb3YIOTCST:
a) YpaBHEHUS CTATUKHU, YCTAHABIUBAIOIIE PABHOBECHE Y3JIOB IO KOOPIUHATAM X 1 Y
(puc.1.25), 2n ypaBHEeHUW BUIa

Y x=13 Fo;sing; + Qy; =0;
N y=2 Fo;cos¢; + Qy; =0;

6) ypaBHEHHUS OOITHOCTH AedopMalil TOUYeK KpeIUIeHWS OTTSOKeK MAHHOTO fdpyca K
CTBOJIy MauThl — m#n ypaBHEHUI BUIA

(1.88)

2
(rysings + 3 cosgy) < "B (04 (0 A (1.89)
= , .
! ! FEitgouy ! GIZ 0%
rie oy = o — At
B) YPAaBHECHHUS HEPA3PHIBHOCTH YIIPYTON JTMHUM BEPXHETO «B» M HIDKHETO «H» YYaCTKOB
CTBOJIA B paccMaTpUBaeMOIt k- TOUKE KPEeIUICHUS OTTSLKEK, BCero 21 ypaBHEHU BUA

Qinx = Pk,ex, Qiny = Pk6,y- (1-90)
I/IHI[CKCI)I X M ¥y YKa3bIBalOT, YTO YIJIBL ITIOBOPOTa HaXOoIATCA COOTBCTCTBEHHO B ILIIOC-
KOCTH X7 WIN YT (Z — BCPTUKAIbHAaA OCI)).

a) x
@ = i Y, Y
. P v
ql{ ™ (P
K-1 1 y
- ™~ :: ch—] Mlc—]
= P,
| v
m}{’] ] x-1
QKJ ]
K-2 T
., 42 E REIA M,
\Q x-2
2::
= Qv
: e
i D; ™
N e Y
~ -
@ i1 [ ) X
m; ]
~ Py, =
S °
-~ ™
]
J-1 Kl — y
| 4q;; E
T
0 D
i =0T R,
- P - <
2 m, (\ -
@ 4 A M,

Puc.1.25. O6o3HaueHUI U3THOAIOIINX MOMEHTOB U TIepeMellleHUH B MauTe
a — OOIIMH CITyJall pacIoNoXKeHU OTTSLKEK B y3ie; 6 — CUMMETPHUYIHOE PACIIONOXKEHHE OTTSIKEeK
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Yucao ypaBHESHU pa3sIWIHOTO BHIA, HEOOXOIMMEIX TSI HAXOXICHUS HEM3BECTHEIX,
npuBeeHo B Ta01.1.11. Yucmo oTTAXReK B KaXIOM Apyce

Tadmuma 1.11. Yucao v BUJL ypaBHEHWH [IpU pacyeTe MauT

Yueso Yucio ¥ BUH yPaBHEHUH, HEOOXOMUMBIX /LI COBMECTHOTO PelleHUT
OEZEIZI;B CTBOI 33jIe7IaH B OCHOBAHMHU ((DOPMYIIBI) CTBOJI IMAPHUPHO omepT (HOPMYIIEI)
1.92), 1.95), 1.92), 1.95),

Apyce 21.95 (1.94) 21.95 BCETO 21.95 (1.94) 21.95 BCETO
mn (m+4)m mn (m+4m-2
YeTHOoE n 2 n T — n 2 n-1 T
(m+Dn (m+5n (m+1n (m+5n-2
HeuetHoe n Y n s n — n-1 T

OOBITHO TOPU3OHTAITBHBIC CHIBI JACHCTBYIOT MIPUMEPHO B OTHOM IIOCKOCTH, U TOTAA
YUCIO YpaBHEHWI yMEHbBITaeTCT B 2 pasa.

Vpapuenuwe Xy=0 MoXeT OBITh 3allMCAHO B CIEAYIONIEM PA3BEPHYTOM BHIE
(obo3HaYCHUST CMOTPH Ha puc.1.25):

1 1 1 1 N; N; N
—Mill—+Mi(l—+l—J—Mi+1l —Yia—— +J’i( HIJ
i i

i i+l i+1 ll li ll+1

ol 5 (1.91)

—y Nia . gili + dialia . Lom"om i( +CoS (x) M g
i+l i— Y
L 2 4cosa I8 L

a YPABHCHUC O, = P 6 x

I 1] I 1
M, L d(u )+ M, — | L W(u,) + 2L @y, + M,
i-1 6EJI~ ( 1) i 3E |:Ji ( 1) Ji+1 ( l+1):| i+1 5y 6EJH1

1 1 - 1 q;1; g: L,
X‘D(”m) + yill_i_yi(r‘*'ij‘* Yin i+ 24;5{” x(”i) + 2‘;2]”1 x(u”l) + (1.92)
+ +

i i+l

mjl; N Mk g,
3EJ, () 6EJ;., (i) =0

Oyukimn O(u), y(u) u x(4) YIUTHIBAIOT BIUSHUE HOPMAJIBHOMN CHUIIBI HA YIOJ TTOBO-
poTa paccMarpmBaeMoit omopsl (Tadm.1.12): ®(#) - OT MeUCTBUS MOMEHTA, TPHIOXKEH-
HOTO Y TIPOTUBOITOIOXKHOUN OMOPHI; W(#) — OT IeHCTBHAS MOMCHTA, MPIIOKEHHOTO Y pac-
CMaTpHUBaeMOU OTIOPEI; X(#) — OT JACUCTBUS TOTIePeYHON CHITBI, B 3aBUCUMOCTH OT Xapak-

TePUCTHKH, TIC
u=t | (1.93)
IVES

Bripaxkenue sTHUX (OYHKIIUI CIepyroee:

cp(u):i( L _i}
ulsin2u 2u/

O )
v 2u\2u tg2u/

X(u) = 3(tgu u)

(1.94)

YucieHHbIC 3HAYCHUSI DTHX KOS(I)(I)I/IL[I/ICHTOB MOTYT OBITh B34ThI M3 TAOJUII, IPHABE-
neHHbIX B padore C.I1.Tumorrenko [33].
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Tadmuma 1.12. BaustHrie HOpMaTBHBIX CWJI HA YToJI TIOBOPOTA

VYIJIBI TOBOPOTA @ HA JIEBOW OIIOPe OJHOIPOIIETHON OaNKM TIpU

OTCYTCTBHUM OCEBOH HOPMAaJIbHOI CHIIBL HaJIMYUM OCEBOH HOPMAJIbHOI CHIIBI
—- —

Ml Ml N N
T AN T(1)(1,1) — A4—
) B G on B

M M
Ml M N/ N
M7 yay 3 YW — R A
A B
o JITTIITII1] qr LW EEEERENE TR
27 KN A 27X K A=
A B

B dopmyne (1.91) sHaueHue H; COOTBETCTBYET 3HAUYCHUIO ZFiGi sing;, T.e. paBHO

JIEACTBYIOIIEH peakIii KaHATOB Ha CTBOJ MauThl. M3 ypaBaenwuit (1.91) u (1.92) 3HavueHunst
M 1 y MOTYT OBITH OIIpeIeICHBI TIPW YCIIOBHUH, YTO M3BECTHO 3HaUeHWe H;, KOTOpoe BhIpa-
xaeTes gepe3 QYHKITH TIepeMeTeHIsT TAHHOM OITOPBI U ee KeCTKOCTH V;. 1IpW 3aaHHbIX
3HAYCHWSIX V; 9Ta CUCTeMa YPaBHCHMIA TIO3BOMSICT HAUTH MCKOMBIC HEM3BCCTHBIC.

ITocite pereHUsT CUCTEMBl YPaBHEHWI HEOOXOIWMO IIPOBEPUTH IIPaBWIBHOCTH IIPH-
HSITBIX TIPeAITochUIoK 110 hopmyie (1.95). JloJDKHO OCyIIeCTBISTHCS PABEHCTBO

H; = Fsinoy 6,08, = [dd—ﬁ{"(yi +yp,~)] = [%(y, + ypi)]. (1.95)
[Monoxenuem TOYEK y; U y;yq Ha KpuBOi [ (prc.1.26) 3anatorcd, a 3HAUEHUE Y, TIOITY-
gaioT. Ecam mpapas u JreBast 4acTh ypaBHeHMS (1.95) ommuaeTcst Gomee deM Ha 5%, TO
3JTaI0TCST HOBBIM ITOJIOXEHUEM TOYEK Ha KpuBoit I (BMecTo i, i — 1 — HEKOTOpBIE TOYKHU
k m k— 1), 1 BHOBb peIIAOT YIIOMSHYTYIO CHUCTeMy ypaBHeHwuit. [Ipu pyyHom pacuere
JUIST KaXkJIOTO sSIpyca OTTSDKEK CTPOUTCS KpPWBas 3aBUCUMOCTH Mexay H u y (kpuBas I Ha
puc.1.26) B TIpeAITONOXEHUM, YTO HATPY3Ka OT Beca W BeTpa Ha OTTSXKH TTOCTOSTHHA U
COOTBETCTBYET IIPUHSATOMY HAWXYJIIIEMY 3arpyXeHuio. TakuM o0pa3oM MOXHO Yy4YeCTh
repepactpe/ieicHe YCWINH B HEpa3pe3HOM CTBOJIEC, COXPAHSS HEM3MEHHBIMU BO3JIEHCT-
BUST Ha OTTSIKKU. B 9TO# KpuBO# xapaktepibl TOYKU: [ H,y = —Hyy,, B KOTOPOIA CTBOT
MauThl HAKJIOHSIETCSI B HAIIpaBICHWM, OOpAaTHOM BOZJEHUCTBHIO BeTpa (cM. puc.1.266);
Touka 2 — y =0, B KOTOPO¥I MPU 3a8JJaHHBIX COOTHOIICHUSIX ¢pueec U Gy, ACUCTBYIOIIIX
Ha I[OJIBETPEHHYIO K 3aBETPEHHYIO OTTSDKKU, H, oOecliedMBaeT HyJIeBOe IIOJIOXEHUE
ctBosa. Ilepeceuenue kprBoit 1 U 2 maeT UCTUHHOE 3HAaYeHUe H 1 y npu 3aJaHHOM CKO-
poctu Betpa. KpuBas 2 xapakTepusyeT (hakKTHUYeCKOe M3MEHEHHUE YCWINS M Iporuda B
cucTteMe (IIPU TOYHOM PEIICHWUM) IPU HEIIPEPHIBHOM BO3PACTAHWM BETpa U COXPAHCHUH
3aKOHOMEPHOCTHA B BIIIOPE CKOPOCTHOTO Haropa. MeToJl TOIBITOK JaeT BO3MOXHOCTH
OpUOIU3UTHCI K UCTUHHOMY 3HadeHnmnio H 1 y. Ha puc.1.26 mmokasaHo: IrepBasi IIOIBITKA
- TOYKH i ¥ i — 1 gajgeku oT TOYKK J3; BTOpas MOIIBITKA — TOYKKA K U kK — 1 IIpHUOIU3WINCH
K Touke 3.
OnTuMuU3aIms, 3aKII0YaroIasIcs B IepBy0 odepesib B yMeHbIlleHUn M 1 N, TIpon3-
BOJIMTCS M3MEHEHUWEM HAYaIbHBIX MapaMeTpoB Oy, MHoraa o u F orTskek, u XFc,; -
CTBOJIA W TPeOYET IMOBTOPHBIX PACUETOB.
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a) v Puc.1.26. 3aBUCHMOCTD YCHIHS B KaHaTe M IpOTHuda OTTI-
XKeuHoTo y3na V (a); BO3MOXHOE TIOJIOXeHHWe OTTIKETHOTO
7 y3na mpu AeiictBuu Betpa (6, 8, e) I - cekuud (MeXmy
i, ToukaMu i-1 W i); 2 - 3aBUCHMOCTH TIPH TOCTEIIEHHOM
Vi 7 PRl 2 U3MeHeHUU BozjelcTBUil Berpa oT 0 10 Makc; 3 - 3aBH-
Vi - v CHMOCTh TIPH TIOCTOSHHOM BO3IEHCTBMU BETpa, HO TIPH
3 K/l W3MeHeHuHn Y
Yep—r™ 7 71
- |
Vi fp—-———-%= nodl
/', } :
0 e | Hy | H
. Hy, H
2 o) z 6) z 2 4z
Iz
Vi y] y3
// I
Y, Pk —>I{cme,] I{cmej Hcme,}
qMaKC qMMH qMﬂKC qMMH qMﬂKC unH
ypi

YT10OBl YMEHBIIUTH TPYIOSMKOCTDh pacueTa TP ITOA00pe ONTUMATHHEIX [TapaMeTpoB,
HACTIONB3YETCS METO 3aJaHHBIX SITIOPp MOMEHTOB, 3aKIIOUYAIOITUICS B TOM, UTO UIST CTBO-
Jla MadThI 3a7af0TCs AIMOPON MOMEHTOB W B COOTBETCTBUU ¢ Hell OIPEIeISIIOT OTIOPHBIE
PeaKkIy 1 YIIPYTYIO JIUHUIO CTBOJA MAUTHI; 3aTeM 3a7aioTcs 3HaUeHUEM IIpoTruda OIHOTO
13 Y3J0B KPEIUICHUS OTTSIKeK W B COOTBETCTBUM ¢ HUM W YIIPYTOH JIMHUCH OIPEIeISIOT
IIPOTUOBI BO BCEX APYIMX OTTSCKEYHBIX y3JIax.

3Has cMelleHre y3a y; U 3HAYCHWe OIOPHOU peakitnu H;, HaXOMIT pa3lesbHO s
KaXIIOTO pyca OTTSDKEK TUTOIIAIN CeUeHUI KaHATOB:

_Ow (1.96)
Tm Ye

[JIe Gz, — BPEMEHHOE COIPOTURICHUE KaHaTa (PasphlBHOE YCUIME KaHATA B I1E]IOM, Jie-
JICHHOE Ha TUIONIA/(b MIOIIEPEYHOTrO CEUCHMUS), ¥, — KODPUIIMEeHT HAJIe)KHOCTH 10 MaTe-
puany (v, = 1,6); ¥, — Ko3hDUITUESHT YCIOBUI paboOThI (KaK MpaBIIO, IPUHUMAETCS PaB-
ueM 0,8).

3areM u3 BbipaxeHus (1.89) HaxomdT 3HAYCHUE Gj, YIOBICTBODPAIONIECE 3aJaHHOMY
3HAYCHUIO H; U G; = O,

IIpy Ha3zHAYeHWM SITFOPEI MOMEHTOB HEOOXOIMMO YYMUTHIBATH cXeMy MadTel. Ha
puc.1.27 ykaszaHbl JIBa HAUOOJIEEe YaCTO BCTPEUAIOITHXCS CIIydas: d) PaBHOMEPHOE paciipe-
JIeJICHUEe HArpy3Ky 110 BBICOTE MavThl IIPH pa3Mepe KOHCOIHM He 0ojiee MOJOBHHBI ITpoJieTa
U 0) TO Xe, [P OOJIBIION KOHCOIN. DTOT Cily4aili BeChbMa 4acTO BCTPEYACTCS B MayuTax Juist
MOVIEPKAHUS TEJICBU3MOHHBIX aHTeHH. ECIIM MO0 KOHCTPYKTHBHBIM COOOPaXCHUSIM I1eje-
c000pasHO CEUEHUS B IIPOJIETE M Ha OTIopax MaYThHI JIeJIaTh OJMHAKOBBIMHU, TO

My, = My, (1.97)
CJ'[CI[YCT MMETL B BHUIY, 4YTO, UCXOJAA M3 PABCHCTBA HYIIIO TIOJIOKUTEIBHON U oTpHIlia-

TeJIBHOI YacTU 3ITIOPBI MOMEHTOB, B IIPOJIeTe IIPU PAaBHOMEPHOM IIPUIOXEHWU BHEITHEN
HOIEPeIHON HArpysku M,, = 2M,,

i

= —————, IIPU 9TOM O gec <
X0; cosQ;

i

]
[ Mai =o. (1.98)
HpI/I 3aJCJIKE MaUT B OCHOBaHHWHN CJICAYCT IIPUHUMAThL MOMCHT
2 g’
My>=m. =9 1.99
0 3 oan 12 ( )
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M, M, M, Pacuer cTBOJIA B IITOCKOCTH
M) Nmem? Y TeHCTBUST MOMEHTA IIPOBOJIUTCS

> 2 " ) mo meOpMHUPOBAHHON CcXeMe,

' / My MM ) M TO3TOMY MPOBEPKHM Ha 00-
] > 2 K) IIyI0 YCTOMIUBOCT B IIIOCKO-

K / M) ‘) M) +M/] ‘) CTH JICUCTBUSI MOMEHTa HE Tpe-

-

N\

A

=

— 2 Oyercs. YCTOMYUBOCTD DIIEMEH-
TOB pEIIeTYaTOro CTBOJA B
6 mpefiesiax MaHeJld U MEeCTHYIO
YCTOMYMBOCTh  CILIOIITHOCTEH-
YaTroro CTBOJA MadTHl IIPOBE-
0) pPAIOT B COOTBETCTBUU  CO
CHull IT-23-81*.
. OO01ag motepss yCTOMIUBO-
CTU TIpU JCUCTBUU CUI COOCT-
M BEHHOTO Beca ¢ obJle/leHEHUEM,

"@ / 1 1 U3MCHECHUKW HAYJIBHOI'O HAaTsI-
;\5‘ % .
ol \

6 N
21 >Kz0,5+0, 7

KEHUS OTTSIKEK WM MOHVKEHUN

2 1 TeMIlepaTypbl BO3Jyxa HauOO-

/ Jiee BepodTHA B HAallpaBJICHUU,

N\ \ HE COBIAJAIONIEM C IUIOCKO-

’7 - % - CTBIO IeiicTBug MoMeHTa. [Ipu

s TpeX OTTSKKAax B IUTAHE HanOo-

M, = 2]\31, Jlee BepoATHA HOTepd YCTONYK-

BOCTH TPU BETPEe HaA OTTSIKKY,

KOT/Ia HaTsSKeHWe B OOKOBBIX
OTTSTKKAX OCIabIIeHO.

=

Puc.1.27. OcoO6HHOCTH B Ha3HAUYeHUHU 3aJaHHBIX 3IIIOP
MOMEHTOB B MadTax

a, o — IIpu COOTBCTCTBCHHO MAJIbIX N OOJIBIINUX pasMepax

KOHCOJIH TI0 CPABHEHHIO C IIPOJIETOM s OTBICKAHHS ITapaMeT-

POB, TIPU KOTOPBIX OYIYT YIOB-

JIETBOPEHBI TPeOOBAHUS 10 COXPAHEHUIO YCTAHOBICHHOrO KoadduImeHTa 3amaca ycTo-
YMBOCTH K, (TabIL.1.13), UCIOIb3YIOT CHEAYIOLIMIA [TPUEM:

a) HaXOJST 3HAYCHUE OJHOM WM O0CUX XapaKTePUCTHUK KECTKOCTU Foy; (M COOTBET-

CTBeHHO Vv;) U EJ; ipu
N; = Nyiky, (1.100)

Ny = 100 Fyopi COSOL;K 05 (1.101)

TIe Ky = 1,1 — KODOUITHCHT, XapaKTePU3YIONIMA U3MEHCHHE HOPMAIBHOW CUIIBL €
POCTOM CMEIIEHUSA OIIOPBL; Op; — PEBAPUTEIILHOE HAIPSIKEHME B [ -M y3IIe OTTAXKEK;
0) 3HAYCHWSI HOPMAIBHBIX CIJI HE U3MECHSIOT:
N; =Ny, (1.102)

HO OJHY WIN obe XapaKTCPUCTUKN U3MCHAIOT

61 Fomi = OoiFomiy's Vi = Voiky, (1.103)
< H} EF, cos? o, cos? ¢;
.= i i i i.
i =X\ 24 ) . ; (1.104)
EJ; = EJyk,", (1.105)

MIpApaBHUBAS OIIPEICIATETh D, COCTABICHHEIN 13 KOXPOUITMEHTOB TP HEU3BECTHHIX B
cucTeMe JTMHEHHBIX ypaBHeHui (1.106) m (1.107), HyIO, HAXOIAT HEOOXOIMMBIC LIS
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00CCTICUCHUST TIPUHATOTO KOXDPUITHEHTA YCTOWIUBOCTH K, 3HAYCHUA Op;, Fopy Wi EJ;
WK 00€ XapaKTepUCTUKU OJHOBPEMEHHO:

M, 113y My, N; N; Ny

LM - — P SRV [ BT S
l L i li A T U "R (1.106)
N,
—Yin lHl -viyi =0
i+l
MHli;l‘l)(”i)JrMii i'\V(”i)Jrli;l\V(”m) +
6EJ, 3E |, Tin (107,
l; 1 1 1 1
+ M, Oy vy, — =y —+— |+ ¥ —=0.
"U6E SRR Vi i Ll Yint li

Tadmuma 1.13. 3raveHre Ko3DUITUSHTOB 3ar1aca yCTOWIUBOCTH

Bug nmorepu ycroitunBocTH Koadduiment
O0nrasg ¢ yueToM XecTKOCTH CTBOJIA xy = 1,3 commacno CHulI 1I-23-81* m.16.13
MecTHasg, THITHHIAPUISCKIX CKATHIX 1O OCH
0BOTIOUCK vy, cormacio CHulI 11-23-81%*, ¢opmyma 100
MecTHasg, cXaThIX 7TEMEHTOB PelleTIaThIX .
KOHCTPYKITHI ®, P, comtacno CHull 11-23-81

Kpome BBITTOHEHUST OOIHNX TpeOOBAHWHN, HEOOXOANMO BEIIEPKATE CISAYIONIee YCIO-
BUE IS KaXAOTO TIPOJIeTa MadThI:

2
mE; (1.108)

2
(wot)
e W - kKoahGUIMeHT MpUBEIeHUS UIMHBL; JUTS CPEAHUX TIPOJIETOB MAaYThl U HIDKHETO
poJeTa TIpU 3aJeJIKe CTBOJIA B OCHOBAHWU W = 1, JUIS HIDKHETO MPU IMTApHUPHOM OITH-
paHWK ¥ BEPXHETO BO BcexX ciydasx U = 1,4.

1.3.5. PacueTr maut npu noMomy ITDBM. [IpuBegcHHBIC B NPEABIAYIINX IIYHKTAX M-
TOBI pacyeTa MauT M OTTSDKEK MPaKTUYECKOTro MPUMEHEHUs B HACTOSIIEE BpeMs He Ha-
XOJISIT.

Pacder MauT MPOU3BOIUTCS C WCIONB30BAHUEM IIaKeTa IIPOTPAMM CTATHICCKOTO W
JTUHAMHAYECKOTo pacdyeTa MauyT Ha oTTsokkax «CYIM» misg IIOBM tuna IBM PC. Bra
IporpamMMa IO3BOJISICT:

a) TIPOUM3BOIUTH COOp HArpy30K: BECOBBIX, TOJOJEIHBIX, BETPOBBIX B COOTBETCTBUHU C
pasmenamm 6 u 7 [31];

0) TIPOBEPSITH YCTOMIMBOCTh MAYTHI B MOHTAXXHOM COCTOSTHUI;

B) IIPOM3BOJUTH PACcUYeT MAuyThl Ha COYETAHWE CJIEAYIOIMX HArpy30K: COOCTBEHHBIM
BEC COOPYXCHUS, TSDKEHUE B OTTSDKKAX, CTATMYECKAasl COCTABIISIONIAS BETPOBOM HArpys3-
KW, COOTBETCTBYIOIAS TeMIIepaTypa OKpYXawIlero Bosmayxa. IIpw 3ToM asuMmyTaibHOE
HAaIIpaBJIeHUE BETPOBOI'O BO3JICHCTBUS 11O OTHOIIECHUIO K MauTe MOXET OBITH JTIOOBIM.

s MadT ¢ TpeMsl OTTSDKKaMM B IUIAHE pacyeT, Kak IIpaBWIO, BEIETCS Ha TPU Ha-
MpaBJICHUS] BETpa: Ha OTTSIXKKY, IO OMCCEKTPUCE YIIa MEXJIY OTTSIKKAMU, MePIICHIIAKY-
JISPHO OJTHOM M3 OTTSDXKeK. ISl MauT ¢ YeTHIPhMS OTTSDKKAMH B IUIAHE pacyeT, Kak IIpa-
BWJIO, BEJIETCS Ha J[BA HAIIPABJICHUS BETPOBOTO BOIICUCTBUS: HA OTTIXKKY W IO OMCCEK-
TPUCE YIIIa MEXIY OTTSKKAMU;

T) OIIEHMBATh YCTOMUYMBOCTh PABHOBECHSI IS BCEX BAPUAHTOB HATPYXECHUS U OIIpejie-
JISTh KO2hPUITMEHTH! 3a1aca 1 (hOPMBI IOTEPU YCTOHIMBOCTH,

II) OIpPEeNeNsITh YacTOThI COOCTBCHHBIX KOJIEOAHWI CTBOJA MAaUThl ST MOHTAXHOTO
COCTOSTHUS W BCEX BUJIOB HATPYXKEHUI, a Takke (hOPMBI COOCTBEHHBIX KOMCOaHMIA;

NiKy <
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€) OIlpe/lesiaTh TUHAMUYECKUE M0OAaBKM OT ITYJbCAITMOHHON COCTABISIONICH BETpO-
BOTO ITOTOKA B COOTBETCTBUM C II. 6.7 [31] ¥ IIPOM3BOIUTE pacdyeT MAUThI Ha 9T HATPy3KU.

B pesynprare pacyeToB OIIPEEIAIOTCS:

- ycuinust (MOMEHTHI, HOPMaJIbHBIE U IIOIIEpEYHBIE CHJIBI) B CTBOJE MadThl (Kak B
CTEpPXHE SKBUBAJICHTHOU XKECTKOCTH) MUHMMAIBHO B UETBIPEX TOUYKAX MEXIY JIBYMS
CMEXHBIMU IPYCaMU OTTSIKEK IO BBICOTE WM JIBYX TOYKAX HA KOHCOIIW;

— CMEIIIEHUS W YIIIBL IIOBOPOTA;

— CYMMBI ¥ Pa3HOCTH YCWIHI OT CTAaTUIECKOU W ITYJIbCAITAOHHON JMHAMUYECKUX JIO-
0aBOK COCTaBIBIIONINX BETPOBOTO BO3JIEUCTBU,

— YCWIWS B OTTSDKKAX; YCWIWS B aHKEPHOM U JIAIIMEHHBIX Y3JIaX OTTSIKEK, YIIIbl MEX-
Iy KacaTeJbHOW K OTTSKKE W XOPAOU B ITHX Y3JIaX; MPOCKIIMUA HATSKEHUS OTTSIKEK B
JTUX y3J1aX Ha OCU KOOPJIWHAT.

PacdeT oTTsDKEK IPOU3BOAUTCS ¢ KMCIIOIB30BaHKUEM ITporpaMMmbl «Huth» mrg I[IB3BM
tina IBM PC. Brta 1mporpaMmMa II03BOISCT OIIPEACIUTh JJIMHY M BEC OTTSLKEK, CTPEIKY
porunda, yriibl HAKIOHA OTTSDKEK B TOUKAX MPUCOEIWHEHUS K aHKEPHBIM (DYHIaMEHTaM,
YCWINA B OTTSKKAX M U3MEHEHUWE ITUX BEJIMYWH IOJ[ BIMSTHUEM TeMIepaTyphl B Juara-
30He TemIreparyp —40°C + +40°C oT cpeaHeroJoBoOil TemIeparypbl. Bce sTH cBeneHMS
WCIIONIB3YIOTCS TIPU [MPOSKTUPOBAHUN aHTEHHO-MAa4YTOBBIX COOPYXEHWA W MPU KOHTPOIE
33 TEXHUYECKUM COCTOSTHUEM OTTSKEK B IIPOIIECCE NATBHEUINEN SKCILTyaTallhH.

1.3.6. KoHcTpykTHBHBIE penieHus MauT. KOHCTPYKTHBHOE pellleHUe CTBOJA MAauThl 3a-
BUCUT OT HAa3HAYCHUA COOPYXEHUS, Pa3MEIaeMOro Ha HEM TEXHOIOTHIECKOTO 000PYyIo-
BaHMsI, KIIMMATUICCKAX HATPY30K B palfOHE PacIOIOXEHUSI COOPYXEHUI W IIeJIOTO paa
Ipyrux dakTopoB. CTBOIBI MAuT BBIMIONHSIOT PENIETYATON KOHCTPYKIIAW B BUJE YETHI-
pexX- WIH TPEXTPaHHOW IIPU3MEL € IIOSICAMU B MECTax IlepeceueHUsI IpaHeil U ¢ 3JIeMEH-
TaMH PEIIETKH (PACIIOPKU, PACKOCHI) B IUIOCKOCTH TpaHel, WIM B BUJE IVIMHIPIYC-
CKOU OOOTOYKMN.

baza cTBoMa* (reHepaibHBINM pa3Mep ITONEPEYHOIO CEUYCHUSI) 3aBUCUT, B OCHOBHOM,
OT BBICOTHI MauThl. 11 MaduT ¢ pelreTdyarsiM CTBOJIOM BBICOTOM 10 150 M 6a30BbIit pas-
Mep MPUHUMAIOT OOBIYHO paBHBIM 1350 MM, BbIcOTOM 10 350 M - 2500 MM (mHOTHA 2200
MM), 10 500 M — 3600 MMm.

1 MadT co CTBOJIOM B BUJIC MAIMHAPWUYCCKON 00OJIOYKH BBEICOTOM M0 120 M 0azo-
BBII pa3sMep (muaMeTp ODOJIOYKM) OOBIYHO IIPUHUMAIOT paBHBIM 1220 MM, UIST MauT
OOJIBIIeH BEICOTEL — cOOTBeTCTBeHHO 1600 MM, 2200 MM 1 2500 MM.

CTBOII Ma4TBl COCTOWUT M3 CEKITMHA, COSAMHSIEMBIX MEXIy COOOM BO BpeMsl MOHTaXa.
Hcxonmg n3 mapaMeTpoB KpPaHOBOTO OOOPYZOBAaHUA III MOHTaXa MadT BBICOTa CEKIIUK
npuHUMaeTcs paBHOM 6750 mMm. IIprMeHeHMe BepToieTa I MOHTAXA MadT ITO3BOJISICT
W3MEHSATh BBICOTY CEKIIWI, OJHAKO IIPU 3TOM HEOOXOJMMO YYUTHIBATH BO3MOXHOCTH
3aBOJ[OB-U3TOTOBUATENICH TT0 U3MEHEHUIO TEXHOJIOTUIECKON OCHACTKH.

Jtg pereTyaThIX MauT B HACTOSAIIEE BpeMsl HAMOoJee IMUPOKOe TPUMEHEHWE HAIIIA
IBa TUIIA CEKIIUH:

- TeapHOCBapHBIe (purc.1.28), cobupaeMble W cBapuBacMble Ha 3aBojie ¢ Oecdaco-
HOYHBIM COCIMHEHUEM DIIEMEHTOB PEIIETKHU C ITOSICaMU,

- CeKITMU, COOMpacMble Ha MOHTaXe (YKPYITHUTE/IbHAS cOOpKa) U3 IUIOCKUX (hepM
(puc.1.29), U3roTaBIUBAEMbBIX Ha 3aBOjiE. TPYIOEMKOCTh MOHTaXa MAUT U3 CEKITUA 3TOTO
THUIIA BBIIE, OJHAKO MPU KX IIEPEBO3KE OHU 3aHUMAIOT MEHBINIMHA o0beM. Kpome Toro,
TaKoe KOHCTPYKTHBHOE pPEIleHWE MPUMEHSICTCS IS CEKIIWA C pasMepaMy, HE BITUCHI-
BAIOTIIUMUCS B KEJIE3HOAOPOXHBINA rabapur.

* MakcuMaJIbHBIH 0a30BBIN pasMep, KakK IIpaBUIIO, OTpPAaHUUMBACTCI XKeJIe3HOIOPOKHEBIM raba-
pUTOM.
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CeKIISI MaqThl CO CTBOJIOM B BHJIE IIAMHAPUYECKON ODOIOYKHK MpHBeacHa Ha puc.1.30.
OCHOBY KOHCTPYKTHMBHOTO PeIlleHMs CeKITUA CTBOJIAa MAYT COCTARIIIIOT Y37IbL. B pelreTvyarsix
MauTax 2TO V3Tl COCMUHEHMS 2JICMCHTOB PEINCTKUA C ITOSICAMM, CEKITMIT MeXIy coOoil 1
CTBOJIA MAUTHI ¢ OTTSLKKaMi. KOHCTPYKTMBHEBIC PEIICHUS IIePBLIX JBYX M3 IIEPEUMCICHHEBIX
Y3JI0B IIpMBeJIcHBI Ha prc.1.29 ¢,0. B HacTodiee BpeMsl IIPUMEHSIOTCS JBa TUIIA KOHCTPYK-
TUBHOTO PEIICHUS Y3JIOB COSJMHEHMS CTBOJIA MAYTHI ¢ OTTsDKKamMu (prc.1.31).

o,

Puc.1.28. LenpHocBapHas Puc.1.29. Cexiusg cTBOIA MauThl U3 Puc.1.30. Cex1mg cTBOMIA
CeKITUA CTBOJIA MAUTBI IUIOCKUX (hepM MadTH B BUAe IUIHNHI -
a - y3eql coeluHeHud depM; § - y3eml pudecKoil 000I0UKH

COEIMHEHNI CEKIIHI

B ciywae kpelureHHMsT OTTSDKKYM K CTBOJIY MAdTHI Uepe3 YTOIIICHHBIN (raHer] BBOIUT-
¢S IIPOMEXKYTOUIHBIN DIIEMEHT — «Cephbray.

B GompnmiicTBe coydacB SIeMEHTHI PeIeTYATHIX CTBOJIOB MAYT HM3TOTABIMBAIOT U3
Tpy0. HOIMa MX M3roTaRIMBaoT n3 ¢GacoHHOrO IIpoKaTa, Jarie, U3 YITOIKOBOTO IIPOIII.
B »srOM ciaydyae coemmieHHe 27I€MEHTOB CTBOJA MAdYTHl OCYIIECTBIIETCS depe3 (hacOHKI
(cBapkoil wm 6osTaMu), a CeKITU MeXITy cOoOOi — IIpH ITOMOIIM OOJITOB Yepe3 HAKIAJIKKA
(puc.1.32). B MauTax co CTBOJIOM B BUJIE OOOJIOUYKH COCTMHEHUE CEKITU MEXITy cODOM, Kak
MIPaBIIO, OCYITIECTBISCTCS Ha CBapKe, a KOHCTPYKTUBHBIC PEINCHHUS Y3I0B COCAMHCHUST
CTBOJIA MAYTHL ¢ OTTSKKAMUI aHAIOTYHEL PellleHUIO, IIpHUBeIcHHOMY Ha puc.1.316.

OTTSKKYA MauThl, KaK TIPaBUIO, U3TOTABIUBAIOTCS U3 CTAIBHBIX KAHATOB (BO3MOXHO
MMpUMEHECHWE KAaHATOB W3 CUHTETUYECKUX MAaTeprayioB). IS COeMHEHUS OTTSIKEK CO
CTBOJIOM MAadTHI M ¢ (PyHIAMECHTOM, a TAKKe I PeTyINPOBAHUSI UX HATSDKCHUS IIPUME-
HSIOT MEXaHWYECKHe JIeTal OTTSDKeK MaduT (puc.l1.33): BTYJIKH, CTSDKHBIE MYy(THI, Ha-
TSCKHBIC IIPUCHOCOOIICHNA. DTH JeTalrd BhITycKaoTcsd Hiokne-MceTckmM 3aBOAOM Me-
TAIUTOKOHCTPYKITUMA IO COOTBETCTBYIOIINM TeXHIMICCKM yCIoBHaM. llepeuens meraieit B
3aBUCUMOCTH OT JaMeTpa KaHATOB OTTSDKECK IIpUBEACH B Tao.1.14.
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IL
Puc.1.31. BapuaHThI y3710B COCAUHEHUSI OTTSLKEK CO CTBOJIOM
a - 4epe3 YTONMIECHHBIN (riaHelr; § - depes JalIMEHHYIO (PACOHKY

1 - KaHaT OTTSKKM; 2 - BTYJIKa; 3 - cepbra; 4 - yTOJNIICHHBIN
¢draHel; 5 - JalMeHHad (acoHKa

S Bt ———FF————fr———F T ——fr —

=3

o rded
)

/v

D———

L

Puc.1.33. [leTanu OTTIXeK MauT
1 — BrynKa; 2 — craxHaga MydTa; 3 — cepbra; 4 — HaTSKHOe TIPUCITOCOOJIeH e
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Ta6nmma 1.14. Ilepeuens meTaieit OTTSDKEK MadT

Pac- Brynka BTO Brynka BTY
HuameTp| yeTHOE No No
KaHarta, | YCUITHE, | gepy_ No ucronuenust Haume- | Bec, | @ a | b I/c  |uep- No ucronnenus Haume- | Bec, 1%} a | L
MM T Te- HOBaHHUe | KT Te- HOBaHMe| T
xa xa
8...12 5,0 3.604.2-5.3.01.00.000 BTO-5 0,5y ] 35| 50 |26] 210/74 3.604.2-5.3.02.00.000 BTVY-51 (0,5) 35 50 |350
3.76 9.11
14...18 10,0 3.604.2-5.3.01.00.000.-01| BTO-10 | (0,75)] 35 | 50 |26| 210/74 3.604.2-5.3.02.00.000-01 | BTY-10] (0.75)| 35 50 1360
[fa] 4.20 [fa] 10.10
20,5 13,0 8 3.604.2-5.3.01.00.000.02 | BTO-13 | (1.25)| 48 | 65 [33] 250/80 8 3.604.2-5.3.02.00.000-02 | BTY-13] (1.25)| 48 65 430
S S
S 7.49 S 17.99
22..27 25,0 8 3.604.2-5.3.01.00.000.03 | BTO-25 | (1.7) | 55 | 75 [39]275/109 8 3.604.2-5.3.02.00.000-03 | BTY-25| (1.7) 55 75 1470
— 10.52 ~ 22.19
30...36 35,0 : 3.604.2-5.3.01.00.000.04 | BTO-35 | (2.4) | 65 | 85 [53]305/122 : 3.604.2-5.3.02.00.000-04 | BTY-35| (2.4) 65 85 |510
15.96 29.91
38 45,0 lflﬁ 3.604.2-5.3.01.00.000.05 | BTO-45 | (3.8) | 65 | 95 [51]315/115 "P 3.604.2-5.3.02.00.000-05 | BTY-45| (3.8) 65 95 |540
A 19.46 ~ 4320
40...42 55,0 g 3.604.2-5.3.01.00.000.06 | BTO-55 | (5.7) | 80 | 110 [62]355/151 g 3.604.2-5.3.02.00.000-06 | BTY-55| (5.7) 80 110 |610
ﬁ 29.94 2 60.49
45 60,0 3.604.2-5.3.01.00.000.07 | BTO-60 | (5.8) | 80 | 125|61]375/153 3.604.2-5.3.02.00.000-07 | BTY-60| (5.8) 80 125 |640
37.16 79.74
48,5 75,0 3.604.2-5.3.01.00.000.08 | BTO-75 | (7.7) | 90 | 140 [68]415/174 3.604.2-5.3.02.00.000-08 | BTY-75| (7.7) 90 140 1700
52.21 100.03
52 85,0 3.604.2-5.3.01.00.000.09 | BTO-85 | (9.0) | 115 150 [ 82]435/180 3.604.2-5.3.02.00.000-09 | BTY-85| (9.0) | 115 | 150 780
73.39 135.49
61,5...64] 100,0 3.604.2-5.3.01.00.000.10 | BTO-100 | (10.0)| 115 | 150 [ 82]460/185 3.604.2-5.3.02.00.000-10 |BTY-100| (10.0)| 115 | 150 820
78.62 149.52
68 110,0 3.604.2-5.3.01.00.000.11 | BTO-110 | (13.0)| 125 | 150 [96]470/173 3.604.2-5.3.02.00.000-11 |BTY-110| (13.0)| 125 | 150 [ 880
88.28 164.13

45



Okonyanue maba.l.14

Tamerp | PacueTnoe Mydra cTsoxHag ITpucniocobenne HaTsKHOE
KaHata, | yewme, | N No HOIHOMHEHIS max/min | CPemHee Bec, o [T —— Bec, | Prae | 4
MM T Yyepr. TIOJTOKEHHE KT yepT. KT T
17.79 =
8..12 5,0 3.604.2-5. 3.03.00.000 890,290 590 (10) |78 |36042-5.4.01.00.000 97,9 | 40 | 1210
M |
2104 |8
14..18 10,0 3.604.2-5. 3.03.00.000-01 | 945/285 615 (1s) | S8 |36042-5. 4.01.00.000-01 98,7 | 6,6 | 1270
> O A
3560 | =2
20,5 13,0 3.604.2-5. 3.03.00.000-02 | 1080/360 720 25) S | 3.604.2-5. 4.01.00.000-02 100,0 | 82 | 1280
4821
22..30 25,0 3.604.2-5. 3.03.00.000-03 | 1185/405 795 Gay | @ 3.604.2-5 4.02.00.000 109,2 | 11,4 | 1290
fa} . (=
6977 | &
33..36 35,0 % 3.604.2-5. 3.03.00.000-04 | 1280/440 860 (2.8) = g 3.604.2-5. 4.02.00.000-01 11,0 | 150 | 1380
S 25
> 2.48 8
38 45,0 S |3.604.2-5. 3.03.00.000-05 | 13507445 897,5 9(7 6) ™ 2| 3.604.2-5. 4.02.00.000-02 121,1 | 192 | 1460
S .
40...42 55,0 < [3.604.2-5. 3.03.00.000-06 | 1580/510| 1050 138.65 - 3.604.2-5. 4.03.00.000 * 294,0 [ 37 | 1680
(L4) | 5 | 3.604.2-5. 4.04.00.000 293,1 2170
w =
45 60,0 & 3.604.2-5. 3.03.00.000-07 | 1715/515| 1115 171.83 | 38 | 3:604.2-5 40300000-01% | 301,0 | 74 | 1840
3 (11.6) | 2 8 | 3.604.2-5. 4.04.00.000-01 | 299.7 2310
B SeID=Y
48,5 75,0 s |3.604.2-5. 3.03.00.000-08 | 1785/585 | 1185 224.44 S| 3:604.2-5. 403.00.000-02% | 3380 | 355 [ 1980
(15.4) 3.604.2-5. 4.04.00.000 - 02 3352 2510
52 85,0 3.604.2-5. 3.03.00.000-09 | 2125/625 | 1375 3239 " 3.604.2-5. 4.03.00.000-03* | 392,0 | 43,0 | 2300
(18.0) [ .| 3.604.2-5. 4.04.00.000-03 3443 [ 40,0 | 2830
|
(]
61,5..64 | 100,0 3.604.2-5. 3.03.00.000-10 | 2495/695 | 1595 37638 | e 3.604.2-5. 4.03.00.000-04* | 4550 | 52,5 | 2600
(20.0) | 2 8 | 3.604.2-5. 4.04.00.000 - 04 362,3 | 40,0 | 3180
“ 3
68 110,0 3.604.2-5. 3.03.00.000-11 | 2445/690 | 1567,5 415.07 S| 3:604.2-5. 4.03.00.000-05* | 475,0 | 60,0 f 2680
(26.0) 3.604.2-5. 4.04.00.000 - 05 362,3 | 40,0 | 3115
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1.3.7. BiusHue morpemiHocTeil W3roTOBIeHHS M MOHTakKa. [lorpermHOCTH WM3roToBIE-
HUS M MOHTaXa MauT MOTYT OKa3bIBATh CYIECTBEHHOE BIMUSHHUE Ha WX paboOTy, TTO3TOMY
JTIOJCKHBI YUUTHIBATHCS TIPU ITPOEKTUPOBAHUY YHUKATBHBIX MauT. OIIMOKA M3TOTOBIICHUS
W MOHTaXa SIBISIIOTCS CIYyYaWHBIMU BEIUIMHAMM, 3aKOH PACIIpE/ICICHUS KOTOPBIX IIpH-
HUMAaETCS HOPMAJIBHBIM, 4 PaCUETHBIE 3aBUCUMOCTH HOCST BEPOSITHOCTHBIM XapakTep.
OHO M3 BO3MOXHBIX PEIICHUN M3JIaracTcs HIXKE.

B ta6i. 24 CHull III-18-75 ycTaHOBIECHBI JOIYCKA Ha W3TOTOBICHHUE KOHCTPYKIIMIA
MaJYTOBBIX M OalllcHHBIX coopyxeHuit. B Ttadm. 23 CHwull 3.03.01-87 mpemmucanbl 10-
IyCKX Ha MOHT&X KOHCTPYKITMI aHTCHHBIX COODYXCHWIN CBS3M M OAaIlleH BBITSKHBIX
TpyO. OCHOBHBIC 3HAYCHUS JIOITYCKOB HA M3TOTOBICHUE WM MOHTAX KOHCTPYKIIUH MadTo-
BBIX 1 OAllleHHBIX COOPYXCHUIA IIpe/ICTaBICHBI B Ta0I.1.135.

Tadmuma 1.15. Jlommycku Ha W3rOTOBICHUEC U MOHTAX MauT M OarleH

Bug gomycka YcinoBHOe o0o3HaveHne Bennunna o CHull

OTHoTIeHre TTpOoTHOa OCH CTBOJIA MAUTHI
Ipu 00IIell U KOHTPOJIBHOU cOOpKe K
JTUHE 3aMepsgeMOoTO yJacTKa (He MeHee
PACCTOTHUSI MEXTY SIPYCaMU OTTIKEK)
OTHoOTIeHre CMellleHUsI OCH CTBOJIA U
TIOSICOB MAUTHI OT TIPOEKTHOTO TONIOKe- u 1/1500
HUS K BBICOTE BBIBepAEMOU TOUKH Ha
GyHIaMEHTOM
OTHoOTIeHre CMellleHUsI OCH CTBOJIA U
TTOSICOB OAITHU OT MPOEKTHOTO TMOJIOXKe-
HUS K BBICOTE BBIBepAEMOU TOUKH Ha
GyHIaAMEHTOM:

OamHu OOBEKTOB CBI3K M 1/1000

OalllHU BBITSKHBIX TPYO o 3/1000
OTHoTIeHre BeTMINHBI OTKIIOHEHUS
TIpeIBAPUTETHHOTO (MOHTAXXHOTO) HATS-
KEeHUA OTTSKEK MauT K MPOEKTHOMY
3HAYCHUTO
OTHoOTIeHWe Pa3HOCTH BeJIMUWH TIpeaBa-
PUTETHHBIX (MOHTAXHBIX) 3HAUCHUH YCH-
il MeXIy OTTSIKKaMHW OJHOTO gpyca K
TIPOEKTHOMY 3HAUEHUIO

c 1/750

Py +0,08

P2 0,1

BenmnuwHa cMeleHus OCH CTBOJIA KM ITOSICOB MaduThl OT IIPOCKTHOI'O IIOJOXCHUA IO
OIITUMAJIBHOTO, IIpPU KOTOPOM MaKCHMMAJGBHLBIC BCIMYMHEL CMEIICHUA MHUHUMAJIBHBL U
HET IIPUHYAUTCIBHOI'O HM3THOA CTBOJIA OTTSDKKAMM XapaKTCpU3YCTCS BBIPAKCHUEM

E2\/ _2p0
e m

: (1.109)

TIe py — YMCIO CEKITUM B SIpyce MAauThl; M — YKUCIO CEKIIUi Ha JUTMHE KOHTPOJIMPYEMOTO
B IIpOIleCCe M3TOTOBICHMWSI YYacTKa; V — KO3 UIUCHT LI 2-, 3- U 4-SIpyCHBIX MauT,
COOTBETCTBCHHO paBHbIN 1; 1,5 u 1,87.

IIpu KoHTpOJIE cTpeibl ITporuda B IIPOIEcce M3TOTOBICHUS HA JUTMHE OIHOTO sipyca
(m = py) B coorBercTBUM ¢ TpeboBanusiMu CHull dopmyrna (1.109) mpumeTt BUIL

K/e 2 vy, (1.110)

e v — Ui 2-, 3- W 4-9pyCHBIX MauT COOTBETCTBCHHO cocTapiseT 1,41; 2,12 u 2,64.
IIpu ycraHoBIeHHBIX polryckKax (Tadim.1.15) coortHomenue p/e = 1/1500 : 1/750 =0,5.
Taxkum obpazom, ycirosre (1.110) He BBITTOIHSETCS, HEOOXOIUM MPUHYIUTEIBHBIN U3THO
CTBOJIA OTTSKKAMU (KOPPEKTHUPOBKA).
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Puc.1.34. Bo3MoxHOE HC-
KaXeHHe CTBOJIA MadThl
M3-3a HETOYHOCTH M3T0-

TOBJIEHUS M XapakTep IpH-
JIOXEHUS KOPPEKTUPYIOUHX

Koppexmupywouue cuasi. B 1poliecce KOPpeKTUPOBKU
K OTTSDKEYHBIM y3JIaM MauThl B JIBYX B3aMMHO II€PITCH/IM-
KYJISIPHBIX TUIOCKOCTSX IIPUIAraloT KOPPEKTHUPYIOIIUE CU-
JIBI, cO3/laBaeMble HEPAaBHOMEPHBIM HATSXKEHUEM OTTSIKEK
(puc.1.34), mpu 3TOM OTTSIKEUHBIE Y3JIBI CMEIIAIOTCS TakK,
YTO CTBOJI MAYTHl CTAHOBHUTCS IpAMOIUHEHHBIM. Koppek-
THPYIOIIIAE CWIBl SIBISIOTCS CIyYalHBIMU BeIMIYMHAMU,
OIIpeieISIEMBIMA 10 (hopMyJTe

0; = M0(0;), (1.111)

rie 6(Q,~):%1481/2 D,/ mr; — CPEITHEKBA/IPATUMIHOE OTKIIO-

I U j — COOTBETCTBEHHO HOMED

paccMaTpUBaeMOro M BIMSIOIIETO y3J1a; # — YUCIO SPYCOB
OTTSDKEK MAUTHI; (0 — KOIPOUITMEHTBI, OMpelIeNgeMble TI0
Tab;1.21.3 [34]; A 1 Ay —KO3DUITMEHTHI, OIIpeiesIsieMbIe B
3aBUCUMOCTHA OT IIPUHSTON JTOBEPUTEIBHON BEPOSTHOCTH

cun Q o Tabr.1.16.
Tadmuua 1.16. 3uaveHust KOIGOUITUECHTOB Ay U Ay
HosepuTenbHasg 0,997 0.95 0.68
BEPOATHOCTD
% 3,41 2,45 1,5
2 3 2

s cmydast W3MEHEHUsI W3TMOHON XECTKOCTH CTBOJA IO JIMHEHHOMY 3aKOHY
(puc.1.35) npusenensl rpadguku (puc.1.36) 3apucumoctu 7; = f{Jp/J), tne J, u J — coor-
BETCTBEHHO MOMEHT MHEPIIMU BEPXHETO U HMKHEIO SIPYCOB MAuThl JUIS Pa3IMYHBIX SIPY-
COB 2-, 3- U 4-IpyCHBIX MauT.

s

6
Mauma 4-x apycras =2
~ — — — Mauma 3-x apycras W
> 7 == Mauma 2-x apycnas
Solel 2| — | — -
7 // Wy’l
= 4 W’ =7
/ ’
53| 4 |
3 E
K - iV
2 141,17} g
— || Sl | A L) L~
3 3J|12 2JJ —
L~ =
=
7 EN I e
~ Konuuecmeso apycos ==
S 0
T 0,25 0,5 0,75 I/

Puc.1.35. 3nayennd Ko3pGUIHEHTOB K; TTPU U3MEHe-
HUW XeCTKOCTH CTBOJIA MAYTHI TIO JIMHEWHOMY 3aKOHY

Puc.1.36. 3aBucmMocTh KoadduimeHTa 7,
OT KeCTKOCTH CTBOJIAa MaUTHI

OTKIOHEHUS BEIAYMHBI IIPCABAPUTCIIbHOIO HATSLKCHUA OTTSLKEK OT IMPOCKTHBIX 3HAYC-
HUI 3aBUCAT KaK OT PECAUIBHO IMPHMIIOXKCHHDBIX KOPPCKTUPYIOIMX CUI, TaK 1 OT OIIMOOK M3ME-
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PCHMA ycm HaTsDKCHMA. PCSYJII)’IHPYIOH.[CC OTKIIOHCHHNE HATSLKCHMA € YUCTOM KOPPCKTH-
POBKH B JBYX ITTOCKOCTAX W PCAIBLHOIO PACITIOIOXKCHNA OTTSKCK B IIPOCTPAHCTBE COCTABIACT

AT =1,5(A T,7), (1.112)
rie E(AT,’,‘% ) — CPEIHEKBAJIPATUYHOE OTKIOHEHUE A T,’z (rrpuBesieHo B Ta61.1.17).

Taomma 1.17. CpenHeKBaipaTiecKoe 3HAYCHIIS E(AT ,’fg )

* 1

Pacnionoxenue
OTTSCKEK B IIaHE

Ne oTTaXRKHI 1,3 2 1-4
—2 =2 =2
s(ary) 35, T5°(Q) 3g 0@ | le  O(Q)
g u 12 (;032 OLg; 8 4 COS2 Olg; 2 4 COS2 Olg;

Bzaumoceasze Meﬂlﬁay 0onycxaMu. DakTHIeCKOe OTKIOHCHUE YCI/U[I/If/'I B OTTsKKax

R -
G(AT it ) 3aBUCUT OT OIMMOKY M3MEPEeHUS U TIPOIlecca KOPPeKTUPOBKU. TpebyeMas Tod

HOCThb HATSDKCHUS MOXET OBITh JIOCTUTHYTa JIUIIb [PU OIPEJEICHHBIX COOTHOIICHUIX
TOYHOCTA HU3MEPEHUSI U Pa3MEpOB KOPPEKTUPYIOIUX CWl. lIpu 3HAUYeHMSIX p; U P,
(cM.Tadm.1.15) 1 TpefiebHBIX OIIMOKAaX ITPHUHATOTO METOa U3MEPECHUS p < Py JOIYCK Py
0ojiee UYBCTBUTENEH K TOYHOCTH HATSDKEHUS, Hexelu p;. [loaToMy B BbIpaxeHHe
(1.113) B3aMMOCBSI3U JIOITYCKOB BXOJIAT TOJIBKO Po;

’2p0 u n o CoSOlg; A u
e/ <4 T —= = =24 A , 1.113
m v 2’; EJ i ; ;2 P2 v P2 ( )

e & — I MauT ¢ TpeMsI U YeThIPhMSI OTTSDKKAMM B TDIAHe COOTBETCTREHHO papeH 0,159 m 0,25,

Ha puc.1.37 upuBeeH rpaduK 3aBUCUMOCTH £4/2p, / M = \V(H) JUIST 4-IpyCHOM Mad-

TBL [IPU Pa3HBIX 3HAYECHUIX P, U A. lIyHKTUpHas JuHUA HA rpadukax cOOTBETCTBYET
3HaueHUIO € =1/750 u 2py/m = 1. Kak cienyeT u3 rpadukos, 1pu gorryckax € =1/750 u
u=1/1500 oTkIIOHEHWE HATSOKCHUSI OTTSDKEK 3HAUYUTEIBHO UM JOJDKHO YUWUTHIBATHCS B
YHUKAJIBHBIX COOPYXKECHUSIX.

7 1

1

Np x=0,001 ep x=0,003 eNp x=0,005
2500 2500 2500
24(),1
2000 151 2000 2000
/ oy
L
Ve p, =01
1500 1500 1500
7 T oss p=0.1
7 0,2 T 015
1000 | 1000 1000 %
o N D R /74______ 74,47_-—?_—
/ [ —1
500 500 500
500 1000 1500 500 1000 1500~ 500 1000 1500~

Puc.1.37. 3aBUCHUMOCTH 3HAUCHUS €

p oTp



1.4. KOHCTPYKTUBHBIE PEITEHUS M METO/IBI PACYETA CUCTEM

1.4.1. Odmue monoxenna. CUCTEMBI IIPEACTABIAIOT COOOM COBOKYITHOCTDH HECYIIINX
KOHCTPYKITHI (OIOPHBIX COOPYKEHUI) U DIEMEHTOB TEXHOJIOTHIECKOTO O0OpY/IOBAHUS,
OOBETMHEHHBIX I CO3JAHUS AHTEHHBI . OIOPHOE COOPYKEHUE CIIYXUT JUIS Kperule-
HUST K HEMY OTpaXalollled ITOBepXHOCTH, BUOPATOPOB, TPAKTOB WX MUTAHWUI W BOCIIPH-
ATHSA HATPY30K OT 3TOTO TEXHOJIOTMIECKOTO O00OPYAOBAHUA.

®opMa OTpaxaroIieit MOBEPXHOCTH aHTEHHBI B OOJBINMHCTBE CIy4YacB OIIpeeIIseT
TeOMETPUIECKYI0 (HOPMY OIOPHOTO COOPYXKEHUA. DIEMEHTHI OTPAXAIONIEH MOBEPXHOCTHA
aHTECHHBI MOTYT OBITh PACITOIOKEHHBIMU:

e B OJHOM ILIOCKOCTH — BEPTUKAIbHOU WM HAKIOHHOM, ¢ OJHOU WM OOEHX CTOPOH

OIIOPHOTO COOPYXKECHUS,

e B HECKOJBKHX BEPTUKAIBHBIX ILUIOCKOCTIX ITOJ YIJIOM JPYT K JAPYTY B IUIaHE, IPUIEM

YIIIBI MEXIy HUMW MOTYT OBITh KaK OJIMHAKOBBIMU, TaK W PAa3HBIMU ;

e 110 IWIMHIPWUYCCKONU ITOBEPXHOCTH C BEPTHUKAIBHOM OOpasylolici IapaboMIecKol,

SIUIAITUIECKOU, KPYTOBOU WK PYroi GOpMEL B IUIAHE ¢ KPUBU3HOU OIHOTO 3HAKA;

e [0 IIOBEPXHOCTH B BUWJIC BBICCYKH M3 MApPabOIMIECKOrO IMWIWHIpA OJIWHAPHOU KpPH-

BU3HBI ¢ TOPU3OHTAIBHON 00pa3yIolieit;

e [0 ITOBEPXHOCTH B BUJIE BBICEUYKM M3 MTOBEPXHOCTH JIBOMHON KPUBU3HHI,
e B TOPU30OHTAIBHOU IIIIOCKOCTH.

IIpuBeneHHbIC BBINE (HOPMBI OTpPAXAIOIIEH TOBEPXHOCTU XapaKTEepU3YIOT e MOH-
TaXHOe cocTostHUe. [Ipr BO3NMEMCTBUM HATPY30K SJIEMEHTHI OTPAXAIOIIEH MOBEPXHOCTH
MOJyYaloT TlepeMelleHrus. | OpU3OHTAIBHBIC SJIEMEHTHI OTPaXarolel IMOBEPXHOCTH
WMEIOT TTPOTUOBI M B MOHTAXXHOM COCTOSTHUM.

Ha puc.1.38 mpuBeneHbl cxeMbl HauboJice pacIiipOCTPaHEHHBIX CUCTEM, IIPUMEHSIC-
MBIX B 3aBUCHMOCTH OT Ha3HAYCHUSI W BOJHOBOTO JIMAIIA30HA aHTeHHBI. Hecyine KoH-
CTPYKIIMH CHUCTEMBI BKIIOYAIOT OIOPHI M COCMUHSIONIAE WUX JIeMEHTHI. OTIOPBI MOTYT
OBITh BBHITTOTHEHBI B Buje OallleH, MadT WX KOMOMHUPOBAHHON MadTO-OaIIeHHON KOH-
crpykimu (prc.1.39). CoeuHSIIONINEe OMOPBI IIEMEHTBI MOTYT BBITIONHSTHCS B BUIC XKe-
CTKUX CTEPXXHEW WIM TMOKWUX CBA3ei M3 KaHATOB. B HEKOTOPBIX CIyvasix JIEMEHTHI OT-
paxarIeil MMOBEPXHOCTH HCITONB3YIOTCS B KAavecTBe TMOKWX CBSI3CH MEXIy OIIOPaMHU.
CXeMBI CUCTEM C TUIOCKUMHU OTPAXAIOIINME MOBEPXHOCTIMH IIpHUBeIeHBI Ha prc.1.40.

OTpaxarolie MMOBEPXHOCTH MOTYT OBITh 00pa30BaHBI TOPHU3OHTAIBHO PACITOJIOXEH-
HBIMHU THOKMMU 3JIeMCHTAMU (METAUIMYSCKUMUA KaHATaMH, CTajle-aTIOMUHUEBON WIK
OME/THEHHOU MTPOBOJIOKOIT), TOPU3OHTAIBHBIMIA M BEPTUKAJIBHBIMUA THOKUMU 3JICMEHTA-
MU, PACIIOJIOXEHHBIMA HA HEKOTOPOM PACCTOSIHUU JIPYT OT Jpyra, a Takke B BUJIE CETKH
¢ SYEHKOM, KaK IIPaBWIO, MOPSIKA HECKOJBKHUX JNECATKOB CAHTUMETPOB B 3aBUCUMOCTH
OT JUTWHBI BOJH, HA KOTOPBIX padoTaeT aHTeHHA. KOHCTPYKTUBHOE pEIlleHMEe KPEeTUICHUS
TOPU3OHTAJIBHBIX 3JICMEHTOB OTPAXKAIOIIEH MOBEPXHOCTH K KOHIIEBBIM K IIPOMEXYTOY-
HBIM OIlOpaM MpHBEICHBI Ha prc.1.41.

BubpaTtopsl 0OBIMHO YCTAaHABIMBAIOTCA IMEpe]l OTpaxarolleit moBepxHocThi0. Hanbo-
Jiee MMHUPOKOE PACTIPOCTPAHCHUE TOMYUMIN BUOPATOPHI JIBYX THUIIOB: THMOKWE, TIO/IBEIIIN-
BacMbIe Ha KaHATaxX M, XECTKHE, ITPUKPEIUISIeMbIe K KECTKUM KOHCOJISIM.

1.4.2. IIpumepnl KOHCTPYKTUBHBIX pelienmii. CucTeMa ¢ aHTEHHOM, paboTalolel B auara-
30HE CpEHUX BOJIH, ¢ TMOKMMHK BHOpaTopaMM IIpuBeAcHa Ha puc.1.42. OTpaxarolnas Mmo-
BEPXHOCTh PACIIONIOXEHA B JBYX BEPTUKAIBHBIX IUIOCKOCTIX C YIIOM MEXjay Humm 135°.
O1opHbIe KOHCTPYKITUHM COCTOSIT U3 TPEX aHKEPHBIX OITOp B BHje OallleH W ITPOMEXYTOUHBIX
OITOp, CBSI3AHHBIX C AHKEPHBIMI OTIOpaMU THOKUMY CBS3sIME. [IpoMeXyTOUHBIe OIOphI pabo-
TAIOT KaK OAIllHU B HAIIPABICHUH, IEPICHINKY/IIPHOM TUTOCKOCTH OTPaXAaroIIel TTOBEpPXHO-
CTH, U. KaK MAYThI B HAIIPABJICHUH, MAPAJUICIIBHOM IDIOCKOCTH pedheKTopa.

* AHTeHHa, B OOLIeM cJlydae, COCTOMT U3 M3TyJyaTesniel (BUOPATOPOB) 1 OTPAXKAIONIEH TTOBEPXHOCTH.
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Puc.1.38. CxeMbl OCHOBHBIX BUIOB aHTeHHBI U3 THOKUX

HUTeH
a — nunelirbie (T-o00pasubie), 6 — cuHpazHBIe TOPUIOH-
TaJgbHBIE; 8 — 30HTUYHBIE; ¢ — JorapupmMmieckue; d — ¢ Puc.1.39. CxemMsl omtop
paguabHO PACIIONIOKEHHBIMH TIPOBOIAMU; € — C Tapaj- a — OaltHg; 6 — MauTa;
JIETTHHO PACTIONOXEHHBIMHU TTPOBOJIAMU 8 — KOMOMHUPOBAHHAI OIIOpa

BB A Me]

”
N

7
<

B:

Puc.1.40. CxeMbl cHCTeM C IUIOCKMMH OTpaxka-
OIUMHU TTOBEPXHOCTAMHU C OTMIOPHBIMU COOPYKe-

HUAMH B BUIC. Puc.1.41. KpelwutleHne TOPpHU30OHTAIBHBIX 2JI€-
a — OamieH; 0 — Ma4T B HE3aMKHYTOH IUIOCKOM  MeHTOB OTpaxkalollell IIOBEPXHOCTH K KOHIIE-
cHCTeMe; 6 — MAauT B HE3aMKHYTOH IMIMHAPH- BBIM U TTPOMEXYTOUHBIM OIOPaM
YeCKOM CHCTEME; 2 — MauT B 3aMKHYTOM CHCTEME; a4 — K IPOMEXYTOUHEBIM OIOPaM;
0 — MauT ¥ KOMOMHHPOBAHHBIX OIIOP 6 — K KOHIIEBBIM OTIOpaM
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Puc.1.42. Cucrema ¢ OIIOPHBIM COOPY:KCHHEM B BHJIe CBI3aHHBIX JIPYT C APYTOM OIIOP
Ha puc.1.43 npusesieHa cxeMa OIIOPHBIX COOPYKCHUU aHTCHHBI UL 3arOpU30HTAIh-

Otpaxarolasi TTIOBepXHOCTH BBITIOIHEHA W3 OMMETALUTMICCKUX ITIPOBOIOB C IITATOM 10 BBI-
core 250 MM M pacIojioXeHa Iiepes, (P)POHTOM OIIOPHOIO COOpPYXeHMS. |MOKue BHUOpaTOphL
TTOIBEIITMBAIOTCS HA KaHATaX HA HEKOTOPOM PACCTOSIHWM TIepe]l OTPaKAOIIEel MTOBEPXHOCTHIO.

HON parOJOKaAIIMK ¢ OTpaKalIlMMK ITOBCPXHOCTAMMN B HAKJIOHHOM ITIOCKOCTH.
Jadg M3 HUX COCTOUT U3 BCPTUKAJIBHLBIX M T'OPU3OHTAJIBHBIX OMMETAILTAYECKIX IIPOBOJIOB

¢ maroMm okoiao 300 MM, pacCIIOJIOKCHHBIX B JIBYX ITapaJUIC/IBHBIX ILTOCKOCTAX € paCCTOA-

HHUEM MEXy HUMM Takxe 0Koyo 300 mMM.
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OIIopHOE COOPYXEHUE BBIIOIHEHO M3 OTICIbHBIX OJOKOB JUIMHONW B HECKOJIBKO JIe-
CSITKOB METPOB Kaxplit. CTOUKK B BUJIC ITWIMHAPUIECKON O0OMOUKM (D0Jice BBICOKHE
mrameTpoM 2000 MM, MEHBINIHE TI0 BbICOTe auaMerpoM 1600 MMm), 3amemaHHble B dyHIA-
MEHT TIOJT YIJIOM 83° K TOPU30HTAIBHOM ITOBEPXHOCTH, COSIMHEHBI TPYOUATHIMU 2JIEMCH-
TaMu guamerpoM 720 MM. Ha 3THMX s1eMeHTax pacHoJI0XEHBI padOuyMe ILTOMIaAKK, Ha
KOTOPBIX YCTAaHABIUBAIOTCS KOHCTPYKITAK U KPETUIeHsT BUOpaTopoB. TpakThl IMUTAHUS
BHUOPATOPOB U JIECTHUIIBI-CTPEMSIHKY JIJIsI TIOTbeMa Ha COOPYKEHHUE PACITOIOXEHBI BHYT-
DU CTOEK.

Ha puc.1.44 mpuBesicH (hparMeHT CUCTEMbI ¢ aHTCHHOMN aHAIOTMYHOTO HAa3HAUYCHUS,
HO ¢ TOPU3OHTAJIHHO PACIIOJIOKCHHBIMU DIEMEHTAMH OTpaxkaroleil mosepxaoctu. Cuc-
TeMa COCTOMT U3 OIop B BUJE OallieH, Iepesl (POHTOM KOTOPBIX pasMeIleHa OTpakaro-
masi MOBEPXHOCTh M3 TOPU3OHTAJIBHBIX OMMETAUIMIecKUX IMpoBozioB. llepen orpaxaro-
IICH MOBEPXHOCTHIO ITOKA3aHbI XECTKUEC BMOPATOPBI M TPaKThl WX nuTaHug. Ha puc.1.45
MIpUBEcHA CUCTEMA C AaHTEHHOU (B 3aBUCUMOCTH OT Pa3MEpPOB M3IyYaloOIei MMOBEPXHO-
CTU MOXET OBITh CPEIHEBOJIHOBAS, [UTMHHOBOJIHOBASI M CBEPX/UTMHHOBOJHOBASI) U3 THO-
KHX DJIEMEHTOB, UTPAIOIIINX POJIb M3IydaTesieil, ¢ MAYTOBBIMH OITOPAMU.

Puc.1.44. @®parmeHT cuc- Puc.1.45. Cucrema ¢ aHTeHHOH M3 THOKMX 2JIEMEHTOB, MUTPAIOLINX
TeMbl C OIIOPHBIM COOpY- pOITh M3Ty4daTeseil ¢ MAaYTOBBIMH OTIOpaMM
XeHWeM B BUJlE OTHEITHbHBIX

OalllEHHBIX OIIOP

B manHOM cilyyae aHTEHHOE MOJIOTHO IPEJCTABISCT M3 ceOS Pa3BETBICHHYIO BAHTO-
BYIO CUCTEMY B IUIaHE B BUJC IIPABWIIBHOIO MSTUYIOJIbHUKA. AHTCHHOE ITOJIOTHO COCTOUT
U3 TPEYIOJIBHBIX CEKTOPOB, MOMABEIIECHHBIX B IICHTPE U IO YrjlaM MHOTOYTOJIBHWKA K
MayTaMm. BEICOTBI MauT BapbUpyloTcs oT 150 1o 385 M IIpH pacCTOSHUK MEXIY HUMH IO
2000 M.

Kaxprii ceKTop aHTeHHOrO ITOJOTHA BBIITOIHICTCS W3 paldalibHBIX IIPOBOJIOB, pac-
XOIMIIUXCST OT BEPIIUHBI TPEYTOJbHUKA, ITPUKPEIUIEHHOTO K IIEHTPAJIbHOW Maure, U
OPUCOCIUHSICMBIX K HECYIIEMY JICCPHOMY KaHaTy, 3aKpellIIeMoMY K IepupepUAHBIM
mayTtaM. OT MauyT aHTEHHOE ITOJIOTHO W3OJHPYETCS IPH ITOMOIIKU H30JIITOpoB. Kperuie-

53



HHUE MOJIOTHA K TTepuepUMHBIM MadYTaM MOXET OBITh KaK KECTKUM, TaK U C ITOMOIIIBIO

CHCTEMBI ITOCTOSTHHOTO TSDKCHUS 34 CUET ITPOTUBOBECOB WM C MCIIOIB30BAHUEM aBTOMA-

THYECKOU CUCTEMBI IIPE/IEIBHOIO TSDKEHUS, YIPABISIONICH BKIIOUCHHUEM JIeOSIOK TOTh-

eMa-cITycka.

1.4.3. OcobGeHHOCTH pacdeTa cHcTeM. PacueT cucTeM B HacToOsIIIee BpeMsl, KaK IIpaBH-
JI0, TIPOU3BOJIUTCS C HCIIoNb30BaHreM IIOBM. IIpu sTOM IS pacueTa OIMOPHBIX KOHCT-
DYKITHI KaK ¢ KECTKUMH, TaK U ¢ THOKUMHU CBSI3SIMU, a TaKKe YacTeil aHTEeHH W3 TMOKUX
SIIEMEHTOB TIPUMEHSIIOTCS COOTBETCTBYIOIIME ITIPOTPAMMEL.

IIpu pacdeTe OMOPHBIX COOPYXKCHUIN C OJMHOYHBIMHK OIOPAMH AHTEHH C IUIOCKOM
OTpaXaroIel MTOBEPXHOCTHIO HAUXYAIIUMU 3aTPYKCHUSIMU SIBIISTIOTCS:

e JUTS IIPOMEXYTOYHBIX OIIOp — JIEHCTBME BeTpa WIKX OOJICJCHEHUS M BeTpa MpH Ha-
MIpaBJICHUM HOPMAIBHO OTPAXAOIIEH ITOBEPXHOCTH aHTCHHEI,

e JUTS KOHIIEBBIX M aHKEPHBIX OIOp — OOJEJeHEHNE W BeTep IO/ HEKOTOPBIM YIJIOM K
oTpaxaronieit moBepxHocTu. Hambosee oltacHOe HAIIpaBJICHHE CIEAYeT YCTAHOBUTH,
MIPOBEJIT PacyeThl IPU PAa3IUYHBIX HAIIPABICHUSIX BeTpa. B MmepBoM IpUOIDKeHUN
MOXHO MPHUHSTH JCHCTBHE BeTpa MEPIICHIUKYJSIPHBIM JIMATOHAIN ITOIIEPEIHOTO Cce-
YEHUST KaXJIOW OIOPHI.

Ecau cuctema oOpasyeTcss U3 Omop, pabOTAIONIUX B JIBYX B3aMMHO IEPICHIUKYIISP-
HBIX HAIIPABICHUSX, KaK CUCTEMBI ¢ OJHOCTOPOHHUMH CBI3SIMH, IIPUHITAIT CYIIEPITO3H-
UK HEIIPUMEHUM, U HEOOXOIMMO COCTABJISITh BBIPAXKCHUS, YCTAHABIMBAIOIINE U3MEHE-
HUE YCWIWH IPU OJHOBPEMEHHOM JCHCTBUM B OOOMX HAIIPABICHUSIX.

Tubkue HUTH (BepTUKAJIBbHBIC W TOPU3OHTAIBHBIC) W CUCTEMbl M3 TUOKUX HUTCH,
MIPEJICTARJISIIONINE COOO pa3BETBICHHBIC BAHTOBBIE CUCTEMBI B IUIAHE, PACCUHUTHIBAIOTCS
¢ ucrnoib3oBanueM IIBBM 1o mnporpammam, paszpadoranHbiM B ITHW MW poekTcTans-
KOHCTPYKITHSI.

AHTEHHOE TIOJIOTHO W3 THOKWX HUTEH C TOUYKK 3PEHUS] CTPOUTEIBHOM MEXaHWKH,
MIpeJICTABISIET cOOOM HEMMHEHHYI0 BAHTOBYIO CUCTEMY, COCTOSIIYIO M3 YYaCTKOB HUTEH,
paboTaroIX Kak CTPYHBI WIKM KakK IleTHble JUHWU. [Ipr pacdere TaKux CUCTEM pac-
CMAaTPUBAIOT CJIEIYIONINE TUIIBI PACYCTHBIX 3a71a4:

e OIIpejie/ICHHUE TEOMETPHUUCCKUX PA3MEPOB JIEMEHTOB, TIPH KOTOPBIX YIOBICTBOPSIOTCS
TEXHOJIOTMYECKHE TpeOOBAHUS 110 TIpoTMOaM >IEeMEHTOB cucTeMbl. Ha maHHOI
cramu  (HaKTUIeCKH pelnaeTcs 3ajada  CO3JaHMs KOHCTPYKTHUBHOTO — peIeHUS
CHUCTEMBI ¢ 3aJIAHHBIMU 3aIlacaMi IIPOYHOCTH B €€ DJIeMEHTAaX;

e IIpUBSI3KA CUCTEMBI K MECTHOCTH, TIPU STOM 3aJIal0TCSI KOHKPETHBIE OTMETKU TOUYEK
KPEIUICHUSI CUCTEMBI K OTIOpaM;

e pacueT IOJbeMa-CIIycKa CUCTEMBI (IIpH pa3paboTKe TOpHU30HTAIBHBIX aHTEHHBIX I10-
JIOTEH);

e pacdeT Ha pacueTHOE BETPOBOE BO3ICHCTRUE;

e pacyeT Ha rojIoJIe/IHbIEe OTIOXEHMSI, BETPOBOE BOZJICHCTBIE W TeMITEpaTyPHBIH TTeperial.
Pacder mocieqHUX JBYX THIIOB 3a/la4 IIPOM3BOAMTCS Ha pa3IUYHbIC HAIIPABJICHUS

Berpa. [lomydyeHHBIC B TOYKAX KPEIUICHUS CUCTEMBI PEAKIIMH ITPUKIAIBIBAIOTCS C COOT-

BETCTBYIOIIIMM COUYCTAHMEM BHEITHWUX HArPy30K K OIOPHBIM COOPYXEHUSIM WK

OTJIEJIBHBIM OITOpaM IIpKU WX pacdeTe. B ciiydae HEOOXOMMMOCTH pacueT ¢ IIpUBEICHHOM

BBIIIE TTOCICIOBATEIFHOCTHIO IIOBTOPSETCS ¢ YISTOM IIPOTUOOB MauT.

1.5. ITEPEBABUPYEMBIE AHTEHHBIE YCTPOUCTBA

KOHCprKTI/IBHI)IG PCIICHUA aHTCHHBIX YCTpOP'ICTB pacCcMaTpruBacMOro THIIA TOJCKHEBL
00eCIIeYrMBaTh BO3MOXHOCTh MX HCpG6a3HpOBaHI/IH, a TakKKe IICpeBoOJa M3 TPaHCIIOPTHOTO
IIOJIOKCHMA B pa60qee 148 O6paTHO Ha MecTe auciaokanmu. Hawnboiee OINPOKOC
IIPUMCHCHUE B KAYCCTBC OIIOP HCpG6a3I/Ipy€MI)IX AHTCHHBIX YCTpOP'ICTB HaxoadT MAaydThbl.
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IIepebazupyeMble aHTeHHBIC YCTPOMCTBA ¢ OIIOpaMU B BUAC MaduT OOBITHO ITOApa3/ic-
JSTIOT HA TepeBO3HBIC M MOOWIBHBIC. Takoe paszfelleHHre OIpelcsaeTcs, B OCHOBHOM,
TpeOOBAHUSIMH KO BPEMEHW WX Pa3BePTHIBAHUS (CBEPTHIBAHUS) M PabOTHI B DKCIUIyaTa-
IMMOHHOM peXUMe Ha OJHOM MeCTe, a TaKKe CIIocoOoM TpaHcIopTupoBanusd. IlepeBos-
HBIC OIOPBHI MOTYT IIEPEBO3UTHCS TIOOBIM BHUIOM TPAHCIIOPTA, OTBSUAIOITUM TpecOOBaHM-
M 110 rabapuTaM W TPY30IIOTBLEMHOCTH, IIPH 3TOM HMCTOUYHHUKM IIMTAHUS MEXaHW3MOB
pa3BepTBIBAHUS HE CBI3aHBI ¢ TPAHCIIOPTHBIM CPeCTBOM. MOOWIBHBIC OHOPHI MEPEBO-
34TCS Ha CICITHAIBHO JOpabOTAHHOM TPAHCIIOPTHOM CpeficTBe (HOCUTENE), a MCTOYHH-
KOM MIUTAHWSI MEXaHU3MOB MX Pa3BepPTHIBAHMS CIIVKUT JIBUATATEIb HOCUTEIA.

OnauM 13 HanboIee CYIEeCTBEHHBIX OTININHA Irepeda3upyeMbIX MauT OT CTAIlMOHAp-
HBIX IIPW pa3BepTLIBAHMK WX Ha HEIIOATOTOBICHHBIX ILIOIAJIKAX SIBISICTCSI KOHCTPYK-
TUBHOE pPEIeHNe OIOPHBIX 3aKpeIUICHUU CTBOJIA MAadYThl M OTTSDKCK, B 3HAUYMTCIHHOMN
CTeTICHI BIUAIONIMX HA BpeMs pa3BepThIBaHMA MadT. 1Ipw pasBepThIBAHUM MaYT Ha 3a-
paree IOATOTOBICHHBIX IDIOIMAIKAX KOHCTPYKIMI (GYHIAMEHTOB He MMeeT IIPUHITUIIN-
aIbHEBIX OTIMYWIL OT GYHIAMEHTOB CTAITMOHAPHBEIX MauT. [Ipu pasBepThIBAHMM MadyT Ha
HEIIOITOTOBICHHEIX IUIOIMAAKax Hamboee IMUPOKoe IIpUMeHeHe B Ka9ecTBe 3aKperUic-
HUM OTTSDKEK K TPYHTY HaxolsT 3aBepThIBacMbIe aHKEpHBIE ycTpoiicTBa (puc.1.46). 3a-
BEPTHIBAHME B IPYHT IIPOM3BOAWTCS BPYIHYIO WIK CIICITMATBHBIM YCTPOMCTBOM, MOHTH-
pyeMbIM Ha aBToMoOwite (puc.1.47).

KoncrpykmBHOE pellleHre MadT IIEPeBO3HBIX AHTCHHBIX YCTPOMCTB, B IIPUHIIHIIC,
HE3HAUYUTEIFHO OTIMYACTCS OT CTAIMOHAPHBIX, ITOCKOIBKY JOMUHUPYIOIUM (PakTopoM,
BIMSIONINM HA UX KOHCTPYKTHUBHOE pellleHre, KaK W I CTAIIMOHAPHBIX MAauT, SBIISCTCS
BeTpoBOe Bo3elicTBre. OMHAKO IIPU BEIOOPE KOHCTPYKIIMH MOOWIBHBIX MAYTOBEIX OIIOp
OIIPEIeIIIIONINMIT MOTYT OKa3aThCs OCOOCHHOCTH IIPHUHATOTO CIoco0a pa3BepTHIBAHMS
(CBepTHIBAHUS), 4 TaKKe TPEOOBAHUS 110 TAOAPUTHOCTH TIPU TPAHCTIOPTUPOBAHUHA.

Ilepesosnvle anmenHo-maumogole ycmpolicmeda BKIIOYAIOT MaUThI Pa3IMIHON KOHCTPYK-
muu BeicoToi oT 20-30 mo 130-150 M. PacyeT — B kKommdecTBe 8—10 4eI0BEK OCYIIECTBIISIET
pa3BepThIBAHNE WUIM CBEPTHI-
BaHMe MAuTOBOK  OIIOPEL,
HUCIIONB3YsI HMEIoIeecss B
KOMILTeKTe  obopynoBaHue,
3a BpeMs oT 4-8 50 24 ya-
coB. Pa3BepThIBaHMe MAyTEHI,
KaKk TIpaBUIO, IIPOM3BOINTCS
IpY TIOMOIY CIICITHAILHOTO
HOTLCMHMKA. IIyTeM ITOCIe-
JIOBATEeILHOTO  BBIIBYDKCHIST
W COSIUHCHUSI MEXAYy coOOit
CeKITNI CTBOJIA C YIepKaHM-
€M UX B IIPOMEXKYTOUHBIX
MOMTOXCHUIX Ha KyjlauyKax
CTOITOPHOTO MeXaou3Ma
TOILEMHNKA. Y CTOMUYMBOCTD
MauTEl BO BpeMs MOHTaXa
oOecreyrBaeTes  OTTSCKKaMU
u3 CTAIBHBIX KaHaToB,
CTpaBIMBAcMBIX ¢ OapabaHOB
JTeOesIOK, YCTaHABIMBACMEIX
Ha aHKepHBIX YCTPOMCTBAX.
Ilpz sTOM B KaHaTax IIOA-
JTepKMBaeTCS 3aJJlaHHOe YCH-
Je.

Puc.1.46. CxeMa aHKepHOTO YCTpOICTBa

55



Puc.1.47. ManiuHa aj1d 3aBepThIBAaHUS BUHTOBBIX aHKEPHBIX CBak
a — yCTaHOBKA aHKepHOH cBau; § — cBad YJIOXeHa B HaMPaBIIAIONIEe YCTPOHCTBO; ¢ — HAIIPaBIAIONIee
YCTPOWCTBO CO cBael B paboyeM TIOJIOXEHUH; 2 — CBasg 3aBEepHYTA; 0 — HAIIpaBIdiolee YCTPOHCTBO B
TPAHCTIOPTHPYEMOM TIOJIOXKEHUHT

Jlerkue mepeBO3HBIC MAUTHI UL Pa3MEIEHUS TEXHOIOTMYECKOTO OOOPYIOBAHUS HE-
OOJIBITION HABETPEHHOM ILIONIAMM U Beca (HAIIPUMED, /IS aBTOMATHMICCKUX METCOCTAaH-
1) BBICOTON TMpUMepHO 0 30 M MOTYT BBITOJIHSTHCS CO CTBOJIOM W3 OTHEJIBHBIX CEK-
it u3 Tpyo (puc.1.48). CekInr CTBOJIA COEAUMHSIOTCS MEXIYy CODOM IpH ITOMOIIYN BTY-
JIOK, BOCIIPHMHUMAIOIIHUX W3OOI MOMEHT. B KavyecTBe MaTepuaia TpyO MOTYT IIpU-
MCEHSTBhCS KaK CTajlb, TaK W AJIIOMHUHHUEBBIEC CIUIABBI. MauThl 3TOW KOHCTPYKIIUM, KakK
MIPaBHJIO, MOHTHUPYIOTCSI B COOPAaHHOM BHUJIE IIPU ITOMOIIH «ITa/IAI0TICH CTPEThI».

[[Iupokoe TIpMMEHEHWE B HAIIEH CTpaHEe HAIIA IIEePEeBO3HBIC OITOPHI BBICOTOU IO
52 M (TIpoMexyTOYHO (uKkcupyembie BbIcOTOM 23,6 u 38,0 M) I TEXHOJIOTHYECKOTO
06OpyIOBaHUs ¢ HABeTpeHHOM ILIoIaapio 1o 20 M2 U BecoM [0 2-X TOHH (puc.1.49).
CTBOJI Takoit OIOPEI KBaJApaTHOIrO ceucHUs ¢ 6azoi 400 MM coOMpaeTcd U3 MPOCTPAHCT-
BEHHBIX peIlleTIaThIX CeKITMI BEICOTOM 2465 MM ¢ 2IeMEeHTAMU 13 YITIOBOTro Ipodmid. B
BEPXHEM CEYCHUHM KaXJION CEKITUK K ITosicaM (BEPTUKAIBHBIM 2JIeMEHTaM) IIPUKPETUICHBI
BTYJIKM, B KOTOpBIC IIPA Pa3BEPTHIBAHWM MAUTHI BXOJST MAJIBITBI, TPUKPEIUICHHBIE K
MosicaM B HIDKHEM CEUEHUU Kaxkoi ceKimu. [Tanbitbl GUKCUPYIOTCS BO BTYJIKAX CITCITH-
ampHBIMU BUHTaMU (puc.1.50).

B mocneaee Bpems paspaboTaHa KOHCTPYKIIUS CEKIIMUM TPEYTOJBHOTO CEYCHUS JUTS
nepedazrpyeMbIX MadT BeIcoTOM 10 130 - 150 M. Cekisg codupacTcsl U3 IUIOCKHUX (pepM
Ha MecTe pasBeprbiBaHUs (puc.1.51). Il1ockue depMbl U Jpyrue >IeMEeHThl KOHCTPYK-
UM MAadTHI TP TIEPEeBO3KE YITAKOBBIBAIOTCS B KOHTEHHEp. B 3aBUCHMMOCTH OT BBICOTHI
MauThl, HABETPECHHON IUIOIMIA/IA, Beca TEXHOJOTHMYECKOTO OOOPYIOBAHUSI M BETPOBOTO
palioHa MecCTa JAUCIOKAIIAM, MadTa MOXET BBINOJIHATECSI ¢ 0asoil 1300 MM u 1500 M.
CedeHUs 3JICMEHTOB KOHCTPYKITMI MAYThI OIPEJIEIIIOTCS PACUETOM.
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Puc.1.48. Mauta BbIcOTO# 22 MeTpa AJI aBTOMAaTHYECKMX METeOCTaHIIMI

1 - CTBOJ M3 AIOPAIIOMUHMEBBIX TpyO 110X5 MM M ONOPHBIN IMapHUp; 2 -
TIprcoenMHeHe OTTIXKeK K CTBOIY; 3 - KpeluleHue TPOBOJIOYHON aHTeHHEI;

4- AHKEPHOEC KPCIUICHUEC OTTAKCK

Puc.1.49. TlepeBo3nasa
Maydra BBICOTOM 52 MeTpa
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Puc.1.50. CoenyHeHMe CEKIMA MadThl MEXTy COOOH
a - OOIMIl BUJ MaUThI, § - y3e] COCIMHEHUT
CeKIIUM MauThl
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CoemHene CeKIUit
MEXIy COOOI OCYIIeCTB-
JSIeTcd  TpUA  TTOMOIITA
BTYJIOK ¥ TAJBIEB C
¢dukcameit ux OBICTPO-
CBEMHBIMA DIIEMEHTAMMU,
%) A QHAJIOTUYHOE  COEINHE-
Bapuanm 1 HUe IIpUMeHdeTcsS IIpu
74'/' CcOOpPKE IIPOCTPAHCTBEH-
HOHM CEKIIMU U3 IUIOCKUX
depm  (puc.1.51, Bapu-
aut 1). Ilpu npumene-
HUAU MAaYThl OIMMUCAHHOMI
KOHCTPYKITAWA B KA4eCTBE
CTAIlMOHAPHON  OIIOPBL
KOHCTPYKITAST ~ COEINHE-
HUSA CEKIIMA MEXIY CO-
0OOIf, a TakKXke COCIUHE-
4 HMS IUIOCKAX CEKITHIL
py cOOPKE MPOCTPAHCT-
BECHHOM CEKIIMU IIpe/l-
craBleHa Ha puc.1.51
(BapuanT 2). Pa3sBeprbI-
BaHWE MAaUThl IIPOW3BO-
JATCA  TIPU  TTOMOIIHA
nmorbeMHIKa  (puc.1.52),
PaCIIOIOKEHHOTO  CHa-
PYXU CTBOJIA MaYThL
] Z“;ﬁpﬁ%‘ée"p’m Mobuasroie anmen-
(noscy) HO-Maumogsie ycmpoii-
cmea - B COCTaB H3THUX
YCTPOWCTB B 3aBACHMO-
CTH OT Ha3HAYCHUA TEX-
HOJIOTHYECKOr0 0O0PYIOBAHUSI MOTYT BXOAUTHh MadThl BhICOTOU 40, 50 1 100 M. ITo pe3yib-
TaTaM padoT, IPOBEJACHHBIX KaK B HAIllEl CTpaHe, TaK U 3a PyOeXkOM, OITUMAJbHBIM KOH-
CTPYKTWUBHBIM DPEIIEHUEM CTBOJIA MAYTOBOM OIOPHI UL DTOTO TUIIA YCTPOUCTB IIpU3HAHA
TEJECKOITMIECKAsT KOHCTPYKIIWS, B HAWOOJBIEH CTEIIEHN OTBEYAIOINIasi TPEOOBAHWAM OBI-
CTPOTHI Pa3BePTHIBAHWS OIOPHI B padodee MONOKEHNE U CIIOCO0aM TPAHCIIOPTUPOBAHMS.
CTBOJI TaKOU MaYTOBOW OMOPBI COCTOUT W3 MPOCTPAHCTBEHHBIX CEKITAIN B COOPAHHOM
TOJIOKEHUN TEJIECKOIMMIECKHA BXOMMIMNUX OJHA B JIPYTYI0 ¢ MUHUMAIbHBIM 3a30poM. B
BEPXHEN W HIDKHEN YacTsIX KaXIOU CEKIIMU PACIIONOXEHBI POJIWKHU, HAIlPaBICHHBIE CO-
OTBETCTBEHHO BHYTPb W HapyXy ceKimu. [Ipr pa3BepThIBaHWM CTBOJA OIOPHI POJMKA
KaKJIOW CEKITMU IEePEABUTAIOTCS MO ITOICaM CMEXHBIX CeKIUil. B mpoekTHOM Mmomoxe-
HUAW CEKIIMU YACPKUWBAIOTCI KYJIAYKOBBIM CTOITOPHBIM MEXaHW3MOM. Pa3BepThiBaHUe
CEKIIAI TPOU3BOMUTCS ITOOUECPENHO, HAYWHASI C BEPXHEU CEKIIMW, TAIPOIICITHBIM ITOb-
€MHUKOM, PACIIOJIOXECHHBIM BHYTPHA CTBOJIA MAaduThl. YCTOMYMBOCTH CTBOJIA MadyThl BO
BpeMsd MOHTaXa OOeCIeUYMBAETCS OTTSKKAMM, CTPABIMBAEMBIMUA ¢ OapabaHOB JIEOEIIOK,
YCTAHOBJICHHBIX HA AHKEPHBIE YCTPOMUCTRA.
B TpaHCIOPTHOM MOJIOKEHWM CTBOJ MAaduTHl pa3MelleH Ha TPAHCIIOPTHOM CPEJICTBRE-
Hocurelte. [lepeBo/l B BepTUKATBHOE IOJOXEHUE CTBOJA MA4YThl HA MECTE JWCIOKAITAN
OCYITECTBIMETCS TIPYA TOMOIIU THIPOITVIIMHIPOB.
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Puc.1.51. Cexuust MauThl, coOupaeMasd U3 IUIOCKUX pepM
a — oOIInil BUA CeKIUM; § — y3ell COeIMHEHUS IUIOCKUX hepM
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Puc.1.52. ITogbeMHUK AJIs1 pa3BepThIBAHUA MauThl BEICOTOH oT 130 mo 150 MeTpoB

B marmmeit crpane B 60-x romax
ObLIa co37aHa MOOWIIBHAS Tele-
CKOTIMYecKasi MadTa  BBICOTOM
40 M, Ha KOTOpPOM MOITHA OBITH
pPa3MeIeHsbl JIBe MapaboImIecKux
aHTEHHBI  JUAMETPOM 60 cm
(puc.1.53). CTBOJI MauThI COCTOSUT
W3 TISITHA TTPOCTPAHCTBCHHBIX CEK-
MU TPEYroJILHOTO CEYCHUS C
3JIeMEHTaMM U3 Tpyd. B skcinmya-
TAIIMOHHOM pEXHME Mayra He
OTCOEIMHSIACH  OT  HOCHTEJS
(aBToMOOWITH 3uJI-157), KOTOPBI
JUIST TIepe/Iadyl Harpy30K OT CTBOJIA
Ha TPYHT CHaOXEH YeThIPbMS
ayTpuUrepamu.

B xoumne 70-x n magane 80-x
rojioB ObDIa coO3jJaHa MauTa
BeIcOTOL 50 M IS pasmelne-
HUSA aHTEeHHBI «KBampars.
CTBOJI MAYTHI COCTOSUT M3 CEMU
MIPOCTPAHCTBEHHBIX CEKITUA
TpeyroibHOTO ceueHus. l[losica
CeKITMA (BEepTHKAJBHBIC DJIe-
MEHTBI) OBLIM BBITIOJTHEHBI W3
IUIOCKOOBAJIBHEIX TpyO, oOpa-
IMEeHHBIX OOJBIIEH OChIO OBaya
K IEHTPY ceKIuu. Takasg KOH-
CTPYKITHSI oOeclieuuBaia JIyd-
mmee TPUIETAHUE POJUKOB K

Puc.1.53. Teneckonumyeckass MauTa BeIcOTOH 40 MeTpoOB
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Puc.1.55. Teneckonmyeckass MauTa
B TPAHCIIOPTHOM IIOJIOXXEHIK

Puc.1.56. YcranoBKa CTBOJIa TEJIECKOIMMYECKOI
MayuThl BBICOTOH 52 MeTpa Ha U30JIATOP

mosicaM TIpU Pa3sBEPTHIBAHUU U
VCKII0Yala <«PBICKAHBE» CEKITMIA
npu 1oabeme. CTBOJI MayThl yC-
TaHABJIMBAJICST HEIOCPEICTBEHHO
Ha rpyHT (puc.1.54), ero KOHCT-
PYKIIUS TIO3BOJISIIAa, B cliydae
HEOOXOIMUMOCTH,  [TPOU3IBOIUTH
OTCOCAVHEHNE OT  HOCHUTEIS.
IlepeBon B BEpTHUKAIBHOE IOJIO-
XEHUE OCYIIECTBISUICS [PH TO-
MOIIKA JBYX TUIAPOIWIMHIPOB. B
TPaHCIHIOPTHOM TOJIOXECHUH
(puc.1.55) obecrieynBaICh BCE
TpeOOBaHUS IO raO0APUTHOCTH.

B Hacrtosiiiiee BpeMsT [TPOBO-
IITCS paboTHl IO MOICPHU3AIINI
MauThl 9TOM KOHCTpYKIMU. Jlo-
TMOJIHUTEIBHO [TpeycCMaTpHUBaCTCsT
BO3MOXHOCTh YCTAHOBKH MAauThl
Ha OITOPHBIA H3O0JATOP U yCTa-
HOBKa HW30JISITOPOB B OTTSDKKHU JUTS
pasMereHnsT Ha MauTe aHTeHHBI
30HTUYHOTO TUMa (puc.1.56).

K konme 80-x romoB ObLIa
co3ylaga Maura BeIcoTOlr 40 M
JUIS.  pa3MeleHusT  [TOJIHOIOBO-
POTHOM aHTECHHBI C HABETPEHHOM
wromanpio 710 20 M2 1 BecoMm Jio
2-x T. IIlpMHIIMIIHAIBHO IIO CBO-
eif KOHCTPYKIIMM CTBOJIa 9Ta
MayTa HE3HAYUTEIbHO OTJINYa-
Jack OT [PEABIIYIICH, OJIHAKO
oHa ©OBUIA CMOHTHpOBaHa Ha
crieragpHON 1UIaTdopme, ycta-
HOBJICHHO¥l Ha Iaccu IpHlieria
Ttuita MA3-P950 u cHabGxkeHa
ayTpurepamMu JUIs Tepejiladyd Ha-
TPY3KHM OT CTBOJa MauyThl Ha
TPYHT.

B HacTtosiiiee BpeMsi 3aKOHYE-
Ha pa3paboTKa MauThl BBICOTOM
100 M st pasMenieHUs aHTCHHEBI
3oHTHYHOrO  THIa  (puc.1.57).
CTBOJI Ma4YThl COCTOUT M3 JIEBSITH

[IPOCTPAHCTBEHHBIX CEKITHII TPEYroJIbHOTO ceuYeHUs. B ocTalhbHOM KOHCTPYKITUS 3TOM
MadThl UICHTAYHA MOICPHU3UPOBAHHOMY BapHaHTy MadThl BbIicoToi 50 M. Tpaucroptu-
poBaHIie MauThl OCYIICCTRIsSICTCs TaradyoM Triia KpA3 6443 1 mopgKaTHOM TeIeXKOM MO-

Jermr 9383 mma Ha nonytpuirenie MA3-9389.

M3 3apybexXHBIX 0OpaslioB MOXHO OTMETHTL paspaborku ¢pupMbl 3aiabirurrep Al
O1ol GUPMOU BBITYCKAIOTCA MOOMIIBHBIE MA4YTHl BBICOTOI OT 22 5o 40 M, HA KOTOPBIX
MOXET pa3Mellarhcsi 00OpyJIoBaHKE JIo 2-X aHTeHH auamerpoMm 1600 mMm. IlpoctpaHcT-
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BCHHLBIC CCKIIMW 2THUX MAYT BBIIIOJHCHDBI M3 KPYTJIBIX pr6 1 UMCIOT KBaApaTHOC CCUYCHUC.
B pa60qu ITIOJOXKECHHNHN IIPCAYCMOTPCHO PasMCIICHME MadT Ha HOCHUTCIC W Ha paMme,
OTZICISIEMON OT HOCUTEIIS.

100,00
)
N
%
0,000
1

AN N AN Sy AN

Puc.1.57. Teneckonudeckass MauTa BeicoToi 100 MeTpoB

1.6. 3EPKATIBHBIE AHTEHHBI

1.6.1. Cocras 3epkaibHoil aHTeHHbI (3A). B obiem ciaydae 3A coctout (puc.1.58) us
3epkasbHOM cuctemel (3C) 1, dopMupyioleit oIlpefeleHHBIM 00pa3oM  paJioiyd,
(paiocUTHAT) W OIIOPHO-TIOBOPOTHOTO ycTpoiictBa (OIIY) 2, obecrieumBaroIiero 3a-
JAHHYIO TIPOCTPAHCTBEHHO-BPEMEHHYIO OPHUEHTAIIUIO 3TOTO pasmoinyda. OCHOBHAS OIS
notepb 3P deKTUBHOCTA padoThl 3A mnpuxoaurcd Ha peduekrop 3C, KOTOPBIA B TOXE
BpeMsl IOMUHUPYET 10 CIOKHOCTHA peIlieHus, rabaputaM 1 Macce. [lostomy pedaexrop
paccMmaTpuBaeTCcsl Kak IepBUYHAS (OCHOBHAs]) KOHCTPYKTMBHAS ITOJACUCTEMA, B CBOIO
ouepellb, IOAPA3IEISIoNIasicd Ha JBe TPYIIIBl KOHCTpYKIuA (puc.1.59): 3epkamo I u
kapkac 2. B xadecTBe BTOPUYHOHN (JIOTIOJIHUTEIBHOMN) TTOJACUCTEMBI BBICTYIIAET COBOKYII-
HOCTh (PYHKITMOHANBHBIX Tpyrm koHcTpykiuit (DPI'K), obpasymormx pagroMexaHrye-
CKUt TpakT 3A: HanpuMmep, KoHTppediekTop 3 ¢ omopoil 4 [uis IOAJIEepXaHUs €ro B 30-
He doKyca U o0IIyJIaTellb 5 ¢ KOHCTPYKIIEH eTo ITOABECKH 6.

OIIY morytr MMeTh KpaliHe pa3HOOOpasHOe IIOCTPOCHME. XapaKTePHBIM IS HUX SB-
sisetcs Hammaue Takux ocHoBHBIX OI'K kak Hecylre KOHCTPYKITUH, OTIOPBI U TIPUBOIBI
BpaIleHUs.
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Puc.1.58. CocTaB 3epKaIbHOTO Puc.1.59. CocraB 3epKaTbHOW CHCTEMBI:
PamTMOTEIeCKOIIA: 1 — 3epkana peduiekTopa; 2 — Kapkac pediekropa; 3 — KOHTp-
1 — 3epkanbHag cucTeMa; 2 — omop-  pedutekTop; 4 — onopa KoHTppeduiekTopa; 5 — o0nyJaTesb; 6 —
HO-TIOBOpOTHOE ycTpoiicTo (OITY) OTopHasg KOHCTPYKITNS 00JyJarenns (cTperia)

3C u OIIY B COBOKYHHOCTH OOpa3ylOT KOHCTPYKTHBHO-MEXaHUYECCKYIO CUCTEMY
(KMC) 3A, xotopasg U SBISeTCS IIPEIMETOM PACCMOTPEHUS ITPOCKTHUPOBIIIMKOB-
crpoutesieit. Kpome Toro, B coctaB 3A BXOAAT: aHTeHHO-buaepHas cucrema (ADC) u
aBroMaruryeckas cuctema HaseneHus (ACH).

1.6.2. IIpo6aema npenusuoHHocTU. [IpobiieMa, BOZHUKAOIIAS TIPH CO3MAHNK 3A, CBSI3aHa
¢ HEOOXOIMMOCTBHIO HAYATRHOM peal3allii U ITOCICYIOIIETO COXPAHSHMS TeOMETPIICCKOMN
hbopMBI COOPYKEHUS ¢ OTKJIOHEHWSIMY, He IIPEBBINIAOIUMUA 1/16 JUTMHBI BOJHBI, T.€. BEW-
YMH, M3MEPSIEMBIX JIONISIMU MWLIUMeTpa. [IpeBblIlcHAe MCKAKEHUSIMI (POPMBI DIEMEHTOB
3A yKa3aHHOTO Ipe/ea IIPUBOIUT K PE3KOMY CHIDKCHUIO 3(h(PEKTUBHOCTH PabOTHI aHTCHHBL
B crpouTepbHOM aciiekTe MMpobiieMa 3aKIII0YaeTCsl B CO3MaHNN METAUIOKOHCTPYKITHI, obec-
TIEYMBAIOTIINX COXPAHEHME TeOMETPUIECKOM (hOPMBI U B3AaUMOIIOIOXEHUS 2JIeMEHTOB 3A TIpH
BpAITIEHUH OTHOCUTEJIFHO TOPU30HTA, MIPH JCHCTBAM TTEPEeMEHHOTO BeTpa, MPH TeMIlepaTyp-
HOM JlecTabWIM3alldd M T.II. ¢ TOYHOCTBIO 1/ 10°- 1/ 107 or ocHOBHOIO pasMepa (mmameTpa
pediektopa). [TocKOIbKY NMAHHBIA TIpefiel Ha HECKOIBKO IOPSIKOB XKeCcTde TpeOOBAHMUIA,
PEITACHBAEMBIX CTPOUTEIEHBIMI HopMaTuBaMu (1/10%), orpaHmyeHus 1edopMaTHBHOCTH
CTAHOBSITCST OITPEJISIISIONTIM YCIIOBHUEM TTPOCKTUPOBAHNS METAUIOKOHCTPYKITHIL 3A.

B acmekTte ¢dopmooOpazoBaHMSL BTy IPoOOIEMYy CIeIyeT IMOHMMAaTh Kak IIpodiiemMy
MPEITU3NOHHOCTH, CYIITHOCTh KOTOPOM CBOAMTCS K HEOOXOAMMOCTH TAKOTO MPUOIIEKe-
HUS KOHCTPYKTUBHOM (hOpMBI K YCIOBUSM SKCIUTyaTalIMK, IIPU KOTOPOM IEPBOCTETICH-
HOE W OoTIpe/lessoliee 3HaueHe B (hopMOoOpa30BaHNK UTPaloT jieopMaITHOHHBIE Orpa-
HUYCHUS, Ha JIBA — YETBIpE IIOpSIKa Oojice XECTKHE, YeM PEeriaMeHTHUPYEMBIE CTPOM-
TeIbHBIMU HOpMaTUBaMU. KOMIIOHEHTHI TTpOOIEMBI TIPEITU3UOHHOCTH:

- JOMHHHUPYIOIICE RIMSIHAC KOHCTPYKTUBHBIX (pakTOpoB Ha 3(hDeKTUBHOCTh PAOOTHL 3A;

- HEOOXOIMMOCTh 00eCIICUCHUST KpalfHe BBICOKOM TOYHOCTH M3TOTOBJICHWUS MU MOHTA-
3Ka MeTaLIOKOHCTPYKIIMI, B TIpenenax 1/10° oT nuaMeTpa pedaeKTopa, YTO PaBHO3HAYHO
PACIIPOCTPAHCHUIO MAITMHOCTPOUTEIBHBIX JOIYCKOB Ha WHXXCHEPHBIC COOPYXCHUS, Tra-
OapuThl KOTOphIX gocTuraroT 100 M u Goiree;

- TIOABMXHOCTH 3A, OCOOCHHO BpalllcHUE €€ OTHOCHUTEIBHO TOPHU30HTA, KOTOpOe
MIPUBOJUT K U3MEHUYMBOCTH HAIIPSDKEHHO-/Ie(hOPMUPOBAHHOTO COCTOSTHUAS KOHCTPYKITHIMA,
BBI3BAHHOI'O JICHCTBUEM TPaBUTAITMOHHBIX CIIT;

- OoJIbIIIas, YeM y TPATUITMOHHBIX CTPOUTEIBHBIX KOHCTPYKITHM, 3aBUCUMOCTH (B ac-
MmeKTe CHIDKeHUS 3(PheKTUBHOCTA PadOThl 3A) KOHCTPYKTUBHON (POPMBI OT BHEITHUX
BO3JICHCTBUM U, B IIEPBYIO O4Yepellb, OT BeTpa U TEMIIEPaTyphl;

- HEOOXOIMMOCTh yUeTa CTOXAaCTUYECKOIO XapakTepa MCXOIHBIX YCJIOBUM, a UMEHHO:
(haKTHUIECKOTO paccessHUs] TEOMETPHICCKUX I1apaMEeTPOB COOPYXKEHUS U (DU3MISCKUX
XapaKTepUCTUK MaTepuaia, a Takke, B OIpe/le]ICHHO Mepe, CIyIaifHOro XxapakTepa BeT-
POBOI HATPY3KHM W TEMIICPATYPHOI /TeCTabMIN3aIlIH.
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1.6.3. KoHCTpYKTHBHBIE HAPYLIEHHS HOPMAJIBHON SKCIUIyaTANMH 3€PKAJIBHBIX AHTEHH U
NPUYMHBI, WX BBI3bIBAKOIIME. 3A OTHOCITCSI K aHTEHHAM OITHYECKOrO THIIA, Ipeodpa-
3yIomuM  cepudeckuii (IMWIUHAPUYECKU) (HPOHT BOJHBI, WUIIYIAEMBIH ITEPBUYHBIM
WCTOYHUKOM (00JrydareiaeM) B IUIOCKUI. B pesyibraTe mosrydaeTcsl mapaLieIbHbIN ITyY0K
JIydeit (paJmoiryd), pacxXOSIUcs BCIeACTBHE AUMPAKITMKU ¢ 0Opa3zoBaHUEM TJIABHOTO
JIeTIeCTKa JuarpaMMbl HAIIPARTIEHHOCTH U psijia OOKOBBIX.

JlaHHBIN Mpollecc, MHBAPUAHTHBIN K peXuMaM IIpHeMa U [epejavyu, U SBISIeTCS JUIS
3A OCHOBHBIM TEXHOJOIMYECKHM IIPOIIECCOM, 3(PpPeKTUBHOCTH KOTOPOIrO JODKHA 00ec-
MeYnBaThCS paboOTON METAUTOKOHCTPYKITHIH. B COOTBETCTBUM ¢ 3THUM O]l HOPMAJIBHOM
9KcIUTyaTarueit 3A 1opasyMeBacTcsl HEIIPEBBIIICHNE TapIAaIbHBIM (TOJIBKO OT KOHCT-
DPYKTUBHBIX (haKTOPOB) CHIXeHUEM 3(h(HEKTUBHOCTH IIPEJICIIBHOTO YPOBHS TIOTEPh IIPH
3aJIAHHOM 00eCTIeYeHHOCTH PAabOThl AaHTEHHBI 1I0 BPEMCHH.

K OCHOBHBIM KOHCTPYKTHUBHBIM HApYIICHUSIM HOPMAIBHOU 3KCIUIyaTalliu 3A, 00y-
CIABIIMBAIONIUM HACTYIUICHUE (HYHKIIMOHAIBHOTO OTKa3a, OTHOCITCS: a) WCKAXKCHUS
TeoOMeTpUYECcKO (hOPMBI W B3aMMOIIONOXCHUS PaboYnx siaeMeHTOoB 3A; 0) YITIOBbIE
CMETICHUST PAIMOIYYa; B) UCKAXEHUS IIOJIST B 30HE PAJIMOIIyYa BCIEJCTBUE TIEpeceUeHIUS
9TOM 30HBI METAJUIOKOHCTPYKITUSIMH.

PyKOBOJICTBYSICH COOOPAKCHUSIMU O HEKOPPEIMPYEMOCTH BIUSHUS Ha 3(PherTuB-
HOCTH paboThl 3A KOHCTPYKTUBHBIX HAPYIIECHUN TEPBON M TPEThEHl TPYIII, MapIihaib-

HBIHA  (TOIeBOI) KORDOUITIEHT I(hPeKTUBHOCTH My ", XapaKTepHU3YIOIIUN CHIDKCHIE

2(hHEeKTUBHOCTA BCICACTBAC BIWSHUS KOHCTPYKTHBHEIX (DAKTOPOB, TIPEACTABISICTCT B
Bujle IIpousBefieHud, ME* [ my Mg, Tle M, XapakTepusyeT cHIDKeHUe 3¢hdeKTUBHOCTA

B pe3yJibraTte UCKaXEeHUA reOMeTPUU aHTEHHBI, My — TO XK€, HO M3-3a HalW4usd KOHCT-
DPYKITHIT B 30HE pagrloIyia.

K umcny yauTeIBaeMBIX IIpH pacueTe KOHCTPYKIMM 3A SBRICHWI, HAarpy30K W BO3ICH-
CTBUIA, IIPHUBOMAIINX KaK K ITOSIBICHUIO W Pa3BUTUIO HapYIIEHW HOPMAaJIbHON 5KCILTya-
Talli, TaK U K IIOJTHOW HEIPUTOJHOCTA K IKCIUIyaTalluH, OTHOCSTCS: a) HadalbHbBIC
reoMeTpudeckue 1 (pU3UIECKUE HECOBEPICHCTBA KOHCTPYKIIHIL; 6) NecTabWIN3UpyIoIee
BpallleHWe BCETO COOPYXEHUS WKW €ro OTJEIBHBIX YacTeil; B) JeHCTBHUE MEPEeMEHHOIO
BETpa; I') TeMIlepaTypHble KIMMATUYECKHUE BOZJCUCTBUS; /1) OTIOKECHUS OCAIKOB (CHET,
TOJIOJNET, JIOXK/Ih) HA OTPAXKAOIINX ITOBEPXHOCTIX 3JIEMEHTOB 3A; €) pacIloloXeHNe KOH-
CTPYKIIHIL B 30HE pajroIyda.

HauampHable HecoBepIlleHCTBA MMCIOT, KaK IIPaBWIO, CIyJIaiHBIN XapakTep. Cirydaii-
HBEIMHA SIBIISTIOTCST W DKCIUIYyaTAITMOHHEIC MCKEOKCHWUS TeOMETPHM, BO3HUKAIOIINE B pe-
3yIbTaTe JEUCTBHA IIEPeMEHHOIO BeTpa, OCAIKOB, TeMIlepaTypsl W T.I. Ilo cymiecTBy
e TepMAHUPOBAHHEIMI SBJISIOTCS JIIIE BeCOBEIC Je(pOopMaITii.

HauampHable TeoMeTpruecKre MCKAKECHNST OOYCIOBICHEL IIOTPEITHOCTIMU M3TOTOBIC-
HUS 1 MOHTaxa. I mX HOpMUPOBAaHMWI U OICHKM IIpeiUIOoKeHa CIIeIraIbHasd CHCTeMa
JTOITycKoB [12], cBs3aHHAas ¢ CHCTeMaMH JOMYCKOB B CTPOUTEIHLCTBE M MAITMHOCTPOC-
Hur. OTKIOHCHHWSI KOOpPAWHAT Y3JI0B KOHCTPYKIIMIT 3A OT HOMUHAIBHEBIX 3HAYCHMUIA,
BO3HUKAIONINE KaK Pe3yAbTAT THX ITOTPEIMTHOCTEH, MOJDKHEBI OIPEACIIATECI ¢ IIOMOIIBIO
CTICITUATIBHEIX BEPOSITHOCTHBRIX PacYeTOB TOYHOCTH KOHCTPYKIIMI, KaK IIOKazaHO Jaliee
(11.1.6.7).

HavaipHble HCKaXXeHWS HE TOJIBKO caMM IO cede CHIKAT 3(h¢deKTUBHOCTh PadOThI
3A, HO ¥ M3MCHSIOT PACUYCTHYIO KapTUHY JehOpPMAITMOHHBIX (IKCIUIYaTAITMOHHBIX) WC-
KaXeHUH, TOIYICHHYIO Ha OCHOBE HOMUHAIBHEIX 3HAYCHI KOOPIHAT Y3IIOB.

IloMrMO OTKIOHEHHIT KOOPAMHAT Y3I0B, K TEOMETPUMUCCKMM HECOBEPIICHCTBAM,
BIMSIOIINM Ha pacuyeTHOe HAIIPSKCHHO-Ie(POpMUPOBAHHOE COCTOSHNE KOHCTPYKITHIA,
OTHOCSITCS: (PaKTUISCKII pa3dpoc IUIomaaeil IMolepevYHbIX CeIeHMIT IIpoKaTa, IIoTHon 1
IKCIEHTPUCUTETEL.
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BeposTHOCTHBIE XapaKTEPUCTUKM PACCESTHUS TUIOIIAA CEUYCHUN Sy, MOTYT TIPUHU-
MaThCcsl PABHBIMHU CICAYIONIMM 3HAUYCHUSM: IS (DACOHHOTO IIpOKaTa MaKCUMAaTbHbIE
orknonenusa 0,04, cperlHekBamparmieckoe 3HaveHue o, = 0,0133S,,,; LT TPyd
MakCUMaJbHble OTKIOHeHud +0,10.5),,,, cpenHekBaapaTuueckoe 3HadeHue o; = 0,0333.,,,,,.
TTorubu crepxHeit kapkacoB 3A ciie/lyeT IpUHUMATh paBHBIMHU 1/750 IIUHBI CTEPXKHS, a
sKcIeHTpUCHUTETHL — cornacHo CHull I1-23-81* ¢ okpyrimeHHeM 0 5 MM.

K ¢usnuecknum HecOBEpITEHCTBAM, TAKKE MCEHSIONUM PACUYCTHYIO KapTHUHY HaIpsi-
KEHHO-/Ie(hOPMHUPOBAHHOTO COCTOSTHUST KOHCTPYKITUM, OTHOCSTCS HECOBEPIICHCTBA Ma-
Tepuald, a MMEHHO: pasdpoc MO/ HOPMAIbHOU YIPYrocTu Egyg.,, pasdopoc mpemena
YIPYTOCTH (R)) e, U TEMIIEPATYPHOTO KODDODUITHEHTA TUHEHHOTO PACTITUPEHUSA & gy

IIpu pacueTax MOXHO ITOJB30BATHCS CIICIYIOIIMMU BEPOSTHOCTHBIMU XapaKTePUCTH-
KaM# pas0poca: g MOy YIIPYTOCTA MaKCUMallbHble oTkioHeHuda 0,10 E,,,, cpern-
HeKBasipaThieckoe 3HaueHue Gp= 0,033 FE,,,; U1 TIpeiesia YIPYTOCTH MaKCUMAalbHbIE
oriorenust 10,10 Ry o5, cpemiekBagpaTrdeckoe suadenne og = 0,0333 Ry s, u, HaKO-
Hell, Ut KoadhdUITeHTa TeMIIepaTypHOTO PACIIUPEHUS MaKCUMAJIbHBIC OTKIOHECHUS
£100y0 , CpEIHEKBAIPATUIECKOE 3HAYCHEE Of = 0,0330 g0 -

CyIIHOCTh JIeCTaOWIN3UPYIO-
4% LIEr0 BIMSHUS BpAlleHUT 3aKIIIO-
3, yaeTcs IIpeXje BCero B M3MEHEHUU
~ 2 OpPHEHTAIIUA METaJUIOKOHCTPYKITHE
\ opd HakiioHax 3A K TOpPHU3OHTY
OTHOCHUTENIBHO TOJIST TPABUTAITAOH-
7, Jjk HBIX CWJI, ITOCTOSHHO OPUCHTHUPO-
Xt 0, ','( o) " BAHHOTO TI0 OTHOIICHWIO K 3eMIIE.
’ KpoMme Toro, mectabriIMsrpyrolice
( ch)j,;c?n j e —— % BJIMSTHUE MIPU BPAIIEHWW OKa3blBa-
T W WHEPIIMOHHBIE  CHUIIBI

77 (bopmyna (1.118)).
, IIpocTpaHCTBEHHOE TIOJIOXKCHUE
p 3A (puc.1.60) ompeensieTcs: MOJIO-
4 / KeHreM ee okarpHOM ocu (DO).
IIpu a3UMYTaIBHO-YTIIOMECTHO
*2 r'4 MOHTHpOBKe 3A momnoxenue OO B
1 HETIOABIMKHOM CcUCTeMe KOOPIAMHAT

Pric.1.60. 1lpuuATOE pasioXeHHe NAPUMHATBHON MAaCCH  olIpejleIIeTcd YLIOM O 5 HaKIOHA
B jK y3ie pednaekropa

®O K ropu3oHTy (YIJIOM MecTa) W
YIJIIOM B IOBOpOTa IO a3uMyTy. B aToM ciywae maprmanbHadg macca QF B jk-oM ysie

3A Bcerja MOXeT OBITh IIPEJICTABICHA JABYMSI KOMITOHECHTAMM:
— CUMMETPUYHON

(0%)" =-04 sinay, (1.114)

- KOCOCHMMCTPH‘IHOIZ
Kem
(Q;,i) = —Q% -cosop, (1.115)

M
CuMMeTpIIHAT (Q]“,‘é) JIeHCTBYeT Bcerma Iapamre sHo ocu MO, KOCOCUMMETPII-

Kem
Has (Qf,? ) - pacIoJioXeHa B IUIOCKOCTH, IapalIeNbHON IUTOCKOCTH pPACKphIBa ped-

JiekTopa (mepreHaukyasspaoit @O).

64



B acrrexTe mecTabMIN3aAITIN TeOMETPAIECKOM HOPMBI JOJDKHO OBITh YUTEHO IOCTUPO-
BOYHOE COCTOSIHME, IIPY KOTOPOM Ha MOHTaxe obecredmBacTcs HavaabHas dhopMma. OHO
XapaKTepU3yeTCsI OTCYTCTBUEM BECOBBIX MCKAXKECHUI W COOTBETCTBYET YIIIOBOMY ITOJIOXKE-
HUIO PeIeKTOpa Oy =0y , IIPU KOTOPOM OCYIIECTBISACTCS IOCTUPOBKA €ro 3epKaja.

PeanbHbIe BeCOBBIE MCKAXKEHWSI BO3HUKAIOT JIMIIH B MOMEHT YIJIOBOTO OTKIIOHEHUS ped-
JIEKTOpa OT IOCTUPOBOYHOIO YIId g B Ty WIK JPYIYIO CTOPOHY. YCIOBHBIC CUIIBL, JIEC-

TaOMIIM3NUPYIONIe HAYATBHYI0 (GopMy, OTIIPEIeIITIOTC T0 (hopMyITam:

- CUMMETPUYHBIC
ce o ce 3 3
(ij)yc :—ij-(sm(xF—sm(xFO), (1.116)
— KOCOCUMMETPUIHBIC
ce em ce
(ij)yc :—ij'(COS(XF—COS(X};b), (1.117)

DTH BO3MYIIAOIIAE CWIBI B 3aBUCUMOCTH OT OTHOINICHWUS MEXIYy YIIAMH O
(TeKyIMM) U 07 (IOCTUPOBOYHBIM) MOTYT KaK COBIAJATH [0 HALPABICHUIO ¢ UCTHHHBI-
ce
MU cuiamu Q% , Tak U ObITh HAIIPABICHBI B [IPOTUBOLIOIOXHYIO CTOPOHY.

HecTabunsmpyioliee BINIHNAC WHEPITMOHHBIX CAI MOXET OBITH OIlEHEHO IIYyTeM CO-
TIOCTARICHNS WX ¢ BeCOBOM HArpy3Koil. IIpMeHWTeTbHO K IMapIaIbHON Macce B jk-M

y3iIe Q]c]? X COOTHOHICHHUC MMCCT BUI:

1

o0k ==, (1.118)
1004
[JI€ djy, — PACCTOSHUE OT TOUYKM jK JO OCK BPALEHU; O — YIJIOBOE YCKOPEHHUE.
IlockoiIbKY B OOJIBIIIMHCTBE CIIy-
yaeB 3A SKCILIyaTUPYIOTCS Ha OT-
KPBITOM BO3JlyXe 03 YKPBITAU, BET- Kf
poBasi Harpyska IIpeJCTaBISIET CO- 0,521
OOlf BTOPOIl IO 3HAYCHMIO IIOCIHE
BpalllcHUS (PakTop, AcCTAOWIN3U-
PYIOIIMIL  HaIpsSXKeHHO-AePOpMU- 0411
POBAaHHOE COCTOSIHUE KOHCTPYKITHAHN
3A (puc.1.61). 0,31
OCOBEHHOCTH BETPOBOIT HATpPy3KK
OOYCJIORIICHBI CIECIIM(PUKON B3aMMO- 0,23
JIeCTBHUS BeTpa M KOHCTPYKIMI 3A B 015
YacTh KaK CTaTMYECKOM, TakK W JAWHA- 012162532 0
MUYECKOUN €€ KOMIIOHEHT.
B 1remom BeTpoBas Harpy3ka mMe- 0,15
eT ClyJaiiHblit xapakrtep. OIHAKO 0,12
BBUJIY CTaOWIIBHOCTW a’3poJMHaMUAYIe- 0,08
CKWX CBOUCTB KOHKPETHBIX KOHCT- 0,06 S~
PYKIIMIT MOXHO paccMaTpHhBarTh pac- 0.04 ‘ I
peiellcHAe CTaTUIECKOU KOMITOHEH- 0 064 100 128 200 26 Dy u
Thl BETPOBOTO [TABICHUA II0 3TICMCH- Puc.1.61. 3aBUCHMOCTH COOTHOIIEHHS paBHOAEICT-

TaM 3A Kak KBa3UCUCTEMATMYECKOE,  BYOIIMX CHJI  BETPOBOH M BECOBOM  Harpysok
3aBUCAIICE OT a’pOAMHAMUICCKUX (K g =Q5%. / Qgg) Ha pedIeKTop OT ero IuaMeTpa TIpru

CBOUCTB 3A, a TaKKe OT B3AMMHOU  gamenmoii momBecke W cKopocTH BeTpa 15 M/c Ha
opueHntariu 3A (YOIl oy ¥ Pp u VPOBHE YIJIOMECTHOH ocu
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HAITpaBIIeHUs BeTpoBoro moroka (yroa BP). CiayyalHBIME OCTaOTCS B TAKOH MOCTAHOBKE
JIVTITG MAcIITab ¥ MOMEHT TIOSIRITCHUS BETPOBOI HATPY3KH.

AdpOoIMHAMIIECKIe CBOUCTBA 3A XapaKTepU3yIOTCS IBYMS TpYIIIaMU TIapaMeTpoOB.
IlepBast TPyIIIa COMEPKUT IIecTh KOIDDUITMEHTOB CYMMAapHEBIX CHT ¢; I MOMEHTOB
XapaKkTepU3YIOIINX BETPOBOE BO3MEHCTBIE MHTETPAIBHO, OTHOCUTEIHHO OCelf BHIOpaH-

HOU crCcTeMBbl KoopauHaT. Ko BTOpoOIi TpyIIle OTHOCATCS KO3(DGOUITMEHTH ﬁﬁN , Xapak-

TEPU3YIOTIINE paclpe/ie]ICHUEe BETPOBOIO JIABICHUS 110 TIOBEPXHOCTH 3epkajia pediekTopa
H JIPYTHX SJICMEHTOB 3A.

CyMMapHBIC CHIIbL QIB 1 MOMCHTDBI mlB OIIPCACIIATCA Ha OCHOBC 2KCIICPUMMEHTAIIb-

HBIX JAHHBIX 10 GOpMYyIaM:
1 2 1 2
QiB:anD’%-(VB) N miB:aan-(VB) Smy (1.119)

a TapIcHUe qﬁN B TOUKe 3epKaia pediekTopa — Mo dhopmyie

aby = (7] ah (1.120)
16

e V2 - cKopoCTh BeTpa, COOTBETCTBYIONIAs PACCMATPABACMOI PACYETHON CATYALINN; D,

- nmrameTp pediiekTopa.

B Tex ciryuasx, korza coszmaBaemMast 3A MMeeT OPUTHHAIBHYI0 (POpPMY, €e aspor-
HaMWYECKHE TapaMeTphl TOJIKHBI YCTAHABIMBATBHCS IIYTEM OTJEJIBHBIX HCCIICIOBA-
HU B a’poluHaMuuecKoit TpyOe. Ecinm ke reomerpuueckas ¢popMa U KOMIIOHOBKA
3A He CWIBHO OTIMYAIOTCS OT M3BECTHBIX PEIECHUM, TO C JOCTATOYHOU CTEICHBIO
TOYHOCTH B3HAYCHUS a’pOJMHAMUYECKUX [1apaMeTpOB MOTYT OBITH TIPUHSITHL IIO
OIlyOJIMKOBAaHHBIM SKCIECPUMEHTAIBHBIM HJaHHBIM. Hampumep, B [12] HOpuBeIcHBI
Takye JaHHBbIe 19 3A HOBoOro mokoileHus tumna PT®, momoGHBIe pes3yabTaThl UMe-
I0TCSL TaKXe U B JIPYIMX UCTOYHUKaAX. [IpuueM, eciii OTHOIIEHUE OTCTOSIHUS €; Bep-
IMUHBI 3epkaia pediekTopa BaIois @O oT yriroMecTHON OCH K ITuaMeTpy pediieKTo-

pa el/Dp1 Yy IIPOCKTUPYEMOI 3A OTIIMYACTCS OT €ro XK€ 3HAUYCHUS eO/Dpo , HO UME€B-

IIero MeCTO y IIpoAyBaeMoif MoAelu (IIPOTOTHUIIA), TO B IMPUHSITHIC BEJIMIMHBI ITapa-
METPOB HEOOXOIUMO BRECTH ITOIIPABKU:

_ . _ €9 € | _ €9 €
My =mg; m, =m, +cy > "D f My =My +C, > D |
by 41 by J41
TIE My, My, My, Cy, €, — 3HAYEHWA KOI(MPUIIMEHTOB B ITOABIDKHON CHUCTEME KOODAMHAT,

CBSI3aHHOI ¢ pediekTopoM, ¥ KoTopoii ock OZ copmamaer ¢ MO, ocey OY Bcerma mapai-
JIeTbHA OCH YIJIOMECTHOIO BpallleHUs, a HaYaJlo KOOPIMHAT COBMEIICHO C BEPITUHO
3epKasia pediekTopa.

JdrHaMudecKoe BO3JICHCTBIE BeTpa IPOSBISIETCS KakK JCHCTBUEC HEypaBHOBEIIEHHBIX
TYpOYJICHTHBIX BUXPEH, CO3JAIOIINX KPYTIIIAE MOMEHTHI OTHOCUTEIBHO OCeil BpaIeHUs
3A. Buxpu ¢ mepromoM BO3AEUCTBUS OOJIBIIMM MEeproAa COOCTBEHHBIX KOJIcOaHWIt Bpa-
maeMoit qactu 3A, 0Ka3bIBAIOT KBAZUCTATHYESCKOE BO3ACHCTBUE ¢ MAJBIM KO3 hUITHeH-
TOM JMHAMWYHOCTM, & BUXPU, HAXOJSIIHECS B pe3oHaHce ¢ 3A, MPUBOIAT K YIJIOBBIM
KOJIeOaHUSIM paIIoIyda.

OrpeniesieHre JTUHAMHUYCCKHUX BETPOBBIX MOMEHTOB OTHOCHUTEIIBHO YITIOMECTHOU M
a3UMYTAJIBHON oceil 3A B TIPENIOIOXECHUM, YTO pedIeKTOp HAIIpaRIeH Ha TOPU3OHT,
HaIlpaBJIieHUEe BeTpa MEPICHAUKYIISIPHO IUIOCKOCTH ero packpbiBa (Baoss PO), a He-
YpaBHOBEIIEHHOE JTUHAMUYECKOE BO3JIEHCTBIE (BUXPh) MPWIOXKEHO Ha Kpaw pediekTo-
pa (puc.1.62), ipoBoguTc 110 hopMyIam
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4y Z=‘/r2_y2

—_
=
~

g eXp[ (r-z)

y
Y
ex [—20n(r_ )]
o -eXp v Y Puc.1.62. Mongenp pguHa-

X / MHYECKOTO BETPOBOTO BO3-

JeHCTBUA Ha pedIeKTop
o

.
8n 20n
(mP)* = 2goj J exp[—V—B(r—z)]-CXP[—VTJ’]'ZdZdy; (1.121)
0

-

20
(m2)" = 2gj exp[——(r z)] exp[—-—Z(r—y)]-ydydz, (1.122)
0_[2 .2 v
e n — 4vactora BoszjedhcTBuit (n = 0,05-10 I'mr); vE - CpEIIHId CKOPOCTb BETPa;

g = pchBAv - Harpyska Ha BeprruHe peduiektopa (puc.1.62), p — MaccoBas IUIOT-

HoCTh Bosayxa (p = 0,125 kr/c?M>), A, — aMIUIUTY/a ITYJILCAIIAM CKOPOCTH BETpa Ha JaH-
HOW yacroTe:

1/2
A, (n) = [Sv(n)zcm(fﬂ)2 %} , (1.123)

TIe K, - Ko3(hOUIINEeHT TOPMOXEHUA 3€MHOU MOBEPXHOCTU: Ha Bole K,,=0,01-0,02, Ha
OTKPBITON MecTHOCTH K, = 0,003-0,005, B Iecax, B OPUTOPOJHONK MECTHOCTHA
m=0,03-0,05 (eciit TOYHO MECTHOCTb He W3BECTHA, PEKOMEHJyeTCs MPUHUMATH
m = 0,01); An — MUpUHA MOJOCHI TYPOYJICHTHOCTH; Sy(#) — OPIMHATHI CIICKTpa IIyJIbca-
nuit JlaBeHIopra.
KomryecTBeHHOE OIpesiesieHIe CTAHIApTOB KPYTSIIAX MOMEHTORB

20 12
m = [2 mg] (1.124)
1

PEKOMEHJIyeTCS ITIPOBOJIATE C IIOMOIIBIO TpadukoB, peamusyionx dopmymsr (1.121) u
(1.122), a TakKe JaHHBIX TI0 CPEIHEH CKOPOCTA BETpa, IpHBeleHHbIX B [12, § 1.2 u § 6.5].

[logxon, WCIIONB30BaHHBIN TIPU aHATWU3E€ BETPOBOU HATrpPy3KHW, IMO3BOJISIET YCTAHOBUTH
OIIPENIEIEHHYI0 KBAa3UCUCTEMATAYECKYIO 3aKOHOMEPHOCTh B paclipellcICHUNA TeMIlepaTy-
PBL II0 KOHCTPYKIIMKA 3A, 3aBHUCSINYI0, B OCHOBHOM, OT KOHCTPYKTHUBHOI (hopMmbl 3A 1
B3anMHOU opueHTaly 3A u ConHia. CiaydaliHbIMKA OYIyT TOJBKO BEIMUMHA CpEIHE
TeMIlepaTypbl, MacIlTad TeMIIEPATYPHOTO TPaJIMeHTa U MOMEHT IMOSRICHUS TeMIlepaTy-
pel. Bce 3TO MO3BONSIET pa3lieUTh TeMIIepaTypHOE BO3JEHCTBHE Ha JBa BUJA: PaBHO-
MepHoe, IIPU KOTOPOM CPE/IHSISI TeMIIEpaTypa BO BCEX DIEMEHTaX OfMHaKoBa U pasHa Tg,
— CpellHel TeMIlepaType BO3/yxa; U HEPAaBHOMEPHOE, KOTJIa UMEET MECTO TPaeHT TEM-
neparypbl AT MeXJIy 2JIeMEHTaM1, HOCSAIIUK CIIyYaliHbINA XapakTep.
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Kak mmokazami HaTypHbBIe UCCIEIOBAHUS, TP XOPOIIIeH JIAKOKPACOTHOMN 3aIlliuTe Tpa-
JueHT He mpeBblmaeT 5°C mo kapkacy peduekropa u 8°C 10 3¢pKaJbHOU CHUCTEME B
1esioM. JJIs pacdyeTHBIX OIIEHOK TEeMIICPATYPHBIX MCKAKECHWNA IIPU TIPaTUCHTE MOXHO
BOCTIONIB30BATECS JIAHHBIMA HATYPHBIX HCCIEIOBaHU 64-MeTpoBoro M 70-METPOBOTO
pajaroTeIecKoIoB [12].

1.6.4. OcHoBHbIe NoN0XKeHUS GopMooOpa30BaHUS KOHCTPYKIMI 3€PKAJIBHBIX aHTEHH KAK
MPenU3UOHHBIX coopyxeHuil. OMHO3HAYHAS TIPUOPUTCTHOCTh YCJIOBUH /1ehOpMaTUBHOCTH
MIPY TTOMCKEe KOHCTPYKTHUBHBIX hopM 3A OIIpejeia TIaBHOE HAIpaBICHUE STOTO MyTH
KaK CHHTE3WpoBaHMUe (hOPMOCTAOWIM3UPOBAHHBIX CUCTEM C 3aJaHHBIM 3aKOHOM Jieop-
mupoBanus. Ilpu sToM dopmMocTabmIm3ais o0ecIieYnBacTCs B JUHAMHUKE IIpoliecca
9KCIUTYaTAIlMOHHBIX M3MEHEHUN HaIPSDKeHHO-/Ie(OPMUPOBAHHOIO COCTOSTHUS KOHCT-
DYKITHIA, a 3a7a9i CUHTE3MPOBAHUS (DOPMYIUPYIOTCS KaK 3a/1a9M ONMTUMU3AITIUN TIPEITH-
3MOHHBIX KOHCTPYKIIHMA 3A 110 PyHKITMOHAIBHOU 2 (HheKTUBHOCTH.

IIpenenpHOE yCIoOBHE MTepexofia METALIOKOHCTPYKITUIM B KATCTOPHIO MIPEITU3MOHHBIX,
TOJIyIUBIIIee Ha3BaHUE <«IIOPOTa IPEITA3UOHHOCTI», BBIPAKACTCS CIEAYIONIUM HEpPaBEH-
CTBOM:

_ _ — -1
[XA - D;l-zi(Ni-li)] < E-K(R” v, D, -m-16) , (1.125)

An rIe Dp :Dp /k — OTHOCHUTCJIBHBIA JTHaMeTp

75 AN pPAcKphIBa, A — MUHUMAJIbHAS JITMHA padoueit
N I BOJIHBI;, Ya — TEOPETHYECKAS XapaKTepUCTUKA
7}5_131‘} \\ nporuda; m U Kk — KO3(PPUIIMEHTHI YCIIOBUIA
\ paboThl 1 OE30IIACHOCTH IO MaTteprailry; R* —
\ 1 HOPMATHUBHOE COIIPOTHUBIICHIE MaTepuaia Hu
75- 16° \ v, - KO3MPUIMEHT, XapaKTepU3yIIui
s \ CHIDKEHUE CYMMAapHBIX HAIPSDKEHUN B CITy-
\ yae JeHUCTBUS TOJBKO HOPMATHUBHBIX HArpy-
7,5 10° \ 30K 0e3 yueTa Ko OUIIUCHTOB IIEPETPY3KH.
N\ I'papmaeckag wmHTEpIIpeTaiisd HOPMYIIBL
» 27N\ (1.125) npejcraBneHa Ha puc.1.63.
7510 \ B kauecTBe KpUTepud BBIOOpA HaIIpaBIe-
Husg (popMoobpa3zoBaHUs (CUCTEMBl KOHCT-
DYKTMBHBIX  peIlleHW), aJeKBaTHBIX IO
10 100 10 10 10 D_p YpOBHIO 3¢ (HEKTABHOCTH, UCTONB3YETCA
MaKCUMAJIBHBIHT ~OTHOCUTEJIBHBIN  JHaMeTp

Puc.1.63. TIpadpumdeckas WHTepIIpETAILNI — .
obmacreil mpenusnoHHHX (1) 1 Tpagumuon- ~— PACKpbIBa D p, max (MO/IP), koTOpBIA MOXCT

wbix (1) KoHCTpYKITHiT

OBITh JIOCTATHYT IIPHA M3BECTHOM CYMMApPHOM
1 — M3 cTanu; 2 — U3 ATlOMUHUA

CPEeTHEKBAIPAaTUYHOM WCKaXEHUU Oy W 3a-
JTAHHOM YpOBHEe TIoTeph ¢ (B %) athdexkTrBHOCTH [12]. COOTBETCTREHHO 3TOMY KPUTEPUIO
WMEIOT MECTO TPH XapaKTepHBbIE CHCTEMBl KOHCTPYKTUBHOIO PEIEHUS, aJeKBaTHBIE ITO
3¢ HeKTUBHOCTH, KaK peduiekTopoB 3A (KOHCTPYKTHMBHO COBMEIICHHAS, KOHCTPYKTHB-
HO-aBTOHOMHAS W KOHCTPYKTHMBHO-aBTOHOMHASI C 3aJIAHHBIM 3aKOHOM JiechOpMUpPOBa-
aus), Tak u OIIY 3A. Ha puc.1.64 ripuBeieHbl 00IaCTH PaITMOHAIBFHOTO ITPUMEHEHUS
BBILEYKA3aHHBIX CUCTEM PedIIEKTOPOB B 3aBUCUMOCTU OT A u Dp, Ha puc.1.65 - 1o Xe,
HO IIpuMeHnUTeIpHO K OITY.

L1 KOHCTPYKTHBHO COBMEINEHHON CUCTEMBI pedhIeKTOpa XapakTepHO COBMEICHUE
KOHCTPYKITMH 3epKaja ¢ KapkacoM pedekTopa 1 ee BKIIUYCHUE B paboTy IOCIIEHETO.
OTUM JOCTUTAETCS BBIMIPBIINT II0 HECYIIeH CIIOCODHOCTH, HO YCJIOXHSIETCS IpoIlecc
IIPOU3BOJCTBA M3-3a YKECTOUCHUS TPeOOBAHUI K M3TOTOBICHUIO M cOOpKE Kapkaca o
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175 K Puc.1.65. O6iacTH paMOHAIIBHOTO IIPUMEHEHHS
150 / / J alleKBATHBIX CUCTeM KOHCTPYKTHBHOTO PelIeHUS
/ / i / OI1V:
125 / / ,,’ ,/ I - 6e3 orpaHnyeHuUsT YIJIOBBIX OIKOOK; II - ¢ BEIOOp-
100 / /7 T s KOW KMHEeMaTHJIeCKWX JIIO(MTOB B MeXaHW3Max W  OIO-
75 // a - Sk pax; 111 - ¢ BBHITOJTHEHHEM HECYITMX KOHCTPYKITHI,
50 / /; e CTAOWTM3MPYIONINX HATIpaBIIeHNe PAIHOIyda
25 ",, =
=] YPOBHS TOYHOCTH ITOBEPXHOCTH 3epKaiia. O0s-
0 2550 100 150 200 250D, m

3aTeIbHBIM SIBISTIOTCS  ayTeHTUYHOCTH MaTe-
pWajIoB 3cpKaja U Kapkaca peduexropa. Ilpu-
MEHSTH TaKyl0 CHUCTEMY IIeJIeCOO0Pa3HO g 3A
THUBHOTO pellieHus pedIIeKTOPOB:
I I' - KOHCTPYKTHMEHO COBMEIICHHAT MeTAMETPOBOrO Mrara3oHa auaMeTpoMm 30 M &
b

cucrema; 1I, II' - xoHcrpykrusHo- OO/

Puc.1.64. O6jacTH pallMOHAILHOTO IIPH-
MEHEeHHUS aJeKBATHBIX CUCTEeM KOHCTPYK-

aBToHOMHag cucrema; III, III” - xoHcT-
PYKTUBHO-aBTOHOMHAsA CHCTEMa C 3alaH-
HBIM 3aKOHOM IeOpMUPOBAHUT; — — — —
TpaHUIBI MeXay obnactamu 1" u I, 11"’ u

IS KOHCTPYKTUBHO-aBTOHOMHBIX CHCTEM
JOTIYCTUMYIO TOYHOCTH (hOPMEI 3epKaia ped-
JIEKTOpa MOXHO OOEeCIIeUNTh IIPU BBIICICHUNI
3epKaja B aBTOHOMHYIO KOHCTPYKITHIO, BBITION-

111" (Apin=4710); TPAHHUIBI MEXIY
obmactamu 1 u 11, 1T u 111 (Agpy, = 400)

HEHHYI0O B BUJE OTIEIBHBIX DJIEMEHTOB
(oTpaXaTeJIbHBIX IIUTOB), PETYIUPYEMBIX OTHO-
CHUTEJIBHO Kapkaca peduiekropa. Ho crielmuaibHBIX Mep 110 SKCIUIyaTAIlMOHHON CTabWiIr-
3l TeOMEeTpHUUIeCKOoi (popMBl He TpeOyeTcsl, TaK Kak BeCOBOM JedopMaIiioOHHBIN MIpe-
JIeT ¥ 9TUX CUCTeM He TIPEBBIIIAET JOMYCTUMOMN TOYHOCTH. JOIycKaeTcss 1 peKOMEHIYeT-
csl BBITIOJTHEHUME 3epKaja M Kapkaca M3 MarepHajioB, UMEIOIMUX Pa3IMIHbIC XapaKTepH-
CTUKM TEMIIEPATYPHOTO PACIITUPEHUS U MOJYJIS YIIPYTOCTH.

Ha puc.1.66 mpubepeH BecoBOi 1eOpPMAITMOHHBINA TIpeAen IS ITOJTHOIIOBOPOTHBIX
3A (c moBecKoO#t OaIeHHOTO THIIA), MIPEJCTABISIONIAA OO0 MUHUMAIBHOE 3HAYCHUC
BECOBBIX ITEpEeMEIeHUI min A%, KOTopoe MOXET OBITh JOCTUTHYTO IIPU 3aJlaHHBIX rada-
pUTaX W MaTeprasie KOHCTPYKITAH.

KoHCTpYKTHBHO-aBTOHOMHAST CUCTEMa C 3aJIaHHBIM 3aKOHOM JIe(hOPMUPOBAHUS TIPH-
MEHSIETCST TOT/IA, KOTJIa BECOBOM JIehOpMAITMOHHBIN TIpe/iesT IIPEBBIIIAET JOIYCTUMYIO TOU-
HOCTB. BrImoHsieTcst pedhIekTop B 5TOM cilydae Kak (hopMOCTaOWIM3MPOBAHHAS CHUCTEMA,
COCTOSIIAS. U3 COBOKYITHOCTH (DYHKITMOHAIBHO PAIIMYHBIX TPYIINT KOHCTPYKITUH, B3aHMMO-
CBSI3b MEXJIY KOTOPBIMH M BBIOOP CXEMBI M paclpeie/ICHUsT MAaTepUAIOB B KaXJION TpyIIie
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MHUHA”, s OCYINIECTBIAIOTCA  OIITUMU3UPOBAHUEM W3
YCIIOBUSI OOECIIEUCHUs 3aJIaHHOTO  3aKOHA
35@27@ TebOpMUPOBAHUSL OTPAKAIOINIEH TTOBEPXHO-
CTH 3epKaiia pedexropa.
AzlekBaTHBIE cuUCTeMbl pemneHusg OIIY
3A pa3feisioTcsT COOTBETCTBEHHO IIpe-
2 JIETbHOMY 3HAYCHUIO YIIIOBOU OIMUOKA

4)$ _7 7
i A8, <0,025-105D,1 (*);  (1.126)

105,0f 131

D652 VD, u a) 3A, y kotopsix MOJIP < 200, Oe3 ka-
KOTO-TTMOO OTPaHMYCHUSI YTJIOBBIX OIHUOOK
@O, TaKk KaK WX MpeebHbIC 3HATCHUS

A8, > 1257 (1.127)
MIPEBBIMAIOT  ehOpMAITMOHHBIE  YIJIOBBIE
TepeMeIleHUS PaInoyda, OOYCIOBJICHHBIE
%’? pabortoii koHcTpykuit OIIY;

’ 0) 3A, y kotopeix 200 < MOJIP < 800,
KOrjla eIe HeT HeoOXOIUMOCTH B 00paszo-

Puc.1.66. Becosoii, nedopMauuOHHBLT IPefel  gappyr OLIY co cTaGWIM3AIUeil YIIIOBOTO
s TIOJIHOIIOBOPOTHBIX PAIHMOTEIECKOIIOB C
e p X bl TOIOXKCHUS paguoIyva

TOABECKOM OallleHHOT'O THIIa
307 < Ae,,p < 1307, (1.128)

HO yXe TpeOyIOTCS MEPOIIPUSTHS 110 BRIOOPKE KUHEMATHICCKUX JIIOPTOB B MeXaHM3MAaxX
¥ OITopax BpaIlcHUs;

B) 3A, y kotopbix MOJIP > 800, Korna 1ipesie/ibHasI OIIMOKA yXe TaK Maia,

AB,, < 307, (1.129)
yto OIIY 10JPKHO KOMITOHOBATECS IO TIPUHITAITY KOHCTPYKITHM, OOJIaNaroIieil CBOMCT-
BOM CTaOWIM3AIIMK TOJI HATPY3KOM YITIOBOTO IIOJOXEHWS paauoiyda. Jamee maetcs
KpaTKoe W3JIOXKEHWE TUIIOBON CTPYKTYPHOI cxeMbl 3A M OCHOBHBIX JUPEKTUBHBIX METO-
0B (hopMOOOPA30BAHUS, PEATHUIYIOIMIMX STH TTPUHITAIIBL.

I yCTaHOBJICHUS MeXaHW3Ma BO3HUKHOBEHUS
UCKaxeHu# (hopMbl pedekTopa WIH YIIOBBIX OT-
KJIOHCHUH pamuoiaydya paspaboTaHa THUIIOBAs CTPYK-
TypHag cxema 3A (puc.1.67). Crektp ¢GYHKITHO-
HAJbHBIX CBA3€H MEXIY OTIEIbHBIMH (HYHKITHO-
HaJbHBIMU TpymiamMu kKoHcTpykiuii (OI'K), B co-
BOKYIHOCTHA O0pasyoImUMHU 3A, HCUYEPIIHIBAIOIIE
OITUCHIBAETCS TpEeMsI THUIIAMH CBSI3CH: a) CBA3SIMU,
nepenaomumMu yeuwiust (CVY); 6) cBA3SIMU, BBI3bI-

89,0
57,6

5064 100128 200 256 D, m

3EPKAIBHAS CHCTEMA

B8MOPUUHAA cUcmemMa 8cC

4

peghaexmop p

1
1
1
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1
1
(/A (<Rl (/7
1
1
1
1
1

oy, |cd2™ lens™ BaOIMUMU WCKAXEHUS TeOMETpUYecKol (HOopMBbL
NP R Y | (CD), B) cBA3IMU, IIPUBOAAINIAMU K W3MEHEHUIO
: oy : nonoxenwnd (CII).
Rl T LT - HMMeIoT MecTo CIeIYIONTNe 3aKOHOMEPHOCTH:

_ICY ;,WTCU oy - CV «mampasredsl» Beerma K DI'K, BwImomn-
. (_C,;p_,;w_m_b) _____ : HATOIIEH POJIb OIIOPHOM, W ABILIOTCS HEOOXOTMMBIM
: OYHIAMEHTHI ¢u 1 IIPU3HAKOM CYINECTBOBAHUA KOHCTPYKIIUY,
T _IC;ZE,,_ };H;z,_ -t - CII «HarpasieHbl» Beerna oopatHo CVY U Tak-

______ P " Xe SBIAIOTCS HEOOXOAWMBIM MPU3HAKOM CYIECTBO-

epyum 2p BaHUA KOHCTPYKIIUW,
Puic.1.67. TumoBas CTpyKTypHAs - CO® MOryT HMETh JII000E <«HAllpaBICHMEe» WK
CXeMa 3E€PKAJIbHOTO PanoTEIeCKOIIa OTCYTCTBOBATb BOO6H_[C;
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- CV u CII o0pa3syoT JBe pa3HO3BCHHBIC BETBU 3aMKHYTOM CBSI3CBOI ILEIIH, W3-
MmeHeHue 3BeHa CY; BiedeT 3a cOOOU coOTBeTCTBYWINee U3MeHeHMe 3BeHa Cll;, u
Hao00PpoT;

- CO He 00pa3yIoT CIUIOIIHONW CBI3€BOU IEIIHM M MOTYT OBITh JTUCKPETHU3UPOBAHBI U
JIOKaJIM30BaHBI,

- cymecTByOT ABe pasHoBuaHocTd CII: tuma CIIJI, npuBomdinuMe TOIBKO K JIH-
HeWHBIM (TTocTyrareabHbiM) cmereHusM OI'K, u tuma CIIY, BBI3BIBAIOIIHE JTUTIH
YLJIOBBIE CMEIIEHUS.

TepMUH «HAIIpaBICHHUE» XapaKTepU3YeT UCKIIOUUTEIBHO MTPUIUHHO-CIEICTBEHHOE
oTHotieHue Mexy cmexasiMu PI'K, HO HMKak He HampapieHHEe (PAKTUIESCKUX YCU-
JIUA WKW [IePEeMEIICHUN.

Ilo cymecTBy, MeXaHW3M SBJICHUSI COCTOUT BO B3aUMOJEUCTBUW MEXTPYIIIOBBIX
CBA3€U, MPUCYIIAX TOU WIM WHOU CTPYKTYpHOU cxeMe 3A. M3MeHSd CTPYKTYPHYIO
CXeMy ITyTeM IOBBIIICHUS ITOPSIJKa MHOTO3BEHHOCTA W Ha3HAYECHUS JUIST KaXIIOW BXO-
mamreit GI'K cBg3eil oIpemellcHHOTO THUIIA M «HAIIPABICHHOCTH», MOXHO YIIPaBISITh
IIPOIIECCOM BO3HWKHOBEHWS KOHCTPYKTHUBHBIX HapylmeHWi. lIpw »ToM B KauecTBe
KPUTEPHUAIIBHBIX YCIOBUH MCIIOIB3YIOTCS YPaBHEHUS CBA3EBBIX I1Iericil [12]. IlepBerit u3
Jlajlee MEePeYUCICHHBIX METOIOB (opMOCTAOMIM3AIIAN ITO3BOJISIET CHU3UTH 3(hHEKT
YXYAIIEHUSI HOPMAJIbHOU »SKCIuTyaTanu 3A, BO3HUKAIONIAN BCIEJICTBAEC WCKAXECHUHA
TEOMETPUIECCKON (POPMBI M B3aMMOIIOJIOKEHUS PabOYMX DIEMEHTOB 3€PKABHON CUC-
TEeMBbI, BO-TIEPBBIX, 3a CUET YMEHBINECHUS KOIUYecTBa 3BeHbeB TUIa CD H, BO-BTOPBIX,
B pe3yibTare OOeCIeYeHUs PasHOHAIPABICHHOCTH BIWUSHUS 3BeHbeB U Tuma CO, u
tuna CII. IlepBoro MoXHO MOCTHYL BBeAeHreM B 3BeHo CO® mpomexyrtounoit OI'K,
TparchopMupyoInei 310 38eHO B ABYyXx3BeHHHK C®-CII, a Takke KOHCTPYKTHUBHBIM
npeobpasopanneMm 3BeHa Turna CO B 3Bemo tmma ClI. PeanmzoBaTh BTOpoe MOXKHO
mocpelicTBOM 3a7ianus 3BeHbIM CII olpeneeHHBIX HAIIPABICHHBIX CBOUCTB KOMIICH-
cariii HeTaTUBHOIO BIMSHUS 3BeHbeB THUTa CO.

Bropoit hopMOCTaOMIU3UPYIOIINIA METOJ UMEET IIeJIbI0 OCIabUTh OTPUIATEIBHOE
BIWSITHUAE YIJIOBOTO CMEIEHWSI pajvoiayda B IEPBYIO O4Yepellb 3a CUYET COKpAIleHUST
3BeHbeB ClIVY, 1, BO-BTOpPBIX, 3a CUET OOECIICUCHUSI Pa3HOHAIIPABICHHOCTA WX BIIWS-
Hus. llepBoe peanmsyeTcss KOHCTPYKTHMBHBIM IipeobpasoBanveM 3BeHa CII B 3BeHO
CIII m uckiodyeHUEM TIPOIBICHUSA YIJIIOBBIX CMEIeHW. BToporo MoOXHO J0CTAYH
npuganueM 3BeHbsM CIIY, pacnonoxeHHeIM B Ipegenax OIIY, HampaBIeHHBIX
CBOMCTB, 00€CIIeUMBAIONINX B3aMMOIIOTANlIEHAE YIJIOBBIX CMEIEHUI, BOZHUKAIOIINX Ha
BCEX 3BEHBSIX CBA3eBOH Ilert 3A.

Tpetuit MmeTon dopMoCTaOMIM3AIINK 3aKII0YaeTCI B CO3MaHUM aBTOHOMHBIX DI'K
BO BCEX TeX 3BEHbIX, Tie (YHKIIMKA COBMEIIECHBL: (OPMUPOBAHUS DHEPTUU
(pajimoityya) M BOCIIPUSTHS BO3JEHCTBUI; BOCIIPUSTHUS BO3JECUCTBUN U obOecIieueHUS
3aJ]aHHOTO 3aKoHa Je(hOPMUPOBAHUS;, BOCIPHUATHSI PACIpPEACICHHBIX YCUWIAKA OT 3ep-
KaJla U MECTHBIX BO3MYIIIEHUN OT COCPEIOTOYCHHBIX YCWINHA; 0OecIeueHUsI 3aJJaHHOTO
3aKkoHa JIehOpPMUPOBAHUA OT PA3IUIHBIX KOMITOHEHT BO3JIEUCTBUN W T.II.

YeTBepThilt MeTON (HOPMOCTAOWIM3AIIMKA MOXHO PAacCMaTpUBATh KaK pacwWICHEHUE
KOHCTPYKTUBHOM! CUCTEMBI Ha IMOJCUCTEMBI, 00JIaJa0Nre TPeOyeMOl CTEIEHbBIO JIOKA-
JIN3alli, W Pa3padboTKy HEOOXONUMBIX Y3JIIOB WX COCJIWHEHWHU, TapaHTHUPYIOIWAX 3a-
TaHHBIA T cBsa3eit. [lpmuem mMakcuMaibHBIA 2(EPEKT MOXET OBITH JOCTUTHYT IIPHA
WCTIOTHEHUMW OTHEIBHBIX IIOJICUCTEM B BHJIE arperaTHBIX YCTPOUCTB, OOIETYAIONIUX
pa3leNbHYI0 ONTUMU3AIUIO 0 3¢ (EKTUBHOCTH U O Macce. M, HaKoHeIl, IIThIA Me-
TOJI cTaOWiIn3alu POPMBL COCTOUT B IPUMEHEHUN KOHCTPYKIIMU C BBICOKOW CTelle-
HBIO JUCKPETHOCTH, HAIIPHUMEP, CKBO3HBIX (PEIIeTYaThIX), ITO3BOJSIONINX pa3MeIaTh
Heckombko GI'K B 0THOM IIPOCTPAaHCTBEHHOM OOBEME.
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1.6.5. 3epkanbHble CHUCTEMBbI, coxpaHsioumme dopMy moi Harpyskoi. ParronanbsHOe
MMpOoeKTUpOBaHue (HhOPMOCTAOIIM3UPOBAHHON 3epKATBHONM CHUCTEMBI, BKIIOYACT PEICHUE
CIIEIYIONTNX JIBYX 3a]1a4:

— IIPOEKTUPOBaHKE (HOPMOCTAOMITM3NPOBAHHOTO pedhIeKTOPa;

— IIPOEKTUPOBAHUE AJCKBATHBIX eMy (II0 IIepeMeIeHUSIM) HECYIUX KOHCTPYKITHA
BTOPUYHOU CUCTEMBI.

WcxomupiMu (HEyIIpaBIsieMbIMI) TTapaMeTpaMy TIpH TTPOSKTUPOBAHNH, [TOMUMO pa3Me-
poB (D,) 1 poduIis 3epKai, WX B3AUMOIIOIOKEHUSI, YCIOBUNA BPAIECHUS, SBISAIOTCA: MU-
HUMaJTbHAs TTUHA pabodeil BOTHBI A, 3aMaHHBIA YPOBeHD ¢ % cHIDKeHUS 3(hhOEeKTUBHOCTHA
1 (PYHKIIMOHAIBHO 3aBUCUMBIC OT HUX OTPAaHWYCHUS HA WMCKAXEHUS (POPMBI 3epKaIbHOMN
crucTteMbl. B KavyecTBe MHTETpATIBHBIX IIApaMETPOB MCKAXCHUN BBICTYIIAIOT JHMOO Cpe/lHEe-
kBajIpatyeckoe 3HaueHue ucKaxkeHuit (CKM) oy, MO0 OTHOCUTEIBHOE €ro 3HAYCHUE
(OCKH) &y =0y / D, . Tpuaem, npegenr OCKH yeranapmusaercest oo 1mo Gpopmyste

(6x) = —(4“1_’1;)72 -In(2 -, —0,017), (1.130)

Jbo 1o rpadukam Ha prc.1.99 COOTBETCTBEHHO BesmunHaM A, Dy, ¢ 1 ny= (M -1, — 0,012,
rae F - ¢okyc pediexkropa, F=F. D;l — OTHOCHUTEIBHBIN (POKYC.

s BerumcneHus nedopMariMOHHON (9KCIUIyaTalTMOHHOM) COCTABJISIIONICH IIpejena
OCKM BHavajie BBIIOJHIETCS KOJIWMYCCTBEHHOE IIPOrHO3MpoBaHMe HavanabHOro OCKHN
£,z, MHTCTPATBHO XapaKTePU3YIONEro HAYaTbHbBIC MCKAXCHUS TeOMETPUH 3¢pKal ¢ yde-
TOM IIOTPEITHOCTEH M3TOTOBJIICHUS WM MOHTaXa, cIiocoda M TOYHOCTH IOCTUPOBKU, KOHCT-
pyKIuu 3epkaia (cM. 11.1.6.7). 3aTeM yCTaHABIMBACTCS SKCIUIYATAITMOHHBIN TIpeIes

(&), = [(iz)ip - (inz)z]m- (1.131)

Ha ocnopanmmu (§,),, popMHpyeTcs CTPYyKTypHAsA CXEMA, YCTAHABIMBAIOIIAS OIITH-
MasibHOEe KosmdecTBO U Bujl PI'K, B COBOKYITHOCTH OOPa3ymOIINX 3€pKAIBHYIO CUCTEMY,
a Takke TUII CBsI3el MexX Iy HUMU. Jlaitee HazHavaeTCs palliOHAIbHAS CETh XapaKTePHBIX
Y3JIOBBIX TOUYEK 3€PKATBHOM CUCTEMBI, K KOTOPBIM TPEIBSBIISIIOTCS TPEOOBAHUS ClIe0Ba-
HUS OIIpe/ieIcHHOMY 3aKOHY JedopMupoBaHus (0OeCIeUeHUS 3aIaHHBIX COOTHOIICHUH
nebopMaITMOHHBIX TIepeMEIeHN) U KOTopble Momyunin HazBaHue I[I-y3moB. OOBIYHO
yKasaHHasi ceTh BKJIIOYACT, BO-IIEPBBIX, Y3/l KapKaca peduiekTopa, IpelHa3HaAYeHHbBIC
JUIST KpeIUICHUST 3epKaja, M, BO-BTOPBIX, OIIOPHBIC Y3JIbI ITOJBECKU KOHTppedieKTopa U
obOsryuaresst. M B 3aBepllleHHe YCTAHABIMBAIOTCS TOITOJIOTHUS U reomeTpust Kaxpoit OTK.
IIpraem, v popMOCTaOMIM3NPOBAHHBIX KapKacoB pedaekTopoB ocHoBHEIME DI'K, Tpe-
OYIOIIIMMK YCTAHOBICHUS aJallTUPOBAHHOM K ONTUMU3AIUK TOIIOJIOTHU, SIBIISIOTCS:
dopmoobpasyromas KoucTpykims (OOK) u nmpomexyroudast KoHcTpykius (ITOK). s
®OOK ToukamMu HarpyxXeHus saBiIsttoTcd ee [1-y3i1bl, a OMTOPHBIMU TOYKAMU — Y3JIBI KOH-
TakTa ®OK u ITOK. ¥V IIOK cOOTBeTCTBEeHHO TOUYKAMM HATPYKCHUS SBISIOTCS YKa3aH-
Hble BbIIe y3iubl KoHTakTa ®OK m I1OK, a B poim OMOPHBIX TOYCK BBICTYIIAIOT Y3JIBI
3akperuicHuda ITOK wa OIIY. Ha sTroMm 3aBepliiaercs IepBasg CTaAHSI PallMOHAIBHOTO
MIPOEKTUPOBAHUS — TIOUCK OCEBOI CXEMBI 3€pKATBHON CUCTEMBI.

Ha BTOpOif cTamuu NPOEKTUPOBAHUS ITPOU3BOIUTCS ONTUMU3IUPOBAHHBIA BBIOOD
pacmpeieIeHUsT XeCTKOCTeH Ha 3aKpeIUICHHBIX oceBbix cxeMax kaxpoit OI'K.. Tlpuuem
HUCTIONB3YIOTCST HECKOJIBKO BAPUAHTOB PEICHUS] STOU 3a/laui, M3 KOTOPBIX Hambosee
BAXHBIMU SIBJISIOTCS cliefyomue aBa. [IepBolit — ONmUMMU3AIIAS Ha 3aKpETUICHHON oce-
BOM cxeMe paclpeieIcHUS KeCTKOCTEH 10 KPpUTEPHUI0 MUHMMYyMa Macchl. BTopoit — orr-
TUMHU3AIINS Ha 3aKPEIUICHHONW OCEBOIM CXeMe pacIIpeleSIEHIUs XECTKOCTEeH M0 KPUTEPUIO
MUHUMYMa HoTeph 3¢ dekTuBHOCTH O0 MuHuMyMa CKHM. Haubosee ycrenmHoi pea-
JIM3AITe pellleHrsT 9TUX 3a7ad SBISETCS WCIIOIb30BAHUEC METOJA ITOJHOTO HAIIPSDKEH-
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Horo aHaim3a [12], B COOTBETCTBUM ¢ KOTOPBIM IIPU PEIICHUN IIEpBON ITOA3a1a4Ml BHA-
yaje 3a/IaloT HEKOTOpOe paclipejicjieHre TUIomaneit cTepXHel Sy; W IociIe pacdera Ha
BCE HATPYXCHWUS, BKIIOYAS DKCTPEMAJIBHBIA PEXUM IKCIUTyaTaAITMH M OIpelesIcHUe YCH-
JIUi, TTOAOUPAIOT cedeHUsT crepxkHei S7;. IlomydeHHasT KOHCTPYKITHS SIBISICTCS ITOJTHO-
CTHIO HAIIPSDKCHHOM M ONM3Ka K ONTUMAIBHOU MO KPUTEPHUI0 MHUHUMYyMa MAcChl P
00CCITeYCHUN YCIOBUN IMPOYHOCTH U ycToWYMBOCTA. OnHAaKO ee NiehopMaTUBHOCTh HU-
Kak He corjacyercs ¢ TpeObyeMbIM 3aKOHOM jiechopMupoBaHusi. [loaToMy 5TOT pe3yabrar
MIPUHUMAETCS MCXOJIHBIM IIPU PEIICHUH BTOPOM MO3a/IaYi — ONTUMM3AITUA KOHCTPYK-
muit mo ¢GpyHKIMOHAIBHON 3¢ dekTuBHOCTA. [Ipw ee pelleHUM TpeOOBAHUS YIOBIECTBO-
PeHUS KOHCTPYKIIUM JBYM YCIOBUSIM (MakCUMAaTbHON 3(hHEKTUBHOCTA U MUHUMAIBHOMN
METaJLUIOEMKOCTH ) CBOJIATCS K OJTHOMY:

2
D =Viou/Mu, = me[l + (2n032}(1) ] = min, (1.132)

tie V., — 00beM MeTajuta KOHCTPYKITUH.

CdhopMmyipoBaHHad 3ajlava HEJIWMHEHHOTO ITPOTPAMMUPOBAHUS PEIAETCS ¢ TIOMO-
MBI METO/a JIOKATBHBIX BapHAITUi, ITPH KOTOPOM YUYUTHIBAIOTCS TOJBKO MPUpPAICHUS
CEUCHUU CTepxkKHel AS,;, IPUBOJIIKE K YMeHbIeHUIO ¢yHKIMHU (1.132).

BosmoxHOCTH hopMOCTAOWIM3AITAA OOYCIOBICHBl HATWIMEM JIBYX MPUHITAITHAITE-
HBIX MoOJiesieit (hopMooOpa3oBaHUS CTAOWIM3UPOBAHHBIX CUCTEM C 3aJIAHHBIM 3aKOHOM
nedopmupoBanus. [IepByio MOjelb OTIMYACT TOMOJIOTHIECKOE COXpaHeHUE MOJT HATpy3-
KOH (B CBSI3aHHOWM CHUCTEME KOOPIWHAT) TeoMeTpuueckoit hopMbl 6e3 OrpaHUUYCHUS Jie-
dopmalmoHHBIX mepemelieHuit [1-y310B 1Mo BenMuurHe, HO P BBIICPKUBAHUY OIIpejie-
JICHHBIX WX COOTHOINeHUH. OHa MoMyYniia Ha3BaHme THOKo Mozmenu. st BTopoit Mojie-
JIM XapakTepHO OOeCIeYeHUe TAKOTro 3akoHa JiehOpMUPOBAHUS, TP KOTOPOM (B CBSI-
3aHHOM CUCTEME KOOPIMHAT) IPAKTHUYCCKHU HCKIIOYAIOTCS KaKHUe-ITu0o JehOopMaIlioH-
Heie TepeMertienust [1-y3oB. DTa Mojenb Ha3BIBACTCS XECTKOU Mojelbio (hopMocTadbu-
JIU3AITAN.

PaccmatpuBas dopmoobpaszoBaHme kKapkaca peduiekTopa, cieiyer OTMETHUTh, 4TO
IIOK B TOM WIX WHOM BUIE IPAKTHYCCKU BCerJa IMPUMEHSIIACh JUIS 3aKpPEIUICHUS
peduiektopa Ha OIIY. Jlmss 3A 1mepBoro IOKOJCHHUS, pabOTaIIMX B AMAIIa30HE BOJIH
1o 5-6 ¢M, 3TOTO OBUTO JocTaTouHo. OJHAKO ¢ paclIMpeHreM pabodero auarasoHa Jio
1 cM, TpeOyIoIero IOBBIIMICHUS CTEIICHW COXpaHeHUs (hOPMBI COOTBETCTBEHHO B 5-6
pa3, U pa3BUTHEM HIcH KOHCTPYKIIMHI C 3aJIlaHHBIM 3aKOHOM Je(pOpMUpPOBAHUS OBLIO
BeIsiBIeHO MecTo IIOK B o0mieil cucreme opMocTadbMIm3aliud U CHOPMYIUPOBAHBI
TpeboBaHUS K ee padoTe, YTO HAILIO OTpaXeHHe IIPU CO3aHuU 3A BTOPOTO IOKOJIEe-
Husd. B mpuHIAiie, mpeobpa3oBaHKUe HEITOCPEICTBEHHO Kapkaca pediieKTopa, SBISIO-
merocs 3BeHOM co cBsi3siMu Tuiia CO, B 3BeHO co cBs3samu Tuna CII 3a cuer 1momo6-
HOTO coxpaHeHUs (OPMBI BO3MOXHO, HO IMPAKTHIYCCKH 3aTPYAHEHO TEM, UTO JOKAJIh-
HBIC BO3MYIICHUS IO JIEHCTBUEM PEaKTHUBHBIX CWI (B MecTax 3akpelUieHus peduiek-
Topa Ha OIIY, B y31ax KpelwieHUus K pedIekKTOpy KOHCTPYKITUI BTOPUYHON CHUCTEMBI)
HE MO3BOJISTIOT OOECIIEYUTh ONTUMATbHBIC TPAaHUYHBIC YCIOBHS. PacwieHeHHe Kapkaca
pedektopa Ha Be @®I'K (GOK m I1OK) maeT BOZBMOXHOCTh pa3pelluTh 3TO IIPOTH-
Bopeume. ®OK mpeamnuceiBaeTcss B 9TOM cilydyae obeclieueHre 3aJaHHOTO 3aKOoHa Jie-
dopMupoBaHUs, pearnu3ywInee THOKYI0 MOJIENb, HO YK€ B OINTUMAIBHBIX T'PAHUUYHBIX
YCIOBUAX, KoTopbie obecmeumBaeT IIOK. ®OK xontaktupyeT Toirbko ¢ IIOK, BEI-
TMOJTHSIONIEH poib IIPOMeXyTouHOTo 3BeHA MexXxay POK, KOHCTPYKITUSIMU BTOPUYIHOMN
cuctembl n OIlY, KoTOpoe 3aMBIKacT Ha ceds BeCh 3(PPEKT JIOKAIBHBIX BO3JICHCTBUIA.
IIpnmyem coemmuenre ®OK m ITOK Mexnmy coGoif TOMKXHO 00eCIeUMBATLCS TaKUM
obpaszom, 4ToObI JI1000e nedopmupoBanme I1OK mpuBoaMIO Wb K M3MCHEHUIO II0-
noxenusas ®OK, Ho 6e3 ncKaxeHU e (POPMEL.
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Pedurexropam ¢ Hambo-
Jee pacIpoCcTpaHeHHBIM

KPYTOBBIM PACKPBIBOM
OMImKe  BCEro  MOJSIPHO-
4 KOJIBIIEBOE  OPUEHTHPOBA-

HHe HeCYIINX 3JIEMEHTOB
Kapkaca. B ¢BS3M ¢ 3TUM U
¥ ®OK, m ITOK BrImOTHs-
I0TCS B BWIE IOJSIPHO-
[ CUMMCTPINIHBIX  IHICLrLe-
4 CKUX CTCPXKHEBBIX CHCTEM.
IIpudeM, Kak IIPaBUIO,
pelalTess OHM KaK eJId-
HBlE  I[IPOCTPAHCTBEHHbIE
KOHCTDYKIIUM, COCTOSIIIIE
W3  PaIUAIBHBIX  epM,
KOJBIIEBBIX  (bepM W
KOJIBIIEBBIX IIOSCOB, 4 TdK-

Puc.1.68. TunuaHoe mocTpoeHre HeCylleTo Kapkaca BpalaeMbIx Ke  OOBCHUHSIONIUX  UX

3epKat

1 — paguambHble ¢depMbl; 2 — KOJbIEBBIE T0sica; 3 — CBI3U
MO0 BepXHUM TOsgcaM; 4 — CBI3W 1O HUXKHUM TogcaM; 5 — IeH-

TpaJIbHELI OapabaH; 6 — nuadparMbl

CHCTEM CBsI3e II0 Tosicam
pamuaTbHBIX depM, KOmb-
TIeBBIX CBSI3CH M mmadparm
(puc.1.68).

BiaugHue CUMMETPUYHBIX MCKaXeHWNH Ha 3¢hGEeKTUBHOCTE MICHTUYHO W3MEHECHUIO
(hOKyCHOTO PACCTOSIHMS, 4 BIUSHWE KOCOCUMMETPHUYHBIX — ITOBOPOTY pajumosyda. Ilo-
pa3HOMY IIPOMCXOIUT U M3MEHEHHE OOCHMX KOMITOHEHT IIpH YIJIOMECTHOM BpallcHUH
pediekTopa, 9To HANISIHO BIHO 13 hopmyi (1.165) u (1.166). IlosToMy peKOMEHIyeT-
cst pacematpuBath @OK Kak COBOKYITHOCTH JIBYX TPYIIIL: a) CTepXKHEH paauaibHbIX hepm
(P®), obecrieunBaIONUX IIPH ACHCTBUN KOCOCUMMETPUYHBIX CUJI JIMHEWHBIN B PaUaIIh-
HOM HAIpaBICHUN U KOCUHYCOUJAIBHBINM B KOJBIICBOM HAIIPABICHUM 3aKOH IIepeMelle-
auit I1-y3oB; 6) KoiblieBeix aeMeHTOB (KB), obecrieunBaoImmuX P JIEHCTBUN CUM-
METPUYHBIX CWJI KBAJIPATUIHBIA BIOIE paiyca 3aKoH nepemernieHuit 11-y3mos.

@)
7 )

o) 4 5

4 5

fay o

Puc.1.69. Tomonorudeckas cxeMa Kapkaca:
a - ¢ HeaJeKBaTHBIMU CBA3IMU MeXay I1-yamamm
(1, 2, 3yu onopamu (4, 5); 6 - amaNTUPOBAHHOTO K
3aj1ade yIIpaBiieHns MoaaTInBOCThio 11-y3m08

IIpu dopmoobpazosanm GOK
10 TUOKOUM MOJETN TOMOJOTHUIECKOe
n3MeHeHue (Gopmbl 3epKajia JTOCTH-
racTcsl MCKJIIOYUTEIBHO 34 CUYET OIl-
TUMU3UPOBAHHOTO BBIOOPA TOIOJIO-
THA W paclpe/ieIeHUus. KeCTKOCTeHl
Mo  KpUTEpU0  (DYHKITMOHAIBHOMN
s(pdpexkTuBHOCTH. OIHAKO TpPaJIUIIM-
OHHBIE TOIIOJIOTUM, WCIIONB3YeMbIE B
CTPOUTEIIBHBIX KOHCTPYKIIUSIX, HE
00IaIal0T  CBOMCTBOM  YITPaBIICHUS
(Ha cTaguM TIPOSKTUPOBAHUS) JIO-
KaJpHOU MomaTInBOCThI0 [1-y3710B.
W3 puc.1.69a¢ BumHo, uyto II-y3mbI
1-3 HMMEIOT CYIIECTBEHHO pa3ind-
HYIO IIOAATIMBOCTD BCIEJCTBHUEC He-
aJIEKBAaTHOCTA WX CBS3€#l C OIOPHBI-
mu y3namu 4 u 5. Ilpeomoirets 3TO
TEeXHUUYECKOE IIPOTUBOPEYHME  BO3-

74



MOXHO 3a CUET TOBBIINCHAS JTOKAIBHON TomamimBocTi II-y3m10B 2 m 3 B pe3yiprare
MIPUMEHEHISI MHOTOITOSICHBIX TOTIONOTHiA (prc.1.696). DTO TOMBKO MYTH pellieHUs, B Ka-
KIOM OTHEIBHOM CJIyYae B 3aBUCHUMOCTH OT JmameTpa pediexropa D, SKOHOMUIHOIO
pasMepa OTpaXxaTeJBHOTO IIUTa 3epKaya M T.II. TpeOyeTcs WHAWBUIYATbHBIA ITOWCK pa-
IIMOHANBHOU TOITOJIOTHH. [IprMephl BO3MOXHBIX MHOTOSPYCHBIX TOTIOMOTHI ITOKa3aHbI

Ha puc.1.70. 1IpudeM KOTUIECTBO SAPYCOB Mg, B 3ABUCUMOCTH OT OTHOCHTENBHOTO pPa3-

Mepa  oTpaxareinbHoro mwra L, =1L, -D;l , OTHOCHUTENIBHOU BBEICOTHI DOK

H=H- D;l (H - BBICOTA B IECHTPAIBHOMN YaCTH) MOXKET OBITH OIIpEeICHO 10 hopMyJie

My = H(L,) g (1.133)
I +2.107
2: 0
3: 0 1
a) I +8,8 107 Ljo:
R LA LN 2: 42510
248810 3 421.10° 1 +7.10°
3: +838~]0 E— EYIEEE
3: 0
1: 40,0001
—~ 2: 0
1 +3.10° I +1,5.10° 2: +7.10 30 |
242007 [ErLsI0 20 !
3-5.10° 3 +8.10°

6) I: +0,0178
2: +0.0170
3 +0.0174

1: +0,0017
2: 0
3:0

1: +0,0003
2:0
3:0

1: +0,0006 1: 40,0047
2: +0,0015 2: +0,0030
3:-0,0015 3: -0,0006

Puc.1.70. BapuaHThl TOTIOJIOTHN MHOTOSIPYCHBIX PaTHAITBHEIX YeTHIPEXITTOSICHON (g) M TPeXToscHOH (6)
(depm kapkaca pedieKTopa ¢ yKasaHHeM 3HAYeHUH Vj;, XapakTepusyoIuX BIUAHUEe U3MEHEHU
TUTOIIATA CEUeHUH pIfia cTepxkHel (epMbl Ha TrepeMetnerud 11-yamos 1, 2 u 3
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w Ha puc.1.71 mokasam rpaduk m,, Ipu H = 0,125,
W3 KOTOPOTO CJelyeT, YTO T[pu pasMmepe IIMuATa
Ly, = 1,5 M BO3MOXHOCTb CO3/IAHUSI MHOTOSIpYCHOH PO
MOSBIISIETCA TOJIBKO IIpu D, > 20 M.

IIpu BBIOOpPE KOHKPETHOM TOITOJIOTUM PEKOMEHITY-
eTCs BapUAITMOHHBIN METOJ, Oa3UpYIOIIUICcS Ha Teo-
pemMe Maxwuga [7] 0o TOM, YTO HM3MECHEHHC BEIMYMHBI
3 MepeMeITeHrsT JII000ro j-To y3Jla KOHCTPYKITUK TP
W3MEHEHUH TUIOINAIM TTOTIEPEYHOrO CeUCeHUS i-TO 3ie-
MEHTa PaBHO MPOU3BENECHUI0 Ko3hduUitneHTa n3MeHe-

2 HUS [-TO DIEMCHTA Po; U OTKIOHCHUS A ; y371a j 1O

JIEUCTBUEM IIapbl ¢IMHWYHBIX CHWJI, IIPWIOXCHHBIX K
KOHIIaM i-TO 3JeMeHTa U COOCHBIX cMy

_ o
A =P jis Poi = —“Ni(1+ (XiNji) , (1.134)

rjie o; — OTHOIIEHUWE IIpUpallleHus Wwiomanu AS; K ero
UCXOMHOU Tutornazm S;; N;— ycwime B i-OM 2JIEMEHTe

0 0,031 0,063 0,125 I, o
0,041 OT BHEIIHEH HATPY3KM; N ; — YCUIIUE B i-OM 2JIE€MEH-
Te IMOJ JIEWCTBUEM ITapbl CIMHUYHBIX CWJI, TPWIOKEH-

15 — '24 ']2 D, u HBIX IO €ro KOHITaM.

36 Ho D, =20-25 m ®OK, KaK IIPaBWIO, BLIIOIHIETCS
Puc.1.71. 3aBUCHMOCTE MaKCHMAlb- U3 TabOApUTHBIX  ITPOCTPAHCTBEHHBIX CEKTOPHUATBHBIX
HO BOSMOXHOTO KOJIMIECTBA APYCOB  Grioxop (puc.1.72) 34BOICKOrO M3IOTOBICHMS. B 2TOM

OT OTHOCHTEIILHOM JUTHHBL ITa cirydae OOKOBBIC TpaHU KaXKJIOTO OJIOKA SIBJISIIOTCS ITOJTY-
dbepmamur (PD) u mx 37eMEHTHI BBITIONHSIOTCS, HAIIPUMED, U3 TIBEIUICPOB MM YTOIKOB,
OOpAaITleHHBIX CTEHKOM K IUIOCKOCTH CThIKa (prc.1.73). UToObl oOeCIieunTh 3aMBIKAHWE
®OOK npu cbopke Bce ceKTopa B KOJIBIICBOM HAIIPABICHUM JICJIAIOTCS ¢ MUHYCOBBIM JIO-
IyCKOM, a JIIsI KOMITEHCAITMK BCE X€ BO3MOXHOTO HAKOIUICHUS ITOJIOXUTEHHON OIMMOKH
OJIMH-/IBA CEKTOPA BBITOTHSIOTCS KOMITICHCUPYIOIIUMU. TSI 9TOTO 3aKperuieHue KOJIbIle-
BBIX W CBSI3BBIX SJIEMEHTOB pealIM3yeTcs TakK, HAIIpUMep, Kak IToKa3aHo Ha puc.1.74.

IIpu ypenuuenun npuamerpa D, > 25 M IIOMHAMO IIPOCTPAHCTBEHHBIX OJIOKOB MOSIBIIS-
0TCS U TUIOCKUE (hepMBI U 2JIEMEHTHI, WIYIITHE POCCHIITHIO.

3akpemienne ®OK ma ITOK mMoXeT IMpoM3BOAUTHECSI KaK MO OJHOMY KpYyTy OIIpa-
HUS (IUaMeTp Kpyra BBIOMpAETCs MPU ONTUMU3AIMMOHHOM pacyeTe, OOBIYHO OJIU30K -
sHavenuo 0,4D,), Tak U 110 IBYM Wi Oolee.

TTOK obwemunsieT Takxke Heckorbko OI'K. O6praHO (prc.1.75) mx Be: Tak Ha3bI-
Baembiii [IOK-K (ITOK-konyc) u ITOK-IT (ITOK-mmupamuna). Ileppas (2) obecrieurba-
eT paBHOIOMATIIMBOCTE onupanust ®OK u, gaie Bcero, BBITOTHSCTCS KaK KOHCTPYKITHAS
C XapakTepHOM TOIOJIOTHEH - cTepxkHeBoil KoHyc. Bropas ®I'K (3), BeITOTHSIOMAS
pPOJIb OIOPHOM IS TIEPBOM, MOCTPOCHA B BUIC CTEPXXHEBON NMHUPAMUJIBI, KOTOpash OIHO-
BPEMCHHO SIBIISIETCS CBOCOOPA3HBIM YITIOMECTHBIM BaJIOM U, ¢ (PYHKITHOHAIBHOU TOYKHU
3perusd, orHocurcss K OIIY (4). Ceasp mexay IIOK-K wu ITOK-IT ocyrmectsisercs
TOJIBKO B JIBYX «TOYKax»: B BepllnHe U IleHTpe ocHoBaHuA [IOK-K, 4T0 cBOAUT MO MU-
HuMyMa BausgHue Aedopmanuit IIOK-I1 Ha padory IIOK-K 1 COOTBETCTBEHHO Ha 3aKOH
nmedopmupoBanns 11-y3mos ®OK.

MoryT OBITh W JIpYIUe BapWaHTHI WCIIOTHEHUSI 0OeuX IpyIil, Harpumep (puc.l.76),
nepBast ®I'K (2) gaBiaseTcst cUtoBoit 06e3 Kakux-1ubo n1ehOpMaIliOHHBIX OTPAHUYCHUI, a
Bropas ®I'K (3) obpaszoBaHa COBOKYITHOCTHIO CIIEITHMAIBHBIX ITPYXUHHBIX KOMIICHCATO-
poB (3), BCTPOCHHBIX B KaXblil y3e1 koHTakTa ¢ @OK M MO3BOJISIONIUX U3MEHSTH JIO
TpebyeMoro 3HadeHMs yIpyryo momatanBocTh IIOK B 3ome ee konrakTta ¢ DOK.
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RN

Puc.1.72. CxeMa cOOpKH KapKacoB Puc.1.73. ¥Y3en coemHEeHN I'paHell IMPOCTPaHCTBEHHBIX Puc.1.74. Y3en npuMbIKAaHUA KOJIBLEBBIX U CBS-
sepkan 10 D,=25 M U3 IPOCTpaH- CeKTOpPOB KapKaca 3epKalla 3eBbIX ANTEMEHTOB K PaiMaIbHOMY TOdCy (TpaHm)
CTBEHHBIX TabapUTHBIX OJIOKOB B KOMIIEHCHPYIOII[EeM CEKTOpe KapKaca 3epKajia
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Bud no A

[ ] 1
A
EE
2 3 5
‘ 4
=5 = el

Puc.1.75. Bropasa mozaens ¢popmoodpazoBanugd 110K, rae TpeOyemMasd MOJATIMBOCTL OIIOPHBIX TOUYEK
DOK obecrieunBaeTcsa BoimoiHeHHeM IIOK B BHae KOHCTPYKIHMHU C XapaKTePHOM TOIIOJIOTHUEH
(ITOK-xonyc u ITOK-ttupamuma):

1 - ®OK; 2 - TTOK-konyc; 3 — IIOK-ntupamuma; 4 — OIIY

Bud no A-A

Puc.1.76. IlepBag Mogenb dopmoodpasoBanua IIOK, rme TpeOyeMas IIOJATIMBOCTH OIIOPHBIX
Touek POK obecrnieunBaeTcd BBeJICHHUEM B KaXAbIil OMOPHBIN y3e/ CHeIMaIbHOIO XeCTKOCTHOTO
KOMIIeHCcaTopa:

1 - ®OK; 2 - T10K; 3 — xommeHcarop; 4 — OIIY

HccnemoBanusi cBolictBa Mopenn dopmoodpazopanus [IOK ¢ paspencHueM Ha
IIOK-K u ITOK-II mokazann ee BBICOKYIO IIEPCIICKTAUBHOCTH IIPHA COOTBETCTBYIOIIEM
COBepINeHCTBOBAHNU. [lepBBIM TaKUM YCOBEPIIICHCTBOBAHUEM SBIISICTCST pa3MeEICHUE
cTepxkHeBoro Konyca 2 He BHe MOK ¢ THELIBHOM ee CTOPOHBI, KaK Ha puc.1.75, a BHyTpr
®OOK (puc.1.77) BepIIMHOMN K OTpaKaIoIIei MOBEPXHOCTH pPedhIEKTOPa ¢ COOTBETCTBYIO-
IMAM [IpeoOpa3oBaHreM MHUpaMUlbl 3 B YCCUCHHYIO, pa3MellacMylo TakKxXe B IIpelesiax
obvema OOK. BTO MO3BOIIET, COXpPAaHWB TOCTOMHCTBA MOJCIN B 9acTH (HPOopMOCTAOMIN-
3allMH, PACIIONOXUTH YIJIOMECTHYIO OCh BpAIlleHUs B IIEHTPE TIXKECTH 3€PKAIBHOMN CHUC-
TeMBI U TEM CaMbIM CYIIECTBEHHO CHU3UTH Maccy 3A W HArpy3Kyd Ha MEXaHU3MBL.

Bropoe ycopepiencTBOBaHMe KacaeTcst cooctseHHO [IOK-K. B cTporoii mmocraHoBKe
npu pasmermeant [IOK-K sayrpu ®OK B ee HeHTpalbHOM YacTH JOCKHO OBITH Opra-
HU30BAaHO CBOOOHOE TMPOCTPAHCTBO, €CTECTBEHHO, 3a CUET WCKIIOUCHUS IIeHTPAIBHOM
gactu ®OK, 9TOo pes3ko YXYOIIAT YCIOBUA ee popMocTabunmsarun. lIpeomorers 31O
TEeXHUYECKOE IIPOTUBOPEYME ITO3BOJISIIOT [[BA aJIBTEPHATUBHBIX YCOBEPIICHCTBOBAHUS
ITIOK-K. Ha puc.1.78 mokazaHbl BapHaHTbl YCOBEPIICHCTBOBAHUS IIEPBOrO THIIA, 3a-
KJTIOYAIOIIETocsT B IIpeoOpa3oBaHUM OHOTO KOHYCA B CUCTEMY KOHYCOB.
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Puc.1.77. Tperbg Momenb HopMooOpazoBa-
Hug 110K, rge Bropasd Mojaenab YCOBEpPIICH-
CTBOBaHA PaCTIONIOKEHNEM YITIOMECTHON OCH
BpalleHNsd B IIEHTpe TsoKecTH pedriekTopa:
1 — ®OK; 2 - TIOK-konyc; 3 — ITOK-
nupaMuga; 4 — YyIJIOMECTHasg OCh;, 5 —
TEHTP TSKECTH 3ePKATBHOM CUCTEMBI; 6 —
yaibl 3akperuieHns POK Ha KoHyce

Puc.1.78. Monudukaiug Tpetbeit Momenu, popmoodpazoBanug ITOK B yactu ITOK-KoHyca:
a — TIPY Pa3HOIOAATIIMBOCTH LIeHTPAIbHOM U IepudepuiiHbIX onmopHbIX Touek ITOK-KoHyca;
0 — TIpY Pa3HOTOAATIUBOCTH BCeX OTIOPHBIX TOUEK

YcogepieHcTBOBaHKEe BTOporo Tuia (prc.1.79) cOCTOMT B BBIMIOJIHEHUN CTEpKHEH
KOHYyca TBOMHBIMH, OXBATHIBAIONTIMA KAXIYI0 paguanbayio depmy POK mmpu coxpare-
HUN KOHTaKTa TOJBKO B Y3JIax ITO TepuMeTpy OcHOBaHUSI Konyca (puc.1.79 a). TTocKomb-
Ky KOHyC paboTaeT XOpOIIO TOIBKO TIPY OIPEISICHHOM COOTHOIMEHWN BBICOTHI K THA-
MEeTPY OCHOBaHWS, TIPETOKEHO TOCTPOUTDH KaXIyIO TIapy OOpas3yIoIIuX CTepKHel KOHY-
ca jio mapsl depm (prc.1.796). Ha puc.1.796 1okazan BapuaHT 3TOU MOJETH, HO C JBY-
M KpyTaM7 OTIpaHUSI.

a) o)
{t i
8)

A Puc.1.79. Monudukaiuu TpeThel Moaenu (GopmMo-

7 obopazoBanug IIOK, 17e OCHOBHBICE SJIEMEHTHI

(f ITOK-koHyca BHINIOJIHEHB ABOWHBIMHM, OXBaThI-
BalOIIMMHU paguanbHbiehepmbr POK:

a - Ha OCHOBe YMCTOTO KOHYyca; § - Ha OCHOBe KOHyca,

JIOCTPOEHHOTO /IO YyCeUeHHOH MUpaMUIbI, TIPU OTHOM

kpyre omupanuga POK; & - To ke MpU ABYX Kpyrax
onupanuss POK
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st onieHKM ypoBHA (hopMocTaOMIn3alny pedIeKTopa MUCIIONb3YIOTCS JIBa Oe3pas-
MEpHEIX TIapaMeTpa: BO-TIepBhIX, onucantnoe Beiie OCKU &, xapakTepusyroliee MOTSH-
TUATBHBIE BO3MOXHOCTA KOHCTPYKTHBHOTO DEIICHUS, W, BO-BTOPBIX, KO3 UIIUCHT
(hopMOCTAOMIHU3AIINIA

K pom = (minA“).- o', (1.135)

B HAWIyYIIEH Mepe OTPaXaIIUNi JOCTUTHYTHI YPOBCHb OE30THOCUTEIFHO K IIPUHSTOMN
MOJICJIM, TaK KaK BeCOBOU JIehOpMAIIMOHHBIN IIpeiel MOXHO paccMaTprUBaTh Kak HEKO-
TOPYIO KOHCTAHTY, COOTBETCTBYIOIYIO KOHCTPYKITWH, Y KOTOPOM 3a/laHbl TUII, TabapUTHI
1 MaTepuall.

3ajjaya MPOCKTUPOBAHUS aleKBATHBIX (HOPMOCTAOMIM3UPOBAHHOMY pPedIeKTOPY
HECYIIUX KOHCTPYKIIUH BTOPUYHON CUCTEMBI COCTOUT B KOHCTPYKTUBHOM obecrieye-
HUM TIPUHITHIIA (POKYCHO-YIIIOBOM KOMIICHCAIIMH, COTJIACHO KOTOPOMY KOHTppedek-
TOp (B OTACIBHBIX CJIyYasix WM OOJydYaTesb) BBIBOJAUTCS OTHOCHTEIBHO pediekTopa B
MMOJIOKEHWE, CTPOTO COOTBETCTBYIOIIEE KaK TOMOJOTHYECKOMY M3MEHEHMIO OTPAXKAI0-
et MMOBEPXHOCTH €ro 3epKaja, TakK U (haKTHISCKOMY ITOJOXCHUIO STOM ITOBEPXHOCTH -
roMOJIOTa B CHCTeMe KoopauHaT pediekropa. JocTturaercss 3TO HCIOMTHEHHEM y3Ja
MMOJBECKHA KOHTppediekTopa B BUJE YCTPOMCTBA, OCHAINEHHOTO CEPBOIPHUBOIAMU W
00ecITeuBAaOIero BeIBEJICHNE KOHTppedIeKTopa B 3aJlaHHOE ITOJOXKEHHE C YIECTOM
dbaxkTrueckux gedopmMaliii OIOpHl U IIepeMeIeHUH y3JI0B e 3aKpeIUICHUsT Ha Kap-
kace pedurekTopa. Ormopa KOHTppedekTopa, Kak IIPaBUIO, IIPEACTABISET COOOM
KECTKYI0 YEeTBIPEXHOTYIO pamy, IEHTPaJbHBIM y3el KOTOpO¥ pacrosaraetcs BOIU3U
dokyca 3epkana pediaekTopa U K KOTOPOMY C ITOMOINBIO YKa3aHHOTO BBIIIE y3Ja
nmoaBernBaeTcss KoHTppediaekTop (puc.1.80). CedeHHS W ITOJOXEHHE HOT OIIOPHI
ONITUMUBUPYETCS MO0 MHHHUMYMY pacCCeTHUS WMHU YacTH MOIIHOCTH pajuoiayda
[12, §2.5]. 3akpemnserca omopa Ha ITOK-II. Ha puc.1.81 mokasaHbBI IIpUMEPBI pe-
MMEeHUS y371a MOIBECKH.

Puc.1.80. BapuaHThsl peau3aliui KOMIIEHCAIIMOHHON ITOABECKH KOHTppedIieKTopa:
a — 34-MeTpoBBII pagnoTeneckon B BepTxodene; 6 — pagnoTreneckon Pauctuur-1; ¢ — paguoresne-
ckom PT-64; 1 — xouTppednekTop; 2 — KOMIIeHCAI[MOHHAA TTOIBecKa KOHTppedIiekTopa

B ToMm ciydae, Korma HEOOXOIMMO OTpadaThIBATH HE TOJHKO BECOBBIC HehopMaIliu,
HO W BETPOBBIE, W TEMIICPATYPHBIC, UCIIOIB3YETCS CUCTEMAa DKCIUIyaTAITMOHHOTO KOHTPO-
s pedopmartuit (CHOKJL), IPUHITUIT TOCTPOSHUS KOTOPOUH IIPUMEHUTEIBHO K 3epKallh-
HOU cucTeMe IoKaszaH Ha puc.1.82.

Ilomumo cozmaaust GHOPMOCTAOMIN3MPOBAHHOTO Kapkaca pedIieKTopa, COXPaHSIO-
IeTo IO HATPY3KOM HavalbHYIO (POpMY € BBICOKOM TOYHOCTHIO, IPU ITPOCKTUPOBAHUN
W CTPOMUTENBCTBE 3€PKAIBHBIX CUCTEM IIPUXOIUTCS pelliaTh U TaKyio IpodieMy, Kak W3-
TOTOBJICHUE OTpaXaTeJbHBIX IMUTOB 3epKaja pedIeKTopa ¢ TOYHOCTHIO ITOBEPXHOCTH
(CKH) ot 0,25 mo 0,02 MM, 1 TIpoGIeMy YCTAHOBKH OTPaKaTeIbHBIX MUTOB Ha [I-y3max
®OOK masa obpazoBanus 3epkayia peduiektopa ¢ TourHocThio (CKM) ot 0,2 10 0,02 MM.
IIpu 5TOM COOCTBEHHBIE UCKAXECHUS (DOPMBI TITATA IOl COBOKYITHBIM JICHCTBHUEM BECOBBIX,
BETPOBBIX M TEMIIEPATYPHBIX HATPY30K TakXke He MOJDKHEI mpeBbiarts (CKH) 0,1-0,01 Mmm.
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Puc.1.81. Mogens ¢opMooOpazoBaHUI
KOII Hosoro tuma:
a - oomui Bug; 6 - padora KOII mpu
0OCeBOM CMellleHnN KOHTppedrmekTopa;
8 - padbora KOII mpu 1moBopoTe KOHTp-
pedrekTopa OTHOCHUTEITHHO YIIIOMECTHOM
ocHu; e - padora KOII mpu cMmeleHUH
KoHTppedekropa IMomepek ¢GoKaIbHOI
ocH; 1,2 - cTepXHeBble NUPaAMUIBL, 3 -
TIEHTPATTBHBIN y3ell OTMOPHI KOHTppedIIeK-
TOpa; 4 - KoHTppedaekTop; 5 - HMapHup;
6 - pacmopka; 7 - BHHTOBOH MeEXaHW3M;
& - TIpUBOJ OCEBOTO IiepemMellieHud; 9 -
mapHUpHag omopa; 10 - HapaBIgONIa;
11 - TIpWBOA TIOTIEPEYHOTO TIepeMeIleHHs

Puc.1.82. Moaenb KOMOMHUPOBAHHON CHCTEeMBbI (POKYCHOH M YIIIOBOM KOMIIEHCAIIUN:
a — pacloJIOXeHUe JATYMKOB ITepeMellleHul; § — OJIOK-CXeMa CUCTeMBI; | — JaTYMK TepeMelleHui
a3UMYTAIBHOM OCH; 2 — JATUMK MEepeMelleHUH YITIOMECTHOH OocH; 3 — HaTYUK IepeMellleHuH; 4 —
peliep Ha 3epKaiie; S — OIOK KOHTpONId AedopMallMii; 6 — YCTPOMCTBA IIONPABOK M YIIPaBIICHUS
TIOJIOKEeHWEM KOHTppedIeKTopa U 00JIydarTels; 7 — CIeOAIIui TpuBoJl oOaydaTend; & — CIeAdImui
TPUBOJ KOHTppedItekTopa; 9 — cleddaiuil MPUBOJ YTIIOMECTHOTO W a3UMYTaJIbHOTO BPallleHHUS;
10 — dokampHag (amekTpudeckas) ock; /] — yrimoMecTHas och; /2 — a3uMyTanbHas OCh
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CKBO3HYIO OTPaKAIOINYIO MOBEPXHOCTh IIPUMEHSIOT, Korma & > 1074, mpu paboTte Ha
JUTMHAX BOJH Ha IIOPAIOK OOJIBINE pa3Mmepa dueek. M3roraBiuBaeTcss OHAa W3 CETOK WIIHA
nepdopupoBaHHBIX JTUCTOB. 1 00pa3oBaHMs CeTYATHIX MOBEPXHOCTEHN IIPU THAIIA30HE
BOMH A = 20 cM TpeOyeTcsl CIeIMAIBHBIN (opMupylomumii Kapkac. Ilepdopuposannbie
JIUCTHL TIPOTIle B 0OPa30BaHUM MMOBEPXHOCTH, HO TaKKe TPeOyIoT GOpMUPYIONIETO KapKa-
ca. Jmsa mepdopupoBaHHBIX TMOBepxHOCTEH A > 10 cM, OHAKO TIPU STOM HaBeTpeHHAS
IUIOIA/b CYIIECTBEHHO OOJIBIIE, YeM Y CETYAThIX.

CIUTOIIHAsT OTpaXxarolas MOBEPXHOCTh OOeCeurMBacT paboTy Ha BCEX UIMHAX BOJH,
BILUIOTH JI0 MWLIAMETPOBOTO Jrara3oHa. CylllecTBYIOT JIBa HaIllpaBieHUsT (hopMooOpas3o-
BaHUST OTPAXKATEIBHBIX IMUTOB CO CIUIOITHONW OTpaXXarmllell IMOBEPXHOCTHIO: a) HaIlpsi-
KeHHO-ZehopMupyemMoe U 0) HeHarpsbkeHHoe. [Ipu mepBoM Heobxoaumas dopma 110-
BEPXHOCTH, [PEJCTABIAIONEAI  COOOM
BBICEUKY W3 IOBEPXHOCTHU JIBOSIKOU KpH-
BU3HBI, JIOCTUTACTCA COOTBETCTBYIOIUM
IPUHYIATEIBHBIM e OPMUPOBAHUEM
3arOTOBKHA. BTO J1e(hOpMUPOBAHUAEC MO-
XKET IIPOU3BOJIMUTLECS KakK B IUIACTHAYE-
CKOU cTammu paboOTHl MaTepraia, Tak W
B ympyroil craguu. Hawmboiblliee pac-
MPOCTPAaHEHUE ITONYYWIN XECTKUE IMH-
Puc.1.83. Kectkuil mpoduimpoBaHHbIi oTpaxa-  Tbl, IMOBEPXHOCTL KOTOPLIX BBIIIOTHEHA

TENBHBIN IIUT, TPUMEHSIONNNCA B aMepUKaH- K3 IITaMIIOBaHHOI'O Ha OIIpaBKE JIKUCTA,
CKHX PaguoTeIeCKONax U PealusyioIuil MOAeIb [TONKPEIUIEHHOTO ¢ THUTBHOM CTOPOHBI

¢opMOOOpa30BaHud IIUTAa HaIIPSXKEeHHO aedop- .
MHUPYEeMBIM METOJIOM C JOBeAeHUEeM MaTepuania cucTeMoit pebep (puc.1.83). TouHOCTH
KOHCTPYKIIUY ITUTA [0 IUIACTUKA takux 1muToB (CKH): ocBoennas - 0,50

MM, IIpeaesnbHad — 0,15 MM.

Bostee BBICOKAsT TOYHOCTH W3TOTOBICHUS JOCTUTACTCS M3MEHEHHEM KOHCTPYKTHBHO-
TEXHOJIOTMIECKON OCHOBBI (hOPMOOOPA30BAHUMS IIMATA IIEPEXOJOM Ha HEHAIIPSDKeHHBIC
MeTozbl hopMoodpazoBanus. [1epBrIM BApUAHTOM TAKOTO PEIICHUS SIBISETCS BBITOTHE-
HHUE XECTKUX IMUTOB JWUTHIMU, C TIOCIEIYIOIIeH MeXaHWIeCKOH 0OpaboTKON oTpaxaro-
mei rmoepxHocTH. [Ipegenbras Tounocts (CKM) 0,01 MmM. BTOphIM BapraHTOM Takoro
dopmMooOpazoBaHUS SIBISETCS CO3/IaHUE IMUTOB MHOTOCIOWHO-KOMITO3UTHOTO THIIA, Y
KOTOPBIX OTpaxarolnast MOBEpXHOCTh (hOPMHUPYETCS B BUJIE METALUTMIECKOTO CJIOS Ha
CIUTOIITHOM MAaTpUIle ¢ IOCISAYIONIUM 00pa30BaHWEM Ha €ro ThUIbHOM CTOpoHEe (hUKCH-
pyoIlero m Hecylero cios. Haubomblliee pacnpocTpaHeHHE MOJYYWIA IMATHL 3TOTO
THIIA ¢ COTOBBIM HecyIuM cioeM (puc.1.84). OKoHYATEIBHO COOPAHHBIN M CKICCHHBIH
IMAT PAaBHOMEPHO HATPYXACTCS W BBIICPXUBAETCS O] JABICHUEM IIPH 3aJIaHHONH TeM-
neparype (okoso 150°C) no otBepxkaeHus kies. [locienHnee BpeMs CTaIu MPUMEHSTH U
JIPYTYIO peamu3aliiio 3TOTO THIIA, ¥ KOTOPOH OTPaXAaIoNIUi METALTMYECKU CIoil obOpa-
3yeTcsl BIeKTpoOpMUPOBAHMEM, HAIIPUMED, TAJbBAHOIUIACTHUYECKUM ocaxjaeHueM. Cu-
JIOBOM CIION oOpasyeTcsl y HETO M3 apMHUPOBAHHOTO METAUTMYSCKUM KapKacoM KEeCTKOTO
nenoroaunypetana (puc.1.85). Hocrurnyras tounocts (CKHM) - 0,05 mm.

Puc.1.84. Mogens dpopmoobpazoBa- 4
HUS OTPaXKaTeIbHOTO TIHTa MHOTO-

CIIOMHO-KOMIIO3UTHOTO ~ THUTIA  C l 1 l 1 l 3
dukcalmed Mpoduwid MeTauInde- 2
CKOTO JIMCTa Ha CIUTOITHOW MaTpH- _______.MM%MM.________

1Ie ¥ HATIOJIHUTEIeM COTOBOTO THIIA!
1 — Marpuna; 2 — MeTajuImYecKui
OTpaXalIlui JIMCT, 3 — COTOBBIHA
HATIOTTHUTETTh; 4 — KileeBad TUJIeHKA;

5 — HaTSXHOE IIPUCIIOCODIICHNE 1 5
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IIpuMeHSIOTCS U JApYyTHe KOHCTPYKTUBHO-TEXHOJOTMIECKUE CUCTEMBI PEICHUS OT-
paxaTeIbHbBIX IITUTOB.

PerynupoBka rmonoxeHus muTta oTtHocuTenbHo MOK (kapkaca) obecriedmBaeTcs
CTCTTUAIBHBIMU OITOPHBIMKA YCTPOMCTBAMHU, PACTIONOXECHHBIMI, KaK IIPABWIO, TIO0 yIJIaM
muTa. OHA MMEIOT BechMa pasHooOpasHoe mcnonHenre. Ha pmc.1.86 mokaszan mpumep
IMAPOKO UCIIOIB3YEMOTO MOI00HOTO YCTPOHUCTBA.

®opMupoBaHKe 3epKaia peduiekTopa ImyTeM YCTAHOBKH OTPaKaTeIbHBIX IIIUTOB B 3a-
JTAHHOE TIOJIOKCHUE SBJISCTCS BaXHCHUIITMM 3TAlOM IOCTUPOBKU 3€PKAIBHON CHUCTEMBI.
Hcrmonp3ytoTess OOBIMHO PA3IMIHBIC CUCTEMBI IOCTUPOBKM, OTIMYAIOIIAECS B OCHOBHOM
TeM, 9TO MPUHSITO B KauecTBe HOCUTEIS 3a/[aHHONW TeOMETPHH, U JICISITCId Ha MEXaHIe-
CKHE, OITUKO-TeOe3UIecKre, OITUISCKUe U
pajmoTexuudeckre. KOCTHUpoBKa BKIIIOYACT Kak
aKTUBHBIC oOllepaltid (YCTAHOBOYHBIC W PETYJIH-
POBOYHEIE), TaK W ITACCUBHBIC (KOHTPOJIH TEOMET-
pun). B MexaHIMYIeCKHUX crCTeMax OIepaltud 00b-
enquHeHbl. Ha paboueM »imeMeHTe - ITaOI0HE
3aKpEIUIeHBl KOHJIYKTOpa JUIS YCTAHOBKK OITOpP-
HBIX YCTPOMCTB IIUTOB W WHIUKATOPHI IS KOH-
TPOJISI TEOMETPUH. B OITHUKO-TEO/IE3NICCKIX CHUC-
TeMax W JpYyruX WM TOJOOHBIM BOTHU OIlepaliuu
pasnenensl. OMOpHBIE YCTPOHCTBA IATOB yCTa-
HaBIWBAIOTCS OOBYHO C ITOMOIIBIO TEPEHOCHBIX
1MabJIOHOB, TEOMETPHUUYCCKOE ITOJOXKEHUE KOTO-
DBIX, TaKKe KaK 3aTeM W OTpaXarelbHBIX ITHUTOB,
KOHTPOIUPYETCS OINTUICCKUMU YCTPONCTBAMU.

Puc.1.85. BapuaHTBI BBIIIOJTHEHUI U
pacCTONOXeHU MeTaJIIMIecKOl apMary-

DB HALOTHATE OTPAXATETBHOTO IIHTA Puc.1.86. OnopHOe YCTPOHCTBO OTPAKATENLHOTO IMUTA
MHOTOC/IOMHO-KOMITOSUTHOLO THIIA: IIPY PEryIMpPOBKe CHU3Y (BUHT JOMKpAra 3aKpeIuicH
@ — OTBITHEIA 00pasell; 6 — CepUUHEBII HEIOABIDKHO Ha KapKace peduieKropa ¢ JIMHEHHOH 1
obpazetr; / — omopHag IUIOMAAKa; 2 —  VIJIOBOW KOMIIEHCAllUel B 30HEe OIMPAaHMd ITUTA 34
MeTaj/UIMyecKad apMarypa; 3 — IeHO- CYeT 3a30pa B OTBEPCTHH):
TIOJTUypeTaH; 4 — MeTaJUIMYeCKUui oTpa- 1 — xapkac peduekropa; 2 — BUHT; 3 — OTpaXaTeyb-
KAOIMIUK CIIOM HBIN IIUT
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1.6.6. KoHCTPYKIUH OMOPHO-TIOBOPOTHBIX YCTPOICTB, 00ecneYuBaloNIfe yrJI0OBYIO CTaA0M-
JIM3A0UI0 panuoyda moj Harpyskoii. K mcxomabiM (HeympaBisseMbiM) mapamerpam OITY
IPU [POSKTUPOBAHUM OTHOCHTCS: &) IPEIENbHO HOIyCTUMad YIIOBas OIIMOKa A6,
(YHKIMOHAILHO CBA3aHHAsA ¢ A U D, 1 omnpenensemas o ¢popmyie (1.126); 6) yciosust
nosBrkHOCTH DO, OMUCHIBAOIINE THUAITA30HBI YIJIOB, CKOPOCTU M YCKOPEHHS Bpalle-
HUS; B) MOHTHMPOBKA — TIPUHSITAs CHUCTeMa OCei BpalllcHUsS; T) cXxema OOJIyYCHUS, T.c.
YCJIOBUST pa3MeIlieHUST OOIyqaroIero TpakTa.

Hayunaercs mpoexruposanue OIIY ¢ yCTaHOBIEHUS COOTBETCTBEHHO A, ajeKBar-
HOM CHCTEMBI €ro KOHCTPYKTHUBHOTO perieHus (puc.1.65) mo xkpurepusim (1.127), (1.128)
wia (1.129). B ciryuae monaganusg OITY B obmacts (1.129), Korjga oHO JIOJDKHO KOMITO-
HOBATBCS 110 TIPUHITUITY CTAOWIU3AITNI 10/ HATPY3KOM YIJIOBOTO MOJOXCHUS pPaaroiIyda,
meToll popmoodpazoBaHusa OlIY, Tak xXe Kak W B cilyyae 3¢pKaJIbHOU CHUCTEMBI, COCTOUT
B IIPpeoOpa3OBaHUM C MTOMOIIIBIO TTOBBIIIICHUS OPSIKA MHOTO3BEHHOCTH TE€X MEXIPYIIIO-
BBIX cBs3eit, npucymux OITY, xoTopble 00yCIaBIMBAIOT YIJIOBBIE CMEIICHUS PaJIAOIyda
C TIEJBbI0 MUHUMU3AITIH WX YITIOBOM OITHMOKH.

I'ubkag moxpens cradmwimzanuur OlIIY 1o aHamoruu ¢ GopMOCTAOMIN3UPOBAHHOK
3epKAIbHON cUCTeMOl OasupyeTcss Ha Oosiee IIUPOKOM TIOHUMAHWK  ITOHATHS
«CTaOWIM3AISI», YeM TIPOCTO YAepXKaHHWe pajroiydya B 3aJIAaHHBIX yirax. B sTom ciaydae
moJt yrioBoit cradbwimzareit OITY, 9To0 B KOHCTPYKTUBHOM AaclleKTe O3HAYaeT YIIIOBYIO
crabmnmzanuio ¢dokairpHolt ocu (PO), MoHUMAaeTCs obecTeYeHUe 3aJIaHHOTO YPOBHS
9 GEeKTUBHOCTH 3a CcYeT KOMIICHCAITUX OOJBIIEH YacTu YIIOBBIX IepemerneHun DO
paboTOI IIPHUBOJIOB 3¢PKAIBHOU aHTECHHEI, B IIEPBYIO odepedb IpruBogoB OIIY.

Paznenenue yrimoBeix mepemernieHuit @O HA UX KOMIICHCUPYEMYIO U HEKOMIICHCU-
PYEeMYI0 KOMITOHEHTBI 3aBUCHUT OT OBICTPOICHCTBUS CUCTEMBI KOHTPOJISI-OTPabOTKU CJie-
X IpuBogoB. C MOCTATOYHOM CTETICHBIO TOYHOCTH BECOBBIE, MHEPITMOHHBIC M TEM-
eparypHbIe MePeMEIICHUS MOTYT paccMaTPUBATHCS KaK KBA3UCTATUICCKUE, TO €CTh KakK
MMOJTHOCTBI0 KOMITEHCHPYEMBIE. DTO 03HAYAET, YTO OCHOBHBIM MCTOYHHUKOM OIMUOOK Oy-
IIyT SIBISIThCST yTJIOBBIe TrepemerneHuss OO, BbI3BAaHHBIE BETPOBBIMU JleOpMaIUIMU
KOHCTpYKIMiA. IIpr 9TOM GOIBITAsg 9acTh BETPOBBIX TepeMernenuit (6oree 80 %), cKo-
POCTh TPOSIBJICHUST KOTOPBIX MEHBINIEC OBICTPOICHUCTBUS CUCTEMBI KOHTPOJISI-OTPabOTKIH,
MOXET OBITh TakXe CKOMIICHCHpPOBaHA pPabOTON clefdinmux MpuBOpoB. lIpakTudecku,
HECKOMITCHCHUPOBAHHOM OKAa3bIBACTCd JIUIND «IMHAMHYECKAS» KOMIIOHEHTAa BETPOBBIX
)ﬂ

TepeMeIe Hui (Aefl , KoTopasd y crabwimsupopanHoro OITY um BBICTYIIaeT B poOIA

YYUTBIBACMOM YIJIOBOI OIIMOKM.
IIpenensHoe cocrostHre KOHCTpyKIi OIIY onmceiBaeTCd, TIPU 3TOM, YCIOBUEM

(Aefé)lZ < [(Ae,,p)2 —(AG/’FQ”’")Z]I/Z, (1.136)

e AG}“”’" — KOMIIOHEHTa YTJIOBOH! OIIMOKM, OOYCIOBICHHAA HATMINEeM JTIOGTOB B Me-

xaHu3Max 1 ornopax OIIVY.

HeobxomumocTs B mpuMeHeHUH IIpr HocTpoeHur OIIY XecTKoOU Mopenn cTaOWIn-
3aITMA BO3HMKAET TOT/IA, KOTJa OIMKMCAHHAS BBIINIC THOKAs MOJEb HE OOeCIIeYHBaCT
BeITtOTHeHUST yeimoBus (1.136). IlpakTuyecku 3TO MMeEeT MECTO B JIBYX CiIydasx: BO-
MIEPBbIX, [IPU PACIIUPEHUM IHUAIla30Ha pabouYMX PajloOBONH B 0OJACTH MILIMMETPO-
BBIX BOJIH M, BO-BTOPBIX, KOTJa YKOHOMHWYCCKHA HEBBITOIHO CO3/IAHUE CIIEISIIEro KOM-
wieKkca Il KOMIICHCAIIMM KBa3UCTATUYECKUX YITIOBBIX IepemerneHuit @O paboToit
pUBOJIOB. CYITHOCTD KECTKON MOJIEIN 3aKII09acTCS B BBITTOIHEHUH HECYIICH KOHCT-
pykiu OITY xak coopyxkeHUs ¢ 3aJaHHBIMHU CBOWCTBAMH, B IEPBYIO O4YEpellb C 3a-
JTAHHBIM 3aKOHOM JslechopmMupoBarms. CorlacHO BTOPOMY MeTOny (hOpMOCTAOWIU3AITHI
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(11.1.6.4) 1mox TakuM (HopMOOOpPa3OBAHMEM IIOHUMAETCS MPUIAHUE YIIOMECTHOU U
a3UMYTaIbHON dYacTaM HecyIimeil KoHCTpyKimu OIIY cBolicTB mpeoOpazoBaHMa [e-
dopmanuii OIIY TakuM o6GpaszoM, YTOOBI IIPKU STOM IIPOUCXOMWIN JIMIIL JTHMHEHHBIC
cMenIeHrsI (poKaTbHOM OCH.

B cooTBeTcTBHMHM ¢ 3TUM palOHAIBHOE MPOSKTUPOBAaHKE CTabMIn3upoBanHoro OIIY
BKIIIOUAET peIllcHUe CASAYIONIUX TpeX 3a1ad:

— IIPOEKTUPOBAHKE CTAOWIN3MPOBAHHOMN (TT0 yIIIy) Hecylel KoHcTpykinu OITY;

— IIPOEKTUPOBAHUE CHUCTEMBI IIPUBOIOB BpaIlleHUSI M KOPPEeKTUPYIOIIUX YCTPOWCTB,
00CCIICYMBAIONINX KOMIICHCAITAIO KBA3UCTATHICCKOM KOMITOHEHTHI YIJIOBEIX CMEIICHIA
DO u obramaroMX COOCTBeHHBIMI MUHIMAIBHBIMHI YITIOBBIMU OIMMOKAMI;

— MPOEKTUPOBAHUE TIO(GTOBRIOMPAHIS B OIIOpAaX U MeXaHU3Max.

Ha mepsomM stame mpoektupoBanmsg OIIY ycTaHaBIMBAIOTCS COCTABISTIONIHAE IIpe-
JeTbHOM YITIOBO# OIMMOKM, OOYCIOBICHHEBIC: IOoPTaMM B MeXaHM3Max M OIopax

(AG}’?”"'OHY ) , TeopMaALMIMHA MEXaHW3MOB IIPUBOIOB (AG"Fpg'OHy ) , TebopMaIsIMKu
np np

Hecyllleil KOHCTPYKIIMKA (AG’}"”‘OHY ) Ha ocHoBaHuu (AG?’”‘OHY ) dopmupyetca
np

np
cTpyKTypHas cxema OIIY m ycTamapmmBaeTcs oITMMalbHoe KommiyecTBo U Bun OIK, B
COBOKYITHOCTH obpazyiomux OIIY, co cBgI3gIMuM TpeOyeMoro THIIa, CBOISIIUMM YHUCIO
MMPUHOCUMBIX UMW KOMIIOHEHT YIJIOBBIX mepemerteHuit @O 1 UX BEIWIUHBI 10 MUHU-
MyMa.

Hanee, Ha BropoM sTalie, Ha 0ase c(HPOpMHUPOBAHHOU CTPYKTYypHOIT cxeMbl OIIY yc-
TaHABIMBAIOTCS, BO-IIEPBBIX, Tomonorust 1 reomerpus Tex @I'K, KoTopsie mpeacTaBieHbl
METAUIOKOHCTPYKITUSIMUA, ¥, BO-BTOPBIX, IPUHITUITAAIBHBIE KUHEMATHICCKUE CXEMBI
O®OI'K, BBITOTHSIEMBIC B BUJIE MEXAaHU3MOB.

s mporpaMMHOM KOMITEHCAIIMM KBa3UCTATUYECKON KOMIIOHEHTHI YIVIOBBIX IIEpe-
mermeHnit ®O TpebyeTcs BBeAeHme moronHuTeIbHEIX OI'K. IlepBoit U3 HUX SIBISACTCS
cucTeMa KOHTpoJist naedopMariuit, BKIOYaOIIas JBe (HYHKIIMOHAIBHBIE ITOJICUCTEMBI:
KOHTpPOJIS YIJIOBBIX TiepemelieHnit MO, BBI3BAHHBIX JlepOpMAITUSIMU 3ePKATBHOM cHCTe-
MBI, kKoHCcTpyKiTuu [TOK-II, BeITOMHSIONME! POIB YIJIOMECTHOTO Bajia, U YIJIOMECTHOTO
MIPUBOJIA, a TaKXKe KOHTPOJS TOMOXCHUS] YIIIOMECTHOM M a3sMMyTaIbHOM oceit OTHOCH-
TEJIbHO HEKOTOPOHM CTAOWIM3MPOBAHHOM 0asbl, pasMmelaecMoli, Kak IIpaBWwiIo, BHE Bpa-
IMAaeMBbIX KOHCTPYKITAM M BBITIOJHSIIONICH POJIb HEMOJIBIDKHON crcTeMbl KoopauHar. Lle-
JIECOODOPA3HO BTY CUCTEMY KOHTPOJS OOBEIUHUTH C CHUCTEMOM KOHTPOJS HedopMaltuii
3epPKAIBHON CUCTEMBI B €IMHYI0O CUCTEMY 3KCIUIYaTaIlMOHHOTO KOHTPOJIS nedopMaliuu
(CBKJI), o KOTOpO¥ YIIOMUHATIOCH B IIPEABIAYIIEM mMaparpade U IIpUMep MOCTPOCHUS
KOTOpOIf ImoKa3aH Ha puc.1.82.

Bropag pomnoruutensHas OI'K BBITOTHSCTCS B BUIE «YCTPOUCTBa» IMTOMPABOK, Hop-
MUPYIOIIET0 CUTHAT O KOMIIEHCAITMOHHBIX ITOBOPOTAX 3€PKAIBHON CUCTEMBI IS yYeTa B
nmporpamme HapeneHust (cucrteme ynpasieHus OIIY) Ha ocHose nHbpOpMaIUU 06 yIJIO-
BeIX IrepemerneHusx ®O um o mpocrtpaHcTBeHHOM MojdoxeHu OO MOBEPXHOCTH-
romojora, moctaBirsgemoit COKJI, BkiIOYast JaHHBIE CUCTEMBI (DOKYCHO-YITIOBOM KOM-
nmeHcaru jaeopMaItiii 3epKaabHON CUCTEMBI.

Hckimouenre mo¢GTOB B MEXaHM3MAaX, TaKXKe ITPUBOJIAIICE K BOSHUKHOBEHUIO YIJIO-
BeIX ommboKk MOK, mocturaercs BBeleHMeM Takmx crenmalbHbX PI'K, Kak modTOBEI-
OupamIlre yCTpOUCTBa B IIpHMBoAax BpalneHud OIIY u ero omopax.

BdpdpekTruBHOCT cTabmmu3au OIIY Bo MHOroM 3aBUCHUT OT IIPHUHSTOU MOJICIA €ro
nmoctpoeHust (KOMITOHOBKY). Harmpumep, OITY Tak Ha3pBAaEMOTrO «MOHOJIHUTHOTO» THIIA,
OTIIMYAIOIIECs] OOJBINON Maccolt, HYHKITMOHATBHON 1 (DU3MIECKON Hepas/eIeHHOCTHIO
HECYIUX KOHCTPYKITANA M MEXaHW3MOB, OTCYTCTBHEM BO3MOXHOCTH YIIpaBIeHUS Jiedop-
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MAaIlUSIMA KOHCTPYKITHI, MaJIO IIPUTOHBI JIUIS pellleHusT MoMo0HOoMH 3amavyn. [IpuHITUIIB
¢dopmooodpazopanusa OIIY, aganTHpOBaHHBIX K YIJIOBOU CTaOWMIM3AIIMK, (DOPMYIAPYIOTCS
CIEIYIONAM 00pa30oM:

- 3aMEHAa TSDKEJbIX «MOHOIUTHBIX» HecyIlux 3jeMeHToB OIlY TpajuiinoHHOTO THITA
Ha JIETKWE JUCKPETHBIC CTEPXKHEBBIE KOHCTPYKIIMHU, MO3BOJSIONIAS KAK MUHUMYM CHU-
3uTh Maccy OI1Y;

- 4eTkoe (DYyHKIIMOHAIbHOE pasjaencHue OIIY Ha Hecyllye >IeMEHTBI, OIM3KHE I10
CBOEMY DPEIEHUIO K TPATUIIMOHHBIM CTPOUTEIBHBIM KOHCTPYKIIMSM, W HAa COOCTBEHHO
MEXaHW3MBbI U OIIOPHI BpaIllEHUS, YTO JIaeT BO3MOXHOCTE CYIIECTBEHHO YIIPOCTUTH U3TO-
topnenue OIIY u pasmelneHue 3aKa30B Ha 3aBOJAX-W3TOTOBUTEISIX, TAK KaK OCHOBHAS
(10 Macce) YacTh KOHCTPYKIIMM MOXET OBITh WM3TOTOBJICHA Ha 3aBOJIAX THUIIA 3aBOJIOB
OOBIYHBIX CTPOWUTEIBHBIX METAUIOKOHCTPYKITHEH, W TEeM CaMbIM CHU3HTH CTOUMOCTH
CTPOUTEIIBCTRE,

— BO3MOXHOCTB TEOPETHUYCCKOTO (HA CTAJAMK IIPOCKTHUPOBAHUS) YIIPABICHUS HAIIPSI-
KEHHO-e(hOPMUPOBAHHBIM COCTOSTHUEM HECYIIMX KOHCTPYKITUI, 6e3 KOTOPOTO HEMBIC-
Mo co3panure OIIY ¢ yrimoBoil cTabmIM3aimneii;

— XOpOTIIasi CXOJAMMOCTh PACUYETHBIX MOJIEIeH MTOBEICHUS JUCKPETHBIX KOHCTPYKITAMA
TIOJT HATPY3KOH ¢ WX JeHUCTBUTEIBbHOUN pabOTOil B HAType, IapaHTHUPYIOIAs HAJIEXKHOCTH
PpaboOTHL pealln3yeMbIX Haei (hopMOoOdpa3OBaHM.

Ha »Toft OCHOBE YCTaHABJIMBAIOTCS OIIPEIEISIONINEe OCOOCHHOCTH MOJIEIN MOCTpOe-
ausg OITY ¢ 5KOHOMUYHBIMU HECYIITUMH KOHCTPYKITUSIMUA, aIAlTTUPOBAHHBIMHU K YIJIOBOM
CTAaOMIU3alIAN.

IlepBoit U3 HUX SBISCTCS OTKA3 OT TPATUITMOHHO WCITOIHEHHOTO TOPU3OHTAIBHOTO
BaJIa YIJIOMECTHOTO BPAIEHHUsI, BMECTO KOTOPOTO HCIIOIB3YyeTCsT Takas (PYHKITMOHATIBHAS
TpymI, Kak mpomexyrtouHas KoHeTpykius (I1OK), wiu, Tounee, ee vacts — ITOK-IT
(ITOK-tmupamua). IlprumeHeHME IIEPEXOHBIX DIEMEHTOB OT Kapkaca peduiekropa K
y3nam OIIY wm3BectHO. BBegenue ke IIOK kak HpHOpHUTETHOTO Hadvalda ITOCTPOCHHS
OI1Y ¢ npuganuvem ITOK onpezgeneHHBIX Ae(pOpMAIMOHHBIX CBOUCTB M THUIIOB (HPYHK-
ITUOHAJIBHBIX CBS3ei IIPUCYIIIE TOJBKO YIIOMSHYTOW HOBO#M Mojean hpopMooOpazoBaHUs
OI1V.

HNmeercd psan pemenuit 110K, obmamaroninx BO3MOXHOCTSIMA ONTUMMW3AIAN YCIOBUIA
olmpaHus Kapkaca pedaekropa n Brodaiomux ase OI'K: ITOK-K i ITOK-II. IToaTo-
My ocobeHHOCcTHA padoTel IIOK-II paccMoTpuM Ha IIprUMepe OAHOK M3 BO3MOXHBIX Ba-
puanuii, puBeeHHON Ha puc.1.77, KoTtopas obecrieurBaeT BO3ZMOXHOCTh Pa3MeEIeHUS
YIJIOMECTHOM OCH BpAaIlleHUS B IIEHTPE TSDKECTH 3€PKATBHOM CHUCTEMBI, YEM JIOCTUTACTCS
CHITKEHME MACCHI, BpallaeMoil 1o yIIy MecTa 3a CUYeT MCKIIOUYECHUS BECOBBIX OalaHCH-
pPOB, a TakKXe CHIDKEHHE BETPOBBIX MOMCHTOB B pe3yJbTaTe OOJIBINCH KOMIIAKTHOCTH
PACTIONIOXKECHUST KOHCTPYKITUA OTHOCUTEIBHO YIJIOMECTHOM OCH BpaIleHUS.

VY sroit Mmosienn IIOK-K 3, BBINOIHSIOMIMIL POJIb OIIOPHOI YacTH pedieKkropa, Kpe-
mutca K ITOK-I1 4, BeITOMHSIONIE! POIb YINIOMECTHOIO Baja, YCIOBHO B JIBYX TOYKAax
(puc.1.87): B BepIrHe 5 U B IIeHTpe 6 oceBoro ocHoBaHus. [1aBHoe ocHoBanme ITOK-
11 7 pasMeriieHO B IIEHTPE TSDKECTH 3epKaTbHON cucTeMbl (¢ yueTtoMm Maccekl [TOK) BOu-
3u oT BepmHbl 5 IIOK-K m coeavHeHHOI ¢ HMM B IeHTpe &8 BTopoe ocHOBaHME
IIOK-II 10 pasmenieHO BHe Kapkaca pedieKkTropa 2 HEIIOCPEACTBEHHO 3a €ro ThUIBHOM
MOBEPXHOCTBIO. TakKuM 00pa3oM, Bce HATPY3KH OT 3¢PKAJIBHON CUCTEMBI (4 OHU SIBISIOT-
cst onpegessomumu) tepenaoTes Ha [TOK-IT torsko B 1ByX Toukax 5 u 6. [lpu sTtom
mo6eie pedopmariiy [IOK-IT mprBOAST JIUINE K HEPEMEIICHHUIM 3¢PKabHON CHUCTEMBL
B IIPOCTPAHCTBE KaK XECTKOTo Tesia 6e3 MckaxkeHuit ee ¢opmbl. EcTecTBeHHO, YTO TOTIO-
snorust U reomerpusd [TOK-II MoryT mpu KOHKpeTH3allMyd JaHHOU Mojean ¢opMoodpaso-
BaHWS UMETH W OMpEJIcICHHBIC DAY, HO TIPYU BHITOMHEHNN 0O0IIei uien. Harpumep,
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Ha puc.1.88 mpexncraBiacH BapwaHT IocTpoecHusa IIOK-II ¢ aBymg Kosecamu, a Ha
puc.1.89 — BapuanT 1IOK-II B ciryqae Bemmonnenust [IOK-K B BUsie ocecmMMeTprUIHONR
CTPYKTYPBI, 00pAa30BAHHOM JTOCTPOMKOM 0Opa3yIolux CTEpXHEH KOHyca JI0 paJiMabHBIX
depm (puc.1.79), 0ObeTMHEHHBIX KOJIBIIEBBIMI JIEMEHTAMHU.
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Puc.1.87. Moaens ¢opmoobpazoBanug OIIY ¢ aByx3peHHBIM TocTpoeHrneM ITOK 1mpu pacrionoxeHnn
YITIOMECTHOM OCH B TIEHTPEe TSKECTH 3ePKATBHON CHCTEMBIL:
1 — yromecTHad och; 2 — kapkac pedurekropa; 3 - ITOK-konyce; 4 — IIOK-niupamuma; 5 — Bep-
mwuHa [TOK-konyca; 6 — menTtp ocuoBanud I1OK-konyca; 7 — pama (BepxHee ocHoBanme) ITOK-
TUPAMUIEL; & — IIEHTP TepecevyeHrs TUATOHAIBHBIX 3JIeMEHTOB; 9 — JUATOHAIBHBIN 27eMeHT; 10 —
pama (HmxHee ocHoBanue) I1OK-mupamMunsl; /7 — IEHTp TepecedyeHus TUATOHATBHBIX 2JIeMeHTOB;
12 — TuaroHaJBbHBINA 27IeMeHT; 13 — BeloMoe Koyeco; /4 — yIJIOMeCTHBIN TTpuBOM; 15 — yritoMecTHas
omopa; 16 — 6amug; 17 — y3en kperienusg POK k ITOK-konycy
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Puc.1.88. Mogens ¢opmoodpazoBanug OITY ¢ Puc.1.89. Bapuant momermu mo pwuc.1.87 mpu
JIBYMST BEIOMBIMU KOJIECAMH TIPH PACITOTIOKEHUH npeobpasopanun ITOK-KoHyca B CTepKHEBYIO

VIJIOMECTHON OCHU B LIEHTpe TSKEeCTH 3ePKaTbHON IupaMuIy (0603HAUCHNe TeTateil mo puc.1.87)
cucTeMBbl (00o3HadeHue fMerasieil o puc.1.87)
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Bropoii onpenensionieii oCOOEHHOCTBIO peKoMeHayeMol moaenn OIIY sBisgercs BbI-
MOJTHEHWE HECYIMX KOHCTPYKITHI OIIOPHOM CHUCTEMBl a3UMYTaIBHOTO BpAIEHUS B BUIC
MIPOCTPAHCTBEHHBIX (hepM (OOKOBBIE OAIlTHM, TOPU3OHTAIBHAS TUIAThOpPMA), YTO ITO3BO-
JISIET, BO-TIEPBBIX, MOJYINTh MAKCUMAIBHYIO XKECTKOCTh IIPU MUHWMU3AIIUN MACCHI, T.€.
KUCTIOIB30BATh M3BECTHBIE IIPEUMYINECTBA TUCKPETHBIX CUCTEM, UM, BO-BTOPBIX, CHU3ZUTH
BETpPOBYI0 Harpy3ky Ha OlIY. Ha pwuc.1.90 mpesicTaBieHa pekoMeHyeMast 0a3oBasi MO-
JIeTh HECYIIUX KOHCTPYKITHI OIIOPHOM CUCTEMBI a3MMYTAIBHOTO BpalieHus. Bepriuasl A
u b obeux OameH 3 cBsa3aHbl Mexay codoii ITOK-II, Koropad 3akpeluicHa B 3THUX Bep-
IMAHAX ¢ TTOMOINBIO PAIUATBHOYITOPHBIX MTOIIUITHUKOB B c(hepUIECKUX OMOPaX, KECTKO
3aKAaThIX B OCEBOM HAIIpaBICHUM KaK Ha Bajy, TakK U Ha kopiryce. CleyeT MOYepKHYTh,
4TO 3alMpaHHe YINIIOMECTHOIO Baja, pojib Kortoporo BeironHsgeT ITOK-II, ¢ obonx ero
KOHTIOB, ITO3BOJISIIONIECE CYIICCTBEHHO YBEIWYHUTH XecTKocTh OITY u pacripenensts Ha-
TPY3Ky PaBHOMEPHO MEXJYy BCEMU DJIEMEHTAMH, SIBJISCTCS XapaKTEepHOU OCOOCHHOCTHIO
JTAHHOW MOJIeTH, OOYCIOBICHHOMN ee TPUCITIOCOOICHHOCThIO K IIPOXOXJICHUIO TeMIlepa-
TYPHBIX pACIIIUPEHUI Oe3 MOABICHUS OOJBINNX HAIIPSDKEHWH, Kak, HAIIPUMED, 5TO MMe-
eT MecTo B OIlY «MOHOJIHUTHOrO» THUIIA.

a) 0)

goranvras ocey

Puc.1.90. basosag momerns (popmoodpasoBanua OITY HOBOTO MTOKOJIEHUS:
a — onopHadg cucrema OIIY; 6 — OI1Y B cbope ¢ 3epKATBHOW CUCTEMON; | — YITIOMecTHad OCh; 2 —
asuMyTalbHad oCch; 3 — OalllHd; 4 — IUIaTdopMa; S — IeHTpalbHad 1amda; 6 — pacipeaeInTeIbHad
KOHCTPYKIIMS; 7 — a3UMYyTAIbHAA TeJleXKa; & — YITIOMECTHBIN TPUBOI; 9 — MeTaUIOKOHCTPYKITHS;
10 — xavaromascd cToika; 77 — BegoMoe KoJeco

Cirenytoriasi 0COOEHHOCTb PEKOMEHIYEMOM MOJIENIA 3aKII0YaeTcsl B OTKA3€ IIPU KOHCT-
PYAPOBAHUY a3UMYTATBHBIX OIIOPHBIX YCTPOUCTB OT IIAPOBBIX M KATKOBBIX ITOTOHOB U TIE-
pexoyie Ha JUCKPETHO-(PUKITMOHHYIO MHOTOIIPUBOJHYIO CUCTEMY B BHJIE XOJOBBIX Tejie-
xek 7 (puc.1.90), copmemaromux (yHKIIMH OTIOPHOTO M IIPHUBOIHOTO 3JeMeHTOB. Takas
crcTeMa O0JIaIaeT OYeHb BBICOKOM TOPU3OHTAIBHOM XECTKOCTHIO M ITPAKTHYECKHUM OTCYT-
cTBreM JIOPTOB. TTOCKOIBKY MCIIONB30BATh XOMOBBIC TEJIEXKKU IS BOCIIPUSTHAS TOPU30H-
TaTbHON KOMIIOHEHTHI BETPOBOTO JABICHUWS HEPaIlMOHAIBHO, OHO ITPOU3BOIUTCS IICH-
TpaJBHON OIMOpOit 3, pacrioaracMoif Ha ocu 2 asMMyTaJIbHOTO BparteHus. OHOBPEMEHHO
9Ta oropa 5 obecIeurBacT IEeHTPUPOBAHME a3UMYTAIBHOTO BPAIIEHUS 3€PKAIBHON aHTCH-
HBl U CBhEM YIJIOBBIX KOOpAWHAT. JI MCKITIOUEHUS HEPAaBHOMEPHOCTH JIehOpMUPOBAHUS
byHIaMEHTOB W KOJBIIEBBIX ITyTEl, a Takke HEIIOMEPHOIO POCTa PasMEpOB U CIOXHOCTH
TEJIEKEK, OCOOEHHO 3HAYUMBIX I OOJIBIIepa3MEepPHBIX aHTEHH, MEXITY XOJIOBBIMM TEJEXK-
KaMU 7 ¥ TUaThopMoii 4 BBOAUTCS MPOMEXYTOUHASI OTIOPHAA KOHCTPYKIIAA B Buie OaiaH-
CHPHOM CHCTEMBI, B KOTOPOW PaBEHCTBO PEAKTHUBHBIX CHMJI Ha KOJecaX XOJOBBIX TEIEXEK
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00ecIIeYnBaeTCsT aBTOMATIIECKH 34 CYEeT KMHEMATUKK CUCTEMBI. DTO JeaeT ee He3aBUCH-
MOH OT HAIIPSDKEHHOTO COCTOSTHUS (DYHIAMEHTa W TPyHTA OCHOBAaHMS W, JIO W3BECTHOM
CTEIICHU, OT KadyecTBa OOECICUCHUST TDIOCKOCTHOCTH KOJIBIIEBOTO TyTH. Kpome Toro, oHa
TTO3BOJISIET 00PA30BATh HEOOXOMMMOE KOIMYESCTBO KOJIEC ¢ PABHBIMUA YCHIMSIMH Ha HUX TIPH
MUHUMAJIEHOM KOJIMYECTBE TOUCK KOHTAKTA C TLIATHOPMOIA.

Ha puc.1.91 mpusejieH ipuMep MOCTPOSHUSA MOJOOHON OalaHCUPHOU CUCTEMEL B BU-
Jle TpeX pa3MeINICHHBIX B OJHOM IIPOCTPAHCTBEHHOM OOBEME TPYIII CTEPXKHEBBIX TeTpa-
SJIPOB: YeThIpeX KBasuTeTpasnpoB 2 (puc.1.91a) nepBoii rpymibl, [BEHaIIATH TeTPadl-
poB 4 (puc.1.916) BTOpOI TPYyHIIBI M TPHUIIATH IECTH TeTpasapoB 7 u & (puc.1.916)
TpeThel TPYIIIBL. TeTpaszipbl BceX TPYII, KpoOMe ITOCIeHHEH, co/lep)aT BepTHUKAIBHBIH
CTEPXEHb, COCHUHSIONMA WX BEPIIMHBI C TOYKON IIEpeceYcHUs] MeJWaH OCHOBAaHUS.
BosuukaoIuit mpu 5TOM HAKJIOH 3€pKaJbHOM aHTCHHBI BCISJCTBHE MIPOCATKH OCH, Ha-
[IpUMEP JIBYXOCEBOM TEJIEXKKHU Ha A,., paBeH

A0y = Apag Feg = 1= Ay 37 - e, (1.137)

TIe Mg, — KOJTMYECTBO APYCOB (TPYII TETPASIPOB) OATAHCHPHOR CUCTEMBI; Fypp, ~ CPEM-
HUI paryc Kpyra KaTaHus.

B paccmoTpeHHOM TIpMMepe TIpH JIBYXKOJIEHHOM ITBYXOCHOM TEJIeXKEe Peakius OT
MAacChl 3¢pKaTbHOM aHTCHHBI, MPUXOJATICHCS Ha OJHO KOJeco, cocTaBisteT 1/432 Q%

peakIsg oT BETPOBOTO MoMeHTa — 1/216 mf -r,;éﬂ , & BepTUKAIbHOE TTepeMelleHrne yria

ropr30HTAIBHOM ILTaTdopMbl OIIY BeiaeacTBHe padboThl OATaHCUPHOU CHUCTEMBI HE IIpe-
BBICUT 1/54 mpocallku A, OCU TEJIECKKH.

10 & K0AbU€601U nyms

Puc.1.91. bazosasg Momens popMoodpasoBanud asuMyTanbHoi yactu OITY HOBOTO TIOKOJIEHUS B BUIE

OaJJaHCUPHOM CHCTeMBI: @ — IUIAaH OaJaHCUPHOM CHUCTEMBI; 6 — ¢parMeHT IUIaHa ¢ M300paXeHHeM

KOHTAaKTa TeTpasApoB TepBOil M BTOPOH TPYIIT; 6 — (pparMeHT TulaHa ¢ M300pakeHWeM KOHTaKTa TeT-

PasmpoB BTOPOW W TpeThed TPYIII; ¢ — BHI COOKy; I — muaTdopma; 2 — TeTpasap MepBOW TPYyIIbL; 3 —

Y3/IBl OCHOBAaHUS TeTpas’pa BTOPOH TPYIIHBI; 5 — CTepXeHb, 6 — BepIIWHA TeTpasmapa; 4, 7,8 —

TeTPasAphl TPETheH TPYIIIBI; 9 — Y3IIBI OCHOBAHUS TeTPasapoB; 7, 8, 10 — azuMyTabHasd TeJleXKa;
11 — cBa3eBag depma
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YeTBepToli 0cOOeHHOCTRIO 0a3zoBoit Monienr Ol1Y, aganTipoBaHHOTO K YIIIOBOM cTabu-
JTU3alIK, SIBJISIETCST 0c0D0e pellicHue YIIIOMECTHOTO 3alletUIeHus puBosia. 1Ipr KoHcTpyu-
POBaHII YIJIOMECTHBIX TIPHBOIOB OOJIBINNX 3¢PKATBHBIX aHTEHH, KOTra JuaMeTp OOJIBITIOro
3y0UaToro Wik I[€BOYHOTO Kojteca jiocturaeT 20 M U 6ojee, BOSHUKAIOT Kpaitte OoJbIive
TPYTHOCTH B U3TOTOBICHUH M COOPKE TAKKX KOJIEC HA MOHTAXE B YACTH OOECIICUCHUs TOY-
HOCTU X (POPMBL. DTH TPYTHOCTH MOTYT OBITH MCKIIOUCHBI IIPU MCIIOB30BAHII BUCSIETO
3a1eTUICHIS TIPHUBOIA YIJIOMECTHOro BparieHus (prc.1.90) K 60IbIIIOMY BEIOMOMY KOJIECY,
TIO3BOJISIOIIETO PE3KO YIIPOCTUTHh M3TOTORICHWE W MOHTAX TIIOCHIEHETO, CHSIB OrpaHurde-
HUS Ha TOYHOCTH €ro KOHGUTYPAITHH, a TaKKe 0OSCIIEYUTh HE3ABUCUMOCTh 3aIeTUIEHUS OT
JlebopMHUpOBAHUST KOHCTPYKITWIL. B 3TOM ciydae JBUTATEM U PEAyKTOPHI YIIIOMECTHOTO
IIpHUBOIa & CMOHTHPOBAHEL B METAIUIOKOHCTPYKIIMKA 9 Ha Kadarolelicsa croiike 10, miap-
HUPHO 3aKpeIUIeHHON B Touke B 1m1ardopMbl M pacIiONOXEHHON B IDIOCKOCTH OOJIBIIOTO
BeZioMoro Kojieca 11 KacarellbHO K €ro OKPY>XHOCTH. 3a CYeT MOBOPOTOB CTOMKHU /0 OTHO-
CHUTEIBHO TOYKKM B obecrieurBaeTcsl KOMIICHCAIIUST OTKJIOHEHU odepTaHus Kojeca [ or
OKPYXHOCTH 1 B3aUMHBIX CMeIeHU (B pe3yisrate JiehOpMUPOBAHKS) [IEHTPOB OOIIBITIOrO
BEJIOMOTO KOJieca W BeyIIeH TeCTepHU YIJIOMECTHOTO puBofa 8 Takum obpasom, perie-
HHUE 3a7a91 KOMIICHCAITMM HEKPYIIIOCTH Kojieca 1 yrIIOMeCTHOTO TIPUBOJIA TIOJyYeHO pas-
JIEIICHUEM TIPHUBOJIA Ha JIBE TPYIIIBI: COOCTBEHHO [TPUBOJ U KAYAIOIIYIOCS CTOMKY, KOTOpast
SBIISIETCS 3BEHOM-KOMIIEHCATOPOM, IIpeobpaszyronM cBs3d Tvra CIIY B cesizm tvna CILILL

Tlocenneii rmaBHOM 0COOCHHOCTHIO cTabmI3KpoBaHHOro OIIY sBIIgeTcsS MprMEHEHME
B TIPUBOMAX BPAICHUS MHOTOIIPHUBOIHBIX CHUCTEM, MOII[HOCTH BCEX [MPHUBOJIOB KOTOPHIX
CYMMUPYIOTCSI MHOTOIIOTOYHBIM PEIYKTOPOM CyMMaropoM. B asuMyTaTsHOM IIpHBOJE,
npenpctapiieHHoOM Ha prc.1.90 n 1.91 n mncrons3yormeM GpUKITMOHHOE 3arelUIeHUe, poilb
€JIMHUYHBIX TPUBOIOB BBITIONHSIIOT XOJIOBBIE TEJIEXKH, a pOJIb Kojleca — cymmaropa —
KOJIBIIEBOM ITyTh. B yrIioMecTHOM TIPUBOJIE ¢ BUCSYMM 3alleIUICHUEM, SIMHUYHBIC TIPUBOJIBI
pasMereHbl B METAUIOKOHCTPYKITMK 9 Ha Kavamrrelkics croiike 0. Kaxuplit IIprBOa CO-
JIEPXUT DICKTPOBUTATENb C PENYKTOPOM, Ha BEIXOIHOM Bally KOTOPOTO CMOHTHpPOBAaHA
IIECTEPHS, HAXOALIIASCI B 3alCIUICHUU € 3yOUaTbIM (M 1IEBOYHBIM) BEHIIOM OOJIBITIOrO
BeZloMoro Kojieca I1, BBITIONHSIONIETO B JaHHOM CiIydae pojib Kojeca-cymmaTopa, coOu-
paroIIero MOIIHOCTH BCEX €IMHUYHBIX [TPHBOJIOB.

Ha cerogug crabwmmsnpoBanabie OIIY moOnyYiIyv mocTaTodHO IIMPOKOE pacIpocTpa-
HEHME KaK y Hac B CTpaHe, Tak M 3a pyoexom. Hampumep, B ITHHUMIIpoeKTCTATEKOHCT-
pykims ©M. MeJbHHKOBA Ha OCHOBE pealn3aliiid Mopeiei (popMocTabIN3NpOBAHHOM
3epKATBHON crcTeMbl U cTabwmnsupopaHHoro OIIY paspabotaHbl (4acTh KOTOPBIX ITO-
CTPOCHA) 3cpKAITbHBIE aHTeHHBI HOBOTO TToKojleHus Tra PT® ¢ pasmepamu pedriekTopa OT
12 mo 128 m. Ha pwrc.1.92 n 1.93 npuseneHsl hoTorpadrii MakeToB CTPOSIIITUXCS 3€PKATBHBIX
AHTCHH 3TOr0 THUIIA, COOTBETCTBECHHO 32-MeTpoBoil PT®M-32 n 80-metpoBoit PTJI-80.

Puc.1.92. Monenb crpogiieiicss oTedecTBeHHOM Puc.1.93. Monens crposiietics 80-
32-MeTpOBOM 3epKaJIbHOM anTeHHb PTd-32 MeTpoBOil 3epKaiibHOM aHTeHHbL PT]I-80
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OcobernHocti hopmoodpazopanms OIIY 3epkalbHBIX aHTEHH IUIS CIIyTHAKOBOI CBS3H,
ocobeHHO s ¢Bsi3r ¢ MC3 Ha reoctallMOHAPHBIX OPOUTAX, OIPEACIISIIOTCS, BO-IIEPBBIX,
OTHOCUTEIIFHO MEHBIIIMMHU pasMepamMi, ot 2 10 32 M, BO-BTOPBIX, UCITOIB30BAHHEM BME-
CTO BOJTHOBOJHOIO TpakTa JIy4eBOJd, W, B TPETHUX, OIPAHMYCHHEM JMAIla30HA VIJIOB B
pexume ciexenust B Ipefenax 10-20° mpr obecrieueHN BO3MOXHOCTH ITEPECTAHOBKA
AHTEHHBI B IOJIHOM JIMAMa30He YIIIOB HebecHo moycdeprbl. COOTBETCTBYIONINE MOJIETH
nocTpoeHus 9KOHOMUYHBIX OITY ¢ orpaHMYeHHBIM CEKTOPOM HABEACHUS U JIyIEBOIHOMN
cXeMolt ODJTydeHUsI, OXBaThIBAIOIIKME IOCTATOYHO IMUPOKWM IUANa30H BO3MOXHBIX pea-
nmuzanrii, mpuselieHsl B [12]. Ha puc.1.94 u 1.95 npusesiensl doTorpadmi MakeToB U
CXEMBI MOCTPOEHHBIX 3¢PKATBHBIX aHTEHH 3TOTO THUIIA CEPUITHOTO HCITOITHEHMS, COOTBET-
cTBeHHO 16-MeTpoBoif 1 12-meTpopoit. OIY 3THxX aHTEHH B MOJHOM Mepe pealu3yioT
paccMOTpeHHBIe BBINIEe Mojein dopmMoobpazoBanus cradwinsupoBanHoro OIIY ¢
yueToM: crielTMpUKK paslieJIeHUsT IPHUBOJOB Ha CIEISINNE ¢ JUAa30HOM HAaBEJICHUS B
npegeax 10-15° 1 Ha MepPEeyCTAHOBOYHEBIE; IMUPOKOTO HCIIOIB30BAHUS IPUBOIOB TOJ-
KAaIIero THUIla, KAHATHBIX W IEITHBIX; HEOOXOMMMOCTH Pa3MENICHUs] MePUCKOITMYECKIX
(ITOBOPOTHBIX) 3€PKAaJl JIy4eBOIa BIOIb OCHOBHBIX OCEif BpallleHUsI 36pPKATbHON aHTeHHBL.

a) o)

Prc.1.94. 16-MeTpoOBEIl OTeYeCTBEHHBIN PaIuoTeNIeCKOT HOBOTO ToKoleHus Tuna PT® B mcmomn-
Hennu PT®-16-C ¢ orpaHuYeHHBIM CEKTOPOM HaBe[eHUS M pasfeleHrueM ITPUBOIOB Ha CIeAIIe
U TIepeyCTAHOBOYHEIE, C CAMOIIOIHFEMOM KOHCTPYKIIMH B 3aJJAHHOE TIOJIOXEHUE:

a — BUJ CIiEpeny; O -- BUJ C3aH

1.6.7. Pacyer KOHCTpPYKIMii 3epKajibHbIX aHTeHH. [Iprt ¢hopmMooOpazoBaHUM 3epKailb-
HBIX aHTEHH, MPEJCTABISIONINX cOOOM KJIacc IPEITM3NOHHBIX KOHCTPYKITUI, Ha IepBOe
MECTO, B OTJIMYKE OT TPAJMITMOHHBIX METAUTOKOHCTPYKITHi, BBIXOAUT YCIOBHE COXpaHe-
HUSI TCOMETPUIECKOM (OpMBI M TIOJIOXEHUS SJIEMEHTOB aHTEHHBI, KOIJA JIOKAJIbHBIC
MaKCHUMYMBbI HAIIPSDKCHW HE UMEIOT ollpefielistiolero 3HavdeHus. [Ipu pacyere JomxkHA
OBITh BBISIBICHA CTCIICHb COXpaHEeHUs (DOPMBI U MOJIOKEHUS paboOvrX 3JEMEHTOB aHTEH-
HBI, KOTOpas SIBIETCSI MHTETPaIbHON (YCPEAHEHHOM) XapakKTePUCTUKON HAMPSDKEHHOIO
COCTOSTHUST KOHCTPYKITHIL. BIOK-cxeMa IMOJTHOro pacyera MpuBelieHa Ha puc.1.96.

Pacuer reomeTpuy BKIIIOYAET: OIIpE/le]ICHUE KOOPAWHAT Y3JIOB IIpH 3aJIAHHOM TOITO-
JIOTHH, pacyeT JITUH 3JIEMEHTOB, OIIpefle]IeHHE IeHTPa TSDKECTH COOPYXEHUS U €ro yac-
Tei, pacyeT MOMEHTOB HWHEPITHKM OTHOCUTEIBHO HWCIIOIHUTEIBHBIX Oceif, oIpeieiieHre
MAacchl COOPYXECHUS, CWI MHEPITUA U TIEHTPOOEXKHBIX CII. Bee 9TH pacyeTHbIe olepaliiun
BeIONHSET ITporpamma CAYHA.
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Puc.1.95. CxeMa 12-MeTpOBOTO OTEUECTBEHHOTO PAINOTEIECKOIAa HOBOTO ITOKOJIeHus Thiia PTd-12
C OTPaHWYIEHHBIM CEKTOPOM HaBeleHHS, 000PYIOBAHHOTO YeThIPEX3ePKATBHBIM JTyIeBOIOM
1 - pYIIOpHBIN o0yJaTelh; 2 — almapaTypHbIH KoHTeiiHep; 3,4, 5,6 — IOBOPOTHOE 3epKajo; 7 — JIyde-
BOJHAA KaOWHA; § — 3epKajbHasd CHCTeMa; 9 — yIJIoMecTHasA ock; 10 — KOHTppedekrop; 11 — yriaoMe-
CTHBI® TIPUBOJIBI; 12 — yIJIOMeCTHas Omopa; [3 — asuMyTATBHBIA TIpUBOA; 14 — asuMyTaJIbHAs OIOpPa;
15 — omopHas KOHCTPYKITUS

Pacuem zeo.

Pacuem na mo'mocmb|

Cbop Hazpyzox

COCMOARUA KOHCIMPYKUUU

Onpedeneniie HanpaNceHHO-0ePoOPMUPOBAHHOZ0

]

| Ilposepra ycaosuii no npounocmu |

| Onpedenenue 0edopmMayUOHHbIX UCKAHCCHUTI |

Onpedenernue napamempos GoxycrHol
KoMneHcayuu

!

Onpedenenuie HEpeeMUUECKUX

nomepo
!

Onpedeneniie SKOHOMUYECK 0T
agpexmugrnocmu

!

IIpocrosuposanue MexHuK0-sK0Ho-
MUHECKUX noxazameneli 0ns
2e0MemPUYeCcKy ROOOOHBIX GHINEHH

Puc.1.96. biiok-cxeMa MOHOTO pacyeTa MPeIu3uoH-
HBIX KOHCTPYKITUH 3€PKATbHBIX PaTHOTEIIECKOTIOB

Ilox HavYaIbHBIMA UCKaKEHUSI-
MW (HaYaJIbHOH TOYHOCTHIO) IIO-
HUMAaETCS COBOKYIIHOCTh Hadallb-
HBIX IIOrpelrHocTeil GopMbl U MO-
JIOKEHUSI, BO3HUKAIOIIUX [PU HU3-
TOTOBJIEHUM, MOHTAaXE U IOCTUPOB-
ke KoHcTpyKiwuit. IIpu sTtoM mpu
pacyeTe Ha TOYHOCTH PEIIAIOTCS
JIBE 3a/lavuu:

- [0 U3BECTHBIM JIOIIYyCKaM
(OTKJIOHEHMSIM) COCTABIISTIONTAX
3BEHBEB PACCUUTHIBACTCS OTKIJIOHE-
HHe 3aMbIKaIOIIero 3BeHa;

- 10 33JlaHHOMY  JIOIYCKY
(OTKJIIOHEHWTO) 3aMBIKAIOIIETO 3Be-
HA PACCUUTHIBAIOTCS DAaIlAOHAIb-
HBIC OTKIIOHCHUSI COCTABISIONIUX
3BEHBEB.

CBi3b MeXJIy 3aMBIKAIOIUMUA
OTKJIOHEHMSIMUA JIIOOOU TOYKKU U
COCTABISIIONIAMA  [TOTPEITHOCTIAMA
3BEHBEB Pa3MEpHOU IIeIH, Hakal-
JIMBAEMBIMU  [IPU  M3TOTOBIICHUM,
MOHTaxe U I0CTUPOBKE, YCTAHABIU-
BarTCs (popMyIoi
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on =4 k8] <[5 )] (1139

rne A; — nepegaroyHoe OTHOIIeHWE; K; — KO3(p@PUIMEHT OTHOCUTEIHbHOTO paccesd-
HUS §-TO 3BE€HA pPa3MepHOU Iienu; A,; — OTKIOHEHUE (PaKTUIECKOTO pasmepa i-TO
3B€HA OT HOMWHAJIBHOTIO; O, — TO Xe€, HO CPEeNHEKBaIPATUIECKOE 3HAYCHUE OTKIIO-
HEHUU A,

[IpruMeHUTENBHO K OTpaXalollel MOBEPXHOCTH 3epKayla pedIeKTOpa COOTBETCTBYIO-
mee 3Havente OCKU &,z onpepenseTcss ypaBHeHIEM

2 e

Go= Dl (ONE) + 30, (oN ) + 0, (oNe) +(oNw) | (1.139)

Irae o ,:,%C — CPCAHCKBAJIPATHICCKOC HAYAJIbHOEC OTKIOHCHMEC IIO0 HOPpMAJIIM K ITOBCPX-

HOCTH OT TCOPCTUYCCKOTIO ITONTOXCHMA H—YSJ'[OB Kapkaca pe(l)JICKTOpa, YUHUTBIBACMOC

TOJIBKO B ClIydac OTCYTCTBHUA HOCTUPOBKHU IIPpH C60pKC Ha MOHTAaXE,; Zj(GN’:?C) -

CYMMapHada CpCIHCKBAApATUYCCKAA IIOTPCHIHOCTL MHCTHUPOBKHKU, IIPUYCM 2§~:1 -

BCIICACTBUC OH_[I/I6OK, MCHAIIMMUXCA € M3MCHCHHCM MCCTOIIOIOXKCHIMA IOCTI/IpyeMOﬁ

TOYKM, a 29:; .1 — BCIeICTBUE HE3aBUCUMBIX ONIMOOK; GN, - CpelHEeKBaIpaTHie-

CKOe HavYalbHOE OTKIOHEHUE (POPMBI OTPAXKATEIHHOIO IUTA OT TEOPETUIECKOTO IIPO-
dwrst. [TocienoBaTeIbHOCTE pacdeTa Ha TOYHOCTb, (hOPMYJIBI pacueTa JUIs pa3iudHbIX
cimydaeB cOOpku pedieKTopa, a TaKXKe COOTBETCTBYIOIIME HOMOIPAMMBI IS OIIpeie-
JICHWS TOYHOCTH IPUBEACHEI B [12].

COop Harpy3ok Ui pacuera dKCIUTyaTalTMOHHBIX COCTOSTHUH KOHCTPYKITUN 3epKailh-
HBIX aHTEeHH IIpou3BoauTcs B cooTtBeTcTBUU co CHull 2.01.07-85, HO ¢ y4eTOM CIICIIM-
UK 1X IpeIeTHHBIX COCTOSTHUTH.

BDTO OTHOCUTCS TIPEXKJEe BCEro K BETPOBOMY BO3JCHCTBMIO. PacdeT KOHCTPYKTHBHO-
mexanndeckoit cuctembl (KMC) 3epkainpHOM aHTEHHBI BeJIeTCS Ha JIEHCTBME HOpMATHB-

HOTO DKCIUTyaTAITMOHHOTO BETPOBOTO JaBICHUS (CKOPOCTHOTO HaItopa) q,fe , TIpA OIIpe-

JCJICHUN KOTOPOI'0 JOJDKHO YYWUTBIBATHCA PA3IMINC CTO PACYCTHBIX 3HAYCHUNA IIPUMECHN -
TCJIBHO K TPEM OCHOBHBLIM PCXKMMaM 3KCILTyaTalluM:

I pexxuM — peXUM HOPMAaIbHOM DKCILIyaTaIlluW (TOYHOCTHOM PEXIM) q,fal , TIpu

KOTOPOM WMCKaKEeHHUE TeOMETpUUeCKON (GOpMBI W ITOMOXKEHUS paboOYMX DIEeMEHTOBR
3epKaabHON aHTeHHBI, BBI3BaHHBIC YIpYrumMu pedopmarmamu KMC, He TODKHBI
MIPEeBBINATh 3HAYCHWIN, TapaHTUPYIONIAX OIpeIe]eHHBIN YpoBeHL (M dMeKTUBHOCTA
paboOTHl aHTCHHEL;

IT pexuM - KUHEeMaTHIeCKUHA PeXUM q,ff , IPY KOTOPOM HOJIKHA OBITH TapaHTH-

poBaHa paboTOCIIOCOOHOCTH BCeX IIPHUBOAOB, HO JOMYCKAeTCS CHIDKEHHUE TOYHOCTH
IIpU ee KOHTpoIle, & UMEHHO, IPeBEIIIeHNe orpaHmYeHuii I-ro pexxnma Ha medop-
MaIlTMOHHBIE NCKaXEeHMS;

III pexuM - SKCTpeMaIbHBIA pPEXUM q,f; , IIpK KOTOPOM B HepabOUYUil MEpHOL,

JTOJDKHA OBITh obecrieueHa B YIIPYroit crajuu paboThl MarTepraia Hecylas CIIOCOOHOCTD
sneMeHTOB 1 y310B KMC. Ilpu sToM 3A MOXET OBITh IIEpeBeJcHA B IIOJIOXECHHE, 00eC-
MMeYMBAIOIIee MHUHUMAIBHBIC BETPOBBIE CWJIBI; IPUBOJBI BBIKJIIOUCHBI; BKIIOUEHBI YCT-
pOMCTBA 3aIITHIPEBAHUST M TOPMOXCHUS.
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HOpMaTI/IBHOC SKCILTYaTallTMOHHOC BCTPOBOC JABIICHHNC q,fe CIICAYCT OIIPpCACIIATL Ha

OCHOBE HOPMATHBHOTO 3HAYCHUS CKOPOCTH BeTpa V,g o dopMyIe
2
g = 0,0625(V,£) (xre / M), (1.140)

e V,g , M/C — CKOpOCTh BeTpa Ha ypoBHe 10 M HaJl TTOBEPXHOCTHIO 3eMiIn. Orpeselie-
B o .
HUEe V,, 3aBUCUT OT PeXMMAa IKCIUTyaTaluy 1 TpedoBanmii 13:

a) ipu [ pexxmrme V,gl YCTaHABIIMBACT-

ca B T3, Kak IpaBWIO, COOTBETCTBECHHO

B
Vi, m/e npenycmorpentomy  CHull  2.01.07-85
palfOHMPOBAHIIO,. HO Ha OCHOBE CKOPOCTH
21 BeTpa ¢ 3ajaHHoit (B T3) obecrieueHHO-
B Vi CTBIO paboThl 3A II0 BpeMEHM ®, MO0 C
20 VII TTOMOITIBI0 METOJIA CTATUCTUYCCKOM MHTEp-
18k TOJISIITUN TT0 KPUBBIM PaCIIpe/IeICHUST BET-
pa [13], 1ubo 110 yCpeaHEeHHBIM IpadprKam
161 p, / pactpeieienus Betpa (puc.1.97);

14

12

/ %/ / 0) mpu II pexume V,sz yCTaHaBIN-
V>// V/
~ //

Baerca B 13 mmbo Kak «..BeTep V,gl

’ I
10 ] H/>// ! ILTIOC TIOPBIBBL..», MO0 Kak «..BeTep C

Pd
HOpbIBAMHK IO VBZ...», ambo  Kak
/ / H3
/—’

«..BeTep V,gz TUTIOC TTOPBIBHL...»;

90 95 97 99 o, % B) mpu 111 pexuve V.2 yeramapmu-

Puc.1.97. 3aBMCHMOCTb HOPMAaTHUBHOM OSKCIUIVA-  paercd B 13, Kak IIPaBUIIO, COOTBETCT-
TAI[HOHHOH CKOpPOCTH Berpa V& OT 3amaHHON  peppo npeycmorpernomy CHull pait-
06ecIIeueHHOCTH PAabOTHl © MPUMEHUTENBHO K OHUPOBAHMIO, HO HA OCHOBE CKOPOCTH
BeTPOBBIM PaHOHaM 1O FHHH: BeTpa, IIpeBBIIacMOM OOWH pa3 3a 3a-
1-VIL - BerpoBhie paiioHbL naHHbf (B T3) TapaHTHIHBIA CPOK

cIIyX05I [12, Tab6m1.6.1].

Kak wuckinouenue, ecim V,£3 oombrire 37 M/c (ckopocTH, pekomeHmayemonn CHull
st VII BeTpoBOTO paitoHa), OHA yCTAHABIMBAETCS HEMOCPeCTBEHHO B T3 Kak «...BeTep

C IOpPBIBAMH 10 V,£3 ...», IpUYEM V,£32 50 m/c.
PacderHOE 3HaYEHWE BETPOBON HATpPy3KH qf CIeyeT OIpe/eisATh KaK CyMMY Cpejl-
Helt q,ﬁ W IIyJIbCAlIMOHHOU qf cocTapisromux [31].
@3 =Y (dn+dp) (1.141)
e Yr — Koo OHUIMEHT HAJIEXHOCTH TI0 BeTpOBOM Harpyske [31, m.6.11].

3HavYeHWe CpeHel COCTABIAIONIEH BeTPOBOM HATPY3KU q,ﬁ Ha BBICOTE Z HaJl TOBEPX-

HOCTBIO 3¢MJIX CJICAYET OIpPEAEISITh 110 (hopMyIie
gb =gt -, (1.142)

e K, — KO3(hGUIIMEHT, YINTHIBAIONTHY U3MEHEHIE BETPOBOTO JMABICHUS TI0 BEICOTE 7 1
OIIpeIeISIEMBIl COOTBETCTBEHHO THUITY MECTHOCTM To TipuHgroit B CHuIl xiraccudpuka-
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muu [31, 1abn.6]; ¢ - asponuHAMHYECKUH KOIDGUITUESHT, cM.I1.1.6.3; THIT MecTHOCTH (A,
B i C) noikeH OBITH yKazad B 13.

3HaueHUe ITyIBCAITMOHHON COCTABIMIONICN BETPOBOU HArPY3KHA qg Ha BBICOTE 7 HaJ
TOBEPXHOCTBIO 36MIIN CIEAYET OIPENEIITh IT0 hopMmyie
B B
qP ZQm'E.!'g'V7 (1143)
e & - KoxhPuimenT TMHAMIIHOCTH; { — KO3 GUIIMEeHT ITyabcallii (TIOPHIBOB) JaBIIe-
HUS BeTpa Ha BBICOTE Z; V — KOXDOUIIMEHT IIPOCTPAHCTBEHHOU KOPPEJAITNH ITyIbCalTiid
BeTpa.
KoadhdpuimmenT & ciaemyeT onpelelsaTh COOTBETCTBCHHO 3HAUCHUIO TapaMeTpa € IIpH-
MEHHUTEJIBHO K JorapupmMuuecKoMy AcKpeMeHTy KoisebaHwuit 6 = 0,1, xapakTepHOMY LIS

KMC 3epKallbHBIX aHTEeHH, 110 4epT 2 [31] Ha OCHOBe IMHECHHON MHTCPIIOJSIIINA IIPUBE-
JICHHBIX TaM KPWBBIX &, TTOCTpOeHHEIX Mg 8 = 0,3 m & = 0,15 mmo dopmyite

Eo1 = &o3 + 1733(2';0,3 - 2';0,15)- (1.144)

IIpudeM €, TP 9TOM, BEIYACISICTCS Kak

= a0y s )", (1.145)

re fi — ImepBast 4acToTa COOCTBEHHBIX KOJICOaHWA.

Jumama3zon 4acToT ImepBbIX (GopM cOOCTBeHHBIX KoacOaHuii KMC mexuT B IIperenax
or 0,5 1o 5 I'. B ¢BsA3M ¢ TeM, UTO IIpecIbHBIC 3HAYCHWS YaCTOThI COOCTBEHHBIX KOJIE-
OaHMY f; 3epKaJbHBIX aHTEHH IIpU JeKpeMeHTe Konebanuit § = 0,1 npesbimator 4-5 I,
CWIBl WHEPIIWM, BO3HUKAMOIINE MPH KOJIEOAHUSX MO COOTBETCTBYIOIIEH COOCTBEHHOM
dopMe, MOTYT IIpW TUHAMIYIESCKOM pacueTe He YIUTBIBaThed [31, 1m.6.8]. Kosdgdumment
¢ cmemyer mpuauMath Mo CHwUII COOTBETCTBEHHO 3aAaHHOMY THUIY MECTHOCTH [31,
Ta6n.7]. Kosapdpuiment v Takxke cieayer mnpuHumars no CHull B 3aBUCMMOCTH OT pas-
MepOB U KoHpuryparuu pacueTHoit mopepxHoctu KMC, Ha KOTOpOI yUYUTHIBaeTCST KOp-
peramms mynabcarmit [31, Tabir. 9].

TTocKONBKY psit KO3 GDUTTHESHTOB 1 q,f? 3aBUCAT OT peXMMa DKCIDIVATAIIMH, OIIpelic-

JICHUEC qg CIICAYCT IIPOU3BOINTE COOTBCTCTBECHHO THUILY pacydcTa.

IIpu pacdere nepopMatmOHHBIX McKaxXeHUE KMC:
I pexxnm (obectievenme TouHocTH), ¥ =1,0, £ =0, £ =0

QZ ZQHQ Kyc (1-146)

IT pexxum (KOHTPOJIb MCKAXEHMIA), Vr= 1,0.

Cryyvaii: V,£2 KaK «BETep... V,gl IUTIOC IIOPBIBEL...»
= (gp) ko) (1 +0); (1.147)
.. 17 B2 B2
Cnyqait: V,,” KaK «...BeTep C IIOPBIBAMU 10 V,,~ ...»
qu = q,faz KyC. (1.148)
. B2 B2 .
Ciyqan: V,,° Kax «...BeTep V,,” ILTIOC TOPBIBLL...»:

2= (gu; #0)(1+0); (1.149)
IIpu pacueTe MOITHOCTH ITPHUBOIIOB:
IT pexxum (kuHemarudeckuit), vr = 1,0.
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Ciryyait: V,gz KaK «...BeTep V,gl ILTIOC TIOPBIBBL...»:

- 0e3 yueTa ITOPEIBOB
1
(@) =t (1.150)
- C y4eTOoM MOpbIBOB 110 (1.147).

Cry4vau: V,£2 KaK «... BETep C IIOPbIBAMH JIO V,£2 ol

- 0e3 yueTa ITOPEIBOB
1
(@) =@F -0+ (1.151)
— C yYeTOM TIOpPHIBOB 110 (1.148).

Coyuait: V.22 xak «.. Berep V;2? mwmoc mopsIssL...»

- 0e3 yJyera ITOPBIBOB
1
(@) = a0 (1.152)

- C y4eToM MOpbHIBOB 110 (1.149).
IIpu pacdeTe crieTUieHIS BO QPUKITMOHHBIX IPUBOIAX U TIPOYHOCTH TIPUBOIOB!
II pexxum (kMHEMAaTUYECKU), V¢ = 1,4.

Ciy4dai: V,£2 KaK <«...BETEp V,gl ILTIOC IIOPBIBEL..»:
o =v,(a8) wc) (148 ), (1.153)

TJle IPU OTIpeeICHIN € IPUHNMATD q,fe = q,ﬂl .

Cryyaii: V,£2 KaK «...BeTEp C IIOPhIBAMH JIO V,£2 S

qu:Yf(q’f?z_KH_C)_(Hg.g.v).(ug)*l, (1.154)

TJle TIPY OTIpeieIeHN £ TIPUHUMATh q,fe = q,faz(l +o)y .

Ciy4dai: V,£2 KaK <«...BeTep V,£2 ILTIOC TIOPBIBBL...»
o =v,(a 0] (1485, (L.155)

TJle TIPU OTIpeeICHIN € IIPUHNMATD q,fe = q,fez .

IIpu pacdeTe Hecylel CIIOCOOHOCTH (MIPOYHOCTH W YCTONIMBOCTHA) METALUTOKOHCT-
DPYKITHIA, YCTPOMUCTB CTOMIOPEHUS U TOPMOXKEHUS:
I pexum (9KCTpeMANbHBIA), ¥y = 1,4.

Cryyaii: V,£3 no CHull ¢ ydeToM rapaHTHITHOrO CpoKa CIy:KObl 3A
0> =1 (@8 ) (148 00v), (1.156)

TJle IPU OTIpeeIEHUN £ IPUHNMATD q,fe = q,f; .

Cryyaii: V,£3 KaK <«...BeTep ¢ HOpbIBAMH IO V,£3 ..» Ipr V£32 50 m/c
-1
q£3=’Yf(q£33-ICH-C)-(1+E,-(;-V)-(1+(;) , (1.157)

TJle IPU OTIpeeIEHUN £ IPUHNMATD q,fe = q,f;(l + g)’l .
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s cbopa cTaTrueckol BETPOBOM HArpy3KW B Y3JIBl Kapkaca pedIeKTopa MOXHO
MIOJIB30BAThCS ¢ TOYHOCTHIO 15-20% mpubmmkeHHON Momenbio [12, § 6.5], TTO3BOISIO-
el TIPeICTABUTh BETPOBOE JABICHUE KaK CYMMY BO3JICHUCTBUNA CUMMETPUYHOTO M KOCO-
CUMMETPHUYHOTIO BUJIA:

- CAMMETPHUYHAS Harpyska, HOpMAalbHasl pPacKpbIBY, PABHOMEPHO paclipejie/icHHas
Mo HeMy M ajieKBaTHas 0 JIEHUCTBUIO KOMITOHEHTE CYMMAapHOI BETPOBOM CHIIBI (Qp )5

BIIOJb ocu OZ
B\ B
g ) =c (q ) : (1.158)
( 2 T TRy
— KOCOCHMMETpHUYHAS HArpy3Ka IIepBOrO pojia, HOpMaJIbHas PacKphIBY U ajeKBaTHAS
. B B
[0 IEHCTBUIO KOMIIOHEHTaM (m p) u (m p) CYMMApHOIO BETPOBOIO MOMEHTA OTHOCH-
y X

tenbHO oceit OY u OX (OY - mapajuiesbHa YIIIOMECTHOM OCH)

(qu)xm = (8my —=0,5¢, -1, -l"’l)rirp’1 cos (p,c(qf)

JK

o (1.159)

(qu)xm = (8mx +0,5¢, - r, -F’l)rirp’1 sin (p,c(qf) (1.160)

ik 0

— KOCOCHMMMETPUIHAS HArpy3Ka BTOPOTO poja, ITapajlielbHast pacKphIBY, paBHOMEp-
., B B

HO pachpefielicHHas 110 HeMy W afeKBaTHas Mo TeACTBUIO KOMITOHEHTAM (Q p) u (Q p)
x y

CYMMAapHOIT BETPOBOIL CIIIBI BIOJb oceit OX u OY

(qfx)m = cofef) ; (1.161)

JK

(qu)j? =c,(af )0; (1.162)

e (qf)o - 3HaYeHUE qf Ha ypOBHE YIIIOMECTHOI ocu 3A, a a’poanHaMITIecKue Koad-

buIMeHTs! ¢ U M TIPUBEIEHBI K IIEHTPY packKpbiBa pediekropa (puc.1.98).

B ciyuae, korya mmpu OGOIBIIOM IHaMETpe packpbiBa pediekTopa Meperaj Haropa 1o
BBICOTE MMEET CYIIECTBEHHOE 3HAUYCHWE, OH YUYMTHIBACTCS BBeaeHUEM B opmyny (1.159)
JTOTIOTHATEILHOTO WieHa

2] =1{smy —05c -, - FY)+ (qg)zl .(qg);ll ! cos(px(qg)z; (1.163)

JK

rae (qg)(l) = O’S[(qg)oz + (qg)m] > (qf )(I)I = O,S[(gf )02 B (qf )01] > 8 (qf)m " (qf)oz -
3HAYCHUST qf COOTBETCTBEHHO B CaMOIf HM3KOI 1 caMOil BBICOKOU TOUKax pediieKTopa.

B yTouHeHHOIi MoJea, 00OOIIAIONIE SKCITePUMEHTAIBHEIC JAHHbIC IIPOAYBOK, 3a1aeTCs
HEIlpephIBHBIM B BHUJe Ipa@UKOB JIUIIh KM3MEHCHUE OTHOCHUTEHHOIO JABICHUI

q fN = qu / qf@) BIOJb BOCBMHU PATUATBHBIX CEUeHUI depe3 45° o ¢, a B TIPOMEXYTOI-

HbIX PAIUAIIBHBIX CCUYCHUAX OIIPCACICHUC ifN IIPOU3BOJIUTCA MHTCPITOIAIMOHHBIM ITYTEM

(afN)jx = %(‘Pn - (Pfe) : [(ng)ﬁc_ - (ng)jx] + (ng)jx’ (1.164)

e ¢; U ¢z — paldalbHBIC CCUCHUA ¢ U3BCCTHBIMU (qu)] , & OTCYCT (@, BEACTCA OT OCHU

OX B mpegenax 0-360°, npuueM @; <@, < Q.
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a) .
¢ 0%c,) / Q5 (cy)
MG, (my)
Zy
) y Q5:(cy)
Mpx(mx)

Puc.1.98. Mopens BeTpOBOTO BO3MEWCTBUI Ha peduieKTop:
a — IPUHATOE palIoXeHNe CIWI U MOMEHTOB; § — CHMMETPHYHOE BO3IEHCTBYE (aleKBaT Qf,z );
8, ¢ — KOCOCUMMETPHUYHBIE BO3IEHCTBUA IIEPBOTO pojia (aJeKBaT M;y O M;x )

d, € — KOCOCHMMETPHUYHBIE BO3IEVCTBHA BTOPOTO poja (aJeKBaT Q;x O sz)

HopwmatusHast muHaMHU4ecKasi BETpOBask HArpy3Ka OIIpeJIesIsieTCsT Ha OCHOBE CpeJlHe
ckopocTH Berpa 1o dopmyinam (1.121) u (1.122) coOTBeTCTBEHHO ykKazaHWsM 11.1.6.3. B
MIePBOM TIPUOIKEHUM MOXHO IPUHUMATH JTAHAMUYECKYIO BETPOBYIO HAIPY3Ky paBHOM
20% OT cTaTUIeCKOI BETPOBOM HATPY3KH.

IIpu pacyeTe 110 IEpBOMY IIPEACIBHOMY COCTOSIHHUIO (110 IPOYHOCTH U YCTONIMBO-
CTH) TIApIHATBHBIC BECOBBIE CHIIBI OmpenesioTes mo dopmyram (1.114) u (1.115). Ilpu
pacyeTe II0 BTOPOMY IIPEIEIBHOMY COCTOSIHHIO (110 IehOpMATUBHOCTH) MapITAabHBIC
BECOBBIC CWJIBI orpesesatores 1Mo (1.116) u (1.117), yIUTHIBAIOIIIAM OTCYTCTBAE BECOBBIX
WCKAXEHW 3epKaia pedIeKTopa B €ro YIJIOBOM IIOJOXEHUHW Op = O, P KOTOPOM
OCYIIECTBIISICTCS] IOCTUPOBKA OTPaXAIOIIEH ITOBEPXHOCTH 3epKaa.

OrtipeieieHHe HAITPSDKEHHO-e(hOPMITPOBAHHOTO COCTOSTHUSI KOHCTPYKITANA 3A (YCWIHH,
MepeMeIlieHrit W T.[.) TPU JEUCTBUM Pa3IUIHOTO BHIA CTATUICCKUX, NTHMHAMHYCCKUX
HArpy30K WU TeMIepaTyphl ITPOM3BOJUTCS II0 CTAHIAPTHBIM IIpOrpaMMaM pacyera IIpo-
ctpancTBeHHBIX KoHCTpYyKIME PACK, ITAPAJIOKC, ITAPCEK, IMAHA u 1p.

Hawnbosee BaXHBIM 3TAIlOM 3TOTO OJIOKA pacueTa SIBISETCSl ollpeseicHue nedopMa-
ITUOHHBIX UCKAXEHUN TTOBEPXHOCTU 3epKajia pedIeKTOpa M B3aUMOIIOIOXEHUS paboOvmX
9JIEMEHTORB 3epKaTbHON cUcTeMbl (pediiekropa, KOHTppedaeKTopa, o0IydaTteas U T.I1.).
B vactHOCTH, HCKaxXeHUsT (hOPMBI 3epKajia pedIeKTopa 00YCIIOBICHBI JTe(hOpMAaIlHOHHBI-
MU mepemelneHusMu 11-y370B, B KOTOPBIX MPOU3BOIUTCS OIMpPAHUE OTPaKATEIHHBIX
IIUTOB, M COOCTBCHHBEIMM IedopMaliusaMy IMAToB [12, puc.6.28]. Ilpm pasMepe mmTa,
MEHBIIIEM WX PaBHOM 2 M, pellraioliee 3HaYeHUe UMEIOT JiepopMaliu Kapkaca.

st cokpallleHusT UCXOMHON MHMOPMAITUKA W ITOHWXCHUS ITOPSJIKA PEIIaeMbIX CHUC-
TeM ypaBHEHWM pacueTHas cxema, Kak M JICUCTBYIOIME HArpy3KW, pacKianbslBacTcs Ha
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COCTABIISIONIVE CUMMETPIIHOTO ¥ KOCOCUMMETPUYIHOTrO Bua. OKOHUYATSTIBHBIN pe3yiThb-
TaT JOCTUTACTCS CYMMUPOBAHUEM OIIPEICICHHBIM 00pa3oM CUMMETPUIHEBIX W KOCOCHM-
METPUYHBIX AedopMaruit.

3aBUCUMOCT HOPMATBHBIX COCTABIAIONINX OTHOCUTEIBHBIX BECOBBIX TIepeMelleHI

AN = AN} / D, OT yIJIOB O U Oy MMEIOT CITEYIOIIHIA BUIL:

— CHMMCTPHNYHEIC

(AN = (sinocp —sinapo) (AN )| =
(1.165)

) ) cM — M
= (sin oy —sino ) ((1)%) -(AN&6 )900;
- KOCOCUMMETPHIHDIE
J— _— Kcem
(AN go)sen = (cosoup —coso py)- (AN]?,? )00 =
(1.166)

— KeMm
J.

ce e ce
=(cosap —cosocFO)-(d)jx) -(ANO N
e ©“(r;,9,) - HOPMUpOBAHHAS (YHKIIHMS BECOBBIX IepeMelieuii [1-y31oB Kapkaca,

3aBHUCAIIAS OT €TI0 KOHCprKTI/IBHOfI CXCMEL

_1
AN, =[1+ L2 F2 7 M, - LAR, 7 F 1.167
=\l (Ao = ARy | (1.167)

AHAaJOTUYHO [JIS BECOBBIX IepeMelleHWH (dokyca (KoHTppedirekTopa M 0o0Iyda-
TEJs):
- JmHehHbIe (Brois OX, OY, OZ)

(Afy“‘)w =0; (Afx“‘ o, = (cosocF - cosocFO) -(Afxf@)oo;

AF). - (s ) N (1.168)
(AF£),, =(sinoy —sino p) ( . )900,
- yrioBeie (Bokpyr OX, OY, OZ)

(A@;@)w = (cosoup —cosapg ) - (A8 )00; (AegB)aF = (A@g@)w =0. (1.169)

I'paprueckas uHTEpIIpeTAIlUSd BeCOBBIX Tepemerteruit (1.165) u (1.166) u koaddu-
ureHTa 3GPEKTUBHOCTU M 45 U HEKOTOPBIX XapaKTepHBIX 3HAYCHUN oF = 90 (3eHHT),
60, 45 u 30° opencrarieHa Ha puc.3.88 [12].

BBomsg obosHaueHue GYHKIIMM paclipe/ie]ICHUsT BETPOBBIX IepeMerneHuit [1-y310B

d)“(Fj,(p,C) , IMECM

AT < (aF) (oL (W2 = (W2 (02 )
oF 90 op 0

OTMeTHM, UTO BO3ZHHUKAIOINIEee B pe3yibTaTe nedOPMUPOBAHUS KOHCTPYKIIHIL OT-
KIOHeHWe (aKTUUecKol ITOBEPXHOCTH 3epKaida pedaekTopa OT TeOPETHYECKOTO
IpoduIsd BBI3LIBAET Pa3HOCTH (a3 Y B PAacKpbIBe MEXIY BONHOM, M3IyJIaeMoOi 3ire-
MEHTOM TEOpPETHYECKON IIOBEPXHOCTH, ¥ BOJIHOM, H3IyIaeMOH 3JIeMeHTOM (haKTHIe-
cKko# TToBepxHOCTH. CYyMMUPYSCH II0 BCEMY 3e€pKaly, 3TH (pa30BbIe CIABUTU IIPUBOISAT
K CYIECTBEHHOMY CHIDKEHHIO 3((HeKTUBHON OBEPXHOCTH M YCUJIEHUS, KOTOPBIE U
XapaKTepU3yloTcd MapIHATbHBIMA KO3(DUIHEHTAMH 3PPEKTUBHOCTA 1;, NPUIEM

Ny = Nag Mo M7
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BI)Ipa}KCHI/IC IJIL OIIPCACIICHMA
-1

Ny = (41?)72 (41?)72 + e(MSHZBP)Z -1 -1n[1+(4f)2] (1.171)

MIpeAyCMaTpUBaeT, UTO HEePaBHOMEPHOCTH IIONel pacIipele/leHrs HadadbHbBIX OIMIOOK
VIUTHIBAIOTCS TIPEBAPUTEIHHO TP BEIYUCICHIAMN.

ITapanbHBI KOIDDUITHSHT M 45, YIUTHIBAIONIAN TTOTEPH BCICACTBHUC AehopMaITi-
OHHBIX UCKAKCHUI, OMPENeIAeTCS ¢ YISTOM CBSI3U MUCKAKCHUNM ¢ aMILTUTYAHO-()a30BEIM
paclipeieieHIeM B pacKpbIBe pedIeKTopa:

Nas = [Z i )c(fj ~COSVY -AP],K)]Z +[ijx(fj sin\vijfjx)z] X

. 2
x| 2f f(r)-7-dr|
0

(1.172)

rme f(r)=1+ cr’ u J; — OYHKIMS aMIUTUTY/IHOTO PACTIPEIENICHUS TIONs (MOIIHOCTH) B

PaCKpbIBC N €€ 3HAYCHHUC B TOYKC r= 7_'] COOTBETCTBCHHO, \ij — HCKAXKCHHUEC ILIOCKOTO

¢pouTta BoMHBL B packpbiBe ((a3oBbBIA CIBUT) BCIEACTBUE NeOPMUPOBAHUS 3epKaia B
TOYKE ¢ KOOPJUHATAMUA F =F; U Q = @

Y = nl_)p{cnxfj|sin(p,€| + CpyTi|cos @, |+ [Fj F (AR + AF,Flsino,|+

o o LN ar3)
+AFyF|COS(p,€|—4(AAjK _EAFZ 77 .Fl)](1+ﬁ;7j2}72) :

AP = 4AP/ (nD},) - yIenbHad TUTOIIaJKa B pacKphiBe, B MpefeaX KOTOPOH KOPPEKTHO

CUMTaTh f; M W, TIOCTOAHHBIMA (B TIIpemenax capura (asel Ay <w/4); AA;

wx M

AR, akcHAIbHAasg U PaualbHas COCTABIAIONINE OTHOCUTEIBHOTO EPEMEIICHISA B TOIKE
Je B UWIMHIPWYECKOHM  CHUCTeMe  KOOD/WHAT; AF, = AF,|F; AF, = AF, /F ;

Afz =AF, /F - TO ke (dokyca (KoHTppediekTOopa, obIydarens) B JIeKapTOBOH cHUCTeMe
KoopmuHar; Gy 1 G, — HalPaB/IHIOIINe KOCHMHYCHI (B AEKAPTOBOM CUCTEME) IIOBOPOTA
IUTOCKOTO (hpOHTA BOJHBI B PACKPHIBE.

Korga ompenenenume myp 1mo dopmyne (1.172) mMoxeT BCTPETHTH 3aTpyAHEHHUE,
ero cirenyeT BRIYACIATEL depe3d OCKU (€,z) mo (1.173) mIpu MOACTaHOBKE TyAa BMe-
cTo &5 3HaueHUS &,z [ 9TUX XKe Ielelf MOXeT OBITh MCITOIb30BaHa 1 6ojee Ipo-
crasg popmyna

Ny = 1—(2n<‘§92 -Bp), (1.174)

JTAoTIIast HeCKOIBKO 3aBBINICHHBIC 3HAYCHUS M 45 IO CpaBHEHUIO ¢ hopmystoit (1.171).

[Toxbop XapakTepUCTUK I[MOBEPXHOCTU-TOMONOTA (Ayg, Ay, 0F;, ¢y) Ha OCHOBE UC-
MMOJIb30BaHUS MeTo/la (hOKYCHO-YIIIOBOM KOMIIEHCAITUK MO3BOJISIET MEPEUTH OT IlepeMe-
LU Ay K CODCTBEHHO HCKAKEHUAM O U, IOACTABUB MCKAKCHUSA B BBHIPAXKCHIML
(1.173) u (1.172), cHU3UTH TTOTepH IPDHEKTUBHOCTH.

OrpesiesieHe UCKAXEHWM, WX CPEIHEKBAIPATHYECKOTO 3HAYCHUS Gz, & TaKXKe Iapa-
METPOB (POKYCHO-YIIIOBOU KOMIICHCAIIMM M COOTBETCTBYIOIETO KoadduimeHTa 3¢ dheK-
TUBHOCTHA MOXET OBITh IIpOM3BeIcHO Mo Iporpamme 11O3A.
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CBe3b MeXy MCKAKECHIAMY (DaKTUICCKOM IIOBEPXHOCTH 3¢pKala pedIekTopa & OT-
HOCHUTENBHO MOBEPXHOCTH-TOMOJOTa W (PAKTHIECKMMI [TEPEMEIIEHIAMA A OTTUCHIBAET-
cs CISMYIOAMU (HOpMYTaMu:

T ;o = AT ;. — Appsin @y + Cppy - T - SINO;

R = AR + AV - COSO, — Cppyy - T - COS Py (1.175)
i
OA . = Ad . + AZg + Cpy - Ty - COSO = 7 -OF,.

OopMyJIBL It OIIpeIeSICHIs. KOPPEKITUH TTOJIOXEHUST KOHTppedIeKTopa U obryyare-
JISE ¢ yueToM JehOpPMUPOBAHUST KOHCTPYKITHI WX TTOABECKU W IIEPEMEIICHUH Y3JI0B MOI-
BeCKM Ha KapKace peduiekTopa mIpuBeneHsl B [12, §3.8].

ITockonbky K CHUXEHUIO 3((PEKTUBHOCTH IIPUBOALT HE IIepeMeEIeHHs, a MCKaxe-
HUSI, OKa3bIBACTCSI BO3MOXHBIM PACCMATPUBATh UCKAXKEHUS, BBI3BAHHBIC CUMMETPUYHOMN
¥ KOCOCUMMETPUYHOM KOMITOHCHTAMU IIepeMeIleHn, KaKk HEeKOppeIupyeMble ciaydaii-
HBIC BEJITMYUHBIL:

& =| 5”)2 +(2’;§CM)2- (1.176)

B sroMm ciyuyae BemmunHa OCKU &, onpenessteres 1o ¢hopmyie

— 11 K ) —
&9=(2nﬁ-Dp) jf(f)-f-df] -{Ej-zx[fj(w%) -Aij]+

(1.177)
) — )2
+2j'2x|:fj(w§;€}w) Alec:| >
Vi
=l = .= e 15 o m
Yo = nDp[rj F' ARZM —4(AA;,Q4 —EAFZ 7P F 1):|><
B (1.178)
X 1+LF~2-1‘7’2 ;
16
yher = nl_)p{cnx T B Q| + ¢y - Tilcos | + [ F -(Aﬁj’fcm +
(1.179)

+ Afz|sin 0|+ Afy|cosq>,€|) - 4AA}“,€“M] _ (1 n %6 ,:],2}772)}_

BBUIy BepOSITHOCTHOTO XapakTepa COBIAJeHHUS BO BpeMeHU MAaKCHUMAIbHBIX 3Hade-
HUI BECOBBIX M KBa3UCTATMUECKUX BETPOBBLIX MedOpMalldii yIeT WX OJHOBPEMEHHOTO
TTOSIBIIEHUS TIPOU3BOIUATCS IT0 (hopMye

( §6+3)2 _ ( gg)z +(§g)2. (1.180)

CyMMapHbIe 9KCIUTyaTaIlHOHHbBIE jiehOpMaITii, YYUTHIBAIOIINE TTOMUMO JedopMartuit
Kapkaca pedIeKTopa Takke U JeOopMaItiM OTPaXaTeIbHBIX IMUTOB JUIS Pa3IMIHbIX
KOMOMHAITUH: NeHCTBUS TOJIBKO BECOBBIX CWJI, C YIeTOM M Oe3 HavyalbHBIX JedopMartumit
IMATOB TIpM OCTUPOBKE 3epKaia, IpU JEHCTBUM BETpa, MOTYT OBIThH OIpENE/ICHBI IO
¢dopMmyiiaM, IIPUBEACHHBIM B [12].

ITpu npencrapienun caBuroB as vy, mo opmynam (1.178) u (1.179) kosdduument

2 OEKTUBHOCTE B TIpeeTaX KOPPEKTHOCTH YCIOBUS M4p = Nh - Mg CeMyeT orpeje-

JISTH 110 (popMyJIIe
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-2
0
2 7!
X[Zij(fj\lf?MAij)] —{2Jf(r)-r-dr] x (1.181)
0

x{z jz,c[fj(wj”)z -Afj,c]+2 ij[fj(\V§CM)2Aij]}'

OIleHKy My» B GYHKIIUM OT (2’;32 -]._)p) U F MOXHO BBIIONHUTH IT0 rpadUKaM Ha

prc.1.99, a KONUYECTBEHHOE IMPOTHOZUPOBAHUE JIOCTUXKUMbBIX D, MUHUMAIBHOH A, a
Takke Tpedyemoro OCKU &z B 3aBUCUMOCTH OT 3aJaHHOTO YPOBHS CHIDKEHUS 3dhdex-
TUBHOCTH ! 110 rpadpukam Ha puc.1.100.

OCKH =& Mt
10 85
0,16 VAN L1
o INEIRELICY/77400E8
o o \ N\ /7
y ot [\ /4
0,64 \ yr / 6,5
nah 107 WY 74 6
V.
o w74l i
7 025 / 5
0,4 \ / \ 45
0. 9 1 £ ' 4 4 i
g 0,64 / 4
XL 2 - /AN
0,8 10 o K \ 35
0,7 N 3 0,16 / /‘ 3
& 0,25 =AASS 25
iy N ot o AR 2
0.5 N\ 0.64 \ \ 15
10 -3 / f/ 4/ K| \\\ \\\\ 7
0.4 "N\, N \\‘ 05
0,3 SRSNINSNN
0.2 10 10° 10° 10° 10°
0 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 c/\ MOIAP =(D,) .,
Puc.1.99. 3aBucumocts koadpduiuenta apdek- Puc.1.100. 3aBucumoctn OCKHW 1 I7IUHBI BOJTHEBI
TUBHOCTH 1A OT COOTHOIIEHUST G/A : or MOJIP u #-ypoBHS TToTeph 3((PeKTUBHOCTH:
F=025(1); 0,35(2); 0,45(3) a — uig OCKHM B ¢ynkuun or MOAP u % ¢ —

Iy BoHbL A B dyHkimu ot MOJP Dy, =5%
(1), 10 (2), 25 (3), 40% (4); Dy=16M (5); 32 (6),
64 (7), 128 (8), 256Mm (9)

B ompeseaeHHBIX CIyJasxX CYIIECTBYET HEOOXOMNMOCTE OIICHKI MCKaKEHWI 3epKaia
pedekTopa 6e3 yueTa M3MEHESHNS B3aUMOITONIOKEHIS pedaeKkTopa M KOHTppedekTopa.
IIpoBecTit ee MOXHO ¢ Tomorbio Gopmyn (1.177) u (1.181) 11py 3aHYJICHUM B HUX 3HA-

UCHUH Cpyy Cpyy AFy, AF 1 AF, . 1Ipu 9TOM MPEJEeIbHO JIONYCTUMBIC TIlepeMerieHust ¢o-

Kyca (00myJaTers, KOHTppedIeKTopa) OIUCHIBAIOTCS YPABHEHUSIMMU:
1
— 1= =L —\-2 _ a2
(AFZ)np =5(D, - F) -[1—(4F) +[4F) ] x
. (1.182)

— _ n-1
= (o), =275D,1 (1183)
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ITpuGIMXeHHYIO OIeHKY JehOpMAITHOHHOTO (IT0 MUHUMYMY) IIpejieiia BECOBBIX Jie-
dopmanmit (Min AN ) B QyuKmmu or amameTpa pedieKTopa D,, XapakTepHyIO I
ciydast TOJIBECKU 3ePKAIBHON CUCTEMBI OAIIIEHHOTO THIIA, MOXHO IIPOBOJIUTE 110 Tpadu-

Ky Ha puc.1.66. CIIpoTHO3MPOBATH COOTBETCTBYIONINE ITOMY CIYYal0 BETPOBBIE medop-
Malliy IIpA CKOPOCTH BeTpa V2 = 15 M/C MOXHO, YCTAHOBHUB JOJTIO BETPOBOU HATPY3KA

(lc}; =04 / o5 ) no rpaduky Ha puc.l1.61. IIpu Apyrnx cKOpoCTSaX BeTpa ClelyeT IIOIb-
30BaThCA TePEXOIHBIM KoadhdummenTom (V2/15)2.
3aBUCUMOCTA MEXIY MaKCUMaJIBHBIMU W CPEIHEKBAIPATUIECCKUMH BECOBBIMH JIe-
dbopmarusIMu IPUOIITKEHHO OIUCHIBAIOTCS BBIPAKCHUSIMUT:
oM oM 1 Kem Kem 1
( gs) :(A gg) (3D,) ( gB) :( gg) (4D,) (1.184)
max max

WIN, TIPX UCIIONB30BaHUN Tpadrka Ha puc.1.66:

oM -1

“) =(sinoy —sincpy) - (minANZ) (15D,) ;
(a)m (sinop —sinopy) - (min ANSE - (15D, | 155
( g“) = (cosap —cosocFO)-(minA 3“;)-(3,75Dp)7 :

Beuny Toro, uro pacxoxmeHme YMCICHHEIX 3HadeHni @ n @P° He mpeBbImaeT 15—
20%, TpUOMTKEHHYIO OIICHKY BETPOBBIX AedopMaliuii MOXHO TaKke IIPOBOIUTH IIO

2
bopmynam (1.184) u (1.185) mpu BBeAICHUE B HUX Koddduiuera x, = xéS(V,g /15) .

Koadpdunment rpdextmBHOCTH 1), OTpaKAOIUIN CHIKeHUE (¢ HeKTUBHOCTH pado-
TBl aHTCHHBI BCJICJICTBUC PACCESHUS MOIMHOCTH KOHCTPYKIIMSIMH, PACIOIOXCHHBIMHU
epe]l pacKphIBOM, OIIpeiessieTcs 1Mo (opmyiie

2VK .4 e’ —_ b — ¢
Ny =1-—""F s —— +Aryy ——— |- 2e + S L‘:|'
T va cos i
_ 3 s
72 1—(2F—Zp)tgf) 5 w| [P \ /|
—_ e
+ — — +2|1-r,, + X M
2 |Gy + (fg,, — b / cos B) cos s
0 X
YA ",
— —_ X,
— 2FigB + 0,5(1+ 1y — b / cosp) P
X — — + (1.186) E
ciigh + (rgo -b /cos B) —
n 77 :i[
(zg5/24f)-[1+fm,—5/cos5+(fm,—E/COSB)Z] 3 — g
+ = , N
cyigh + (rgo —b /cos B) Puc.1.101. Cxema o0o6pasoBa-
HHS TeHH B pacKpbiBe pedIiek-
IJe vV — YHCIO HOT OIOphl (0OO3HA4YeHHWA CcM. Ha  TODPa IPH «OCBELICHUI» OIOPHI
uc.1.101); k., — KoahhUIIMeHT UTBHIBAIOIIAN pao- KOHTppeUIeKTOpa ILIOCKIM
puc. L. > ek ! A [ pa U chepUIeCKUM BOJTHOBBIMU
CKBO3HOCTH HOTHU OTIOPHI, IIPUHUMAEMBIH TI0 pe3yJIbTaTaM (dpouTamMn
WCIIBITAHWA;

a=2a/D,; b=2b/D,; ¢ =2/D,; €=2/D,;
Fuo =200/ Dps  Foo =215 /Dps T, =22,/D,.

MecTto 1 3351241 6JIOKOB OITTUMHU3AIIMI B TIPOIIECCe PAITMOHAIBHOTO IPOSKTUPOBAHUS
kapkaca (hopMOCTaOWIM3UPOBAHHOTO pediekTopa U CTabWIM3UPOBAHHON (110 YIiTy) He-
cymreit koHcTpykiru OIIY ommcansl B [12].
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HWuorma 6siBacT ymoOHBIM HemocpeacTBeHHOe ompeaeacHrne CKUM 3epkana pedurek-
TOpa IIPUOIKCHHO 10 (popMyIe

03 = (/W) L ZlF W1

tie Oy, Wj — COOTBeTCTBCHHO HcKaxkeHue W BecoBast (pynkimsa CKU jx-oit TOUKM TI0-
BEPXHOCTH 3epKaJia:

, (1.187)

)1]%

W = AP, -f,~(1+z,~ /F)%. (1.188)

BeposTHOCTD HACTYIUICHUS TIPEACBHBIX COCTOSTHUN (BEPOATHOCTD (BYHKITMOHAIE-
HOTO OTKasa), HaIlpuMep AOCTIDKCHUSI IMMOTeph B (M GeKTUBHOCTA 3HAYCHUS ! WIX JOC-
TrkeHust cymmapHoro OCKH ero ImpefeIbHOTO 3HAYCHUS, UACHTUIHA BEPOSTHOCTH Vs
COBMECTHOTO ITOSIBIICHWST YITCHHBIX HEKOPPEIUPYIONNX CIYIafHBIX SBICHUNM W HArpy-
30K M paBHA IIPOM3BEACHUIO BEPOSITHOCTEH V; TIPCBBITIICHUS KAKIOW W3 MAPITAATBHBIX
KOMITOHEHT PAacCMOTPEHHBIX BETMINH:

q)yHKJ_[I/IOHa.J'H)HaH HAaACXKHOCTDb IIPCITU3NOHHBIX MCTa.J'U[OKOHCprKL[HfI, COOTBETCT-

ByIOIIIasl YKa3aHHON BEPOSATHOCTH (PYHKIIMOHAIBHOIO OTKaza M paBHasd Hs =1 - vy, He
JIOJDKHA OBITh MEHBIIE 3aJaHHON 00eCIIeYeHHOCTH paboThl 3A II0 BPEMEHU:
Hs > o. (1.190)

BBuny nmvHEHHOU 3aBUCUMOCTH MEeXy AeOpMalusMU M Harpy3KOW BEPOATHOCTH Vi,
MPEBBIIICHUS IMapIHaIbHBIMKU HSKCILUIyaTAIIMOHHBIMK MCKAXCHUIMHU PacCMOTPEHHBIX
BEIMYMH MOXHO IIPMHUMATH PaBHBIM BEPOSATHOCTSIM IIPEBBIIICHUS COOTBETCTBYIOIIECH
Harpy3Kou IIPUHSTBHIX 3HAYCHUA.

IlomydeHHbIc BEIIE (OPMYIBL JUIS ONpEISICHUS SKCILIyaTallMOHHBIX WCKaXKEeHUMA
BEIBEICHBL IIPH YCIIOBUM OOCCIICUCHUS HOMMHAIBHOU T€OMETPUU M IOCTOSHCTBA (PU3M-
YEeCKMX IIapaMEeTPOB KOHCTpYKIMM. [ yueTa BIUSIHUS (PUBUMICCKUX U [COMETPHAICCKIX
HECOBEPIIICHCTB KOHCTPYKITHI (CM.I1.1.6.3) Ha 3KCIUIyaTAITMOHHBIE WCKAXCHUS MOXHO
IPOTHO3UPOBATh CYMMAapHBIC HCKAXEHMS Ha OCHOBE PACCMOTPCHUS BCEX KOMIIOHEHT
WCKAXCHWIT KaK HE3aBUCUMBIX CIYYaMHBIX BEIMYWH IIyTEeM BBEACHUS JOIIOJTHUTCILHOMU

KOMITIOHCHTBI Gg 5 XapaKTepHSyIOH.[GfI KaK OBl <«JOIIOJIHUTECIbHBIC SKCILTyaTalTMOHHEBIC
HNCKAKCHUA, BOSHUKAIOIIHUC BCICACTBUEC HAYAJIBHBIX HCCOBCPIICHCTB IIpHU JIEUCTBUU OC-
HOBHLIX BUJIOB HaI’py)KeHHfIZ

H

Oyy = [0%2 + 0%+ (03 (1.191)

ik

B cooTrBeTcTBMHM ¢ 9TUM KOMIIOHEHTA Gg OIIPCACTIACTCA KakK (l)yHKL[I/IH pa36poca BCEX

TeX MapaMeTpoB KOHCTPYKIIM 3A, KOTOpbIe BIMSIOT Ha WX JehOpPMUPOBAHHOE COCTOS-
HUe B IIpoliecce IKCILTyaTallim:

2 2 2 2 2
(6" )2=%,(c")? = (GZ) +(0;”) +(0;”) +(0;”) +(0§) , (1.192)

E Y xy ne 33U
mie | - MHIEKC HecoBepIeHCTBA; (05)y — CKU BCICACTBHE PACCESHUST MOMYIS HOD-
MambHO# yrpyroctd E; (65)g— TO Xe BCIEACTBAC pACCESHMS IUIOMIAIA CEICHHHA S,

H e . H
(65),y — TO K€ BCIEICTBUE CIyYalUHBIX SKCUECHTPUCUTETOB; (O} ),, = TO K€ BCIE/ICTBUE

morubeil CTepxkHed; (0 )y, — TO Xe BCIeICTBUe HAYAIBHBIX OTKIOHEHUN KOOPIUHAT y3-

JIOB KOHCTPYKITUIA.
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Pacuer (Gg)i IIPOU3BOIUTCA CTaTUCTUYCCKMUM MCTOIOM, HMCXOAd M3 IIPCAIIOCBLIKM O

HOPMAIIEHOM 3aKOHE paclpesielIcHUs OTKIIOHEHU MapaMeTpa OT HOMWUHAIBHOTO 3HAYe-
HUS 1 O JIOBEPUTEIBHOM WHTEpPBaJIe B CJIEAYIONIEH MOCIeIOBATEIFHOCTI: 1) TS Kaxmoit
BapHaIlK CJIyYalHBIX 3HAYCHUN paccMaTprBaeMOro i-ro rapaMerpa (HeCOBEpIIEHCTBA)
PacCCUUTHIBACTCS JACTEPMUHUPOBAHHAS CXeMa KOHCTPYKITUUA M OMPEIEISIIOTCS [epeMelte-
HUS Kaxaoro jk-ro [1-y3ma; 2) ocyriecTBiIsieTcss o0paboTKa pe3ylbTaToB ¢ BBIYHUCICHUEM
BHaYaJle OTKIIOHEHWUA CIYyYalHBIX ITEPEeMEIeHUN jK-TO y37la OT €ro IepeMEIeHUs TPy
HOMWHAJIBHBIX 3HAYCHUIX BAPBUPYEMOrO IMapaMeTpa, a 3areM cooTBeTcTBylomero CKU
o dopMmyiie
2 7&

Hy _ 2 . 14
(63); =|4nF* - m-In 1+4F2

(1.193)
2 L %

rp — — 2
AT 1+ AP,CZT(SN],C)” ,

VIWUTHIBAIOIIECH HepaBHO3IHAYHOCTh BIMAHUSA Y37I0B Ha CHIDKeHUE (PGHEKTUBHOCTH, CBS-
3aHHYI0 ¢ WX PACIIOIOKCHUEM Ha ITTOBSPXHOCTH, BBEICHNEM BeCOBOI (DYHKITWM. 31ech T
- CUYCTYMK BApMAHTOB  CIYYAHHBIX  TIepeOGOpPOB  BaphbUPYeMOTO  IIapaMeTpa;

(GN j”)ir = (A]V j”)r'r — AN Jjg; M — KOIMIECTBO TIEPeOOPOB.

CitygaifHple 3HAYEHWS pacCMaTpUBACMBIX IApAMETPOB OIIPEICIISIIOTCS ¢ ITOMOIIBIO
rporpammsr CIIVUAT, 1ipy 5TOM Ipejessl pasdpoca, X MaTeMaTHIeCKHe OXUIAHUS U
CpEHEKBAIPATIICCKUE 3HAYCHUS TPUHUMAIOTCS COTNIAaCHO WHGOPMAIINK, W3IO0XCHHOM
B [12].leTepMHHAPOBAHHBII pacueT KaXJoi 3aKpeILUICHHOU BapHalliK CIyYailHbIX 3HAa-
YCHUU OCYIIECTBILIETCS ¢ MOMOINBID cTaHmapTHbeix Iporpamm PACK, IIAPCEK,
ITAPAJIOKC wu T.1.

PesynbraTsel IPOBEJICHHBIX UCCICIOBAHUN CBUICTEILCTBYIOT O TOM, YTO 3a MCKITIOUE-
HUEM OTKJIOHEHHUI KOOPIMHAT Y3JIOB, JUIS Beex Ipouux HecoBepliieHcTB CKU He 3aBu-

CUT OT pasMepoB KOHCTPYKITMI. DTO TO3BOJISIET MPOTHO3UPOBATh 3HAYCHUE ©) TIPH TIO-

JTOOHOM W3MCHEHUM T'€OMETPHM, IPUHSB 3a STAJIOHHBIN 0oOpasel KaKkyw-11bo 3A ¢ U3-

BECTHBEIMU TTapaMeTpaMu, o dopMmyiie
1

(03], = {"3[(03); * (0?); * (03);,0 * (03);,0]+ K7 -(03);0 }A (1.194)
puYeM

27

Ko = k2| 1+ (Kf})o k%3 4k, -(Kg)o (®u) (Fu)y | s (1.195)
-1
IV _
Ky = (0,45L05 eI 0,01) - (0,45L05 + 0,01) , (1.196)

e Bce O0O3HAUYCHUS MaHbl cormacHo [12, §6.9], a mHmeKCHl «0» U «#» COOTBETCTBYIOT
3TAIOHHOMY M IIOJO0OHOMY oOpasiaM 3A.

BaxHeHAIIMMI KPUTEPUSIMU KavyecTBa BHOBB pa3pabaThlBaeMbIX 3A SIBISIIOTCS Macca
W CTOUMOCTH WX KOHCTPYKTMBHO-MEXaHWYECKUX CHUCTeM. B CBSI3M C STUM CYIIECTBYET
HEOOXOUMOCTD TIPEBAPUTEIFHON WX OIEHKM HA CTAINK MPOEKTUPOBAaHUS. MeTomuku
OIEHKN DKOHOMUYECKON 3(PHEKTUBHOCTA W ITPOTHO3ZUPOBAHUS TEXHUKO-IKOHOMUYEC-
KWMX XapaKTepUCTHUK, CO3/aBacMbIX 3A II0 3TAJIOHHOMY 00Opaslly, IIpUBeJicHE B [12, §6.9].
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Ha puc.1.102, 1.103, 1.104 maHBI HEKOTOPBIC YKCIOBBIC 3aBUCHUMOCTHA MAacChl U CTOMMO-
CTH 3epKalbHBIX cucreM M OIIY or muamerpa peduieKTopa, YCTaHOBJICHHBIC Ha 6ase
JTAHHBIX TT0 TOCTPOCHHBIM 3A.

a) a)
acr M — C,. , moic. yea. p.
LT 18,0
1000 /,/ 16,0 |-
4,0
100 /1 120 I\
// 10,0
10 8,0 N
/ 6.0 \
1 4,0
I 20
"0 20 40 60 80100120 D,, m 0 20 40 60 80 100 120 D,, m
6) 0)
Qony> M. Cony » MbIC. YCA. P.
fonsrenm] 7,0
10000 — 6.0 -\
o 50 \
1000 40 \
3,0 \\
100 2,0 N
Lo
0 20 40 60 80100 120 Dy, m 0 20 40 60 80 100 120 D,, u

Puc.1.102. 3aBUCHMOCTB MacChl 3epKAIIbHON Puc.1.103. 3aBucuMOCTS yAenbHOM (32 1 T KOHCT-
a"TeHHbl Tuna PT or nuamerpa peduiekropa:  pyKiMHM) CTOMMOCTH B YCIIOBHBIX PYOIISIX 3e¢pKallb-
a — 3epKaJlbHOM cucTeMsl; 6 — OIIY HOU anTeHHHI THIIA PT oT nmaMeTpa pedaekropa:

a — 3epKaJabHOH cucteMmsbl; 6§ — OITY

CpaBHUTENHHYIO OIEHKY KadecTBa 3A, MpelHA3HAYCHHYIO TSI pabOTHI B OMHAKOBOM A~
TIa30He PAIMOBOITH, HO MMEIOITX Pa3INIHble KOHCTPYKTUBHEIC PEIICHUS 1 pa3sMephbl, MOXHO
TIPOM3BOJIATH ITO TAKOMY KPUTEPHIO SKOHOMIIeCKOM ahdekTrBHOCTH, KaK 3(hheKTUBHEIA Bec:

ce KOH 2,85 -1 3
9B = Q%, -(ni™ . D2 ) (T /M ) (1.197)
2 B¢OPEKTUBHBII BeCc STAJIOHHOIO obpasma 3A
C,., mic. yea. p. MOXET OBITb IIPpA STOM OIpeAciIcH KakK (PyHKITUS
| OT JmaMeTpa Dp ¥ IMHEL BOJIHEL A IO TpaduKy Ha
115 // DB
115 / 70 2t
L15 3
5 0 20 40 60 80100120 D, m 91077
-3
Conys MBIC. YCA. D. &-1071
-3
15000 - 7107
//
e 6-107%
1500 v
150 / 5107 - - - ! -
0 20 40 60 &0 100 120 Dp, M 500 1000 1500 2000 2500 DP/K
Puc.1.104. 3aBUCUMOCTH CTOMMOCTH B Puc.1.105. 3aBucumocTh 3¢ HeKTUBHOTO Beca OT
YCIOBHBIX PYOIIX 3epKaTbHOI aHTeH- cooTHoUreHUA Dy/A

"l Tuna PT oT nmamerpa pedaekropa:
a — 3epKaJIbHOH cucTeMsbl; § — OITY
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JuiaMudeckass KOMIIOHEHTa YIJIOBBIX ITepeMettienuit GO olpepensercsa mo hopMmyie

(Aelj?*)ﬂ = (mB)lZ : [JyM,aS\/(ng - nz) + 4B§ - :|1’ (1.198)

rie (mB )ﬂ - IMHAMWYECKUE BETPOBBIE MOMEHTHI, orpeseisaeMble 1Mo dopmyrtam (1.121)

- (L124); J,y4e - MOMEHT WHEPLMM CHUCTEMBI OTHOCHTEIHLHO  YIIOMECTHOR
(a3uMyTaIBHOM) OCH; My — YacTOTa COOCTBEHHBIX KoyleOaHUi (KadaHus1) 3A OTHOCUTEb-
HO UCTIOJIHUTEIBHBIX Oceil; B, — KoadduriueHT 3atyxanus (JleMIIhUpoOBaHUs).
IMpuaem J,,, ,; MOXKET OTIPEACTSITECS Kak 1o mporpamMme CAYHA, Tak v prOIMKeH-
HO 110 ¢opMmyIie
4,85
=g 2| gk 1.199
i =Jo =Jokp s (1.199)

D,,

TO XK€ U ¢ YaCTOTOU COOCTBEHHBIX KONeOaHUit 3A 1y, KOTOpask OMPeJIEIsIeTCS ¢ [IOMOIIBIO
cTaHgapTHeIX mporpamMm pacuera tuila PACK, ITAPAJOKC, b0 HpHUOIIKEHHO IO
¢dopmyie

1
0,925
o = (Kupus / )2 = 1,95, (1.199)
rae Knpus — DKBHUBAJICHTHAA KCCTKOCTL ITPUBOIA.

Kosppumnuenr B, npunumaetcsa paBubsiM 0,25% OT KPUTHIECKOTO 3aTyXanuda 3A, T.e.
3 b ]
3aTyXaHWs, IIPHU KOTOPOM CBOOOHBIC KOJIIEOAHUSI OTCYTCTBYIOT:

27 ny
==L, 1.201
Ps= 200 (1.201)
a KOJINYCCTBCHHOC OIIPCACICHNE CTaHIapTa
20 1
ww%=2@m%% (1.202)

i=1
YIOOHO MTPOBOJIUTE € TIOMOIIIBIO YKA3aHHBIX BBIIIIE HOMOTIDAMM.

JL1s1 y3JIOBBIX COEMHEHUN KOHCTPYKITHIH 3A, MOIBEPraroUXcs B IIPOIecce dKCILTya-
TaITAA [TAKITMICCKOMY HarpyXeHUI0, HEOOXOIMMO IIPOU3BOJUTH ITOBEPOYHBIE pACUETHI
Ha yctasocTe. [Ipu 3TOM mpesronaraeTcs HaTMINE B KOHCTPYKIIUM TEXHOJIOTHMYESCKUX
JIe(peKTOB, pa3Mepbl KOTOPBIX HE IIpeBBIIAT golryckacMmbie o CHwull III-18-75 u
JIPYTUM HOPMATHBHBIM JIOKYMEHTAM.

1.7. AJUHAMWYECKWAE TACUTEIIN KOJEBAHU

3a mociemaue 25 JIeT B Halllell cTpaHe UIT YMEHBICHI aMIIIATYIEI KOJTeOaHWil BBI-
COKVX COOPYKCHUHN HAIUIM IMTUPOKOe MpUMEHEHNEe TMHAMWICCKHNE TaCUTeI KOJIecOaHIiA.
JAnHaMrIaecKIM TacHUTeIeM KolleOaHWi Ha3hIBAeTCSI YCTPOMCTBO, COCTOMINEe M3 MHEPITH-
OHHOM MAacChl, IPUCOSIUHSICMON ¢ IIOMOIIBIO VIIPYTOM CBSI3U WX CBSI3H, COCAMHCHHOM
HapaulellbHO ¢ AeMIIUPYIOINM 2ICMEHTOM, K 3alluinaecMoil KoHcTpykim. [lapamert-
pPBI TacUTelsI KoleOaHWit — MHepIMOHHAs Macca, JeKpeMeHT KoeOGaHmii M JacToTa Ha-
CTPOHKU (TTapIiaIbHAS YaCTOTA) OIPEIEISIOTCS PACUYETOM.

IIpu peamrzamum MOJOOpPAaHHBIX ITApaMETPOB B KOHCTPYKIIUSIX DICMEHTOB TaCcHUTEIIs
KOIebaHUil ¢ MOIMYCTAMEBEIMM OTKIOHCHWSIMH, MHEPIMOHHAs Macca racHUTellsT COBepIIacT
KonebaHus, aMIUIATYIbl KOTOPBIX, KaK IIPaBWIO, IIPEBEINAIOT aAMILIMTYAY KOJIcOaHMiA
coopyXeHMI. Bo3HMKaloNe IMIpHU 3TOM VIIPYTHe W AUCCUTIATABHBIC CHILI B 2JIcMEHTAX
TacHuTeJISI, BO3JICUCTBYS Ha 3alllUIIacMOe COOPYXKEHNEe, YMECHBIIAIOT aMILIUTYAY €T0O KOJe-
OaHMIA.
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JumHaMmyecke racuTeln KoJeOaHWit B 3aBUCMMOCTHA OT JMAIa30Ha YacTOT, B KOTO-
POM HaXOIIUTCS YACTOTA HACTPOUKM [acHTEIIsT, TEISITCS Ha TPU TPYIIIIHI:

— BBICOKOYACTOTHBIE, C AUaIia3oHoM Yactot ot 0,6 jo 2 [11;

— CpeJlHeYacTOTHBIE, ¢ auana3oHoM yactoT ot 0,2 o 0,6 I';

— HM3KOYacTOTHBIE, C AHUAIa30HOM 4YacTot o 0,2 'L

KoHCTpyKTUBHBIE PEITICHIs TacuTeeit KojleOaHuit, B OCHOBHOM, OIIPEICIISIIOTCS Yac-
TOTOM MX HACTPOWKU.

CpedrneuacmomHsie eacument KoaebawHuil TIPEJICTARISIOT COOO, Kak MpaBUIIO, MasT-
HUKOBEIe TacuTenu (prc.1.106).

a) 0)

Puc.1.106. MagTHHKOBEIL TacUTeNIh KoJeOaHmit
@ — BBITSKHasg OalllHsA, Ha KOTOPOH yCTAHOBJICH JMHAMHUYECKUIT TaCUTEIh KOJIeOaHnii;
6 - oOmuMil B MagTHUKOBOTO JUHAMHUECKOTO TACUTES KojleOaHuit

1 evicokouacmomubix 2acumeneil KoaeOauuli KpoMe MASTHUKOBOTO YCTpOICTBa He-
00X0IMa YCTAHOBKA JIOTIOTHUTEIBHBIX YIIPYTHUX 3JIeMEHTOB, HAIIPUMED, MPYKUHEL.

B eacumensix rosebanuii HUKOUACHOMHO20 CHEKMpPd B KaueCTBe KOHCTPYKTHBHOTO
pellleHnsT WCTONB3YIOT KOMOWMHWPOBAHHBIC CHUCTEMBI, TIO3BOIISIONIAC 3HAYUTEIIHHO
YMCHBIITUTH TaOAPUTHI TACUTENIS KOJICOAHUI ITO BBICOTE.

IIpu paspaboTKe KOHCTPYKIT TacuTellel KojeOaHuwit Takde WX IapaMeTphbl, Kak
HaplraabHas JacToTa, WHePITMOHHAS Macca, 3aTyXaHue, TIPUHUMAIOTCSI B COOTBETCTBUM
¢ IMHAMWYICCKIME TTapaMeTpaMil COOPYKEHUS, TTOYIeHHBIMH B PEe3yJIBTATe eTo pacyeTa.
TIocKONBKY TIapaMeTphl HATYPHOTO COOPYXCHUS MOTYT OTIIMYATHCS OT PACUCTHBIX, TO
TpeOyeTcsl HacTpoiiKa racuresieil KojgeOaHwit, T.e. I3MEHEHHE ero MapIUaIbHON YacTOTH
JIO COBIIAZICHUS C YaCTOTOM COOCTBEHHBIX KOJICOAHUIT COOpYKEHMs, ONpeAeICHHOM 9KC-
TMepUMEHTATBHBIM ITyTeM Ha HATYpHOM coopyxkeHuH. I 9Toil 1 B KOHCTPYKITHSX
racuTelleit ImpelycMaTpUBaIOTCs COOTBETCTRYIONNE YCTPOMCTRA.

VenoBug 9KCIUTyaTalli TacuTellelf KoMeOaH!ii OTIMIAIoTCs TeM, YTO MX KOHCTPYK-
K He MOTYT HaXOAUTHCS TIOJ TTOCTOSHHBIM HaOMoeHeM. B CBA3M ¢ 9TUM OHU JIOJTK-
HBI OBITH IIPOCTHI II0 YCTPOMCTBY M HEUYBCTBUTEIHHBI K aTMOC(hEpHBIM BO3ICHCTRIIAM,
SABIISISICH TIO CYIIECTBY CTPOUTEIHHON METALTOKOHCTPYKITHACH.
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TJIABA?2

TPAHCIIOPTEPHBIE TAJTIEPEN

2_1. OBIIUE NOJOXEHNA

Tanmepest — mpoTsKeHHAsI, TIOJIAs CTPOUTEbHAS KOHCTPYKITHS, MpeHa3HAYCHHAST JIUTs
pasMelleHuss U YKPBITHS TeXHOJIOTMYECKMX KOMMYHUKAITMM. B HacTtosiieit riaBe pac-
CMOTPEHBI OCHOBHBIC ITOJIOXCHHUS MPOSKTUPOBAHUS KOHBEHEPHBIX Tajepeit, mpeaHasHa-
YEHHBIX JUIST pa3sMEIeHUs BHYTPU HUX JICHTOYHBIX KOHBEWEpPOB, TPaHCIOPTHUPYIOIIIX
chllTyarie Marepuaibl. [Ipu IIPOEKTHUPOBAHUN TPAHCIIOPTEPHBIX Tajepeit HeoOXOIMMO
cobmogars TpeodoBanusgs CHwull 2.09.03-85 «CoopyXeHUS HTPOMBIIUICHHBIX IIPEIIIpH-
ATHii», Mellecoobpa3sHo TaKkKe MCIIONB3oBaTh «Ilocobme Mo MpoeKTUpOBaHMIO KOHBeHep-
weix ranepeit» (I'TIN JlenmpoektcranskoHcTpyKiusa ['occtpos CCCP, Mocksa, Crpoii-
u3nat 1989 1.), pacmpocTpaHsitonieecss Ha MPOSKTAPOBAHUE Tajepeil s IIpeIpusTHit
YEepHOW ¥ IBETHOW METALIYPTUM, XMMUUYCCKONH W YIOJIBHOW ITPOMBINUIEHHOCTA W IIPO-
MBIICHHOCTH CTPOUTEIBHBIX MaTepHUaioB. B manmbHeHIieM HaMEHOBaHUME <«KOHBeHep-
HBIC TajJleper» 3aMEeHEHO TEPMUHOM «Tajieper». OCHOBHBIE ITOJIOXEHUS TTPOSKTUPOBAHIUS
rajyiepeli, mpeICTaBICHHBIC B HACTOSIIEH TJIaBe, OTHOCITCS K TaJlepesiM:

» BO3BOJMMBIM B paffoHax ¢ pacuYeTHBIMHU TeMIlepaTypamu He Hipke -50°C u ceficMuy-

HOCTBIO He 6ollee 6-TH OaJLIOoB,

»  OTAIUTMBACMBIM,
» C KOHBeliepaMH, OIUPAIOIIUMHUCS Ha 101,
e C CYXHUM CHOCOOOM YIAJICHUS ITBUIA U ITPOCHITIH.

IIpr HEOOXOMUMOCTH TIPOSKTUPOBAHUS TaJepeil Mpyroro HasHAYCHUS WIH [IPU JIpYy-
TUX YCIOBUSX SKCIUIyaTAIlMW [IOJDKHBI YIWUTBIBATHECS JIOTIOJHUTEIBHBIC CIICITHATBHBIC
TpeboBaHms. Cxema Tpacchl rajepeil, YKIOHBI, BHYTpeHHIME rabapUTHBIC pa3Mephl IoIe-
PEUYHBIX CEUCHUI, pasMeIlleHUe OIOp KOHBEHEPOB U HATPY3KM YCTAHABIWBAIOTCS TEXHO-
JIOTHYECKOM OpraHu3aIiieil 1 SBISIOTCS OCHOBHBIM COJICpKAHUEM 3allaHUsT Ha ITPOCKTH-
pOBaHMEe METALUIOKOHCTPYKITH, (hopMa KOTOPOTO MpejicTaBlIeHa B Tabmuie 2.1.

IIpuBenenHass ¢opma 3aJaHus Ha ITPOCKTUPOBAHME METAUIOKOHCTPYKITHHA rajgepeu
MIpe/IToIaracT MOdyIeHUe OT 3aKa3urMKa CBEICHWHM, HEOOXOMMMBIX HE TOJBKO IS pacye-
Ta KOHCTPYKITMA B COOTBETCTBHUU C YKA3aHWUSIMU CIIPABOYHHKA, HO M JIJISI BO3MOXHOCTH
MIPOBEPKHU IIPOJIETHOTO CTPOCHUS Ha pe3oHaHc. PaboTa TpOJIETHBIX CTpOEHUi Tanepeit
MIPY PE30HAHCHBIX KOJEOAHUSX HE JIOITYCKAETCS I10 YCJIOBUIM SKCILTyaTallid KOHCTPYK-
Ui 1 000PYIOBaHUS. AHATN3 PE3YJIbTATOB JMHAMHUYCCKIX PACUCTOB ITOKA3BIBACT, YTO B
YCJIOBUSIX PE30HAHCA HAIIPSDKEHWS B 2JIEMEHTaX KOHCTPYKITMH BO3pacTaloT He Oolee,
geM Ha 15-20%. Hanmuwe TIpy pacueTe MO TIpelesbHBIM COCTOSHUSIM psina muddepet-
MUPOBAHHBIX KOAPDUITMEHTOB 3araca, YIUTBIBACMBIX OJHOBPEMEHHO, a TaKXe CIIeITH-
¢vka HazHAYEHWS PACUYETHBIX COUETAHWI HATPY30K 00ECIeYMBaeT KOHCTPYKITHSIM IIpO-
JIETHOTO CTPOEHUS B OOJBITUHCTBE CIIyYyaeB OIPEC/ICHHBINA 3arac MpOYHOCTH. YTOYHE-
HUE BEJIMIUHBI JTUHAMHYECKON JOOABKM MOXKET OBITH BBIIIOTHEHO B COOTBETCTBHUU C
npwioxkenueM 3 «llocobust 1Mo MpoeKTUPOBAHWIO KOHBEHEPHBIX Tajepeit». M3 mHOrO-
JICTHETO OTIBITA DKCILTyaTaIliy Tayiepeif M3BeCTHO, YTO PE30HAHCHBIC KOJEOAHUSI — pPe/l-
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Koe SBICHNE W WX IOIBICHUE He MPUBOIUT K BOZHUKHOBEHUIO aBApUITHON CUTYaITWH,
peaTn3yIoNeics B OTHOCUTEIFHO KOPOTKUM CPOK.

B ciaydae ke BO3HWUKHOBCHUS DPE30HAHCHBIX KOJNEOAHW B IIpollecce DKCIUIYATaITH
rajeper claelyeT MPOU3BOIUTE OTCTPOMKY OT pe30HaHCa ¢ MTOMOIIBIO CISITHATBHBIX KOH-
CTPYKTHUBHBIX MEPOIIPUSITIN WIN YCTAHOBKM TaCUTEICH.

Taéauma 2.1. 3aganie TeXHOIOTMIECKON OpTaHU3aIluA Ha TIPOSKTUPOBAHIE
CTPOUTENBHOM YacTH Tajgepen Ne JIEHTOYHOTO KOHBeHepa Ne
OOBEKTA, TIpeIpusTras: Ne

XapaKTeprCcTHKa Tajleped U KOHBelepa

CxeMa Tpacchl KOHBeilepa

Yron HakiIoHA rajepen o

Yucmo KoHBelepoB

YCIIOBUSA OTOIUICHUS W BEHTWISALIUK

Croco6 yOOpKHM IIBUIH M IIPOCHIITH

CrelleHb OTHeCTOHKOCTH

IIupuHa JeHTHI KOHBelepa, MM

Paccrosinue MEXKITY OCAMH CTOCK CTAaHMHEIL Tl» MM

HuaMeTp poJIMKOB POIMKOOIIOPH BepXHEH BETBU df,, MM

Iar ponvKooTop BepxHel BETBU /,, MM

CKOpOCTh JIEHTHI 0, M/C

KoadduiimeHT cOmpoTUBICHUS ABUKESHUIO JICHTHI

Pacronoxenue MPUBOIHBIX W HATSXKHBIX YCTPONCTB: COOCHOE WITH
HeCOOCHOE (YKa3bIBaeTcs I ABYXKOHBEHEPHBIX Taepeii)

CrelnaabHble TpeOOBaHUS

XapaKTepuCcTHKA TPAHCIIOPTHPYEMOTO Tpy3a

HachInHas IUIOTHOCTE v, T/M>

Brnaxuocts, %

Temmneparypa, °C

IIpUIg M, HembUIAImit

AIpeCCHBHOCTL K CTPOUTCIIBHBIM KOHCTPYKIIMAM

CropaeMbIli — HecTOpaeMBblit

B3pbeIBOOIACHEIN — HEB3PHIBOOTIACHBIH

HopMatuBHBIE TEXHOTOTHUECKNEe HATPY3KHU Ha OHY OMOPY CTOHKH
KOHBelepa

Beprukansnaga @, kH

Ilpononsnaga Q,, kH

2.2. OCHOBHBIE KOMIIOHOBOYHBIE CXEMBI ¥ TUTTHI KOHCTPYKTHBHBIX PENTEHIN

Tajgepert COCTOAT W3 IIPOJCTHBIX CTPOCHWIT U omop. IIo TUITY KOHCTPYKTUBHBIX pe-
IMeHWH TIPOJIETHBIC CTPOSHUS Taleper TIPUHAIICKAT K OJHON W3 TpeX TPYIII:
o HeCyIue KOHCTPYKIIUK TIPOJICTHBIX CTPOCHUI W3 CTANBHBIX (hepM ¢ TapalIieIbHBIMA
MosICaM¥, ¢ OTPAXKIAIONTAMA KOHCTPYKIIMSIMHA MTAHEIBHOTO TATIA U3 Pa3InIHbIX MaTe-
puaios (puc.2.1);
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» HeECYIMe KOHCTPYKIIWMW TIPONCTHBIX CTPOCHWM W3 CBAPHBIX IBYTABPOBBIX OAOK, B
TOM YHCIe — ¢ THOKVUMY CTCHKAMMY, ¢ OTPaXAAIONTNMH KOHCTPYKITUSIMY TTOKPBITHAS 1
TIePeKPBITHS pa3IMIHOro THIa (prc.2.2);

» HeECYIMe KOHCTPYKIIMY IIPOJETHBIX CTPOCHWN W3 METAIUTMUCCKUX OOOMOUCK IIPSIMO-
YTOTBHOTO WUIA KPYITIOTO CEUCHUS, COBMETIAIOIIIX HEeCyIe M orpaxaminre hyHK-
mu (puc.2.3, 2.4).

1-1 1-1
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Puc.2.1. IIponeTHoe cTpoeHWe KOHBEHepHOit Puc.2.2. IIponeTHOe cTpoeHUe KOHBEHEpHOit
rajieper ¢ HeCYyIUMU KOHCTPYKITUIMU rajyiepe ¢ HECYITUMHU KOHCTPYKITUIMU
3 dhepM ¢ MapaUIeTFHBIMA TTOSICaMM W3 CBAPHBIX JBYTABPOBBIX Aok

1-1

Puc.2.3. IIponeTHoe cTpoeHWe KOHBEHepHOit Puc.2.4. IIponeTHoe cTpoeHUe KOHBEHEpHOIt
rajieper ¢ HeCYyIUMU KOHCTPYKITUIMU rajyiepen M3 KPyrioil MIHHIPUIecKOH
13 00OJTOUKH TIPSIMOYTOIIBHOTO CeueH s 000II0UKHI

CTasbHBIE OMOPHI Tajiepeii BBITOTHSIOTCS JIBYX THUITOB: TUTOCKUE (Kadyaloluecs) U IIpo-
CTPaHCTBCHHBIC (HEIIOIBIDKHBIE). JJTMHBI TIPOJIETHBIX CTPOCHUA Tajllepew CleiyeT ITPUHKI-
MaTh, KaK IIpaBIo, paBHbIME 18, 24, 30, 36, 42 u 48 M. [lomyckaeTtcs, IIpu 00OCHOBAHHH,
Ha3HaYaTh MPOJEThl MecHee 18 1 boiiee 48 M, IO BOZMOXHOCTH KpaTHbIMHK 3 M. KOHCTpyK-
TUBHBIC PEIIEHUS] STHUX ITPOJIETOB JOJIKHBI IPUHUMATHCS WHIAMBUAYAILHBIMI. [Ipu Ha3HA-
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YEeHUM JUTUH IIPOJIETOB, B COOTBETCTBMU C TCHIUIAHOM, CJIEyeT MMETh B BUIY, YTO UYeM
BBIIIIE OIMOPHI, TeM 3deKTrRHEee MPUMEHEHNE YBEIIMUCHHOM JUTMHBI TIPOJICTHOTO CTPOSHMS.

B ranepesix O0IBIIONH TPOTSKEHHOCTH HEOOXOMUMO IIpe/lyCMAaTpUBATh TeMIlepaTypHbIe
IIBBL. 3a30p B TeMIICpaTypHOM IiBe mpuHUMaeTcsa He MeHee 100-200 mM. B Temmepartyp-
HOM OJIOKe Tajepeli clelyeT MpeycMaTprBaTh OJHY HEIOJBIDKHYIO OIOpY, 00eCIIe nBaI0-
Y0 YCTOMIMBOCTE KOHCTPYKITMK B TIPOJOIHFHOM HAIIpaBICHHUU. B KavyecTBe TaKOM OITOPHI
JTOTTYCKAeTCsI MCTIONB30BaTh IIEperpy30vuHble Y3Ibl. Hambomblas UTMHA TEMIIepaTypHOTO
0JIOKa HEeOTAIUIMBACMBIX M OTAIUIMBACMBIX IIPOJICTHBIX CTPOCHUI C PACIIONOXEHUEM HECy-
IMUX KOHCTPYKITHI CHAPYXKH, OIpeneIsdeMast Kak PACCTOSTHUE OT HETIOJBIDKHOM OTIOPHI IO
TEeMITepaTypHOTO I1IBa, HE JODKHA IpeBblath 130 M B palioHax ¢ pacueTHON TeMIleparty-
poti Bo3myxa Ballile Wir paBHON MuHyc 40°C 1 100 M — TIpy pacuyeTHON TeMIlepaType HILKe
vuiyc 40°C. B HeoOXOIUMBIX CIyYIasX BO3MOXHO MPUHUMATH OONBIIYIO AIAHY TeMIIepa-
TypHOTO OJIOKA, JOITYCTUMOCTE KOTOPOI TOJDKHA OBITH ITOATBEPXKIICHA PACYCTOM.

IIpu 1TIpoeKTUPOBAHUKM Tajepeit BO3ZMOXHBI TPH IIPUHITUIIUAIBHBIC CXEMBl WX IIPO-
JTOJIBHOT KOMITOHOBKH.

CxemMa [ npeaycMaTpUBacT
HETIOIBIDKHOE  3aKpeIUICHUC )
rajlepe B HIDKHEH YacT
TeMIIepaTypHOTO Ooka
(puc.2.5 a).

CxeMa 2 npeaycMaTpUBacT 2
YCTPOUCTBO HEIIOJABIDKHOMN
OIIOpPBI B CepejiHe rajepeu
(puc.2.56). Bo wu3bexanue
JTOTIOTHUTEIBHBIX ~ BO3JIEHCT-
BUIf OT Trajieped Ha Kapkac
3IaHUS  TIPUMBIKAHWE IIPO-
JICTHBIX CTPOCHUM B cxemax [/
U 2 OCYIIECTBISICTCS KOH-
colpHO. B Mensx yMmeHbIIe-
HUS JUIMHBI KOHCOJIM IUIO-
CKYI0 OITOpY PEKOMEHIYETCS L, Ly
YCTaHABIMBATH B HEIIOCPEJICT-
BEHHOM OJIM30CTH OT 3JIaHUS.
IIpumMbIikaHue K 3/IAHUIO CJIC-
JIyeT pernaTth 10 aHAJOTUH C
TeMIIepaTyPHBIM IITBOM.

Cxema 3 (puc.2.56) wuc-
MOJIb3YETCS, €ClIA HEeOOXOJIH -
MO OCYIIECTBUTH OITMpaHUe
BepXHEH YacTW IIPOJIETHOTO I oew meMnepamypHo0 wea
CTPOCHUS  HEIOCPEACTBEHHO L we Gonee
Ha 3/1aHue (HEeBO3MOXHOCTH 001020 nposema
YCTAHOBKMA BOJM3U  3aHUS
IUTOCKOI OTIOpBI M3-3a HAJIM-

1 0Cb MeMHepaAmypHo20 wed

L memnepamyprozo 6aoxa L memnepamypnoco 6a0xa
i

0)

8)

Puc.2.5. IIpyHIMIIHAIbEHBIE CXeMBI IIPOIOIBHON KOMIIOHOBKH

rajgepeit
M ITOHIDKCHHOrO - IIPpOICTa a - cxema I; 6 - cxema 2; ¢ - cxeMa 3; 1 - HETIOJABHXKHOE
31aHusd, IIOI3CMHBIX KOMMY- 3akpelUieHue; 2 - IIocKas (Kadalolascs) omopa; 3 - mpo-
HUKAITAR, KeJIe3HOIOPOKHBIX cTpaHCTBeHHAs (HEeTOABMKHAA) OIopa

myTet 1 1p.). Bo3MOXHOCTD
TEMITePaTYPHBIX IIepeMellleHUI B 2TOM clIydae oOOeCIeUMBaeTCsl BBEJCHUEM MOITOTHU-
TEJTBHOTO TeMITepaTypHOro IBa Ha TApHBIX IDIOCKHAX OITOpax, HEe3aBUCHUMO OT JTHHEI
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rajeper. B 3aBUCUMOCTH OT OOINel UIMHBI Talleper, Kaxkaas W3 TpeX CXeM, IIpUBeIcH-
HBIX BBIIIE, IOIIYCKAeT BO3MOXHOCTh YCTPOHCTBA ITPOMEKYTOUHEBIX TeMIIepaTypHbIX
IIIBOB ¢ COOTBETCTBYIOINTM pa3sMellleHeM TUTOCKUX U TIPOCTPAHCTBEHHBIX OIIOP.

2.3. PACYET CTPOUTEJIBLHBIX METAJUIOKOHCTPYKITUM TAJIEPEN

2.3.1. O6umme nmoyiokeHusi pacyera. [Ipu IPOEKTUPOBAHUHN Tajepeil BBITIOMHSIOTCS pac-
YeThI TIPOJIETHBIX CTPOCHWUI, OIop M GyHIIaMeHTOB. Bce mposeTHBIE CTpOeHUS, pa3TuIHbBEe
M0 KOHCTPYKTWUBHBIM PEIEHUSIM W THIAM ITOMEPEYHBIX CeUYeHWH, paboTaloT o 0aIovHOU
cxeMme. PacueThl pa3TWYHBIX THIIOB ITPOJIETHBIX CTPOCHUN MMEIOT OOIWE IIPUHITUIIBI, Xa-
paxkTepHble TSI OATOYHBIX KOHCTPYKIIMA W cHelA(prIecKre OCOOCHHOCTH, XapaKTepHEIE
Uit paboThl KOHCTPYKIMI KaXKIIOro TUIE. [T paccMaTpriBacMBbIX TUIIOB MPOJIETHBIX CTPOe-
HUI pacyeTbl HA IIPOYHOCTh, YCTOMYMBOCTB, NeOPMATUBHOCTh U JTMHAMUYECKUE BO3IEH-
CTBUS aHAJIOTHUYHBI TT0 CTPYKTYPE U TOCIENOBATEFHOCTA M COCTOSIT W3 CIICYIONINX TAIlOB:

+ cOOp MECTHBIX HArpy30K Ha SJIEMEHTBI ITOKPBITUS W IIEPEKPBITUSA U OIIPEJIeICHIE
pacYeTHBIX CXEM;

+ pacydeT 2JIEMEHTOB ITOKPBITHA U MEPEKPHITUA HA MECTHBIE HATPY3KH, ITOJI00D CEUeHUN
3IIEMEHTOB II0 YCIOBUAM IIPOYHOCTH, YCTOUYMBOCTH U JIe(hOPMATUBHOCTH;

+ OIpelelIcHUEe HArpy30K Ha HECYIUEe KOHCTPYKITAU IIPOJIETHBIX CTPOCHUIL;

e pacyeT HECYIIWX KOHCTPYKIIMHA MPOJIETHBIX CTPOSHU M MOJI0OP WX CEYEHUI IO yC-
JIOBUSM MPOYHOCTH, YCTOWYUBOCTU U JchopMaTUBHOCTH,

s pacyeT y3J0B U COEJIMHEHUN IIPOJIETHOTO CTPOCHUST;

+ OIpeliclIcHWE HArPy30K Ha OIOPHL W pacydeT Olop;

+ OIpeliciicHUEe HArpy30K Ha GpyHIaMEeHTHL.

AHamv3 pe3yiabTaTOB IMPOBEPKUA BBIHOCIUBOCTH IIPOJOIBHBIX KOHCTPYKIIMA W OaloK
MEPEKPBITUS IPOJICTHBIX CTPOCHUIA, BBIITOJHEHHON 10 yKazaHwsaMm .9 CHull 11.23-81*,
oKa3aj, YTO B CBSI3U C OTHOCHUTEIFHO HE3HAYUTEIBHON BEIWIMHOU TUHAMUYECKUX JIO-
0aBoK KO2(PPUITMEHT aCMMMETPUN IAKIIA JAXEe B YCIOBUSIX PE30HAHCHBIX KOJICOAHWHA
OJIW30K K eIMHHUILIE.

2.3.2. PacyeT NpoJieTHbIX CTPOEHUIl ¢ HecyIIUMHM KOHCTpPyKmusmu u3 ¢epm. CraibHEBIE
KOHCTPYKITAW TIPOJIETHBIX CTPOSHUN ATOrO THUIIA TIPU PacyeTe PacwWICHTIOTCS Ha IDIOCKUE
CHUCTEMBI:

+ JIB€ BEpPTUKAIBbHBIE TDIOCKWE (DEepPMBI, BOCIIPUHUMAIOIIHUE BCIO HATrPY3Ky B IIPOJETE W
Iepefalole e Ha OIOPHI,

s CHCTEMA CBI3€U U MOIEPEYHBIX OAIIOK ITOKPBITH,

s CHUCTEMA CBI3eU 1 OATOK MEePEKPBITHSA, HECYIIIUX OCHOBHBIE TEXHOJIOTUYECKUE HATPY3KH.
B mporneTHBIX cTpoeHUSIX ¢ depMaMU pacyeTy Ha MPOYHOCTh, YCTOMYUBOCTh W JIe-

(GOpPMAaTUBHOCTD, B 3aBUCUMOCTHA OT XapakTepa WX paOOTHI, ITOIEXAT CIEIYIOIe dJie-

MEHTBHI B YKa3aHHOW HIDKE ITOCIEIOBATEIbHOCTHA

— TIOTIepevHble OalKA MOKPBHITUSA — Ha BEPTUKAIBHBIE HATPY3KW OT MAaCCHI CHETa, IbUIH,
CTPOUTENBHBIX KOHCTPYKITUA, TIPOMITPOBOJIOK & TaKXKe Ha BO3JIEUCTBHUE ITPOAOIBHBIX
HArpy30K M CKATHBIX COCTABIIIONIMX C YUYETOM SKCICHTPUCUTETA X IPAIOXKEHUS T10
OTHOIIIEHUIO K OCSIM 0aJloK,;

— TIOTIepevYHble OAJKN MEPEeKPHITHUS — Ha BEPTUKAIBHBIE HATPY3KW OT MAacChl CTPOU-
TEJIbHBIX KOHCTPYKIIMHA M TEXHOJIIOTHYECKMX HATPY30K, a TaKKe Ha MPONOIBHEIE TEX-
HOJIOTUYECKWE HATPY3KU U CKaTHBIE COCTABISIIONINAE C YIETOM WX IKCIICHTPUCHUTETOB;

— BepTUKaJbHBIC (epMBbl — Ha y3JOBBIE HArpy3Ku, IepelaBacMble HAa HUX OalkaMW W
CBA3SIMU TOKPBITHAS U MEPEKPBITHS;

— CBSI3€BBIC CUCTEMBI IO ITOKPBITHIO W TIEPEKPBITUIO — Ha BOCIIPUATHE BETPOBBIX HArpy-
30K, a TakKXKe Ha CKaTHBIE COCTaBJAIONIAE B 3aBUCHMOCTH OT HAIMYUSI W CXEMBI pac-
ITOJIOKEHMS TSDKEH
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—  Tsoku (TIpY MX HAJTWYUKA) CBSI3EBBIX CUCTEM — Ha IlepellaBacMble HA HUX C ITOTEPEUHBIX
0aJIOK TIPOJIONBHBIE YCWINS OT TEXHOJOTHYSCKOro ODOPYIOBAHUS M CKATHBIX COCTAB-
JISTIOTITHX,

— OIIOpHBIE paMbl MPOJETHBIX CTPOCHUM, COCTOAIINE M3 KpaWHWX OaTOK MOKPBITHUS U
OITOPHBIX CTOEK U OOECIICUMBAIOIINE TCOMETPUICCKYIO HEU3MEHSIEMOCTh U ITOMepey-
HYIO XECTKOCTb ITPOJIETHOTO CTPOCHUS, — Ha BOCIIPUSITHE BETPOBOM HATPY3KU;

— OIIOpHBIE Y3JIBI (hepM — Ha BOCIIPUATHE U Mepe/lavy peakiliii ¢ IIPOJIETHOTO CTPOCHUS
Ha TIOJIBVDKHBIE M HEMOJBIDKHBIC OIIOPHI, MPUYEM JUIS ITOCICIHUX TaKXe Ha JIOIOJI-
HUTEJIbHBIE Y3TOBBIE MOMEHTHI 33 CUET SKCIICHTPUYHOM ITepe/ladul [IPOIOIBHBIX YCUIIHIMA.
2.3.3. PacyeT mpojieTHbIX CTPOEHHil ¢ HECYIIMMHU KOHCTPYKIMSMH U3 CBAPHBIX IBYTAB-

POBBIX 0aOK. PacyeT IPOJIETHBIX CTPOCHUM Tajlepeit ¢ HECYIIUMU KOHCTPYKIIUSMU W3

CBapHBIX JIBYTABPOBBIX OAIIOK BBIIIOIHIETCI B cooTBeTCTBMHU co CHuII 11.23-81%*.
IIpumeneHre 6aIoK ¢ rMOKOM CTeHKOM, B cooTBeTcTBUM ¢ 11.18.2 CHulI 11.23-81*, pa3-

pertaeTcst 1py JISUCTBUM HA HUX CTATUYECKON HArpy3KW. YUWUTHIBAS, YTO JIMHAMUUIESCKIC BO3-

JICACTBUS OT JICHTOYHBIX KOHBEHEPOB OOIIEero HA3HAYCHUS HEBEIHUKH, OaK ¢ TMOKOM CTeH-

KO# MOTYT OBITh JIOTIYIIEHBI K MPUMEHEHUIO B KAYECTBE OCHOBHBIX HECYIIMX KOHCTPYKITHH

MPOJIETHBIX CTPOCHUIA. J[J1s1 TIOBBIIIEHUST HANEKHOCTH OATOK ¢ TMOKON CTEHKON, B OTJIMYME

or CHull, mpeneasHOe COCTOSTHME PACUYETHBIX TOIEPEYHBIX CECUCHUM OAIKM OIpeIeIIsieTCs

(h1OpOBOIT TEKYUECTHIO BEpXHEH KPOMKK CTCHKH B CXATOI 30HE. Takoe Mpe/ieslbHOe COCTOsI-

HUE 00eCIIeYrBaACT HAIEXKHOCTh pabOTHI OATIKKA B YCJIOBUSX JIMHAMUYSCKUX BO3ICHCTBUIA.

B c¢BsI3M ¢ 3TUM MeETOAMKa pacyeTa, IPUBE/ICHHAS HIDKE HECKOJIBKO YCIOXHEHA IO

cpaBHeHMIO co CHull 11.23-81%*,

IIpuMeHeHUEe B KauecTBE HECYITUX KOHCTPYKITHE ITPOJIETHBIX CTPOCHUH OaIOK ¢ THO-

KOW CTEHKOM TP BO3MOXHOCTH TOSTBICHUS PE30HAHCHBIX KOJIEOAHUH, T.€. TIpU

6] <w<0y 2.1
HE JOITyCKaeTcs.
B dopmyre (2.1) 67, 6] - o6NacTh 3HAYCHUIA TIEPBOM YACTOTHL B CBOGOHBIX KOIE-
OaHMt TIPOJIETHOTO CTPOCHUST;
o=2v/d, 2.2)
- cpejlHee 3HAYCHUE YACTOTHI JMHAMITYCCKOTO BO3MYIIICHUS OT KOHBekHepa, Tie v — CKO-
POCTB JIBIKEHUS JIEHThI, d), — IMAMETP POJIMKOB KOHBeepa.
B kavecTtBe Hecylx KOHCTPYKITUIM TIPOJIETHBIX CTPOCHWIA Tajiepeit TOMyCKASTCs ITPUMEHEe-
HIE CTATBHBIX PA3PE3HBbIX OATOK CHMMETPHUYHOTO JIBYTABPOBOIO CEYEHUS C YCIOBHON THOKO-

CTBIO CTEHKH 6 < XW <13. JorycKaeTcs IIPUMEHSTH CTAIN C IIpeesioM TeKydecTr 1o 430 MlTa.

YciaoBHaAs THOKOCTh CTEHKI
Iy h 5=

rae: £, A - TOMIMHA W BBICOTA CTEHKHM OalKy; R, — pacueTHOE COIPOTHBICHUE CTAIM II0
Ipeeny TeKydecTr; E — MOAYIb YIIPYTOCTH CTAJH.

IIponeTHOE CTpOEHUE PaCCUUTHIBACTCS HAa TOPU3OHTAIBHEIC (IIPOAONBHYIO W ITOMeped-
HYI0) U BepTUKATBHYIO HAIpy3KW. 1 OpM30HTAILHAS TIOMepedHas Harpy3ka BOCIIPUHIMACTCS
BepXHeH M HIDKHEM TOPU3OHTAIBHBIMU CBS3¢BRIMU (hepMaMM, KOTOphIe 0Opa3oBaHbl Mosca-
MU 0alloK W COCAMHUTCTBHBIMU pellieTKaMu. [IpeelbHOe MOMYCTIMOe HATPSDKEHUE G, B
CXXaToOM TIOSICe, OOYCITOBICHHOE M3TMOOM OATKW B IUIOCKOCTH CTCHKH, YCTAHABIMBACTCS W3
VCITOBUS OOCCIIEUEeHIST YCTOMIMBOCTA BHEIICHTPEHHO-CKATOTO CTEPKHST TaBPOBOTO CEUCHIS,

COCTOSIIIIETO W3 TIOSICA U TIPUMBIKAIOITIETO K HEMY YIACTKA CTCHKH BbicoToi 0,851,/ F / R,
Ou¥o SC(pyRy’Yc — OG- (2-4)

31ech G, — HAlIpLKCHUC B CXKATOM IIOACE 6a.J'[KI/I, O6YCJ'[OBJ'[CHHOG JIECTBUEM TOPU30H-
TAJIbHBIX ITPOJOJLHBIX W IIOIICPCYHBIX HAIPY30K M OIIPCACACMOC B PE3YILTATC pacdycTa
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TOPU3OHTATBHOMN CBSA3EBOM (HEPMBI; Y, — KOI(PPUITHEHT YCIOBMA paboTeL, ¢, — Ko3(hdhu-
ITUEHT TIPOIOIBHOTO M3TM0a CTEPXXHS B HAIIPABICHUM, TTAPALTIEIBHOM MOJKE OAKH.
Kospdpumment ¢ ciuemyer ompenensitb B coorBercTBur ¢ 1. 5.31 CHull I1-23-81*
o dopMmyiie
c=PBo/(1+0,7my). 2.5)

3mech By =1, ecnn A, <A, 1 By :J(pc/(py , €CIA Ay > Ag, THE Ay — TUOKOCTD CTEPXKHS U3

IUIOCKOCTH CTE€HKH; A, = 3,14 E/Ry — TPAHMYHOE 3HAYECHUE MOKOCTH A,; @, — 3HAYE-

HUe KOIDOUITHEHTA @), [IPU Ay = A,

3a pacueTHYIO JUIMHY CTePXHS TIPA BBIYUCICHU TUOKOCTH IIPUHUMACTCS PAacCTOS-
He MEXKAY CMEXKXHBIMHU y3IaMU PEIIeTKH.

OTHOCUTENBHBIN SKCTICHTPUCUTET /1,,;

_ gl (1 -V, )

NV +In ’
TIe ¥; U ¥, — PAcCTOSTHUAE OT HEUTPaIbHONM OCH TaBPOBOTO CEUYEHUS IO KpaHWX BOJO-
KOH; Y, — KO3(DPUITUEHT, BEIYUCIIEMBIN 1T0 hopMmyie

=1-9854 ). 2.7)

w

(2.6)

X

[

Koaddurrent y ompenenseTcda ¢ TOMOIIBIO GOPMYIT:

v v w %
W:Z+l(ﬂ) +;] (2.8)

4
u=2r0 10, 002 v:—()_’85( —0_’85J (2.9)
th 2 o how how
4
w= 20 0850 0425 (2.10)
th M M

rie Ay — TUTOTHAMh CCICHUS TOTKH OATKH.
Koaddurment v, BXOAIIIWK B OIIPEIEISIIONIee HEPABEHCTBO!
:yIWc+y2 (211)
1+
IIpouyHOCTh GAIOK IIPOJIETHOIO CTPOCHUS IIPKU MU3TrMOE B ILTOCKOCTH CTCHKHU IIPOBEPSI-
eTcd B coorBeTcTBUM ¢ 11.18.2* CHuII 11-23-81* mo ¢popmyie

(M/M,) +(0/0,) <1 (2.12)

rme M u Q - 3HAUYECHWST M3THUOAIONIeT0 MOMEHTa W ITOIIepedHOM CHIBI B paccMaTprBac-
MOM CEUCHUM, OIpeJesiIeMble B pe3yJbTaTe CTaTHIecKOoro pacuera Oamkm; M, u Q, -
MIpeieIbHbIe 3HAYCHWST MOMEHTA W IIOIEPEeUHOM CUIBI, BOCIIpUHUMAaeMBble OATKON TIpH
n3rube B IUIOCKOCTH CTCHKU.

IIpenenbHOe 3HAYCHNE U3TMOAIONIETO MOMEHTA OIIpeeIdeTcs (hopMYITOit

A 3
M, =, h? —f+ﬁ{1—0i‘25 (1+w)}(1—0f‘25J—1 v (2.13)
th " oy o ) O (1)

Yo

Mo

COOTBETCTBYIOIIEH 3aKPUTUICCKOU CTAIN PabOTHI CTEHKI B YIIPYToOil 0OIaCTH.
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HpGJICJH)HOG 3HA4YCHUEC HOHCpG‘IHOVI CHIIbL

T T Pu
Q,=09R th -2 + 3,3(1— ﬁ)— (2.14)
g * R R )1+ HZ

rme R, — pacueTHOe COMIPOTHBICHUE CTAIW CABWUTY; Ty, U — KPUTHICCKOE KacaTelbHOEe
HalpsDKeHNe W OTHOICHUE pasMepoB OTCeKa CTeHKH, OIpele/isieMble B COOTBETCTBUU C
m.7.4* CHull 11-23-81; B — xoadduirmeHT, BBIMACISIEMBI 10 hopmyiam:

mpu ¢.<0,03 B=0,05+ 50 >0,15;

mpu 0,03 <a<0,1 P=0,11+ 3a < 0,40.
3mech o = 8W i (B2 + a2)/(th2a?); Wy - MUHUMANGHBIA MOMEHT COITPOTHBICHUS
TaBPOBOTO CEUCHUS, COCTOAIIETO M3 CKATOTO Tosca GAIKM W IIPUMBIKAIONIErO K HeMy

y4acTKa CTEHKMW BBICOTOM O,SIJE/Ry (OTHOCUTEIFHO COOCTBEHHOU OCHU TaBpa, ITapai-

JISTBHOM Mosicy OaJIKK); @ — Tar pedep KeCTKOCTH.

KecTkocTHbIe XapaKTCpHUCTUKN COCI[I/IHI/ITEJIBHOP'I PCHICTKN JOJIKHBL obecIieunBaTh
o0IIyI0 ycTOMYMBOCTE Oanku. [lmommame morepedyHOro cedyeHMs packoca A, JOIDKHA
YAOBJICTBOPATDL YCIOBUIO:

A " b2d3
I,

>120 (2.15)

re: Iy - MOMCHT MHEpIMK MOJKK OalKW B CBOCH IUIOCKOCTH; / — IMHA packoca; d -
JUTHMHA TIPOEKITMH pAackoca Ha OCh rajeper; b — pacCTOSTHUE MEXIY OCSIMUA OasoK.
Ilomepednble MTPOMEXYTOUYHBIE pedpa KECTKOCTH, CEUYCHUI KOTOPBIX CIeAyeT TTPUHU-
MaTh He MecHee yKazaHHbIX B I1.7.10 CHull II-23-81*, mo/oKHBI OBITh pacCUYMTAaHBL Ha
YCTOMYMBOCTE KaK CTEPKHIU, CXaTble CHION N, olpeessieMoii 1o dhopmyire:

N = 3,3Rsth(1— %)B—“Z ; (2.16)
s 1+
e Bce obozHaueHus HopMynbl (2.16) cMOTPHU BHIIIIE.

3Havenue N cienyeT MPUHUMATH HE MEHEE COCPEIOTOYCHHOM HArpy3Ku, pacrojio-
KEHHOM Hajl peOpoM.

PacyeTHy0 IIMHY CTEpPXKHs CIEAYeT IPUHUMATDL PaBHOHU [y = A(1 - B) HO He MeHee
0,7h.

CHUMMETPUYHOE JTBYXCTOPOHHEE PeOpO CIIeyeT PACCUMUTHIBATH HA IIEHTPAIBHOE CXa-
THE, OJHOCTOPOHHEE - Ha BHEICHTPEHHOE CXATUE C IKCIICHTPUCHUTETOM, PABHBIM pac-
CTOSTHUIO OT OCH CTEHKH JIO TIEHTpa TSXECTH PAacueTHOTO CEYCHUSI CTepxXHsS. B pacuer-
HOE CEUEHUE CTEePXKHS CJIe/yeT BKJIIOYATh ceueHUe pedpa XEeCTKOCTH M ITOJIOCHI CTEHKH

mmpwHoi 0,65,/ F /Ry C KaXJIOW CTOPOHBI pedpa. YYacTOK CTeHKU OallKW IIPOJIETHOTO

CTPOEHMS HaJl OTIOPOH CIIeAyeT YKPeILTITh IBYXCTOPOHHWM OIOPHBIM PeOPOM KECTKO-
CTH, KOTOpOe KOHCTPYKTHBHO IIPEJCTABISICT COOOM CTOUKY OITOPHON paMbl, 0OeCIIeTH-
BalOIIE TIPOCTPAHCTBEHHYIO KECTKOCTh OJ0Ka IMPOEeTHOro cTpoeHUs. Ha paccrosHmm

He Oonee 1,3t /E/R, OT OLOPHOIO pebpa Cle/lyeT yCTaHaBIMBATh [IPOMEKYTOIHOS JIBYX-

CTOpOHHEE Pedbpo KeCTKOCTH. Bee pedpa KecTKOCTH TOJKHBI OBITh TTPHUBAPEHBI K BEpX-
Hemy Tosicy. lIpu ompejgeneHun mporuda GaJIOK MOMEHT WHEPITMH IMOIEPEYHOTO ceve-
HUA Opyrro OalkKyd  ClIeAyeT YMEHBIIATh YMHOXEHHEM Ha  Kod3(PUIIMEHT

o =12-0,0331, . OTHOIICHNE IMMUPHUHEL CBeca CKATOIO IT0sSIca K er0 TOJIIUHE JOJDKHO

obrTe He Oomee 0,38,/E/R, .
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B memrstx yrmpoinerust pacuyera B3ameH dopmyibl (2.13) mig ompenelneHusT Ipeeih-
HOTO 3HAuYeHMST MU3rUOaloIero MoMeHTa M, MOXeT ObITh IpUMEHEHa 0oJiee IPOCTast Me-
TOAWKA, MpuBeaeHHAd B 11.18.2* CHull 11.23-81* ¢ BBejeHMEM MOIIPABOYHOTO K03 hu-
muenTta 0,9:

LR P (2.17)
Aw Aw

B 1messix panpHEHTIIETO CHIDKCHUS pacxofia CTAIM OaJIKU ¢ THOKOM CTEHKONH BO3MOX-
HO TIPOEKTUPOBATh HECUMMETPUYHOIO JIBYTABPOBOTO CEUYCHUS C OOJETYCHHBIM HIDKHUM
mosicoM. PacdeT B 9TOM ciydac JIOJDKEH BBITIOJTHSITRCS IO CIICITMATIBHO pa3pabOTaHHOM
METOJIHKE.

2.3.4. PacueT NpoJIETHBIX CTPOEHHIA ¢ HECYIIUMU KOHCTPYKIMAMH U3 PeOPUCTHIX 000.10-
9YeK MPAMOYTOJbHOTO cedeHns. PacueTHOM cXeMO It TIPOJIETHBIX CTPOCHUM B BUJIE TIPO-
TSDKEHHOM peOpHUCTOl 0DOTOUKH TIPIMOYTOJBHOTO TOIEPEYHOIO CEUCHUS SBISICTCS Ofl-
HOTIpOJIeTHAsT KopoOuaTass 6anka, OOITHMBKA KOTOPOU COBMEIIAET HECYIUE U OTpak/Iaio-
mue ¢pyHkimu. 1lo nepuMeTpy morepevyHoe cedeHrUe OOIMIMBKIM Oallku Habupaerca us C-
00pa3HBIX MIpodUIeH, YepeayoIuXcs ¢ TOHKUMHI
IUTOCKUMHU JIUCTaMu. B cTeHax KOpoOKu TIpeiry-
FETEEEE  FERTE RN CMOTpPEHBI TIOJIKPEIUICHHBIE BBIPE3bI I10J[ OKOH-
HBIE IIpoeMBl. PacdeTHass cxema IIITIAHTOYTa
mIpejcTaBiIcHa, Ha puc.2.6. Pacuer oOIieit mpod-
HOCTH IIPOJICTHOTO CTPOCHMS KaK H3rudacMoro
CTEPXHSI, HATPYXKCHHOTO IIONIEPEIHON HATrpy3KOM
ITTRINIINEIY! W BHEIEHTPEHHBIMU IIPOJOJIBHBIMU  YCUITHUSIMIU,
. COCTOUT B OIIpe/IeICHUN M3TUOAIOITNX MOMEHTOB,
MTOITEPEYHBIX U TIPOJIOIBHBIX CWI B €0 PACUYETHBIX
CEUCHHUSX U B MPOBEPKE IMPOYHOCTH MO TJIABHBIM,
HOPMAJBHBIM ¥ KacaTeJIbHBIM HAIIPSDKEHUSIM B
cootBetcTBrU ¢ mnagoit CHull 11-23-81*.

XapakTepUCTUKH
i | KECTKOCTH PacUeTHBIX
1.0 MTOTIEPEYHBIX  CCUCHUI
KOpoOUaToit Oanku
MIPOJIETHOTO  CTPOCHUS
- IUIOIAA U MOMEH-
£y THI WHEPIMA — OIIpe-
NN\ \ JICIISTIOTCST ¢ YIETOM
X\ \ HETIOIHOTO BKJTIOUCHUS
B paboTy Ha M3rHUO
OOIIIMBKA IIyTeM BBE-
\ JeHUd B XapakTepH-
NANN\ CTUKU XECTKOCTH 00-
IMABKK PETYKITHOHHBIX
koa(hrieHToB ;< 1,
IePEeMEHHBIX IT0 BBICO-
‘QS\\ Te Oankm. Ormpeaenc-
~ HUE WX BEJIWYUH IIpO-
— O, M3BOMUTCA TI0  Tpa-

0,5 Ggﬁ buky puc.2.7 wm 10
-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 ooJlee  TOYHBIM TaH-

A
_ f
M, =09R,h?| —L

TITITR!
ITTRREE!

Puc.2.6. Cxema Harpy3ox Ha
TIOTIEPEeYHYI0 paMy IMTaHTOyTa

0=P>

0 7

/
7/
p
/
A RIS
-
2

4//

o

)4
i
7
L1 7
7
/

0,6

/V

/
IRV //4

Puc.2.7. I'paduik a1 ompeneieHns PEIyKIIMOHHBIX KOAMDUITMEHTOB TIIACTIH HBIM TaOIAIIEL 2.2.
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Tabmuma 2.2. PenykimoHHble KOYDDUITUESHTHI ¢; JUTST PEOPUCTBIX TLIACTUH
¢ TIOTHOBIO ¢ U TIOIIEPEYHON HATPY3KOH ¢

Cxarue Pacrsoxenue
4 Mo Sy P _5» P

KHa t " GCIS t " GCIS t
0,5 1,0 1,5 2,0 0,5 1,0 1,5 2,0
1 740 645 593 563 -1 897 772 655 593
2 663 610 576 554 -2 919 827 708 617
0 - 3 621 588 564 548 -3 923 850 756 650
4 596 573 555 542 -4 934 879 794 691
-5 937 893 821 722
1 701 624 581 556 -1 860 728 630 579
2 642 597 568 549 -2 893 787 669 598
100 3 609 579 558 543 -3 910 827 719 613
4 588 566 551 539 -4 919 854 760 650
-5 925 871 791 695
1 640 590 562 544 -1 763 650 589 558
2 607 574 553 539 -2 813 700 613 568
133 3 586 563 547 535 -3 853 740 658 583
4 572 554 542 532 -4 874 787 684 602
-5 889 815 721 630
2,5 1 573 551 537 528 -1 613 570 547 534
2 562 545 534 526 -2 647 585 554 537
166 3 553 540 531 524 -3 690 606 563 542
4 547 536 528 523 -4 731 633 576 547
-5 766 669 593 555
1 530 523 518 515 -1 536 526 520 516
2 527 521 517 514 -2 540 529 522 517
200 3 525 520 516 513 -3 545 531 523 518
4 524 519 516 513 -4 552 535 525 519
-5 560 539 527 520
1 669 607 571 550 -1 816 688 609 562
2 624 585 560 544 -2 861 746 629 582
100 3 597 571 552 539 -3 886 792 683 602
4 580 560 546 536 -4 901 824 724 631
-5 910 847 759 663
1 588 560 543 532 -1 640 536 556 539
2 572 552 538 529 -2 692 609 566 544
133 3 561 546 535 527 -3 741 643 580 550
4 553 541 532 525 -4 780 677 598 558
-5 809 714 622 569
5,0 1 531 524 519 515 -1 538 528 521 517
2 529 522 518 515 -2 543 530 523 518
166 3 527 521 517 514 -3 548 533 525 519
4 525 520 516 513 -4 556 537 527 520
-5 566 542 529 521
1 509 508 507 506 -1 510 509 507 506
2 509 508 507 506 -2 510 509 507 506
200 3 509 508 507 506 -3 511 509 508 506
4 509 507 506 506 -4 511 509 508 507
-5 512 509 508 507

IIpumMmevanue: 3HadeHud KoaDOUITMEHTOB ¢; yBenuueHbl B 1000 pas.
VcmoBHble 0003HAYEHUA: O, — HAMPSDKEHWEe B KOHTYPHBIX TPOMOIBHBIX peOpax IMCTa OOIIMBKH;
Ocrs — KPUTHYECKOE HAIIPSKEHUE CKATUA B TOM XKe JIUCTe; ! — TOJIWHA JIUCTa; /] — NIUPUHA JIUCTA.
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PenykimronHsle KO3 GUIIMEHTH OpUBEACHB B TaOIHUIEe 2.2 IS psaia 3HAYCHUR
OTHOCUTENbHON HAYaIbHON TOTUOU ¢y = ¢p/t (Tne ¢y — HomycTUMas [MOrudh 1o

CHull III-18-75, ¢ - ToiamuHa OOIIMBKYU) W MOIICPEUYHBIX HATPY30K ¢ — (haKTh4e-
CKO¥ Ha ITOKPBITHE U YyCJIOBHOU ¢g= 1,5 xII Ha mepekpbITHE — B 3aBUCUMOCTH OT
OTHOTICHUS # TIPOTONBHBIX HAIPSDKCHUA B CTPUHIEPAX G, K KPUTUICCKOMY DAIepo-
BY HAIPSKEHUIO Gy, MAPHAPHO OIEPTHIX IO KOHTYPY MPIMOYTLOJBHBIX JTUCTOB 00-
MIABKA 7 =0, /O, -

Ilo OMmBITY W3TOTOBICHUS IIPSIMOYTOJIBHBIX OOOJIOYEK, KaK IPaBWIO, BeIUYMHA
¢y = 1+1,5. PekomenpyemMoe 3HAUCHWE BEIWIWHBI /7 IPUHUMACTCS JIUIST CXAaTOW 30HBI

He Oonee 4, /IS PACTIHYTON 30HBI OTpaHUYCHUIN He uMeeT. PacueT mpoyHOCTH
CTPUHTEPOB TIPU JICHCTBUM MECTHOH TOIIEPEYHON HATPY3KU 3aKII0YACTCS B OIpejieie-
HUUW U3TUOAIOIINX MOMEHTOB U MOIIEPEYHBIX CWJI, BOSHUKAIOIINX B pedbpe OT Harpys-
K#, COOpaHHOM ¢ TIpWIeTalINeil K HEeMy I'PDY30BOH ILIOIIATHM OOIMUBKHU. DTHU YCWIHS
JTOTTyCKaeTcs OMpeJIeIsiTh B CTPUHTEepaxX Kak B pa3pe3HbIX WKW Hepa3pe3HBIX Oalkax Ha
KECTKUX WJIM YIIPYTUX OIOpax B 3aBUCUMOCTH OT KPEIUICHUS CTPUHIEPOB Ha IIOIIe-
PEYHBIX pedpax U COOTHOIIECHUS KeCcTKoCcTel pebep obomx HampasieHuit. [Ipu pacue-
Te HAa MECTHYIO HArpy3Ky B CEUYCHUE CTPUHIEpa BBOJUTCS IIPUMBIKAIIUAN K pPedpy
YYacTOK OOIMUBKYU IIUPUHOMN b;. DTa IMIMPUHA OIPEICTIeTCS BEIUIUHON PEAYKITHOH -
HOTO KO3(hdUIMEeHTa, KOTOpasi YTOUHIETCd [IPU pacuere KopoOuyaToi OaJKM IIPOJIeT-
HOTO CTPOECHUSI.

OpHUEeHTHUPOBOYHBIC 3HAYCHUS PEIYKITMOHHBIX KO(POUITMEHTOB COCTABISIOT: B CXa-
Toit 3ome @.=0,55+0,60; B pacrsiuyroit sone ©¢,=0,85+0,90. IlpoBepky MpoYHOCTH
CTPHUHTEPOB CIEAYET BBIIONHATh B cooTrBercTBHMU co CHull I1-23-81* Ha cymmapHbIe
HAIIPSDKEHUST OT MECTHOTO M3TH0a W IIPOJIOJIBHBIC HAIPSDKEHUS, BO3HUKAIOIAE MPU WX
paboTe B cocCTaBe KOpOOUATON OaJKW MPOJIETHOrO cTpoeHus. llomepedHbie pambl
IIITAHTOYTOB JIOTIYCKAETCS PACCUYMTHIBATH ITyTEM PACWICHEHWS WX Ha OTICJIbHBIC IIap-
HUPHO COCIMHEHHBIC DJIEMEHTHI C YUYCTOM TOPU3OHTAIBHOTO OIMMPAHUS paMbl Ha JTUCKHU
MMOKPBITUS W TlepekpbiTusi. llepeparoriuecs Ha IIITAHTOYT COCPEIOTOYCHHBIE OITOPHBIE
pPeakIi OT CTPUHTEPOB TOITYCKAETCS 3aMEHSITh pacipe/le]ICHHON Harpy3KOii.

Ormopusie [1-00pa3Hbie paMbl IPOJIETHOTO CTPOCHUST PACCUMUTHIBAIOTCS C YUSTOM XKe-
CTKOT'O COCAMHEHUSI CTOeK ¢ pureineM. Ilpu pacdere ¢ ucnomb3oBaHuem [IDBM pama
MIITAHTOYTa PACCYMTHIBAETCS HA MECTHYIO HArpy3Ky KakK 3aMKHYTasl CTepXHeBash KOHCT-
DYKITHS, TIOMJCPXUBaeMas paclipe/Ie]ICHHON OIOPHON peakiihueil OOIMUBKU CTEH IIpH
BEPTUKAIBHOM HATPYKEHWU, a TAKXKE MOKPBITAS M IIEPEKPBITAS — [IPU TOPU3OHTAIBHOM.
IIpu 5TOM HEOOXOIMMO YYECTh DKCIIEHTPUCHUTETH KPEIUICHUS OOIMUBKU K IITIAHTOYTY.
IIpoBepKM YCTOMIMBOCTH JOJDKHBI OBITH BBITIOJHEHBI IS CJACAYIONIAX 3JICMEHTOB IIpO-
JIETHOTO CTPOCHUS:

o CXaTOM IUIACTHMHBI BCETO TOKPHITHS, ITOAKPEIUICHHON pedpaMu JIBYX HalpaBIeHU

(puc.2.8);

i / i I I I

Puc.2.8. CxeMma MOKPBITUA Tajleperd M HaIlpSKeHUI B HeM
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¢ CCKIIMHN pC6pI/ICTOI>'I INTACTUHLBIL ITOKPLITHA MCEXIY BEPXHUMU PUTCIIAMHA IIIIAHTOYTOB

(puc.2.9);

» CTPUHIEPOB B CXKATOI 30HE IIPOJIETHOTO CTPOCHUS U CTOEK OIIOPHBIX paM IOPTAJIOB;

»  CXaTOTO JKCTA OOIMMBKUA MEXIY cTpuHTepaMu (puc.2.10);

e CEKIIMH CTEHKU KOpOOUYaTOl OaKM IIPOJIETHOTO CTPOCHHUS B YCIOBUSIX KOMOWHUPO-
BaHHOTO BO3JICHCTBUS HEPABHOMEPHOTO IO BBICOTE CXATUs U ciBura (puc.2.11).

JIa rociieIHUX TBYX DIIEMEHTOB IIPO-
JIETHBIX CTPOCHUM JOITyCKAaeTCI WX 3a-
KpUTHYEeCcKass pabdora. OrpaHHMYCHUS IO
MECTHON YCTOMYMBOCTU [UISI DIIEMEHTOB
KOpOOYAThIX OaloK SBISIFOTCS  OIpee-
JISTIOIAMUA — OT HUX 3aBUCAT OCHOBHBIC
KOHCTPYKTUBHBIE PEIICHUS, ITIOUCK OIl-
TUMaJIbHBIX COOTHOIICHUN  pPa3sMepoB,
METALIOEMKOCTh W 3KOHOMUYHOCTH IIPO-
JIETHBIX cTpoeHmWU Tamepeir. [Iposepky
YCTOMYMBOCTHA BCETO TTOKPBITUS Tajleper 1
oTceKa MEXJy INIMAaHTOYTaAMHU JOITyCKASTCS
MPOU3BOJUTE TI0 YIIPOIIIEHHOU pacyeTHOU
cxeMe:

+ OOIIMBKA WMEET OJIMHAKOBYIO TOJIIH-

HYy 7 IO BCeMy IOKPBITHIO,
¢ TOKPBITHE PAaBHOMEPHO CXaTro IO

JIMHE [/ U IMApUHE b HAIPSDKCHUSIMU,

PaBHBIMA MAaKCUMAaJIbHBIM HAaIIPSIXKe-

HUSM CXaTugd B HEM [IpU U3TUOe

IIPOJIETHOTO CTPOEHUSA € YYETOM JIO-

MOJTHUTEIBHOTO CXAaTUsI OOIMWBKU OT

MECTHOTO HATrpyKeHUS,
¢ TOKPBITHE IMAPHUPHO OMEPTO MO KOH-

Typy;
¢ CTPUHTEPHl WMEIOT OIWHAKOBYIO W3-

TUOHYIO XECTKOCTh W OTCTOST IPYT OT

JIpyra ¥ OT KpaeB IOKPBITASI Ha paB-

HBIX PACCTOSTHUSIX.

A Z

Puc.2.9. CxeMa CTPUHTEPHOTO OTCEKa TMOKPBHITUSA
¥ HalIpSKeHUT B HEM

= E

Puc.2.10. Cxema aucTa OOIIMBKYU ITOKPHITHS
¥ HATIPSKEHUS B HEM

— — — —»—»T

- |

J

- . -—
I—>—>—>—>
L

- — . — —— —— -

Puc.2.11. Cxema oTceKa CTEHKH C IIPOEMOM

ITokpeITHE B Taylepesx, Kak IIpaBIIIO, He YIOBICTBOPSCT MEPECINCICHHBIM YIIPOIIE-
HUSAM WIeATU3NPOBAHHON pacueTHON CXeMbl. I BO3MOXHOCTHA €ro MCITONb30BAHIS
IIPA pacyueTe pealbHOM KOHCTPYKITAN IT0 MIMPUHE TTOKPBITHAS IIPOU3BOAUTCS OCPEIHEHIE
TOJNIIAHBI OOITUBKY M PACCTOSTHAM MEXIY CTPAHTSPAMH.

VCTOWIMBOCTE TIACTUHEI ITOKPBITHS 0OecTieUeHa, eCIN YIOBICTBOPEHO YCIOBIE

Gcr(l) > Gp

(2.18)

31ech Gcr(l) — KPUTHYCCKOC HAIIPAKCHUC B ITOKPBITHUH, Gp - I[CfICTByIOH.[CC HaITpseKe -

Hue B pedpax IMOKPBITHS.

2D
Oer(1) = T kv

b2t,,
Et3

me: D=————
. 120-v2)

2+—|1+—

1 1 (2.19)

kil Jz

— NWIMHAPUYECCKAA XKECTKOCTDL O6H_[I/IBKI/I;
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typ =t 4 KyB) , 8= A, /(1) (2.20)

A ~ IUIOIAMb TIOIEPEYHOTO CeYeHH IIPOAOILHOTO pebpa 6e3 ydeTa IPUCOeIUHEH -

HOT'O Y4acTKa OOIIUBKH.

kv, B[P 221

- LR > T T .
ki ;D L(j =2)

Z

I; — MOMEHT WHEpITMUA CEYCHUS IIPOJIOIBHOIO pebpa 6e3 ydeTa IIPUCOSTUHEHHOTO
yJacTka OOIIMBKYA OTHOCHUTEIBHO HEUTpaTbHOU Ocu pedpa, oIpejenseMoil ¢ yde-
TOM MPUCOSAUHEHHOTO yYacTKa OOIIMBKH, IUIONIAIh CCUCHUS] KOTOPOTO BBOJUTCS C
K02 GUITUEHTOM PENYKITAU OOIIUBKH ¢;; I, — MOMEHT MHEPITUKA CCUCHUSI BEPXHETO
PUTENIS MIITAHTOYTa OTHOCUTEIBHO COOCTBEHHOM ocu; k; (i=1,2) — KOJIMIECTBO TIPO-
JIOJIBHBIX W TIOIIepevHbIX pedep (6e3 yuera CTPUHTEPOB, PACIIONIOXEHHBIX HaJ CTe-
HaMU, ¥ KpaHWX IIIIAHTOYTOB).
YCTOMYIMBOCTE CTPUHTEPHOTO OTCEKa IMOKPHITUS obeclieueHa IIpH BHITOJTHEHUU YC-
JIOBUSI:
Ocr2) 2 Op (2.22)
3/eCh Geyz) — KDPUTUYECKOE HAIPSIKEHUE B PEOPUCTON TIPSIMOYIONBHOM TLIACTAHE
CTPHUHTEPHOI'O OTCeKa (MEXIY IMAaHTOyTaAMK):

72D 1 1 2
c === kv —=|1+—(1+a2 2.23
) =3y R e ( ) (2.23)
e a=1/b; [ - 1mar MImaHnroyTos.

YCTOMIMBOCTD CTPUHTEPOB MPU BO3JIEUCTBUM OCEBOM CHJIBI ¢ M3TMOOM JOJDKHA OBITH
npoBepeHa Takxke 1mo CHull I1.23-81. IlpenenpHast rHOKOCTh ITPOJOIBHBIX pedep Kak
BHEIIEHTPEHHO CXATBIX CTEPXKHEH olpeesercs o dopmyie

her = RJE/[G, (2.24)

®akrtryeckasi THOKOCTb CTPUHTEpa KaK CTePKHS, IMapHUPHO OIEPTOTO HA BEPXHUIA
pUTeNb MIIAaHIOYyTa, T0JDKHA OBITh MEHBIIE MPeJCIbHON THOKOCTH A,y .

CreneHb yJyacTHs ITaHeaeil OOIMMBKHA B paboTe Ha M3rHMO pa3IddyHa ISt CXAaToi W pac-
TSHYTOM 30H IIPOJIETHOTO CTPOCHUS. DTO HAXOAUT CBOE BBIPAKCHUE B PASTHINH BEIMIMHBI
PEINYKITMOHHBIX KO DUITMEHTOB, BBOJUMBIX IpKU pacuere (PheKTUBHON TLIOMATN cede -
HUS JTUCTOB OOIMBKK B 3TUX 30HaX. lIpeBbIlieHNe IEHCTBYIONUMI B ODINIUBKE HAIIPSTIKE-
HUSIMUM WX KPUTUYCCKUX 3HAYCHUI 10 Pa3HOMY BIMSICT Ha y4acTHe OOIIMBKU B paboTe IIpH
ckat U pacTsokeHru. [lo Mepe pasBUTHS 3aKpUTHYECKUX jedopMaltiuii B CXaroi o00-
IMUBKE PEIYKITMOHHBIE KOAMUITMEHTHI YMEHBITIAIOTCS U BCe OONIBINAS YacTh €€ BBIKJIIOYA-
ercsl U3 paboThl. B pacTsHyTOl 30HE YBETWUYCHUE HAIMPSDKEHUH COIPOBOXIIACTCS WX BBI-
PaBHUBAHUEM. DTO TIPUBOIUT K BO3PACTAHUIO PEIYKITMOHHBIX KOI(MPHUIIMEHTOB U yBEIM-
YCHUIO CTEICHU YJacThsl PacTSHYTOW oOmmMBKA B pabote. IIOCKOIBKY HAlPsDKCHUS O, B
CTPUHTEpaxX 3aBUCST OT XapaKTePUCTHUK YKECTKOCTH IPOJIETHOIO CTPOCHWS, Ha BEIMYMHBI
KOTOPBIX, KaK YKa3aHO paHee, BIUMIOT PelyKIIMOHHBIe KOI(MOUITUSHTEI OOIITUBKH @), OIIpe-
JIeJICHUEe HAIIPSDKEHUM W PeyKITHOHHBIX KO3(MHUITUCHTOB OCYITECTBIISICTCS METOIOM I10-
cIeToBaTeIbHBIX TIPUOMIDKCHIN. JBa-Tpy TIara IIpUBOIST K TIPUEMIIEMOH U MHKCHEPHBIX
pacueToB TOUHOCTH. KpuTepreM 3TOro SBISIETCST COBIAJICHUE 3HAYCHUN PEMyKIIMOHHBIX KO-
>(DGUITMEHTOB IBYX ITOCTEIOBATEILHBIX IIATOB, BEIYUCICHHEBIX ¢ TOUHOCTEIO 10 10%.

B mpenBapuTesbHBIX pacueTax IIpH KOMIIOHOBKE ITPOJIETHOTO CTPOCHUS C pacipe/ie-
JICHMEM MaTepraga MEeXy HECYIIUMHU 3JIeMEHTaMUl KopoOdaroi 6amku — pedbpamMu 000-
WX HaIpaBICHUI, OOIMTUBKOM, IMOKPBITUEM, IIEPEKPBITUEM W CTEHaMU, — Kak IIpaBHIIO,
JIOCTATOYHO IIepBOro TpuOITKeHus. [IpoBepka yCTOMYMBOCTH CTEHOK OalKK IIPOJICT-
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HOTO CTPOCHUSI IIPOM3BOAMTCS B COOTBETCTBUH C TEOPETHMUYCCKON OCHOBOM paszziena 7
CHull I1I-23-81*. IIpoBepke IO/IeXaT KpallHHA, CpeIHUNA WM OJWH M3 IIPOMEXKYTOUHBIX
OTCEKOB CTCHKU MEXY IMAHTOYTAMHU IIPU 3arpyXEHHH WX HOPMAJIBHBIMU W KacaTellb-
HBIMHU HAIPSKEHUSIMH M3ruda. OrnpelieicHrue KpUTHISCKUMX HOPMATBHBIX U KacaTeIbHbBIX
HAIPSDKEHUH 1 IIPOBEpPKa YCTOMYMBOCTH BBITTONHSIETCS IS YIYACTKOB CTEHKH, PacIoyo-
XEHHBIX MEXIY cTpuHrepamu, nmo dopmynam paszaera 7 CHull I1-23-81*, oTKoppeKTH-
POBaHHBIM C YyYETOM pa3OMeHUST OOITMBKYM CTECHKH ITO €€ BBICOTE Ha OTICIbHBIC IIPSIMO-
YTOJIBHBIE OTCEKU TOPU3OHTAIBHBIMU peOpaMu.

Hormyctuma 3akpuTrdeckas pabora oOIMBKYA Ha BEPXHEM YJacTKe CTCHKU IIPHU COOT-
HOTIICHWU JEHUCTBYIONUX HAIIPSDKCHUM K KPUTHISCKUM 77 < 2.

Bnusuue ocabieHrss OKOHHBIM ITPOEMOM OTCeKa CTEHKH IIPU IIPOBEPKE €ro yCTOH-
YUBOCTH JIOITYCKAETCS HE YUYUTHIBATH, €CIM CyMMapHasl IUTOIIab ITOIIEPEYHOrO CeUCHUS
BEpXHErO0 W HIDKHETO pebep, OKaAUMIMIONIUX IIPOEM, KOMIICHCHUPYET ociIabieHue
(puc.2.11). KpaitHre OTCeKM CTEHKH IIPOJICTHOTO CTPOCHUS PEKOMEHIIyeTCs He ociad-
JIITh OKOHHBIMH IIpoeMaMK. BricoTa mpoemMa He HoJpKHa mpesbinarte 0,2H, rne H — BbI-
coTa CTeHKM rajepen. llpoeM XemarenbHO pacrojararb Ha MUHUMAJIBHO BO3MOXHOM
PACCTOSTHUM OT HEHUTpaIbHON Ocu OalKu MPOJIETHOrO cTpoeHus. OrlpesesieHre Ipornda
MIPOJIETHOTO CTPOCHUS, a TaKXe OAOK TTOKPHITHUS U TICPEKPHITHS ITPOMU3BOIUTCS B COOT-
BETCTBHHU ¢ MONOXeHUIMHK paspeiaa 13 CHull 11-23-81*. Ilpux 3TOM MOMEHT MHEPIIMKA
KopoOUaToit OalKy IIPOJIETHOTO CTPOCHUS OIIPECISieTCS ¢ YYEeTOM peyITMpOBaHUS
TUTOIIAN CEUYCHUS OOIIMBKU. PacyeT BBITOIHIACTCS 110 HOPMATUBHBIM HArpy3KaM.

2.3.5. Pacuer mposieTHBIX CTPOEeHHii ¢ HeCyMMHM KOHCTPYKUIMSMH W3 KPYIIbIX HIMHApIIe-
CKUX 060J1049eK. |IponeTHoe cTpoeHIe M3 KPYIIBbIX ITAIMHIPHICCKIX 000I0UeK paccMaTprBacT-
¢S KaK pa3pe3Hoit CTepXKeHb KOJIBIIEBOTO ITOTIEPEIHOro ceveHus (prc.2.12) B YCIOBISIX H3IMOA 1
BHEIICHTPEHHOTO cXatust. HemsMeHIeMOocTh KOHTypa

TTOTIEPEYHOTO CEYECHUST M OTCYTCTBHME CBSI3AHHBIX C TUM y
JTOTTOJTHUTE/TBHBIX HAIIPSDKEHM 00eCIIeuMBACTCS TITIAH-
royramd. B coorsercrBrm co CHull 11-23-81* Harmps- ¢
JKEHUST OTIPEIEIISIOTCS 110 hopMyiam: I
y.m. S
M N —Ta x
o= ]xx (FCOSB—y0)+73’YCRy (2.25) i }K i
: Vi ) s
T= #sin B<y, R, (2.26) “

e ¥ — pagUyC CPEIUHHOM IIOBEPXHOCTH OOOIOYKM;
¥y — KOOpAMHATA F€OMETPUIECKOIO LIEHTPA CEUSHUS
(LleHTpa OKPYXKHOCTK); ¢ — TOJIIMHA OOOJIOUKH, CO- Puc.2.12. Tlonepeunoe ceuenne
OTBETCTBYIOINASL YLIOBOW KoopauHare; N - CKH- Hecyuiel 0GonouKM rajepen
MAoIIAas CHJIA.

PacueT MeCTHOI yCTOMYMBOCTH OOOIOYKM IIPOU3BOANTCS KAaK 3aMKHYTOM KpYrOBOit
IUIMHIPUYECKO 060M09Ky. IIpy 3TOM ITPOBEPKM BEITIOIHSIIOTCA B CEYEHUN B IIPOJIETE
C HauOONBIIMM WM3THOAOIIMM MOMEHTOM ¥ HAMOONBIIAMKM HOPMAILHBEIMK HAII-
PIKEHUSMI U B CEYCHUM HA OIIOpE ¢ HAMOOJNBINEHA TOMepeTHOM CHIION 1 HANOOIBITUMI
KacaTeIbHBEIMI HAIPSKEHUSAMHU, 4 TAKXKE C COOTBETCTBYIOIIUM HM3TMOAIONIMM MOMEHTOM
¥ HOPMAJIBGHEIMU HAIIPSDKEHUAMUI B CIy9ae HAIMINsl KOHCOJIM.

B mposteTe IpoBepKa Ha YCTOWYMBOCTE BEHIIIOIHAETCS 10 (POpMYIIe

01 S’chscrl(lal_O:IG{/GI) (2-27)

I7ie O; — pAcUCTHOEe HAIIPSDKEHWE B OOONIOUKE; Oy — KPUTHMYECKOE HAIPSKEHWe paBHOE
MEHBIIEMY M3 3HAYCHWN QR), i c£f/r; 6" — HaUMCHBIIEE HAIPSDKCHUE (PacTArUBaIo-
TIT7e HAMIPSDKCHWST CYMTATh OTPUITATCIBHBIMI).
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3uauenust Koaddurmenrta ¢ pu 0 < ; < 300 ompenesstoTes 1Mo (hopMmyie

R
=097 - (0,25 x 1073 + 0,95 Tng (2.28)
3HavYeHUS KOADPUIIMEHTOB ¢ CICAYET OIpEAC/ISTh 10 Tadbauie 2.3.
Ta6moa 2.3
¥/t 100 200 300 400 600 800 1000 1500 2500
¢ 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

IIpoBepKa YCTOMUMBOCTH HA OMOPE TIPOU3BOMUTCS pa3iebHO IS 30H HOPMATHHBIX
7 KacaTeIbHbBIX HAIIPSKESHUI,
JLIst 30HBI HAMOONBINX HOPMAILHBIX HAIIPSTKEHWHA

01<Y10en (2.29)
I[JIH 30HBI HAUOOJIBIIMX KACATECIBHBIX HaprDKCHHP’I
T SYeTer (2-30)

IIe T; — HamboIbINee KacaTelbHOe HAIpsSKeHWe B 0DOIOYKE; T,y — KPUTHIECKOe Ha-
MIpsDKeHMe, ollpeesseMoe o popMyiie

0,25
Ty = 0,78k%(’7’) (2.31)

e / - pacCTOSHME MEXIY IMITaHTOyTaMH.
3HaYeHUSI KOA(PPUIIMEHTOB Kk CIEAyeT ONpeAe/IsSTh 10 Tadauie?.4.

Ta6muoa 2.4
¥/t 250 500 1000 1500
k 0,8 0,7 0,6 0,5

IIpr COBMECTHOM [EWCTBUM B CEUCHWW HOPMAIBHBIX G M KacaTeIbHBIX T HaIIpsTKe-
HUR YCTOMIMBOCTE OOOIOUKI TIPOBEPSETCS T0 (hopMyIte

2
° . (L) <1 (2.32)

% G Ter

IIpy HAIMYUKM TPSIMOYTOIBHOTO IIpoeMa, CHUM-

METPUYHO PACITOJIOXCHHOTO OTHOCUTEIBHO BEepPTH-
=i KaJTbHOM OCH IIOMIEePeYHOro CeYeHWS ODONIOYKUA Yy U
y.m. { S x VCWICHHOTO CTPUHTepaMU, IIpOBepKa IIPOUHOCTH

) i morepevyHoro ceueHus: (puc.2.13) ¢ mpoeMoM IIpou3-
B

W

§, BOAUTCS MO CICAYIOIIHUM (popMyIaM
=
) M, N
M 1 s O=FEy+ <R, (2.33)

X
no dyee
| MuHUMaTBHAS TUIOIAAbL CEYEHUSI CTPUHTEpa MIPH-
unmaetest A, = 0,25bf. CTpUITepBl 3aBOMSATCS 3a Kpaif
Puc.2.13. IlonepeuHoe ceueHne
N IpoeMa B CTOPOHY HEHAPYIIIEHHOTO CEYEHWS Ha pac-
Hecyllel 000JI0UKHU rajepen, oc-
TAGTIEHHOU BHIPE3OM CTOSIHWE, JTOCTATOYHOE JUTS 3aKpeluleHrsl pedpa K 000-

I - npozomeHOE pebpo (cTpumrep)  JOUKe Ha ycunme N=0,254,R,. Koibiesbie pedpa —
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IITTAHTOYTHl  PACCYUTHIBAIOTCS TI0 @) 0) P,

pacueTHOM cXeMe, TIPCACTARISIIO-

el KONBIEBYI0 paMmy pajaycoM

1, (puc.2.14) ¢ 3aTIKKOHU, ¢ Ha- g

Tpy3KaMi B BUe aKTWBHBIX CHIT p

¥ ¢, PACTIONOXCHHBIMA B TUIOCKO-

CTV KOMNbBITA. DTa CIOXHAS CTaTH-

YeCKW HeOoTIpeieTnMast cXeMa pac-

KITaJIbIBacTCs Ha JIBe TIPOCTCHTITIE:

» 3aMKHYTOC KOJBIIO, Harpy-
KEHHOC OIOpPHBIMU peak- 2
MM ¥ YpaBHOBEIICHHOE

M
(3%
T"H'}\
%
=,
N
74
-=

paoam!
-
f—

2
H
§

(
e
\

Puc.2.14. KOHCTpyKTHBHAs M pacuyeTHad cxema

MOTOKOM KacaTeJIbHBIX CUIL, MPOMEXYTOUHOTO TITIAHTOYTA

3aMCHSIONINX JEHCTBHE 000- a - KOHCTPYKTHBHAS CXeMa; 0 - pacueTHas cxema;

JIOYKU TIO TIIHAHTOYTY; 1 - obonouka; 2 - NIMAHTOYT; 3 - TOoIlepevyHas Oajika
. 3aMKHYTOE KOJBIIO, Harpy- TIepeKPHITHS; 4 - MOHODEIIhC

KCHHOC BHCIMTHMUMUA CHUJIAMMU.

IIpukperutenve 3aTsSKKU B
3aBUCUMOCTH OT KOHCTPYKITAN
y3JIa IPUHUMAETCI KECTKUM WA
IapHUpHBIM. PacdeT mmaHro-
YIOB B BHIY €r0 CIOXHOCTHA
TIOJDKEH BBIITOIHATHCS Ha
IIDBM. IIpu sTtoM pama, odep-
YeHHasA 110 OKPYXHOCTH #; 3a-
MEHIETCS MPaBWIBHBIM MHOTO-
YIOJIBHUKOM  C  [IEHTPaJbHBIM
yrmoM 6- 10°, BICAaHHBEIM B 2Ty
OKPYXHOCTD. ~ AHAJIOTMYHO  Be- Puc.2.15. KOHCTpyKTUBHAs M pacyeTHas cXeMa OIOPHOTO
leTcsT  pacyeT W OIOPHBIX IITIAHTOYTa
IIIIIAHTOYTOB IO cxeme puc.2.15.

IIpu pacdeTe MITTAHTOYTOB B WX COOCTBEHHBII MOMEHT MHEPITAW W ILIOMIAAb BKIIIOYA-

N

7
\\

a | a a

eTCcd TIPUCOCTUHEeHHAS YacTh ODONOUYKA, IMUpUHA KoTopoit S =5+ 1,3t /E /Ry , rme b -

paccTOsTHUE MEX/y CTCHKAMM JIBYXCTEHYATOTO IIMITAHTOYTa (IIPU OJHOCTCHYATOM IIITIAH-
royte b=0), ¢ - TOIIIMHA OOOIOYKH.

2.4. KOHCTPYKTAUBHLIE PEIMEAAY TAJTEPENA

TpanMITOHHBIMI PeIeHUSIMHA HECYIINX KOHCTPYKITUMA IIPOJIETHBRIX CTPOCHUA Ta-
JIepel Ha IMIPOTSKCHUU MHOTHX JIET SBISIINCHL (epMBI ¢ CEeUCHUSAMUN W3 IIapHBIX
yroikoB. TpeGoBaHmsa WHIYCTPpUATU3AIIUN CTPOUTEIBCTBA IIPUBEIN K HEOOXOIMMO-
CTH CO3JaHMS IIPOJCTHBIX CTPOCHUI Oolee COBEPINEeHHBIX KOHCTPYKTUBHBIX (PopM,
M3 KOTOPBIX B HACTOSIIECE BpeMs IMOIYIWIA PACIpOCTpaHeHUE IIPOJICTHBIC CTPOCHISI
M3 CBApHBIX JABYTABPOBBIX OalOK, a TakKkKe M3 KPYTIBIX MIIMHIPUUCCKUX U IIPSIMO-
YIOJIBHBIX 0001049eK. B 3aBUCHMMOCTH OT HMPOM3BOACTBEHHBIX BO3MOXHOCTEI 3aBoja-
M3TOTOBUTEISI, MOHTAXHON OpraHM3allMd M YCIOBUUA CTPOUTEILCTBA IPOCKTHAS Op-
TaHM3aINs IIPOU3BOAUT BEIOOP TUIA KOHCTPYKIIMH IS KOHKpEeTHOTO o0bekTa. Ilpu
pa3paboTKe IIpOocKTa Tajleper PEeKOMEHAYETCSI, B 3aBUCHMMOCTH OT THUIIA HECYIIHUX
KOHCTPYKIIMM, CIeAyIollas HOMEHKIIATypa BEJIWYMH IIPOJICTOB, IIpHUBEAcHHASI B
Tabnuiie 2.5.
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Tabmuoa 2.5

. BenmuunHa miposeTta, M
Tum Hecyleil KOHCTPYKIIUH
18 [ 24 | 30 | 36 | 42 | 48
DepMbl + + + +
Banku + + + (+)
TIpssMoOyTOIBHBIE OOOTOUKH - (+) + + + +
Kpyribsle MuinHapudecKue 000I0UKI - (+) + + + +

B cxobkax ykazaHbl BEJMYUHBI IIPOJIETOB, KOTOPHIE MOTYT IIPUMEHSITHCS B ITOPSIITKE
UCKITIOUCHUS.

Mapkut cranm 1t KOHCTPYKIIWIA Tajiepeit IipuHrMaroTcst B cootsercrBrm co CHull I1-23-81%

2.4.1. IlponeTHble CTPOEHUS ¢ HeCYIIMMU KOHCTpPYKuusamMH u3 ¢epm. K mepBoil rpyrire
OTHOCSTCS TIPOJICTHBIC CTPOCHUS ¢ HECYIIUMH KOHCTPYKIIUSAMH 13 ¢epM C Iapauielb-
HBIMH ITOSICAME, UMEIOIUMKA TOPU3OHTAIBHOE COIPSTKEHUE € OIOPOi, HE3aBUCUMO OT
MIPOJOIBHOTO YKJIOHA rajieper (puc.2.16). Ilpr KOHCTPYMPOBAHWU Trajiepeil peKOMeHIy-
eTcs MMPUHUMATH Pa3pe3Hyl0 cCXeMy IIpOoJIeTHOTO cTpoeHus. [IpojeTHOe cTpoeHMe COCTO-
AT U3 Hecymux dhepM, TOMEPEIHBIX OATOK TOKPHITHUS M EPEKPHITHS, TOPU30HTATBHBIX
CBd3ell 110 HIDKHUM 1 BEPXHUM TTosicaM (hepM U OITOPHBIX paM IO TOpIiaM.
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Puc.2.16. V3en conpsxkeHusa ¢hepMBbI ¢ OTIOPOit
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s depm ¢ tiposteramut He Gosiee 36 M MX BBICOTA C YYETOM OIIOPHBIX Y3JIOB U Y3JIOB
KpeIuieHnsT 0aJloK MepeKPhITHS (B CIyvae HATUYIKS BBICTYIIAIONINX (PacoOHOK) HE JTOKHA
MIPEBBINIATh TPAHCIIOPTHOTO TabapuTa. B OTAENBbHBIX CIyvasx JIOMyCKaeTcsl IIpUMEHEHUE
depM mrd IpolreToB Gomee 36 M. Ilpu sToM bepMBI IIPOCKTUPYIOTCS WHINBAIYAIBHBIME
¥, KaK IIpaBWIO, HErabapUTHOM BBICOTHI. [IpH MPOEKTUPOBAHMK OTAILIMBACMBIX ITPOJIET-
HBIX CTPOEHUI (hepMBbI, IIPEUMYIIIECTBCHHO, pacliojaraioTcs cHapyXxu. [Ipu BHyTpeHHEM
pacToloXeHuH (hepM HIDKHUE IIosica W pereTKa JOJDKHBI HAXOAUTHCS B OJIMHAKOBBIX
TeMIlepaTypPHBIX YCIOBUSX. B 000OMX ciydasx cieiyeT NPUHUMATh KOHCTPYKTUBHBIE pe-
IMeHUsI, 00ECIIEYUBAIOIIAE YI0OCTBO aHTUKOPPO3IUOHHOM 3aIllAThI JIEMEHTOB (hepM OT
atMochepHBIX BO3JCHCTBUN M MOKPBIX CITOCOOOB YOOPKM.

TpaguiimorHble pelieHrsT PepM ¢ CCUSHUSIMUA ICMEHTOB U3 ITApHBIX YTOJIKOB SIBIISI-
IOTCS YCTApeBIUMH, B HAMMCHBINEH CTECHW OTBEYAIOIIMMU TPEOOBAHUSAM IKOHOMUY-
HOCTH, CHIDKCHHUSI TPYJOEMKOCTH W3TOTOBICHUS U KOPPO3MOHHOM crolikocTy. [Ipu He-
OOXOJIMMOCTH WCITOJIB30BATh TPOKATHBIE YTOJKH, B IEJSIX YBEIWUCHUS KOPPO3ZMOHHOM
CTOMKOCTH, BCE 2JIEMECHTHI 11eJIeCO00pa3HO IIPOCKTUPOBATH KPEeCTOBOTO cedeHwus. Jrst
MOSICOB (pepM BMECTO ITPOKATHBIX YTOJKOB BO3MOXHO TPUMEHEHUE ITPOKATHOTO TaBPO-
BOTO CEUYCHMSI.

B mauGornbllieil cTelleH COBPEMEHHBIM TPeOOBAHUSIM OTBEYAIOT (hepMBI C CCUCHUSI-
MU 2JIEMEHTOB M3 3aMKHYTHIX THYTOCBApHBIX Ipoduieit. [Ipi 5TOM BO3MOXHO MpuMe-
HEHWE 3THUX MpoduiIei Takke W UId JIPYTUX JIEMEHTOB IIPOJIETHOTO CTpOCHUS (Oaaku
MePEeKPBITHS, TTOKPHITHS, 2JIEMEHTHI cBs3ei). [Ipu 3HAYUTENBHBIX YCWINSX B ITosicax
epM parTMOHAIBHO UCITOIB30BATh CEUCHUS W3 IIPOKATHBIX JBYTABPOB C IapAUICIbHBIMHU
TPaHSIMH TTOJIOK, PACIIOIOXEHHBIX BEPTUKAIBHO WIM TOPU3OHTAIBHO.

IIpu mprMeHEeHUM JIsE TTOSICOB (hepM BEPTHMKAIBHO PACITOJIOXEHHBIX JIBYTaBPOB, Ce-
YEHUS JIEMEHTOB PEIETKH MOTYT BBITIOTHSITBCS W3 3aMKHYTBIX THYTOCBAPHBIX MpOodhU-
seit (prc.2.17), TMPUMBIKAIOIIAX HEOCPEACTBEHHO K IIOJIKE JBYTABpa, WK IPOKATHBIX
YTOJIKOB KPECTOBOTO CEUEHUS C Y3JOBbIMU (hacoHkamu (puc.2.17).

IIpu IpuMeHeHWH IS TTOSICOB (hepM TOPU3OHTAIBHO PACIIONOXEHHBIX IBYTABPOB
PAacKOCHl BBIMOIHSIOTCS M3 OAWHOYHBIX MPOKATHBIX YTOJKOB WIKA IIPEIABAPUTEIBHO
HAITPSDKEHHBIX T10JIOC BBICOKOIPOYHOM CTalW, CTOHKM — W3 3aMKHYTBIX THYTOCBap-
HbIX Tpodwieit. [IpuMbIKaHWE 3JIEMEHTOB pEIIeTKU K TosicaM ©OechacoHoIHOE
(puc.2.18).

®epMbl ¢ MMOSICAMH M3 TOPU3OHTAIBHO PACIIONIOXEHHBIX IBYTABPOB MMEIOT JIYYIIIHE
TeXHUKO-9KOHOMUYECKHE TTOKa3aTed 0 CPABHEHHUIO ¢ (hepMaMU M3 BEPTHUKAIBHO pac-
TTOJIOXXEHHBIX JIBYTABPOB, OJIHAKO MX IIPUMEHEHUE CHAPYXHU ITPOJIETHOTO CTPOCHUS Tpe-
OyeT IOTIONHWUTEIBHBIX MEPOIPUATHN JUIS 3allUThl IOSICOB (epM oT Kopposuu. st
depMm ¢ mosicaMu U3 TOPU3OHTAIBHO PACITOIOXEHHBIX JBYTABPOB IIPHUMEHSIETCS TOJIBKO
packocHasl perieTka (pacTIHYThIe PACKOCHI U CXKaThle CTOWKM). B MHOTOITPOJIETHBIX Ta-
Jiepesix HeOOXOIMMO OOCCIICUUTh HEIPEPHIBHYIO Iepejady ITPOJIOIBHBIX CUJI OT TEXHO-
JIOTUYECKUX HATPYy30K B YPOBHE HIDKHMX TOSICOB (hepM Ha HETOJBIDKHYIO OIIOpY C II0-
MOIIBIO CHEITHAIBHBIX JIeTAJICH, yCTaHABIMBACMBIX Ha MOHTaxXe (puc.2.19).

IIpr KOHCTPYMpPOBAHUU Y3IOB (hepM, YCTAHABIMBACMBIX HA HEIIOJBIDKHBIC OIIOPHI,
HEOOXOJUMO YYMTHIBATH M3TUOAOIAN MOMEHT, BO3HWKAIOIMIMWN OT 3KCIEHTPUCUTETA
MIPOJOIBHBIX CHJI OTHOCUTEIFHO BepXa HEITOABIKHOM OITOPHI.

Tak, HampuMep, UL BOCIIPUSITHST YKa3aHHOTO M3TMOAIOIIEro MOMEHTa B ¢hepMax U3
MMApHBIX YTOJKOB WJIM TaABPOB MUCIIOIB3YIOTCS KOHCTPYKTUBHBIE MEPOIIPUATHAS B BUJIE yC-
TaHOBKHU JOTOJHUTEIHHOTO XECTKOTO JIEMEHTA BJIOJIb OMIOPHOM MaHeIu HIDKHETO MMosica
(BEPTUKAIBHO PACIIONOXECHHBIA BYTABD WM TIBEILIED).

bajaku TOKPBITAST U TIEPEKPBITUS, UMEIOIE, KaK IIPABWIO, CeUYEHUE M3 ITPOKATHBIX
JIBYTaBPOB, KPEIATCS IMApHUPHO K HecyliuM ¢epMaM B YPOBHE BEPXHUX U HIDKHUX
MTOSICOB ¥ MMEIOT ITar 3 Wik 6M B 3aBUCHMOCTH OT THIIA OTPAXIAIONINX KOHCTPYKITHUH.
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Puc.2.17. Y3en ¢pepMbl ¢ TTOSCaMH U3 BEPTUKAIBLHO PACIIOIOXEHHBIX Puc.2.18. Y3en ¢hepMbl ¢ MogcaMu U3 TOPU3OHTAIILHO PACIIONOXEHHBIX JIBY-
JIBYTaBPOB TaBpoOB ¢ OechacOHOUHBIM TPUMBIKAHTEM 2JIeMEHTOB PEllleTKN ¢ PacKoCaMH

d — U3 OJMHOYHBIX YTOJIIKOB, 6 - ux MIpeaABaApUTEIIbHO HAIIPAKEHHBIX IIOJIOC
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Puc.2.19. V3en coenuHenusa GhepMbl ¢ HEITOABUKHOW OTIOPOH

B rajepesx ¢ HAKIIOHOM CBBIINE 5° HEOOXOIUMO OOECIIECYUTh BOCIIPUSTAC CKATHOM
COCTABIISIONIEH BEPTUKAIBHBIX HATPY30K JTHOO BEpXHUMU MosicaMu Oalok, aubo ycra-
HOBKOT MPOJOIBHBIX TSDKEH, YMEHBITAIOIINX MPOJEThl 60K B IIIOCKOCTH ITOKPBITUSI U
MePeKPhITHS ¢ TIepeaadeii Tux ycwinit Ha 1mosica depm (puc.2.20).
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Puc.2.20. Y3ibl 2JIeMeHTOB ITOKPHITUS
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Ilepemava yCWInit OT TSDKeH Ha BepXHUE TTosica hepM OOBITHO ITPOUCXOIUT ¢ IKCIICH-
TpUCHUTeTOM. I BOCTIPUSITHS BO3HUKAIOIIETO W3TUOAIONIETO MOMEHTA B ITOM CiIydae
HeoOXOIMO B BepXHEH IT0 YKIOHY IAaHeId KaKIOTO IIPOJETHOTO CTPOCHUS BBITOIHUTE
CITeTaTbHBIe KOHCTPYKTUBHBIC MEPOTIPUSITHA.

IIpocTpaHCcTBeHHAS KECTKOCTh IIPOJICTHOTO CTPOCHMS 00eCTIeYNBACTCS TOPUIOHTATE-
HBIMA CBS3SIMU TI0 BEPXHUM W HIDKHUM ITosicaM ¢hepM 1 OTIOPHBIMUA paMaMU, MMEIOITH-
MM XeCTKOE COSTMHEHIE PUTEITS ¢ OIIOPHBIMU CTOMKaMI HecyImx depm (prc.2.20).

B 3aBHCMMOCTH OT THIIA OTPAXIAIONINX KOHCTPYKIIMA KPOBIW, OalKW MOKPBITHS
MIPOJIETHOTO CTPOSHUSA MOTYT OBITh MPSIMOTUHEHHBIMI YUTH ABYCKATHBIMH.

2.4.2. TIpoieTHbie CTPOEHHUS ¢ HeCYMHUMH KOHCTPYKIHMAMHI M3 CBAPHBIX JBYTaBPOBBIX
6anok. Ko BTOpOI TPYIIe OTHOCSITCS MPOJCTHRIE CTPOCHUS ¢ HECYITUMUA KOHCTPYKITASIMU
W3 CBApHBIX JIBYTABPOBBIX OATOK, MPEUMYIIECTBEHHO ¢ TMOKMMH CTCHKAMU, COBMEITAIO-

IMAX HeCcYIIue W oTpaxpaionre hyHKITUN.
' IIpy KOHCTPYMPOBAaHWU Talepeil ¢ Hecy-
[L IMAMUA KOHCTPYKITUSIMA W3 CBApHBIX JBYTAB-
T |  POBBIX GATOK MOXET IPUHHUMATHCS KaK pas-
pesHast, TaK W HepaspesHas cxema IIpoJeT-
HOTO CTPOSHUSI; TP WCTIONB30BAHNM OAIOK C
TMOKUMI CTCHKAMHA PEKOMEHIYeTCS IIPUHUI-
MaTh paspesHyi0 CXeMy IIPOJIETHOTO CTpoe-
oust. KOHCTPYKIMSA TIPOJIETHOTO  CTPOCHIS
o0OpasyeTcs IBYMsS ITPOAONBHBIMU HECYIIIUMA
GaTKaMu, ITOTePeYHBIMI OaTKaMW IT0 HIDK-
HUM U BepXHUM ITOSICAaM, TOPU3OHTATHHBIMUA
\'L CBA3MU TI0 BEPXHUM IIOSICaM TIPOIOTHHBIX

I

I

OaJIOK M OIIOPHBIMU paMaMu Io TopiaM. [To-

r ! KPBITHE BBITIOIHIETCS TUIOCKAM W3 PO~

Puc.2.21. Va1 conpsikeHns OaTOK TepeKPBITUS POBAHHOIO HACTUIA, ICPEKPBITHE, KAK 1Ipa-

U TIepeKpBITHS ¢ MPOJIONTbHOI GarKoit BWIO, — W3 METALTAYECKOTO JIUCTA, YCUICH-
HOTO IPUBAPEeHHBIMU peOpaMu.

Ilo mpemBapUTEIBHOMY COITIACOBAHUIO C 3aBOJAMU-W3TOTOBUATEISIMUA, B 3aBUCHMOCTH OT
MOITTHOCTA THOOYHOTO OOOPYIOBaHWS, BO3MOXHO OTKA3aThCS OT ITOIMEPEUHBIX OallOK ¢ Me-
TAJUIAYECKUM HACTWIIOM, 3aMEHUB WX METAIUIMYECKAMM IIUTAMU C OTTAOAMU IITBEILIEPHOTO
Trra. HUTel yKIaIbIBAIOTCS TIOMEPEK IPOJIETHOTO cTpoeHus. Hecyiast criocOOHOCTh TIIUTOB
obecTIeYMBaeTCsl OTTM0AMHU W [IPUBAPKOU TIOEPEUHBIX pebep. BO3MOXHO Takke yCTpOUCTBO
METALIMIECKOTO TIEPEKPBITUS IO BTOPOCTEIIEHHBIM TTPOJOIBHBIM OallkaM, KOTOPbIe yCTaHAB-
JIMBAIOTCS MO OTIOPaMU KOHBEepa W STAXHO KPEITITCS K IONEPETHBIM OaKaM.

IIpu cooTBeTCTBYIOIIEM OOOCHOBAHWK BO3MOXHA KOHCTPYKITWS ITEPEKPBITUAS U3 XKe-
JIE300€TOHHBIX TUIUT; B 9TOM Cllydae HEOOXOIUMBI JOMOIHUTEIIEHO TOPU3OHTAIBHBIE CBS-
31 [0 HKHUM [TOSICaM ITPOIOIBHBIX OAIOK.

YyacTok CTeHKM OalKh B MECTe OIHWPaHUs CIeAyeT YKPEIUIATH IBYXCTOPOHHUMHA
pebpamu, (HaKTUIECKUA SIBISIONIUMUCS CTOMKAMW OIIOPHON paMbl, 00eCIeYrBaIONIei
MPOCTPAHCTBEHHYIO XECTKOCTD IIPOJIETHOTO CTPOCHMUS.

Pebpa xecTtkocTr B IIpoileTe OalKK JTOJDKHBI OBITh IIPMBApEHBI K BepXHEMY IoscCy. JUrs
€CTECTBEHHOIO OCBEIIIEHUWS U a3palliil B CTEHKE OAlIKM YCTPanBaIOTCId OKHA-LIIOMUHATOPEI
B BWJIe MATPyOKOB € YCTAHOBJICHHBIMU BHYTPU ITOBOPOTHBIMU (DOPTOUKAMU. BBIpE3bl NSt
MaTpyOKOB BBITIONHSIOTCSA KPYIIIBIMA, C COOTBETCTBYIOIIAM YCWJIEHWEM, KOMITCHCHUPYIOIIAM
BBIPE3aHHOE CEUCHME CTEHKU. B TEIsIX YIIPOIIeHUsT U3TOTOBICHUS OAIOK ¢ TMOKMMI CTEHKA-
MW E€CTECTBEHHOE OCBEICHUE MPOJIETHOIO CTPOSHUSI MOXHO BBITIONHATH ITyTeM YCTAHOBKU
CIIETTMAIBHBIX 36HUTHBIX (POHAapel Ha KPOBIE, a HEe ¢ MOMOIIBI0 OKOHHBIX ITpoeMoB. Crap-
HBIE JIBYTABPOBBIC OAJKW ITOCTABISIIOTCA HA MOHTAX JIBEHAMIATUMETPOBBIMU CEKITASIMU. YK-
PYIHUTEIBHBIA CTHIK OATOK BBITIOTHSETCS HA BBICOKOIIPOYHBIX OOJITaX MW Ha CBapKe.
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2.4.3. TIpoJeTHble CTPOEHHS ¢ HECYIIMMH KOHCTPYKIHUSAMH W3 000/I09€K NMPSIMOYTOJBHOTO
cevenusi. [IposeTHbBIC CTPOCHUS W3 OOOIOUYEK IIPSMOYTOJIBHOTO CEYCHUS, COBMEIIAIOTIIIX
HeCyIIre M orpaxiaioiie hyHKITUH, SBISIOTCS HOBON KOHCTPYKTHUBHOM (hopMoit, KoTopast
B HAWOOJBIIEH CTEIleH! OOCCIICYMBACT BO3MOXHOCTh KOMIUIEKTHOM MOCTABKM KOHCTPYK-
U COBMECTHO € TeIuton3ositueit. [Ipu mpoeKTHpOBaHWUI TIPOJIETHBIX CTPOSHUM ¢ HECy-
IMAMU KOHCTPYKITUSIMU U3 ODOJIOYEK IIPSIMOYTOJIBHOTO CEYCHUS TPUHUMAETCS pas3pesHast
cxeMa. Pasmepsl 1 ¢opMa TOMEPEeIHOTO CEUEHUS MPOJIETHOIO CTPOSHUS ITOIO THITA MaK-
CHMAJIBHO TIPUOIMKEHBI K TEXHOJIOTMYECKOMY Tabaputy. O00JI0YKa, COBMEIAIONIAs HECy-
IMe W Oorpaxiaronie (GpyHKIIUH, COCTOUT W3 ODINMUBKU, MTOIEPEYHBIX paM — IIIIAHTOYTOB,
PACITOJIOXKEHHBIX C IIaroM 3 M, 0Opa30BaHHBIX OaKaMU ITOKPBITHS, TIEPEKPBITAS W CTOM-
KaM# CTeH, ¥ MPOJOIBHBIX pedep — CTPUHTEpOB (puc.2.22). OOIMUBKA IIPEe/ICTABISAET COOOT
IUTOCKWE  [MaHeJHh, CO-

CTosIIe M3 Habopa depe- 1 11 1 ]

JIYIOIIMXCS MEXIy CO0OM — _
TUTOCKMX JTUCTOB U THYTBIX = —] E [|

C-00pa3HbIX MpOpUICii, I
OTTHMOBI KOTOPBIX SIBJISTIOT-
csl IIPOJIOJIBHBIMU  pedpa-
MU — cTpuHrepamu. JLin-
Ha TIAHETHU MPUHUMAETCS
paBHOI 12 M, IIMpWHA HE
JTOJDKHA TIPEBBIIIATD - I 11 1 11
TPAHCITOPTHBIA  TabapuT.

Koucrpykiust w3 obono- e E ﬂ
YeK IIPSIMOYTOJBHOTO Ce-

]
1

L
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]
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Puc.2.22. TloniepeuHoe ceueHue MPOJIETHOTO CTPOCHUS U3 TPSMO-
YCHMA  IIO3BOAACT  yCTa- YTOJIBHOM ODOJIOUKH CO CTEHOBBIMY IIAHESIMHY IIBEJUIEPHOTO CEUeHUS
HaBJIUBATH IIPOJIETHOE

CTPOEHHE B IPOCKTHOE TOJIOXEHME KaK B MOJHOCTHIO COOpPAHHOM Ha 3eMJIe BHUIE, TaK U
MTORJIEMEHTHO, B 3aBUCHUMOCTH OT TPY3OITOABEMHBIX MEXaHU3MOB, UMEIOIIUXCS Ha CTPOU-
TETBHOM TUTOMaKe. OMHUM U3 KOMITIOHOBOUHBIX PEIICHUHN MTPOJIETHOTO CTPOCHUS, JTOITYC-
KAIOIEro TIORJIEMEHTHYIO COOPKY, SIBISIETCSI HCITONB30BAHME BMECTO ITUIOCKOM IMaHemn -
CTCHOBOM TIAHETHN IIBEJUICPHOTO CEUCHUSI, BKIIIOYAIOIIEH YIaCTKU OOOIIOUKU ITOKPBITUSI U
epekpbITust (puc.2.22). 1Ipyn UCIoNp30BaHUK B IMaHesIX THyToro C-obpasHoro mpodiist
HeoOXoMuMast TUTOIA/b ITOIIEPEYHOTO CEUCHUST ODINUBKY, B COOTBETCTBUI C HAIIPSLKEHHO-
JeOPMUPOBAHHBIM COCTOSTHUEM OOOJIOUKK ODECIIEUMBACTCS 34 CUYET BAPHHUPOBAHUS IIIV-
PUHBI ¥ TOJIUHBI IUIOCKKAX JHUCTOB. OTHOIICHWE IMUPUHBI JIACTA K €ro TONINWHE He
JIOJDKHO npeBblrars 120 B cxxaroit 30He 1 180 — B pacTaHyToi. IIpH 5TOM TOIIIMHA JIMCTA
JIOJDKHA TIPUHUMATHRCS He MeHee 4 MM, WMCXONS M3 COOOPAXKCHHUI CYIECTBYIONIEH TEXHO-
JIOTWM U3TOTOBJICHUS W MOHTaXa KOHCTPYKITHIA.

IlepcrieKTUBHBIM peIlleHUEM ST 3HAYMTEIFHOTO COKpaIlleHusI 00beMa CBApKW B Ia-
HEJISTX TIOKPBITUS SIBIISIETCS TIPUMEHEHUE CHEIIMaIbHOTO THTA MPOGUIMPOBAHHOTO Ha-
CTUJIA, a Ul CHIDKCHWS pacxolla MeTalla — IPUMEHEHUE JUCTa TOJIIUHONW 3 MM, MHpH
YCJIOBUH COBEPINICHCTBOBAHUS TEXHOJNOTMH M3TOTOBICHUS W MOHTaXa M COOTBETCTBYIO-
IMeM PacyeTHOM OOOCHOBAHWUU. DJIIEMEHTHI IIMAHTOYTA PACIIONOXEHBI 10 pPa3sHOMY IO
OTHOIIIEHUIO K OOIIMBKE: OANKKW TOKPHITUS — BHYTPH IIPOJIETHOTO CTPOCHUS, CTOUKH
cTeH U OalIKW TIEPEKPBITUSI — CHApyXHW. B TIe1sX YyMEHBINIEHUS KOJWYECTBA CTHIKOB,
BJIMSIIOTIIETO Ha TPYIOEMKOCTb W3TOTOBICHUS W MOHTAXA M HANCKHOCTh KOHCTPYKITHH
MPOJIETHOTO CTPOCHUS, a TAaKKe B IIEJISX JYUIIETO MCIOIb30BAHUS TPAHCIIOPTHBIX
CPEJCTB, OAIKK IMOKPBITUS W TIEPEKPBITUST M3 MPOKATHOTO JBYTaBpa IIPYU U3TOTOBICHUN U
TPAHCIIOPTUPOBKE OTJIEICHBI OT OOINMBKU U TTOCTABJISIIOTCS Ha TUTOIMIAIKY CTPOUTEIBCTBA
MMPOEKTHOM /UTUHBL. [Ipr yKPYITHUTEIFHONM COOPKE ITPOJETHOTO CTPOCHUS OAIKU TTOKPHI-
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THS W TIEPEKPBITUSI COCMUHIIOTCS C TIAHEISIMU OOIIMBKKA C TIOMOINBI0 cBapku. [Ipu
cbopke 12-MeTpPOBBIX ITPOCTPAHCTBEHHBIX CEKITUM ITPOIOIBHBIC U YKPYITHUTEIBHBIC CTHI-
KA TIaHeJel OOIMMBKK BBIMONHSIIOTCS aHAIOTUYHO 3aBOJCKUM — OJIHOCTOPOHHUM
CIUTOITHBIM TITBOM aBTOMATUYECKOI CBAPKOM C ITOJHBIM ITPOBAPOM.

IIponeTHbIe CTPOCHUS ¢ OTHUM KOHBEHEpPOM ¢ MIMPUHOM JIeHTHI 10 1000 MM, morreped-
HBIE CEUCHUS] KOTOPBIX SIBISIFOTCS rabapUTHBIMU JIISL TPAHCIIOPTUPOBKH, HEOOXOIUMO TI0-
CTaBJISITh Ha TUTOMIAJIKY CTPOUTEIIBCTBA B ITOJIHOCTBIO COOPAHHOM BHIE CEKITUSIMU JTHHOMN
12 M. IlomepedHsblii CBapHOK YKPYIITHUTCIBHBINA CTBIK OTACIBHBIX 12-TH METPOBBIX CEKITWA
MIPOJIETHOTO CTPOCHUS BBITIOJIHSIETCS Ha HAKIAJIKAX, PABHOIPOYHBIX OCHOBHOMY CEUYCHHUIO.
IIpnr sTOM OTrHOBI C-00pa3HBIX MPOMWICH CTBIKYIOTCS ¢ ITOMOIIBIO IIPHUBAPKKA HAKIAIOK
mBeJutepHoro mpodrursd. [Ipy HATUYIUMM COOTBETCTBYIONIMX ITPOM3BOJCTBEHHBIX YCIOBUH,
OCOOCHHO TIPW W3TOTOBICHWM KOHCTPYKITAMA, B IEPCIIEKTUBE IEJIECO00PA3HO ITPOU3BECTH
3aMeHy CBapHOTO CTHIKA OTIEIBHBIX CEKITUI ITPOJIETHOTO CTPOCHHMS Ha OOITOBOM. B TOpIiax
MIPOJIETHOTO CTPOEHUST YCTAHABIMBAIOTCSI OIOPHBIC PAMBI, IIEPICHIUKY/ISPHBIE TIPOIOIb-
HOM ocu rasepen. [Ipu 3TOM olMpaHue MPOJIETHOTO CTPOCHUS HA HIDKEJeXKaIlue KOHCT-
DYKITMM OCYIIIECTRISICTCST Yepe3 TOPU3OHTAIBHBIE TUTOCKOCTH (prc.2.23). B mmanroytax
Y3JIBI COCIMHEHUS OATOK ITOKPBITHS W TIEPEKPBITHUS CO CTOMKAMU CTE€H JOJDKHBI obectie-
YUTH Mepe/lavy BepTUKAIBHBIX OITOPHBIX peakiinii (puc.2.24).

B omopubx I1-006pasHbIx pamax y3ibl COCIMHEHUS OATOK ITOKPBITUSI CO CTOUKAMM
JTOJCKHBI OBITh KECTKUMM, ODECIIEYMBATH T€OMETPUYCCKYI0 HEU3MEHSIeMOCTh IMOIeped-
HOTO CEYEHUS MPOJICTHOTO CTPOCHUS U Tepeiady FOpU30HTAIBHBIX BETPOBBIX HATPY30K C
MIPOJIETHOTO CTPOCHUS Ha OIophl (prc.2.23). Bce 21eMEeHTHI NIMIAHTOYTOB M OITOPHBIX
paM BBITIONHSIIOTCS, KaK MIPABWIIO, JIBYTABPOBOTO CEUCHUSI.

OrmupaHne CTOeK KOHBeliepa Ha IO TPOU3BOIUTCS Yepe3 CICITHATBHBIC TOJICTABKU.
O06oJI0YKa Tojla B MECTaxX PAacIONOXECHUS ITOJCTABOK YKPEIUISEeTCS ¢ ITOMOIIBI0 pebep
(puc.2.25). OKOHHBIE TPOEMBI B IIPOJIETHBIX CTPOCHMSIX CJICYET paciiojararh dyepes Imar
maHroyToB. He pekomeHyeTcs JieslaTh OKOHHBIE ITPOEMBl B IIIarax IMIIAHTOYTOB, IIpH-
MBIKAIOIIX K OITOpe.

2.4.4. TlpoieTHble CTPOEHHSI ¢ HeCYIIMMH KOHCTPYKUMSMHU W3 KPYrJbIX HUIMHIpUYE-
cKux obonovek. [IposeTHbBIE CTPOCHUS M3 KPYDIOMIIMHIPUIECCKHUX 000JI0UEK, KaK Ipa-
BWIO, IPUMEHSIOTCS MPU radapurax MMOIEPeYHOTO CEUCHUS, OOCCIICUNBAIONINX TPaHC-
HOPTUPOBKY WX B COOpaHHOM BHUJIE, T.C. IIpHU AuamMeTpe o0o0ouku g0 3200 mM. Takoit
rabapuT OXBATBIBACT JUATIA30H Tajlepeif g OJHOTO KOHBelepa ¢ IMUPUHOM JICHTHI /IO
1000 mMm. Tameper ¢ AByMsS KOHBelepaMyd WIM OJHMM KOHBEHEpPOM IIMMPHUHOM CBBIIIE
1000 MM TpeOYIOT IIOIMEPEeYHBIX CCUCHUIX 000JI0YeK OOJBIIErO pasMepa, YTO JIellacT KX
HeTabapUTHBIMU JUISE TPAHCTIOPTAPOBKU M MPEJIIIOIaraeT MOCTaBKY UX B BHIC PYJIOHHBIX
3aroToBOK. BBICOKas TpylIOeMKOCTh MOHTaXa TaKuxX 00ooduek nenaeT 3(hGEeKTUBHBIM UX
MMPUMEHECHUE JIUIND B OTACIBHBIX CIyYasX IIPH BBIHYXJICHHBIX OOJBIIUX IIPOJeTax, repe-
XOJIaX Yepe3 3IaHUs, TIPEIITCTBAS U T.II.

IIponeTHBIE CTPOEHUS C HECYITMMU KOHCTPYKITUSMH W3 KPYIJIBIX ITIWHIPUYECKUX
000JI0UeK, KakK IIPaBWIo, IIPOSKTUPYIOTCHI paspe3HbIMU. KpyroBas IMWIMHAPUIESCKAS
000JI0uKa COBMEIAET (PYHKITMKU HECYIIUX W OTrPAXKIAIONINX KOHCTPYKITHI, a cHhcTeMma
TMOJIKPETUIAIONINX KOJIBIIEBBIX pedep (IIMaHTOYTOB) 0OECTICUMBACT HEM3MEHSIEMOCTh KOH-
Typa IOMIEPEYHOTO CEYCHUS W OOIMYI0 YCTOMYMBOCTH ODOJIOUYKU. DTU K€ IMITaHTOYTHI
CIyXaT JUIS TIepe/ladyd MECTHBIX COCPEJIOTOYCHHBIX M pPACIIpe/eICHHBIX BJOIb IyT'W Ha-
TPY30K, B TOM YKCJIe — OIIOPHBIX peakIluit KOHBelepa M MepeKPhITH Ha 0DOIOUYKU TIPO-
JIETHOTO CTPOCHUSI.

[ImaHToyTHl MOTYT WMMETh PAa3JIMYHBIA IIIar, pacliojaraiorcsd BHYTPU OOOMOYKH, Ha
HUX OIMPAIOTCS MOIMepeuHble OAKKW, HA KOTOPhIE YCTAHABIMBAIOTCS CTOMKM KOHBeiepa
W JUCTOBOM HacTWI Troia (puc.2.26). OmopHble pedpa pa3MeInamTcsl CHaApYXHU 000I04-
k. IIpoMeXyTOUYHBIE W OITOPHBIE IIITAHTOYTHI BBITOIHSIOTCS IEPICHINKYISIPHBIMU K
ocu oboouku (puc.2.27).
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l'abapuTHbIE  IIpOJICTHBIC
CTPOCHUST COCTOST U3 OTIC/Ib-
HBIX ceKImit mmmHon 12wM
(puc.2.28), TOJHOCTHIO COOU-
paeMbIX Ha 3aBojie, IJle ycTa-
HABIWBAIOTCS  IPOMEXYTOY-
HBIC IIITAHTOYTHI, ITOIIEPEUHbBIC
OaJIKM, MEePEeKPBITHE, & B CIIy-
yae  HEOOXOJIUMOCTH  IIpU
MOKpPBIX  cIIocobax  yOopKu
MIBUIH, JIOTOK JJIST COOpa BOJBI
1 TUiamMa. B mociemHux ciry-

0Cb MOHMANCHO20
Yasgx JTo/DKHa OBITH obecIrede- - cmuiKa

Ha TepMETUYHOCTL IIBOB Ha-
CTIIIA TIePEKPBITHI.

Ha mmomanke crpouTens-
CTBa CeKIUKU CcoOMpaloTcsa B
MOHT&XHBIC OIOKA W COCIU-
HAIOTCS KaK MpaBWIO Ha GaH-
JaXax WIA B OTACIbHBIX CIY-
Yasgx BCTBIK Ha cBapke. Tom-
IIWHA JIMCTOB ODOJIOUKHU IIO ee 0Ch HOHMANCHORD
IepUMETPY MOXKET OBITH pas- cmbika
JIMIHA ¢ YICTOM BO3MOXHOM
HOTepH YCTOMIMBOCTM B CXKa-
TOoit  30He. MuHMMAaIbLHAS
TOMMIUHA OOONOUYKKA IIPUHM-
MaeTcs 4 MM.

EctectBenHOEe ocBemenue
M aspalmsd  o0ecCIIeUrMBacTCI
YCTAaHOBKOM OKOH-MJLTIOMHHA-
TOPOB, a B clIydac HeoOXOmM-
MOCTH JOITOTHUTCIFHON BeHTWIAIIAHN IIpeycMaTpUBaeTCsa YCTaHOBKA JedieKTopoB. M-
JIIOMUHATOPBI, KaK IIPaBIIO, BBIIOIHIIOTCS B BHe IMWIMHAPHMICCKUX IATPYyOKOB, ycTa-
HOBJICHHBIX B 000I0YKe. B OTMEeNbHEIX CIIyYasx IIPH CIOXKHOCTIX B M3TOTOBICHUM KPYT-
JIBIX OKOHHBIX IIEPeIUICTOB MJLIIOMUHATOPOB, IIEePEILIeThI BBIIOIHAIOTCSI KBAApPaTHBIMUA 1
YCTaHABIWBAIOTCS B ITIMHIPAYSCKOM IIaTpyoKe. B obomx ciydasx B 000I0YKe AelaioT-
CsI OBAIbHBIC BBEIPE3BI ¢ COOTBETCTBYIONIMM YCIeHHeM. 1Ipn HeobxommMocTt B 0060I0U-
K€ TIPOJICTHOTO CTPOCHUS YCTPAMBAaIOTCS IIPOEMEI — IIPSIMOYIOIBHBIC BBIPE3BI — IS
KOHTPTPY30B, Pa3TPy30UHBIX ITeed M T.II. DT IIPOEMBI pPacIIoNaraioTcs B pacTIHYTOM
30He O0OOYKI W YCWISIOTCS IIPOAOIBHBIMI pedpaMI-CTpUHIepaM — B COOTBETCTBUM C
pacaeToM.

0Cb MOHMANCHOZ0
-~ CHMbIKA

Puc.2.28. Cexuiyst mpoaeTHOTO CTPOCHUS U3 KPYIJIOH
IMUTHHAPWIECKON 00OIOUKHN W YKPYITHUTEITbHBIE CTHIKA

2.5. OIIOPBI TAJIEPENA

Kaxk ye ToKa3aHO paHee, OIOphI, Ha KOTOPBe YCTAHABIMBAIOTCS IIPOJICTHBIC CTPOCHUA,
TIPOSKTUPYIOTCS BYX THUIIOB: TLIOCKWE (KAYAIOIINECT) U TIPOCTPAHCTREHHBIC (HETIONBIDKHEIE).
IImockue OIMOpHI TOMTYCKAIOT CMEIeHNe B MPOMOILHOM HAIpaBICHUM TIPU TeMIIepaTypHBIX
TTepeMeTIeHUSIX TIPOJICTHOTO CTpoeHMS. ILTOCKMe OITOphl, KakK TIPAaBIUIO, COCTOSIT W3 BepTH-
KaTbHBIX BeTBEU W COCANHUTEIRHON pereTki. CXeMa pelIeTK MOXeT OBITh 000U U TIpH-
HUMAeTCs B 3aBUCMOCTH OT TUTIA CEICHUIA 2JIEMEHTOB PEIIeTKI, COOTHOIICHIS TeOMeTpITIe-
CKIX Pa3sMepoB OMIOPHI U TPeOOBAHMIA IT0 SKOHOMHOMY pacxofly MeTa/uta. HanGoree pacipo-
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1 1-1 1-1 CTpaHeHHEBIe CXeMBI peleT-
_>I o STE KU IIpUBEICHbL Ha puc.2.29.
-+ [ITuprHa oHIOpeI B YpOBHE
L e byumamenTa paBHa OOBITHO
DACCTOSTHUIO MEXILy OCSIMU
HECYIIX KOHCTPYKITAI
poJyieTHOro crpocHus. Ec-
JIM OTHOIIIEHWE IIMUPUHBI
OIOpBI  OCHOBaHWUS K ee
BBICOTE TTOIYYACTCST MEHBIIIE
1/8, HeobxommMoO  yBeJIH-
YUTh [IUPHAHY OIOphL. B
9TOM CITy4Yae BETBU OITOPHI
MIPOEKTUPYIOTCS  HAKJIOH-
HBIMA  TIPSIMOJIMTHEHHBIMU
(pmrc.2.29).
—>I B>6,0m B>6,0m BerBu IUTOCKUX OIIOp
1 BBITIOTHSIOTCS, Kak IIpa-
BWIO, U3 IIPOKATHBIX JIBY-
I-1 I-1 I-1 TaBPOBBIX mpodwreit.
f— msassss MunumanrsHas BBICOTA
\‘l" mpodwIst 3aBUCUT OT pac-
2 CTOSTHUSL MEXJIy OCIMH
| B=30n OIOPHBIX paM M IIPUHU-
MaeTcsl OOBIYHO HE MEHEe
500 MM M3 YCIOBHUI yA00-
CTBa pa3MEINEeHUS OIIop-
HBIX Y3JIOB JIBYX IIPOJIET-
HBIX CcTpoeHU#. Makcu-
MaJlbHasl BBICOTA TIPODU-
JIST OTIpejiesiaeTcd  JIeHCT-
BYIOIIIUM  COPTAMEHTOM.
Ilpy  sTOM  3HAYCHUU
TMOKOCTH BETBU HAXOJMT-
ca B mpexpenax 70-120.
B<60m B<6,0m IIpu ruOKOCTH BETBU Me-
Hee 70 omnmpaHue Ha
Puc.2.29. CxeMa pemrerku omop BYHIAMEHT ClIeyeT [po-
W3BOIUTH Yepe3 IICHTpU-
pytomyio 1ianky (puc.2.30¢). PerreTka omopsl MOXET paciiojaraTbCs B OIHOMN IDIOC-
KOCTH — II0 OCH BETBEH — WM B JBYX IUIOCKOCTIX — IIO HAPYXHBIM TPAHSAM ITOJOK
JIBYyTaBpOB. PacIlOpk# JIOJDKHBI MPEISITCTBOBATH ITOBOPOTY CEUYCHUS BETBU IIPU KpY-
TWIBHON hopMe IoTepH YCTOMYMBOCTH. I 9TOM IIe paciiopKu JOJDKHBI UMETH
JIOCTATOYHYIO XECTKOCTh B TOPU3OHTAIBHOM HAIIpaBICHUK. B OMHOILIOCKOCTHOM pe-
IIIETKE PACIIOPKY KPETISTCs JIMOO K TOPU3OHTATEHOMY pebpy (puc.2.31a), mubo, Kak u B
JIBYXTUTOCKOCTHOM peIeTKe, — HEeTIOCPEJCTBEHHO K ITOJIKaM JIByTaBpa BeTBU (puc.2.316).
Haubomnee pacrpocTpaHEeHHBIM THIIOM CEYCHWS IS IJICMEHTOB PEIICTKU SIBJISI-
IOTCS TIPOKATHBIE YTOJNKU. [IprMeHeHMe TaBPOBBIX CEUCHUN M3 IAPHBIX YTOJIKOB HE
PEKOMEHIYETCS 110 YCJIOBUSIM KOPPO3MOHHON CTOMKOCTH. B OJHOIUIOCKOCTHOM pe-
meTke 3¢ GEKTUBHO ITPUMEHEHWE 3aMKHYTBIX THYTOCBAPHBIX U THYTHIX C-00pa3HBIX
npoduici.
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bazoit BeTBU gBIsIETCS ONMOpHAS IUIATA, TOMIIWHA KOTOPOK OIPEEISACTCd PacuyeToOM.
3akpervieHre BETBUA Ha (hyHIAMEHTE OCYIECTBISIETCS € ITOMOIIBIO aHKEPHBIX OOITOB; pac-
CTOSTHHAE MEXIY aHKCPHBIMU OOJTAMK BIOJb TaJleper He JOJDKHO mpeBbimars 250 mM. ba-
3Bl OIIOP YCTAHABJIMBAIOTCS HEIOCPEACTBEHHO Ha (DYHIAMEHT C ITOCISAYIOIIEH TTOMITUBKON
(puc.2.306). Ilpu rmdbkocTH BeTBeit MeHee 70 pEeKOMEHJYETCS Iepe/iavy BepTUKATBHOTO
OIIOPHOTO JIABJICHUS ITPOW3BOMIATE Ha CIICIIAAIBHBIA JIACT, MPEeAyCMOTPEHHBIA B ¢yHIa-
MEHTe, Yepe3 IIEHTPUPYIONIYIO TDIaHKY, [IPUBAPEHHYIO K OIIOPHOU IuinTe. JINCT ycTaHaBu-
BaeTcs Ha (PYHJIAMEHT B IIPOCKTHOE TTOJIOXEHUE CTPOTO TOPU3OHTAIRHO (puc.2.304a).

IIpocTpaHCTBEHHBIE OITOPHI JODKHBI O0ECIIEUUBATh YCTOMYUBOCTD TAIIEPEN B IIPOJIOIB-
HOM HaIIpaBJICHUW W Tepejiady TOPU3OHTAIBHBIX CAIT Ha (hyHmaMmenTsl. [IpocTpancTBeHHBIE
OIIOPBI BBITIONHAIOTCS OOBIYHO JIBYX THIIOB: IUIOCKAgd OIOpa C IMOJAKOCAMHW WM CBSI3¢Bast
orropa GarreHHoro tta (puc.2.32). Omopa JIoLKHA OBITh OPUEHTUPOBAHA TAKUM 00pasoM,
qToOBI TMOAKOC paboran Ha cxarre. [IpuMeHsiemble Ui ITPOCTPAHCTBEHHBIX OIOP THIIBI
CEYEHUI M KOHCTPYKTHUBHEBIE PEIEHUS aHATOTWYHBI TUIOCKUM OlopaM. B mpocTpaHCTBEeH-
HBIX OTTopax 0a3bl BETBel, Ilepefamolue Ha PyHIAMEHThl TOPU3OHTAIBHBIC CVITBI, TOJDKHBL
MIPUKPETUISITECS K CIICITUAIBHBIM 3aKJIaJIHBIM JeTarsaM (yHaaMeHToB (puc.2.32). Omopsl
rajiepeii MMEIOT, KaK IIPaBWIO, HerabapWTHBIE IS TPAHCIIOPTUPOBKUA PA3MEPHI, TOITOMY
TOCTaBIMIOTCI Ha MOHTAX B BUJE OTACIBHBIX 2JIEMEHTOB. MOHTAXHEIE YKPYITHUTECIBHBIC
CTBIKM PEKOMEHJIYETCST BBITIOIHATh Ha OonTax. B 1edx CHIDKeHUs TPYIOEMKOCTHA U3TOTOB-
JICHAS W MOHTaXa IS IUIOCKWX OIOpP IEPCIICKTUBHBIM DEIICHUEM B PANIe CIyd9acB SIBIII-
eTcs [IpUMEHEHME OIop A-00pasHoit ¢GopMbl ¢ BETBIMHK W3 TPyOYaThiX Hpoduieit 6e3 co-
EeIMHUTEBHON peleTKU. 1Ipr cOOTBETCTBYIONINX FeOMETPAUYECKUX pa3Mepax OIOpPHEL U Ha-
JIMIUK WU3TAOAIONTAX MOMEHTOB, BO3HUKAIOIINX OT PACIIEHTPOBKH BETBEI B BEpXHEM Y3IIE
OITOpPBI, BO3MOXHA TIOCTAHOBKA PACIIOPOK B cpepHedt wactu (puc.2.33). Hammune B A-
00pa3HoU OImope PACIIEHTPOBKY BETBEH M JBYXKOHCOJBHOK OalKM KOpPOOYATOTO CEYECHUS
JUTST YCTAHOBKY IIPOJIETHOTO CTPOEHUS CY:KaeT OOJACTh PalTMOHAIBHOTO IIPUMEHEHUS TAKIX
orop. A-oOpa3HbIe OINOPBI PEKOMEHYETCS IPUMEHSTH IIPEUMYIIECTBEHHO TSI O HOKOH-
BEHEPHBIX rajepeil Wik IBYyXKOHBEMEPHBIX rajdepeil OrpaHUIeHHOMN IITUPHUHBI.

~

1-1

3-3

oE

¢ N T
Y\ Y HONY S

n—r T r 1 L

2
_>|1 2 3
04H l<_
b b \‘/ b b

7

s

a) 0 8

H onoput
H onoput

|

5-5 6-6

B
Vi

L

JZANERS

H H

Puc.2.32. IIpocTpaHCTBeHHBIE OIOPHI

140



trTT T
ririra

ocy eanepeu
H onopwut

och ednepeu

1
I-1 oce eanepeu

e

ommemxa eepxa

j— 2
T [ oo 22

' T 1t/1t

TO¥ i A L

o -

l
J

P———

Puc.2.33. Onopa ¢ BeTBIMH U3 TPyOUaThIX ITpoduiiei 0e3 COeMMHUTEIbHON pellleTKI

CIIMCOK JIUTEPATYPBI

. TOCT 12.2.022-80 «Kouseiiepsl. O0111e TpeOOBaHUSI 0€30IIaCHOCTH».

2. Exunble mpaBuia 6€30TaCHOCTH TIPH APOOJIEHUH, COPTUPOBKE, OOOTAIEHUH TIOJIE3HBIX MCKOTIae-

MBIX U OKYCKOBAaHHWH Pyl M KoHIleHTpaToB. M., «Hempa», 1978.
. 3eaenckuii O.B., ITetpoB A.C. CripaBOYHUK IO NMPOEKTUPOBAHUIO JICHTOUHBIX KOHBeHepoB. M.,

«Hempa», 1986.

. Teepre H.X., KozaoB A.A. OrpacneBoii katanmor. «KoHBeHepbl JEHTOUHBIE, CTAIlMOHAPHBIE
karyaue». M., 1986 (HUU skoHOMUKH).

. IIInvanckmii }0.JI. CrpaBouHHMK II0 CTpOMTeNbHON Mexanuke Kopabng. T.I1. JI., Cymmpowm,

1958.
. IMocobue mo mpoekTHpoBaHWI0 KoHBeliepHBIX ranepeii (k CHull 2.09.03-85). M., Crpoiiusnar,

1989.
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TJIABA 3

TPAIIVIPHU

3.1. OBIIUAE CBEAEHWS

I'pamupam - COOPYXRCHUS I OXIAKICHUS ITMPKYISAIPHON BOABI OOOPOTHBIX CHCTEM
SHEPTreTUYCCKUX W APYTUX IIPOMBIIUICHHEBIX MPEAIpWSTHAA, BKIIOYAIOIINE OCHOBHBIC
Y3IIBL: BBEITSDKHYIO OQIllHIO, BOJOOXTATUTEILHOS YCTPOMCTBO, IIOA3¢MHEIC KOHCTPYKITAN 1
BOAOCOOPHEBIN OacceiiH.

ITo cmocoby Iepemadm Tellia aTMOCGHEpPHOMY BO3IYXY MOXHO KIACCH(DHUITIPOBATH

TPaJIpHU Ha:

e HCHapuTeNbHble, B KOTODHIX Tepeiada TeIlla OT BOIBI BO3AYXY OCYINECTRISICTCS B
OCHOBHOM 33 CUCT UCITapeHUs;

e paauaTOpHbie, B KOTOPEHIX Ilepelada Tellia OT BOIBI BO3AYXY OCYIMECTBISICTCS depes
CTCHKY PajiiaToOpoB 3a CUET TeIUTOIIPOBOTHOCTA U KOHBEKITIH,

e CMelllaHHbIe, B KOTOPBIX MCITONB3YeTCS Ilepelada Tellia 3a CUeT WCIapeHUs, TeIUIo-
TIPOBOIHOCTI W KOHBEKITAU.

IIo crmocoby co3gaHus TITHA BO3AyXa IPaadpHU MOTYT OBITh:

e BEHTWJIATOPHbIE, B KOTOPBIX BO3JyX IPOKAYMBAECTCS HarHeTAaTEJIbHBIMU WIIM OTCACHI-
BAIOIUMI BEHTWISITOPAMI;

e OalleHHBbIE, B KOTOPBIX TSITa BO3/IyXa CO3JACTCS BBICOKOM BBITSDKHOI OarrHelt;

e OTKPBITBIE WK aTMOC(epHbIe, B KOTOPHIX JUIS IIPOTOKA BO3JyXa 4Yepe3 HUX HCIOIb3Y-
IOTCS €CTECTBECHHBIC TOKH BO3/IyXa — BETEP M OTYACTH €CTCCTBEHHASI KOHBEKITHS.

Bo3MOXHEI 1 KOMOMHUPOBAHHBIE PEIICHUS C €CTECTBEHHOU W IIPUHYIWATEIBHOU
TATOMH.

B 3aBHCHMMOCTHA OT KOHCTPYKIIMKA OPOCUTEIBHOTO YCTPOWUCTBA W CIIOCO0a, KOTOPHIM
JIOCTUTAETCS YBEJIWYECHUE MOBEPXHOCTHA COIPUKOCHOBEHUSI BOJBI C BO3YXOM, TpaJlUpHU
OJTPa3/IeISIIOTCS. Ha MJIeHOYHbIE, KalelbHO-TIJIEHOYHbIE 1 OpPbI3raJbHbIE.

Kaxnplii n3 yKazaHHBIX BUIOB IPaJIPeH MOXET MMETh Pa3HOOOpa3Hble KOHCTPYKITAN
BOJIOOXJIAJIATENIEHOTO YCTPOUCTBA, OTIMYAIOIIMAECS pa3MepaMu »JIEMEHTOB, KOTOpbIE
MOTYT OBITh BEITIONHEHBI W3 PAa3IWMYHBIX MATEPUAIOB.

barieHHbe TpagpHU BEIIOMHSIIOTCS OTACIBHOCTOMAIUMA — KPYTJIBIMU WIIM MHOTO-
YIOJIBHBIMUA B TUIAHE, a Takke CEKIIMOHHBIMU. BeHTWIATOpHBIE TPaIWUpPHU MOTYT OBITh
CEKIIMOHHBIMA WA OTHEIBHOCTOAIMAMHU, a B IUIAHE WUMeTh (GopMy KBaapaTa, IIPsSMO-
YTOJIBHAKA, MHOTOYTOJIBHUKA WIIW KPYyTa.

BriObop THIIa ¥ mapaMeTpoB TpajipeH CIeAyeT ITPOU3BOAUTH IO TEXHOJIOTHMYESCKUAM
pacdyeraM C y4eTOM B IIPOEKTE PACcXOJIOB BONBI M KOIWYECTBA TEIUIa, OTHAMAEMOTO OT
OXJIaXKJIAEMOTO OOOPYIOBAaHUS, TEMIIEPATyP OXIAXIAeMOU BOJBI U TPEOOBAHUI K YCTOM-
YUBOCTU OXIAAUTEIBHOTO 3(h@deKTa OT METEOPOIIOTHYECKUX [apaMeTpOB, WHXEHEPHO-
TEOJIOTUYECKAX W TUIPOTCOIOTHIECKUAX YCIOBUM CTPOUTENBHOU ILIOMIAAKHN, YCIIOBUAHA
pasMellleHUsT OXJIaJUATENI Ha TEPPUTOPUM IIPEIIIPUATHI, XapakTepa €€ 3acTpPOUKUA U
OpraHW3allui TPAHCIIOPTHBIX ITyTEel, OT XMMUIECKOTO COCTaBa J0OABOYHOU U 0OOPOTHON
BOJIBI, W CAHUTApHO-TUTMCHUYECKUX TPeOOBAaHWMA K BOJe, a TakKke OT TEXHUKO-
IKOHOMUYECKUX ITOKa3aTele BO3BEJACHUS IpaipeH.

barieHHBIe TpalipHA ¢ METAUIMYECKAM KapKacoM, IPUMEHsIEMbIe HAPINY C XKEIe30-
OCTOHHBIMU OOOJIOYKAMHU, 10 KOHCTPYKTHUBHO (hopMe MOIYT OBITh pa3OWThl Ha peOPUCTO-
KOJIBIIEBEIE, CeTIaThle W ITOJBecHBIE. [lofBecHBIE TpafupHU, B CBOIO OUYEPElb, pPa3lieiid-
IOTCSI Ha TOJ[BECHbIC OJIMHOYHBIC OalllHA W ITOJBECHBIE CUCTEMBI TPaIupeH. B OTIEIbHYIO
TOJITPYIIITY TIOJIBECHBIX OJMHOYHBIX TPAJWPEH MOTYT OBITH BBIIEICHBI TPAJUPHU C MEM-
OpaHHOIT, BAaHTOBOI 1 HAIIPSDKEHHOU 0OOJIOUKOIA.
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barreHHbIe TPaIUPHU ¢ METALIMYECKUM KapKacOM MOTYT KOHKYPHUPOBATH C KeJIe30-
OCTOHHBIMU TIPU MX BO3BEJICHUM B CECHCMOAKTUBHBIX 30HAX M B PErMOHAX C CYPOBBIMHU
KIUMAaTUICCKUMHK YCIOBUSIMUA. A C YBEIWYCHMEM BBICOTHI IpamupHH oT 120 mo 200 m
METaJLUTHICCKIE OalllHU BITOJIHE KOHKYPEHTHOCIIOCOOHBI TI0 OTHOIICHUIO K Xelezo0e-
TOHHBIM IIPU WX BO3BEJCHUM B PETMOHAX ¢ PASTMYHBIMU KIUMATHICCKUMU YCIOBUSMU U
oKa3aTeIsIMU CeCMUYHOCTH.

B mameit ctpane OareHHbBIE TPAJAUPHU ¢ METALIMYECKUM KapKacoM, BBEJICHHBIE B
SKCIUTyaTalldio 3a mociennue 15-20 JeT, cocTaBisioT A0 75% oT OOINero KOJIM4ecTBa
rpamupeH. MxX mMmpokoe paciipocTpaHeHHe OOYCIOBICHO, KPOME ITePEeUMCICHHBIX BRI
(hakTOpOB, BBICOKOM CTEICHBIO WHIYCTPHUAIBHOCTA W TEXHOJOTMIHOCTH W3TOTOBJICHUS
METAJUIOKOHCTPYKITUIM, a TakKXe BO3MOXHOCTBIO MOHTaXa OOONOYKU KPYIOTOIMIHO
YKPYITHEHHBIMM MapKaM¥ Oe3 MPUMEHCHUS JOPOTOCTOSINEH CIeIUATbHON MOHTAXHOMN
OCHACTKH, ¢ MEHBIIMMHU TPYyJO3aTpaTaMi U CPOKAMK BO3BEJCHUS 110 CPABHEHUIO C XKe-
JIE300€TOHHBIMHK 000I0YKaMu [1].

CyrecTByeT cepusi OaIllcHHBIX TPAJMPEH ¢ METAUIMYECKUM KapKacoM ILIOTIAJIBIO
opomerus 1100, 1620, 2300 u 3200 M2 (puc.3.1). IIpoeKTHI pa3paGoOTaHEL IS PAOHOB C
CeUCMUYHOCTRIO o 6 GauioB BKIoumTe,IbHO st [-I1I m III-1IV BeTpoBBIX paifoHOB
(pa3paboTINK WHCTUTYT <«AToM>HeproipoekT» T.C.-lIleTepbypr Ha OCHOBE HAyIHO-
HUCCIIeTOBATEIBCKIX M KOHCTPYKTUBHBIX padoT THUMIICK uM. MenbHUKOBA).

ITpou3BOMUTENBEHOCTD TPATUPEH HOBOM CEPHU IMO3BONIMUIIA OOCCIIEUUTD JHAITA30H pac-
XOMTOB BOMEI oT 6000 Mo 35000 M3,

VkazanHag pa3paboTKa IIpHBeia K COKpAIICHUIO TAIIOPa3MEPOB ¢ 7 110 4, TTO3BOIMIA
MMOBBICUTh YHUGMDUKAITNIO W WHIYCTPUAIU3AIIAI0 KOHCTPYKIIMA ¥ YCOBEPIIECHCTBOBATH
TeXHOJIOTHI0 MOHTaxa. Ha puc.3.1 mpejicTapieH OOMIMA BUII HOBOUM CEPUU BBICOKOIIPO-
W3BOJUTEIBHBIX OAIIEHHBIX TPAJIUPEH ¢ METAUTMICCKUM KapKacoM M MX OCHOBHBIC pa3-
Mepbl. Kak BUIHO M3 PUCYHKa BBITSDKHBIE OalllHM HOBOM CepUH BBIMOJHEHBI B opme
TOpOUIa BpaIlleHUs W WUMEIOT B TUTaHE BUJ MPaBUIBHOTO MHOTOyrojbHUKa (12-20 rpa-
Helt), a IO BBICOTE PAa30UTHI HA S— 8 SIPYCOB.

KomyecTBo TpaHeil u SpycoB Ha3HAYATIOCH WCXOII M3 TEOMETPUUYECKUX Pa3MepoB
OaIlTHK, ¢ YICTOM TEXHOJIOTMH €€ MOHTaXa YKPYITHCHHBIMH OJIOKAMK KapKaca, MOCTOSH-
HBIMHU 110 BbIcoTe (10,85 M I BCeX SIpYyCcOB, KpOME MEPBOTO) W ITEPEMEHHBIMU IO IITH-
pusre (ot 6,0 1o 12,0 m).

IIpocTpaHcTBeHHAsT KECTKOCTh Kapkaca OOECIeInBACTCS YIJIOBBIMU CTOUKAMU, TO-
PU3OHTATBHBIMU KOJBIIAMU XECTKOCTU W JUATOHAIBHBIMU CBSI3IMHM, BBIITOJTHEHHBIMHU
u3 depM ¢ TapaUIeIbHBIMUA ITOSICAMU OJTHO# BBICOTHI 1,0 M 151 GariieH BceX TUITOpas-
MEPOB.

Kapkachl BBITSDKHBIX OAIlIeH U3TOTABINBAIOT U3 YIIEPOIUCTON M HU3KOJICTUPOBAHHOM
craneit. s oOImuUBKY OAITHN TPUMEHSIIOT TOHPUPOBAHHBIC ATIOMUHUEBBIC JTUCTHI TOJI-
muHOi 1 MM u Oonee, m3rotoBirsieMmbiec 1o HopMmam CIIA-1500. g 3afeIKd CTBIKOB
MEXIy MapKaMU IIPUMEHSIIOT IDIOCKYE arioMUHMUeBEIe TUCTEL 1o [OCT 21631-76*.

IIpuMeHeHUE OMHOTHUITHBIX KOHCTPYKITUN ITO3BOJIMIO YHUDUIIUPOBATH OCHACTKY IS
MOHTaXa KOHCTPYKITMM W BbIpabOTATh €IMHYIO TEXHOJIOTHUIO CTPOUTEIhCTBA. ONUpaHue
OaIlTHU OCYIIECTRISIETCS Ha OTHEIBHOCTOSIINE MOHOJUTHBIE XeIe300eTOHHBIe (yH -
MEHTBI, COCTOSIIINE U3 ITUTAT TOMIKUHON oT 0,6 10 1,0 M ¥ TTOAKOJIOHHUKOB, CIIYKAIIX
JUISL 38JIeJIKM OITOPHBIX CTOEK KapkKaca. OCHOBHBIC OOBEMBI PabOT B CTPOUTEIBCTBE Tpa-
JIMPEH HOBOI CepUU IIPUBEACHEI B Tabauie 3.1.

OCHOBHOI TMOKAa3aTe/ib, XapaKTepU3YIOIHUNA KavyecTBO ITPOCKTHUPOBAHUS OAaIlleHHBIX
TpaupeH C METALTMIECKUM KapKacoM, SIBIIICTCS YICIbHBIA pacxoj MeTaula Ha KapKac
B pacyere Ha 1 M2 IUIOIAM OPOINEHUS. B paccMOTPEHHBIX IPOEKTAX Y/EIbHBIA PACXOJ
MeTaula cocTaBwil B cpeqHeM 0,24 /M2 jig 1-11 Berposoro pafioHa u 0,27 T/M? mot
III- 1V BeTtpoBoro patioHa.
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Puc.3.1. Cepus GallleHHBIX TpagupeH ¢ MeTATIMIeCKUM KapKacoM IUIolnanbio opomtenus 1100, 1600, 2300, 3200 M
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Tadomuua 3.1. OcHOBHBIE OOBEMBI PAOOT MIPU BO3BEICHUIN CEPUMHBIX OAIlleHHBIX
rpaluipeH ¢ METALIAYECCKOM OaIHei

CepHs IpagypeH IUIOIAIBI0 OPOIIEHNS, M2
Ne HaumeHoBaHue En 1100 | 1600 | 2300 | 3200
n/o pabor H3M. BETPOBBIE PAMOHBI
I-11 | TI-TV | I-1T |(III-TV | I-1T [III-TIV | I-I1 | II1-1V

1 |3emmnsgHBIe pabOTH M3 |9500 | 10500 | 12000( 13000 | 18500 | 21000 [25500 | 31000
2 |beronnsie paboOTHI —i—1 330 350 420| 450 620 670 900 950
3 | MOHOIUTHEIE Xeje300e-

TOHHBIE KOHCTPYKITUH —i—1 810 840 | 1130] 1410 | 1660 | 1940 | 2380 | 3250
4 | CoopHBbIe XKeae300eTOH -

HBIe KOHCTPYKIIUH —it—| 340 340 430] 430 735 735 | 1085 | 1085
5 |CranbHble KOHCTPYKIMH | TH 385 400 582| o644 743 808 | 1100 | 1240

B T.4.

- Kapkac OairHu —1n—| 270 285 400 460 500 565 770 910

— BO3AYXOperynupyolnee

YCTPOMCTBO —i—1 o4 64 94 94 123 123 170 170
— 3aTBOPEHI —N— 5 5 5 5 9 9 10 10
— TpyOOIIPOBOABL
BoJOpacIpeaeIeH s —i—] 46 46 83 83 111 111 150 150

6 |AmoMUHUEBBIE

KOHCTPYKIINHT TH 22 22 32 32 43 43 60 60
7 | AcbecTolieMeHTHEIE TBIC

KOHCTPYKITUH M2 |83,8| 83,8 124 124 |176,4 | 176,4 |251,8 | 251,8
8 |HdepeBsHHBIE KOHCTPYK-

jingiss M3 112 112 146 146 213 213 296 296
9 | Pa30prIruBamOInne

yeTpoiicTa mT. (1120 1120 | 1640( 1640 | 2350 | 2350 | 3270 | 3270

B Ttabimmie 3.2 mpuBeacHBI OCHOBHBIE TEXHHUKO-9KOHOMHYECKKE ITOKa3aTeIn OalllcH-
HBIX TPAIUPEH C METALTMIECKUM KapkacoM. Kaxk BUIHO U3 TaOJIUIIBI, YCIbHBIC MTOKA3a-
T IO CMETHOI CTOMMOCTH BBITSDKHOM OGalmHM cocTaBusioT 0,252 py6/M? (B IeHax
1984 r.), a 1o TpynoeMKocTr 2,87 4-1/M2.

Taomma 3.2. TexHnKo-3KOHOMUIECKIe IToKa3aTe/r OaIlleHHBIX MpafupeH
¢ METAIUIMIeCKUM KapKacoM

CMeTHAd CTOMMOCTb, 11 pomoICKUTETFHOCTD Tpyjo3aTparsi,
Tlomrams THIC.PYO. CTPOMTEILCTBA, WeJL.-ITH.
OpOIIEHN, (B menax 1984 r.) Mec.
M2 Bceero B T.4. Bceero B T.4U. Bceero B T.U.
HalM’| K | BB | BY |Ha 1M (K [ BB | By [Ha 1’| ik | BB | BY
688 10285
1100 0625 104 | 291 | 293 11,8 2,0 | 43| 5,5 9,35 1270 | 2831 | 6184
970 14995
1600 0.60 141 | 418 | 411 15,0 25155170 14.9 1756 | 4371 | 8868
1369 19824
2300 0.865 205 | 543 | 621 | 20,0 3517095 8,62 2561 | 6365 | 10898
1984 28122
3200 0.62 288 1809 | 887 | 24,4 40| 88 |11,6 879 3637 | 9869 | 14616

IIpumeuvanue: 11K — noa3eMHble KOHCTPYKIMK; Bb — BBITSXKHasa OalllHs;
BY - BogooxiaguTeIbHOE YCTPOMCTBO.
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PazpaboTanbl TakXe BBITSCKHBIC OAIllTHU ¢ METALUIMYECKUM KapKacoM W OOIUBKOM U3
AIIOMUHUEBBIX TOMPUPOBAHHBIX JTUCTOB IUIOMAAbI0 opolueHus 4000, 5400 u 6400 M2,

BeICOTOIT 90 - 110 M.

B Tabmuiie 3.3 mpuBeACHBI TEXHHMKO-3KOHOMMWYECKHE II0Ka3aTell HaWOOJIBIIMX II0
MIPOU3BOINTEILHOCTA OaIlleHHBIX TpaipeH ¢ METAIMYeCKMM KapKacoM BEICOTOM 1O
110 M, Bo3penmennbx B 6. CCCP B 1973-1975 romax.

Taomma 3.3. TexHnKo-3KOHOMHISCKIE ITOKA3aTeI HEKOTOPBIX OaIIeHHEBIX
rpamuped mocTtpoiku 1973-1975 .

TI'eoMmeTpuyeckue Pacxon
HauMeHOBaHTE Kom-Bo XapaKTCpHCTHKHU Tlepuox MaTepHaJjioB
oOneKTa TPAMPEN | pricora, JHAMETD, M sossezenust, | oo |
M OCHOBa- | ropJIo- roga HUI
HUS BUHEL
HosoBoponexckas 7 91,5 76,5 | 43 | 1973-1974 | 9475| 796
ADC
Kamupckag I'POC 4 101 80 43,5 1974-1975 982 82
ApmgHckag ADC 4 110 96,5 54,7 1973-1975 1465 123

150584
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Puc.3.2 a. banienHad TpagupHs peOpHUCTO-KOIBIEBOK
CTPYKTYPHI ILTOIIAAbI0 opolieHus 9400 M. OBIIHil BUX

YHoMIHYTBIMU paHee opra-
HU3AIUSIMUA pa3padboTaH IIPOEKT
OalllcHHOU TI'paJUpHKU BBICOTOU
150 M IUIOIIAZBIO  OPOIICHUS
9400 M2 ¢ METAIMICCKAM Kap-
KacoM peOpUCTO-KOIBITEBOKA
CTPYKTYpPHI (prc.3.2).

Pacxonm cranm 1o 1poexry,
BBITIOJTHEHHOMY B TPaJWIIAOH-
HBIX  PelIeHWSAX,  COCTABUIL
3207 T, a anroMuHASA 155 T.

IIpocTpancTBeHHAd  XKECT-
KOCTh OallTHA O0OeCITIeYNBACTCS
YLJIOBBIM CTOMKaMW, TOPU30H-
TAIBHBIMUA KOJBITAMU, BEPTH-
KATbHBIMU W JUArOHAIBHBIMA
CBA3SIMU, DACIIOJIOKEHHBIMUA B
KaXJIOM YKPYIHUTEJIbHOU Map-
ke. CTOWKH, KOJbIA WU CBI3K
COCTOAT W3 JIBYX IIOSICOB, CO-
eMWHEHHBbIX  pemeTkoi. K
BHYTPEHHHUM TI0SICAM  CTOEK
KPEeIITCs TOPU3OHTAIBHEIE
puremu. Mg yMeHBIICHUS
poJieTa pUrellel IpeaycMar-
PUBAIOTCS IPOMEXYTOUHBIE
OIIOpBI — BEpPTUKaAIBbHBIE (ep-
MBEL. K TrOpuU30oHTAIBHBIM PH-
rejisiM  4Yepe3 [apOHUTOBBIE
MIPOKIIAJIKA Ha OIIMHKOBAHHBIX
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9400 M°. MOHTaXHEIe MapKu

-KOJIBIIEBOM CTPYKTYPHBI IUIOIIAABIO OPOIMICHUA

Puc.3.2 6. banenHasd rpagupHsa peOpUCTO

147



148



0oITax KpeOuTcs aTiOMUHHeBasT OOIMMBKA.
MoHTaxkxaple MapKy COSIMHSIIOTCI IpPyrT C
IPYTOM Yepe3 KPeCTOBBIC Y3JIOBBIC BCTABKU.
Ilosica xoenm m BHYTpeHHHE IOsICAa CTOCK
COCIUHSIOTCS ILTaHKaMH, HapyKHEIE MOsIca
CTOCK — COCAUHHUTEIBHOMN pelneTkoit. Bce
MOHTAaXXHEIC COCTUHEHMS — Ha cBapKe.
MoHTaX MeTaIMYeCKUX OallleH Tpaau-
peH IUIOMIaAbI0 opolleHud 1o 3200 M2 ocy-
IIECTRISACTCS TYCCHUUYHBIMI MM OAlIeHHBI-
MU KpaHnamu (puc.3.3). B tabnure 3.4 mpu-
BeJCHEL OCHOBHBIC IIapaMeTphl MeTaJLIdde-
CKUX OalllcH TpaJupeH ILIOIAIBIO OpOIIe-
aust or 1100 M2 mo 3200 M2 W THUIIBI MOH-
TaXHBIX KpaHoOB I Bo3BedeHus. Ilpu
MOHTAaXe HCIIONB3YIOT OJouHBIM MeTom. Ha
CTPOUTEIHLHEIN OOBEKT JOCTABIISIIOT 2JICMCH-
ThI OAIllHX 3aBOICKOI0 H3TOTOBICHUS pPOC-
CBIMTBI0  (TUTOCcKME epMBbl  KOJBIEBBIX U
MEPUAVAHAIBHBIX D2IIEMEHTOB, OTICIbHEIC
9JIEMEHTBI PAcKOCOB, KOCBIHKA W T.1.). Ha
IUIOINAJIKe YKPYITHUTEIHHON COOPKHM IPOM3-
BOAAT VKPYIHUTCIBHYIO COOpPKY MOHTAaX-
HBEIX MapoK 13 3JIEMCHTOB 3aBOJICKOTO M3IO-
TOBICHNUSI. DIeMEHTHI BHIKIAIBIBAIOT Ha
IUIOINAJIKe BHYTPEHHEH CTOPOHOII BBepX,
cOOpKY OCVIIECTBISIIOT B  CHEIIHAIBHBIX
kounykTopax. CoOpaHHBIe YKpPYITHCHHEIS
MapKW OOINMUBAIOT ATIOMUHHEBEIMU TOQPH-
POBaHHEIMHU JIMCTaMH. TpaHCIIOPTUPOBKY UX
B MOHTAXHYIO 30HY OCYINSCTBISIIOT Ha CIIe-
HUAIBHOUN Tellexkke. OOIIMBKY YIJIOB OallHu
MIPOU3BOIAT ¢ MOABECHBIX JIONEK IO XOIy
MOHTaXa WIX II0CIe MOIHOTO OKOHYAHUS
MOHTaxa OaIllHA. YCTAHOBKY YKPYIIHCHHBIX
MOHTAXHEIX MapoK BeAYyT IIOSIPYCHO ¢ Ha-
BCIICHHBIMA MOHTAXXHEIMH  JICCTHHUITAMM,
OOAMOCTSIMM 1 pacyaiakamMu. Kaxnuplit Io-
CIIeNYIOIUI SIpyc MOHTHPYIOT IIOCIC IONI-
HOIO OKOHYAaHHSI paboT IO IIpeAbLIyIIeMy
apycy. MoHTax KaXIoTo spyca HAUMHAIOT C

&

R

,,"\\\\

Puc.3.22. bameHHas rpagupHsg peOpUCTO-
KOJTBIIEBO# CTPYKTYPHI ITUTOIIAIBI0 OpOIIIe-
nust 9400 M2, Vanosag BcraBka (MI-MI5)

Puc.3.3. CxemMa MoHTaxa OallleHHBIX
TpagupeH ¢ MEeTAUINYeCKUM KapKacoM
wiomaapo opoureHusa ot 1100 mo 3200 M2,
1 - BRITAXHAg OalrHs; 2 - MOHTaXHBIN Tyce-
HUYHBIH KpaH; D, — THaMeTp OCHOBaHWS;
Dy, — EAMETP BBIXOTHOTO OTBepCTHS; Hy -
BBICOTA OalllHM; @ — pa3Mep MPUBI3KH KpaHa

YCTAaHOBKU MapKU, UMEIOIIei TMOCTOSHHYIO JIeCTHUITY. HapyXHble pacyarkul KpelsaT K
JKOpSIM, BHYTpeHHWE - K aHKepHBIM OOJTaM ITOKOJIbHOW dYacTu TpamzupHU. Ilocrme
VYCTAaHOBKM 1 BBIBEPKU TIEPBOM MapKU, YCTAHABIMBAIOT CMEXHYIO MapKy ¢ IIpHUBapeH-
HO# B BepXHEM YLy KPeCTOBOM Y3I0BOIM BCTaBKoM. IIpHM yCTaHOBKE MOHTAXHBIX Ma-
POK IO 3aMBIKAHUS fApyca BCe MapKW MEXIY CODOOU KpeIraT TONBKO Ha COOPOTHBIX
6ontax. OOBapKy Y37I0B COIPSDKEHUS MApOK IIPOM3BOMSIT ITOCIIE BEIBEPKU BCETO Apyca.
1 3aBefieHUs TTOCICTHEH MapKU KaXIOTO SIpyca OCYIECTBISIOT OTTSIKKY CBOOOTHBIX
VIJIOB MEePBOM W TIOCITEIHEH YCTAHOBICHHBIX MAapoOK ¢ ITOMOINBI0 PHIYAXKHBIX JIeOSIOK.
TToceHI010 MapKy KakAoTo fIpyca YCTAaHABIWBAIOT ¢ JIBYMS KPECTOBBIMU Y3JIOBBIMU

BCTaBKaMM.
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Tadmuma 3.4. OCHOBHBIE TTapaMeTPhl METATUITMYECKUX OallleH rpajrupeH
IDIoMAAbo opomreHns or 1100 mxo 3200 M2

TlapaMerpsr TlokazaTenu HjIs IpajMpeH IUIOIIAIbIo OPOLIEHUS, M2

1100 1600 2300 3200

TIpon3BOAUTENTHFHOCTb,

M3 /4ac 11000 16000 23000 32000

Bricora GamHu, M 52,3 64,1 74,4 86,1

HuamMeTp OCHOBaHUSA, M 43,4 50,7 60,4 71,2

HuaMeTp yCThs, M 26,2 30,0 35,8 41,2

Macca crajbHBIX

KoHCTpyKuMit mma I1-TV 285 460 565 910

BETPOBBIX PAHOHOB, T

Macca amoMHUHIEeBO

OOIIMTHUBKH, T 22,0 33,0 42,7 59,5

Tun MOHTaXHOTO

TYCEeHMUHOTO KpaHa ADK-631 KC-8165 KC-8165 MKI'C-100

3.2. HOBBIE TEXHUWYECKWE PEIITEHUS OBOJOYEK BAIIMTEHHBIX TPAJTUPEH

Hapsny ¢ KOHCTPYKTHMBHOM (hOpMOM peOpHUCTO-KOJIBIIEBOTO Kapkaca pa3paboTaHbl
MTOJIBECHBIC TIPEIHAINPSIKCHHBIC OOOJOUYKKM TpaTvpeH C IIOJIBECKOM K BEPTUKAIBHBIM
MMIOHAM, CXEMAaTUYECKU TIpe/ICTaBICHHbIC Ha PUC.3.4 TP OMUpaHWK Ha OJWH IMWJIOH U
Ha puC.3.5 IIpH OIIMPAHUK — HA HECKOJBKO MWJIOHOB [2,3].

Cxema (a), puc.3.4, The ITOBeCKa BAHTOBOM OOOJIOYKHM OCYIIECTBIISICTCS HA HAKJIOH-
HBIX PACTSHYTBIX DJIEMEHTAaX 3a BEPXHEE CXKATOe KOJBIIO XECTKOCTH, IpeTOXKEeHa B Ha-
el ctpade U I'epmanuy B Havasiae 70-X romoB.

8)

Puc.3.4. CxeMbl BaHTOBBIX 000JI0UeK OallleHHBIX ITPagUpPeH ¢ OJHUM ITWIOHOM

a - ¢ PACTIHYTBIMHU 2JIEMEHTAMHU KpEIUIeHUS CKATOTO BepXHETO KOJIBIA KEeCTKOCTH K IMIIOHY; § —
CO CXKATBIMH 2JIeMeHTaMH KpeIUIeHHSI PacTIHYTOIO BEpXHEIro KOJbIA XeCTKOCTH K IIIIOHY; 6 — C
PACTIHYTBIMH DJIeMEHTaAMH KpeIUleHHS IIPOMEXYTOUHOTO CKATOTO KOIBIIa XEeCTKOCTH U ¢ Hel-
TPaJIbHBIM BEPXHUM KOJIBIIOM XECTKOCTH; ] — MWIOH; 2 — ceTdyaTasd 000J0YKa; 3 — OTOJIOBOK IIH-
JnoHa; 4 — TITH IOABECKM; 5 — IOAKOCHI; 6 — BepxXHee KOJBIO XEeCTKOCTH; 7 — IIPOMEXYTOUHOE
KOJIBIIO XKECTKOCTH; & — HUXKHEe KOJBIO KeCTKOCTH; 9 — HOIOJTHUTEIBHEIE CTOHKHN BepXHell 30HBI
OanrHu; /0 — KOJOHHBI- HATIPABIIIIOIME HUXHETO KOJIbIIA XeCTKOCTH
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Puc.3.5. CxeMBbl MHOTONMMWIOHHBIX 000JI0UeK (BAaHTOBHIX) OallleHHBIX TPAANUpPeH OOIBIION MPON3BOANUTEITHEHOCTH

KOJIBIIO 2KECTKOCTH; 16 - BHYTPCHHEC IIPOMEXKYTOUHOEC KOJIBIIO 2KECTKOCTH, 17 - HUXKHAS ceTyarad o00JI0UKa

a - ¢ MUJIOHAMH BHYTPH OOOJIOUKHU; § - ¢ MUJIOHAMHU, MPOXOASIINME CKBO3b TIOBEPXHOCTH; 6 - TPeXCeKIIMOHHAasd 000JI09Ka; / - KOJIOHHEI; 2 - BEPXHIT
depMma xecTKOoCTH; 3 - TIepBOe MMPOMEXKYTOUYHOE KOIBIIO KECTKOCTH; 4 - BTOPOe MPOMEXYTOUHOE KOJBIIO XECTKOCTH; 5 - HWKHEee KOIBIIO XEeCTKOCTH,
WJIM 9acTh KOJIbIIA; 6 - BepxHee KONBI[0 XKeCTKOCTH; 7,8 - TTPOMeXYyTOUHBIe THOKWE Togca 000I0YKW; 9 - KOMOHHBI-HATIPABIIIONINE HIDKHETO KOTbIla
XecTKocTH; 10 - ceruarad oOoJiouka; 17 - MepuauaHaldbHble BaHTHI; 12,13 - AuaroHajabHbIe BaHTHI;, 14 - pacmnopka; 15 - HapyxXHOe IIPOMEXYTOUHOE
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Ha ocuoge »1oit wient B 1976 . B I'epmanuu 6nu3 1. Joprmyrna (IlImexaysen, Bect-
damusg) va ADC DHTPOH IS 2HEprodiioka MomrHocTsi0 300 MBT BO3BesieHa BaHTOBAS
rpaaupHs BeicoTo 150 M 11put guamMeTpe ocHoBaHUS 140 M.

BanToBast ceTh Takoi TpalupHU TOTpeOOBaa BBHICOKOW TOYHOCTH W3TOTOBJICHUS W
YCTAHOBKH 3JIEMEHTOB, & TaKXe OOecCIeUeHUs] HEOOXOMMMOM CTaOWMIBHOCTA YCWIHH
MIpETHATIPSIKEHUS JUIST TIOJUIepKaHms paboTOCIIOCOOHOCTH OrpaXkIaroNuxX maHesnei. Bos-
HUKJIH IIpOOJIIeMbl KOMIICHCAITUM ITOTePh IIPSAHAIIPSDKEHUS OT TIOJI3YYSCTH KaHAaToOB,
00CCITeYeHUST YCTOMYMBOCTHA IIEHTPAIBHOTO IMMHJIOHA, 3alllUThl OTJEIBHBIX KAaHATOB OT
kopposuu. [Ipu MOHTaXe BAHTOBOM IpalipHU PACCMATPUBAEMOMN CUCTEMBl HE MCKITIOUYEHBI
CJIOKHBIE MOHTaXKHBIEC OIECPAITIN 10 YCTAHOBKE sTIeeK OOIUITOBKM Ha OOJIBITION BBICOTE.

HanpHelmuii moucK 3(h(PeKTUBHBIX KOHCTPYKTUBHBIX (DOPM METALIMYCCKUX KapKa-
coB TpamupeH mpuBen K pereHusM (Opraneproctpoit, THUUIICK um. MenrbHUKOBA,
benmpoexreranskorcTpykitusi, BHUIIsHepromnpom), mmokazaHHBIM Ha cxeMax (6) u (6)
puc.3.4, TIe HIDKHEe KOJIBIIO KECTKOCTH CBOMM BECOM HATATUBACT MEPUIMOHATIHHBIC U
JIMaroHabHBIC 3JEMEHTHI CETH W3 ITOJIOCOBOM CTATH, B3aMMOIIOJBUXHBIE B IIPOMEXY-
TOYHBIX Y3JIaxX IepeceueHrns BaHT. B omimumre oT cxembl (6), B cxeMe (8) BepXHee KOJIbIIO
KECTKOCTH HE WUCTIBITHIBACT 3HAYUTEIIFHOTO CXATUS OT ITOCTOSHHOW HATPY3KH.

IIo cxeme puc.3.46 TOCTPOCHBI M IKCIUIYaTUPYIOTCS IBS I'PallpHW BEICOTOU 53,6 M
wiomaapio opotreHud 1200 M2 Ha THI[-2 B r. BomkckoM. PaspaGoTaHbl Tak ke [IPOEKTH
06OJIOUEK TAKUX IpajipeH BLICOTOI 87 M U ILIOMIAABIO opolileHus 3200 M2,

OmHO U3 HAIpaBICHUN B CO3JAHUH KOHCTPYKTUBHBIX (POPM BBICOTHBIX OAIleHHBIX
METALTMICCKIX TPaJupeH — ceTdyaThle OJIOYHBIC OOOMOYKH ¢ OOIUITOBKON W3 IIpejiHa-
MPSDKEHHBIX TOHKOJIHUCTOBBIX CTATBHBIX WK aloMUHUEBBIX siMeMeHToB ([ITHWUIICK)
MoKa3aHo Ha puc.3.6. BemayTcst MOMCKOBBIC MCCIEMOBAHUS W MO JIPYTUM HAIIPABICHUSIM
CO3/IaHUSI BBICOTHBIX METALTMUCCKUX ODOJIOUEK OallleHHBIX TpaJUpeH HOBOTO ITOKOJIe-
HUS, 6osee 2(PPEKTUBHBIX, YeM IIpeJICTaBIcHHbIC Ha prc.3.1 1 3.2.

a) 265,44

A
LAAAARY

148,294

X,

)
+0,000 A A L\V/AXLV) WA
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Puc.3.6. CeruaTast 060/I0uKka OallleHHO TpagupHHU ¢ OOIMIIOBKOIT M3 IpeTHAIIPSKe HHBIX
TOHKOJIMCTHBIX 2JIEMEHTOB: @ — OOLIMK BUI IPaupHU; § — YKPYIHEHHBIH MOHTaXHBIN OJIOK;
1 - meMOpaHa; 2 - 6oproBag dbepma; 3 - cpeauas ¢depmMa; 4 - pacropka

PazpaboTaHbl crielTiaIbHbIe IIPUEMBl MOHTAXa BBICOTHBIX OAIlCHHBIX TPaJUpPECH BbI-
coroit o 180 M Oe3 MPUMEHEHUS JOPOTOCTOSIIINUX CITEITHATBHBIX MOHTAXHBIX KPaHOB
JUISE TIOIbeMa OJIOKOB MOHTHPYEMBIX 00OJIOUYEK IpajuipeH Ha OTMeTKH Bbire 100 - 120 m.
OTUM TIpUeMaM OTBEYAIOT HOBBIE TEXHUYCCKUE PEICHUS MHOTOIMJIOHHBIX 0ODOJIOUeK,
OJM3KUX TI0 CXeMaM K ITOKa3aHHBIM Ha puc.3.5.

IIpreMBbl UCTIONB30BAHUMS TWIOHA JUISI OECKPAHOBOTO MOHTAXA TPAIUPEH ¢ HAITPSDKCH-
HBIMU 000JIOUKAMU TOKA3aHbl HA pUC.3.7 MIPUMEHUTEIHHO K cxeMaM (@) u (6) 1o puc.3.4.
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Puc.3.7. CxeMbl MOHTaKa 00OJIOUKM, W3TOTABIMBAEMON C IIPUMEHEHUEM HAITPSDKEHHBIX BAHT

@ - ¢ HATSDKCHMEM BaHT HA BHEIIHME aHKePa Y OCHOBAHMS OalllHU; § - ¢ HATSDKCHHMEM BaHT MAcCOM HIDKHETO KOJIBIIA KECTKOCTH; [ - dyHAaMeHT; 2 - vaina; 3 - IWIOH,

4 - MOHTaXHOE KOJNHII0; J - TPY30IIOILEMHBIN MEXaHN3M; 6 - HaKJIOHHBIN 2JIEMEHT; 7 - BEpXHee KONBI[O; & - BAHTOBAST CETh; 9 - JMATOHATHLHBIN 2JleMeHT; 10 - Mepuav-

AQHANBHEIN 2JIeMeHT; 17 - TIPOMEXYTOUHOE KOJBITOo; 12 - 00ImBKa; 13 - Tonmmciiact; 14 - Jiedenku; 15 - MOHTOKHEI OTONIOBOK; 16 - YKPYITHEHHHIHN OJIoK; /7 - pacyanika;
18 - BO3MyXOBXOIHOE OTBEPCTHE; 19 - OJIOK-(HOpMa HIDKHETO KOMBIA; 20 - 0anbd; 21 - MOHTaXHEIE ITOIMOCTH; 22 - HAKJIOHHBIE BaHTH; 23 - aHKep; 24 - JTOMKPATHI
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3.3. IIPUHITAIIBI TIPOEKTUPOBAHUS U PACYETA OBOJOYEK BAIITEHHBIX TPAJITUPEH

PacdeTsl MeTaUIOKOHCTPYKITHI OallleHHBIX TPaJHpeH — OJHA W3 CIOXHBIX 3a]a4
CTPOUTEIIFHONM MEXaHWKM — PeIacTcs JIJIS KapKacoB, Mpe/CTaBIeHHbIX Ha prc.3.1 u 3.2
Ha OCHOBE KOHEYHO-3JICMEHTHOTO aHaJIM3a CTePXKHEBBIX KOHCTpYKIWit. st rpagvpeH ¢
npenHanpsokeHHbIME obosioukaMu B LITHUMIICK M. MeapHMKOBa pa3pabOTaHBL CIIE-
MUATBHBIE IIPUEMBI pacdeTa, OTpaXalolue CIeludpUKy Takux OOBEKTOB — IMpelHAaIIpsi-
KEeHUE, TIEPEeMEHHOCTD CBSI3EH, TeOMETPUICCKYIO HETUHEHHOCTD.

IIpu rpymnmmoBoM pacoIOXeHUM OallleH Ha PACCTOSIHUSX B CBETY MEXJY OCHOBAHUS -
MU TIOpSIIKA BBICOTHI M MEHEE K ITOJYYCHHBIM PACUETHBIM YCIWJIMSIM OT BETPOBOTO BO3-
JIECTBUS BBOJIUTCS MHOXUTENb (KOahduimmenT yciaosuit padboter) 1o 1,4.

boitee cTporme oleHKMW BIWSHHS BETpa, a TAKXKE CEHCMUKM, Ha METAUIOKOHCTPYK-
ITUK BBICOTHBIX TPaJIMPEH MOTYT OBITH ITOJIYYCHBI ITOCE BBITTOJIHEHUS SKCIICPUMEHTAIb-
HO-TCOPETUYECKUX HCCICHOBAHUI MPUMEHUTEIBHO K KOHKPETHBIM ILIOMAJKAM CTPOH-
TEJIbCTBA U PACCMATPUBAEMBIM KOHCTPYKTUBHBIM (hopMaM rpajiipeH.

Teoperudeckue HCCIETOBAHUS M IIPOCKTUPOBAHUEC METAUIMIESCKUX 00OI0ovYeKk Oa-
IMIEHHBIX TPagUpeH — KaK KPYITHEHUINMX COBPEMEHHBIX COOPYXEHUIN ¢ OOJIBIITUMHU HECY-
IMAMHA TTOBEPXHOCTSAMHE TPEOYIOT pellleHUsI psijia IIpoOIIeM.

PaccmoTrpeHHbIe BBIIIe U HAMEYAEMbIe HOBBIE KOHCTPYKTHBHBIE (DOPMBI 00OIOUYEK Tpa-
JIMPEH MOTYT OBITh PeaM30BaHbl HA OCHOBE CUCTEMHOTO TTO/IX0/a K MX ITPOCKTUPOBAHUIO.

OCOOGEHHOCTH MMOBEJACHUS KOHCTPYKITUI, 00pasyIoluX CIOXHYK CUCTeMY, BUJIOM3-
MCHSIIOTCS M YCIOXHSIOTCS 0 MEpPE COBEPINECHCTBOBAHUS TEXHUYECKUX PEICHUMA ITUX
COOPYXCHUI, BBI3BIBAEMBIX HEOOXOIMMOCTBIO YBEJIMYCHUS TEXHOJOTMICCKUX ITapaMeT-
POB IpagupeH. DTOT IIPOIECC OMMpacTCs Ha pa3BUTHE KOHCTPYKTUBHBIX (hopm, IIpuUMe-
HUTEJIIBHO K CTPOUTEIBHBIM METALIAUYECKMM KOHCTPYKITHSM.

Tlepexom OT OOBIYHBIX XEJNE300€TOHHBIX WJIA METAUIMYECKUX KapKACHO-OOIIMBHBIX
TUITepOOIMIECKUX OallleH K IIPeHAIIPSIKCHHBIM CeTUYATBIM KapKacaM I'paJipeH Xapakre-
pU3yeTcs CIEAYIONMUMHU TTPUeMaMU:

Bo-1repBbIX, B TaHHOM cCiIy9ae UCITOJNB3YIOTCS IIpe/BAPUTEIbHOE HAIIPSDKEHUE KOH-
CTPYKIIUH C TIPUMEHEHUEM CTAIBHBIX IIOJIOC, KOTOPBIC B OIPEJCICHHBIX TI'pPaHUIAX
BOCIIPHHUMAIOT HE TOJIBKO HapacTaliue jedopMariii pacTsoKeHUs], HO W MMajieHUe
pacTATUBAOIINX (3apaHee CO3JaHHBIX) JedopMaIlnit, JO MMOJHOTO MCUYEpPIaHUs pacTsi-
xeuust B BaHTe. Coznaercst 3¢hGheKT BOCIPUSATHS THOKUMU SJIEMEHTAMU CXUMAIOTIIINX
JIepopMalruit.

Bo-BTOpBIX, IPUMEHSIIOTCSI PACTSHYTHIE TTOBEPXHOCTHA. B /TaHHOM clydae pacTsiKeHHe
cO3/IaeTCs  CIIeIIMAIBbHBIMU YCTPOUCTBAMU M HOCHT CAMOCTOSITEJIBHBIM XapakTep WIK
pacTgHyTast TTOBEPXHOCTh BO3HWKAET B ITOJIE TPABUTAIIMOHHBIX CHJI, JTUOO JUHAMUYCCKHU
[IPY BPAIIEHUH OITOPHOW KOHCTPYKITAH.

B rpamupHsix ¢ mpenHaIpssKeHHBIME OOO0JIOYKAME ITPOMEXYTKH MEXIY Y3JIaMH I10-
JIOC 3aITOTHSIOTCS MEMOPAHHBIMH 3JIEMEHTAMU, HAIPSTAeMBIMH JTHOO OJHOBPEMEHHO C
mojlocaMu, TGO Ha CIIeITUAIbHBIE PAMKU-KapKachkl. PacTSHyTbIe MEMOpPaHBI TIPE/IETIbHO
TOHKH, 1 B UX CEUCHUSX MPEHEOPEXUMO Maja dHeprud HecopMariud U3ruda, BOCIIPU-
STHE KOTOPOTO TpeOyeT JOTOIHUTEIBHBIX 3aTpaT MaTepraid, YTO 4YacTo IIPOMCXOIUT B
TPATUITUOHHBIX METATUIMYECKUX KAPKACHO-OOIIMBHBIX KOHCTPYKITHSX OAllCH.

B-Tpetbux, KOHITeHTpaIusl Mateprana. Hampumep, B GallleHHBIX TPAJIUPHSIX C IIpeI-
HAIPSDKEHHBIMU O0OJIOYKAMI MOTYT OBITh MCIIOJIIB30BAHBI BHICOKOITPOUHBIN PACTSIHYTBIH
Marepuasl, KOHIIEHTPUPYEMBIN B ITOJIOcaX, W CXAaThIHf Marepral — B MOIIHON CTOKe
MWIOHA W OTOPHBIX KOJIBIIAX.

B-4eTBepThIX, B OMHUX U TEX XE DIECMEHTAX COBMEIAETCS HECKOJIBKO (DYHKITHIL: 3TO —
MIpOCTpaHCTBeHHAsT paboTa, COBMEIICHNWE B OJTHOM 3JIEMEHTE HECYINEeTo U OTPaXkIaroIero
(MM M30JIUPYIOIIEro) aiaeMeHTa U T.M. OOIMMUBKKA 000M0YEeK TpalUpeH TOJIHOCTHIO WK
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YaCTUIHO COIPOTUBIIOTCS BO3JIEUCTBUAM Ha OarnHio. Kpome TOro, BO3MOXHO Hao0O-
POT OCYIIECTBICHUE pa3/lelcHUd (DYHKIINHA, YTO IIPUBOAUT K IOSBICHUIO TPAJAUPEH C
BHEIIIHUMW WA BHYTPEHHUMW OIOPHBIMUA CXATBIMHA IIJIOHAMU, OOECIICYMBAIOITUMA
COBMeTlleHWEe TpeX (PYHKIIAI — 3aMEHY MOHTAaXXKHBIX KPaHOB, CPEJCTBO I OOECIIcUeHUST
peHanpsKeHusT (ITOJIBECKM) CETH UM, HAKOHEI[, yJacThe B BOCIIPUSTHMA BHEITHUX
(BETPOBBIX WU CEUCMUIECKUX) BO3ICHCTBUIA.

B-msTEIX, co3maeTcd MMHAMUWYECKW IPOYHASA U yCTOMYMBAsA KOHCTPYKIIWSA, BOCIIPH-
HUMAOIIAast BETPOBBIE, CCUCMUYECKIE WIIM UMITYJIbCHBIE HATPY3KH.

MHOros1eMEHTHOCTD  MaTeEMAaTAYECKOU MOJIETM METAJUIMIECKOU OOOJIOUKKA OarleH-
HOW TpajvpHU TPeOYyeT Ui BBIMOIHEHWS PAcYeTOB WM KOHCTPYUPOBAHUS MOIIHOMN BBI-
YUCIUTEITEHON TEXHWUKH, ITOCKOIBKY HEOOXOIMMO YIUTHIBATH BO3MOXHOCTBE ITPOSBICHUS
HE TOJIBKO OOIIWX, HO Y JOKAJIBHBIX 3P PEKTOB CTATUIECKOTO U AMHAMUYECKOTO TTOBEIC-
HUST COOPYXKEHWUS, OINPEIEISIONINX €r0 HAJeXKHOCTh W JOJITOBEYHOCTh. JloctaTtouHo pa-
IMUOHATBHBIE W KOMITAKTHEIE METOJIBI PacYeTHOIO aHalIW3a TAKWX CTPOUTEIBHBIX KOHCT-
PYKIIHI, KaK MeTalIndeckue OallleHHble TpajupHU, MOTYT OBITh ITONYYEeHBI Ha Oase
PAacCIpOCTPaHEHHBIX B BBIUUCIUTEIEHOW MaTeMaTHUKE ITPOEKIIMOHHBIX ITOJXO/IO0B, obecte-
yuBaoIMux 3¢pHeKTUBHOE M KOPPEKTHOE CXKATHUE MepepadaThIBACMBIX JaHHBIX.

bamras rpagupHy THANA MpeTHANPSKEHHONW OOOJIOYKW — BEChMa CIIOXHAsI COBOKYII-
HOCTb ITOJIKOHCTPYKIIAN: TWJIOHA, CETH, KOJEIT KECTKOCTH U OOIIIMBKH.

[losocel HaNIPSITAIOTCST HUDKHUAM TSDKEIIBIM CTAIEKENe3006 TOHHBIM KOJIBIIOM JKECTKOCTH,
CKOJIB3SIIAM 0 BEPTUKAIBHBIM KOJOHHAM-HAIIPaBISIOUM. 1lo BepTuKanm BBepx cMme-
IIEHWE STOTO KOJbIIA OTPAHWYEHO YIIOPaMHU, YTO CO3[AcT IIPU BETPOBBIX BO3ICUCTBUSIX
CHUCTEMY C OJHOCTOPOHHUMM CBSI3IMHU, HO TapaHTHUPYET CTAOWMIBHOE HATSDKEHWE IIOAaB-
JISTIONTETO OOJBIMMHCTBA TIONOC. B Takolt KOHCTPYKIIAM, B OTIMYHAE OT BO3BeleHHOU B [ep-
MaHWH, UCKIIOYAIOTCS PEONIOTUIECKUE SIBICHUS B 2JIEMEHTAX CETH W He TpedyeTcd 4pe3-
MEPHO BBICOKAg TOYHOCTb Pa3METKW JJIWH BAaHT, MOCKOJBKY MPU HATSKEHUNA OOOIOYKHA
TIPOUCXOJIAT aBTOMaTHUYeCcKasi CaMOYyCTaHOBKa ceTW. TeM He MeHee, [UIMHA TIOJIOC JTOJLKHA
OTBeYaTh MPOKIAJKE II0 XOpJaM TeOJe3NYeCKUX JTUHUNA KaK TeOMETPUIECKY KpaTYallluX,
HaIllpHUMEP, Ha ITOBEPXHOCTH OMHOIIOJOCTHOrO THiiepooionaa BpaiecHus. B ITHUUIICK
M. MeapHUKOBa pa3padoTaHa ClielalbHast [IporpaMMa ITOCTPOESHUS TeOe3UIECKON CETH.

[IpoGiema obectieueHUAST TOYHOCTHA COOPKU CTEPKHEBBIX METAILIOKOHCTPYKITUN aKTy-
allbHa M 11 KapKacoB rpagupeH. K ee pernreHnto MoXeT OBITh IPUMEHEH METOJ CTaTH-
CTHYECKOTO MOJIEIMPOBAHMNSL COOPKU CTEPXKHEBON CHUCTEMBI U3 2JIEMEHTOB C JIOITyCKAMU
Ha JUIMHY W KPUBU3HBI OCU CTEPXKHS, a TAKXKE C JOIYCKAMU HAa TEOMETPUI0 MOHTAXHBIX
CTBIKOB W Y3JIOB CBSI3€M C BHEIIHEW CPeJIod Mo OTHOIIEHWI0 K KOHCTpyKImu. st aHa-
JIN3a TOYHOCTU COOPKHU II0 KOOPAWHATAM Y3JIOB U IO KOHTPOIUPYEMBIM YCUIUAM B 3IIe-
MEHTaxX HeoOXoarMa pa3padoTKa alTOPUTMOB KOHEYHOIIEMEHTHOTO aHalln3a Ha OCHOBE
MeTo/la TiepeMelieHrit. OCHOBHAg CUCTeMa 3TOTO METOJAa CTPOUTCI MO HOMUHAIBHBIM
pasMepaM, a OTKJIOHEHWS OT HOMWHAJIOB MOJCIVPYETCS HArpy3KaMW TUIlA JTMHEHHBIX 1
YIIIOBBIX JIACIOKAITAA cTepxXHeid. K JOMOTHUTEIbHBIM HATpy3KaM CBOIITCI W Havallb-
HbIE KPUBU3HEL OCW 3iieMeHTOB. K TakiM Xe Harpy3kKaM B IIPHHIIUIIE MOXET OBITh CBE-
JleHa ¥ MOTPEITHOCTb B OIEHKE XECTKOCTEH TTOIepEeYHbIX CeUeHW cTepxHeil. B maTtema-
TUYECKOU MOJIEIM BCETJA HKCIIONB3YeTCS TPUAHTYJIMPOBAHHAS HOMHWHATIBHASI MaTpHUIA
XKECTKOCTH, a BCEe ciydailHble (DaKTOphl Pa3bITPBHIBAIOTCS B IIPABBIX YaCTIX JIMHEHHON
CUCTEMBI ypaBHeHUI paBHOBecud. Meron MonTte-Kapino obecriedrBaeT ¢ ITOMOIIBIO
CTIEITUANIBHBIX MPOTrPaMM-JaTIUKOB CIIYIalHBIX Yrce)l (DOPMUPOBAHUE JCCATKOB U COTEH
IIPaBBIX YacTEH.

[loxyyenusle pakTOPEL TIepeMEITeHAI IO Mepe WX BBIUYACICHUS MOABEPTralOTCs CTa-
TUCTAYECKON 00padoTKe, a IoCcie 3aBEPIICHUsI €€ ITAIlOB BBIIAIOTCS 3HAYCHUSI MaTeMa-
TUIECKUX OXUJIAHUU U JACTIEPCUN YCUINA B 2JIEMEHTAX KOHCTPYKIIMK KapKaca.

155



Baammuast ITOABIDKHOCTD MOJIOC B y3Iax KapKaca MOJSIUPYETCS ¢ TMTOMOIIBIO TOIION-
HUTETbHBIX VIIPYTUX CBA3CH, MMEIONTNX Pa3HyIo XEeCTKOCTh B HAIpaBICHUN HOPMATH 1
KacaTelIbHOM TUIOCKOCTH K CPEeIUHHOU ITOBEPXHOCTH OOOIOUKH.

TeoMeTpudIecKass HETUHEHHOCTh KapKaca W IMWIOHA, a TaKKe KOJell JKeCTKOCTH YIu-
TEIBACTCS B IIpoTpaMMax pacdeTa Ha DBM TOCTpoeHWEM TeOMETPUIESCKON MaTpHIlhl
JKECTKOCT WM TIPUOTKEHHO Ha OCHOBE MeTofa TOMOTHUTEIBHBIX MTapaMeTpOB JKECT-
KocTH [4]. BDTOT METO TTO3RONISICT UCTIONB30BATh IS TeOMETPUUSCKY HEIMHEHHOTO aHa-
JIN3a CTEPKHEBBIX KOHCTPYKIIWI OOBIMHEIC JTUHEHHBIC IPOrpaMMEl pacueTa CTepsKHEBBIX
CHCTEM METOMOM MepeMellieHrM. TToTeps HATSOKEHUS HEKOTOPBIX TOJIOC 1 BBIKITIOUCHIC
CBSI3e TI0 HIDKHEMY KOJBITY MOACIUPYETCS WTEPaIlMOHHO Ha OCHOBE MeTOfa JTOITOIHU-
TETBHON HArpy3KW, ¢ MPUMEHEHWEM CIIOCOOOB YCKOPEHWS CXOIUMOCTH. IIpu »ToM B
y3J1aX YCTAHOBKM OFHOCTOPOHHUX CBsI3el BBOMATCS (DUKTUBHBIC VIIPYTHE CBA3M W IIPU
HEOOXOMMOCTH JTMO0 KOMIICHCUPYIOTCS TOTOMHUTEILHEIMIA HATpy3KaMU WX pPeakIIni
(ecmt B y3le pealdbHasd CBI3b OTCYTCTBYET), TUOO TTOAOUpACTCS TaKas IOTOTHUTEIhHAT
Harpyska, KoTopast 10 TIepeMellleHUsIM 00eCIIeUnBaeT 3aMbIKaHWe CUCTEMBI TIPY HATTIIA
cBs131. Bo Bcex TepedrCIIeHHBIX TOAX0MaxX MOCTUTAIOTCS MUHWMATbHBIC 3aTpaThl MaIlliH-
HOTO BpeMeHM Ha CaMBIif TPYIOSMKUIL TIPOITecC — TPUAHTYISITAI0 MATPUITHI KECTKOCTH.
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TJIABA 4

OTKPBITBIE KPAHOBBIE BCTAKAJbI

4.1. OBIIUE NOJOXEHNA

OTKpPBITEIE KPAHOBEIE ACTaKalbl IMAPOKO HKCIIOAB3YIOTCS HA MHOTHX ITPEIIIPUATHAIX
Pa3MAYHBIX OTpacieil HapoIHOTO X03gdicTBa. OHU IpelHa3HAYEHBI IS OOCTYKABAHUSI
OIIPENIEIEHHBIX TEXHOJIOTMYECKUX MIPOIECCOB, CBI3AHHBIX C IIepeMEIeHrEM Ipy30B. OT-
KPBITEIE KPAaHOBEIE CTaKaJbl OTHOCITCS K KATETOPUU CIIEIIMATBHBIX COOPYXEHUUA ITPO-
MBIIUICHHOTO HAa3HAYCHWSI, OCHOBHBIMUA CTPOUTEIBHBIMA 3JIEMEHTAMU KOTOPBIX SBISIOT-
Cs TIPOJIOIIBHBIEC PSABI KOJIOHH W MOJKPAHOBBIE KOHCTPYKITNW, HECYIIIAE MOCTOBBIC KPAHBL.

B 3aBucumocTH OT TpeOOBaHWIT HPKCIUIyaTallMA SCTAKajbl MOTYT IIPOSKTUPOBATHCS
OJTHO- WJIA MHOTOITPOJIETHBIMU.

DcTakajbl  XapaKTepU3YIOTCS TPY30IIOABEMHOCTBIO KPAaHOB, BBICOTOU, BEIWYMHOU
poJIeTa W 1IaroM KOJIOHH. B 3cTakajax MpUMEHSIIOTCS SIIEKTPUIECKAE MOCTOBEIE KPaHBI
pPa3HBIX THUIIOB: OOIEro Ha3HAYEHWsI, CHelWalbHble TpeidepHble W MarHUTHO-
rpeiipepHble. I'py30MOABEMHOCTD KCIIOIB3YEMBIX KPAaHOB OOBIMHO KOJICOJICTCS OT 5 10
50 T, B OTHEIBHBIX CIy4yasx oHa MOXeT gocturath 100 T. Pexum paOOTBI KpaHOB, B CO-
oteeTcTBUM ¢ Kiaccudukarmeit [OCT 25546-82*, B ocHoBHoM SK-6K (cpennuit). Bos-
MOXHBI clTydyad TIpUMeHeHUs KpaHoB ¢ pexumoMm SK. BricoTa scTakambl (OTMETKa ro-
JIOBKM TOJIKPAHOBOTO PeJIbCa) YCTAHABIMBAETCS B 3aBUCUMOCTH OT HA3HAYCHMS ICTaKa-
JTbI ¥ TIPAKTHUYECKA M3MeHseTcs oT 6 70 20 M; B KOHKPETHBIX CIy4yasix BBICOTA SCTaKaJIbl
MOKET IIPEBBINATh YKa3aHHBINA Tpejien (prc.4.1). HymeBoilt OTMETKOM yCIOBHO CUMTACT-
cd YpOBEHb CIUIAHUPOBAHHON
3¢MJIA B MPOJIETE ACTaKabl JTAOO npojsem Kpana npojem Kpana
OTMETKA TOJIOBKU peJbca XKEJIe3-
HomopoxHoro  Iryru.  [Iposer = BT =
JICTaKaJbl PpPaBeH PACCTOSHUIO
MEXJIYy pa3OMBOYHBIMUA OCIMMU,
KOTOPOE OIPEAEISIETCS IIPOIETOM
KpaHa U IIPUBI3KON OCEHM K Kpa- >
HOBBIM TIyTIM. B ominume ot K
MPOMBINUIEHHBIX 3[JaHUUA Mpolle- Tl & & I
TBI 3CTaKajJ MOTYT HE COOTBETCT-
BOBaTh YHUMDUIIMPOBAHHBIM pa3-
mepaM. [IposeTsl TIprUMeHsIEMBIX Q Q Q
MOCTOBBIX KPaHOB, KaK IIPaBUJIO,
paclionaraiotcss B IIpefieaX oOT Puc.4.1. OCHOBHEIE pasMephl 5CTaKabl
16,5 mo 34,5 M. Illar xomoHH
MOXeT HpUHUMAThCI 12, 18 u 24 M B 3aBUCUMOCTH OT PE3YJIbTATOB TEXHWUKO-3KOHOMM-
yeckoro pacueta. Hanbosee pacipocTpaHeHHBIN IIar KOJIOHH 12 M.

KoHCeTpyKITUM OTKPBITBIX KPAHOBBIX ACTaKall SKCIUIYaTUPYIOTCS B CYIIECTBEHHO Xy/[I-
IIVX YCIOBUSX, YeM KOHCTPYKITUH IIPOU3BOJICTBEHHBIX 3/[AHUMN, TaK KaK OHU MOCTOSHHO
TMOJIBEPTalOTCS HEMOCPEACTBEHHBIM aTMOC(EPHBIM BO3ICHCTBHAAIM; KpaHOBasg Harpyska
JUIST HUX SIBJISIETCS OCHOBHOM (IIPM OTHOCUTEIBHOM MaJOM Macce CTPOUTEIBHBIX KOHCT-
DYKITHI) U BCJIEJACTBUE DTOTO YBEeJIUIUBaeTCS 3G GHEKT ee MHOTOKPATHOTO ITOBTOPHOTO
JIECTBUSA; OTACIBHO CTOMIINE OIOPBI 3CTaKall ropasro ooinee medopMaTUBHBEL YeM KO-
JIOHHBI 3JIaHUN, Pa3Bs3aHHble KOHCTPYKIIWSIMUA IIaTpa, W MOATOMY JOKalbHagd KpaHOBas
Harpy3ka B MEHBIIIEU CTEIICHU IIepEPaCIIPEICIICTCS MEXIY COCETHAMMN HECYITAMMN KOHCT-
PYKIIUAMU; TUTOIIAJKA U CKIIAJAMPOBAHUS 4acTO IIEPETPYKAIOTCS, YTO BBI3BIBAET Jledop-
MAalliW TPYHTOB OCHOBAaHWW, COOTBETCTBYIOIIME KPEHBI (PYHIAMEHTOB W, KakK CJIEJCTBUE,

avicoma Icmaxadvl
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W3MEHEHUE MMUPUHBI ITOAKPAHOBOTO ITYTH U MOBBINICHHBIN M3HOC KOHCTpyKITHii. C yde-
TOM TIEPEYMCICHHBIX OCOOCHHOCTEH HamboJiee ODINMEe PEKOMEHJAIMK II0 CXeMaM, KOH-
CTPYKTHUBHBIM PEIICHUSM U PACUETy CTAIBHBIX, KEJIe300eTOHHBIX W CMEITAHHBIX KOHCT-
DPYKITHIT 3TOTO Kiacca MPUBOJSATCS B ciipaBoyHOM mocooun Kk CHull «IIpoexTtupoBanue
OTKPBITBIX KPAHOBBIX 3CTaKal» [4].

Hapsiny ¢ ImupoKo MpuMeHsIEMBIMH OOBIYHBIMU CTAKAJIAMU, B TTOCIEIHUE JeCATHIIC-
THS HAIUTK TIPUMEHEHWE HAIBOJIHBIC KPAHOBBIC ICTAKAJBI. DTH SCTaKalbl IIpe/lHA3HAYC-
HBI B OCHOBHOM /IJISI BBITPY3KM MOCTOBBIMM KpaHaMW IPEeBECHHBI, IMOCTYAIOIIEH BOJI-
HBIM IIyTEeM Ha MPEIIIPUSITUS TE/UTI0IIO3HO-OyMaXHONH U JiepeBooOpabaThIBAIOIIEH Tpo-
MBIIICHHOCTH, 1 €¢ JIaJbHeIIet 00paboTKH.

HanBogHas kpaHoOBasi AcTakanga COCTOUT W3 HAMBOIHONM YacTH W IIPUMBIKAOIICH K Heit
OeperoBoit YacTh, TIPEICTABIISIONICH co00i OOBIYHYI0 OTKPBITYIO KPAaHOBYIO 3cTakamy. Kak
MIPABWIO, HAMBOMHAS W OeperoBast YacTH ICTAKAIBI PA3JICISIOTCS TEMIIepaTypHBIM ITBOM.
HanBogHas scrakasia, B COOTBETCTBUM € TEXHOJIOTMYECKUM IIPOTIECCOM, JUIS KOTOPOTO OHAa
MpeHa3HauYeHa, MOXET He MMeTh OeperoBoif yacTu. HauwmHas ¢ 1965 roma HaaBOMHBIE 3C-
Takajbl MPOEKTUPYIOTCS KOHCOMBHBIMU, UTO ITO3BOJSIET MCKIIOYUTH OIIOPHI B PyCe PEKH
[1, 2]. HagBomHasgd 4acTh COCTOMT B STOM CIydae W3 OJHOIO WIM JBYX IIMAroB ITPOJOIBHBIX
PSIZIOB KOJIOHH W TTOAKPAHOBBIX KOHCTPYKITWH, UMEIONUX HAJIBOIHYIO KOHCOIb (puc.4.2).

JmiHa KOHCOIMM B

\vawi — - COOTBETCTBUM C YC-

[ _ JIOBUAMU 3KCILUTyaTa-

L7 U MOXET OBITh

npuagaTa 12+30 M.

1 IMar xomonm Haju-

BOJHOUM 4YacTW 3aBU-

bepeeosas uacmo HadeooHasa wacme CUT OT IUIMHBI KOH-

Puc.4.2. [lpuHIUTHATbHAS CXeMa HaIBOTHOW KPaHOBOW 2CTaKaIbI COJIbHOTO  yHacTKa.
1 - 6eperoBad oII0pa; 2 — OIIOPa Y ype3a BOILL Ilpumenerne  KOH-

COITBHBIX HAaIBOTHBIX
9CTaKa CHIDKACT CTOMMOCTE W COKpaIaeT CPOKM CTPOUTEIBCTBA, VIYIINAeT YCIOBUS CYIO-
XOJICTBA 1 BEITPY3KU JIPEBECHUHEI ITO CPABHEHUIO ¢ SCTaKaJaMU, MMEIOIUMHU OITOPHI B pycCITe
DPEKH.

4.2. CXEMBI DCTAKAT

OTKpBITHIE KPAHOBBIE 3CTAKAJIBI MOTYT IIPOEKTHUPOBATHCS ITO JIBYyM cxemam. llepnas
cxeMma TPaJUITMOHHAS W IIPE/ICTaBISIeT COOOM PSIBI KOJIOHH, CBSI3AHHBIE MEXITY COOOit
MMOJIKPAHOBBIMU KOHCTPYKITUSIMUA W BEPTUKAIBHBIMU CBA3SIMU, OOECIICUUBAIOIUMU YC-
TOWYUBOCTh B IMPOJOJBHOM HAIIPABICHUN W BOCIIPUHUMAIOIIUMUA CHJIBI ITPOJIOIBHOTO
TOPMOXEHHUsST KpaHoB. Ilepesaya TOPMO3HBIX YCWIHWHM € ITOAKPAHOBBIX OATOK Ha CBA3H
KOHCTPYKTHBHO OCYIIECTBISIETCS TaK XK€, KaK B aHAJOTMYHBIX y3/IaX ITPOMBINIICHHBIX
3MaHuil. B 1orepeyHoOM HaIlpaBIeHUM KOJIOHHBI CBOOOIHO CTOSIIME, XECTKO 3ajIeIaH-
HBle B (PyHIaMEHTBI. Bo BTOpOIt cxeme B IIOIEPEUYHOM HAIIPABJICHUU UMEIOTCS PUTCIIH
(pacTiopKu), COCIUHSIIONINE HAJIKPAHOBBIC YACTHU («INMEHKM») MPOTHUBOIOIOXHBIX PSIOB
KOJIOHH M PACITOJIOXEHHBIC BBIIIC TabaprUTa MOCTOBOTO KpaHa. Bropas cxema mpuMmeHsi-
eTcs B TeX CJIydasx, Korma TpedyeMas XeCTKOCTh ICTaKaJbl B TIOIEPEYHOM HAITpaBICHUH
HE MOXET OBITh 0becrieueHa TOJIBKO OTACIBHO CTOSIIIAME KOJIOHHAMU. J[JIMHA 3cTakajibl
OIIPEICIISCTCST TEXHOMOTUIECKUM 3aJlaHUeM; pas3fiefIeHUe SCTakalbl Ha TeMIlepaTypHbIS
omoku ompenensterca TpedopanuamMu CHull. JlommyckaeTcs IIpOeKTAPOBAHHME 3CTaKall C
TeMIlepaTypHbIMUA OJI0KaMK OOJBIICH UIMHBL [IPU YIeTe Pe3y/IbTATOB pacdeTa Ha TeMIIe-
paTypHbBIE BO3JICHCTBUS.
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BeprukanbHble CBS3W YCTaHABIMBAIOTCS, KaK MPABWIO, B CEPEIUHE TeMIIEPATypPHOTO
Ooka. CBI3M MOTYT OBITh KPECTOBBIMU, TOPTAIBHBIMA WA W3 OJHOTO pacKoca.

KomouHBl 3CTakajy MPOEKTUPYIOTCS PEIETYATBIMA WU  CIUIOTITHOCTEHYATBIMU.
OOBIYHO TPUMEHSIOTCS peIleTYaTble KOJIOHHBI TaOapUTHBIE IS TPAaHCIIOPTUPOBKHU, C
BePTUKATBHBEIMIA BeTBIMU (Tull /). PekoMmeHmayemMoe OTHOINECHUE IMUPUHBI CBOOOIHO
cTOsIIIeH (KOHCOJIBHOM) KOJIOHHBI K €€ BBICOTe Kojebsercs B mpefenax 1/4-1/5. B ciy-
Yae, KOTZia BBICOTA 3CTaKaJbl IIPEBBIMIACT 15 M, PKOHOMHYECKH II€JIeCO00Opa3Ho obecre-
YUBaTh TPeOyeMyio eOpMaTUBHOCTh 3CTAKaIbl B ITONEPEYHOM HAIIPABICHUW 3a CUYET
MMPUMEHCHUS KOJIOHH ¢ HAKJIOHHBIMU BeTBAMHU (puc.4.3): TUM 2 - ¢ BEPTUKAIBHON U
HAKJIOHHOU BETBAMHU, THII 3 - ¢
IBYMS HaKJIOHHBIMU BCTBSIMH, B Tun 1
ToM uYnciae - A-obpasHas. llo-
CKOJIBKY TIIMPHWHA TAKWX KOJIOHH B
OCHOBaHWM  MOXET  IIPEBBIIAThH
TPAHCTIOPTHBIN rabapuT, MPU IIPO-
€KTUPOBAHWUM CJIEAYET IIPEyCMOT-
PeTh BO3MOXHOCTD PACWICHEHUS €€
Ha oOTmeJabHble dYacTw. Ha A-
oOpa3Hble KOJOHHBEI W KOJIOHHBI
THUIIA 2 PEKOMEHNYETCSI YCTaHABIIH-
BaTh TOJBKO OJHY <«HUTKY» IIOJ-
KPaHOBBIX OallOK, B CBA3M C YeM
MPUMEHEHWE TaKWX KOJIOHH Orpa-
HUYHUBAETCS HApPYXHBIMHU psyaMi. CIUIONTHOCTeHYATEE KOJOHHBI MOTYT ITPUMEHATHCS
JUIST HEBBICOKWX OJHOIIPOJIETHBIX ICTAKaJ[ ¢ KpaHAMU TPy30IOIBEMHOCTBIO 10 10 T, mipr
3TOM II€JIECOO0PA3HO KCITOIB30BaHUE ITPOKATHBIX Mpodwmiei. Oco0oro BHUMAHUY Tpe-
OyeT obeclleYeHWE YCTOMYMBOCTH CTEPXHS KOJOHHBI B HAIIPABICHWW BIOJIb ICTAKaIIbL.
[Ipuanmast perteHre 00 YCTAHOBKE PACIIOPOK, HEOOXOAMMO YOEIUTHC, YTO TEXHOJIOTH-
YEeCKWU TIPOoIlecC MCKITIOYAET BO3MOXHOCTh WX ITOBPEXICHUSA IMPU IKCIuryaTanun. Kak
MIPaBWIO, IIPUMEHEHNE PACTIOPOK M3-3a UX YSI3BUMOCTH HE PEKOMEHIYETCS.

IloskpaHoOBBIE KOHCTPYKIIMK BKIIOYAIOT B CeOd IIOJMKPAHOBBIE OalKy, TOPU3OHTAIb-
HBIE TOPMO3HBIE OAlIKW, BEPTUKAIBHBIE BCIIOMOraTelbHbIE (PEepMBbl, TOPU3OHTAIBHBIE W
BepTUKAJIbHBIE CBSA3U (puc.4.4). st KpaHOBBIX 3c-
TakaJl IPUMEHSIOTCS KaK pa3pe3Hble, TaK W Hepas-
pe3Hble MOAKpaHOBBIe Oanku. Hepaspesnsle mon- 2 5 1
KPaHOBBIE DAIKHU ITOBBIIIAIOT HAIEXHOCTh IKCILTYa- |

Tun 3

Puc.4.3. Tumel KoJgoHH

TaITMKA BCTaKanbl U 00ECTICYMBAIOT CHIKEHUE pac- 4 o
xona ctanu Ha 10 - 15%. Ilerecoobpa3HOCTh IIpUMe- 3

HEHUST 9THUX OATOK JODKHA OICHUBATHCS B KaXKJIOM \l

KOHKPETHOM CJIy4Yae € YYeTOM pexXnma padoThl Lo .

KpaHOB, IIara KOJIOHH, IIOAATIIMBOCTH OCHOBAaHWMAI. Puc.4.4. CxeMa IIOIKpaHOBOIL

ClreiyeT y4ecTh, UYTO Hepaspe3Hble ITOIKpaHOBEIC KOHCTPYKIINH
Galk¥ HECKOJILKO YBEIMIMBAIOT TPYJOEMKOCTh | - MomKkpaHOBas Oanka, 2 - TOPMOS-
MOHTaXa M3-3a HCOOXOIMMOCTH YCTPOMCTBA paBHO- — Hasd Oaika; 3 -  BCIOMOTATe/IbHASL

[IPOYHBIX CTHIKOB GATOK W YCIOKESIOT BOITONHeHWe  PEPMA; 4 — TOPUSOHTATHITLIE CBASH 110
PEMOHTHEIX paboT IO 3aMEHE OTHCTBUBIX IpoIeTop | LKHIEMY IOACY; S - BEpTHKAIb-
Has CBA3b; 6 — OTpaxkIeHue
Oallk, UMEIIMX Je(hEKThL.
IlogkpaHoBEIe Oallkii OOBIYHO IPOCKTHUPYIOTCS

CIUTOTITHOCTEHYATHIMU TTPOKATHOTO WJIM CBApHOTO JIByTaBpOBOTO cedeHus. C IIeIhi0 CHU-
KEHUS pacxojia MeTayula IIpy TIpojieTax oanku 24 M 1 Gojiee BO3MOXHO IIPUMEHEHHUE pe-
IIETYATHIX TTOJKPAHOBBIX Oanok. IIpr HAIMYMKM KPaHOB IPY30IIOMBEMHOCTRIO 0 20 T Jrer-
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KOTO ¥ cpejiHero pexumMoB paboTel (SK u HImKe) M 111are KOJOHH JI0 12 M BKIIIOUHUTEIBHO
BO3MOXKHO TIPUMEHEHKE TTOJIKPAHOBBIX OAIOK CBAPHOIO JIBYTABPOBOTO CEUCHUS C PA3BUTHIM
BEPXHUM IIOSICOM, BOCIIPHHUMAIOIINM TOPMO3HEIE yewind [3]. 1logkpaHoBble Oanku ycra-
HABIMBAIOTCS TI0 OCSIM BETBEH KOJIOHH JIMOO CO CIBIDKKOM K cepeIMHE KOJOHHBI ¢ T1EIIBIO
YMEHBITICHUS BETWYMHBI TOPU3OHTAIBHOIO CMEIEHUS B IIOIEPEYHOM HAIIPABICHUUA OT
BEPTUKAIBHOM HArPY3KHU.

s obecriedeHUST YCTOMYMBOCTH BEPXHUX ITOSICOB TIOJIKPAHOBBIX OATOK U BOCIIPU-
STUS TIOIIEPEYHOTO TOPMOXKEHHMS MOCTOBBIX KPAaHOB IIPEJIHA3HAYAIOTCS TOPU3OHTAIBHBIC
OaJIKM, SBIISIIOIIMECS IEMEHTOM TOPMO3HOUW KOHCTPYKIMKU. TOpMO3HBIC OAlKU IIPUA TSI-
KeJIoM pexuMe paboTsl kpaHoB (6K-8K) mpoekTtupyooTcs, Kak MpaBWiIo, CIUIOITHOCTEH-
YaTbIMU; B IPYTHX CIyIasiXx BO3MOXHO IIPUMEHEHME pelreTyaTsx 6amok. OMHUM U3 T0sI-
COB TOPMO3HBIX OAIOK KPAMHUX PSJIOB SIBISICTCSI BEPXHUH IIOSIC TOJIKPAHOBOM OaIKH;
JUIST TOPMO3HBIX OAIOK CPEJIHUX PSJIOB TIOSICAMU SIBJISTIOTCST BEPXHUE T10sICA TTOJIKPAHOBBIX
OaIOK CMEXHBIX TIposieToB. s ymobGcTBa M 6€30IMACHOCTH IIPOXO/A IO TOPMO3HBIM
KOHCTPYKITUSIM TIPH PEIIETIATHIX TOPMO3HBIX OaKax yCTPAUBAIOTCS CIICITUATBHBIE XOI0-

BBIC JIOPOXKH, TPHU CIUIOITHOCTEHYATHIX
a) T T T T T TOPMO3HBIX OalKax K TJIAJKOMY JIHCTY
IpUBaprBaeTCs JOpoXKa U3 pudIeHoH
ctanu 1mupuHO 400 -800 MM. B obomx
ciyvasix, 10 TIpaBWIaM TEXHUKKA ©e30-
MACHOCTH, BIIOJIb JIOPOXKEK C JIBYX CTOPOH
ycTaHaBIUBAOTCH  Iepwia.  OmOpHBIC
peakii TOPMO3HBIX OAJOK IIepe/aloTCs
Ha KOJIOHHBI W TPeOYyIOT COOTBETCTBYIO-
IEeTO PEeIICHUS Y3JIa KPeTUICHUS.

CiieryeT OTMETHUTh, YTO B IIPAKTHKE
CTPOUTEJIHCTBA BO3MOXHBI CIIyYad IIPU-
MCHEHUS KPaHOBBIX 3CTaKkaj ¢ MeTaUIu-
=_ YEeCKUMH ITOJKPAHOBBIMU KOHCTPYKITHSI-
— MU, OIMPAIOIIUMUCS Ha XKeIe300eTOH-
30000 HBle KOJOHHBIL.

HayBosiast 9acTh KpaHOBBIX 3CTakaj,
SIBJISTIOINASICS.  CAMOCTOSITETBHBIM ~ COOPY-
KEHUEM, OTJIWYaeTCs pasHooOpazueM
CXeM, KOTOpBIE II0 CBOWM pPEINECHUSIM U
mapaMeTpaM  AHAJOTHYHBI ~ MOCTOBBIM
18000 KOHCTPYKIIUSIM. B Hacrosinee Bpems
2) payIMIa0T JIBa THUIIA CXEM HaJBOJHON
YyacTW - KOHCOJBHBIM M KOHCOJBHO-
T N~ % N AT mofiBecHoM (puc.4.5, 4.6, 4.7).

IIpu paspadborke cXeMbl HAJIBOTHOI
YacTW 93CTaKaJbl B COOTBETCTBUM C 3a-
1 I‘" JMAHHOW JUIMHON KOHCOIU B IIEPBYIO OUYe-
penb JTOKHO OBITh OIpeieSIeHO Hanbo-

24000 Jlee palfMoHATBHOE IS JTAaHHOTO KOH-

G KPETHOTO cCJIydass pacCTOSHUE MEXITy

Puc.4.5. CxeMBbl HAJIBOTHON YaCTU KPaHOBOU OITOPOIT Y ype3a BOJLI U OeperoBOif OIIo-
ScTaKalbl poil. B cxemax mepBoro Tuia, M300pa-

a, 0 - CIIeTYaToC IIPOJICTHOC CTPOCHHUE, 6 -— .
i b b b > KEeHHBIX Ha puc.4.5(a,6), OCHOBHOI He-
CILUTOIITHOCTCHYATOC IIPOJICTHOE CTPOCHUCE, "

KOHCTPYKIIHE MIPOJIETHOTO

¢ — peureTyaToe MmpoJIeTHOEC CTPOCHUE C paMHOI;’I cymen
OTIOPOH ¥ ypesa BOIBI CTPOCHMS SIBIAIOTCS peIeTIaThie CTaTH-

b
F=p

9 T j | | ] i

8) SEEEEaER=s=====E]
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YECKUA OIpEeAeIMMbIC OTHOCHUTEIIBHO OIOp (epMBI C KECTKMM BEPXHHUM IIOSCOM, pado-
TAIOIUM Ha MECTHBIM M3THMO OT MHOABWDKHOUM BEPTUKAIBHOU HArpy3kKM, a B CXeME Ha
puc.4.56 - CIUIOIIHOCTCHYATAS CBapHas Oajaka rabapuTHON BBICOTBL. CXEeMBI 3CTaKa/l II0
puc.4.56 Hanbosee OIpaBIaHbL JJIS PAOHOB CEBEPHOU KIIMMATHYECKONR 30HBI ¢ HU3KH-
MK OTpHUIIATCIbHBIMKU TeMIleparypaMu. beperoBast oliopa, YCTpOCHHAas IIO CXEMeE
puc.4.5a, 1 oropa y ypesa BOIBI II0 CXeMe prc.4.50 U 6 — HEIIOJBICKHBIC, B BHAJIC PaBHO-
OeIpeHHOTO TPEYIrOJbHMKA C BEPIIMHOU Ha (pyHIaMeHTe, KyJla IepelaloTcs TOpHU30H-
TalbHbIe YCWINA. CyIIECTBCHHBIM IIPECUMYIIECTBOM CXEM C HEMNOJBICKHOU OIIoOpoit y
ype3a BOJBL SBILETCS HaAIMYWE HAXOOJBIIEH BBICOTHI IIPOJCTHOIO CTPOCHHUS B MECTE
MaKCHUMAaJIbHOTO M3TUOAIIIETO MOMEHTA M BO3MOXHOCTH COKpAIlCHWS JUIMHBL KOH-
COJIBHOTO y4dacTKa. OIHAKO MpHA 3TOM HEOOXOMMMO YYMTHIBATH M YCIOXHEHHEC KOHCT-
pyKIu (pyHIaMEHTa, BO3BOJIMMOrO, KaK MIPaBHAIO, B CIIOXHBIX I€OJOTUICCKUX YCIOBUSIX.
K obmieMy HeloCcTaTKy CXeM CIeyeT OTHECTH HEKOTOPYIO IMOAATIMBOCTE KOHCTPYKIIMHK B
POJOJIBHOM HAaIIpaBJICHAM MPHA HAXOXJICHWM KpaHa Ha KOHcouX. CxemMa 3CTaKaibl 1o
puc.4.5¢2 obllalacT IIPeUMYIIECTBOM MO CPaBHCHUIO CO cxemMamu 4.5¢,0,6, Tak Kak Oja-
rogaps TpPeyroJibHOU (opMe OEperoBoit OIOPHEI ¢ BEPIIMHON Ha YPOBHE IIPOJETHOrO
CTPOECHUS 3CTaKaJla OKA3bIBACTCS IIPAKTUUCCKHA HEIIOIBIDKHOM B IIPOJOJIBHOM HaIIpaBiie-
HUK. YKa3aHHagd cXeMa NpUMEHMMAa B PAaBHOM CTENEHU IIPH PEIIeTYATHIX U CILIOIIHO-
CTCHYATBIX MOAKPAHOBBIX KOHCTPYKIMSX. B pacCMOTpeHHBIX cxeMmax TpeOyemast Iolle-
peYHas XECTKOCTh HAJIBOJTHOMI YacTH 3CTaKaJbl MOXET OBITh 0OecIlcucHa, KaK U B OObIU-
HBIX ACTakajax, JMOO COOTBETCTBYIOIIEH XECTKOCTBIO KOHCOJIBHON KOJOHHBI, JIMOO C
MOMOIIBIO MOIEpeYHBIX paM. [Ipr 5TOM IommepedyHble paMbl PEKOMCHJIYETCS YCTpauBaTh
B MECTE OIIOPhI, PACIIONIOKCHHOU Y ype3a BOIbI.

[IpyHIIMIUATEHO APYTAM peElICHAEM HAJIBOTHON YacTHA 3CTaKaAbl SBISIETCS CXeMa,
n300pakeHHasa Ha puc.4.6, Ie IpoJleTHOe CTPOCHUE BEITOIHICTCS B BUJE TraGapUTHOM
CIUTOLIHOCTEHYATON JIBYXIIPOJIECTHOU OalKh ¢ KOHCOJIBIO, IIOIJIEPXUBACMOM KECTKOM
IIOJIBECKOM, U OTTSDKKOM, Ilepearolei
yCWINEC Ha aHKEpHYIO oIopy. MecTo / \
KpCIUICHUS IOABECKHA K ITOIKPAHOBBIM — A
OakaM OOBIMHO NPUHMMAETCS Ha pac-
cTOIHNU 3-5 M OT KOHITA KOHCOIU IO
TOYKKA [EPECCUCHUSI TIeOMETPUUECCKUX
ocell OaIKM U MHOJIBeCKU. YTOJI HaKJIoHa —
IMIOJABECKM MOJDKEH Ha3zHavyaThCsI B WH- — — —
Teppajie or 30° g0 40°. Mecro npukpe- 30000
IUICHUS OTTSDKKM K IIOJIKPAHOBBIM Oa-
KaM Ha3HayaeTcsd BOJIW3M aHKCPHOI Puc.4.6. CIDIOIIHOCTEHYATOE IIPOJIETHOE CTPOEHHE
OITOPEL. HpI/I 5TOM VIO HAaKJIOHA OT- KOHCOJIBHO-IIOABCCHOTO THUIIA
TSDKKKA MOXET HE COBIAJaTh C YIIIOM
HaKJIOHA IIOJIBECKH, HO IOJDKEH Haxo-
IIUTBCS B TOM ke mHTepBaie (30°-40°).
st obecrieyeHUST HAJIEXKHOCTHA 9DKC- )
IUTyaTallid  ICTAKalbl HEOOXOIMMO B =rittrs—
MaKCHUMAJIbHOI CTEIICHHM OOCCIICUUTh
OPSIMOIIMHEMHOCTD IIOJIBECOK M OTTA- -
Xek. Hapsgmy ¢ MOHTa&XHBIMH MEpO-
OpUSTUSIMH, CHICAYeT IIpeaycMaTpUBaTh
YCTAHOBKY  JOITOJHUTCIBHBIX  CTOCK,
YMEHBIIAIOIINUX IIPOrUO IMOABECOK U OT-

TSKEK B BEPTUKATBHOU ILTOCKOCTH. He- Puc.4.7. KoHCoNbHO-TIOfBECHAs (Ha TepeIHeM
[IOIBIDKHOCTD B IIPONOILHOM HAIIpaBIe- IDTaHe) M KOHCONBHAS 3CTAKAIEI

—
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HUK ([IPY HATAYAKA TEMIIEPATyPHOTO 1B MEXJIY HAJBOJHON M OEpEeTroBOM YacTIMM 3CTa-
Kajbpl WIM TIPU OTCYTCTBUM OEpEeTrOBOI 4YacTH) 0OecIieYrBaeTCs YCTAHOBKOW BEPTUKAIb-
HBIX CBA3CH MEXJy JByMSI OcpEeTrOBBIMU ortopamu (purc.4.6). BepxHwue y3ibl IIpUKperLie-
HUS TIOJIBECOK JTOJIKHBI OBITh COETMHEHBI TOPU30HTAIBHON PACIIOPKOM JIJIT 0Opa3oBaHUS
paMbl B IIOMEpeYHOM HarmpaBiceHUH. llomBecHas cxema ITO3BOJISIET C HAMMCHBIITUMU 3a-
TpaTaM¥ MeTaJlIa IIPOSKTHUPOBATh ICTAKAJIBI ¢ OOJIBIITAM BBLIETOM KOHCOJIH.

JL1st TIOBBITIIEHUST HAJIEKHOCTH KOHCTPYKITUM 1 YIIYUIICHUS] YCIOBUH SKCIUTyaTaITi Kak
9CTaKaJbl, TAK 1 MOCTOBBIX KPAHOB PEKOMEHIYETCSI B 00SI3aTCIBHOM ITOPSIZIKE COSMMHEHME
KOHITIOB HaJIBOJIHBIX KOHCOJIEH CIeITMAIbHBIM TOPU30OHTAIBHBIM 2JIEMEHTOM, KaK MIPABUIIO,
peIeTyaToro mpoCcTPaHCTBEeHHOTO ceueHUs. Co3/aHHast TAKUM 00pa3oM B TUIaHE (B YpOBHE
MMOJIKPAHOBOTO peJibca) paMHasd KOHCTPYKITAS € YIIPYITUMM OIIOpaMU JIOJDKHA TIPEIIsITCT-
BOBAaTh CKPYYMBAHWIO KOHCOJICH IIPM OIHOCTOPOHHEM 3arpyXeHUU ITOJKPAHOBBIX OAIOK.
Pactiopkut ycTaHaBIMBAIOTCS 3a IIpe/icslaMM 3aJlaHHONM paboueit JUIMHBI KoHcosei. st
MHOTOIIPOJIETHBIX 3CTaKa/l YCTPOUCTBO ITOIEPEUHBIX PaM B HAIBOJHON 1 6EpeTOBOM JacTsix
9CTaKaJl M TOPU3OHTAIBHBIX PACIIOPOK HA KOHIIAX KOHCOJIEH BO3MOXHO 4epes3 IPOJIeT.

IIpu paspaboTke cxeMbl HAJIBOJIHOM YaCTHU SCTAKAIbI B COOTBETCTBUU C 3alaHHOM Be-
JIMIUHONM KOHCOJIBHOTO y4YacTKa B IIEPBYIO OYepellb JOJDKHO OBITh OIIPE/IeSIEHO palltio-
HaJIBHOE IS IAHHOTO KOHKPETHOTO CJIyYasl PACCTOSTHUE MEXIY OITOPO# y ypes3a BOJBI U
OeperoBoli Omopoit. DTO pacCTOSHHUE JUTS CXeM, MOKa3aHHBIX Ha puc.4.5, IpUMEpHO B
1,2-1,5 pa3a mOpeBbIIIACT JIMHY KOHCOJIBHOIO ydacTka. JlanbpHelInee yBeJIMYCHHUE pac-
CTOSTHUS TIPUBOJMUT K ITOBBIMICHHOU JehOPMATHBHOCTH B BEPTUKAIBHOM IUIOCKOCTH, a
YMEHBIIIEHUE — PE3KO YBEIWUMBACT pacTaruBaroiiee (OTphIBAIOIEE) YCWINEe B OeperoBoit
oIrope, 4YTO BJIEUET 3a COOOH CYINEeCTBEHHOE YCIOXHEHWEC KOHCTPYKITMHN (yHIaMeHTa U
AHKEPHOTO 3aKperuieHus: omopbl. JlIst cxeMbl 1Mo puc.4.6 paccTOSTHUE MEXITy OIOpoi y
ype3a BOJBl W AHKEPHOI OMOPOM 3aBUCHUT OT 3aJIAHHOM JUITMHBI HaJBOJIHON KOHCOJM,
BBICOTHI HAJIKPAHOBOM YACTHU OITOPHI y ype3a BOJBI M yIiIa HAKJIOHA IOJABEeCOK. OOBMHO
9TO PACCTOSHUE HECKOJIBKO MEHBINE JUTMHBI KOHCOJIH.

IIpuBeIeHHBIMU CXeMaMU IIPOJOIBHBIX HECYIIUX KOHCTPYKIIME HAIBOIHON YacTH
9CTaKaJIbl, €CTEeCTBCHHO, HE OrPAHWYMBAIOTCS BCE BO3MOXHBIC BAPUAHTHI TEXHHUYECKUX
pellleHnii, OJJHAKO BCEe HOBBIE CXEMBI B TOW WJIW WMHOM CTEIICHUW OYIYT JIUIIL Pa3IUIHBI-
MU KOMOWHAITUSIMH WX MOIUPUKAIIUCH PACCMOTPEHHBIX CXEM.

4.3. OCHOBHBIE KOHCTPYKTUBHBIE PEINTEHAS

B oTnmame OT OJHOSTAXHBIX IIPOMBINUICHHBIX 3aHUIM, SBISTIONIAXCS MTPOCTPAHCT-
BEHHBIMU CUCTEMaMU, ICTAKAABI, UMEIONe KOHCOIBHBIC KOMOHHBI, paboTalOT IIPaKTH-
YecKH II0 IDIOCKO# cXeMe. B CBA3M ¢ 9TUM TIpH MPOSKTUPOBAHWN METALTOKOHCTPYKITHI
acTakal GoONBINoe 3HAYCHNE WMeeT TIMATeIbHOCTh KOHCTPYKTURHOMN IIPOPabOTKI OCHOB-
HBIX Y3JI0B, O0eCTIeUMBAIOIINX HAACKHOCTh KCIUTYaTAIldd. BTO ITONOXEHUE OCOOCHHO
CYIIECTBCHHO TIPU TIPOECKTUPOBAHMI DCTaKal TSI KIMMATAISCKIX 30H ¢ HU3KUMU OTPH-
IaTeTFHBIMU TeMITepaTypaMu (CeBepHOe UCITOTHEHIUE).

3mech, KpoMe OOIMeU3BECTHRIX IIPUHIINIIOR TIPOSKTUPOBAHMS, JODKHO OBITh 00pa-
IMeHo 0cob0e BHUMAaHMe Ha CISAYIONTHNe OCHOBHEBIC TTOTOXEHM:

e  HEOOXOMMMOCTH MAKCUMAIBHOM KOHIICHTPAIINM METALIA B OTPAHMICHHOM KOIMIECT-

BE DIIEMEHTOB;

e CO3aHMe KOHCTPYKTUBHOM (HOpMBI, Hambojee YIOOHOW I TPaHCIIOPTUPOBKU U

MeHee IyBCTBUTEIBHOM K ITOBPEXICHUIM IIPU TIeperpy3Kax W CKIATUPOBAHNMT;

e OTCYTCTBUC KOHIICHTPATOPOB HAMPSDKEHWIA OT CBAPKU, SBISIONIAXCS ITOTCHITIATHHEI-

MM MCTOYHMKAMY BOSHUKHOBEHMS XPYITKOTO M3I0Ma,

e HeOOXOAMMOCTH BBHITIOTHEHHUS BCEX MOHTAXHEBIX COSMTUHEHMIA Ha BBHICOKOIIPOTHBIX JTUOO

OOBIYHBIX OOJITaX, KpoMe CIIydaeB, The WX IpUMeHeHNe SIBHO He OIlpaBIaHo, HaIlpuMeD,

MIPUKpPeIUIeHe TOPMO3HOTO HACTIIA K BEPXHEMY ITOSCY ITOAKPAHOBBIX GAOK;
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e  HEOOXOIMMOCTh MAaKCHMATBHOTO MCIIOMB30BAHMS IIMPOKOTIONOYHEBIX IBYTaBPOB;

e HEOOXOIMMOCTH MPUMEHEHUS CTANCH ITOBBITIICHHON 1 BEICOKOU ITPOYHOCTH, KaueCTBO
KOTOPBIX B HAWOOIBINEH CTEIICH TapaHTUPYeT HOPMAIbHYI0 SKCILTYaTaITdio KpaHo-
BBIX DCTAKA;

e  HEOOXOMMMOCTH 0OCCIIeUCHNS ITOBBITIICHHON KOPPO3ZMOHHON CTOMKOCTH KOHCTPYKITHIA
KaK 3a CYeT CITeITHAbHON OKpacKi, TaK 1 3a CUeT KOHCTPYKTUBHBIX MEPOTIPUSITHA.

IIpu CTPOUTENBCTBE B CEBEPHON KIMMATHICCKON 30HE I MCKIIOUCHUS OOJIBIIIOTO
00beMa MOHTAXHOW CBapKH (IIpUBapKa TOPMO3HOTO HACTWIA K BEPXHUM IOSICaM ITOJI-
KPaHOBBIX OATOK) HEOOXOIUMO IIpeycMaTpUBATh M3TOTOBJIEHHUE W MOHTAX ITOJKPAHO-
BBIX KOHCTPYKITHI OJIOKaMu. DTa peKOMEHAIs Iiejiecoo0pa3Ha U IPU CTPOUTEIIHCTRE
9CTaKal B IPYIUX KIMMATHICCKUX 30HAX.

B namHOM paszieine paccMOTPEHBI TOIBKO crelupuiecke (XapakTepHbIe) Y3IIbl
OOBIYHBIX W HAJBOJHBIX KPAHOBBIX 2CTaKal; OCTAIbHBIC Y3IIBI, KaK IIPABWIO, BBITOIHSI-
IOTCS aHATOTMYHO COOTBETCTBYIOIIMM y3JIaM ITPOMBINUICHHBIX 37aHuil. [Ipu sToMm 1pu-
BEJICHBI TOJBKO MPUHITUITHAIBHBIE KOHCTPYKTUBHBIC PEIICHUS], KOTOPBIE B peabHBIX
MpoeKkTax TpeOyIOT YTOYHEHWS B COOTBETCTBUM C PACUYCTOM U OOBIYHBIMU IIpaBUIAMH
KOHCTPYUPOBAHUS.

YauTeiBast MTOBBIICHHBIE TPEOOBAHUS K HAJECXKHOCTH DKCIUIyaTaITMd KPAHOBBIX 3CTa-
Kaj, ¥ B IIEPBYIO ouepe/lb UX HAJIBOMHOM YacTh, TIe KOHCTPYKTUBHBIC PEIICHUS CYIIeCT-
BEHHO OTJIMYAIOTCS OT TPAJAUITMOHHBIX PEIICHUH IPOMBITIUICHHBIX 3MaHU, MOHTAX KOH-
CTPYKITUH JOJDKEH ITPOU3BOIUTCS CTPOTO B COOTBETCTBUU C IIPOEKTOM IIPOM3BOICTBA
paboT. OcoGeHHOTO BHUMAHUS 3aC/Iy>KMBAET MOHTAX KOHCOJIBHOM YaCTH ICTAKaJIbI.

4.3.1. Y37bl onmMpaHUs CILIOIMHOCTEHYATHIX MOJAKPAHOBBIX 0AIOK HA KOJIOHHBI OOBIYHOI Kpa-
HOBO#i 3cTaKaapl. PazTitiaioT YeThIpe OCHOBHBIX BApHMAHTA KOHCTPYKTUBHBIX PEIICHUM y3Ia.

Bapuaum 1 - KpelUuleHWE IIOAKPAHOBON OAKM K <«IIEHBKY» - KOPOTKOMY YYacTKy
MMEeHKW KOJIOHHBI, BBICOTA KOTOPOTO IIPUMEPHO paBHA BBICOTE ITOJKPAHOBBIX Oanok. B
KOJIOHHAX CPEJHUX PSIJIOB «IICHEK» PACIIONOXEH MOCEepeIMHE TPaBepCchl KOJOHHBI; B KO-
JIOHHAX HAPYXHBIX PSIJIOB MECTO PACIIONOXEHUS «IICHbKa» 3aBUCHUT OT TpeOyeMoro pas-
Mepa TOPMO3HOI OATKK UM TP OOJIBIION IIUPHUHE KOJOHHBI MOXET HE COBIT4JIATh ¢ Ha-
DPYKHO# BETBBIO KOJIOHHBI (puc.4.8, 4.9). IIpu 5TOM K «II€HBKY» KPEIMTCS BEPTUKAIBHAS
BcrioMorarteTbHast depma (IIpu IIposieTe ITOAKPaHOBOM Oanku Oosee 12 M) win Oairka
(mpu mposiete 12 M). BepxHuit mosic BcrioMorarelIbHOUM (epMbl Wi Oalka o0pasyioT
OJINH U3 TIOSICOB TOPMO3HOM OaJIKH.

Ilepemaya momiepeYHBIX TOPMO3HBIX YCIIHI Ha KOJIOHHY ITPOU3BOIUTCS Yepe3 YIIOPHI,
paboTarole Ha TPWKKAM. YIIOPBI KPEISITCS K TOPMO3HOMY JIMCTY BBICOKOTIPOYHBIMHU
OosrtamMu. HeTOYHOCTh M3rOTOBICHUS M MOHTAaXa B TIpejieaX YCTAHOBICHHBIX JOIYCKOB
KOMIICHCUPYETCSI B OTOI clyyae ¢ ITOMOIIBIO TTPOKJIANOK M OBATBHBIX OTBEPCTHI B Bep-
THKAJIBHOM TIOJIKE yITopa.

BosmoxHa Takxke Iepefiauya yCWIWH IIyTeM IIPUBAPKU TOPMO3HOTO JIMCTa HEocpe/I-
CTBEHHO K TOPIIEBOM 3amiIyIiKe «IIeHbKa». CoelMHEHNE Ha BBICOKOIIPOYHBIX OOJTax
3/IeCh HE PEKOMEHJIYEeTCSI B CBSI3U C TPYAHOCTHIO OOCCIICUCHUST COBIAJICHUS OTBEPCTHNA B
ciydae W3TOTOBJICHUSI M MOHTAaXa ITOJAKPAHOBBIX KOHCTPYKITAHM ITPOCTPAHCTBEHHBIMHU
Ookamu. st OXeCcTOYCHUST Kpasi TOPMO3HOIO HACTWIA B HETIOCPEICTBEHHOU OMM30CTH
OT MecCTa Tepeiaur O PEYHBIX CWIT JOIKHO OBITh MPUBAPEHO BEPTHUKAIBHOE pedpo.

Bapuaum 2 - KpeIUIeHUE ITOAKPAHOBON OalKM K KOJOHHE CpPeJHero psiia MpH I10-
MOIIK TTOJIKOCA M3 OIMHOYHOTO YrojKa, yepe3 KOTOPBIA Mepe/laloTesl Ha KOJOHHY CHIIBI
nonepevyHoro TopmoxeHust (puc.4.10). Ilogkoc KpenuTcss HA BBICOKOIIPOYHBIX OOITaX
JmbO Ha MOHTAXHOM CBapke K CIEeIMATbHBIM (acoHKaM, IIPUBAPUBAEMBIM BBEpXY K
TOPIIEBOM 3arIyIIKe MOJAKPAHOBON OATKWM, a BHU3Y — II0 OCH TPaBepChl KOJOHHBI. DTO
peleHre TIPUTOHO IS JTI0O0TO CIIoco0a MOHTaXa MOJIKPAHOBBIX KOHCTPYKITHUHA, B TOM
YUCIIe - MPOCTPAHCTBCHHBIMU OJIOKAMU.
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B saBucuMocTit OT cooT- 1 L
HOIIIEHWST BBICOTHI ITOJIKPa-
HOBOM OaJKM U IIUPHUHBI
KOJIOHHBI TIOJIKOC KPEITUTCS K
cepe/liHe  TpaBepchl WK
cIBUTAETCS K ee Kkpaio. B
COOTBETCTBUM C 3TUM B IIPO-
€KTHOM ITOJIOKCHUU TIOJIKO-

Ccbl oOpazyloT Jmbo V- T
o0paszHyo, MO0 KpeCTOBYIO l\”
Jurapparmy. st coBOazeHus |
IUTOCKOCTE! BEpXHUX M HIDK- LL#J:IF
HUX (PacOHOK BO M30CKaHUE Il

WCKPUBJICHUS TIOJKOCA Clle-

OyeT WCHOJb30BaTh YBeEJU- Il Y | |
4

ik

YEHHYIO TOJIMUHY (hacoOHOK
Ha TpaBepce KOJIOHHBI Tak
Xe, Kak B y3iae 1mo puc.4.10,
TOPMO3HOH HACTHI YCWIMBA-
eTcsl TIPUBAPKON BEPTHUKAIH-
HOro pebOpa BOIM3K MecTa
rmepeaq TOTePEYHBIX CHII.
B konoHHax HapyXHBIX psi-
JIOB  Tlepefiaya  TOPMOBHBIX

VCVITHIA OCYITIeCTRISCTCS 1 I
AHATIOTMYHO CPEITHUM DsITaM. 1 g%;& i
Ha TpaBepce ycTaHaBIWBaCT- ,ﬂE 1 1y, AE E H,;r_

Csl OITOpHAST CTOWKA I KPe-  Puc.4.10. KpeluleHne OAKPAHOBON GATKU K KOJIOHHE CPEIHETo
WIeHUd OaJKM WIN BCIIOMO- pAma MpH TOMOIIK MOAKOCA M3 OIMHOYHOTO YTroJiKa

rareJpHON (pepMBL.

Bapuaum 3 - KpelUlcHHE IOJAKPAHOBOK OalKM K A-00pasHOf KOJOHHE 4Yepes
CIUTOTIHOCTeHYATY0 Tieiiky (puc.4.11). Illeitka BBITTOMHSACTCS U3 IIPOKATHOTO JBYTAaB-
pa, BBICOTAa KOTOPOTO IIPUMEPHO paBHA BBICOTE IMOAKPAHOBOM OAIKW, W IIPUBAPUBACTCS
K TOPU3OHTATBHOMY JIUCTY TpaBepChl BEPXHETO y3ia KOJOHHBI. llepemadya TOpMO3HBIX
YCWIHH Ha KOJIOHHY ITPOU3BOIUTCS Yepe3 YIIOPhl U3 YIOJKOB JTUOO U3 TOJCTOTO JIUCTA,
KOTOpBIC IIPUKPEIUISIOTCS B BepXHEH YacTU K CTCHKE JBYTaBpa BBICOKOIIPOYHBIMU
Oontamu. BepxHWif TosIC BCIIOMOTATENBHOU (hepMBbl WM OajKka, BXOISIINE B COCTaB
TOPMO3HBIX KOHCTPYKITHMM, OMUPAIOTCS Ha CIEIUATBHBIA KPOHINTEHH, MPUKpEIUsie-
MBIA K KOJIOHHE.

Bapuaum 4 - KpelUleHHWE K KOJOHHAM CBapHBIX ITOJIKPAHOBBIX OaJOK JIBYTaBPO-
BOTO CEUCHUS C Pa3BUTBIM BEPXHUM IIOSCOM, BOCIIPUHUMAIOIIHUM TOPMO3HBIE YCH-
s (puc.4.12). Ilepegaya TOPMO3HBIX YCWIWN Ha KOJOHHBI IIPOU3BOJUTCS dUepes
OIOPHBIC BEPTHUKAIBHBIC peOpa (TOpIeBhIC 3ariyliKi) U CBAPHBIC OTOPHBIE DJIEMEH-
TBI TaBpOBOTO cedeHus. llocie/lHMEe YCTAHABIWMBAIOTCS MEXITY JBYMS CMEXHBIMHU
MMOJKPAHOBBIMU OAIKaMKU M KPEISITCS K HUM W KOJIOHHE BBICOKOIIPOYHBIMHU Oo0JITa-
Mu. B omrmune oT BapuaHTOB J+3 pUXTOBKA pejibca IIPOU3BOJUTCS COBMECTHO C
MOJKPAHOBBIMHU OATKaMM 32 CYET OBAIBHBIX OTBEPCTHA B TOPHU3OHTAIBHOM JIMCTE
(bnaure) ormopHoro sieMeHTa. lIpuMeHeHMe y37a KpEIUICHUS MOJKPAHOBBIX OalloOK
Mo BapwaHTy 4 TpeOyeT COOMIJCHUS CHEIUATBHOIO IIOpSIKa MOHTaxa, IIpe-
JIIYCMOTPEHHOTO THITOBBIM anbbomoMm (1udp 9460KM, Beirr.1, I'ITM Jlenmpoekr-
CTaTBKOHCTPYKITHS, 1989).
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4.3.2. Y37bl onmupaHus CILIONIHOCTEHYATHIX MOAKPAHOBBIX Ga0K HA KOJOHHBI HATBOIHOM
9acTH KPaHOBO# 3CTaKaabl. Y3ell OIMMpaHMs ITOAKPAHOBBIX OATOK Ha GEeperoByI0 OIOpY
OTIIMYACTCS OT aHATOTUIHOTO Y314 OOBIYHOM ACTaKalbl TeM, YTO HEOOXOIMO JTOITONHHT-
TeTBHOE 3aKpeIUICHIe TTOIKPAHOBBIX OATOK Ha 3HAYNTEbHOE TI0 BeIMIMHE OTPHIBAOIIee

YCUJIVE, BOSHUKAIOIIEE M3-3a HATMIUS KOHCOJIH.
Ha puc.4.13 nmokazaHo olmpaHue MOAKPAHOBOM
OaIKM HETIOCPE/ICTBEHHO Ha TOPIIEBYIO 3alyIyIIKy
BETBU KOJMOHHBI. CTeHKa TOJKPAHOBOM OATKU yCH-
JIeHa JIBYMSI OIIOPHBIMH peOpaMu (C JIBYX CTOPOH).
Mex ity OImOpHBIMU peOpaM¥ HIDKHUA ITI0SIC TTOJI-
KpaHOBOM OaJlkyd W TOpIlieBas 3ariyllnka, YCHICH-
HBbIe KOPOTKUMH PeOpaMH, COCHMHSIIOTCS OOITaMMU,
BOCTIPMHUMAOIIIMMK OTphIBaMOIee ycwine. Perie-
HHE 110 pHrc.4.13 peKOMEHIYyeTCS IIPUMEHSITH IIpK
HEOOIBINON BEJIMIUHE OTPBHIBAIOIICTO ycwius. B
CBSI3M C TEM, YTO peIIeHUEe ¢ MPUMEHEHUEM KO-
POTKMX OOITOB CO3JacT <«<KECTKOe» KpeIUTeHHe,
MIPUMEHECHHUE €T0 He PEKOMEHJyeTCs IIpHU KpaHax
Tspkesoro pexuma pabotel (7K-8K), coszmarormmx
YCHUJICHHOE JUHAMUYECKOE BO3/CHCTRIC.
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4

Puc.4.13. ¥Yzen onupaHusd IOAKPaHO-
BOil Oalku C HeOOJIBIIMM OTPHIBAIO-
TIAM YCTHEM Ha KOJIOHHY HaIBOTHOM

HacTH 5CTaKalbl

B yziie onupanumd, n3odpaxeHHOM Ha puc.4.14 a, oTphIBalOINee YCAINE BOCIIPAHUMA-
eTcs JUTMHHBIMU OOJITAMM, 3aKPETUICHHBIMH Ha TOPHU3OHTAIBHBIX pedpax, OIMMUPAIOTITAXCS
Ha BEPTHUKAJIBHBIE peOpa ITOJAKPAHOBOM OAIKKM W Ha MTOJIKYM BETBU KOJIOHHBIL. [ ycuieHUs

TOPU3OHTATBHEIX pebep IpeIyCMOTPEHEI

a
JIOTIOMHUTEIBHBIC BepTUKATBHEBIC pedpa, ) ||:I

PACIIOJIOKCHHBIC IIO OCH Y3Ja. ,Z[J'[I/IHa

OOJITOB HNPWHHAMACTCS OOBIYHO PaBHOI
800 -1200 MM. B 1IemsIX TIOBBIIIICHUAS
HQJIEXKHOCTH pabOThl y3j71a BO3MOXHO
OCYIIECTBUTH OIUPAHUE TOPU3OHTAIb-

HOTO pebpa HeoCpeACTBEHHO Ha Bep-

TUKATBHBIC OITOPHBIE pedpa IMOAKpaHO-
BOM GalK{ 3a CYeT WX pa3pesku, a Ha
BETBU KOJOHHBI - 3a CUET IIPUBApKU K
BHYTPEHHUM TpaHsSIM TIOJOK JBYTaBpa

(puc.4.14 6, netanp 1).

CIICTTNAIBHBIX JIMCTOBBIX HaKJIaJoK o) || ]

KperuieHue moaKpaHOBBIX OalOK K
KOJIOHHE Ha [UTMHHBIX OO0JITaX MOXET
OBITH PEIEHO TaKXKe W IPU OJHOM
OIIOPHOM pebpe, Iepe]alIneM BepTH-
KATBHYIO OTIOPHYIO PEaKIIUIo Yepe3 TIeH-

TPATBHYIO TIPOKIANKY (puc.4.146). B
9TOM cllyyae OTpBIBAIOIEE YCWINE B
Oaike BOCHPUHUMACTCS TOPU3OHTAIb-
HBIMH ¥ BEPTUKAIBHBIMH peOpaMiu,
MIPUBAPEHHBIMU 110 00€ CTOPOHBI OITOP-
HOTO pebpa, a B KOJOHHE - TakK Xe, Kak
B y3me mno puc.4.14q. Herans 1 mpu
9TOM MOXET OBITh IIPUMEHEHa U IIpH
pelIeHur y3ia 1o puc.4.14q.

Puc.4.14.
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OnupaHue TOAKPAaHOBOW Oalku ¢

HAIBOTHOM YACTH 3CTaKaIbl

OOJIBIIUM OTPLIBAKOIMNUM YCHJIMEM HA KOJIOHHY
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OTphIBatolee YCWINE B
y3jIe ¢ OJHUM OITOPHBIM
pebpoM U IIeHTPUpYIOINIeH
MIPOKJIAIKON MOXeT OBITh
BOCIIPUHSTO TakKke (hpuk-
IMMOHHBIM  COCTUHEHUEM

Hpopesb 6 noake Ha [IapHBIX HAKIaIKax ¢

B TOPHU3OHTAIBHOM JHCTC
TpaBEPChbl JOJDKHBI OBITh

_ _ mpasgepcol
] ] BBICOKOITPOYHBIMU  OOJTa-
+ +

+ + mu (puc.4.15). s ycra-
AT 2 HOBKM HAKJIAJOK ¢ BHYT-
-+ + =

HINm| L peHHel CTOPOHBI KOJIOHHEI

A h
14 I 14

1

IPETyCMOTPEHBI TTPOPE3HU.

V3nbI, TOKa3aHHBIC Ha
puc.4.13-4.15, oTHOCATCS
K HaJBOJIHBIM KPaHOBBIM

Puc.4.15. OnopH&Ii y3e1 oAKpaHOBOH 0ajlKK ¢ (PPUKITHOHHBIM

COCAMHECHHUEM

acTakajaM, HE WMEIOIINM
Oeperopoii  vactu. Ilpm

HAIMYUK OSPETOBOM YaCTU M OTCYTCTBUM TEMIICPATYPHOTO IITBA OIIMpaHKUE ITOIKPAHOBOM
Oanky GeperoBOM YacTH pelracTcs 1o puc.4.16.
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Puc.4.16. Onmupanye TOAKpaHOBOIT ATk Ha
KOJIOHHY 3CTaKajibl, MMeTolel OeperoBylo JacTb
(TeMTIepaTypHBIH IITOB OTCYTCTBYET)
a, 8 — C TOAPEe3KOH IMOAKPAaHOBOI OaIKH;
0 - C OTIOPHBIM CTOJTUKOM

s y3na omnmpaHKS IIOJKPAaHOBBIX Oa-
JIOK Ha KOJIOHHY Y ype3a BOJBI XapaKTepHO
HaJIMYHWE HAIKPaHOBOH YacTu (IMEHKU) KO-
JIOHHBI, WCITONB3YEMON IS TIPUKPEILICHUST
MTOTIEPEeYHBIX pUTeNiel W MOJBECOK (B KOH-
COTBHO-TIO/IBECHOM cucTeme). Ha puc.4.17a
M300pakeH y3€JI OIMUPaHUS ITOJIKPAHOBBIX
OaJIOK Ha KOJOHHY y ype3a BOJIbI, pEIlcHUE
KOTOPOTO aHAJIOTHYHO Y3JIy OIMPAHUS ITOJI-
KpPaHOBBIX OaJTOK Ha KOJOHHBI OOBIYHOM
KpPaHOBOM 3cTakaibl. OTIUIKe 3aKII0YaeTCs
B TOM, 4YTO B y3jle mo puc.4.17a BbeICOTa
«IIEHBKa» TIPEBBIIIACT BBICOTY ITOAKPAHOBBIX
OaJIOK ® JIaeT BO3MOXHOCTH IIPOCTO OCYIIe-
CTBUTh MOHTAXHBIA CTBIK C IIEUKOU KO-
JIoHHBI. CTBIK MOXET OBITh KaK CBapHBIM,
TaKk W Ha HAKJIQJKaX C BBICOKOITPOYHBIMHU
oostamu. Takoe perieHre MIPUMEHSETCS
OOBIMHO B KOJOHHAX C TIIIeHKaMU JIBY-
TaBpPOBOTO CeUYeHUS (M3 TpexX JKUCTOB), HE
UMEIOTUMHA IIPOXOJIOB, BBICOTOM /IO 6 M U
mmprHOKH He O6omee 600 - 800 MM, ¢ OTHO-
CHUTEJIBHO HEOOJBIIUM YCWINEM CXKATHUS OT
moaBecok (100 -150 1). OnupaHnue TOAKpa-
HOBBIX OalloK 110 puc.4.176 IpemaycMmarpu-
BaeT MOHTAX TIOJKPAHOBBIX KOHCTPYKITHMA
TOJIBKO OJIOKaAMU, JJIS Y€TO CMEXHBIE ITOJ-
KpaHOBBIE OAKW Ha OMOPax COCHAMHSIOTCS
CIUTOIITHOCTEHYATOM JradparmMoif, Ha KOTO-
DPYIO M OIApaeTcs Ieiika KOJIOHHBI.
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IIpu Gosbltioit BeICOTE @) Y ) #
IMEAKN KOJIOHHBI CO 3Ha-
YUTETBHBIMEA CXKU- ] iiig
MAOTIIUMKA YCUITHSIMUA, ]
WMEIOITelt CIOXHOE JIBY- 1 r
TaBPOBOE CEUCHUE U IITH-
pury 1000-1400 mMm, omm-
paHue TIOAKPAaHOBBIX Oa-
JIOK Ha KOJIOHHBI U IIPO-
X0l B IIeiKe KOJOHHBI
BBITOTHSIOTCS o
puc.4.18a. B 1emsx obec-
MCYCHKUST TpeOOBAaHWIA TEX-
HUKA O€30ITaCHOCTA CTBIK T I
MMEeHKHU  KOJIOHHBI  paclio- I I I I
JlaraeTest  TOJl  TOPMO3HOM I [ I I
KOHCTPYKIIUEH; BBICOTA Il I Il Il
«[I€HBKa» B 3TOM ciydae | || 1] |1l 1]
MCHBIIIE BBICOTBL IIOIKpA- I I 1 T
HOBBIX Oatok. Kak u B I [ Il I
[PE/BUIYIIIEM CIIydae, CTbiK ' ' ’
MOXeT OBITh CBAPHBIM TUTH
Ha HaKJI4JKax C BBICOKO-

Puc.4.17. Y3en coefuHeHUS TOAKPAHOBBIX 0aJIOK ¢ KOJIOHHOH y
ype3a BOJIEI

a - oTMpaHue Yepe3 BHICOKHN «IIeHeK»; ¢ — coeIuHeHte I
TIPOYHBIMK OONTAMU. MOHTaXa ITOAKPAHOBEIX KOHCTPYKIMH 6JI0KaMU
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Puc.4.18. ¥Y3en onupaHud IMOJKPaHOBEIX 0aI0K Ha KOJIOHHY V ype3a BOAbI
a - ycwuiime OT <IMeHKu» TepefaeTcs dyepe3 TpaBepcy KOJIOHHEI; § — YCUITHE OT <«IMeiKis»
TepegaeTca depe3 auadparmy 610Ka MOAKPAHOBRIX 0ATTOK
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B ommume ot y3na mo puc.4.18a, perieHMEe TOTO Xe y3ia, IPE/CTABICHHOE Ha
puc.4.18 6, mperycMaTpUBaeT MOHT&X IIOJKPAHOBBIX KOHCTPYKIIMK TOJIBKO OJOKAMM.
HankpanoBasi 4acTh KOJIOHHBI, MUMCIOIIAS TIPOXOJ, YCTAHABIMBACTCS HEOCPE/ICTBEHHO
Ha BEPXHUI MMOSIC CIUIOITHOCTEHYATON aradparMbl, U BETBU IICHKK JIBYTABPOBOTO ceve-
HUSL COCIUHSIOTCS ¢ HUM IIPU TTOMOIIK TOPIEBOM 3amIyIiku (uraHiia) Ha BBICOKOITPOY-
HBIX OOJITax.

4.3.3. Y3iabl KpenjeHHd MOJABECOK U OTTsKeK. HakiIOHHBIC MOABECKHU, IMOIICPXHU-
BaIOIIKEe KOHCOJIbHYIO YacTh HAJIBOJHOM KPaHOBOI 3CTaKalbl, M OTTSIXKKH KPEISTCS
BHU3Y K ITOJIKPAHOBBIM OalkaM, BBEPXY — K KoJIoHHe (puc.4.6). [logBecku W OTTSXK-
KW TIPENICTABIAIOT COOOM KECTKHE CTEepXKHM IIpeHUMYIecTBeHHO cBapHoro H-
obpasHoro ceueHust. I KpeIUieHUS IIOJIBECKW K IIOJKPAHOBBIM Oanrkam IIpejy-
CMaTPUBAETCS YCTPOMCTBO CIIEIUATBHON HAKIOHHON jauadparMbl, paciiolOXeHHONH
MO CPEJHUM PS/IaM MEXIy JIBYMS IOJKPAHOBBIMU OalKaMU, 10 KpaHUM psjiaM -
MEXIy ITOJKpaHOBOM Oalkoil M BcromorarejbHON Oankoit. Huadparma spisieTcs
axkTHYEeCKHN IIPOJOIKEHUEM ITOJBECKUA W COEHUHSETCS C HEl MOHTAXHBIM CTBIKOM
Ha BBICOKOMNPOYHBIX OoiTax. Hdumadparma oOBIMHO BXOJUT B COCTaB 0J10Ka IIOAKPAHO-
BBIX KOHCTPYKIIMN M KpEeHUTCS K IMOJAKPAHOBBIM OajikKaM 3aBOJICKMMHU TIBaMu. Bosz-
MOXHO TakxXe KpelUuleHrue auradparMbl Ha MOHTAaXe C ITOMOINBIO BBICOKOIIPOTHBIX
00JITOB. YUUTHIBAST BeCchMa 3HAYUTENbHBIC YCWIMS PACTSDKCHUS B ITOJBECKE, JOCTH-
rapIue B OTACIBHBIX ciydasx Tmopsiaka 1000 T, Isg HaAeXHOCTHA SKCIUTyaTalliu
cie/iyeT obecIeYnTh KOHCTPYKTUBHBIMU MEPOIPUATUSIMU [UTABHYI0O U PABHOMEPHYIO
mepejadyy ycuJIMS ¢ OCHOBHOTO CEUEHUS IOJBECKM Ha auadparMy U IMMOJKPAHOBBIC
Oasku. Y3JIbl KpeIUIEHUS OTTSDKEK K MOJKPAHOBBIM OaiKaM PEIIaoTCs aHaATIOTHYHO
KPETUICHHIO TIOJIBECOK.

Ha puc.4.19 mmokazaH BapuaHT KPEIUIEHUS K ITOJAKPAHOBBIM OamkaM ITOABECKHA OOIb-
Mo MUPUHBL cBapHOro H-o06paszHOro cedyeHus. B cTeHKe IOABECKH IIPEAYCMOTPEH
MIPOXOJ, HAXOISAIIMUICS BBIIIC YPOBHS BepXa IMOIKPAHOBBIX OAOK M3-3a COOTBETCTBYIO-
IETO PACITONOXEHUS MOHTAXHOTO CTHIKA TOJIBECKU ¢ Juadparmoil. B sTom ciyuae, 1o
YCJIOBUSIM TEXHUKH OE30IIACHOCTH, YCTAHABIWBACTCS IIepexOiHas JecTHUIIA. HeckKompKo
HHOE pelllcHre M300paxeHo Ha puc.4.20. 3mech IoJBecKa OOJBIION IIUPUHBL CBAPHOTO
H-o6paszHoro ceueHuss B HIDKHEH YacTU WMMEET JBYXBETBEBOE CEUCHME, 0Opasyolice
npoxon. CymmapHoe cedeHue IByX H-oOpasHbIX BeTBEl TOMKHO OBITh PaBHOIIPOYHBIM
OCHOBHOMY CEYCHHWIO ITOABECKA. MOHTaXHBIA CTBIK TOABECKU C JMrachparMoit MOXKET
pacrioaraTeCsl B JIIOOOM MecTe B IIpejesiax BeTBei. HIkHSS TpaHUIla MHpoxoja He
JTOJDKHA OBITh BBINIE YPOBHS BepxXa MOAKPAHOBBIX OamoK. TMHa BeTBEH MO HAKIOHY
JTIOJDKHA O0ecIieuynBaTh CBOOOHBIN ITPOXOJT IO OaTKe, B COOTBETCTBUU € TPEOOBAHUSIMU
TEXHUKU OE30TIaCHOCTH.

Ha puc.4.21 ¢ npeacTaBieHO KpeIUICHUE K MOAKPAHOBBIM OaIKaM IIOJBECKH HEOOJIb-
IMOM IMHUPUHBI U3 IIPOKATHOTO PO, KOTOPOE HCIOIb3YeTCSI OOBIYHO IPU OTHOCH-
TEJIbHO HEOOJBINIMX YCWINSX B IOJBECKE — CiIydail HamboJiee XapaKTepHBIM UIST HAPYX-
HBIX PSIOB. BO3MOXHO HECMMMETPHUUYHOE PACIIOIOXEHUE MOABecKU (prc.4.216) ¢ 1erbio
repeiayi OOJIBINeH YacTh HArpy3KW Ha ITOABECKY. Takoe pellleHHe Hanboiee 000CHOBA-
HO IIPY HATMYKUHK BCIIOMOTATEJIbHOMN (hepMBbl B3aMeH OaIKMN.

V31pl KpetuleHrus K TOAKPAHOBBIM OalkaM IIOJBECOK CBAPHOTO M IIpokarHoro H-
o0pa3Horo cevyeHwWsI, MoKa3aHHble Ha puc.4.19-4.21 MoryT OBITH PEKOMEHIOBAHBI IIPH
YCWIKSX B IojaBecKe, He mpepocxomsmux 500 1. Ilomeecku, padoTtaroiue Ha OOJBIINE
YCWINS, MOTYT BBIIIOJIHATHCS JIBYXBETBEBOTO ceueHusl. Ha puc.4.22 1okaszaH IIpuMep
pelIeHus y3j1a KpeIUICHUS K ITOAKPaHOBOU Oanke mojaBecku ¢ ycwireMm 900 T. B stom
cilydae ceueHUEe ITOIBECKH COCTOUT M3 JBYX CBApHBIX JIBYTABPOB, COCHMHEHHBIX PaCIIOp-
KaMW TakKXe M3 CBapHOro JIByTaBpa. Jms obecrieueHus YeTKON Tepe/layil YCWIUH OT
MOJIBECKU Ha auadparMy, IOCIeIHAs] Bpe3aHa B CTCHKY JIByTaBpa Ha JUIMHE CBBIIIE 3 M.
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Puc.4.19. KperuteHue cBapHOW MOABECKU K TMOJKPAHOBEIM OalTKaMm
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Puc.4.20. KperieHue cBapHOU MOABECKH K MOIKPAHOBBIM OaJlKaM C PacloioKeHHeM HHU3a IIPoxXoaa
B YPOBHE TOPMO3HOTO HACTHUIIA
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Puc.4.21. ¥Y3en KpeluleHHsI TOABECKU K MOAKPAHOBBIM OallKaM IIPU HeOOIBIINX YCHIUIX
a - CUMMETPUYHOE PACIIONIOXeHUe TTOBECOK; § — HECHMMETPUYHOE PACTIONOXeHHe TIOABECOK
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Puc.4.22. Y3en KpeluieHHd K IMOAKPaHOBOM OaliKe MOABECKH ¢ OOJIBIINM YCHUIHEM

IIpr 5TOM TONINMHA CTCHKHK JIBYTaBpa Ha YYacTKE BPE3KHM JOJDKHA OBITH yBenauueHa. K
MOAKPAaHOBBIM OaKaMm guadparMa KpeIUTCSd Ha BBICOKOIPOYHBIX OOITax. YYMTHIBAS
OOJIBIIYIO BEJIMUYMHY YCUIIKMS PACTSDKEHMS, auadyparMy CieAyeT BBIIOJHATH U3 LEJIbHOTO
JIrUcTa 0€3 IOIEPEYHBIX CTHIKOBBIX IMBOB. MOHTaXHBII CTBIK BETBEl MOIBECKU PACIIO-
JlaraeTcs BBIIIE IIEPBOM PACIIOPKHU, ITOJIOXECHHE KOTOPOI OIIPEeAcICHO HEOOXOMUMOM BhI-
COTOH IIPOXoja.

V3Ibl KpeIUleHWsI IIOJIBECOK M OTTSLDKEK K KOJIOHHAM MpeACTaBICHBI Ha puc.4.23 -
4.25. TlomBecku (OTTSDKKU) KPEITATCS OOBIYHO K CIIEITUATBHBIM (haCOHKAM Ha BBICOKO-
npouHbIXx OonTax. IIpr 5TOM BO3MOXHEI [IBa CIIy4as, ONPEICISIONNE KOHCTPYKTHUBHOE
pelleHre y3/la: IMUpHUHA MMOJABECKM paBHA WIM MEHBIIE IMMPHUHBI KOJOHHEL B IlepBOM
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cllydae, KOImla IMUPWHA IIOJBeCKHA COBHAZACT ¢ ITMPUHON KOJIOHHEI, (PACOHKU SBISIOTCS
MIPOJOIKCHUEM TIOSICOB KOJMOHHBI (puc.4.23). IlpuBepieHHOE pellicHUE PEKOMEHIIYETCS,
KOI7a KOJIOHHA BEIIONHEHA B BHUIE CBApPHOTO JIByTaBpa OOBIYHOIO WIM CIOXHOIO CBap-
Horo ceucHUsI. Bo BTOpoM ciryduae (pacOHKM IIPUBAPEHEI HEIIOCPESACTBEHHO K CTCHKE JIBY-
TaBpPOBOrO cedyeHUs. BapHraHTBI pellleHUs y3/ia IIpeACTaBIeHBI Ha puc.4.24 u 4.25. Y3el
o puc.4.25, rae KoJIOHHA U IOABeCKa MMEIOT CCUYCHMSI M3 IIPOKATHOTO ABYTaBpa, MOXET
OBITh PEKOMEH/IOBAH JUIST OTHOCUTEIBHO HEOOIBIINX YCWINHA B mojiBecke (10 250 T).

I I Puc.4.23. Kperuienue MMoaBecok 1
I I OTTSLKeK K KOJIOHHE IIPY OTWHAKOBOK
IMUpPUHE BCEX 2JIEMEHTOB

HeobxomMo oOpaTUTh BHUMaHWE Ha To, 4To ¢hacoHKa, IMepelaronas 3HAYUTEThHEBIC
VCWINS, HAXOMUTCS B CIOKHOM HAMPSKCHHOM COCTOSTHAW: PACTSDKEHME - B TOPHU3OHTATh-
HOM HAaIIpaBICHUH, CKaThe - B BepTUKATHHOM. KOMITOHOBKA DIIEMEHTOB B Y3JIe TOJDKHA
HACKITIOYATh BO3MOXHOCTh BOSHUKHOBEHUS M3TUOAIONINX MOMEHTOB B (hacoHKe, a e¢ KOH-
durypanms momKHa TI0 BO3MOXHOCTA OOECIIEYUTh OTCYTCTBIEC KOHITEHTPATOPOB HAIIPSKe-
Huif. B I1e/sIX TIOBBIIIEHWS HAAEXKHOCTH He CIeAyeT TOIycKaTh paboTy BepTUKATbHBIX
CBapHbBIX IMBOB (PacOHKM Ha TOPU3OHTATBHBIC PACTITUBRAIONINE YCIHs. [T »Toro ¢hacoH-
Ka JIOJDKHA OBITH TebHOM, a B CTeHKE KOJOHHEI IIPeAyCMATPHBAIOT IIPOPE3H.

HesapucrMo OT 4mclIa TIPOJIETOR CTAKaIbl B HEITOCPSICTREHHON OIM30CTH K Y3IIy TIpH-
COCIMHEHNS TIOJIBECOK 1 OTTSDKEK K KOJOHHE JTODKHBI KPEIUTHCS PUTEIT, CO3IAIoNIie B
TIOTIepeYHOM HAIIpaRIeHIN paMy. B acTakamax, UMEIONINX TpU WIKN Oojlee MPOJICTOB pU-
TeW PeIeTIaToro IIPOCTPAHCTBEHHOTO CEUCHUS MOTYT YepeloBaThesd C  pacllopKamu
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(cM., Hampumep, prc.4.23). B ysmax Ha puc.4.24 u 4.25 pureau W paciiopkKd YCJIOBHO He
mokasaHbl. st yBeTWUYCHUS ITOIIEPEUHON KECTKOCTH 3CTaKaJbl JOITYCKACTCS PACIIONIOXE-
HHUe pureicit Ha 3-4 M HIDKE y3J7a KPETUICHMS TIOJBECKH K KOJIOHHE IIpU YCIOBHUK cOXpa-
HEeHUS TpeOyeMbIX TabapuTOB UL HOPMAITBHOM SKCIUTyaTallui KpaHoB (puc.4.26).

1 1-1
—»I

Puc.4.24. Kperuienue mo-
I | BECOK M OTTSXKeK K KOJIOH-
[ | He TIPpU OOJIBIINX YCWINIX
Il I B 2JIeMEeHTax
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Puc.4.25. Kperuienue MoaBecoK M OTTIXEK K KOJIOHHE Puc.4.26. KOHCTpYKTHUBHBIE SJTEMEHTEI
TIpy HeOOTBINUX YCIIHIX B TTEeMEHTaX KOHCOJTBHO-TIOABECHON 3CTaKaIbl

4.3.4. V3abl pemeTyaThiX MOJKPAHOBBIX KOHCTPYKUIUN HAJBOIHBIX KPAHOBBIX 3ICTAKal.
HamBomuable yacTW KPAHOBBIX SCTAKaj, BBIIOIHEHHBIE B PpeEIIEeTYATHIX KOHCTPYKITHSIX
(puc.4.27), npencTapiIsioT coboit ¢hepMbl OOJBIMTON BBICOTHI, M3TOTOBJICHHE KOTOPBIX, B
CBI3M C HEBO3MOXHOCTBIO TPAHCITOPTHUPOBKI, TPOU3BOIUTCS POCCHITBbIO. CedeHre Bepx-
HETO Mosica OOBMMHO TIPUHUMAETCS B BUJIE BEPTHUKAIBHOIO CBAPHOTO JIMOO ITHPOKOITO-
JIOYHOTO JIByTaBpa, paboTaloliero Ha OCeBOEC YCUIINE W MECTHBIN W3ru0. DIeMEHTHI pe-
IMEeTKU W HIDKHWUHU Tosic - U3 cBapHbIX H-00pasHBIX ceueHU WIKM TIHPOKOIOIOYHBIX
JIBYTaBPOB. YKPYITHUTEIbHAsA cOOpKa (hepM IMPOU3BOAUTCI Ha BHICOKOIIPOYHBIX OOITaX.
OnuH 13 HauboJlee OTBETCTBCHHBIX Y3JI0OB BEPXHEIro IMosica M300paxeH Ha puc.4.28.
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KoncrpykreHoe pe-
IIeHWE y37a ITO3BOII-
€T C JIOCTaTOYHO! Ha-
JIEXXKHOCTBIO  OCYITECT-
BISITH  [EPEXOZ  OT
mosica W3 CBapHOTO
IByTaBpa K IIapHBIM
¢dacoHKaM, HEOOXO-
IUMBIM JITI  Kpeluie-
HUS 3JICMEHTOB pe-
metku. Ilprn Takom
PENIEHUN JTaBICHUE OT
KaTKOB KpaHa, IIPUXOo-
Iigieecs Ha ONHY Ma-
HeJlb, MepefacTcd He-
- - MOCPEJCTBEHHO  Kak

Puc.4.27. Pemeryatag HagBogHAad KpaHOBad 3CTaKajla OIIOpHasg peaxkiug
qepes TEeHTPAIIBHOE
BEPTUKATBHOE PeOPO
Ha COOTBETCTBYIOIIEE
: | eMy peOpo, BBapeHOE
MEXJIy IapHbIMH (da-
COHKaMH, C KOTOPBIX
YCWIHWE MepesacTcs Ha
packocel. B memsax
OOJIerYeHUsT YKPYITHU-
TEJILHOU COOPKU, YIM-
N THIBasT BEPOSITHBIE
HETOYHOCTH W3TOTOB-
JICHWA, BO3MOXHO
KpeIUleHUe 3JIeMEHTOB
1 peneTk K ¢acoHKaM
OCYIIECTBISITh pu

1 OMOIIX  HAKJIAJIOK.

Puc.4.28. V3en BepxHero mogca peueryaToil KOHCTPYKIUU HaJABOIHON CienyeT ydecThb, OJI-
KPaHOBOM 3CTaKazibl

.

HAaKO, 4TO IIpHA PTOM B
IBa pasza yBeJIWYMABA-
€Tcs KOJIMIECTBO OONTOB B y3ie. M300paxeHHBIE HA PUCYHKE OOKOBBIC BEPTUKAIBHBIC
pebpa ¢ IIpUBapeHHBIMKU K HUM OTpE3KaMU IIPOJOJIBHBIX pedep (BIOJb Y3IOBBIX (aco-
HOK) CTaBATCS KOHCTPYKTMBHO W JIOJDKHBI OOJErdYUTHh PabOTy y3a, HaxO[dIIerocs B
CIIOKHOM HAIIPSDKEHHOM COCTOSHWU. IS BOCHPUATHSA JOTIOTHUTENBHBIX YCWIWA OT
BO3MOXHOTO KPYYECHUSI BEPXHETO IOsIca MPU SKCIEHTPUIHOM IIPWIOKEHUN KPaHOBOW
HArpy3K B KaXJIOM y3J¢ B IUIOCKOCTH TEHTPATBHOTO pedpa JTOJDKHEL OBITh MPEyCMOT-
PEHBL CIEeIMAIBHBIE MOIEpeYHble MuadparMbl MeXJy IIOscaMUA CMEXHBIX depM TI0
CPETHUM DPSIJlaM OIOp W MEXJY MOSICOM OCHOBHON W BCIOMOTAaTENbHON (epMbl MO
KpalHUM psIaM.

Vanel HIKHETo 1osica pu H-00pa3HbIX CeYeHWSIX PEeIIaloTcs TOCTATOYHO IIPOCTO.
DJIEeMEHTBI PEIETKN, aHAJIIOTHYHO Y3JaM BEPXHETO I10sCa, IIPUKPEIUITIOTCS Ha BBICOKO-
MPOYHBIX O0NTaX K MHapHbIM ¢acoHkaMm (puc.4.29). Ilociennue MNpuBapeHBl BCTBIK K
KPOMKaM BEPTUKAIBHBIX JTACTOB, & MECTO Mepexoa K OCHOBHOMY CEUCHUIO, BO M30exXa-
HUE 00pa30BaHU KOHIIEHTPATOPOB HAIIPSDKEHWI OT CBAPKH, 3a49UINAeTCs MapoBoil dpe-
304 MO0 NUIM(POBATEHOU MaITMHKOIA.
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Puc.4.29. Y3en Hux-
HeTo Tosca HaIBOA-
HOM KpaHOBOM 3cTa-
KaJIbl peneTdaTon
KOHCTPYKITUH

CitesryeT UMeTh BBUIY, YTO CBapHBIC IBBI, PACIIOIOXEHHBIE MEPICHIUKYISIPHO JIei-
CTBYIOIIIEMY PACTSTUBAIOIIEMY YCWINIO, JOKHBI UMETh MUHUMAIBHYIO BBICOTY JIJIS TIpe-
JIOTBpAIICHUST BO3MOXHBIX IIOIPE30B OCHOBHOIO METAUIA M CO3JaHUS KOHIICHTPATOPOB
HAaIIPSDKESHUS.

IloBbllIeHWE HAIEKHOCTHA Y3714 MOXET OBITh JOCTATHYTO 34 CYET MPUKPEIUICHUS
MMOTIEPEYHBIX pedep K IMOJAKIIAIKaM, IPUBAPCHHBIM K OCHOBHOMY CEUCHUIO IT0sica IIpO-
JMIOJTBHBIMKA IIBaMU. BeTpeuarmlieecsd B IPaKTHKE IIPOSKTHUPOBAHUS PEIEHUE y3ia
HIDKHETO TIOSICa IIyTEeM BPE3KH Y3JIOBBIX (PACOHOK MEXJYy BEPTUKAIBHBIMU JIUCTAMM
CeueHMs KpaifHe HETEXHOJIOTUYHO, IPUBOJUT K HEOOXOIUMOCTH BBITIOJTHEHUS YEThIPEX
MTOTIEPEYHBIX CTHIKOBBIX IMTBOB B PACTSHYTHIX 2JIEMEHTaX U HE MOXET OBITh PEKOMEH/IO-
BaHO JUIST JIAHHOTO y3J1a. YKPYIHUTEIbHBIN CTHIK (MOHTAXHBIN) MOXET OBITH BBITON-
HEH KakK BHE y3JIa, TaK ¥ 10 ero ocH. B mocieaHeM ciaydae y3iaoBble (hacoOHKU JTOJDKHBI
OBITh HAKJIATHBIMKA W MPUKPEIUIATHCS, KaK M CTHIKOBBIE HAKIQJKH, HAa BBICOKOIIPOY-
HBIX Oositax. g oTBOJa aTMOC(hEPHBIX OCAJKOB, COOMPAIOIINXCS Ha HIDKHEM I10SICE
epMBI, ¥ TOPUZOHTAIBHOM JIUCTE B IIpe/iesiaXx YIOBBIX (haCOHOK OOBIMHO IIperycMar-
PUBAIOTCH 10 JIBA CUMMETPHUYHO PACIIOIOXECHHBIX TPOCBEPICHHBIX OTBEPCTUS THAMET-
poM oT 50 ;o 100 Mm.

IIpu ycTpoiicTBe HAJBOMHOM YacTW ACTaKaJbl ¢ BEPIIMHON TPEYroJbHON OIOpPHI Ha
dyHmaMeHTe y3en 3TO¥ BEPIIMHBI, OOpa30BAHHBIM IBYMS HAKIOHHBIMH CTEPXHIMH U
OJTHAM BEPTUKATBHBIM (IIPU OITUPAHWH Y ype3a BOJbI) M3rOTABIMBACTCS KaK CaMOCTOSI-
TEJIBHBIN OTIIPABOYHBIN 3JIEMEHT. PerieHre 3TOro y3ia JODKHO CTPOTO COOTBETCTBOBATH
MIPUHSTON CTATUYECKON cXeMe M MCKIII0YaTh BO3MOXKHOCTH BOCIIPHSITHS UM KaKUX-JI0O0
M3TUOAIOIINX MOMEHTOB.

JocTaTouHo ymavyHON MOXHO CUMTATh KOHCTPYKITHIO, IIPUBEICHHYIO Ha puc.4.30,
3aKJIIOYAOIIYIOCS B TOM, YTO JIMHUS TICHTpa Iepe/lauil BepTUKAIbHONW OIOPHON pe-
aKIMK COBITAZIACT C OCHIO PACIIOJOXEHUST aHKEPHBIX OOPTOB, TEM CaAMBIM OOCCIICYM-
Bas OIIpeJleICHHYI0 CBOOOJY ITOBOPOTA, HEOOXOIUMYIO JUIS IMapHUPHOTO y3ia. Oc-
HOBHBIMHU JIETAISIMU y3Jia SIBISIOTCS TOPU3OHTANBHBIA JIMCT, K KOTOPOMY C OJTHON
CTOPOHBI IIPUBAPECHBI TApHBIC BEPTUKAIBHBIC (DACOHKM (TpaBepChl) U BEPTUKAIBHOE
pebpo, a ¢ Jpyroit - olopHas IMPOKJIaIKa HeOOIBINON IMIUPUHBI ¢ OJHON CIEITAaTh-
HO 00paboOTaHHOI HMUIMHIPUIECKON ITOBEPXHOCThI0. Mexay dacoHKaMu g Oolice
PaBHOMEPHOM Iepeflaud YCWINKA ¢ TIPUMBIKAOIIAX 3JIEMEHTOB TakKXe BBAPEHBI Ha-
KJIOHHBIE pebpa. C HapyXHO# CTOPOHBI IIPUBAPEHBI BEPTUKAIBHBIE M TOPU3OHTAI-
Hble pebpa Ui KpeIUIeHWs aHKEepHBIX O0iTOB. lIpokimazka pacliookeHa CUMMET-
PUYHO OTHOCHUTEIBHO BHYTpPEHHEro pebpa M Iepe/iacT BCE BEePTHUKAIBHOE JaBICHUE
Ha (QyHIaMEHT Yepe3 OIIOPHYIO IUIMUTY, TOJNIIMHA KOTOpoi oObryHO paBHa 100-150
mM. g mepenaun Ha GYHAAMEHT YCHUIHMEM OT paciiopa U TOPMOXEHUS K OIOPHOM
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Puc.4.30. Onupanue ¢dhepMbl Ha (pyHIAMEHT y ype3a BOAbI

IUITE B Mpollecce MOHTAXA IO MepUMETPY TOPU3OHTAILHOTO JIMCTA TIPUBAPHUBAIOTCS
cTeManbHble yIophl. O0pa3oBaBIInecsT BHYTPH y371a 3aMKHYTBIe OOBEMBI JTOJDKHBI
OBITh 3aITOJHEHBI OGETOHOM ¢ IIEJBIO IIPEJOTBPAICHUS CKOIUICHUS BOIBI M KOP-
pPO3UM.

4.4. OCOBEHHOCTHU PACYETA OTKPBITBIX KPAHOBBIX DCTAKAJT

B nmamHOM pasjeiie HpUBEJACHBI HEKOTOPHIE YKA3aHUS 10 OIPESICHUI0 HATPY30K W
pacyeTy, KOTOpble MMEIOT IIEPBOCTEIICHHOE 3HAYCHWE JIIT HOPMAIBHOM 3KCILTyaTalluu
KOHCTPYKITHI 3CTaKajJ W HEJIOCTATOYHO OCBEIEHBI B HOPMATUBHBIX U CIIPABOYHBIX MaTe-
puanax. B repByio ouepenb 9TO OTHOCUTCH K OIPENEICHWI0O KPAaHOBBIX HArpy3oK, Ie-
opMaTUBHOCTHM KOJIOHH B ITOIEPECYHOM HAIIPABICHUH, IPOTMOaM KOHCOIM HAJIBOIHOM
4acTH 3CTakaibl U JIp.

BepTukanpHble ¥ TOPU3OHTAJIBHBIC KPAHOBBIC HATPY3KM Ha KOJOHHBI WM OAJIKKU Kpa-
HOBBIX ITyTe#l OOBIYHBIX KPAHOBBIX 3CTaKaJ M OCPEeroBOM YaCTU HAaJIBOJHBIX KPAHOBBIX
acTaKkaj ompenensaores mo ykazanuaMm CHull 2.01.07-85, paszzgen 4.

HayBomrast yacTh KpaHOBBIX 3CTakay, oOOpy/IOBaHHAS, KaK IIPaBWIO, OJHUM MOCTO-
BBIM KpPaHOM B IIpOJIETE, PACCUMTHIBACTCS HA HATPY3KH OT OJHOTO KpaHa. I HamaBoj-
HBIX 3CTaKaj, UMEIOIUX OeperoByI0 YacTh, JOJDKHA OBITh TapaHTUPOBaHA HEBO3MOX-
HOCThH «3aX0/Ia» MOCTOBBIX KPAHOB O€peroBoil YacTH B HAIBOMHYIO. DTO YCIOBUE TOJIKHO
OBITH OOECIIeYeHO ITPOCKTHON oOpraHus3aliueit, paspadaThIBAIOIIECH TEXHOIOTHIECKYIO
4acTh, W COITIACOBAHO CO CIyXO0# skcrutyararui. B MpoTUBHOM ciiydae cCie/lyeT BBI-
MTOJTHATh pacyeT HAIBOIHON YacTh 3CTAKAJbI B COOTBETCTBUH C BO3MOXHBIM PEAIbHBIM
pacrooXeHreM KpaHOB. B ciaydae ydyeTa B pacueTe HaJIBOJIHON YaCTHU ICTAKAJBl BEpTH-
KTBHBIX HArpy30K OT YeThIpeX KPaHOB, PACITONIOXEHHBIX B CMEXHBIX IIPOJIETAX, pe-
KOMEH/JIyeTCsT BBOJIUTh KOadhduimeHT covetanuit 0,6, MMOHKEHHBIA IO CPABHCHUIO CO
CHulI 2.01.07-85, m.4.1.7.

HeobxommnMo y4ecTs, 4To IS TTOIYICHUS MAaKCUMATBHBIX BEPTUKATBHBIX U TOPHU30H-
TQTIBbHBIX HArPy30K Ha KOJIOHHY V ype3a BOJBI OT MOCTOBOTO KpaHa, IMOCICTHUN ClIelyeT
pacroaraTh Ha KOHIIE KOHCOJIH.

CHeroBast Harpy3Ka B pacueTe OTKPBITBIX KPAaHOBBIX 3cTakaj He yuutbiBaercs (CHull
2.09.03-85, 11.3.16).
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BeTpoBas Harpyska, B COOTBETCTBUU C OIBITOM IIPOCKTUPOBAHUS OTKPBITHIX KPAHO-
BBIX DCTaKai, MOXET He VIUTBIBATHCS. OMHAKO MPU HecTAHIApTHBIX IapaMeTpax 3C¢Taka-
JIbI (3HAYUTETbHAS BBICOTA, OONBIION IAr KOJTOHH W, COOTBETCTBEHHO, OOIBINAs BHICOTA
ITOAKPAHOBBIX 6ATIOK W JIp.) BOIIPOC O HEOOXOIMMOCTH yJeTa BeTpPOBOIM HATPY3KM pella-
eTCA B KaKIIOM KOHKPETHOM clIydae IIpH MPOeKTUPOBAHNM.

CelicMITIeCKyI0 HaTpy3Ky TP pacdeTe OTKPBITHIX KPAHOBBIX ICTAKAT MOXHO He YIU-
THIBATh.

PacueTHasg cxemMa OTKPBITON KpPaHOBOM 2CTaKaibl B IOIEPETHOM HAIIPaBICHUM IIPH-
HUMAaeTCs B BUJE OTACIBHO CTOAIINX KOHCONBHBIX KOJIOHH, B TIPOMOILHOM HAIIPaRICHUN -
B BUji¢ PSAOB KOJMOHH, IMAPHUPHO WK XECTKO COIPSTKEHHBIX ¢ (GyHIaMeHTOM W IIap-
HUPHO CBA3AHHBIX IT0 BepXxy ITOMKPAHOBRIMM Oankamu. JIg yMEHBIICHWS TOTION-
HUTETbHBIX HAIIPSDKeHUIT OT IIeperiafia TeMIIepaTyp M BO3MOXHOCTY YBEIMICHUS JTMHEI
TeMITepaTypHOTO OJ0Ka TIpeAIouTHUTeIbHee MIapHUPHOe OIMpaHue KOJOHH Ha dyHma-
MEHTHI. JIT 3C¢Takam ¢ OJHOCTYIeHIATHIMA KOJOHHAMM (ITOIKPaHOBas YacTh W IlIeiKka),
COCTMHCHHBIMU pUTesIMu (prc.4.5¢2, 4.6), pacieTHOM CXeMOI B ITOITEPeYHOM HaIIpaBie-
HUN SIBISETCS OJHO- YUIM MHOTOIIPOJIETHAS paMa, a B TIPOJOIBHOM HAIIPaBICHUN — PSIIBI
KOJIOHH, CBSI3aHHEIC IMApHUPHO IOJKPAHOBBIMU OallKaMW U paclopKaMU II0 BEpXy KO-
JIOHH.

PacuetHas cxemMa HAJIBOTHOM YaCTW KpPAHOBOM 3CTaKaabl KaK IPOCTPAHCTBEHHON
CHUCTeMEI IIpuBeficHa Ha puc.4.31. (THIBI Y3MOBBIX COSAUHEHWI Ha cXeMe YCJIOBHO He
mmokasansl). [IpakTUIecK MpU TIPOSKTUPOBAHNM 3Ta pacuyeTHasl cXeMa pacwIeHIeTcsd Ha
DS OTACNTBHBIX TUIOCKUX CXeM. B TOPM3OHTANIBHOM TUIOCKOCTHA TOPHU3OHTATRHAS paMma
paccumnThIBaeTes (prc.4.32) Ha BO3ACUCTBUC ITOIEPEUYHOTO TOPMOKEHUS MOCTOBBIX Kpa-
HoB. OmopaMi paMbl SBISIOTCS KOJTOHHBI HATBOAHOM YACTH ICTAKaAbl, YCIOBHO 3aMe-
HeHHEIe XeCTKUMU omopaMu. CedeHune 2jIeMeHTa / BKIIOYAeT BCe BepTUKAIbHBIC 1 TO-
PU30HTATBHBIC KOHCTPYKITUI OJIOKa TTOTKPAHOBEIX 0aloK. DIeMEHT 2 HUMeeT CIUIONIHO-
CTeHYATOe WK pellleTdaToe KopoOuaroe ceueHue.
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Puc.4.31. PacuerHag cxeMa HaaBOITHOM Puc.4.32. PacdyerHas cxeMa TOPM3OHTAIBHON paMbl
KpPaHoBOI dCTaKambl 1 - TMOIKpaHoBasg KOHCTPYKITUS; 2 — TOPIIeBast paciiopka

B BepTHUKAaIBHONM TUIOCKOCTH paciiopka (3JeMeHT 2 Ha puc.4.32) paccMaTpuBaeTcs
KaK OJIHOIIPOJICTHAS OajkKa ¢ XECTKO 3allleMJICHHBIMUA OIOpaMM, K KOTOPBIM IIPUIOXKEH
warudarmmuit MomeHT, M = Pe, rne P - BepTHUKaJIbHAd HarpyskKa OT KpaHa, € — 9KCIICH-
TPUCUTET, PABHBIN PACCTOSTHUIO OT OCH ITOJKPAHOBOM OAJIKK JI0 ocu OJI0Ka.

Pacdernsie mmuHBI KoJIOHH orpejaessiores 1o CHull B cooTBeTCTBUN ¢ TIPUHSTHIMEA
pacueTHBIMHM cxeMaMHu 3ctakajn. CiemyeT oOpaTWTh BHUMAaHNE HAa TO, YTO IIPU pacdeTre
paM KOHCOJIBHO-TIOJIBECHOI CHCTEMBbI BEPTHUKAIBHAS COCTABISIONIAS OT YCWIMN B ITOJ-
BECKE U OTTSIKKE IIPIIOKEHA B BEPXHEM CCUCHUU KOJIOHHEI.

T'opuszoHTaIBHBIE TIpEACIbHBIC MEPeMEICHUS KOJIOHH OTKPBITBIX KPAaHOBBIX 3CTaKal
Ha YPOBHE TOJIOBKH MOJIKPAHOBOTO pebCa, a TaKXke OaJOK KPAaHOBBIX ITyTeH OT BO3JCH-
CTBHSI KPaHOBBIX HArpy30K olpeaesstorcsa mo ykaszanuwaMm CHwull 2.01.07-85 «Harpysku
u BozjelicTBrs». Heobxommumo obpatuTh BHUMaHMe, uTo B 11.10.11 CHull BBeaeHBI Kak
BepxHSS (Tabi.21), Tak © HIDKHSSA (26 MM) TpaHUIIBI [IPEC/IbHBIX TTlepeMerteHnit. Benu-
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YUHBI TIEpeMENIeHUH MeXy BepXHell M HIDKHEW TpaHUIlaMu OOeCIeYrBaIOT OJTHOBpPE-
MEHHO HAJICXHBIE YCIIOBUS SKCILIyaTallii KPAHOBOTO ODOPYIOBAHUS W IIPEIOTBPAIIAIOT
ornyieHue muckoMpopTa y KpaHOBIUKA. st 3cTaka/l ¢ HEBBICOKUMHM KOJIOHHAMH U
KpaHaM{ TSDKEJIOTO peXruMa paboOThl HIDKHEE OTrpaHHYCHUE MOXET OKa3aTbCs OIl-
penenstiomuM. Hampumep, Ut KOJIOHHBI ¢ OTMETKOUM KpaHOBOTO peiibca 10 M U pexku-
MoM paboTel KpaHoB 7K-8K 1mpemenbHbIl Iporud 1o Tadir.21 st OTKPBITEIX KPaHOBBIX
actakag paBeH #/2500 =4 mM. CiefoBaTeIbHO, YTOOBI YIOBICTBOPUTH YCIOBUSIM
.10.11, mpHUHSTAs XEeCTKOCTh KOJIOHH JODKHA OBITh COOTBETCTBEHHO YMCHBIIICHA.
Ocoboe BHMMaHKE JODKHO OBITH OOpalllcHO Ha BEPTUKAIBHBIA IIPOTHO HAJABOIHOIO
yJacTka KOHCOJBHOM M KOHCOJIBHO-IIOJBECHOM KPAHOBBIX 3CTaKajl. 37eCh CICIyeT BO
BpeMsI MOHTaXa IpPelyCMOTPETh TAKYIO BEJIMYMHY CTPOUTEIBHOTO TOIbeMa KOHIIA KOH-
COJH., YTOOBI B IIPOIECCe SKCIUTyaTallMK IO/ BO3JEHCTBIEM COOCTBEHHOIO Beca M Kpa-
HOBoO#t Harpy3ku, B omtuuue oT CHulla, octaBancs yKIOH KOHCOIH B CTOPOHY Oepero-
BO# yactu paBHBIM mpumMepHo 1/1000 mmuHbl KoHcomu. [IpuBegeHHas peKOMEHIAITAS
CBg3aHa CO crHelnuprKoi paboThl KpaHa Ha KOHIIEBOM YYacTKE SCTaKabl: KpaH TOPMO-
3UT TIPU TIO/IXOJIe K KOHITY KOHCOJIH W Pa3TOHSETCS IIPU JIBIDKEHUY B OOPAaTHYIO CTOPOHY.
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TJABA S

HAJIMAXTHBIE KOITIPbBI

5.1. OBIIME CBEAEHUA 1 KIIACCU®UKAITAA

HaimaxTHbIA KoTlep — TOPHOTEXHMIECKOe COOPYXKEeHIe HaJ MAXTHBIM CTBOJIOM, BXO-
JIAIee B COCTaB IMAXTHOHN ITOXbeMHON ycTaHoBKM. Kollep IpefHasHadaeTcs IS ycTa-
HOBKU HAITPABIISIIONTIX (KOIIPOBBIX) IMKWROB, HAIPABIAIONINX IIPOBOIHAKOB, Pa3Tpy30d-
HBIX KPUBBIX [UIST CKUIIOB M OIIPOKMIHBIX KIIETEH, a Takke KPEeTUICHWS TOCaAOTHBIX YCT-
POMCTB, KJIeTe U Ipyroro obopyaoBanusd. HamraxTHRIN Kollep BOCIIPUHUMAEST HaTpy3KU
OT HATSDKEHMS TTOTheMHBIX KAaHATOB, JaBICHUE BeTpa, BeCc 0OOPYIOBAHMSA, YCTAHOBICH-
HOTO Ha KOIpe. B 3aBUCMMOCTH OT THUIIA HCITOJNB3YeMBIX ITOTBEMHBIX COCYIOB KOIIPHI
Ha3bIBAIOT KIETeBBIMM, CKUITOBBIMU WIN KIIETe-CKUIIOBBIMUA, & B 3aBUCUMOCTH OT UHCIA
PACITOIOKECHHEBIX B CTBOJIE TAXTHI TTOJBEMOB — OJHO-, IBYX- WIA TPEXIIOTbeMHBIMU. 1o
Ha3HAYCHUIO KOIIPHI JICJISIT Ha MIPOXOAUecKUe M SKCIUTYaTallMOHHEIe, a IT0 cXeMe 1 KOH-
CTPYKTUBHBIM OCOOECHHOCTSIM BBIIEIISIOT CIEAYIONINe OCHOBHBIC THIIEI: CTAHKOBBIC
(YKOCHBI¢), IMATPOBBIe W OallleHHbIe KOTIPHI.

CraHKoBbIe (YKOCHBIE) 1 IATPOBEIC KOIPHl YCTAHABIMBAIOTCS MPEUMYIIECTBCHHO Ha
IaxTax ¢ OAHOKAHATHBIMM TIOTLeMaMU. MICIoIb3yeMble B 9THX ITOgbeMax OapabaHHbIe
MIOTbeMHBIe MAITMHBI pa3sMeIaloTcs Ha YPOBHE 3eMIM B OTICIBHBIX 3[JaHUIX, & HA KO-
IIpe YCTAHABIMBAIOTCS HAMIPABIAIONIAE ITKUBBI TS ITOABEMHEBIX KAHATOB — 10 2 IMKWBA
Ha KaXIyIo ITOTbeMHYI0 MAITUHY. BEICOTA TaKWX KOIIpoB AocturaeT 60 MeTpoB. CTaHKO-
BEIIT Koltep (prc.5.1) COCTOMT M3 TpeX OCHOBHBIX YacTei: CTAHKA, YKOCWHBEI U TOJIOBKHU.
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Puc.5.1. CxeMa AByXIIOABEMHOTO CTAHKOBOTO KOIIpa ¢ OJHOM YKOCHMHOI
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CTaHOK - MPOCTPAaHCTBEHHAs, OOBITYHO TIPAMOYTOJbHAs B ILTaHe pellleTdaTas
KOHCTPYKIINS, PACTIONOXECHHAS HEIOCPEACTBEHHO HaJ CTBOJOM ITaxThl. CTaHOK
olrMpaeTcsd Ha paMy, 3aJ0XKeHHYI0O B OETOHHOE YCThe CTBoJIA. B IIpemeslax BBICOTBI
CTaHKa IIPOUCXOIUT ABMKEHUE MOABEMHBIX COCYIOB K MPUEMHBIM ILIOIMIAAKAM 1 UX
pasrpy3ka. B cTaHKe pasMeNaoTcs HaIpaBISIIONINe MTPOBOTHUKU, pPa3Tpy30dHbIC
KPUBEIE, KYIaKW IO MOCATKW KJIeTel WM Kadaloluecs TUIONIaAKM, aMOPTU3aTOPBI
JUIST TOPMO3HBIX KAaHATOB, IPOTUROIOXApHBIC JAIbI W IPyTHAe MPUCIOocOoOIeHUI. B
KOIIpax CTAHKOBOTO THIIA Ha CTAaHOK Yepe3 TONOBKY IlepelaeTcs 4acTh YCWIHK OT
HATSOKCHMST TTOJBECHBIX KaHaTOB, T.¢. CTAHOK SABISACTCS HeCyllelt KOHCTPYKIIUEH B
cocTaBe ITIPOCTPAHCTBEHHOTO KapKaca Kompa. B Kollpax HaJ BeHTWISITHOHHBIMA
CTBOJIAMU CTAHOK JOJDKEH OBITh TepMETHUYSCKM 3aKpHIT, IS JeTo KapKac cTaHKa
OOIIBAETCS JTUCTOBOI CTAbIO.

VKocuHa — HaKJIIOHHBIN 3JIeMEHT, OOBIYHO PACITOIOXEHHEIN CO CTOPOHBI ITOIBEM-
HO¥ MAITTUHBI, 0OecIeUMBaeT YCTONINBOCTE Kompa. MepMBI, Ha KOTOphIe OMMPaIOTCs
HaTIpaBJIAIONIAe ITKUBEL (TTOAIIKUBHEIE (BepMbl), dacamubie GepMbl, CBIA3M MO (ep-
MaM, KOHCTPYKIIUM ILIOMAOK UIST OOCTYKMBAHWS ITKABOB, TOIOBHBIC OAJKW CTaHKA
1 YKOCHHBI 06pa3yioT rOJIOBKY KOTIpa.

CTaHKOBEIE KOTIPHI MMOMYIWIN HaWMOOJbIIee paclipocTpaHeHre, TaK Kak OHU Ha-
JIeKHBI B 9KCIDIYaTalld, a WX KOHCTPYKIIMU JOCTATOYHO IIPOCTHI B W3TOTORICHUU W
MOHTaxe. B HacTosdImee BpeMs IIPOEKTUPYIOTCS W CTPOITCS IMeTbHOMETALTUISCKUE
KOIIPHI, paHee CTPOWINCh M eIlle IKCILTYaTUPYIOTCS OTACAbHBIC KOIIPHI CMEIMaHHON’
CHCTEeMBI: CTAHOK — B BUJe KOpoba U3 XKele300eToHa, TOTOBKA U YKOCHHA — CTaTbHBIE.

IITaTpoBsie KOIIPBL
(puc.5.2) wuMewT  Tpo-
CTPAHCTBEHHBIH Kapxkac

OUpaMUIATBHOU  (DOPMEL,
BHYTPHA KOTOPOTO paszMe-
IaeTcd CTAHOK, HE ydacT-
BYIOIIIMK B paboTe Kapkaca
Ha YCWJIWE OT HATIKECHUS
IOJIBECHBIX KAaHATOB U BBI-
HOMHAIOIMIAA TOJNBKO TEX-
HOJIOTUYeCKHe  (DYyHKIIAU.
Takag cxema xapakTepHa
T JIBYXIIOJBEMHBIX KO-
IPOB IIPU PaCIOIOXECHUN
MOJBEMHBIX MAalllAH  ITOJ
yraom 180 rpamycoB, B
KOTOPBIX 00€  YKOCWHBI
XKECTKO OOBEIWHEHBI KOH-
CTPYKIIUSIMUA TOJIOBKU KOII-
pa B IIPOCTPAHCTBEHHYIO
paMy ¥ He IepejaloT Ha
CTaHOK BEPTUKAIBHBIX W
TOPU3OHTAIBHBIX HAarpy30K
OT HANpaBIIIOIIUX ITKU-
BoB. IllarpoByio ¢opmy
UMEIOT KapKachl OOIBIIIAH-
CcTBa cOOPHO-Pa300PHBIX
Puc.5.2. AByXnoabseMHBIH KOIIep IaTpOBOTO THUIIA IIPOXOTUECKUX KOIIPOB
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(puc.5.3). Takag popma MO3BOIIET CBOOOIHO pa3sMeIaTh BOKPYT CTBOJIA IMAXTHI TTOTh-
€MHBIC MAIUHBI U JeOCIKU.
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Puc.5.3. CxeMa cOOpHO-paz0OPHOTO MPOXOAYECKOTO KOIIpa IaTpoOBOTO THIIA

C yBenuueHUEeM IJIyOMHBI IIOJ3EMHBIX pa3pabOTOK PACTYT KOHIIEBBIE HATPY3KH Ha
MoTbeMHBIX KaHaTaXx. COOTBETCTBYIOIIEE YBEIMUCHUE TUAMETPOB ITOTBEMHBIX KAHATOB U
OapabaHOB TOTLEMHBIX MAIWH JeJIaeT MPUMEHEHUE OJTHOKAHATHBIX ITOTBEMOB Maload-
tdextuHBIM. bostee 3(hdHEKTUBHBIMA SIBISIOTCST MHOTOKAHATHBIC MOIBEMBI C HCITOIB30-
BaHWEM MHOTOKAHATHBIX ITOTBEMHBIX MAIWH, KOTOPHIE IO TEXHUIECCKUM BO3MOXHOCTSIM
IPEBOCXOJIAT OJTHOKAHATHBIC OapabaHHBIC.

Ha mraxrtax ¢ MHOTOKAHATHBIMH IMOTBEMAMM YCTAHABIUBAIOTCS ITPEUMYIIICCTBEHHO
OallteHHbIe HAJIIAXTHBIE KOIIPHI, & MHOTOKAHATHBIE MTOIBEMHBIE MAIIMHBI PA3MEIA0TCS
Ha TIEPEeKPBITUIX OAIIeHHBIX KOMPoB. HecyIme KOHCTPYKIIUKM OallleH BBITIONHSIOTCS U3
MOHOJIMTHOTO XeJIe300eTOHA WIN B BUIE CTAJIBHOTO KapkKaca. [To cTouMocTu 9TH pelie-
HUS TIPUMEPHO PABHOIICHHBI, HO CTAJbHBIE KapKacHbIe OAIIeHHBIE KOIIPHI BO3BOJISITCS B
cpenreM Ha 30 % OBICTpee XeIe300eTOHHEIX.

barreHHbBIE KOMPBI CO CTAIBHBIM KapKacOM MMEIOT B IUIAHE KBIPATHYIO WX IIPSIMO-
YIOJIIbHYIO (pOpMY M JTOCTUTaIOT BBICOTHI 100 1 Oojtlee MeTpoB. BHyTpu OaiieH uist IBU-
KEHUSI COCY/IOB Pa3MEIaeTCsl CTAHOK, KOTOPBIM CBOMM OCHOBAHWEM OITMPACTCS Ha YCThEe
CTBOJIA, 4 B TOPU3OHTAILHOM HAIIpaBJICHUN PACKpPEIUICH K IepeKphITUsiM Kotrpa. Coop-
HO-MOHOJIUTHBIC XEJIe300€TOHHBIC MEPEKPBITHS 0 CTAIBHBIM OajKaM o0pas3yioT XecT-
KM€ TOPU3OHTAJBHBIC JMCKH, OOECIICYMBAIOIINE TOPU3OHTAIBHYIO XECTKOCTh KapKaca.
Kapkac 6arreHHOTO KoIlpa COCTOUT U3 KOJIOHH, CBSI3e, pureiei u OaloK TepeKpPhITHIA.

B mocennue ToABl HA HEKOTOPBIX IAXTaxX ITOCTPOCHBI MOTBEMHBIE KOMIUIEKCHI, TJIe
MHOTOKAHATHBIC MTOIBEMHBIE MAIMHBI UCTIONB3YIOTCS IO CXeMe OJIHOKAHATHOTO IIO/Ihe-
Ma, T.c. IOIbeMHAasl MallliHa pa3MellaeTcs Ha YPOBHE 3eMJIM B OTJEIBHOM 3[aHUM, a Ha
HA/IIIIAXTHOM KOIIpe CTAHKOBOTO WM IIATPOBOTO THIIA YCTAHABIWBAIOTCS HAIIPABJISIOIINE
IMKWBBI IS TIOTBEMHBIX KaHATOB. bes3ballleHHBIC TTOIBEMHBIE KOMIUIEKCHI SKOHOMUYHEE
OaIlleHHbIX, UMEIOT MEHBIIINH PACXOJ CTATHM U MOTYT OCOOCHHO 3(h(HEKTUBHO HCITOIB30-
BaThC IIPH PEKOHCTPYKITAU JCHCTBYIOIINX OTHOKAHATHBIX MTOIBEMHBIX YCTAHOBOK.
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Hanmaxtaeie Korpbl oTHOCATCS Ko II Kitaccy OTBETCTBEHHOCTH 3J/IAHUN U COOpYXKe-
HUA B COOTBeTCTBUU C «lIpaBriaMu ydyeTa CTEIleHU OTBETCTBEHHOCTH 3JIAHUM U COOpPY-
KCHUM MPU TPOEKTUPOBAHNN», a KOS(DDUIIUCHT HAJECKHOCTH M0 HA3HAYCHUIO JUTST HUX
ycTaHapimBaercs Yy, = 0,95.

Loy HaAIaXTHBRIX KOIIPOB B OOIEM O0OBEME CTPOMTENBHBIX CTAIBHBIX KOHCTPYKITAH
OTHOCHUTEIHHO HEBEIMKA WM COCTABISIET OKOJMO 2% oOT o0IIeil Macchl MOHTHPYEMBIX
CTaJbHBIX KOHCTPpYKIIUI [3].

MoHTax KOHCTPYKIIMI KOIIPA MOXET BBITIOJTHSITHECS HEITIOCPEICTBEHHO HAJl CTBOJIOM
HapaluBaHUEM YKPYITHEHHBIMK OJIOKAMHK C HCIOJIB30BaHMEM OallleHHOrO KpaHa.
KOoHCTpYKITUM CTAaHKOBBIX KOIIPOB OOBIYHO MOHTHUPYIOTCS DSIJIOM CO CTBOJIOM W yCTa-
HaBJIMBAIOTCS B padbouee MOJIOXEHUE HAJBIDKKON, CIIOCOOOM MOBOPOTA WM ITOBEMOM
CO CKOJIbXeHUMeM. HaaBKKy MPUMEHSIOT U IIPH CTPOUTEIHCTBE OAIlleHHBIX KOIIPOB.
PexkoMenayeTcss HAIBIDKKA CKOJBXCHHEM IO CTAIBHBIM CISI0aM C WCIIOJb30BAHUEM
MMPOKIANIOK U3 aHTUGMPUKIIMOHHBIX TKaHel. MeToJl MOHTaXa BBIOMpAIOT, WCXOIS U3
YCIOBUS MUHHUMAJIBHOTO TIepephiBa B paboTe MOIBEMHON YCTAHOBKKM U OCOOCHHOCTEH
TUTOTIIAJIKM CTPOUTENbCTBA. HajraxTHbie KOIPHI MMOJBEPTalOTCS BO3JICHCTBUIO CIICITH-
brYecKux IMMAaXTHBIX YCIOBUH (IIpOMBINUICHHAs aTMochepa, 3arps3HeHHast OKCUIaMKu
a3oTa M Cephl, MBUIBI0 U T.JI.) U KIMUMATUYECKUX (HPAKTOPOB, dYallle BCETO COOTBETCT-
BYIOIIIMX CIa0OM W CpelHEl arpecCUBHOCTHA BO3MYIIHON cpeibl. Bce MeTauIoKOHCT-
PYKIIMK KOIIpa JOJCKHBI OBITh 3allUINEHBI B COOTBETCTBUM ¢ TpebdoBanueM CHull
2.03.11-85 u uacTpyKKeir BHUMOMIILC «lIpotnBoKOppO3ritHasa 3allUTa apMHAPOB-
KA CTBOJOB, METAIUIOKOHCTPYKIIUI IMAXTHOW IMOBEPXHOCTU W IPYroro TOPHOTEXHUYE-
CKOTO 0OOPYIOBAHUS».

5.2. HATPY3KM ¥ BO3TEUCTBUY

B cootrBercTtBrm co CHull 2.01.07-85 Harpy3Ku, yYWThIBa€MbIC IIPU IPOCKTHUPOBA-
HUM HAIIIAXTHBIX KOIIPOB, IOJIPA3IC/IAI0TCS Ha MOCTOSHHBIC W BPEeMEHHBIC (JUIUTEIh-
HBIE, KpaTKOBpeMeHHBIE, ocobbie). K MOCTOSHHBIM HArpy3KaM OTHOCSTCS: BeC HecCy-
IMUX KOHCTPYKIIMI KOIIpa; BEC OIPaXIAINUX KOHCTPYKIIUH; BEC paccTpeloB W Ha-
MIPaBISIONMX TTPOBOJHUKOB. K JIMTEIBHBIM HArpy3KaM OTHOCSTCS: COOCTBEHHBIN Bec
CTAITMOHAPHOTO TEXHOJOTUYECKOTO OOOPY/OBAHUS U BCIIOMOTATEJIBHBIX YCTPOUCTR;
paboure yCWIHMS B MOJBEMHBIX KaHATax; pabouyue ycwiusg (OT IIpeBapUTEIBHOTO Ha-
TSDKEHUSI) B IIPOBOAHUKAX; paboure ycwius (OT TIPEeABAPUTECIBHOTO HATSDKEHUS) B
TOPMO3HBIX KaHaTaxX MapallioTHBIX YCTPOMCTB; M3OBITOYHOE JaBICHWE U pa3pexcHUC
BO37yXa (KOMIIpECCHS U JICIIPECCHS ), BOSHUKAIOIME IIPY BEHTWISIIUU TIIaXT; BEC KU/~
KOCTel M TBEPHBIX TEJ, 3aIlOTHSIOIINX OOOpY/IOBAHME U €MKOCTH B IIpollecce IKC-
IUIyaTalliy; BeC OTIOXCHUN MPOU3BOACTBEHHOM IIBLIH.

K kparkoBpeMeHHBIM HArpy3KaM OTHOCSTCS: YCWINS B TOPMO3HBIX KaHaTax Iapa-
ITIOTHBIX YCTPOUCTB IIPH IIPEIOXPAHUTESIHHOM TOPMOXEHWHW; HATPY3KH, BO3HUKAIOIIIE
MIpU TIOCajKe KIIeTel Ha KyJaKu;, HArpy3Kd OT MOJBIDKHOIO MOTBEMHO-TPAHCIIOPTHOTO
000PYJIOBAHUS, UCTIONB3YEMOrO MPH SKCILTyaTaIlii KOIIpa (OT MOCTOBBIX KPaHOB, ITOTb-
€MHUKOB, JIeOSIOK U JIp.); Bec JIOJIeH, jeTaneii 1 PeMOHTHBIX MaTepuajloB B 30HAX 00-
CIyXKWBAaHUSI M PEMOHTA OOOPYIOBAHHUS; BETPOBBIC HArpy3KW; CHETOBBIE HATPY3KH C
MMOJIHBIM HOPMATHMBHBIM 3HAYCHUWEM; YCWIWS, BO3HMKAIOIIME BCIICJICTBUEC pPa3BOpOTa U
OITPOKMIBIBAHUS COCY/IOB IIPUA pas3Tpy3Ke.

K ocoOsiM Harpyskam OTHOCSTCS: aBapUifHbIE (9KCTPEHHBIC) HATPY3KU, BBI3BAHHBIC
YCUIMSIMU B TTOJBEMHBIX KaHATaX IIPH Pe3KOH 3a7epkke (3allleMICHUM) MOTHUMAEMOTO
cocylla B CTBOJIC IMAXTHI W IIPU IIEPEIIOIbeMe COCYy/la; HArpy3KM, BO3HUKAIOIINE OT cpa-
OaThIBAHUS ITAPAIIOTHBIX YCTPOMCTB TOCIIe OOphIBa KaHATa; CEHMCMHUYECKHUE BO3JIEHUCT-
BUSI; BO3JCUCTBUS OT OCE/IaHMS OCHOBAHUS B paiioHaX TOPHBIX BRIPAOOTOK.
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HopMmaTtwBHaEIe 3HaYeHWST MOCTOSHHBIX HArpy30K OIIPEIe/ISIIOTCS II0 apXUTEeKTYpHO-
CTPOUTCIIFHBIM UepTekaM. HopMaTUBHBIC 3HAYCHMSI BPEMEHHEBIX TEXHOIOTHUICCKUX Ha-
TPY30K OIIPEACIISIIOTCS COTIACHO TEXHOJNOTHUSCKUM 3aJaHUSIM Ha CTPOUTEIHHOE IIPOeK-
TUpoBaHWe. B 3amaHmAX MOIDKHBI OBITH yKa3aHbl UHUCICHHEIC 3HAYCHUS HOPMATHBHBIX
Harpy3o0K, Ko3hPUIMEeHTH HaACXKHOCTH IO Harpy3KaMm, MIPHUBEICHBI CXEMBI pacIIoo-
KEHHUSI COCPEIOTOYCHHBIX W pacIIpe e ICHHBIX PKCINIYaTAITMOHHBIX HAIPYy30K ¢ YKa3aHH-
eM TabapuToB OOOPYIOBAHMS, Y3IIOB €T0 OIUPAHMWI W IIPHUBI30K K Pa3OMBOUYHBIM OCIM K
OTMETKaM IIePeKPBITUI WIX ILTOIMAMOK. B 3amaHusax opraHM3amdii, pa3padaThIBAIOIIIIX
MIPOCKT OpPraHm3alli CTPOUTEIBCTBA, IIPUBOMSITCA CXEMEL IPWIOXKCHWSI W BEIMINHEL
HArpy30K OT IIPOXOMICCKOr0 OOOPYIOBAHMS, BO3HUKAIOMMX IIPU HCIIOIL30BAHUM IIO-
CTOSSHHOTO KOIIpa I IIPOXOJIKK CTBOJIA, T MOHTAXHEBIX HAIPY30K.

Hcxoma w3 paifoHa CTpOUTEILCTBA, CHETOBas M BeTpOBasd HATPY3KU OIIPEICIISIOTCSI
cormacHo CHull 2.01.07-85 «Harpysku u BoszeiicTBUSI». Harpysku oT celcMUYeCKUX
BozjaciicTBuil onpeaesaoTcsa cormacHo CHull 11-7-81 «CTpoUTeNbCTBO B CEUCMUYECCKUX
patoHax».

BospgeiictBust OoT IIpocaloK OCHOBAHWS YIMTHIBaIOTCA coritacno CHwull 2.01.09-91
«3TaHIs U COOPYXKEHUS Ha IT0pabaThbIBaeMbIX TCPPUTOPHUIX U IPOCATOIHBIX TPYHTAX>.

Macca HecyImmnx KOHCTPYKIIMIT CTAHKOBOTO KOIIpa ¢ OJHON YKOCHHOU IIPUOIVDKCHHO
MOXeT OBITH OIlpe/ie/icHa II0 SMIIUPIICCKUM (hOpMyIaM:

G =0,25H,/0,1S,,,, - AId OJHOIIOJbEMHBIX KOIIPOB;

G =0,28H,/0,15,,, — I IBYXIIOABEMHBIX KOIIPOB;

rime: H - BBICOTa KOIpPa, M; Sy, — HAUOOJIbIIEe Pa3PhIBHOE YCWIKE OIHOTO U3 KAHATOB,
kH; G - macca KOHCTPYKIIMI B TOHHAX.

OO61masg Macca Kollpa pacipeiesseTcss MeXJIy ero 4acTIMU B CIEAYIOIMX COOTHO-
meHuax: craHok — 30 -40%, romoka — 20 -40%, ykocuna — 25-35%. Maccy BCIIOMO-
raTeJIbHBIX KOHCTPYKIIME (paccTpeibl, MTPOBOMHUKW, JISJIBI, JIECTHHUIIBI W IIP.) MOXHO
Y4ECTh, BBEMIS B YKa3aHHBIC (POPMYIIBI ITOBBIIAINWN KoaddurueHTt 1,1-1,15.

Maccy HecyIux KOHCTPYKIIHI OalleHHOTro KOoIpa IMPUOIMKEHHO MOXHO OIIpeje-
JIUTH TI0 VIeJbHOMY PacXojly CTald Ha 1 M3 CTpOWTeNIbHOTo 00beMa KOIlpa, IPUHUMAS
€ro paBHBIM: IpHU BBIcOTe Kolpa g0 30 merpoB - 30 Kr, IIpu BbICOTE Kolpa oT 30 mo
80 meTpoB — 31-40 kr, mmpu BeicoTe oT 81 g0 110 MeTpoB — 41-45 kr. Pabouue ycu-
JIUSL B TIOJTBEMHOM KaHATE TIPH OJHOKAHATHOM ITOBEME OIIPEHEIISIOTCS U3 CICAYIOIIINX
BBIPaXXECHUN:

» B Hauaje MoJbeMa cocy/ia ¢ Tpy30M S = [Gl +Q+ p(H+ h)](l +a/9)k ;

» B KOHIIE ITObeMa cocy/ia ¢ TPy30M S = [Gl +Q+ p(H+ h)](l— a8k
+ B Hayale CITycKa cocyia Sy =Gy +Q + p(H + h)|1-ay/g) - 1k
. B KOHIIE CITyCKa COCYa S, =G+ Q@+ p(H + W1+ ay/g) 1k ,

e Gp u G, — ToJie3Has HArpy3ka COOTBETCTBEHHO IMOIHUMAIOIIETOCS U CITYCKAIOIIETOCs
cocyna; ( — cOOCTBEHHBIN Bec cocyza; p — Bec 1M IMOIBEMHBIX KaHaTOB; H — BBICOTa
MoTbeMa; /i — BBICOTA OT IPUEMHOMN TUIOIIA/IKK IO OCH IIPUBOIHOIO TIKUBA; d U dy — yC-
KOpeHWEe U 3aMelJIEHUE COOTBETCTBEHHO B Havyajle M KOHIIE ITOJbeMa; g — YCKOpPEHUE
CBOOOJHOTO TIANeHUs; k — KO3(OUIIMCHT COPOTHUBICHUS TEPEMEIIICHUIO JIBVDKYITAXCS
yacTeil rmogpeMHoM yctaHoBkU (k=1,06+1,15). IIpu pacdere Kapkaca KoIpa JIOITOJTHK-
TEeIbHBIE YCWIWS B KaHaTaX OT YCKOPEHWS, 3aMeIJICHUS M COIPOTUBICHUS IIepe-
METIIEHUIO pa3pelaeTcss He YIUThIBATS.
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Pabourte ycwingd B MOTBEMHBIX KaHATAX P MHOTOKAHATHOM IMOIBEME MOIYT OBITh
orpesiesieHbl 10 (hopMysiaM JIJIT OJHOKAHATHOTO TIOABEMa, HO HEIIOCPEICTBEHHO JUIS
pacuyeTa KOHCTPYKITAE KOITpa HCIIONB3YIOTCS HArpy3kd Ha (GyHIaMEeHThI MHOTOKaHAaT-
HBIX TTOBEMHBIX MAaIMH, KOTOphIE B 3aBUCHUMOCTH OT pabodvero yCWIWs KaHaTa U Tia-
pPaMETPOB MAIITUHBI OIPEJIENIIIOTCS 10 WHCTPYKIIUM 3aBOJIA M3TOTOBUTENS ITOTBEMHOL
MarmuHbl. IS KOPOB OJHOKAHATHBIX TIOJBEMOB aBAPUITHBIC (IKCTPEHHBIE) HATpy3KH
MIpY  BHE3AITHOM 3allleMJICHUM TOJHUMAIOIIETOCS COCy/la OIPEASISIOTCS Kak cyMma
PAa3pBIBHOTO YCWIWS B IIOJBEMHOM KaHAaTe OMHOTO W3 IOABEMOB, JBOMHOIO pabovyero
YCWIMS B COIPSCKEHHOM KaHaTe TOTO Xe IoheMa, pabouMx YCUIWM B ITOIBEMHBIX
KaHaTaxX OCTAJBHBIX MOIBEMOB. Pa3pbIBHOE ycwine KaHaTa OIpejelisieTcsl KaK 4acTHOe
OT JIeJICHUS Pa3phIBHOTO YCWIMS KaHaTa B IIEJIOM, YCTAHOBICHHOTO COOTBETCTBYIOIIMM
roCyIapCTBEHHBIM CTaHJIApTOM, Ha Koadduiment omHopogHoctr 0,8. mst Kompos
MHOTOKAHATHBIX IMOBEMOB aBapUHBIE (IKCTPEHHBIC) HATPY3KM IIPU PE3KOH 3ajiepkKe
(zalmeMIICHUM) TTOHUMAIOIIETOCS COCY/a OIPEACIISIIOTCS B COOTBETCTBUUA ¢ MHCTPYKITHEH
3aBOJIa U3TOTOBUTEIIST MMOABEMHOM MAaITUHBL [IpH OTCYTCTBUM TaKOW WHCTPYKITMK aBa-
pUiiHBIE HATPY3KM JIOIyCKACTCS OIPEIesITh KaK CyMMY Pa3pbIBHOTO YCWIIHMSI BCEX KaHa-
TOB B IOAHUMArOIIEHCS BeTBU 1 0,75 pa3pbIBHOTO YCWINS BCeX KAHATOB B OITyCKAIOIIEH-
cst BeTBU. KoahduiimeHTsI HAJIEKHOCTHA 110 HATPY3KE JJIST OTIPE/ICICHUS PacueTHBIX Ha-
rpy3ok npuHuMamoTced mo CHull 2.01.07-85 1 CHull 2.09.03-85.

Pacder KOHCTPYKITHI KOIIpa CIIEAyeT BBITOTHSATE C yIeTOM Haubojee HeOIarompusiT-
HBIX COYETAHWN HATPY30K WIIM COOTBETCTBYIOIIMX MM YCWIHH. DTU COYECTAHUS yCTaHAB-
JIMBAIOTCST U3 aHAJIM3a PEAIbHO BO3MOXHBIX BAPUAHTOB OJTHOBPEMEHHOTO JIEHCTBUS pa3-
JIMIHBIX HATPY30K M PA3IMIHBIX CXeM WX IPWIOXKEHUS, B T.4. U OTCYTCTBUS HEKOTOPHIX
n3 Harpy3ok. [Ipu 3TOM HEOOXOIMMO YIUTHIBATH, YTO YCWIMS B IOIBEMHBIX KaHATAX
OJTHOTO TIOTBEMA, OTHOCSIIMECS K HArpy3KaMm pa3iuyHON JUTUTEIHHOCTH HE MOTYT Jeii-
CTBOBATh OJHOBPEMEHHO, T.C. SIBISIOTCS B3aMMOMCKIIOYAIOITAMEU. HekoTophle U3 Kpart-
KOBPEMEHHBIX HArPY30K YUYMTHIBAIOTCS TOJBKO IIPH pacyeTe 3JIeMEHTOB KOIIpa, Ha KOTO-
pble OHM OKAa3bIBAIOT HEMOCPEJCTBEHHOE BO3JICHCTBHE W ITOSTOMY HE BKIIOYAIOTCS B
OCHOBHBIE COYCTAHUS OJHOBPEMEHHO C PabOYMMU YCWIMSIMH B TMOJBEMHBIX KaHaTax.
OTUMUA HArpy3KaMU SBISIOTCS JTUHAMWYECKHUE HATPY3KM, BO3HHKAIOIIHUE I[IPU ITOCAJIKE
KJIeTelt Ha KyJIaKW, W YCWINS, BOSHUKAIOIINE TIPU PAa3BOPOTE M OIPOKUIBIBAHUKA COCY/IOB
pu pasrpy3ke. KoshdurmeHTsl coueTaHnit 11 pacueTHBIX 3HAYCHUN HArpy30K ITPHUHK-
marotest comtacHo CHull 2.01.07-85. B 0cobbIx coueTaHMSIX HATPY30K (KpOoMe pacueTa Ha
ceficMUYecKre BO3JICHCTBUS) UL BETPOBOM HArpy3ky KO3 dUIMEHT coueTaHUl paspe-
maeTcs IIpruHUMaTh paBHEIM 0,5. IIpr pacdyeTe Ha CeUCMMYECKHUE BO3IECUCTBUS KO3(PPUI-
[ACHTHI COYCTAHWI TSI PaCYETHBIX HArpy30K npuHuUMaTcsa contacHo CHull I1-7-81%,

5.3. KOHCTPYUPOBAHUE W PACYET

5.3.1. CraHkoBble Kompbl. /[JISI MpOEKTHUPOBAaHUS KOIpa HEOOXOAWMBL 3aJaHKC Ha
CTPOUTEJIBHOE TIPOSKTUPOBAHME, B KOTOPOM IIPUBOJISITCS aHKETHBIC JAHHBIC JUTS pacye-
Ta KOIIpa; MECTO IMOCTAHOBKM KOIIpa, T.. Ha3BaHWE HACEJICHHOTO ITyHKTA, IPEIIIPUSTHS,
IMAXTHI; KOJIMYECTBO M POJ IOABEMOB; IIIyOMHA W JUAMETp CTBOJIA IIMAXTHI; Pa3MeEpHI,
Macca U Ipy30IIOABEEMHOCTh ITOIBEMHBIX COCYIIOB; CKOPOCTH JIBMKCHUS COCY/IOB; OTMETKA
MIPUEMHOM TUIOIIAIKN; OTMETKH, THAMETPHI M BEC HAIMPABISIONINX INKWBOB; IUAMETD U
oTMeTKa OapabaHa IMOXBEEMHON MAIMHBI, €€ THIl; JAAAMETPhl TOIBEeMHBIX KAHATOB U WX
DPa3phIBHBIE YCWINS, Macca IM KaHATOB; MaKCHMMAaJIbHAST KOMIIPECCUST WITH JISTIPECCHST; BeC
HAITPABJISIONIX IIKWBOB; HArpy3KH OT TOPMO3HBIX KaHATOB IApaIliOTHBRIX ycTpoicTB. K
3QJIAHUIO TIPUIATAIOTCS YEPTEXM ITPUMBIKAIONINX K KOIIPY 3/IaHU; YepTeKHU HAIPaBISIO-
IMKAX TIKABOB, TTOCAIOUYHBIX KYJIAKOB U JIPYroro o0OpYJIOBAHUST; YePTEXKH YCTPOUCTBA YCThS
CTBOJIA, TIOTIEPETHBIN pa3pes CTBOJA C PACIIONOKEHUEM TTOIBEMHBIX COCY/IOB.
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T'erepasibHble pasMepbl KOIIpa, T. €. €T0 BhICOTAa (OTMETKA OCH BEPXHETO KOIIPOBOTO
IMKWBA) W PACCTOSTHUE OT OCU CTBOJIA JIO OCH ©OapabaHa ITOJBEeMHON MAaIlWHBI, OIIpejie-
JISTIOTCS. 110 3aJIaHUI0 Ha MPOEKTUPOBAHUE Kolpa. MakcuMmaiabHas JIMHA HAKITOHHOMN
CTPYHEI KaHaTa To/DKHa OBITh 60— 65 MeTpoB. llpm GOMBIIMX IIMHAX IPOCKTUPYIOTCS
MOJUIepKMBAIOIIE YCTPOUCTBA (MauThl U 1p.). lIpubmiokeHre MOTBEMHBIX KaHATOB K
KOHCTPYKITUSIM KOITpa JIOJDKHO OBITh HE MEHee: IPU BepTUKAIbHOM KaHare — 200 MwM;
IpY HAKJIOHHOM KaHaTe, PaCITOJIOXEHHOM IOl DJIeMeHTaMU KOHCTPYKIMi — 150 mwM;
MIpY HAKJIOHHOM KaHaTe, pacIloIOXEHHOM Hal 3JIeMeHTaMK KOHCTpykIuit — 1/100 cBo-
OOHOM JUIMHBI KaHAaTa.

PasMepsl cTaHKa KoOIlpa U €ro ITOJOXEHWE B IUIAHE OTHOCUTEIBHO CTBOJA IMAXTHI
OIIPEICIISTIOTCS TIOIOXEHUEM TTOIBEMHBIX COCYIOB M apMUPOBKU. PasMephl MEXITy OCSIMU
CTOEK TPUHUMAIOTCS KpaTHBIMKU 100 MM. 3a30pbl MEXIY COCYIIOM W BBICTYITAIOITUMH
TpaHSIMUA DJICMEHTOB CTaHKa JIOJDKHBI OBITH TP KECTKUX IIPOBOJHUKAX HE MeHee
150 MM ¥ TIpM KaHATHBIX IPOBOJHMKAX He MeHee 200 MM.

OropHast paMa CTaHKa COCTOUT U3 JIBYX IPOJOIBHBIX 1 HECKOMBKUX TIOMIEPEYHBIX OATOK.
basku pacrioiaratorcsi B IUIOCKOCTSIX CTEHOK CTAHKA M PACCYMTHIBAIOTCS KAaK pa3pe3HbIe
OaJIK¥ Ha HArpy3KH OT CTOeK cTaHka. [JTyOuHa 3aI0KeHMs paMbl 3aBUCHAT OT BHJIA TTOIBEMA.

CTOMKHN CcTaHKa IIPOEKTHPYIOTCS U3 ITHPOKOIIONOYHBIX JIBYTABPOB, U3 IIPSIMOYTOJh-
HBIX TPYO WM KPECTOBOTO CEUCHUS M3 2-X YTOJIKOB. PellleTka MEXIy CTOMKaMU CTaHKa
BBITIOJTHAETCST IO KPECTOBOM, PACKOCHON WIM TIOJypacKOCHO# cxeMe. MHoTma mpume-
HsleTcsl OecpackocHasl pelieTka (paMHOTO THIa). BbhIcoTa IraHesu perieTKH JTOLKHA
OBITh YBSI3aHA C PACCTOSHUEM MeXay paccrpesamu. [llar y3ioB perneTky ITpUHUMACTCS
3,5-3,0 M Ipu METALIAYECKHUX MMPOBOJHKKAX U 3,0 -2,5 M — IIpH JICPCBIHHBIX.

1 BBOJA M BBIBOJIA ITOABEMHBIX COCYIOB M KPYITHOTAOAPUTHBIX T'PY30B, OITycKae-
MBIX B CTBOJ, B peIlleTKe IIpeaycMaTpuBaioTcsi mmpoembl. CTOMKK CcTaHKa B TIpejeiax
BBICOTBI ITpOEMa PACCUUTHIBAIOTCS KaK CTOWKU PaMBbl C YIETOM M3THOa OT TOPU3OHTAIb-
HBIX CWJI, BOCIIpUHMMACMBIX peIIeTKoM cTaHka. IlpoeM okaiimirsieTcst KeCTKUMU DPH-
TeJISIMUA, YCTAHOBICHHBIMIA BMECTO PACIIOPOK PEIETKH, WM YCWICHHOE CeUeHUEe CTO-
KA TIpOJUICBACTCS HAa OIHY IMaHETIb BBINIEC M HIDKE IIpOeMa.

PerreTka cTaHKa IIPOCKTUPYETCS W3 YIOJIKOB WKW 3aMKHYTBIX T'HYTBIX MPOGWICH.
PaccTpenbl Ha3HAYAIOTCS M3 JABYTABPOB JUIS TIOJBECHBIX MyTel ¢ IMMUPUHON ITOJIKM, PaB-
HOM IMUPUHE IIOJIKK PACCTPEIOB, YCTAHOBJICHHBIX B CTBOJIE IMAxThl. CTaHOK KOIIpa Ha
YpOBHE PabOUYMX IUIOMAIOK OTpaXKIACTCS PEINeTKOW WX CETKOM BBICOTOM He MeHee
2,5 M. [IpoemMsl B cTaHke Ha paboYMX IUIOMIAAKAX JOJDKHEL OBITh 3aKPBITHI CIIEITUATBbHBI-
MU TIPEJAOXPAHUTEIBHBIMU TIIAXTHBIMKA JIBepbMU. HeobxommuMocTh OOIMMBKYA CTaHKA
KOIlpa MO BCEH BBICOTE pEIIaeTCsl B 3aBUCUMOCTH OT TEXHOJOTHMIECKUX TPeOOBAHMUIA.
O06s13aTeTbHA OOIMBKA YUACTKA CTAHKA, TIE BEJETCS pasTpy3kKa CKUIIOB.

PexomeHmyeTcs BBIOMPATh TAKOE MMOMOXECHUE YKOCUHBI, YTOOBI €€ OCh IMPOXOJIiia e-
pe3 IeHTP BEpPXHETO KOIIPOBOTO IKHUBA. PaccTosiHUEe OT OCH CTBOJA JIO HIDKHEH OIMOPHI
YKOCUHBI HA3HAYAETCS TAKWUM, YTOOBI YKOCHHA 3aHsUIA ITOJIOXEHHWE, IPU KOTOPOM ITy-
YOK PaBHOJCUCTBYIOIINX CWJI HATSDKEHMS KAaHATOB pa3MelacTcsd MEXIy CTAHKOM U
YKOCUHOM, a yCWIME B YKOCHHE OT 3arpyXeHUs KOoIlpa CHIaMU HaTSDKEHUS KaHATOB
cocrapmsgeT 80-90% MakCHMAaNbHONW BEIMYWHBI PABHOMCHCTBYIONIEH CIT HATSKCHIS
KaHaToOB. BBIOOp ITOIOXEHUS OIOPHI YKOCHHBI BBITOIHSACTCS rpadIecKuM ITOCTPOCHH-
eM. BpicoTHas oTMeTKa HIDKHEH OIOphl YKOCWHBI HazHavyaeTcd Ha 0,6 MeTpa BBIIIE
TUIAHUPOBOYHOI OTMETKU 3EMIIH.

PazHOC CTOEK YKOCHMHBI B IIOIIEPECYHOM HAIIPABJICHUU obecricurBaeT OOKOBYIO YC-
TOWYMBOCTH KOIIPa HA BETPOBbIC HATPYy3KHW. PeKOMeHIyeTcss B BEpXHEW YacTU YKOCUHBI
MIPUHUMATE PA3HOC PABHBIM PACCTOSHHUIO MEXIY HAIIPABISIONIUMA IIKUBAMU, a B HITK-
Hett — paBHBIM (0,25-0,35) BBICOTHEI KoTipa. It YMEHBIICHUST PACUYETHOM JUIMHBI CTOEK
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M3 TUIOCKOCTH YKOCHHBI YCTAaHABIMBAIOTCS PACTIOPKU, COSAMHSIONINE MX CO CTaHKOM. B
TUTOCKOCTH YKOCHUHBI €€ CTOHUKK COSIUHSIOTCS MEXIYy COOOM PEIeTKON KpecTOBOH Wi
MMOJyPACKOCHOM CXEMBI, WIH XECTKO MPUKPEIUICHHBIMM K CTOWKaM pacropkamu 6e3
packocoB (pamHas ykocuHa). OOBIYHOE CEUYCHUE CTOEK YKOCHHBI — JIByTaBpOBOE, W3
MMPOKATHBIX JIBYTABPOB C MapaJUICIBHBIMUA TPAHSIMHU ITOJIOK WKW M3 CBAPHBIX JBYTABPOB.
B paMHBIX yKOCHHAX JUIST CTOEK MPUMEHSIOTCS TaKXe KPYIJIble W IIPSMOYTOJBHBIE TPY-
OBI, CBapHbIC KOPOOYAThIC CCUCHUS U3 4 JIMCTOB.

T'0J0BKM KOTIPOB OTIHMYAIOTCS OOJBIIINM Pa3sHOOOpa3HeM, TaK KaK WX KOHCTPYKITUS
3aBUCUT OT PACITOJIOXEHUS IMOMBEMHBIX COCYJIOB B CTBOJIE IMAXThl U CIIOco0a pasMelne-
HUS KOITPOBBIX IMIKUBOB (B OJJHOM YPOBHE, B OJHOM TIOCKOCTH OJIMH TIOJ IPYTUM U T.I.).
Tlom KaxIBIil MIKUB YCTAaHABIMBAETCS 2 TOMIIKUBHBIE epMbl (Oanku). PaccrosiHue me-
KTy HAMH OIIpeeisieTcsl KOHCTPYKITUEH OIMOPHBIX IMOAIMAITHUKOB TIKMBA. llommkus-
HBIe (hepMBbI OMUPAIOTCS Ha TOJOBHBIE OAIKKM CTAHKA M YKOCHHBI, Yepe3 KOTOphIe Ha-
TPY3KHU IIepefialoTcs Ha YKOCUHY M, YACTUYHO, Ha hacajmHble (pepMbl M CTOMKHM CTAaHKA.
IIpu pacdere OMIIKUBHEBIX (hepM U OAJIOK JICHCTBYIOIIME Ha HUX HATPY3KU OT ITOIBECMHBIX
KaHATOB YBEIMYMBAIOTCI Ha KO3(pGHUIMeHT auHamMudaHOocTA 1,25. IlonoxeHue ys3ioB
HIDKHETO TI0sIca TOIIIKUBHBIX (hepM OIIpesiessieTcsl MOJIOKEHNEM TOIOBHBIX 0AIOK YKOCH-
HBI U cTaHKAa. PeKoMeHyeTcsl OIOpHBINM pacKoc, OIMMPAIONIUCS Ha YKOCHHY paciioa-
raTh Tak, YTOOBI €0 OCh COBIMAJIAIA C OCBIO YKOCHHBI M IIPOXO/IA Yepes3 IIEHTP IIKUBA.

IIpocTpaHCTBEHHYIO XKECTKOCTh KOHCTPYKIIMM TOJIOBKA KOIIpa OOECIIEUYUBAIOT TO-
PU3OHTAIIBHBIC CBSI3W 110 HIDKHUM ITOsicaM ITOAINKUBHBIX (hepM W HAKIOHHBIC CBI3M B
TUTOCKOCTSIX 2JIEMEHTOB PEIETKH, YCTAHOBICHHBIC MEXy BHYTPCHHUMU ITOAIIKUBHBIMHI
dbepmamu 1 Mexy acagTHBIMU W HAPYXHBIMU TTOAIKUBHBIME hepmamu. 11o BepxHUM
rmosicaM TIOIMKUBHBIX (epM YKIaABIBACTCS HACTHI M3 PUMICHBIX JIUCTOB, 0OPa3YIONINX
TTOJT TOAITKWBHON TUIOMIAMKA. [ CO3/aHus TOPU3OHTAIBHOIO KECTKOTO JUCcKa Ha-
CTUJI TIPUBApUBACTCS K BEpPXHEMY I0sICY ¢bepM, 4 B MeCTaXx 3aBOJKM IIKHUBOB BBIIIOJ-
HSIETCS CHEMHBIM W KpeluTces Ha OonTax. Ha MOMMIKMBHYIO TUIOMIAIKY OIHUPAIOTCS ITOJ-
JIEPXKUBAIOIIIIE KOHCTPYKITMKA (KapKac) MOHTAXHOTO YCTPOMCTBA.

Hecymmue smeMeHTh KOHCTPYKITUN HAJIIAXTHBIX KOIIPOB PACCUUTHIBAIOTCS 10 METOY
MIPEJICIBHBIX COCTOSTHUI: TI0 HECYITEH CITOCOOHOCTHA T.€. IO IPOYHOCTH U YCTOMYMBOCTH
(TIpejieIbHOE COCTOSTHUE TIEPBOM TPYIIIBI) U IO IPUTOMHOCTA K HOPMAJIBHOM 3KCIUTya-
Taluu (IIPeAeIbHOe COCTOSTHME BTOPOM I'PYIIIIBI), JIJIS 9eTO MPOBEPSIETCS TOPU30HTAIb-
HOE IIepeMeIleHre KOIpa OT CTATUYECKOTO JIABICHUS BeTpa B ITOIEPEYHOM HAaIIpaBiie-
HUM, KOTOPOE HE JIODKHO TIpeBhImars 1/500 BBICOTHI KoTIpa.

Pacder KOIIpoB Ha HATPY3KHM OT OTACIBHBIX 3arpyKEeHHUI M OIIpee/IeHUE PACIeTHBIX
COUYETAHUM YCWINI B CEUCHMSX CTEPXKHEH PEKOMEHIYETCS BBIIOIHSTH C UCIIOIH30BAHM-
em IIDBM. IloarotoBka pacyeTHOM CXEMBbI M BXOJHOU MHGOPMAIIMK BBIIIOIHSIETCS IO
MpaBWIaM, YCTAHOBJICHHBIM WHCTPYKIIMEH 1O IIPUMEHEHUIO IIPOrpaMMBbI pacueTa.
CrabHBIC KOIIPHI PACCUMUTHIBAIOTCS 10 Hele(hOPMUPOBAHHOM CXeMe B IIPEIITOIOXECHUN
yipyrux jgedpopmariii ctand. Kompsl BeicoToi 6omee 30 METpOB ClIeAyeT pacCUYUTHIBATD
C YIETOM IYJIbCAITMOHHON COCTABISIONICH BETPOBOM HArpy3KU. PeKoMeHIyeTcsl paccyu-
TBHIBaTh KOIIPHI KaK €IWHYI0 [IPOCTPAHCTBEHHYIO CHCTeMy KOHCTpyKIuit. [lorryckaetcs
MIPU pacyeTe MMPOCTPAHCTBEHHYIO CHUCTEMY KOHCTPYKIIMI CTAHKOBOTO KOIIpa pasfeiIsiTh
Ha TUIOCKUWE CTEepKHEBBIC cuUCTeMbl. I pacdera Kollpa Ha HArpys3KH, JICHCTBYIOIIHE B
MIPOJOIBHOM HAIpPaBICHWU, T.€. 10 HAIIPABJICHUIO TMOIBEMHBIX KAHATOB, B PACUETHYIO
cxXeMy BKIIOYAlOT: (epMy hacagHoM IUIOCKOCTH CTaHKa (CTOWKM U perierka), ¢a-
cagHyio ¢epMy TOJIOBKUA W OJIHY CTOMKY YKOCHHBI. Bo BTOpyIO cxemy - 1Be hepMbI, 00-
pa30BaHHbBIE KOHCTPYKIIMSIMHU ITOTICPEYHBIX CTEHOK KOIIpa BKII0YAs TOJIOBHBIC OATKU,
u epMy YKOCUHBI (CTOMKHK C PEIIeTKON W TOJOBHAs Oajika), COeIMHEHHbIE Ha YpPOBHE
TOJIOBHBIX OaJIOK YCIOBHBIMH CTEPXKHIMU, OOCCIICYMBAIONTMUMI PABEHCTBO TOPU3OHTAIb-
HBIX IIEPEeMENICHUI Y3]IOB CXEMBI.
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CraybHBIC KOHCTPYKIIMK KOIIpAa W WX PACYeT JODKHBI YIAOBIETBOPATH TPEOOBAHUSM
CHulI I1-23-81*.

Marepuaibl 1 COSTMHEHUS TSI KOHCTPYKITUI CTAHKOBBIX HAJIIIAXTHBIX KOIIPOB CJe-
JIyeT IIPUHHUMATh B COOTBETCTBUHU ¢ yKazaHusamu CHwull 11-23-81* ¢ yuyeToM peKoMeHIa-
Ui HacTosIel aBsl U 1.1 1 3 ToMa 1 HacTosIero ciupaBoYHuka. CortacHO KiIaccu-
¢ukanmu, npuaaroit B CHull 11-23-81*, KOHCTPYKIIMKA CTAHKOBBIX KOIIPOB 110 CTEIICHM
OTBETCTBEHHOCTH OTHOCITCS K CIICAYIOIIUM TPYITIIaM:

1 rpy1ima — olopHas paMa CTaHKa, MOMINKUBHBIE (PepMbl 1 OaKKW, TOJOBHBIC OaIKH
CTaHKa U YKOCHUHBI, Y3JI0BbIe (hacoHKM dhepM, MOAKYIauHble OATKW, Pa3rpy30YHbIE KpH-
Bble, OTOOMHBIC OAIKY, IIPOBOIHUKY, IAPYrHe KOHCTPYKIIUM, HEIIOCPEICTBEHHO BOCIIPU-
HUMAIOIIHUE JUHAMUYECKIE HATPY3KU;

2 TpymIa — 2JIEMEHTBl YKOCUHBI, PACCTPEIIHI;

3 rpyia - Kapkac cTaHkKa, MOJIIKWBHBIC TUIOIIAJKHA, CBSI3U IO MOMIIKUBHBIM hep-
MaM ® TUTIOIIAIKaM;

4 rpyriia — oOIIMBKA CTAHKA.

5.3.2. bameHHble Kompbl. 3a/laHKe Ha IIPOCKTHUPOBAHMUE OAIEHHOIO KOIIpa ITOMHMO
CBEJICHUI O XapaKTepUCTHUKAaX IIOIbeMa W OOOPYIOBAHMS, MEPEUYUCICHHBIX B pasjeie
JUISL CTAHKOBBIX KOIIPOB, JIOJDKHO COJIEPXATh MO3TAXHBIC CTPOUTEIBHBIC TUIAHBI U CXEMBI
pACIIONIOXECHUST OOOPYIOBAHUS;, 3aJaHKEe Ha YCTPOMCTBO ITOJAKPAHOBBIX ITYTEH; CXEMBI
eMKOCTe 1 OOBbEeMHBIC Beca 3arOMHSIONINX X CHIITYINX MATCPUAIOB.

CraybHBIC KapKachl OAIIeHHBIX KOIIPOB UMEIOT IIPEUMYIIIECTBEHHO KapKacHO-CBSI3e-
BYIO cxemy (puc.5.4). CBg3M pa3MeIaioTcs 110 HApY:KHOMY TTIEpUMETPY OalllHA U 00pasyoT
BMECTE C KOJOHHAMH TIPSIMOYTOJIBHYIO OOOJIOUKY, BOCIIPUHUMAIOIIYIO BCE TOPU3OHTAIb-
HBIC HATPY3KW Ha KapKac Kollpa. BHyTpeHHUe KOJOHHBI KOIIPa BOCIPUHUMAIOT TOJIBKO
BEPTUKAJIBHBIC HAIPY3KHM OT IepeKpbITHit. HapyXHble CTEHBI BBITIOJTHSIOTCS W3 JIETKUX
OTPaXKIAIOIIAX KOHCTPYKITAM, B T.4. U3 JCTKUX TPEXCIOMHBIX METALTAYECKUX ITaHECH.
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PacueT OarmHM Kompa KakK COOPYXEHUS BBIMOIHSCTCS 110 IIEPBOMY IIpENeIbHOMY
COCTOSTHUIO — TIPOBEPSIETCS YCTOMYHMBOCTE MPOTUB OIIPOKUJIBIBAHUS, W 110 BTOPOMY -
MIPOBEPSIOTCS Ocajika M KpeH OalrHu, KOTOpPhIe HE JIOJKHBI IIPEBBINTATE OIIPEIC/ICH -
Hble Tpeaesbl. CTalbHble KOHCTPYKIIMM OAIlleHHBIX KOIPOB W WX pacyeT IOJKHBI
yaoBieTBOpATh TpedoBanuam CHull 11-23-81* m CHull 2.09.03-85. KoHcTpyKInu
OalIeHHBIX KOIPOB MO CTEIICHW OTBETCTBEHHOCTH CJICAYeT OTHOCHTH K TpyIIaM B
COOTBEeTCTBUH ¢ yKaszaHusIMHU riaaBbl CHull 11-23-81* u HacTosIe riraBel CIIpaBOY-
HuKa. Kapkacel OaIllleHHBIX KOIIPOB PAacCYMUTHIBAIOTCS C MCIIONb3oBaHKHeM [IDBM,
YTO JaeT BO3MOXHOCTH PACCUMTHIBATH CIOXKHBIC CTCPXKHEBBIE CUCTEMBI KaK CIUHYIO
MIPOCTPAHCTBEHHYIO KOHCTPYKIITUIO WJIKM 3aMEHSTh WX SKBUBAJCHTHBIMU ILIOCKUMU
CUCTEMAaMMU.

5.3.3. BcnomoraTenbHbie 3eMeHThl KonpoB. [lodxkyaaunsie Gaaku, K KOTOPBIM Kpe-
MATCS KyJTaKW JIIsT TTOCaKM KIIeTel, yCTaHABIMBAIOTCS HIDKE YPOBHS IIPUEMHON IUIO-
mMajKu. bajaka pacCUYMTBIBAETCS KAaK OJIHOIIPOJIETHAS, HAa HAIPYy3KHU OT OJHOU Iaphbl Ky-
JrakoB. Harpysku, BO3HHKAIOIIKE IPU TTOCAIKe KJIeTell Ha KyJaKu, YIUTHIBAIOTCS TOIBKO
MIpU pacyere IMOAKYJIauyHbIX Oantok. Id ydyera AMHAMHYECKOTO BO3ICHCTBUS, BO3HH-
KaloIIero Ipy Pe3KOM Mocajike TPYXKEHOW KIETH Ha KyJIaKd, 3TU Harpy3Kd CleayeT
YBEIUIUBATh YMHOXEHUEM Ha KO3(DGUITMESHT TUHAMUYHOCTH 3.

IlpomueonoscapHsie 4206 OOBIYHO YCTAHABIWBAIOTCS HA YPOBHE OITOPHON paMbl
CTaHKa W IIpeHa3HAYCHBI U IUTOTHOTO MEPEeKPBITHS CTBOJIA IMAXThI B cilydyae Ioxapa
B HQJIIAXTHOM 3JIaHUU. B JIsg1ax MpeycMaTpUBAIOTCS BBIPE3bI M IIPUCTIOCOOICHUS JUIS
MIpOITycKa KaHATOB U HAIIPABJISIONINX ITPOBOITHUKOB.

Pa3zepysounsie Kkpuevie, TIpA IIOMOIIH KOTOPBIX ITPOUZBOJIMUTCS BBITPY3KAa CKUIIOB,
KPEIISITCsT K CTaHKY Y MecTa pasrpy3ku. B sileMeHTax cTaHKa, K KOTOPBIM 3aKpeILICHBI
KPHWBBIC, YUYMTHIBAIOTCS OTIOJHUTEIBHBIC HATPY3KW, BO3HUKAIOIIME IIPU OIPOKUJIBIBA-
HUU COCYa.

Omboiinble ycmpoiicmea. YIUTHIBAS HATUINAEC aBTOMATMYCCKUX YCTPOMCTB, HCKIIIO-
YaIINX BO3MOXHOCTh IIEPEIOIbeMa, PacuyeT YCTPOMCTB, MPEIYIIPEXIAIOINNX yiIap
cocylla O TIKWB MPOU3BOJUTCS Ha CTATHYECKYI0 HArpy3Ky, PaBHYIO UYETHIPEXKPATHOMY
BECY I'PYXEHOTO cocy/Ia.

Baaku mopmo3HsiX ycmpolicme JTIOJDKHBI OBITh PACCUMTAHBI HA HATPY3KY OT YCUITUS
B KaHarax IIpA aBAPUAHOM TOPMOXEHWH, MPUHUMAS €r0 PABHBIM YETHIPEXKPATHOMY
padbouyeMy YCHIIHIO.

Ob6wueka xkonpa. JIns repMeTU3aITAA KapKac CTAHKA OOIIMBAETCS CTATBHBIMI OIIMH-
KOBaHHBIMH TTPOGIIMPOBAHHBIMHU JIUCTAMUA WIA CTATbHBIMU TJATKUMH JTUCTAMU TOJI-
mUHOU 3-4 MM.

Moumasxcuoe ycmpoiticmeo. Ha Bcex Kollpax TIpepycMaTpUBAIOTCST YCTPOMCTBA UIS
MOHTaXa ¥ JIEMOHTaXa IIIKWBOB, IIpejCcTaBisionue codoit mee II-o6pasHble pambl,
coeTMHEeHHBIC CBA3sIMU. K puressiMm pam 3akperuieHbl MOHOPEBCHI, YCTAHOBICHHBIC HA/T
KaXJIBIM IIKMABOM. B CTOpPOHY YKOCHHBI MOHOPEIBCHI MMEIOT KOHCOJb JUTHHOU OKOJO
1,5 M ¢ yIopoMm JIst TalIu.

Jecmuuyer. HammmaxTable KOTIPBI JUIST OCMOTpPa TTOBEMHOTO OOOPYIOBAHUS W Y3JIOB
KOIIpa O0OPYIYIOTCS JIECTHUIIAMHA. Y CTPONUCTRO JIECTHUI] HEIIOCPEJCTBEHHO IO TIOIBEM-
HBIMH KaHATaMU 3alpelracTcs. Yol HaKJIOHA Mapllei JeCTHUITH TODKeH OBITh He 00-
nee 70 rpamycoB, IMIMpUHA Mapieil - He MeHee 600 mM. [Ipu ycTpoiicTBe Mapiieii mecT-
HUIT OWH HAJ JIPYTUM OHHW JOJDKHBI OBITH 3aIUIICHBI CBEPXY PEIEeTKAMU C CETKOH C
pasMepoM gaecek 20x20 MM.
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PA3AEI II
CTPOUTEJBbHDBIE KOHCTPYKIINU N3 ATIOMWHWUEBDBIX CILTABOB

TJIABA 6

OBJIACTH PAITMOHAJIBHOTO ITPUMEHEHW A,
MATEPUAJIBI 1 COEAUMHEHUA

6.1. OBJIACTH PAITMOHATIBHOTO TPUMEHEHW

AJTIOMHUHUEBBIC CIDIABBI HMMCEIOT CIEIUPUICCKUE, OTIMYHBIC OT CTalu, (HU3HUKO-
MEXaHUYECKUE, TEXHOJIOTHMICCKHUE W IKCIUTyaTAITMOHHbBIE CBOMCTBA.

K 1010KUTETPHBIM CBOMCTBAM MOXHO OTHECTH ITOYTH B TPHU pasza MEHBIIYIO, YeM Y
CTaTN OOBEMHYIO Maccy M 3HAYUTEIBHO 0oJiee BBICOKYIO KOPPO3MOHHYIO CTOMKOCTH MpH
9KCIUTyaTalTu B OOBIYHBIX YCIOBUSIX, IIPOMBITIUICHHOM atMocdepe U B arMocdepe Mop-
ckoro Boziyxa. [loBepXHOCTh M3IEIWI U3 ATIOMUHHEBBIX CIUIABOB XOPOIIO OKpaIliBa-
eTCs JIAKOKPACOYHBIMUM COCTABAMU W AHOJUPYETCS, YTO TOBBIIMIAET WX KOPPO3UOHHYIO
CTOMKOCTh ¥ apXWTEKTYPHYIO BBIPA3UTEIBHOCTh. AIOMUHWEBBIEC CIUIABBI OOJIAJIAlOT BBI-
COKMMH TEXHOJIOTMICCKUMU CBOMCTBAMH, TTO3BOJISIIOIIUMIK U3TOTABIUBATH SKOHOMUYHBIE
pohHI PAIMOHAIBHOIO TIONIEPEYHOTO CEYCHUS KaK METOJOM SKCTPY3HU, Tak 1 dop-
MOBaHUEM WX Ha MpoGWIETHOOYHBIX cTaHaX. OHM XOpOIIO CBAPUBAIOTCS, COXPAHSIOT
IUTACTUYECKHWE CBOMCTBA IIPHU HU3KUX OTPUIATEIBHBIX TeMIleparypax, HeHaMarHuJuBa-
0TCS U He 0Opas3yioT UCKp IIPH yJape.

K HemocTaTkaM aTFOMUHUEBBIX CILIABOB OTHOCSTCS MEHBIUH (IIOYTH B TPU pasa) 4eM y
CTIM MOJYJIb YIIPYTOCTH, CHIDKAIOMINN 3(hdeKT MpUMEHEHUS ATIOMHUHUEBBIX CILIABOB B
SJIEMEHTaX KOHCTPYKITUI, CEUCHUS KOTOPBIX OIIPEIEIIIOTCS pacueToM Ha YCTOMYMBOCTH, U
OONBINI (ITOYTA B JIBA pas3a) YeM y CTI KOMDOUITHEHT JIMHEHHOTO pacIIUpeHUs, UTO
OIIpe/Ie/IsieT OCOOCHHOCTH KOHCTPYMPOBAHUS ATIOMUHUEBBIX KOHCTPYKITMA W B IIEPBYIO
ouepe/ib, B CIyvae MX UCIOIB30BAHUS COBMECTHO C IEMEHTAMU U3 JPYIUX MATEPUAIOB.

AJTIOMHUHKUEBBIC CIUIABBI JIOPOKE YEM CTAlb W TOJIBKO KOMIUTEKCHBIN aHATU3 C YIETOM
WX CIeI(UIECCKUX CBOMCTB M TEXHHUKO-3KOHOMIYECKOTO pacyeTa MOXKET [TO3BOJIUTH
OOBEKTUBHO OIICHUTHh PAITMOHAIBHOCTD WX MPUMEHECHUS IS KOHKPETHOTO OOBEKTa, UTO
W TIOATBEPXIAET OTCUYECTBCHHBINM M 3apyOekHBIA OIBIT IPUMEHEHUS ATIOMHUHUEBBIX
CIUTABOB B KOHCTPYKITUSX 3IAHUM U COOPYKECHUA.

Hanbonee 000CHOBaAHHBIM SBISICTCS UX IPUMECHCHHE B COOPHO-Pa30OpPHBIX KOHCTPYK-
MUSIX, TIpeHA3HAYCHHBIX IS MHOTOKPATHOTO WCITOJIB30BAHUS M TPAHCIIOPTUPOBAHUS, B
TOM YHCJIE, ABUAITMOHHBIM, aBTOMOOWJIBHBIM U PEYHBIM TPAHCIIOPTOM; B ITOJBIDKHBIX Yac-
TSIX 3MAHUM W COOPYXEHU - KpYITHOPA3MEPHBIX BOPOTAX SJUIMHTOB M aHTAPOB; B pa3-
JIBIDKHBIX YaCTIX TIOKPBITUHA 3/IaHUH M COOPYXECHHUI, B COOPHO-Pa30OPHBIX MOCTaX, MHBCH-
TApHBIX ITOJIMOCTSIX, B BBICOTHBIX COOPYXCHUSIX, IJIe MOHTKHBIC 3JIEMEHTHI HEOOXOIUMO
MMOMHMMATE Ha OOJIBIIYIO BBICOTY; B OTPAXIAIONINX (CTCHOBBIX M KPOBEJIBHBIX) KOHCTPYK-
MUSIX 3[IAHUN, OCOOCHHO BBICOTHBIX, YTO 3HAYUTEIBHO CHIDKACT HATPY3Ky Ha HECYIIHE
KOHCTPYKITAM; B TIOKPBITHSIX 3/IaHUI C OOJBIITUMH TIPOJIeTAMK, B KOTOPBIX BIUSHUE COOCT-
BEHHOI MaccChl HA CYMMAapHYIO CTATUYECKYI0 HArpy3Ky OKa3bIBACTCS OYCHb 3HAYUTEIBHBIM
W OJTHOBPEMEHHO WIPacT BAXHYIO POJIb IIPH MOHTAXE; B BUTPAXax W KOHCTPYKITHUSIX OKOH
W CBETOA’PAITMOHHBIX (hoHApeH, ITOJBECHBIX TMOTOJIKAX W TIEPErOpOJIKAX OOIECTBEHHBIX
3/IaHUI; B KOHCTPYKITUSIX CEITbCKOXO3SIHCTBEHHBIX 3/IAHUIA ¢ BBICOKOW CTEIICHBIO arpecCHB-
HOCTH BHYTPEHHEH CpeJbl, pe3epByapax st XpaHeHUsT HepTeIpoIyKTOB, CHIIOCAX W JIPYTUX
COOPYXCHHUSIX, B TOM YKCIIE, B YCIOBUSIX HU3KUX TEMIIEPATYP.

192



BeImosHeHE KOHCTPYKITUN W3 ATFOMHUHUEBBIX CIUIABOB IS CTPOUTEIHCTBA B palioHAX C
TTOBBIIICHHON CEMCMHYHOCTBIO TTO3BOJISIET, OJIaroiapss MajloMy BeCy KOHCTPYKITAMA, YMEHb-
IITATE 3aTPaThI, CBI3aHHBIC ¢ OOCCIIEICHHUEM CeHCMOCTOMKOCTH 3IaHII 1 COOPYXKCHUIA.

Hammune B Poccunt u ctpanax CHI' mHAyCTpHaabHOI 0a3bl IO M3TOTOBICHUIO I1OJIY-
abpukaToB U U3AEIUA U3 ATIOMHUHUCBBIX CIUTABOB CO3/IACT IIPEAIIOCHUIKM IS ere 60-
Jiee TIIMPOKOTO BHEAPECHUS UX B CTPOUTEIBCTRE.

6.2. XAPAKTEPHCTHKA MATEPHUATIOB

AMOMUHUN, TIPUMEHIEMBIA B CTPOUTEIECTBRE, IO TEXHOIOTHYECKOMY MPU3HAKY JICIAT-
cd Ha gehopMUpyeMblii (0OpadaThIBaeMBbIll JIABICHUEM - ITPOKATKOM, ITPECCOBAHUEM,
IMITaMIIOBKO#, THOKOI) W JTuTeHHBIH. [Ipr 3TOM HMCHOMB3YIOT TOYTH HCKIIOYATEIHHO
Ie(hOpMUPYEMBIA ATIOMUHUN, W3 KOTOPOTO JIEJAIOT JIUCTHI, JIEHTHI, Npoduin, Tpyobl U
Ipyrue moryhadpukaTel. 3 TUTEHHOTO allOMUHWS U3TOTABIUBAIOT, B OCHOBHOM, HEOOIb-
mvie (pacoOHHBIE JIETAIN JUTI COSAMHEHUS OTACIBHBIX IEMEHTOB U JUIST CKOOSIHBIX W3JICIIVIA.

Mapky amoMuHUS KIACCHUPUITUPYIOT IO XUMWUYECKOMY COCTAaBY. PaszmmyaioT TexHwde-
CKMIA aTOMUHWIA 1 aJTFOMAHWIA, JICTHPOBAHHBIA OJHKUM, ABYMS 1 0Oojlee KoMIIOHeHTaMu. Ha-
npuMep, cucremMa Al-Mg-Si  o3Ha4YaeT: «OCHOBA — AIIOMUHUWI, OCHOBHBIC JIETUPYIOIINC 2JIe-
MEHTBI - MarHWii ¥ KpeMHUit» (Tabmuiia 6.1). By JerupoBaHUs OIpeiesseT CIIOCOOHOCTD
HEKOTOPBIX MapOK YITPOUHATHCS B PE3YJIbTATe TEPMITICCKON OOpabOTKU (3aKaIKU U ITOCIe-
JIyforiero crapeHusi). Takoi aJioMUHUI HA3BIBAIOT TEPMHYECKU YIIPOUHSIeMBIM. OCTAJIBHBIC
MAapK{ OTHOCST K TEPMAYECKN HEYIIPOUHIEMOMY AIOMUHAIO. DT MapKW YIIPOYHSIIOT MeXa-
HUYECKAM BO3JICUCTBUEM - HarapTOBKOW. B cTpowTensCcTBe IIPUMEHSIOT OMpaHUYEHHOE KO-
JIMIECTBO MAapOK M3 YMCIa OCBOSHHBIX IpoMbIuieHHoCcThI0. CHull 2.03.06-85 pexomMeHayeT
CceMb MapoK, OTHOCSITITIXCS KaK K TEPMUYECKH HeylpouHseMoMy (Mapku A1, AMir, AM12),
TaK ¥ TCPMUYECKU YIIPOUHsIEeMOMY amioMuHIIO (Mapku AJ[31, 1915, 1925, 1935).

Hamaume v OTCYyTCTBHE YIIPOUHEHHMS W €T0 XapakTep («COCTOSTHHE MOCTaBKI») 000-
3HAYAIOT 3anIaBHBIMUA OyKBaMU W UM paMU, CISIYOIAMHA 3a Ha3BaHueM Mapku. Cyiie-
CTBYIOT CIIETYIOITAE COCTOSTHUS ITOCTABKU:

OTOXCKEHHOE (MSITKOE) PEKPUCTALIM30BAHHOS -M
OTOXXKEHHOE TOMOTOHU30BAHHOE - MII
3aKaJIEHHOE U €CTeCTBEHHO COCTapeHHOe -T
3aKaIEHHOE W UCKYCCTBEHHO COCTAPEHHOE -T1
3aKIEHHOE 1 COCTApPEeHHOE TI0 CMSTYAIOIIEMY

pexumMy ctapeHus Ne 2 -T2
3aKIEHHOE 1 COCTApPEeHHOE TI0 CMSTYAIOIIEMY

pexumy ctapenust Ne 3 - T3
3aKaJIeHHOE He TTOJIHOCTHIO U €CTECTBEHHO COCTAPCHHOE - T4
3aKaJIeHHOE HE ITOJIHOCTHIO U MCKYCCTBEHHO COCTAPEHHOE -T5
3aKaIeHHOE M UCKYCCTBEHHO COCTapeHHOE II0 pexkuMy Ne 6 -Té6
YeTBepThHArAPTOBAHHOE - H1
OJIyHarapTOBaHHOE - H2
TPHUYCTBEPTUHATAPTOBAHHOE - H3
HarapToBaHHOE -H
HaArapTOBaHHOE C MOBBIMICHHOMN CTEIIeHBIO HATAPTOBKHU - HH
HarapToBaHHOE TIOCJIE 3aKaJKH U €CTECTBEHHOTO CTApEHUS - TH
HarapToOBaHHOE ITOCJIE 3aKaJKH W MCKYCCTBEHHOTO CTapeHUS - T1H

B crpouTenbcTBe MPUMEHSIOT ITONY(PadpHUKaThl coCcTOSHUM moctaBku M, T1, T4, TS5,
H1 n H2. IIlpumep obosznavenwsa: AJ31TS - amomuanii mapku AJI31, He TTOIHOCTHIO
3aKICHHBIM W WCKYCCTBEHHO COCTApeHHBIN. Ecmu TepMuveckoe YIIPOYHEHHWE WM Ha-
TapTOBKY HE IIPOU3BOJIWIA, COCTOSTHME TIOCTaBKKM He o0o3HavaioT. llorydadbpuxars
JIPYTHUX COCTOSTHUM MOTYT OBITH ITOJYICHBI IO COMIACOBAHUIO C 3aBOIAMU-HU3TOTOBUTEIISIMH.
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HaraprtoBka TIpUMEHSIETCSI IIPECUMYIIECTBEHHO JUIS TEPMHUYECKA HEYITPOUHSICMBIX
CIUTABOB. 3aKajKa M CTapeHUe - JUIS TEPMUIECKU YITPOUHIEMBIX CILIABOB.

JlermpoBaHue IMOBBINIACT ITPOYHOCTh ATIOMHHUS, HO CHITDKACT €ro IUIACTUYHOCTD U
KOPPO3HUOHHYIO CTOHKOCTh. [103TOMY B CTPOWUTEIBCTBE ITPUMCHSIOT MAIOIETUPOBAHHBIH
ATIOMUHUN MaTOR M cpefiHell MpoYHOCTU. MeXaHMYecKre, TEXHOJIOTHIECKIE M IKCILTya-
TaITMOHHBIC CBONCTBA ATIOMHUHUEBBIX CIUIABOB OIMPENEIIIOTCId XUMUUYSCKUM COCTABOM U
YCIIOBUSIMA TEPMUYCCKON 00pabOTKM IT0Iy(padpHUKaTOB.

IIpuasTo KimaccupuIIMpoBaTh ATIOMUHUEBBIC CIUIABBI 10 COIEPXKAHUIO B HUX JICTH-
PYIOIIMX I00aBOK, KOTOPBIE BO MHOTOM OIIPEICIISIIOT X OCHOBHBIE CBOMCTBA.

1. Texuryeckuit ATFOMUHUN U TEPMUYESCKH HEYIIPOUHSICMBIC CIUIABBI AIOMUHUS ¢ MarHueM
u MaprauieMm (Al, Al-Mg, Al-Mn). [Ipunsitas y Hac MmapkupoBka - Al 97, AMg, AMn.
CIUIaBbl 5TOH TPYIIIEI 00IAMAI0T BBICOKUMHU IUIACTUYECKUMH CBOMCTBAMM, TEXHOJIO-
TUYHOCTBIO, KOPPO3UOHHOMN CTOMKOCTHIO, XOPOIIEH CBapUBAeMOCTHIO. IS TTOBBIIIE-
HUS TIPOYHOCTHBIX XapaKTePUCTHUK STH CIUIABBI JIOMIOIHUTEIBHO YIIPOUYHSIOT XOJIO/I-
HBIM Je(hOpMUPOBAHUEM.

2. CroraBel cucteMbl Al-Mg-Si (MapkupoBKa, mipuHsitast B Poccun - AJ31, AI33, AI35
1 AB) oTM9aroTCs BBICOKOM KOPPO3MOHHOM CTOMKOCTBIO M TUIACTUYHOCTBHIO, UTO TI0-
3BOJISIET TIPECCOBATh M3 HUX TOHKOCTEHHBIC MPOMIWIA TIpU OOJBIITUX CKOPOCTSIX, a TaK-
K€ BBICOKAM COITPOTHUBICHUEM YCTAIOCTHBIM HAMPSLKEeHUSIM. CIUIABBI COXPAHSIOT BbI-
COKYIO TDIACTUYHOCTH KaK B OTOXKEHHOM, TaK M CBEXKE3aKAICHHOM M €CTECTBEHHO CO-
CTApPEHHOM COCTOSTHUU, UTO CIIOCOOCTBYET ITAMITOBKE M3 HUX U3JIEIUMN ¢ TIIyOOKOM BbI-
TsoKKOH. OHU YIOBICTBOPUTEIBLHO CBAPUBAIOTCS apTOHO-IYTOBOM, POJIMKOBOM U TOYEU-
HOM CBapKOWM, XOPOIIIO TOIUPYIOTC, UMEIOT XOPOIIUNA JSKOPATUBHBIA BT,

3. CruraBel cucteMbl Al-Zn-Mg (MapkupoBka - 1911, 1915, 1925, 1935) obmagaioT Tak
Ke, KaK U CIUTaBbl cUCTeMbI Al-Mg-Si, BBICOKOH IUIACTUYHOCTBIO B TOPSUEM COCTOSI-
Hun. Kpome Toro, oHM Tak ke, Kak ¥ cipiaBsl Mapok AJI31, AJ[33, AI[35, umMeioT
CBOMCTBO caMO3aKaTMBaAHUSI.

CrocobHOCTh W3JIC/IAA M3 STOTO CIDIABA 3aKAIMBATLCI Ha BO3IyXe OOYyCIAaBIMBACT He-
OOJTBIITYIO TTOTEPIO TPOYHOCTH CBAPHBIX COSMHECHII TT0 OTHOITICHUIO K OCHOBHOMY METAILTY.
CrutaBel cucTeMbl Al-Zn-Mg UMEOT BBICOKHE MPOYHOCTHBIC CBOMCTBA TIPU KPUOTCHHBIX
TEMIIEpaTypax, yIOBICTBOPUTEIBHYIO CBAPUBAEMOCTD W XOPOIIIYI0 KOPPO3UOHHYIO CTOMKOCTB.
JLitst Toro, YTOOBI 0OECTICUMTh MX YCTOMIMBOCTh K KOPPO3UH IO/ HAIIPSDKEHUEM, COJICpXKaHMe
B CIUIaBe 1TMHKA W MarHus peryaupyercs. C 9Toi Xe TIebI0 B CIUIAB BBOJSITCS ITUPKOHUI,
xpoM ¥ TUTaH. C TIeJbI0 CHIDKSHUS 3aTpaT Ha M3TOTOBJICHUE W YIYUIICHUS SKCIUTyaTaIluOH -
HBIX XapaKTePUCTHUK pa3paboTaH CPaBHUTEIHHO HOBBIN CIUIAB 3TOM crcTeMbl — 1935. OH no-
3BOJISIET MOBBICKUTH CKOPOCTh MpeccoBaHKSA B 1,5 pasza MO CpaBHCHUIO CO CILIaBoM 1925, U3
cruaBa 1935 marotaBmBaioT MpodWiA CIOKHONW KOH(MUTYpAITU ¢ TOHKUMHA CTEHKAMI. DTOT
CIUTAB XOPOIIO MPOTUBOCTOUT BSI3KOMY Pa3pyIeHIIO, 0baiaeT 6oiee BBICOKUMI aHTUKOPPO-
3MOHHBIMUA CBOMCTBAMM U JIyUIIIeH CBAPUBACMOCTHIO TI0 CPABHEHUIO O CIUIaBOM 1915.

IIpy mmTeapbHOM SKCIUTyaTallid KOHCTPYKITUN W3 aTFOMHUHUEBBIX CIDIABOB IIPH TeMIlepa-
Type 100°C H BbIIIe HECOOXOIMMO YUYWUTHIBATH CHIDKCHIE MEXaHWUIECKIX CBOKCTB 1 TTOI3YYECTb.

IIpenmen BBIHOCIMBOCTH IIOMUHWEBBIX CIUIABOB 3aBUCUT OT XMMHUYECKOTO COCTaBa M
COCTOSTHUS TTOCTABKU MaTepuaia. Tak, HeyIIpouHsieMble CIUIABBI UMEIOT IIpefiesl BBIHOC-
JIMBOCTH, COCTaBJISIOIMME npumMepHo 0,5 OT mpeseia MPOYHOCTH, TaK Xe KaK y CTaIH, a
JUISL CIDIABOB TEPMOYIIPOUHSIEMBIX OH cHIDKaeTes 1o 0,3 mpezena IMpoYHOCTH.

JUTsT M3TOTOBICHUS OTPAXIAIOITAX KOHCTPYKITMA M JTEKOPATUBHBIX JICTAICH TIPUMEHSIOT:
AJ[1M (IITTaMITOBKY CO CIIOXKHBIM, TTYOOKUM peibedoM, JTUCTOBBIE JICTAIN, TPEOYIOITHE TIPU
W3TOTORJICHUHM MHOTOKPATHBIX TIeperuOoB); AMr2M (IIITaMITOBKY ¢ YMEPEHHBIM pebedom);
AMMH?2 (npodwmupoBanabeie W Diankue uctel); AJ31T, AA31T1, AH31T4, AJ31TS
(ipeccopanHble Mpodm, TUCTB); AMIIM 1 AMITH2 (TiperMyIiiecTBeHHO Uit KOHCTPYK-
AR C JIAKOKPACOYHBIMM TIOKPHITUSIMA U KOHCTPYKITMM, K BHEIIHEMY BHIY KOTOPBIX HE
TPEIBSIRISTIOT BRICOKMX TPeOOBAHUI — IITAMITOBKY, ITPOMIUIMPOBAHHbBIC 1 [VIAJIKIC JIUCTHI).
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Hecynme capHble KOHCTPYKIIAKA M3IOTARTHMBAIOT M3 aHIOMUHKS MapoK AMr2M, AMr2H?2,
AJBIT, AA31T1, AI31T4, AA31TS, 1915, 1915T, 1935. Hecymue kieniaHble KOHCTPYKITAA 1
9IIEMEHTBI KOHCTPYKITHIL, HE MMEIOIIE CBAPHBIX COC/MHECHUM, M3TOTARTMBAIOT U3 AJTFOMITHUIS
Mapok AMr2H2, AJI31T, AII31T1, AI31T4, AA31TS, 1915, 1915T, 1925, 1935T.

AIOMUHUWEBBIE 3aKJIEIIKW W3TOTABIWBAIOT W3 amioMuHusa Mapok AJ[1H, AMr2H,
AMTISIIM, ABT. AnroMuHKAEBBIC OOITHI - U3 alfoMuHUI MapoK AMrSII, ABT1. B kaue-
CTBE JICKTPOJHON WIM IIPUCAIOYHON ITPOBOJIOKUA IIPU aprOHOAYIOBOM CBapKe IMIpHMe-
HA0T amoMuHri Mapok CBAMT3, 1557, CBA1, CBAKS, CBAMTI3.

XUMUUYECKHN COCTaB, TEXHOJIOTMIECKIE M MEXaHIMICCKHUE CBOMCTRA MOTyhabpuKaTOB,
usnyeckre CBOMCTBA, CBOUCTBA CBAPHBIX COCIUHEHWN U JPYTUE CIIPABOYHBIC JAHHBIC
JUISL UTIOMWHUST MapOK, IIPUMEHSICMBIX B CTPOUTEIBHBIX KOHCTPYKITHSIX, MPUBEICHBI B
Tadaunax 6.1. ... 6.8.

Tadmua 6.1. HoMUHAIBHBIN XUMHUIECKUN COCTaB JIeOpMUPYEMBIX ATIOMHUHUEBBIX
cruiaBoB (o 'OCT 4784-74), mpUMeHIEMBIX B CTPOUTEIBHBIX KOHCTPYKITHSX

L
=)
= = g . .
= L ax HoMuHaTBbHBIN XUMWYECKHH cocTas, % 1o Macce
2 z &3
O o RS
5 |83
258
=R Cu| Mg | Mn | Fe Si | Zn Zr Cr Be Al
He
Al AllL MeHee
99,3
Al-Mn AMIL 1,3 OCHOBa
Al-Mg AMrl 1,0 OCHOBa
Al-Mn-Mg| AM12 2,2 0,4 OCHOBa
Al-Mn-Mg| AMr3 3,5 0,45 0,65 OCHOBa
Al-Mn-Mg| AMrSII 5,3 10,55 0,06 0,0026 | ocHOBA
Al-Mg-Si | AI31 0,65 0,5 OCHOBa
Al-Mg-Si | AD35* 1,1 0,7 1,0 OCHOBa
. 0,25
Al-Si- >
_Mg_ICu AB 0,310,7 | wm 0,85 oCHOBA
XpoM
Al-Zn- 1915 1,55 104 3,7 0,18 10,14 OCHOBa
Mg
1925 1,55 10,45 3,7 0,15 0,2 OCHOBa
1935* 0,9 |04 3,7 0,15+
0,22
* mo OCT-1-92014-76
Tadmma 6.2. HoMUHATBHBIT XUMAYSCKII COCTaB CBAPOYHOI IIPOBOIOKI
13 alOMUHKEBRIX ciutapoB (o TOCT 7871-75)
bykBeHHOE HoMuHaTBbHBIN XUMWYECKHH cocTas, % 1o Macce
Cuerema 0003HaYeHNe
Al Mg | Mn | Fe Si Ti Be Zr Cr
Al CBA97 99,97 - - - - - - - -
Al-Mg-Mn CBAMTI3 octaibHbie | 3,5 | 0,45 - 1065| — - - -
Al-Mg-Mn CB1557 octaibHbie | 5,0 | 0,4 - - - 10,0035 0,2 | 0,11
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Tabdmua 6.3. Mexanuyeckrie CBOMCTBA IIPECCOBAHHBIX TTpodriieit 3 artoMuHus 1 antoMrHUeBBIX ciuiaBoB (I'OCT 8617-81%)

CocTogHHe Mare-

CocrossHue

BpemeHnHoe

Mapxka cimasa puaina mpoduiaeh MaTepuaga o0pas3ioB Tommuna nomku COIIPOTHUBIICHHE Hpenen Texyuectn, | OTHOCHTEILHOE
WA CTEHKW, MM BN MIIa (xrc/Mm2) yiamuHeHue, %
TIPU U3TOTOBIICHUN TIPU WCTTHITAHUHT MIla (xkrc/mMmm?)
1 2 3 4 5 6 7
bes Tepmudeckoi bes tepMmudeckoi B
Alll 0GpaBOTKH 0GPaBOTKH Bce pasmepsr 59 (6,0) 20
bes Tepmudeckoi bes tepMmudeckoi _
AM B 8 (10,0 16
1 00paboTKHN 00paboTKHu ¢¢ DASMEPRL 98 (10,0
bes Tepmudeckoi bes tepMmudeckoi
AMD obpaBoTk obpaBoTk Bce pazmepsr 147 (15,0) 59 (6,0) 13
OTOXXKeHHEIe OTOXKeHHEIE Bce pasMepnt He 6(22606)225 59 (6,0) 13
bes Tepmudeckoi bes tepMmudeckoi B 176 (18.0 78 (8.0 12
AMI3 00paboTKU 00paboTKU ¢¢ DASMEPRL (18,0) (8,0)
OTOXXKEeHHBIE OTOXXKeHHBIE Bce pazmepsr 176 (18,0) 78 (8,0) 12
bes Tepmudeckoi bes tepMmudeckoi
AMES 06paBOTKIL 06paBOTKIL Bce pazmepsr 225 (26,0) 127 (13,0) 15
OTOXXKEeHHBIE OTOXXKeHHBIE Bce pazmepsr 225 (26,0) 127 (13,0) 15
be3 Tepmuveckoi 3akaJleHHBbIe W ecTe-
31 B 127 (13,0 69 (7,0 13
AlL 00paboTKH CTBEHHO COCTapeHHBIe ¢C basMepet (13.0) 97,0
3akalleHHOe 3akaieHHbIe
AI31T W eCTEeCTBEHHO W €CTEeCTBEHHO 1o 100 BxII. 127 (13,0) 69 (7,0) 13
cocTapeHHoe cocTapeHHbIe
3akalleHHOe 3akaieHHbIe
A31T1 ¥ MCKYCCTBEHHO ¥ MCKYCCTBEHHO 1o 100 BxIL 196 (20,0) 147 (15,0) 10
cocTapeHHoe cocTapeHHbIe
He momHOCTBIO He momHOCTHIO
AI31TS 3aKaJICHHOC 1 SAKAJICHHBIC 1 1o 100 BxII. 157 (16,0) 118 (12,0) 8

HCKYCCTBEHHO
COCTApCHHOE

HCKYCCTBECHHO
COCTapCHHLIC
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IIpodoaxcenue maba.6.3

1 2 3 4 5 6 7
He Ooxee 277
1915M OToXXKeHHOe OTOXXKeHHbIe Bce pasMepnt (28,0) 176 (18,0) 12
3akalleHHOe 3akaleHHbIe W ecTecT-
1915T ¥ eCTeCTBEHHO BEHHO COCTapeHHbBIE B 1o 100 BxII. 343 (35,0) 216 (22,0) 10
COCTapeHHOe TeyeHue 30-35 cyTok
3akalleHHOe 3akaJleHHBbIe W ecTe-
¥ eCTeCTBEHHO CTBEHHO COCTapeHHbIe 1o 100 BxII. 275 (28,0) 176 (18,0) 10
cocTapeHHOe B TeueHue 2-4 cyTok
TopsiuenipeccoBaHHBIE
1915T be3 Tepmuyeckoi C eCTeCTBEHHBIM CTa- 0 12 BKIL 314 (32,0) 196 (20,0) 10
00paboTKHN peHHeM B TeUeHHe
30-35 cyrok
TopsiuenipeccoBaHHBIE
bes TepMIeckot | ¢ ecrecTBeHHbIM 710 12 BKIL 265 (27,0) 167 (17,0) 10
00paboTKu CTapeHUeM B TeUeHUe
2-4 cyToK
3akalleHHOe 3akaieHHbIe
1915T1 W eCTEeCTBEHHO ¥ UCKYCCTBEHHO CsB.12 go 100 B 373 (38,0) 245 (25,0) 8
cocTapeHHoe cocTapeHHbIe
be3 Tepmuveckoi 3akaJleHHBbIe W ecTe- B
ABT 00paboTKH CTBEHHO COCTapeHHBIe Bee pasmepst 176 (18,0) 14
3akalleHHOe 3akaieHHbIe
ABT W eCTEeCTBEHHO W €CTEeCTBEHHO 1o 100 BxIL 176 (18,0) - 14
cocTapeHHoe cocTapeHHbIe
3akalleHHOe 3akaieHHbIe
ABT1 ¥ MCKYCCTBEHHO ¥ MCKYCCTBEHHO 1o 100 BxII. 294 (30,0) 225 (23,0) 10
cocTapeHHoe cocTapeHHbIe
TopsiuenipeccoBaHHBIE
1925 be3 Tepmuyeckoi C eCTeCTBEHHBIM CTa- 0 12 BRITIOT. 343 (35,0) 196 (20,0) 9,0

00paboTKHN

peHueM B TeueHWe
30-35 cyrok
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Oxkonuarnue maon.6.3

1 2 3 4 5 6 7
TopsiuenipeccoBaHHBIE
be3 Tepmuyeckoi C eCTeCTBEHHBIM CTa-
1925 06PaBOTKIT DPEHMEM B TeUeHITe 1o 12 BKiTIOY. 275 (28,0) 176 (18,0) 10,0
2-4 cyToK
1925M OToXXKeHHbIe OTOXXKeHHbIe Bce pasMepnt te 6(2.)(')[606) 294 - 12,0
3akalleHHOe 3akaleHHbIe W ecTecT-
1925T W eCTEeCTBEHHO BeHHO cocTapenubie B | CB.12 mo 100 BXII. 343 (35,0) 196 (20,0) 10,0
cocTapeHHOe TeueHue 30 - 35 cyTok
3akalleHHOe 3akaJleHHBbIe W ecTe-
1925T W eCTEeCTBEHHO CTBEHHO COCTapeHHBIE 1o 100 Bximoy. 275 (28,0) 176 (18,0) 10,0
cocTapeHHOe B TeyeHue 2-4 cyToK
. EcTtecTBeHHO cocTa-
b
1935 ©3 TEDMITIECKOM pEeHHBIe B TeUeHUE 1o 10 BKITIOY. 245 (25,0) 155 (16,0) 10,0
00paboTKHN
30-35 cyrok
. EcTtecTBeHHO cocTa-
1935 bes Tepmitieckoi PEHHBIE B TeYEHUE 1o 10 Bk 185 (19,0) 120 (12) 12
00paboTKHN
2-4 cyToK
3akalleHHOe 3akaleHHbIe W ecTecT-
1935T W eCTEeCTBEHHO BEHHO COCTapeHHBIE B 1o 100 BxIL 245 (25) 155 (16) 10
cocTapeHHOe TeueHue 30 - 35 cyTok
3akalleHHOe 3akaJleHHBbIe W ecTe-
1935T1 W eCTEeCTBEHHO CTBEHHO COCTapeHHbIe 1o 100 BxII. 185 (19) 120 (12) 12
cocTapeHHOe B TeyeHue 2-4 cyToK

ITpumMeuanud: 1. Mexanudeckue cBOWCTBA Tpoduiieli JI000TO COCTOSHUS MaTepraia U3 aTloMUHHSI MapoK AJl W aTIOMUHUEBHIX cIDIaBOB AMIr, AMr2, AMr3,

AI31, AJ35, 1925, a TakKe TTOKa3aTelll MeXaHUYeCKHUX CBOMCTB Tpodieil 6e3 TepMuueckol 0O0pabOTKH W B OTOXXKEHHOM COCTOSTHUM U3
ATIOMUHUEBBIX CIDIABOB MapoK 1915 u 1935 obecrieynBaloTcd TEXHOJIOTHEH M3TOTOBIIEHUSA .

2. ITo TpeGOBaHUIO TIOTPEOUTEIST HOPMBI OTHOCUTEILHOTO VITMHEHUS TIpodwiel 3 ciriaBa Mapku AMTI2 JMODKHBI OBITH He MeHee 15%.
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Tadauua 6.4. MexaHuueckre cBOHCTBa JIUCTOB Ipu pacTsokeHur (IOCT 21631-76%)

Mapxka O6o3HaueHNE Bpewetioe Ilpenen OTHOCHTEIEHOE
ATIOMUHHAA 1 CcIUlaBa u CocTogHue UCIIBI- TomuuHa JaucTa, TEKy4CCTH, YITHHEHWe TPU
amomunuesoro | COCTOAHME MMOCTaBKK COCTOSIE THIBAEMBIX OGPA3IOB MM COHpOTI/IBJ'[eHI/IZG, MIla JF

cIUTaBa MarepHaa Mlla (xre/mm?) (xrc/MM2) I=113VF3, %

1 2 3 4 5 6 7 8

ot 0,3 10 0,5 60 (6,0) - 20

OTOXKeHHEIE AIIM OTOoXKeHHEIE cB. 0,5 mo 0,9 60 (6,0) - 25

or 0,9 no 10 60 (6,0) - 28

AJll IlonmyHarapToBaHHEIE AJI1H2 IlomyHarapToBaHHEBIS or 0,8 10 4,5 100 (10,0) - 6

ot 0,3 1o 0,8 150 (15,0) - 3

HaraproBanunle AO1H ¢B. 0,8 mo 3,5 150 (15,0) - 4

cB. 3,5 mo 10,5 130 (13,0) - 5

bes tepMudeckoi bes tepMmudeckoi _

0OpAGOTKI Al 0OPAGOTKH ot 5 mo 10,5 70 (7,0) 15

or 0,5 no 0,7 90 (9,0) - 18

OTOXKEHHbIe AMUM OTOXXKEHHbIe ¢B. 0,7 1o 3,0 90 (9,0) - 22

¢B. 3 1o 10,5 90 (9,0) - 20

ot 0,5 1o 3,5 145 (15,0) - 5

IlonmyHarapToBaHHEIE AMiH?2 IlomyHarapToBaHHEBIS cB. 3,5 10 10,5 145 (15,0) — 6

AM11 0,5 185 (19,0) - 1

Haraprosanusie AMiH Haraprosanusie ¢s. 0,5 10 0,8 185 (19,0) - 2

cB. 0,8 10 1,2 185 (19,0) - 3

cB. 1,2 mo 10,5 185 (19,0) - 4

bes tepMudeckoi bes tepMmudeckoi _

0OpAGOTKI AM1t 0OPAGOTKH ot 5 mo 10,5 100 (10,0) 10

or 0,510 1 165 (17,0) - 16

OTOXXKeHHbIe AMMM OToXXKeHHbIe cs. 1110 10,5 165 (17.0) _ 13

AMI2 or 0,5 10 1 235-314 145 (15,0) 5

(24,0-32,0)
TlonyHarapToBaHHbIE AMI2H2 TlonyHarapToBaHHbIE ¢B. 17105 (22433 ‘::;;40) 145 (15,0) 6
cB. 5 g0 10,5 225 (23,0) 135 (14,0) 6
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Oxkonuanue maon.6.4

1 2 3 4 5 6 7 8
or 0,510 1 265 (27,0) 215 (22,0) 3
AM2 HaraproBanHslie AMI2H HaraproBanHsie ¢s. 1 10 10,5 265 (27.0) 215 (22.0) 3
bes tepMudeckoi AM2 bes tepMmudeckoi or 5 10 10,5 175 (18,0) _ 7
00paboTKHu 00paboTKHu
ot 0,5 10 0,6 195 (20,0) 90 (9,0) 15
OTOXKeHHBIE AMr3M OTOXKeHHBIE cB. 0,6 10 4,5 195 (20,0) 100 (10,0) 15
cB. 4,5 mo 10,5 185 (19,0) 80 (8,0) 15
AMT3 or 0,510 1 245 (25,0) 195 (20,0) 7
ITonyHarapToBaHHBIE AMrI3H2 ITonyHarapToBaHHBIE ¢B. 1105 245 (25,0) 195 (20,0) 7
cB. 5 g0 10,5 235 (24,0) 175 (18,0) 6
be3 Tepmuyeckoi be3 Tepmuyeckoi oT 5 110 6 185 (19,0) 80 (8,0) 12
00padboTKN AMr3 00padboTKN ¢B. 6 10 10,5 185 (19,0) 80 (8,0) 15
or 0,5 10 5 He Oonee - 20
145 (15,0)
OTOXXKeHHbIe ABM OToXXKeHHbIe ¢B. 5710 10,5 He Gojiee — 15
145 (15,0)

ot 0,5 1o 0,6 195 (20,0) - 18
3akajieHHbIe 3akasyieHHbIe cB. 0,6 710 3 195 (20,0) - 20
W eCTeCTBEHHO ABT W eCTeCTBEHHO ¢B. 310 5 195 (20,0) — 18
AB COCTapeHHBIe COCTapeHHBIe ¢B. 5 10 10,5 175 (18,0) — 16
3aKaJleHHBIE 1 3akaJleHHBIE 1 or 0,510 5 295 (30,0) — 10
HCKYCCTBEHHO ABT1 HCKYCCTBEHHO ¢B. 5 10 10,5 295 (30,0) - 8

cocTapeHHbIe cocTapeHHbIe

. 3akasyieHHbIe

ng) a%eflelf/IquKOH ¥ eCTeCTBEHHO ot 5 mo 10,5 175 (18,0) - 14

AB COCTapeHHBIe

. 3akajieHHbIe U

ng) a%eflelf/IquKOH HMCKYCCTBEHHO oT 5 1o 10,5 295 (30,0) - 7

cocTapeHHbIe
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Taémuna 6.5. TUITMIHBIE MeXaHUTISCKIE CBOMCTBA HEKOTOPHIX ATIOMAHUECBBIX CILIABOB
TIPY Pa3TWIHBIX TeMIlepaTypax, MIla (KpaTKOBpeMeHHBIE UCIIBITAHMS)

o | 22 | &
= o
= i g g E Tewmmeparypa, °C
23 =2 | 8
= =59 6
Q =
F) 5 @ 3
2253 | -196 | -70 20 100 | 150 | 200 | 250 | 300
AIM o, | 260 | 170 95 80 - 60 42 28 18
ADIM Katansie | Go2 54 40 30 30 — 29 25 17 10
$ 46 50 45 35 - 55 65 74 80
O - 253 187 | 170 | 160 | 145 | 100 60 30
AMuIl  |Karamsie | Goo| — 165 140 | 130 | 115 | 100 65 30 18
8 - 24 16 10 10 12 20 60 70
O - 300 230 | 220 | 200 | 180 | 110 60 30
AMuH  |Karamsie | Goo| — 225 196 | 180 | 150 | 120 65 30 18
8 - 25 10 8 8 11 18 60 70
5 B 200- | 110-| 80- 80-| 70-| e60-| 40-| 30-
B 250 160 | 140 | 140 | 130 | 100 80 60
AMr1IM |Katausie | Go2 - 70 65 60 60 56 52 40 28
8 - 46 38 25 25 30 40 55 65
150- | 140- | 130- | 110-| 90-| 70-
Go | — | 350 | 270 | 230 | 220 | 200 | 170 | 130 | s0
o 140- | 130- | 110- 90-| 70-| 40-
AMrlH 02l = | 270 1 225 | 990 | 200 | 170 | 110 | 80 | 50
8 - 26 18 | 53 | 53 | 54 | 13-7] 189 |30-15
O - 310 200 | 190 | 170 | 160 | 130 | 110 70
AM2M |Katausie | Go2 - 160 90 80 80 70 60 - -
8 - 50 38 23 26 35 51 62 72
o, | 500 | 380 280 | 260 | 260 | 220 | 160 80 50
AMTI2I |Karanse | Goo| 280 | 260 220 | 210 | 210 | 190 | 100 50 35
$ 40 30 21 14 16 25 40 80 | 100
o, | 630 | 440 330 | 290 - 250 | 160 90 50
AMI2H |Karanse | 602 380 | 330 280 | 260 - 210 | 100 70 30
$ 32 25 11 8 - 24 40 60 | 100
o, | 580 | 400 310 | 300 | 270 | 230 | 180 | 140 -
AMTSM | Karansre | 652 190 | 170 160 | 150 | 140 | 140 | 120 90 -
8 24 28 24 20 29 37 48 55 -
O - 480 410 | 360 | 310 | 280 | 250 - -
1915T1 |Karamse | Goo| — 350 320 | 280 | 260 | 220 | 170 - -
8 - 16 11 11 16 20 16 - -
O - 560 - 400 | 340 | 300 - - -
91511 |HpEcco- |5 440 - 350 | 310 | 270 - - -
BaHHEIC
8 - 18 - 10 12 15 - - -
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Tabmma 6.6. PU3MyecKre XapaKTePUCTUKK ATIOMUHUS

Pusnyeckas XapakrepucTuka 3HauyeHusd

Moayns ynpyroctu E, MIla (xrc/cm2),
mpu TeMIieparype, °C:

MuHyc 70 0,735-105 (0,75-10%)
oT MuHyc 40 10 mwmoc 50 0,7-105 (0,71-10%)
100 0,64- 103 (0,65-106)

Moayns casura G, MIla (xrc/cm2),
mpu TeMmieparype, °C:

MuHyc 70 0,274 -105 (0,28-10%)
oT MuHyc 40 10 mwmoc 50 0,265-105 (0,27 - 10%)
100 0,255-105 (0,26 - 106)
KoadduiimenTt nomnepedHoi medpopMaiinin
(Ilyaccona) 0.3
Kosdduiment mumeiinoro pacmupenusa °C 1, -
Ipu TeMmIieparype oT MuHyc 70 go mwmoc 100 °C 0,23-10
CpefHee 3HaUeHUE TIOTHOCTH P, KI/M3 2700

IIpuMmeganue. Jmd IpoMeXyTOUHEIX 3HAUSHUH TeMIIepaTyphl 3HaueHusa E u G cilemyeT olipe-
JENIATH IMHEHHON MHTepIOIIIuei.

Taomma 6.7. IImoTHOCTS aTIOMUHAS

Mapka amoMuHUA Al AMI AMr A31 1935 1925 1915 AJI8
TInoTHOCTh KI/M3 2710 2730 2680 2710 2760 2770 2770 2550

Tadmma 6.8. AmoMuHMEeBbIe TTOyhabpUKAaThl, ITIPUMEHSIEMBIE TSI CTPOUTEIBHBIX KOHCTPYKITHL

Mapxka ITomydadbpukaThl

AIIOMUHUA JIMCTHI JIEHTHI IUTATHI IIPYTKHU mpodmwn TPYOBI

Al + + —
AMIL + + _
AMTI2 + + +
AI31 - - -
1935 - — _
1925 - — _
1915 - — _
1935 - — _

o
o
T

IIpuMeyanue. 3HaK «+» O3HAYAET, UTO JAHHBIA MONydaOpUKAT IPUMEHSIETCS AT CTPOUTETBHBIX
KOHCTPYKIMH; 3HAK «—» — JTaHHBIH Tmoaydadbpukar He IIPUMEHIETCH.

6.3. BUJIBI TIOTTY®ABPUKATOB

OteyecTBCHHAST IPOMBINUICHHOCTh BBIPAOATHIBACT M3 AFOMUHUEBBIX CILIABOB JIUCTHI,
JICHTBI, IUIATHI, TPOMIIA pasInIHoM KoHpurypaimu. K amoMHUHAEBEIM ITOIyhadprukaTaMm
OTHOCSIT TIPECCOBAHHBIC W THYTBIC IPOGWIN, IMajkue (He TpodIMpoBaHHBIE W HE
WMEIOIIIHE JICKOPATUBHOTO TUCHEHMS) JIUCTHI U JICHTHI, ITPOGhUINPOBAHHEIC B BUJIE Pa3INd-
HOM (hopMBI TOPPOB JIUCTHI, JIMCTHI C JCKOPATUBHBIM TUCHEHHEM. B psifie ciydaeB ITOJy-
abprkaTel MOTYT OBITH TIOCTABICHBI C 3apaHee HAHECEHHBIMHU 3aIlTATHO-ICKOPATUBHBIMHI
TTOKPBITASIMH (OKpaIlleHHBIC WA IDIAKUPOBAHHBIC TTOJIMMEPHBIMU TICHKAMY JIUCTBI U JICH-
ThI, AHOJIMPOBAHHBIC WX OKpaIlleHHbIe Tpodwin 1 ap.). B Tab1.6.9. ipuBeIeHbl TAHHBIE O
HOMEHKJIAType MoyhadprKaTOB, M3rOTABIMBACMBIX U3 ATIOMHUHUEBBIX CILIABOB.
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Tadmua 6.9. [loyrydabpukaTel, U3rOTABIMBAEMbBIEC U3 ATTOMUHUEBBIX CIIABOB

W OOBIYHOE COCTOSIHUE ITOCTABKK

8
. 4 N“% % 4 % §
7 8 pyou SRR
72 . i g % = g = g O 8 8
< E 5 é =Y 2 |c&g Q% 58
=5 = E = = N
TAHYTDIC, | IIPECCO- | (1 rpre
KaTaHbIe | BAHHBIC
M | M | 60 M 6/0 o/o | o/ H
Alll H H ’
H2
6/0
M | M | 60 M 6/0 M| 6/o | 6/0 H
H2 | H2 H g ’
AMt H3 H
H
6/0
M | M | 60 M 6/0 /o [ 6/0 | 6/0f M | M
H1 | HI1 H H !
AMr2 | H2 | H2
H3 | H
H 6/0
6/0
aM3 | M | M | 6/ M M H 6/o | M | M
H2 | H2 H o/0 o
6/0 | ©/o
AMTSII i
H
AMT6 o/ e
M T | 6/0 M T 0|
AB 6/0 | T1 T Tl T
6/0 T1 6/0
0/0 T T
AJI31 ! n|
TS
— T1
v 6/0 6/0 | 6/0
1915 T T i
T T
0/0
1925 T T
T T
0/0
1935 T T
T T
CBA97 v
CBAMI3 i
H
CB1557 i
H

0/0 - 6e3 TepMOOOPaAOOTKHI
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OT EeCTUNECATH /IO BOCBMUIIECSTH IIPOIIEHTOR CTPOUTEIIFHBIX ATIOMHUHUEBBIX KOHCT-
DYKITHIT M3rOTABIUBAIOT W3 TIpoGhWiIeii, B TOM YKCIIe MOMABISIONee OOJIBITUHCTBO - W3
MIPECCOBAHHBIX, a OCTAJbHBIC — W3 XOJOMHOTHYTHIX. [IpokarHble IMpodmin, Kak yxe
YIIOMHUHAIOCH, B JIIOMUHUEBBIX KOHCTPYKITASX ITPAKTUUCCKH HE ITPUMEHSIOT.

IIpeccoBanHble ATIOMUHUEBBIE TTPOMWIA TOCTARISIOT IO ABYM cTaHmaptam. CraH-
nmapt «IIpodman mpeccoBaHHBIE M3 ATIOMHHUEBBIX CIUIABOB [IJIS OTPAXIAIONIUX CTPOU-
TEIBbHBIX KOHCTPYKIHit. OOrue texuudeckue yciaoBus» (I'OCT 22233-93) pacripocTpa-
HSIETCS Ha IIPECCOBAHHBIE MMPOMMIN TTOCTOSHHOTO CeUEHUS M3 aTIOMUHUS Mapok AJl31,
AMII ¢ nuaMeTpoM OIMCAaHHOK OKPYXHOCTH A0 220 MM IS CIUTOIIHBIX K 180 MM miIs
MOJIBIX TTpOdIICH, M3TOTABIMBACMBIX HA CIICITHATU3MPOBAHHBIX 3aBOJAX ATIOMHHUECBBIX
KOHCTPYKIIUIH U TIpeJHA3HAYCHHBIX IS TIPUMEHEHHS B CTPOUTEIBHBIX OTPAaXIAIOIIIX
koHcTpykIusx. Crammapt «lIpodmin mpeccoBaHHBIE W3 ATIOMUHHS W ATIOMHHUEBBIX
crotaBoB. Texumueckue ycimoBust» (IOCT 8617-81%) pactpocTpansieTcss Ha TIPOGWIH,
M3TOTABIMBAEMBIE M3 OOJBIIOrO KOJIMYECTBA MAapOK AMIOMUHHS HA METALTyPIHIeCKUX
3aBojlax. MakcuMaibHBIE pasMepbl Ipodwiieit, IOANATAIONIAX IO JIEHCTBHAE STOTO
cTaHiapTa, JUIS CIUIONIHBIX TpodUiIei oIpeieseTcsl [UaMeTpOM OIMMCAHHON OKPYXKHO-
¢ty 350 MM U ILIOIIANBIO IIOIepevHoro cedeHusd B 200 cM2, a I HOJNBIX — JUaMeTpOM
OIIMCAHHOM OKpY:KHOCTH 250 MM U ILIOHIAJBLIO IIOIIEPEYHOro ceueHUd B 60 cM2.

CopTaMeHTa AIIOMHUHUEBBIX IIpOdIIIeH, ITOCTPOSHHOTO II0 MPHHITUIY COpTAMEHTA
cTalIpHBIX Ipoduieit, He cymectByer. st mombopa rpodwicit IpyU MMPOCKTUPOBAHUN
KOHCTPYKITAM CJIe/TyeT IOIb30BAThCS OTPACICBBIMM WM 3aBOJACKUMU KaTaJloraMu Ipodu-
Jieil. B MCKITIOUUTENIBHBIX CIIydasix JIOIyCKaeTcsl pa3paboTKa MHIMBUIYAJIBHBIX ITpodMiIeii.
IIpu 3TOM HEOOXOJIMMOCTh CO3/IAHUS HOBOTO IIpodMiIsd JODKHA OBITH COOTBETCTBYIOIIIMM
00pazoM 00OCHOBAHA, & BOZMOXHOCTh €T0 U3TOTORJICHHS — COTJIACOBAHA C 3aBOJIOM.

MakcumanbHble TabapUThI TPOGIUIS, KOTOPI MOXHO WU3IOTOBUTH Ha TIPECCe, OrpaHuye-
HBI JTMAMETPOM OKPYXKHOCTH, OITUCBHIBAIOIIEH Ipodiuib. JraMeTp OmmMcaHHON OKpPY:KHOCTH
3aBMCHUT OT YCWIMS TIpecca, Gopmbl mpodhiist (CTUTONIHOM WIIK TIOJIBIIN), a TAKKe OT JruaMeTpa
KOHTEHHEepa, KOTOPhIM IIPecC YKOMIUIEKTOBAaH. MakcHUMAabHBIC JMAMETPhl OIMMCAHHONW OK-
DPYXHOCTH IUIST TIPECCOB, YCTAHOBICHHBIX HA 3aBOJAX ATIOMUHUEBBIX KOHCTPYKITUH, TAHBI B
Tab.6.10. YKazaHoble pasMepbl IIPUBSACHBI [T OPHUCHTAIMM, TaK KaK TOYHEIC pa3sMephl
podhIIIS OIIPEIEISIOT B IPOTIECcCe IIPOCKTUPOBAHIS MATPUITBL. [105TOMY BO3MOXHO Kak He-
KOTOpOE YMEHBIIIEHHE, TaK W YBEIMUYCHUE TabapUTOB TIPOGUIIST IPOTHUB TTPUBE/ICHHBIX.

OOBITHO TMAMETP KOHTEHHEpa IIPEBBIIAET JUAMETP OITUCAHHON OKPYXHOCTHA HE Me-
Hee yeM Ha 30 -40 MM mrg cimoromHbX 1 60 - 100 MM - 111 mosmsIx mpodumneit. Kpome
9TOrO, TIOIEPEIHOE CeUeHNEe MPOMUIS U ero JUTMHA OIPEICIISIOTCS MOIITHOCTHIO MAaIllHH,
MOJIBEPraroIux IMMpoduib IIpaBKe pacTsoKeHWeM Mocie IpeccoBaHust. CoOBpeMeHHOE
mpeccoBoe 0DOPYAOBAHKUE MTO3BOJISIET M3TOTOBIATH MPOMIIH TUIOMAIR0 cedeHud oT 0,5
1o 200-+300 cm2. Ilpemrpugrus ABHALIMOHHON IIPOMBINUICHHOCTH OCHAIIEHLI Gollee
MOIIHBIMHA TIPECCAMMU.

Taomma 6.10.

Vewmie TTmamMerp MaxkcuManbpHBIH 1UaMeTp OINMMCaHHOK MaKcHMATbHAL
mpecca KOHTeliHepa OKPYKHOCTH (MM) MIIOINATD
(MTIIa) (MM) mpodwTs
CIUToNIHEBIE MTPOQUITH Ilomnwie mpodunn (cm2)
12,5 150 120 100 6
130 100 80 4
13,5 170 140 110 8
150 120 100 6
22,5 250 220 160 20
200 160 125 15
25,0 250 220 160 20
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MuHIMaThHAS TOMIIWHA CTCHOK Mpo@IUIT 3aBUCHUT OT MapKW CILIaBa, TabapuToB
(IramMeTpa ONMCAHHON OKPYXHOCTH) M BUJA (CIUIOIIHOM WM MOJbIi) mpodwist. Cran-
nmaptom Ha ctpoutesnbHble Tpodwin (IOCT 22233-93) oOyciioBIeHB MUHHUMAIBHBIC
TONIIAHBI CTCHOK IpodWiIeit, KOTOphle 3aKa3IuK MMeeT IIpaBo TpeOOBaTh, a IMPOdIIIL-
HBIe TIeXa 3aBOJIOB ATIOMUHUEBBIX KOHCTPYKITAA 0OsS3aHbI BBIICpKATh (Tab1.6.11).

Taomma 6.11.

JlMaMeTp OTHCANHOM MuHUMaTbHEBIe TOMMUHEI CTEHKW TIpodus (M)
OKPYKHOCTH (MM) CIUIONIHEIE TTPOGWIH TTomere rpodun
Ho 30 1,0 1,5
Cs. 30 mo 50 1,5 1,8
Cs. 50 mo 80 1,7 2,0
Cs. 80 mo 120 2,0 2,3
Cs. 120 mo 180 2,2 2,5
Cs. 180 mo 220 3,2 -

IIpuMeganue. [To commacoBaHuio ¢ 3aBOJAOM-U3TOTOBUTETIEM MOTYT OBITh M3TOTOBIIEHBI TTPOGH-
JIA ¢ MEHBIIMMH TOIIIMHAMH CTEHOK, YeM IpemycMorperHo B I'OCTax.

COOTHOIIICHHE Pa3sMEPOB MA30B B MPOPWILSX JTOJCKHO OBITh TAKWM, YTOOBI IIIyOMHA
masa /4 He IIPeBOCXOAIUIa ero ABOMHON MUPpUHEL . MakcuMalbHOe OTHOIIICHNE TIIyOWMHEI
Haza /# K IMHUpHHE b He MODKHO IIPEBOCXOIUTL VKazaHHEBIX B Tabmmile 6.12 IpeaeabHO
JTOMYCTUMBIX BEeJIMIMH.

Taomma 6.12.

h (Mm) h/b
Csrimre 4 go 10 3,0
Cspimre 10 go 30 4,0
Csroimre 30 go 80 3,0
Csrimre 80 go 120 2,0
Carinie 120 1,5

Ilo TEeXHOTOTHMYECKUM YCIOBUSIM OCTpPBIE KPOMKHU ITpodiuieil MOJDKHBI OBITH Cllerka
CKPYIJICHBI, IPUIEM PATUYC CKPYITICHUS 3aBUCUT OT TOJIIHHBI CXOJSIIHXCS CTEHOK.

IIpu mpoekTpoBaHUK MpodWIel BaXHO YIWTHIBATH M JIPYTHE IIpaBuia, Goiiee 00-
Iero XapakTepa, KOTOpble He Bceraa BbIpaxaroTcs B Iudpax. CUMMETPUIHBIC TTPODIIH
BCeTZa TEXHOJOTUYHEE HECUMMETPUUYHBIX. OCOOCHHO ITOJIE3HO MOOMBATHCS CUMMETPUY-
HOCTH TIONIOCTEH TOBIX Ipoduieit. CireyeT TakKe CTPEeMUTHCS K YIIPOIICHUIO (hOPMBI
nojiocTedt. Peskre pasnuuusd B TOMIIMHE PA3IMIHBIX 3JIEMEHTOB ITpOdIUIST HeXelaTelb-
HBI. B 4acTHOCTH, HETEXHOJIOTMIHBI MACCUBHBIC MPODIWIST ¢ TOHKUME pedpamu. Beren-
CTBUE HEPABHOMEPHOCTH MCTCUCHUS AIOMUHUS IIPH IIPECCOBAHUM KPOMKU pedep TaKumx
npoduiei YacTo MoIydarTcesd BOTHUCTHIMU. OTHOIICHUE BBICOTHI (BBIHOCA) pedpa K ero
TOJIIIAHE HE caeayeT aenarb oomee 10. HeTeXHOMOrMYHBI ITPpOMIIA ¢ SPKO BBIPAXCHHOM
KIMHOBUIHOCTBIO — TOJICTBIM OOYIIIKOM W CXOJSIIAM Ha HEeT ocTpueM. OCTpre Takoro
npodwisi MOYTH BCerfga OyIeT BOJHUCTBIM. B mpodumsgx ¢ IByMs W Oojee IIOJOCTIMU
MePEeMBIYKHA MEXITYy TOJOCTIMHU HE JOJDKHBI CHJIBHO OTJIMYATHCS IO TOJIIMAHE OT CTEHOK
H IIOJIOK IIpOdIcii.

IIpu BeIOOpe THHIA ITpodWIsi HECOOXOIMMO YUYUTBIBATE HE TOJBKO IIEIECOO0Pa3HOCTH
CEUEHUS C TOYKU 3PEHUS HECYIIeH CITOCOOHOCTH, HO M YIOOCTBO COIIPSDKEHUS DJIEMCH-
TOB B KOHCTPYKIMHU (YIOOCTBO MOCTAHOBKK OOJITOB, 3aKJIEIOK, HAIOXCHUS CBAPHBIX
mBoB). [Ipu 5TOM perrarIUMu MOTYT OBITh SKOHOMITYeCKHE coobpaxkeHus. CpaBHEHHE
CTOUMOCTH TIpopwiieil pasMIHON KOHMUTYpAITUM W IUIONIAJEH ITOIEepEeYHOro CeIeHUS
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MOKA3bIBAET, YTO BBITOJMHBIA C TOYKHA 3pEHUSI pacxojia MeTaula TpyodarThlii KpYLIIBIA
podIb MOXET OKa3aThCsl HEPaIlMOHAIBHBIM M3-3a CIOXHOCTH KOHCTPYWPOBAHUS CO-
€JIMHEHWI 1 BBICOKOM €T0 CTOMMOCTH.

Kpome rkoudurypammm mpodwist ¥ IUIONAIA ITONEPEIHOTO CEYCHUST HA CTOMMOCTH
nonydabprkara BIUMIET €r0 TEXHOJIOTMIHOCTh - BO3MOXHOCTH BBITIOJIHEHUS TOYHBIX
TEOMETPUYECKUX PasMepoB (¢ MUHUMAIBHBIMU JIOITYCKAMH) M CKOPOCTHh MCTEUCHUS Me-
TaJUTa U3 MaTPUIBl. MSTKHE CIUIaBBL JAI0T Ooiee OJIaropUITHBIC TTOKA3ATEH.

[IMrpoko IIPUMEHSTIOT XOJOMHOTHYTEIE MPOMWIIH, MOIydacMble W3 JICHT, JIUCTOB WIIHA
PYJIOHHBIX 3arOoTOBOK. ['HyThle TpOGWIN MOXHO IIOIYIWTH C ITIOMOIIBI0 TTpodrmmposa-
HUS JIEHT W JIACTOB Ha IIpodHIernOOYHBIX CTaHaX JMOO I'MOKOIT Ha KPOMKOTHOOYHBIX
npeccax. ONBIT 3apyOeXHBIX (PUPM W OTEUYECTBEHHBIX IIPEIIPUATHA ITOKA3bIBAET, UTO
W3TOTOBIATEH THYTBIE TTPOMIN MOXHO TakKe Ha 0OOpPYIOBAaHWH, NPEIHAZHAYCHHOM IS
M3TOTOBIEHUS CTANBHBIX mpodiei. K mpenMyIecTBaM XOIOAHOTHYTBIX alIOMAHUEBBIX
npodwieii Mo CPaBHEHUIO € IMPECCOBAHHBIMUA MOTYT OBITh OTHECEHBI CIEAYIONINE:

+ ODOpYyIOBaHWE TSI IIPOU3BOJICTBA THYTHIX ITPOd el KOHCTPYKTUBHO MEHEE CIOXKHO,
mporne B OOCIYXWBAaHWHW, JEIIEBIe B W3TOTOBICHWUM; CEOECTOMMOCTh | T THYTBIX
mpoduaeit HIDke ceOeCTOMMOCTH TIPeCCOBAHHBIX Ha 8- 15%; CKOpOCTh HeNpephIB-
HOTO TIpodmImpoBaHus cocTarisieT 50 - 60 M/MUH, a CKOPOCTh ITPeCCOBaHUS HAOO-
Jlee TeXHOJIOTMYHBIX CIUTaBoB - 30 +40 M/MWH; Bec 1 T THYTBIX Ipodiuteit Ha 7-15%
MEHBIIE, YeM IIPECCOBAHHBIX MPOQIIEH TeX K€ TUIIOPa3MEPOB, YTO MMEET OCOOCHHO
OOJIBINIOE 3HAYECHUE IS IEKOPATUBHBIX OOJIUIIOBOYHBIX JIIEMEHTOB;

e THYTbIe OpOdWIN JIETKO W3TOTOBUTH B BUJIE 3aMKHYTBIX ITOJBIX CEYCHUU, I YETO
JIMHUS TPOMIINPOBAHUS O0OPYAYETCI CBAPOYHON yCTAHOBKOM. B 3TOM cilyqae MOX-
HO TIONYYUTH OoJlee pallMOHAIBHBIE COOTHOINEHWS TOIIIAHBI CTEHKHA K ITUaMETpy -
ot 1/50+1/60 misa npoduneit ¢ rmagkuMu creHkamu, 1o 1/80+1/100 ¢ rodppupopan-
HBIMUA CTCHKAMM;

e JUISA THYTBIX ¥ THYTOCBApHBIX NMPpOoQWIeH Yalle BCEro MPUMEHSIOT CILIABBI, 0OIaIa0-
e OOBIEH TUIACTHYHOCTBIO (TEXHUYECKUM alFOMUHWM, CIUIABBI CUCTEMBI aJIIOMU-
HUN-Maraui, ajaioMAHWKA-MapraHell U aJllOMUHUNA-MarHuii-KpeMHU B OTOXXKEH-
HOM W TIOJIyHATapTOBAHHOM COCTOSTHUH).

IIpu KoHCTpyHMpoBaHMM IIpodMIeil clemlyeT YIWTHIBATH PAJUyCHl TmOa, BO3pacTaro-
e ¢ YBeIMICHNEM TOIIIHEL 3aTOTOBKH.

JIuctoBele TIONydabpUKaThl  BKIIOYAIOT L[IQAKWe JHUCTHI, IIPOGIINpOBAHHBIC
(r1aBHBIM 00pazoM, ropUpOBAHHBIE) JTUCTHI, TUCHEHBIC JTUCTHI. |amKie TUCThI U JICH-
THI M3TOTARIMBAIOT HA MCTAUTYPIMUYCCKMX 3aBOJaX Ha IIPOKATHBIX CTaHaX U3 CISI00B U
MTOCTABJISIIOT HA 3aBOJIBI AIIOMWHUEBBIX KOHCTPYKIIMM B TauKax (JIUCTBI) W B PYJIOHAX
(rerTsl). [IpodrnrpoBaHHbBIe JTUCTHI U3TOTABIMBAIOT KaK HA METALTYPIUICCKUX 3aBOJIAX,
TaK ¥ Ha 3aBOMaxX ATOMUHHMEBBIX KOHCTPYKIIMH Ha IMpodrIeTHOOYHBIX CcTaHax, o0opy-
JTOBAaHHBIX CMCHHBEIMM KOMILICKTaMHM BalKOB. THCHEHBIC IHUCTHI B HACTOSINES BpeMsI
M3TOTABIMBAIOT TOJIBKO Ha OTMEIBHBIX METALTYPTHICCKMX 3aBofaxX, HO B JalbHEHITIeM
IpeIyCMOTpeHa OpraHM3allis TaKOTro IIPOM3BOACTBA M HA HEKOTOPEHIX 3aBOAaX alllOMM-
HUEBBIX KOHCTPYKITUIA.

CopTaMeHT TJIaAKUX JIMUCTOB U JICHT U TeXHWUIeCKUe TpeOOBAHMSI K HIUM OIIpeIeICHEL
T'OCT 21631-76* «JIUCTBI M3 aTIOMUHMS 1 alIOMIHUEBBIX cIntaBoB» 1 I'OCT 13726-78*
«JIeHTHI M3 aMOMUHNUSA U aTIOMIHUCBBIX CINIABOB». YKa3aHHBIC CTAaHIAPTHI OXBATHIBAIOT
IMVPOKYI0 HOMCHKIIATYPY JIHUCTOB II0 MapKaM aIlOMUHUS, COCTOSHUIO IIOCTABKH, JIIUHE,
IMVPpUHE W TONIAHE TACTOB, OJHAKO, IS M3TOTOBICHUS aTIOMUHHEBBIX KOHCTPYKIIMMA
BOOOIIIE, a OrpaXJaoIMNX - B OCOOCHHOCTH, WCHOIB3YIOT MPEHUMYINeCTBCHHO TOHKUE
(ToMmUHOM 10 2 MM BKIIOUUTENIHHO) JIUCTHI, KOTOPBIE COCTABIAIOT Goiee 80% ob1Iero
00beMa MPUMEHSIEMBIX B CTPOUTENIBCTBE JIUCTOB (Tadmuia 6.13).
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Taomma 6.13. CopTaMeHT aTIOMHUHIEBBIX JINCTOB

Cocrogaue Tommuna
OCTABKIL Mapxka craBa (MM) HlupunHa (MM) Hnuna (MM)
AJ1O, AI1 0,3-10,5 600, 800, 900, 1000 2000
AIO, A1, _ _
M AMIL, AM12 0,5-0,7 1000, 1200, 1400, 1500, 1600 2000-4000
” _ 1000, 1200, 1400, 1500, 1600, _
—— 0,75-10,5 1800, 2000 2000-7000
AO, Al 0,8-4,5 1000, 1200, 1400, 1500 2000-4000
AM1, AMr2 0,5-0,7 1000, 1200, 1400, 1500, 1600 2000-7000
” _ 1000, 1200, 1400, 1500, 1600, _
H2 —— 0,75-4,0 1800, 2000 2000-7000
” _ 1000, 1200, 1400, 1500, 1600, _
—— 4,5-10,5 1800, 2000 2000-4000
AO, Al 0,5-0,7 1000, 1200, 1400, 1500, 1600 2000-7000
” _ 1000, 1200, 1400, 1500, 1600, _
H —— 0,8-4,0 1800, 2000 2000-7000
—— 4,5-10,5 —— 2000-4000
AM1, AMr2 0,5-4,0 1000, 1200, 1400, 1500, 1600 2000-7000
—— 4,5-10,5 —— 2000-4000

Howmenkiatypa 1mmpodWIMpoBaHHBIX JTUCTOB U TEXHUYECKHE TPEOOBAHUS K HUM OIIpe/ie-
nersl [OCT 24767-81* «IIpodwim XOIOMHOIHYTEIC M3 aTIOMIHNASA W aIOMIHIEBBIX CILIA-
BOB JIJIS OTPAKIAIONTAX CTPOUTEIIBHBIX KOHCTPYKITU», & TAKKe TCXHUISCKUMU YCIOBUSIMHU
W HOMEHKIJIATYpO 3aBOJOB-U3TOTOBUTENEH. PekoMmeHyeTcsi, B OCHOBHOM, IPUMEHSTH
MpoWIMPOBAHHBIC JIMCTHI, M3TOTABIHMBAEMBIE Ha 3aBOJAX ATIOMUHUECBBIX KOHCTPYKITHH,
TaK Kak MMpodWIA 3THUX JUCTOB pa3pabOTaHbl ¢ YUCTOM TpeOOBAHII CTPOUTEIBCTBA, & CAMH
JIMCTBI UMEIOT O0Jiee XECTKHUE JOIMyCKU. 3aBOIbl AIOMUHUEBBIX KOHCTPYKITHEH OJHOBpE-
MEHHO ¢ MPOMIMPOBAHHBIMH JTUCTAMK MOTYT IOCTABJISTH B OIPE/ICICHHON KOMILICKTA-
1K (B COOTBETCTBUM ¢ HOMEHKIATYPOM ITPOMYKITHN 3aBOJIOB) HAIEIBHUKH, CIIABBI, 2JC-
MEHTBI TOJIBECKU U JIPYTHe HEOOXOMUMBIE UL MOHTAXA HAa OOBEKTE JICTAA.

CrenyeT uMeTh B Buy, uro B I'OCT BkiIo4YeHBI TUCTBL A15-750-0,8 s mekopaTuB-
HO# OOIUITOBKHU CTEH, OJIHAKO B CHWIIY PsjId TEXHUUYCCKUX IMPUYMH KAYeCTBO ITUX JIUCTOB
HEJIOCTATOYHO BBICOKOE. B Tabiuile 6.14. mpuBeieHbl CCUCHUS] M TCOMETPUIESCKHE XapaK-
TEPUCTUKHU HEKOTOPHIX MPOMWINPOBAHHBIX JIUCTOB M peeK (peiikaMM Ha3bIBAOT IIpodhU-
JIMPOBAHHBIC JIACTHI IMUPUHON He Oosee 300 MM TIpW OTHOIICHWH JUIMHBI K IMUPUHE
Oostee 4), MpeHASHAYCHHBIX UISI CTEHOBBIX OOIIMBOK, KPOBEJIBHBIX HACTHIOB, JATICBHIX
SJIEMEHTORB TIOJIBECHBIX MOTOJIKOB, JIEKOPATUBHONM OOIUITOBKH CTCH.

TucHenbvle aucmel — JTACTHI C BBIJIABIICHHBIM Ha WX MOBEPXHOCTU PUCYHKOM MEJIKOTO
penmbeha - SABISIOTCS IS OTEUECTBEHHON CTPOUTEIBHOU MPOMBINUICHHOCTH CPaBHU-
TEIbHO HOBOM Ipojykituei. TucHeHUE ITPOUZBOMLT ITyTeM IIPOKATKH ATIOMHUHUEBOTO
JINCTA B CTAJIBHBIX BaJIbIlaX, ITOBEPXHOCTH OJIHOTO M3 KOTOPBIX HarpaBupoBaHa. [Ipu
9TOM Ha JIMTIEBOM CTOPOHE JIMCTA oOpasyercst pelibeHBI PUCYHOK, a obpaTHas CTOPOHA
OCTaeTCs TNaJKON (IMaJIKOM OTHOCUTEIBHO, TaK KaK B psijie CIydyaeB HE3HAYUTEIHHOI Jie-
dopmariim 06paTHOM CTOPOHBI JTHUCTa U30eXaTh He yraetcs). Llesh THCHEHUS — JTOCTHYD
OIIpeIeSICHHOTO 3cTeTrdeckoro 3¢¢ekTa, B IEPBYIO OUYepe/lb — YCTPaHWUTH KpaiiHe He-
MPUSTHOE BIICYATIICHWE OT HEPOBHOCTEH MMOBEPXHOCTH AIIOMHUHHEBOrO Jucta. Kpome
TOTO, TUCHEHUE CMSTYACT CIEISIUI OIecK aTIOMUHUEBBIX JTHUCTOB, OCBEIIEHHBIX COJH-
1eM WIN SIPKUM UCKYCCTBEHHBIM CBETOM.
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Tadmua 6.14. [TpodmtupoBanubie TUCTHL (TIpodriu xonoaHorayteie) o 'OCT 24767-81

MomeHT
O06o3HaueHUe Tommuna, | Hmwwa, | Mupuna | Ilnomans Macca, kT nHeprmu I cm*
IpodbIIst ®opma 1 pazMepsl MPohUITI MM MM He [|3aTOTOBKH, | CeueHHs, Ha 1 M mupu-
Gonee MM cm? B TIPOUITST
1mM 1 M2
is5 15, *
0,8 7800 1440 10,87 3,02 | 3,02 39,10
CIIA-1503 S 1,0 7800 1440 13,60 378 | 3,78 48,80
| 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 ||™
1030+ 5
o~ . EE
A28.1200 \ ;@ 0,8 6000 1420 11,36 3,11 | 2,47 10,17
75| 150 | 150 | |75 1,0 6000 1420 14,20 3,89 | 3,09 12,78
1200
= =
A20-280 Y
%] el E 0,8 6000 386 3,09 0,83 | 2,61 3,1
ok
A15.750 SY 150 | 150 | 150 | 150 | 150 |5 0,8 6000 1028 8,22 2,10 2,92 2,26
750 1,0 6000 1028 10,28 2,78 3,85 2,94
760
R38 Ak
o )/\\/r\\/ A 0,8 7000 1245 9,93 2,68 | 2,53 8,24
N T B B B B B
IR/ 52\,% L 1.0 7000 1245 12,41 335 | 3,16 10,32
30 §x 125 = 1000
1060
* — HU3roTaBJIMBacTCd Ha 3aBOAC MOCMeTaJ'U'[OKOHCprK]_[I/IH BT. BI/I)IHOG
F* — HU3roTaBJIMBacTCd Ha BOpOHe}KCKOM 3aBO/Ie AJTIOMHWHUEBBIX KOHCprK].[HI?’I

% _ yarortapauBaeTcd Ha CaMapCcKOM MeTaJLIyprhuueckKoM 3aBoje uM. B.M. JlenHnHa
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6.4. COEIVHEHNY

DIEeMEHTHI AMIOMUHUEBBIX KOHCTPYKIIANA COEAUHAIOTCS C ITOMOIIBIO DIIEKTPOIYTOBOMN
CBapKu, OOJITOB, BUHTOB, 3aKJICIIOK, CKIICMBAHUEM W C MUCIOIb30BaHUEM Makku. Haubdo-
Jiee YIIOTPeOUTEIbHBIE TUIIBl COSAUHEHWA B HECYIIIUX KOHCTPYKIIUAX — CBapKa, OOITHI 1
pexe - 3aKIJIETIKA. B orpaxmamoinnX KOHCTPYKIIWASIX - BHUHTHI, 3aKJICIIKW, 3HAYATEIBHO
pexe - cBapka, lakka, KIeeCBapHbIE U KJIee3aKICIIOUHbIE COCTMHECHNUS.

Cpapka aTiOMUHHUEBBIX JIEMEHTOB OCYIIECTBIISICTCS MEXaHW3MPOBAHHON (aBTOMATM-
YeCKOM WM ITOJyaBTOMATUYECKOM) WKW PYYHOU 3IEKTPOIYTOBOM CBApPKOUM B 3aIllUTHOMN
cpelle aproHa ¢ NPUMEHEHWEM HEIUTABSIIErocsl BOIb(MPaMOBOTO 3IEKTPO/ia U C HoJaveid
B 30HY CBapKH IIPUCATOYHON MPOBOJIOKH (TUIABSIIETOCS DIEKTPOa); MEXaHU3UPOBAHHOM
JIIEKTPOJYTOBOU CBAPKOW B Cpelic aproHa ¢ INPUMEHEHWEM IUIABIIIETOCd 2JIEKTPOIIA;
KOHTAKTHOI CBapKoOM; aBTOMAaTUYECKOM 3IJICKTPOCBAPKOU IO CoK (PIroca; ra3oBoit
CBapKOU; XOJIOJIHOM CBapKOL.

Hawnboureiiee pacripocTpaHeHre IIOMYYWAIa DIEKTPOAYyroBas CBapKa HEILTABAIIIAMCS
BOJIB)PAMOBBIM 2JEKTPOJIIOM U IUIABAIIMMCS 3JIEKTPOJIIOM B cpejie aproHa. KoHTakTHas
(TouevHast) cBapKa MPUMEHSETCS [IJIS COCMMHEHUS TOHKOCTEHHBIX 3JIEMEHTOB. Pacuert-
Hast HecyIrasl CIIoCOOHOCTD Ha Cpe3 CBapHEIX TOYEK MIpUBeIeHA B TabI.6.15.

Tabmuua 6.15. PacueTHast HecyIas CIIOCOOHOCTh CBAPHBIX TOUEK Ha cpe3

Tonamuna PacueTHag Hecyiag Tommuna PacueTHas Hecyiag
3]IEMEHTOB, CIIOCOOHOCTH TOYKM Ha 3]IEMEHTOB, CIIOCOOHOCTH TOYKK
MM cpes H (krc) MM Ha cpe3 H (krc)

AproHOIyTOBas TOYeUHASd CBapKa TDIABSIITIMCS
amekTpomoM (amoMubuii Mapku AMT2H2; cBa-
pouHas mpoBosioka Mapku CBAMT-3 umu 1557)

KoHTakTHas cBapka (aTIOMWHMWIA)
Mapok AMr2H2 u AMri2M

1 800 (80) 141 1950 (200)
L5 1250 (130) 142 2350 (230)
2,0 1950 (200) 1,5+1,5 2950 (300)

242 3350 (340)

IlpuMmevanug: 1. id KOHTAKTHOH CBapKW yKa3aHa TOJIIIMHA HaumOojee TOHKOTO 3JIEMEHTA;
JI7I AYyTOBOM TOYEYHOW CBapKH ero TiepBasd Iudpa - TONMIMHA BepXHETO anmeMeHTa; 2. CBapHBIe
TOYKH CJIeAyeT BBITIONHATH B COOTBETCTBUM C «PyKOBOJCTBOM TIO apTOHOAYTOBOI CBapKe COEMHHE-
HUW 5JeMEHTOB aTIOMUHHUEBBIX CTPOUTETbHBIX KoHcTpykimits/LITHUMCK wum. Kyuepenko Toc-
crpost CCCP, M.:Crpoiiusgat, 1984.

IIImpokoe pacpocTpaHeHIe COeTMHEeHWIT Ha BUHTAX, OOITax, 3aKielIKaX, B TOM UHC-
JIe CICITMATbHEBIX THUIIOB, BEI3BAHO HE TOJHKO M3BECTHBIMHU OTPAHNICHUSIMU, OOYCIIaBIN-
BAIOIIMMH TIpUMCHCHUE 2JICKTPOCBAPKM, HO M HEKOTOPBIMU OCOOCHHOCTSIMM ATIOMM-
HUEBBIX IIpodrreit, 61aroIpUSITHEIX I COSIMHECHUIT Ha O0oITax 1 BUHTAX.

Texmomorust M3roTOBICHMA IIpodIIei ITO3BOIISICT IIOMYINTh Ha HUX MECTHBIC YTOJN-
IIeHWSI CTeHKU WIN IIOJI0K, C IIebI0 YBeIMICHNI CeUCHUSI B MeCTaX YCTAHOBKM OOITOB 1
BUHTOB MpH OOIIeil HeOOIBINONH TOMIINMHE IIpodId, a TaKKe CIeIMaIbHbIe Ia3bl U Ka-
HaIbl IS YCTAHOBKM BUHTOB KaK BAONL OCH IIpodmIs, TaK U IIEPICHINKYISIPHO cif,
KOTOpBIC JTAIOT BO3MOXKHOCTEh UCKIIOUNTD B YacTH IIpodIeil cBepIcHIIe OTBePCTHIA.

PexoMennyembie aTiOMIHIEBEIC CILTABBL JUIST M3TOTOBICHUS OOITOB M 3aKJICIIOK IIpH-
BeJIeHEI B Ta0JI. 6.16.

g coemrmHeHMs SIeMEHTOB MOTYT OBITH IIPUMEHCEHBI CTAIBHBIC KaaMHpPOBAHHBIC
WUIN OITMHKOBAaHHBIC OOITHI, B TOM UYMCJIC BBICOKOIIPOYHEIC, a TakKe OOITHI M3 HepxKa-
BEIOIE CTaJIn.
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Taéauma 6.16. Mapku CIDIaBOB aMIOMUHUS, IIPUMEHSIeMBbIe IS 3aKJIeTIOK,
YCTAHABITHUBACMBIX B XOJIOAHOM COCTOSTHUM, U OOITOB

Mapxku 1 coCTOSTHHE TTOCTaBKH rocr
3aKITeKu:

AI1H, AM12H, AMr51, ABT T'OCT 10299-80*
bonrer:

AMT5TI TOCT 14838-78*

ABT1 TOCT 21488-76*

CranbHbIe OONTHI BBITOTHIIOTCS W3 cTamyd (TexHudyeckue TpeboBanust 1o ['OCT
1759-70) moOBBINICHHOM, HOpMabHON W TIpydoit TouHocTH 1Mo I'OCT 7796-70, TOCT
7798-70, TOCT 15589-70 m 'OCT 15591-70, BBICOKOIIPOUYHBIE OOJNTHI, TAUKK W TTAaHOBL
K HUM cooTBeTcTBeHHO 1o I'OCT 22353-77, TOCT 22354-77, TOCT 22355-77 ¢ TexHu-
YecKUMHI TpeboBaHuaMi K HUM 1o I'OCT 22356-77. BUHTHE HOpMAaIbHOM TOYHOCTH IO
T'OCT 17473-80, TOCT 17475-80, TOCT 10619-80 1 TOCT 10621-80.

B kauecTBe COCJMHUTEIBHBIX JIEMEHTOB, OIOPHBIX IEMEHTOB KOHCTPYKIIUNM W CKOOSI-
HBIX M3/IeIM MOXeT IPUMEHSITECS aTIOMUHMeBBIHN JINTeHHEIM ciriaB AJI8 mo 'OCT 2685-75.

MoryT HCIIOIB30BaThCS TAaKXKE CTAIBHBIC OTIMBKM W3 MaTepHalOB, YKA3aHHBIX B
HOpMax MPOEKTUPOBAHUS CTATBHBIX KOHCTPYKITUH ¢ YIETOM COOTBETCTBYIOIIEH 3aITATHI
COIIPSITAEMBIX ¢ HUMHU 3JIEMEHTOB M3 ATIOMUHUEBBIX CILIABOB.

Budet kpenexca. B orpaxnaoinx KOHCTPYKITUSX COSAMHECHUS HA BUHTaX M OOJITaX, a
TakXke 3aKJenKax SBISTIOTCS IIPeoOIaalolluMU, COPTAMEHT IIPUMEHSICMOrO Kperrexka
BeChbMa BEJIWK, HO OTPAHUYMBACTCS BUHTAMU W OOJTAMU MAJIBIX JUAMETPOB (4-6 MM,
pexe - 8 mMm). bostel 1 BUHTB nuameTpamu 10 - 12 MM TIPUMEHSIOT, Kak IIPaBUIO,
TOMBKO B aHkepax. OCHOBHBIE BUJIBI PE3bOOBOTO Kperexka - OOITHI, KPIOK-OOJITHI,
IIITWIBKH, TITUQTHI, BUHTHI, cCAMOHAPE3aIOIe BUHTHI, B TOM YHCJIE BUHTHI-CAMOJIBIPEI,
OOJITHI U THTHUMTH ¢ OOKUMHBIMH KOJIBIIAME, PA3TAYHOTO BHIA OOBIUYHBIC U CICITAAID-
HbIE TaKu.

Kprok-6onTer  (puc.6.1) MOpUMEHSIOT
JUIST KPEIUICHUS KPOBEJIBHBIX Mpodhrin-
DPOBaHHBIX HACTAIOB W CTEHOBBIX OOIIIH-
BOK K IIpOTOHAM U pureiasiM. Mx Kowm-
IUIEKTYIOT TafilkaMu W KOMOWHWPOBAH-
HBIMHU IAHOAMI, COCTOSIIIUMH W3 JKECT-
KOM aJIOMUHWUEBOU U YIIPYIOHM PE3NHO-
BOI I11ai10.

s coeMHeHUST 2JIEMEHTOB IMIpUMe-
HSIOT caMoHape3aromnue BUHThI 1o ['OCT
10619-80* «BUHTEHI ¢ MMOTAWHOMN TOJIOBKOM
caMOHape3aIIne JId MeTaia M IUIacT-
6 maccel», [OCT 10620-80* «BuHTHI ¢ T10-

JIYIIOTAMHOM TOJOBKOU camMoHapes3arole

IS MeTaltla ©W  miactMaccer», ['OCT

10621-80* «BUHTHI ¢ MTOMYKPYTIOK TO-

\@ JIOBKOM caMOHape3alolue IS MeTalia 1
mwractMaccbl». Kpome Toro, camoHape-

TIPOTOHY KpIOK_GONTaMH 3aI01€ BUHTHI BBITYCKAIOT II0 CBOWUM

1 - mpoWIMPOBAHHBIA HACTWI; 2 - KPIOK- TEXHIMCCKIM  yCJIOBIAIM - PAZL 3dBONOB
GonT; 3 - KOJMAauyKoBast raiika; 4 - raika; 5 - AMIOMUHUCBBIX M JICTKUX MCTALTAICCKUX
KOMOMHHMPOBAHHAS TalKa; 6 - TMPOTOH KOHCTPYKITHA. PasHOBUIHOCTBIO caMOHa-

Puc.6.1. Kpemenne KpoBelIbHOIO HacTWIA K
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pe3aroluX BUHTOB SBJISIOTCS BUHTBI-CAMOJIBIPHI  (puC.6.2),
KOHeIl KOTOPBIX 3aTOYeH, Kak cBepiio. Takoit BUHT caM cBep-
JIUT OTBEpPCTHE W Hape3aeT B HeM pe3pdy. McIonp3yoT ux, B
OCHOBHOM, Ha MOHTAaxe.

3aKJIeNKi B ATIOMUHMEBBIX KOHCTPYKITASIX CTABAT WCKITIO-
YUTEJIBHO B XOJIOJHOM COCTOSIHMM, B 9TOM Cilydae oOeclicurBa-
eTCsT XOpoIlice 3aITOTHCHHUE OTBEPCTHS CTEPXKHEM 3aKJICKU U
HE PasyIpOYHSICTCS METAILT COCIMHSICMBIX 2JIEMEHTOB U3 Tep-
MO3aKaJIeHHBIX CIUIABOB. 3akiieliky TocTaBusmiores mo ['OCT
10299-80* «3akienku ¢ IMOJIYKPYIJION TOJIOBKOM (HOPMAaJIbHOM
touHocti)», ['OCT 10301-80* «3akienk ¢ TOIYIIOTAHOMN
TOJIOBKOM (HOpManpHOit TouHocTH)» M T'OCT 10304-80* Puc.6.2. Bunt-camozpp
«3aKJIeTIK HOPMAJTFHOM TOYHOCTH OOIIETO HA3ZHAYCHUST».

It kpeluieHusS MeXay coboil MpodIMPOBAHHBIX HACTWIOB WIH WHBIX TOHKO-
CTCHHBIX 2JIEMCHTOB MPUMCHSIOT 3aKJICIKM C BBIAJAIOIIAM CEPACYHUKOM U C OC-
TaIMMUMCST cepeTHUKOM. [IpOYHOCTh Ha cpe3 3aKJICIIOK ¢ BBIIANAIOIIAM CepIeIYHM-
koM Ha 40-50%, 3aKIIeTIOK ¢ OCTAOIMMMCS CepleYHUKOM - Ha 25%, a Ha OTPHEIB TO-
JIOBKM y BCEX BUIOB 3aKJIEIIOK ¢ BBIIAAAIONINM cepaednukoM Ha 30-40% Hirke, 4eMm
MIPOYHOCTD ITOJHOTEJIBIX 3aKJIEOK. DT 3aKJEIKH IMOCTABISIOTCS IO BEIOMCTBEHHBIM
cTaHJapTaM U TEXHUYECKUM YCIOBUSIM CTPOUTEIBHBIX U MAITMHOCTPOUTEIHHBIX M-
HUCTEPCTB. MaTepuaa U cOpTaMeHT HEKOTOPBIX 3aKJIEIOK ¢ BBITANAIOIIUM CepIeIHM-
KOM, BBIIIYCKAEMBIX CTPOUTEIBHBIMU MHHUCTEPCTBAMU, MpPUBEACHBI B Tadn.6.17. K
HeJoCTaTKaM 3aKJIEIOK ¢ BBIMAJAIONINM CEePJACYHUKOM CIEAyeT OTHECTU HEKOHTPOJIM-
pyeMoe KadeCcTBO OOpa30BAHHOMN W3HYTPHU TOJIOBKH, HEOOXOIMMOCTH JTOITOIHUTEIBHOMN
TepMEeTH3aIlM OTBEPCTHUS B IMMUCTOHE, B IEISX MCKIIOUYEHUS BO3MOXHBIX IIPOTEUYEK W
MPOJyBaHUS. BDTO OrpaHUYMBACT WX OOJACTh IIPUMECHEHWS B HAPYXHBIX OOIMMBKAX
CTEeH W KPOBIU U CHIDKAET pacueTHOE YCWINE, KaK OTMEUYCHO BBITIE, HA 3aKICIKY.

Ta6mna 6.17. MaTepHall 1 COPTAMEHT 3aKJICIIOK ¢ BBIIAJAIONINM CepleIHIKOM

HopmatuBHbIit Huamerp MH;TC?(;I;I;H Hmina TomuuHa
JOKYMEHT IIUCTOHA, MM _— IIMCTOHa, MM Imakera, MM
CEpICcUYHHKa
OCT 34-13-017-78 +0,16; 4,8 AMu 8,0 2-3
Cr4s
TV 36-2088-76 4,82 AMr, AMu 11,95 105
Cr.20K11
TY 67-74-75 4,82 AMr2 10,00 a0 4
Cr.20

IIpuMeganue. JuaMerp cTaTbHOTO (DOPMOOOPAIYIONIETO BHYTPEHHIOIO TOJTOBKY 3aKJIeTIKN
CTepXHSI - 2,5 MM.

3akIenku ¢ OOKUMHBIMHA KOIBITAMHU (OONT-3aKIeIKN) MpOYHee OOBIYHBIX ITONHOTE-
JIBIX 3aKJIETIOK, Oojee TOYHO OOCCIIeUMBAIOT 3aJaHHOe YCWITHE CXATHS IakeTa (puc.6.3).
H3zroTapiuBaiTcsd Ha MamruHOCTpoUTeNbHBIX 3aBogax (OCT 1 11628-75(2)%).
K mpounM coeMHEeHUSM OTHOCSTCS:
+ COCOUHCHWS C WCIOIB3OBAHWEM Mpodiuieit crenmambHOR (HOPMBI, B TOM YHWCIC B
3aMOK, MITYHT, [1a3 1 Jp.;
+ COCOUHCHWS, OCYIIECTBISEMBIC 3a CUYeT IUTACTHUYCCKMX AedopMarwii amoMWHUSA, B
TOM Yrcie B (albll, 3aIPeccOBKOM, MMCTOHHOTO THIIA;
+  COCOUHCHUS, OCYIIIECTRISIEMBIC 3a CUET YIIPYTUX TedopMaITiii aTioMUHAS,
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o (PUKIIMOHHBIC COSTUHECHNT,
o COCIMHEHWS CIIMBAHUCM,

¢ KJCCBLBIC, KIICCCBAPHLBIC N KICC3AKIICIIOUHBIC COCITMHCHMAL.

3

”

Puc.6.3. 3akimenkn ¢ 0OKUMHEIM
KOJTBITOM (TIOPSIIOK TTOCTAHOBKH)

2 1 - pudneHbIl cTepXeHb; 2 -

| | | . | 00XHUMHOE KOJIBIO; 3 - KJlela-

HBII MHCTPYMEHT; 4 - COeAMHU-

4

TEJIIBHBIC 3JICMCHTDBI

Coedunenus ¢ UCNOAb30GAHUEM NPOQUAEl CneyUdlbHOli opMbl

CoenHEHUEM B 3aMOK (pHcC.6.4) HAa3bIBAIOT COSUHEHUE BYX MPOGUICH, OCYIIeCTB-
JIIeMOe 3aBEJICHUEM BBICTYITA OJHOTO PO B BBIEMKY JIPYIOrO M ITOBOPOTOM Mpodhu-
JISL Ha orpejiesieHHbli yroin. Coe/lMHeHWEe B 3aMOK MOXKET OBbITh HEITOABMKHBIM (B 5TOM
ciydqae 4acTo MPUMEHSIOT JIOTOMHUTEIBHBIC BUHTHI WIW 3aKJICTIKA) U TTOABIIKHBIM.

a)

Ll

| &

0,

)
é

1
|
2
|
4
2

Puc.6.4. CoenuHeHHUd B 3aMOK

a - npoduieil CUIOBOW OOIIMBKM CO CKPBI-
THIM KpeTUTeHueM; 0 - HaBecka CTBOPKHM OKHa
0e3 CIeIUAIbHBIX TeTelb; ] - OOJMIIOBOYHBIN
npodwin;, 2 - obpenierka; 3 - KOpoOKa OKHA;
4 - crBopka okHa. CTpeaKaMHl TTOKa3aHO Ha-
TpaplieHWe  TOBOPOTa  YCTAaHABIMBAEMOTO
npoud (a) M OTKPHIBAHUS CTBOPKU (6)

HemoaBmwkHbIe COSTMHEHIS IPUMEHSIOT A1 YCTPOMCTBA OOIUITOBOK, CHJIOBBIX OOIIH-
BOK U JIp. CO CKPBITHIM KpeTuleHreM. TToABIKHOe COeTMHEeHME «B 3aMOK» WHOT/IA WCTIOND-
3VIOT Ut HaBecKW Oe3 IIeTelb 1 IMapHUpOB OTKPHIBAIOIIAXCS CTBOPOK OKOH, BUTPaKEH B
CITydasix, Korfia JOCTAaTOYHO OTKPHIBAHUSA CTBOPKM Ha MaIbIi yroil. CoeIuHeHWs B IIITYHT

|

R
§ T

; =
—
|4

f“\

/+

Puc.6.5. CoeaguHeHNI B IIIIYHT

@ - CBOOOJTHOE BBeJIEHUE TPEOHS; § — YCTAHOBKA C HATITOM;

CTpeIKaMU TIOKA3aHO HaIpaBlieHue IBUXESHMS
YCTAaHABIMBAEMOTO TPOGWITS

(puc.6.5) aHAJIOTHYHBI OJHOWMEH-
HBIM COEJMHEHUSIM, TIPUMCHSIC-
MBIM B JIEPEBSIHHBIX KOHCTPYKITH-
ax. VX “CTIONB3yIOT B OOJIMITOBKAX
¥ OOIIMBKAX CTEH W JIPYTUX KOHCT-
PYKTUBHBIX »eMeHTax. [Ipodumm,
COCIMHEHHBIE B IINIIYHT, CKJIOHHBI
K Jpebe3kaHWio  IpU  IIyJb-
CHUPYIOIIUX Harpy3kax (BUOpaIiusi,
MTOPBIBUCTHIA BeTep). UTOOBI 130e-
KAaTh 5TOTO, TIPUMEHSIOT COCIUHE-
HHE, B KOTOPOM IIpUKperuIsieMast
BUHTAMK KpPOMKa IIpH YCTAHOBKE
TpeOyeT TOJTITUBAHUS K HIDKENe-
XKale KOHCTPYKIINH.
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CoelMHEHN B 1143 OCYIIE- a) anoOMUHUuesblll o) Pe3uHoabIl

CTBJIAIOT IIyTeM COOCHOIO BBe- npoguay npoguay
JIleHus pedpa omgHoro mpodpwwist
B ma3 apyroro (puc.6.6). Co- f f
eIMHCHUST B T1a3 («IACTOYKUH T T
XBOCT»), B OTJIMUME OT COEIM-
HEHUU B IIIIyHT, CIIOCOOHBI
BOCIIpUHUMATL YCWIUA, Ha- Puc.6.6. CoeguHenne B 1ma3
TIpaBJIeHHEBIEC ITEPIIEHIUKYIAP- a - ATIOMUHWW -ATIOMUHUR; § - ATIOMUHUN -pe3nHa
HO ocu mnpopwisi. B amo-
MWHHUEBBIX KOHCTPYKIIAIX B I1a3 COCAWHAIOT AIOMUHUEBBIC MPOMWIN MEXIY COOOU M
aMOMUHWEBRIE TTpodrn ¢ HeaoMUHUEBBIMUA. Hawnboree mmpokoe pacrpocTpaHeHUe
JTOT THUII COCIVMHEHUN MOy U 3aKPEeIUICHUSI Ha alIOMUHUEBBIX MTPOMIIIX YIIPYTHAX
VIUIOTHAIOIINX TTPOKJIAJOK (IIPEUMYIIIECTBCHHO PE3UHOBBIX), MO0 3TO ITO3BOJISET OTKAa-
3aThCS OT MPUMEHEHUS KJled W YIIPOIIAeT CMEHY M3HOIIEHHBIX ITPOKITAIOK.

CoelHEHUSI, OCYINIECTBISEMbIE 34 CUeT IulacThdeckux aedopmarmit (B daisir), B
OCHOBHOM IIPUMEHSIIOT B (haCOHHBIX 2JIEMEHTaX KPOBEIb M CTCH (CIUBBI, HAIEIBHUKN)
M3TrOTOBIEHHBIX W3 JMUCTOB. lIpaBuima ycrpolicTBa (aslbileB Te Xe, YTO U (PaybIeB W3
KPOBEJIBHOU CTAIA ¢ YIETOM MapKd U COCTOSIHUSA IOCTABKU IIPUMEHIEMOTO AIIOMUHUS.
[IpenmytiiecTBeHHOE TPUMEHEHWE B ATIOMUHUEBBIX KOHCTPYKITUSIX MAaJIOIUIACTUYHOTO
MOJIyHaTapTOBAaHHOTO MaTepHaia OrpaHUIMBAET MpUMeHeHUEe (alblieB, KOTOPbIE MOXHO
JleJIaTh TOJBKO Ha JIMCTAaX MATKOTO WIIW YEeTBEPThHATAPTOBAHHOIO MaTepHraa.

HanexHocTs danblieBEIX COENMHEHUN TOCTATOYHO BBICOKA: U3BECTHO, YTO B HEKOTO-
PBIX ciydasx (ajblibl SBISIOTCI €IMHCTBEHHBIM CIIOCOOOM COCIMHEHUWSA TAKWUX OTBETCT-
BEHHBIX KOHCTPYKIIMI, KaK, HaIlprUMep, KOpIyca CIUpPalbHO-HABUBHBIX €MKOCTEU CH-
JIOCHOTO THIIa BBICOTON 70 20 M. IIpy 5TOM ILUIOTHOCTH (PaIblieB, COTHYTBIX U OOXAaThIX
Ha CIIEIAAIBHOU YCTAHOBKE, TAKOBA, YTO CUJIOCHI MOXHO HCITONB30BAaTh B Ka4eCTBE pe-
3epByapoB. CoenrHeHUsT B (aybIl MHOTO JIET IIPUMEHSIOT TaKKE W B OIUPAIbHO-
HaBUBHBIX BO3JyXOBOJIAX.

CoeMHEHUSI 3alIpeCCOBKON W OOXAaTHUEM MPEICTABISIIOT COOON Pa3HOBUIHOCTH CO-
eJIMHEHW B 1143 WIK B IIMIYHT. B oTir4re OT OOBIYHBIX COSAMHEHUNA B I1a3, COCAMHEHUST
3aIlPECCOBKON U COEU-
HEHUA oOXaTheM Hepas-  a)
6opHEI (prc.6.7).

CoeiHeHUS pac- oK
KJIIMHUBAHUEM  IIpUME- 2
HIIOT JIU00 IS CTITUBA- j(
HUST COEIMHIEMBIX 3Ile- ! 3
MEHTOB (HAIIpUMEp, IIpU

)

<
e

.

Puc.6.7. CoegnHeHne ¢ 3aIpecCOBKOIT
COCAUMHCHIN HOJIBIX a - pebpo coeqMHSIEMOI0 IMPOodMIS BBeIeHO B IIa3 JAPYyTOro;
npodureit Ha cyxapax ¢ 0 - TocTle TIPWIOXKEeHHS JaBlIeHusI pedpo AedopMUpOBaIOCh
KPHUBBIM HareJjaeMm - W TIOJTHOCTBIO 3aMOJHWIO Ta3 (3a cUeT TepeAaBIuBaHUI
puc.6.8), MO0 mIA CO3- aMOMUHUA U3 Ipuiausa); I - pedpo; 2 - npuius; 3 - ma3
TaHUs (PUKITUOHHBIX
COEIMHECHUM (HAIpUMep, BO (PUKITMOHHBIX COCHMHEHWSIX MOJbIX Tpoduieii). B stom
BUJIC COCIMHCHUI KIMH - 4Yallle BCEro M3 HEPXAaBCIOIIEH CTaId WIA aTlOMHHHUS - 00-
MKWHAET MaTepHhal COCIUHSIEMBIX IIpodWiIecd M 3a CYET ATOTO IIPOYHO YICPXKHUBACTCI B
THE3E.

CoelMHEHMS [TMCTOHHOIO THUIIA IPUMEHSIIOT B KOHCTPYKIIMSIX M3 JIUCTOB, IPOOKUBas B
I[IPUMBIKAIOIIUX JPYT K JAPYry JIUCTAX OTBEPCTUSA W PA3BAIBIIOBBIBAS HA BBIXOJTHOW CTO-
POHE OTBEPCTHS JICIIECTKIM, 0Opa30BAHHBIC PAHEE 3aIIONHSBIIAM OTBEPCTHE METAIUIOM.
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a) 0) CoeanHenns, OCYIIECTB-
JsleMBle 3a CY4eT VIIPYTHX Je-
dopMaIii, BKIFOYAIOT 1BA BU-

4 Ja - COelUHEHMs 3allle]KuBa-

— Cu—%: HreM H Bpacriop. CoeIUHEeHHS

3alleJIKUBAHUEM B AIFOMUHIC-

BBIX KOHCTPYKIIMSIX paclIpo-

L CTpaHEeHBI BechbMa IMUPOKO U

[IPUMEHAIOTCA UTA KpPEIUICHUd

cTekila, (WICHOK pa3InIHOro

Puc.6.8. CoenmuHenne pacKIMHUBAHUEM BUJIA B KOHCTPYKIITMOHHOU pe-

a - Ha cyxape W KpUBBIX HAreldx; 6 - Ha cyxape W IITud- [IeTKE W3 Hpo@duiIcii, B Ka4yecT-

Tax; [ - COCAMHACMBIN NPOQIITD; 2 - CyXaph; J - KPHBOH e Ham[eNbHUKOB M PACKIANOK

Harejib; 4 - ITHOT B CTBIKAX M I APYLUX cIabo

HArpyXeHHBIX COC/IMHEHU.

CoenHeHUS 3alleIKUBaHUEeM (pHC.6.9) MOTYT OBITh Pa3beMHBIMU U HEPA3hEMHBIMU.

B pazpeMHOM BapraHTe HOXKHU 3aIIEJIKN [IOCIE ITOCTAHOBKU JIOJDKHBI OBITH PaCIIONOXE-

HBI TaK, YTOOBI WX MOXHO OBUIO OTXAaTh W BBIBECTHM W3 3alleIUIeHUs. B HepazbeMHBIX

COEIMHEHUAX HOXKH 3allle]IKW, KaK ITPaBUIO, CKPBITEI CTEHKAMUA OCHOBHOTO Mpodis, a

3yOIThl UMEIOT PE3KO HECHMMMETPUUHYI0 (hopMmy. DTH 3yOITbl JOJLKHBI JIETKO BXOJIWUTH B
3alleIUIEHUe U HEe BBIXOAUTH U3 HETO.

) @ @

A4 Ly 10
10 10 10

Puc.6.9. Coenunenus 3alleIKUBaHUeM
a - yCTAHOBKA 3allleJIKU C MOBOPOTOM; § — YCTAHOBKA 3aIIE/IKM HACAXKUBAHUEM

CoeIMHEHNS BpacCIiop OCHOBaHLI, KakK M CO-

CAMHCHUWA 3alllCIIKMBAHUCM, Ha IIPHUHITHUIIC IIPY-
KUHCHUA aJIIOMUHUA W HAXOJAT IIPMMCHCHHNC, B
OCHOBHOM, UISI KPCILICHUA 2JICMCHTOB JIMCTOBBIX

Puc.6.10. CoenmHenne Bpaciop 0GIHITOBOK (pirc.6.10)
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ITpunoxenue 6.1
IIEPEYEHB
CTaHIApTOB Ha ATIOMUHUEBBIC CIUIABHI, IIPUMEHSICMBIE I CTPOUTEIBHEIX KOHCTPYKITHIA

Mapka u TocymapcTBeHHBIE CTAHAAPTHI WIN TeXHWUECKNE YCIOBHUS Ha TIOCTABKY ATIOMUHUST

COCTOIHUE | 10 XUMUYe-

ATIOMHHTA | cxomy cocrasy JIUCTHI npohuiun TPpyOBI JICHTBI

AdIM TOCT TOCT — — TOCT
4784-74* 21631-76* 13726-78%*

AM1M TOCT TOCT — — TOCT
4784-74* 21631-76* 13726-78%*

AMM2M TOCT TOCT — TOCT TOCT
4784- 74* 21631-76* 18475-82 13726-78%*

AMT2H?2 TOCT TOCT — — TOCT
4784- 74* 21631-76* 13726-78%*

AI31T TOCT — TOCT 8617-81%* TOCT —
4784- 74* T'OCT 22233-93 18482-79

A31T1 TOCT — TOCT 8617-81%* — —
4784- 74* T'OCT 22233-93

AJl31T4 TOCT — TOCT 8617-81%* — —
4784- 74* T'OCT 22233-93

A31TS TOCT — TOCT 8617-81%* — —
4784- 74* T'OCT 22233-93

1915 TOoCT — TOCT 8617-81%* TOCT —
4784- 74* T'0CT22233-93 18482-79*

1915T TOoCT — TOCT 8617-81%* TOCT —
4784- 74* T'OCT 22233-93 18482-79*

1935T OCT — TVY1-9-346-77 — —
1-92014-76

ITpunoxenue 6.2
IIEPEYEHB
CTaHAAPTOB Ha COPTAMEHT IIPECCOBAHHEIX TIpodIUTeii N3 JIETKUX CILIaBOB
HanboIee YIIOTPeOIIeMbIX B CTPOUTEIHHBIX KOHCTPYKITHASIX

NeNe
. HawuMeHoBaHUe cTaHIapTa Ne cranmapra

1 2 3

1. | Ipodwiu npeccoBaHHbIC MPIMOYTOJIBHOTO PaBHOIIOJIOUHOTO TOCT 13621-90
JIBYTABPOBOTO CEUEHUST M3 ATIOMWHUEBBIX M MAaTHUEBHIX CTUIABOB.
CopTaMeHT.

2. | Hpodwunu mpeccoBaHHbBIE MIPAMOYTOIBHEIE PABHOIIOIOYHOTO TOCT 13622-91
TaBPOBOTO CeUeHUS M3 ATIOMUHUEBBIX M MaTHUEBBIX CIIIABOB.
CopTaMeHT.

3. | IlIpodunu mpeccoBaHHBIE IIPIMOYTOIBHEIC PABHOIIOJIOUHOTO T'OCT 13737-90
YTOJIKOBOTO CEUeHMS M3 ATIOMUHUEBBIX U MaTHUEBBIX CIIABOB.
CopTaMeHT.

4. | IIpodwin mpeccoBaHHEIE MIPIAMOYTOIBLHEIE OTOOPTOBAHHOTO TOCT 13624-90
TBEJUIEPHOTO CeYeHUST W3 aTIOMUHUEBBIX U MarHUEBHIX CILTABOB.
CopTaMeHT.
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IIpodoancenue npunodxcenus 6.2

1 2 3

5. | IIpodunu mmpeccoBaHHBIE TTPIMOYTOJILHEIE ITOJIOCOOOPA3HOTO TOCT 13616-78*
ceueHUsd W3 ATIOMUHWS W aTIOMUHHUEBBIX CIIaBoB. CopTaMeHt.

6. | IIpodmwnu mpeccoBanHble OYILO00OPA3HEIE YTOIKOBOIO CEUeHMST TOCT 13617-82*
W3 ATIOMUHUSA ¥ aTIOMUHUEBHIX CIDTaBOB. COpTaMeHT.

7. | Hpodwin npeccoBaHHbBIE MIPAMOYTOIbBHEIE (PACOHHOTO 3€TOBOTO TOCT 13619-81*
CceueHWd M3 ATIOMUHUSI U aTIOMUHUEBbIX cTTaBOB. COpTaMeHT.

8. | Ilpodunu mpeccoBaHHBIE TTPIMOYTOJIBHOTO PAaBHOIIOJIOYHOTO TOCT 13620-90
3eTOBOTO CeUeHUT U3 ATIOMUHHUEBBIX U MAaTHUEBBIX CILIaBOB.
CopTaMeHT.

9. | Ilpodunu nmpeccoBaHHBIE MPIMOYTOIBHOTO PABHOIIOJIOYHOTO TOCT 13623-90
TIBEJUIEPHOTO CeYeHUs M3 aTIOMUHUEBBIX U MATHUEBHIX CILJIABOB

10. | IIpodwnu mmpeccoBaHHBIE NMIPIMOYTOIBHOTO HEPaBHOIIOIOUHOTO T'OCT 13738-91
YTOJIKOBOTO CeJIeHWS M3 ATIOMUHUEBBIX M MaTHUEBBIX CIIABOB.
CopTaMeHT.

11. | IIpodwiu mmpeccoBaHHBIE NMIPIMOYTOIbHBIC TaBPO-IIBEIUIEPHOTO T'OCT 17575-90
ceueHMs U3 ATIOMUHUEBBIX M MarTHUeBHIX cIIaBoB. CopTaMeHT.

12. | IIpohwiu mmpeccoBaHHBIE KOCOYTOJIbHBIC TPAaIelIueBUIHOTO OT- TOCT 17576-81*
OOPTOBAHHOTO CeUeHUA M3 ATIOMUHUSI U ATIOMUHHUEBBIX CIIABOB.
CopTaMeHT.

13. | TIpodwin amoMUHHEBBIe clellnaTbHble. COpTaMeHT. T'OCT 18591-91
Texunueckue TpeOOBaHUS .

14. | IIpohwin XOTOTHOTHYTHIC U3 ATIOMUHUSA M ATIOMUHUEBHIX CILIa- TOCT 24767-81*

BOB IJIA OTpaXaalomnx CTPONUTEIIbHBIX KOHCprK]_[I/IfI. Texauue-
CKHE yCIIOBUA.
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TIABA7

PACYET 1 ITPOEKTUPOBAHUE KOHCTPYKIIVI 13 AMIOMUHWEBBIX CILIABOB

7.1. PACYETHBIE XAPAKTEPUCTUKHA MATEPWAJIOB Y COETMHEHNI

PacderHbIe 3HAYCHUS] COITPOTUBRICHUS ATIOMUHUEBBIX CIUIABOB M JUTCHHOTO ATIOMU-
HUS TS pacueTHBIX TeMIlepaTyp Hapy:XHOIO BO3ayxa B amamasoHne oT -65°C mo +50°C
npuBeneHbl B Tadom.7.1, 7.2. Ilpu 3TOM pacdeTHbIC COIPOTUBICHUS CIABULY M CMSITHIO
peJCcTaBIeHbBL B TabI.7.3 ¢ OKpyrileHreM 3HaYeHH 10 5 Mlla.

IIpu pacuere KOHCTPYKITHI CIIEIyeT YUYUTHIBATH KOMOUIIMEHTH BIUSHUS W3MEHE-
HUS TeMIepaTypsl ¥; U KO3(hGUITMEHTH YCIOBUI pPabOThl JIEMEHTOB ATOMHHUCBBIX
KOHCTPYKITUHA Y., YKa3aHHBIE COOTBETCTBEHHO B Tadn.7.11, 7.12; a Takke KO3DOUITUEHTHI
HJIEXKHOCTH TI0 HA3HAYCHUIO 7, IIPUHUMAECMBIC COMIACHO TIpaBMIaM ydueTa CTEIICHU OT-
BETCTBCHHOCTH 3/IAHWA W COOPYXECHUH IIPU ITPOSKTUPOBAHNN KOHCTPYKITHHA.

TaﬁJmua 7.1. PacuyeTHEbIE COIIPOTUBJICHUA TCPMHUYCCKHU HE YIIPOYHACMOI'O aJIIOMUHUA

2 PacuerHoe conpotusienue R, MIla (krc/cM?), TepMUUeCKH He
o YIPOYHIEMOTO aTIOMUHHUI MapoK
Harmpsxennoe o
©
COCTOSTHYE = JTHTEHHOTO
g AIIM | AMiM | AMr2M AMr2H2 Mapxu AJIS
JTUCTHI JIEHTHI
P
Ha;z;il%eHMe, coratie R | 25(250) | 40(400) | 70(700) | 125(1250) | 145(1500) | 135(1400)
Capur Ry | 15(150) | 25(250) | 40(400) | 75(750) | 90(900) 80(800)
CMATHE TOPLIEBOH 110~
BepXHOCTH (Tp Hayanu | R, | 40(400) [ 65(650) [ 110(1100) | 200(2000) | 230(2400) [ 215(2250)
TIPUTOHKW)
CxaTne MecTHOe TIpH
ITOTHOM KACAHIL Ry, | 20(200) | 30(300) [ 50(500) | 90(900) | 110(1100) [ 105(1050)
PacTsxenne B Hampage-
HUW TOTIIAHBI TIPECCo- Ry | 25(250) | 40(400) | 70(700) | 125(1250) - -
BaHHBIX T0Ty(hadpHUKaToB

IIpu TIpOoeKTHPOBAHUH OTPAXTAIONIUX KOHCTPYKIIMI M3 aTIOMHHHUEBEIX CIDIABOB MapoK AMII n
AMT (cocTogHme TOCcTaBoK «M» 1 «H2») pacueTHble COTIPOTUBIIEHUS TPH U3THOE, PACTIKEHUH U
CKAaTHU MOTYT OBITh yBesuueHbl Ha 10 % mns:
—  TIpodWINPOBaHHEIX JIMCTOB M 3aMKHYTBHIX IIOTOHHEBIX 2JIEMEHTOB, V KOTOPHIX IUTOCKHE IIPIMO-

JUHEHHBIC YYaCTKN HE MPeBHIalnT 50 TOIIMH UCXOTHOW 3arOTOBKU;
—  TIpo¢hWIMPOBAHHBIX, XOJIOMHOTHYTHIX IIOTOHHBIX JIEMEHTOB, B TOM CJIydae, eC/Ii OHM 3aKAHUYMBAIOTCS

JTe(hOpMIPOBAHHEBIM YUACTKOM U IUTOCKHME VIACTKY He TIPeBBIIIaloT SO TOMITMH UCXOTHOM 3aTOTOBKH.

TaﬁJmua 7.2. PacuyeTHEBIE COIIPOTHUBICHUA TCPMUUYCCKH YIIPOYHACMOTO aJTIOMUHUA

<)
E Pacuernoe comporusienue R, MIla (krc/cM?2), TepMUUeCKH
Hampsaxemmoe % YIIPOUHIEMOTO ATIOMUHUSA MapoK
COCTOSTHHE % AJI31T; 1925;
’ 31T5 31T1 1935T ’ 1915T
8 | amsima | M AlL ? 1915 9
1 2 3 4 5 6 7 8
Pacrsxenue, cxkarue u
B R | 55(550) | 100(1000) | 120(1250) | 140(1450) | 175(1800) | 195(2000)
Casur R, | 35(350) | 60(600) | 75(750) | 85(850) | 105(1050) | 120(1200)
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Ilpodonscenue maba.7.2.

1 2 3 4 5 6 7 8
CMATHE TOPLIEBOM
TMOBEPXHOCTH (TIPH R, | 90(900) | 160(1600) | 190(2000) | 225(2300) | 280(2900) | 310(3200)

HaJIM4IuM HpI/II‘OHKI/I)

CxaTue MecTHOe TP’
IUIOTHOM KacaHuu Rpp | 40(400) | 75(750) | 90(900) | 105(1050) | 130(1350) | 145(1500)

Pactsikenuie B Hampasie-
HUW TOTIIAHBI TIPECCo- Ry | 55(550) | 100(1000) | 120(1200) | 50(500) 50(500) 50(500)
BaHHBIX T0Ty(hadpHUKaToB

TaﬁJmua 7.3. PacuerHO®E COIIPOTUBIICHUC CABUTY U CMATHUIO AJIIOMHWHUCBEIX CIUIaBOB

HamnpsxkeHHOe cocTogHUe Obo3navenve | PacuerHoe colpoTUBIICHME
PacTsxeHnue, cxaTtue U U3rHO R R*
Casur R R;=0,6R
CMATHE TOPLIEBOH ITOBEPXHOCTH
(TIp¥ HATTMYWH TTPUTOHKM ) R, R,=1,6R
Cxarne MecTHO€e IIPH IUIOTHOM KacaHUW Ry, Rp=0,75R

* 3HaYeHMe PacUueTHOTO COIPOTHBIEHUS aTIOMUHMS R ClielyeT MPUHUMATh PaBHBIM MEHbBIIEMY U3
3HAYEHUH PACUETHOTO COTPOTUBIIEHUS ATIOMUHUS PACTIKEHUIO, CKATUIO, M3TUOY 10 YCIOBHOMY
Hpejielly TeKy4ecTH R, M pacueTHOIO CONPOTUBJIEHUI AIOMUHMS PACTSKEHUIO, CXATUIO, U3THOY
110 BPEMEHHOMY COIIPOTUBIIEHHIO R,

Ry:Ryn/ Ym

Ry = Ryn/Yutu
e Ryn — HOPMAaTHUBHOC COIIPOTUBJICHUC ATTIOMHWHHUA, IIPUMHHMAEMOEC PaBHBIM 3HAYCHUIO YCIIOB-
HOTI'0 IIpeaeciia TEKy4eCTH 0'(),2 IO TOCYOZAapCTBCHHLIM CTaHAapTaM M TEXHMYCCKUM YCJIOBHUAM Ha
ATIOMUHUN; R,, - HOPMaTHBHOE CONPOTHUBJICHWE ATIOMUHWSA Pa3phbiBy, NMPUHUMAEMOe PaBHBIM

MUHUMAITBHOMY 3HAYEHUI0 BPEMEHHOTO COITPOTUBIIEHUS Gp 1O TOCYJAPCTBEHHBIM CTAHAAPTAM W
TEeXHUYECKUM YCIIOBUSAM HAa ATIOMUHUW; ¥, =1,1; v, = 1,45.

PacyerHble COMPOTUBICHUS PACTSKCHUIO ATIOMHUHUS R, W3 JIACTOB JUIS 9IEMCHTOB
KOHCTPYKITHI, SKCIUTyaTarus KOTOPBIX BO3MOXHA W TIOCHIE JIOCTIKEHUS ATIOMUHHEM
npejesia TeKy4eCTH, CIeAyeT MPUHUMATh 110 TabiI.7.4.

TaﬁJmua 7.4. PacuyeTHOC COIIPOTUBICHHNC PACTSLKCHUIO JIMCTOB IIOCIC TJOCTVEKCHIA
AIIOMHMHHUCM IIpEaciia TCKYYCCTH

Mapxka 1 cocTodHNe ATIOMUHUI AODIM AM1M AMM2M

Pacuernoe conporusnenue Ry, Mlla (xrc/cM?) 35 (350) 55 (550) 85 (850)

PacdeTHBIC COIPOTUBICHUS CBAPHBIX COCAWHECHUM JUIST PACUETHBIX TeMIlepaTyp Ha-
PYXHOTO Bo3[yXa B mHTepBale -65°C go +50°C npuBeneHbl B Tabm.7.5 +7.7.

s coepmHeHMit Ha 3aKienkax u 6ontax (Tadmn.7.8+7.10), pacyeTHbIC COIPOTUBIIC-
HUS PACTSDKCHUIO W Cpe3y CJeAyeT IMPUHUMATH II0 MaTepualy 3akJIeIOK Wi OOJITOB,
CMSITUIO — T10 MapKe aIIOMUHUS COEIMHSIEMBIX 2JIEMEHTOB KOHCTPYKITHIA.

Pacuernoe comportuBieHue R, amiOMUHMs B OKOJOINOBHOW 30He (puc.7.1) mpu ap-
TOHOJYIOBOI CBapKe CleAyeT IIPUHUMATH 110 TabiI.7.5.

PacueTHoe comporuBieHre R, CBapHBIX COCIUHEHUI, BBIIOIHEHHBIX aprOHOIYTOBOM
CBapKO# ¢ (PU3MICCKUM KOHTPOJIEM KavyecTBa IMBOB (PEHTIEHO- WX ramMMa-rpadupona-
HUEM, VJIBTPa3BYKOBOI JIe(heKTOCKOTIMEH U JIp.) Clie/lyeT MPUHUMATD 110 Tabn.7.6, 7.7.
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Tadmmma 7.5. PacueTHOE CONPOTURICHIE ATIOMUHNSI B OKOJIOIIOBHOM 30HE

Pacuernoe comporusienue, MIIa (krc/cM2) amoMUHHES B OKOJIONIOBHO 30He

% TEPMHUUYCCKHN HE YIIPOUHACMOIO MapoK TEPMHUUYCCKH YIIPOUHACMOTO MapoOK

[}
Buzx cBapHoro | Hampsxennoe | £ AMI2M; AId31T;
e b : AIIM AMIM | vons | A | ABBITS | AT 1935T 1915 1915T

8 TIpU CBapKe ¢ IIPUMEHeHHeM 2JI€KTPOIHON MK IMIPHCATOYHON IIPOBOIOKH MapoK

CaAL CBAMTI3 CBAMTI3; 1557 1557

BceThIK 1 BHa- Pacrsxenue, 115 (1150)
XJIECTKY JI0GO- cxatie n | Ry, | 25(250) | 40(400) | 65(650) | S55(550) | 65(650) | 80(800) |zo(iazny | 140 (1450) | 155 (1600)
BBIMHU IIIBAMU U3THO ( )
(puc.7.1a,0, Casur R 15 (150) | 25250y | 40400y | 35350) | 40400y | 50 (500) | 80 (800) | 90 (900) | 105 (1050)
ceuenue I-1) WS
BHaxmecTky
(DITAHTOBBIMMU P?}gﬁfé{ﬁe’ 55 (250 40 (400 65 (650 50 (500 60 (600)* | 80 (800y* [100 (1000y* | 130 (1300)* | 140 (1450)*
(puc.7.1e, MSTHG R, (250) (400) (650) (300 | 757 750)" | 105 (1050 |105 (1050) | 140 (1450)" | 155 (1600)°
ceuenne 1-7)

* JInst coefIMHEHUH BHAXJIECTKY M3 MPOGUIbHBIX 2JIEMEHTOB.

IIpuMmevyanuda: 1. PacueTHoe colporusiieHUe Ry, amoMuHug Mapku 1915T ykasano mra npodgwuieil Tonmuuon 5-12 mM. Mg npoduwied TomuuHoi 4 MM
IIpYU cBapKe BOJIbMPAMOBLIM IEKTPOLOM Ry, =165 MIla (1700 Krc/cm2). 2. BiugHUe MPOJONbHBIX CBAPHBIX 1IBOB 3/IEMEHTOB KOHCTPYKIIMI (B OOIIUBKAX, KO-
BeJTHHBIX TIOJIOTHUTIAX W T.I.) HAa pasylnpodyHeHWe aTiOMUHUS B OKOJIONIOBHON 30He He yuuThiBaeTcd. 3. Hag depToil ykazaHBI pacueTHbIe COTPOTUBIICHUS TIPH
CcBapKe aMOMUHUI BOIb(MPAMOBEIM 3TTEKTPOIOM, TIOA YepTOil — TIIABAIIUMCS 3TIEKTPOIOM.

a)

Nl

6)

TT TT TT 1T

~NT =T~

Puc.7.1. CxeMBbI CBapHBIX COCIUHEHUIT
KOHCTPYKITHIT
a - BCTBHIK; 6 — BHAXJIECTKY JTOOOBBIMH IITBAMH; 8 —
BHAXJIECTKY (DITAHTOBBIMU IMBAMU; & — CXeMa IpHU-
KpeTUleHUus TIOTIepedHOTO 3JIeMeHTa K 3JIeMeHTY,
He MMEIOIIeMy CThIKa; / — TOTIepeUHBIN SJIEMEeHT;
2 - sjeMeHT Oe3 CThIKa; /-1 - pacueTHOe ceueHHe
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Ta6mma 7.6. PacueTHOE COIIPOTUBRICHUE CBAPHBIX ITBOB JUIS TEPMUICCKHU
He YIIPOUHSIEMbBIX MapOK CILIABOB

PacdeTHOE COTPOTUBIICHHE CBAPHBIX TITBOB,
MTIla (xrc/cM2), amOMUHUS MapoK

CBapHBbIe - AMI2M;

COe)II/II;{eHI/IH Hzggﬁi@l{lﬁ?e Ofe(ﬁlf[{: AILIM AMuM AMr2H2
W ITBBI IIPY CBapKe ¢ IIPUMEHEHMEeM SIIeKTPOITHOI

WM TIPUCATOTHON TIPOBOIOKH MapoK

CBAl CBAMT3 CBAMT3

Cxatne, pacTsSKeHUe, R, 25 (250); 40 (400); 65 (650)

Berbik n3THo 30 (300)* 45 (450)*
Cusur Ry 15 (150) 25 (250) 40 (400)
VYrnoBeie MIBEI Cpes Ry 20 (200) 30 (300) 45 (450)

* ,Z[J'[SE[ KOHCprK]_[I/IfI, OKCIUIyaTallid KOTOPBIX BO3MOXHA M IIOCJIC AOCTMKCHHUA allOMUHUEM
mmpenacia TCKy4eCTH.

Ta6muma 7.7. PacueTHOe COIPOTUBICHUE CBAPHBIX ITBOB IS TEPMUIECKU
YIIPOYHSIEMBIX MAPOK CILIABORB

PacueTHOe CONPOTURIEHNE CBAPHBIX MBOB, MIIa (krc/cM?2),
= aTIOMUHUS MapoK
us]
s 2 1915T
=1 Hampskentoe 5 |AD3LT; TIPY TOJTIIMHE
§ COCTOSIHKE g (Al31T4 AJBITS [AI3IT1] 1935T | 1915 | weramma, MM
[as]
=) _
z g 4 [s5-12
= MpU CBapKe ¢ MPUMEHEHHEeM DJIeKTPOTHON
g WU TIPUCATIOUHON TIPOBOJIOKH MapoK
CBAMT3; 1557 1557
Bereik | Cxarue, pac-
TIXEeHUE, U3TH0
TpHU cBapKe
9IeKTPOIOM:
a) TTaBIIITUMCS Ry 55 65 80 120 140 B 155
(aBTOMaTHUYECKAS (550) (650) (800) | (1250) | (1450) (1600)
M TIOJTyaBTOMAaTH-
yecKas cBapka)
0) BombbpamMo- 55 65 80 115 140 155 155
BBIM (pydHad u (550) (650) (800) | (1150) | (1450) | (1600) | (1600)
MeXaHU3UPOBaH-
Hasg cBapka)
C R 35 40 50 80 90 110 105
ABHT ws 350y | 400y | (500) | (800) | (900) | (1100) | (1050)
YoBble
TITBBI
(I)E'[aHFO— Cpes R 45 45 45 80 110 110 110
BEE U i (450) (450) (450) | (800) | (1100) | (1100) | (1100)
JT0OOBEIE)

Ilpumevanusg: 1. PacueTHble CONPOTUBICHUSI CBApHBIX COCAMHEHUH amOMHUHUI Mapku 1915T
yKa3aHBI T PecCOBaHHBIX Tpodumeii. 2. PacueTHbIe COTPOTUBICHUS CBAPHBIX COSAUHEHUN Tep-
MHUYeCKHU YIIPOUYHIEMOTO ATIOMUHUSI MOTYT OBITh TOBHBITIIEHBI TTOBTOPHOI TepMmYeckoit oOpadoT-
KoO# (TI0ciie CBapKHW COEAMHEHUS), TIPU STOM JUTI amoMUHUS cucTeMbl Al-Mg-Si ciemyer mpwHuU-
Matb R, =0,9R; ama amoMmuHusa cucreMbl Al-Zn-Mg R, =R (tme R - pacdeTHOe COIIPOTHBIIEHWUE,
ompenensgeMoe 1Mo Tabm.7.7). 3. B cBapHBIX HAaxXJIeCTOYHBIX COETMHEHUSX U3 ATIOMUHHUSI Mapok
AO31T, AA31T1, AO31T4, u AA31TS nmpuMeHITh JIOOOBBIE MBHI HE JOITYCKAETC.
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Taémumna 7.8. PacdeTHOE COMMPOTHURICHUE CPE3Y 3aAKICITOTHBIX COCTUHECHU

Mapxka amoMuHEAA 11 3aKIEIIOK AOIH AMI2H AMrsSnM ABT1
PacueTHoe CONPOTUBIIEHNE CPEIY COETU-
Hemwmil Ha saKTenKkax Ry, MIIa (kre/cwm?) 35(350) 70(700) 100(1000) 100(1000)

IlpuMmevanusa: 1. B npogaBieHHbIe OTBEPCTUI CTaBUTh 3aKJICIIKM He jgomyckaercd. 2. Pac-
YeTHEIE COIPOTHUBIECHUSA COeIMHEeHMII Ha 3aKiIelKaxX ¢ IMOTAilHBEIMK WM IMOJIYIOTAMHBIMHU TO-
JIOBKaMH cilefyeT cHuXaTth Ha 20%. YKasaHHble 3aKIeIKH PACTITUBAIOIIME YCUIMSI He BOC-

IIPpUHHUMAIOT.

Taommma 7.9. PacueTHoe conpoTuBIeHIE OOITOBBIX COSIMHEHIIA
Ha pacTsSDKeHUE U cpe3

PacyetrHOe compoTuBIeHE
CoenHeHNe Ha HarmpsxenHnoe O06o3HaueHUe coelMHeHn# Ha Oornrax Rp, Mlla
Oomrax COCTOSTHHE (krc/cM?) U3 aMIOMUHHUS MapoK
AMTSI ABT1
TlosbnmenHoOMN Pactaxenuve Ry 125(1250) 155(1600)
TOYHOCTH Cpe3s Ry 90(900) 95(950)
HomunampHOM 1 Pactaxenuve Ry 125(1250) 155(1600)
TpyOoi#t TOUHOCTH Cpe3s Ry 80(800) 85(850)

L1t cBapHBIX CTBIKOBBIX PACTIHYTHIX INIBOB, KAY€CTBO KOTOPHIX HE KOHTPOJIUPYETCS
GU3MICCKUME MeTOIaMM, 3HAYCHUS PAaCUCTHBIX COIMPOTURICHUM 110 Tabm.7.6; 7.7 coeny-
eT yMHOXaTh Ha Koa(duiireHt 0,8.

IIpu pacuyeTe Ha IMPOYHOCTH CBAPHBIX KOHCTPYKIHE puc.7.1 ¢ aaemeHTaMi 6€3 CThI-
Ka, K KOTOPBIM TIPUKPEIUSIIOTCST CBAPKOH TTOMepEeUHbIe SJIEMEHTHI prc.7.1e cienyer y4au-
TBIBATh MECTHOE OCJIabJEeHUE ITUX 3JICMEHTOB (B 30HE TCPMUUYECKOTO BIUSHUS) ITyTEM
CHIDKEHUSI 3HAUYEHUSI PACUETHOIO COIPOTUBICHUSA R allOMUHUS [0 3HAYeHUs R, [PU-
HUMaeMoro mo tab;a.7.10; 7.11.

Taommma 7.10. PacueTHBIC COIIPOTURICHUS CMITHIO 3aKIICIIOTHBIX
1 OONTOBBIX COeAUHECHUIA

Mapxka Pacuernoe COIIPOTUBICHUE CMATUIO IEMEHTOB KOHCTPYKIIHIA,
ATIOMHHHA 3TeMEHTOB Ma (kre/cM?) Uil coefMHeHM
KOHCTPYKITHH Ha 3aKITeTKax, Ry Ha GomnTax, Ry,

AIIM 40(400) 35(350)
AMuM 65(650) 60(600)
AMI2M 110(1100) 100(1000)
AMr2H2 195(2000) 175(1800)
AJI3IT 90(900) 80(800)
AJI31T4 90(900) 80(800)
AJIBITS 155(1600) 140(1450)
AJIBIT1 195(2000) 175(1800)
1935T 225(2300) 205(2100)
1925 275(2800) 245(2500)
1915 275(2800) 245(2500)
1915T 315(3200) 285(2900)

IIpuMeganue. PacueTHble CONMPOTUBICHUA TPUBEAEHBI AT COeAMHEHWH Ha OOITaX, MOCTaB-
JICHHBIX Ha PacCTOSHUHU 2d OT WX OCH A0 Kpad smeMeHTa. [Ipu coKpaleHWH 3TOTO PACCTOSTHUS 10
1,5d npuBeeHHbIe pacyeTHbIE CONIPOTUBRIIEHMS ClIefyeT MOHWXKATh Ha 40%.
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Taomma 7.11. KosddurmmeHT BIUSIHUS U3MEHEHUS TEMIICPATYPHI V;

AMTI2 31, 1915
Mapka aTIOMHUHHUSI KOHCTPYKITUH AJll, AM1g 11\;2 5’ %3 5 ’ AJ91B ’
KoaddutuenT y; (mpu Temmepatype ot 51 go 100°C) 0,85 0,90

IIpumeuanus: 1. IlpusBenenHble 3HaUeHUS KOIDOUIIUSHTOB Y; HE 3aBUCAT OT COCTOSTHUS aJlio-
MUHMA. 2. HId KOHCTPYKIIUH, SKCILTyaTUPYeMBIX IIPM pacueTHHIX TeMmIiepaTypax Bbie 50°C, Ko-

2hGUITHEHTH Y; cilelyeT yMeHbIIaTh Ha 10% Tpu HempephIBHOM MefiCTBUHM HOPMAaTUBHOM HATPY3-
KW CBBINIE OFHOTO TO/AA, a TakKe TPHU HEMPEepPBIBHOM JSHCTBUM CBBINE ABYX JIET HOPMATHBHOI
HaTpy3KH, COCTaBIgIoNIel cBhItie 0,9 pacueTHOM.

B asrfoMUHMEBBIX TOHKOJIMCTOBBIX KOHCTPYKITUSX JTOITYCKAETCS ITIPUMEHSITh KOHTAKTHYIO
W apTOHOIYTOBYIO TOUYEUHYIO CBAPKY ILIABAIIIMMCS DIEKTpooM. PacueTHast HecyIas crio-
COOHOCTH Ha CPEe3 CBAPHBIX TOUCK, BBIMOTHEHHBIX KOHTAKTHON W aprOHOIYTOBOH TOYSUHOMN
CBapKO ILIaBaIumMcs 1ekTpoaoM mo 'OCT 14776-79, ykazana B Tab:1.7.13.

PacueTHble CONPOTUBICHHUSI CPe3y CBAPHBIX COCIMHEHUN BHAXJIECTKY R, BBIIOI-
HEHHBIX KOHTaKTHOH POJMKOBOU CBapKoW, i amioMuHUI Mapok AJlIM, AMiM,
AMT2M cienyer IpUHUMATD PABHBIMU PACUETHBIM COIPOTHUBICHUSIM R (Tabin.7.6 u 7.3).

Ja amomunust mapku AMr2H?2 R, = (0,9 — 0,1)R (tzme ¢ - ToximuHa 0ojee TOH-
KOTO M3 CBApUBAEMBIX JIEMEHTOB, MM).

PacyeTHBIe CONPOTUBICHUA cpe3y R, CoeMHEHUWI Ha 3aKilellKax, IIOCTABJICHHBIX B XO-
JIOMTHOM COCTOSTHUHM B CBEPJICHHBIC 1 PACCBEPJICHHBIC OTBEPCTHS, TIPUBE/ICHBI B Tab1.7.8.

PacyeTHBIe COIPOTUBIEHNS PACTSKEHUIO Ry U cpesy Ry, coeMHEHMI Ha OONTax, MOCTAB-
JICHHBIX B CBEPJICHHBIC WX PACCBEPIICHHBIC OTBEPCTHS, IIPUBENICHBI B TA0I.7.9.

PacueTHbIe COMPOTURIICHUST CMSITHIO JIEMEHTOB KOHCTPYKITUI JITST COS/TMHEHMI Ha 3aKJTeTTKAX
R, mOonrax Ry, TOCTABNCHHDIX B CBEPJICHHDBIC OTBEPCTHS, CIIe/IyeT IPUHUMATH 110 Tabi.7.10.

PacyeTHble COIPOTURIICHUS ATIOMUHUS 1 JIMTEHHOTO AIOMUHUS, COSIMHEHUN CBApHBIX,
Ha 3aKJIelkax W OOJTax It KOHCTPYKITUA, SKCIUIyaTUPYEMbIX IIPH PACYCTHBIX TeMITepaTypax
BbIte 50°C, HEOOXOAUMO YMHOXATH Ha KO(MDUITIEHT V;, YKa3aHHBIA B Ta0I.7.11.

IIpu pacyere >JIeMEHTOB M COCAMHEHUN ATIOMUHHEBBIX KOHCTPYKIIMI CIICIyeT YIu-
TBIBATh KO3(MPUIIMEHTHI YCIOBAM PadOTHL ¥, IPUHAMAEMBIE 110 Tadm.7.12.

Tadmuua 7.12. KoshduiimeHT ycioBruit pabOThl SIEMEHTORB
ATIOMUHUEBBIX KOHCTPYKITAN ¥,

DJIeMeHThl KOHCTPYKITHIT KoadduimeHr vy,
1. Kopryca u gHuIlIa pe3epByapoB 0,8
2. KoJIOHHBI XKWJIbIX M OOIECTBEHHBIX 3aHNH U OIOP BOJOHAIIOPHBIX OallleH 0,9
3. CxaTble 2JIeMeHTHI PelleTKU IUIOCKUX (hepM IPU THOKOCTH:
A <50 0,9
A > 50 0,75

4. CxaTble PackoChl TIPOCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIIUH U3
ONIMHOYHBIX YTOJIKOB, MPUKPEILIIEMBIX K MTOSICAM OJTHOM TOJIKOM:
a) CBapHBIMM LIIBAMHW WJIN IBYMS 3aKienkaMmu (0oiaraMu) u GoJee,

TIOCTaBIICHHBIMU BAOJIb YTOJIKA 0,75
0) ogHUM OOITTOM 0,6
5. Cxarble 57IeMeHTHl U3 OMWHOYHBIX YTOIKOB, TMIPUKPETITeMble OTHON
TONKOH (7T HEepaBHOTIOIOUHBIX YTOJIKOB — TOJBKO Y3KOW TTOIKOM), 3a 0,6

HMCKITIOUeHHEM 2JIEMEHTOB KOHCTPYKITUM, YKa3aHHBIX B 1103.4 HacTOsIIeH
TaOJIUIIBI, U TUIOCKUX (hepM U3 OAMHOUHBIX YTOJIKOB

Ilpumevanudg: 1. KoadhduumeHTsl ycaoBui padOTH 1103.3 U 5 OTHOBPEMEHHO HE YUWTHIBAIOT-
cd. 2. KoahduimeHTsl ycnoBuil paboThl 1103.3 U 4 He pacipoCTpaHdIOTCI Ha KPeIUIeHUS COOTBET-
CTBYIOIIMX 3JIeMEHTOB B y3max. 3. J7Id cXaThIX packocOB MPOCTPAHCTBEHHBIX PEIIeTUaThIX KOHCT-
PYKUWH U3 OMWHOYHBIX YTOIKOB TIPU TPEYTOIBHON pellieTkKe ¢ pacmopkKaMy Ko OUIUeHT yecaoBui
paboTHI 1103.4 He yuuThIBaercs. 4. g ciydaeB, He OTOBOPEHHBIX HAacTOAIIeH Tabmulei, B opMmy-
Jax cyjexyer MpuHUMAaTh ¥, = 1,0.
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Ta6muma 7.13. PacueTHas Hecylas CIIOCOOHOCTh HA CPe3 CBAPHBIX TOYEK

Tommuna Pacuernas Hecyiag Tommuna PacueTrHas Hecyiag
S]IEMEHTOB, CIIOCOOHOCTDH TOUKK 3JIEMEHTOB, CTIIOCOOHOCTEH TOUKH
MM Ha cpes, H (krc) MM Ha cpe3, H (xrc)

KOHTAKTHAS cBapka (aJ'[IOMI/IHI/IfI ApI‘OHO)IyTOBaSE[ TOUCUHAad CBapKa IUIaBAIINMCA

apox AMIZHE 0 AMIDND || 21eKTPoioN (ot vapsit AV2HE: cupora
800 (80) 1+1 1950 (200)
L5 1250 (130) 1+2 2350 (240)
1950 (200) L5+ 1,5 2950 (300)
2+2 3350 (340)

IlpuMmevanug: 1. id KOHTAKTHOH CBapKW yKa3aHa TOJIIIMHA HaumOojee TOHKOTO 3JIEMEHTA;
JJIS IyTOBOM TOUEUHOW CBapku B Ip.l mepBad nmudpa - TOJMIIMHA BepxHero sjeMeHTa. 2. CBapHBIC
TOYKH CJIeAyeT BBITIONHATH B COOTBETCTBUM C «PyKOBOJCTBOM TIO apTOHOAYTOBOI CBapKe COEMHHE-
HUH S7TeMEHTOB aTlOMWHUEBBIX CTPOUTENbHBIX KoHcTpyKuui» /ITHUMCK wum.Kydepenko Toc-
crpost CCCP, M., Crpoiiuzgar, 1984.

7.2. PACUYET HA OCEBBIE CWJIbI U U3TUB

7.2.1. lleHnTpanbHo-pacTAHYTble W [EHTPAJbHO-CKaTbie 3jeMeHThl. PacueT Ha mpod-
HOCTH 3JIEMEHTOB, MOJIBEPKECHHBIX IEHTPATEHOMY PACTSIKCHUIO WIK CXATHUIO CWIOH N,
cJIeJlyeT BBITIOIHSTE 110 (hopmyite

N
—< Ry, (7.1)
Ay

Pacder Ha yCTOHYMBOCTD CILIOITHOCTEHUYATHIX SJIEMEHTOB, TTOIBEPKEHHBIX IIEHTPATH-

HOMY CXATHUIO CHJION N, clielyeT BBIIOIHSTE 110 (hopmyiie

N <Ry, (7.2)

\x

rne A - 1IoIaae OpyTro, A, — oAb HETTO.

YucieHnHsle 3HaYCHUS KO3 dUITUEeHTA ¢ IIPUBEACHBI B Tabi.7.14, 7.15, 7.16.

IIpu pacuere cTepKHEH W3 OMMHOYHBIX YTOJIKOB Ha IEHTPAIBHOE CKATHE PAJIAYC
WHEPITUH CEUCHUS i CIeIyeT IMIPUHUMATD:

e MHHUMAIBHBIM, €CIIU CTCPXXKHU IIPUKPEIUICHBI TOJBKO 110 KOHITAM;

e OTHOCHTEJIBHO OCH, IApaUICIBHON OJTHOM M3 IIOJIOK YTOJIKA MPU HATWUYUM ITPOMEXY-
TOYHOTO 3aKpeIUieHus ( pacIlopoK, INMpeHTeNnel, cBA3ei U T.I1.), IIPEHOMPEEeIsio-
IIero HaITpaBJICHWE BBITYIMBAHUS YIOJIKA B IUIOCKOCTH, TApaJUICIBHON BTOPOI TTOKE.
Cxarble JIeMEHTHI CO CIUIONIHBIMU CTEHKaMK OTKphITOTO I1-06pasHoro cedeHus, He

YCWIEHHBIC W YCWICHHBIC OTOOPTOBKAMH, PACCUMTHIBAIOTCS B COOTBETCTBUU C HOPMaMM

MIPOEKTUPOBAHMS CTATBHBIX KOHCTPYKITHAMA.

IIpy HATMYUK YTOIIICHUH KPYTJIoro ceuyeHus (Oy,10) MOMEHT WHEPITUU TP Kpyde-
HUM clefyeT YBeIWUUTh Ha nnD?/32, tme n - uucio Oyand B cedeHUH; D - AUaMeTp
OyJIBO.

KoadduuueHTsl ¢ npoaoJbHOr0 M3ruda HEHTPANBHO CHKATBIX 3jeMeHToB. B Tabmuiie
7.14 TIOoKa3aHEBI CXeMBI CEUYCHUS, /I KOTOPHIX B Tabl. 7.15 m 7.16 IpuBeleHHl 3HAYCHUS
ko3 dureHTa .

s cocTaBHBIX CXATBIX CTEPXKHEH, BETBM KOTOPBIX COCAWHEHBI TUIAHKAMU WM Pe-
meTKaMu, KoM UIMEHT ¢ OTHOCUTEIBHO CBOOOMHOMN ocu (IepIICHIAUKYISPHON TUIOC-
KOCTH IUTAHOK WJIM PEIeTOK) CJeAyeT OIpejaesTh o Tadn.7.15, 7.16 ¢ 3ameHON A Ha
Aep. SHAUEHUE A,; HEOOXOIUMO OIpPeNesdTh 1o (opMynam Tabn.2.2 CHull 2-03.06-85.
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Tadmuma 7.14. CxeMbl ceUeHUH U1 OTIpeie]ieHusT KoadduimmeHrta ¢

Tun Howmep
CeUeHUA Cxema cedeHus Ta6J'[I/I]_[LI
O el | O 2
1 == — [ 7.15
{B ﬂ} am ]IE |
- _‘: [
5 4_|‘|_ t : ] 7.16

Taomuma 7.15. KoahdurimeHTsl ¢ IPOI0IBHOTO U3THba TTEHTPATBHO-CKATHIX
3JIEMEHTOB JUTI ceueHMit Tuna 1

THGKOCTE KoahpuuuenTsl ¢ A1 37/eMEHTOB U3 AIIOMUHUI MapoK
HIEVEHIOB) A M | AMuM ﬁ;g 5| AMram | AmsiTS [‘:ﬁfr %12 1935T 11992155? 1915T
0 1,000 | 1,000 1,000 1,000 1,000 1,000 1,000 | 1,000 | 1,000
10 1,000 | 1,000 1,000 1,000 1,000 1,000 1,000 | 1,000 | 1,000
20 1,000 | 1,000 0,995 0,982 0,946 0,936 0,930 10,915 | 0,910
30 0,985 | 0,955 0,930 0,915 0,880 0,865 0,852 10,838 | 0,830
40 0,935 | 0,900 0,880 0,860 0,818 0,802 0,790 10,770 | 0,758
50 0,887 | 0,860 0,835 0,812 0,763 0,740 0,722 10,696 | 0,676
60 0,858 | 0,820 0,793 0,766 0,705 0,675 0,650 10,615 | 0,590
70 0,825 | 0,782 0,750 0,717 0,644 0,605 0,572 10,530 | 0,500
80 0,792 | 0,745 0,706 0,665 0,590 0,542 0,500 10,440 | 0,385
90 0,760 | 0,710 0,656 0,608 0,510 0,450 0,403 10,348 | 0,305
100 0,726 | 0,665 0,610 0,555 0,432 0,367 0,326 10,282 | 0,246
110 0,693 | 0,625 0,562 0,506 0,382 0,313 0,270 10,233 | 0,204
120 0,660 | 0,530 0,518 0,458 0,330 0,262 0,228 10,196 | 0,171
130 0,630 | 0,545 0,475 0,415 0,290 0,227 0,192 10,167 | 0,146
140 0,595 | 0,505 0,435 0,362 0,255 0,197 0,168 10,144 | 0,126
150 0,562 | 0,470 0,400 0,313 0,212 0,168 0,146 | 0,125 | 0,110

Tadmuma 7.16. KoahduiineHTsI ¢ IIPOIOJIBHOTO U3THOA TIEHTPATBHO-CKATBIX
JIEMEHTOB T CeUeHUH Tuiia 2

THGKOCTE KoahduimeHTs ¢ 1T 2JIEMEHTOB W3 ATIOMUHUA MapOK
HINTHOP AmM | AMuM ﬁ;g o | Amiam | asiTS /‘iﬁég%z 1935T 11992155? 1915T
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 | 1,000 | 1,000
10 1,000 1,000 1,000 1,000 0,990 0,983 0,980 | 0,967 | 0,960
20 0,975 | 0,950 0,940 0,920 0,885 0,880 0,880 0,867 | 0,860
30 0,922 | 0,895 0,878 0,862 0,820 0,808 0,802 10,790 | 0,775
40 0,877 | 0,842 0,822 0,807 0,760 0,742 0,730 10,715 | 0,695
50 0,832 | 0,796 0,773 0,750 0,700 0,678 0,662 10,638 | 0,613
60 0,795 | 0,752 0,725 0,698 0,635 0,607 0,590 10,560 | 0,530
70 0,757 | 0,713 0,680 0,647 0,574 0,538 0,516 0,482 | 0,450
80 0,720 | 0,670 0,635 0,597 0,520 0,480 0,450 10,413 | 0,380
90 0,690 | 0,632 0,588 0,545 0,466 0,422 0,392 10,348 | 0,305
100 0,657 | 0,593 0,543 0,498 0,410 0,360 0,328 10,282 | 0,246
110 0,625 | 0,553 0,500 0,450 0,362 0,310 0,272 10,233 | 0,204
120 0,590 | 0,515 0,460 0,408 0,316 0,263 0,230 10,196 | 0,171
130 0,560 | 0,480 0,420 0,370 0,280 0,228 0,195 | 0,167 | 0,146
140 0,527 | 0,445 0,385 0,333 0,237 0,194 0,170 10,144 | 0,126
150 0,497 | 0,412 0,352 0,300 0,205 0,166 0,146 | 0,125 | 0,110
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B cocTaBHBIX CTepXKHIX ¢ pellleTKaMK IIOMHUMO pacdeTa Ha YCTOMYMBOCTH CTCPXKHS B
IeJIOM ClleJlyeT IPOM3BOJIUTHL pacueT Ha YCTOMIMBOCTH OTACIBHBIX BETBEH Ha yJacTKax
MeXJly y3namMu. ['MOKOCTh OTJIETBHBIX BeTBEWl A; M Ay HA yYacTKe MEXJy IUIAHKAMH
JIoJKHA OBITE He Oosee 30. B cOCTaBHBIX CTEPXHSIX TMOKOCTh OTJEIBHBIX BETBEH MEXIY
y3JIaM{ He JIOJDKHA IIPEBBINIATh IIPUBEJICHHYI0 TMOKOCTD A,; CTEPXHA B IejoM. Pacder
COCTaBHBIX JJIEMECHTOB M3 YTOJIKOB, INBE/UICPOB MU T.II., COCAMHEHHEBIX BIUIOTHYIO WIN
Yepe3 MPOKIAIKN, CISAYeT BBIIOIHITh KaK CIUIOIIHOCTCHYATHIX MpX YCIOBUM, ITO HaH-
OOJIBIIINE PACCTOSTHUST MEXJIYy WX COCHMHCHUSIMU (TIPOKIAKAMH, IMaibaMu W T.I1.) HE
npeBbinaoT: 307 - M1 CXarbIX 3JeMeHTOB; 807 - JUId pacTIHYTBIX 2JIEMEHTOB. B sTOM
cllydae paguyc MHEepIIMY | YrojKa WIH IIBeJUlepa ClIeAyeT IIPUHUMATE JUIST TABPOBBIX W
JIBYTABPOBBIX CEUCHUIN OTHOCHUTEIHHO OCH, IIApaLIeIbHON IDIOCKOCTH PaCIIONOKCHUST
MIPOKITAJIOK, a T KPECTOBEIX CEUCHU - MUHAMATBHBIMA. IIp1 9TOM B IIpeaeaax IIMHEL
CKaTOTO 2IIEMEHTA CIIeAyeT CTABUTH He MEHee JBYX IIPOKIAJIOK.

1
1-1 |<— 2-2

X«&X —E | |

| -

i}’

2*7

/
/
9

b b ] 1L
Puc.7.2. CxeMa pelneTku Puc.7.3. CocTaBHOU CTEepXKEeHb
a - PacKoOCHOM; 6 - KPecTOBOM ¢ paclmopKaMu Ha TIaHKax

Pacuet COCIUHUTCIIBHBIX 3JIEMCHTOB (HJ'[aHOK, pCH.[eTOK) CXAaTbIX COCTAaBHBIX CT€p)KHCI71
CKBO3HOIO CEUEHUS CJICAYET BBIIIOJHATL HA YCIOBHYIO IOIEPEYHYIO CILY (i, IIPUHUMAC-
MYIO IOCTOSIHHOM 110 BCEH JIJIMHE CTEPXKHS 1 OIIpe/IeIIeMyIo I0 (hopMyIie
Qs = 4,2-10*6(400—%)£, (7.3)

Q
rme N - IIPOJOIBHOE YCWINE B COCTABHOM CTEpPXKHE; ¢ - KO3(M@UIIMEHT IIPOICIHHOTO
I/ISI‘I/I6a, HpI/IHI/IMaCMBIP'I 1 COCTABHOTO CKBO3HOTO CTCP2KHA B INTOCKOCTH COCAMHUTCIb-
HBIX 3JICMCHTOB.

VCIIOBHYIO IIOLIEPEYHYIO CUILy (y, CIEIYyeT PaclpeleisaTh IIPpU HaTUIUY:

e TOIMBKO COCAMHUTENBHBIX IDIAHOK (PeIleToK) - TIOPOBHY MEXAy IUTAHKAMU
(peleTKaMM), JISKAINTAMA B TUTOCKOCTSX, IEPICHAMKYIIPHBIX OCH, OTHOCHUTEILHO
KOTOPOIt TIPOU3BOIUTCS IIPOBEPKa YCTONIMBOCTH;

e CIUTOITHOTO JINCTA W COSAMHUTEIBHBIX IDIAHOK (PEIeTOK) — IIOTOoIaM MEXIY JTUCTOM
7 TUTaHKaMU (peleTKaM’), JIeKAITUMU B TUTOCKOCTSIX, IMapajUIeIbHBIX JIUCTY.

IIpu pacdeTe paBHOCTOPOHHUX TPEXTPAHHBIX COCTABHBIX CTePXKHEN YCIOBHYIO ITOIIE-
peunHyio ¢ty Qyj, IPUXOMAMNIYIOCS Ha CUCTEMY COCTMHUTEIBHBIX 2JIEMEHTOB, PacIioo-
JKEHHBIX B OTHOM IUTOCKOCTH, CIIEMyeT MPUHUMATH paBHO 0,8 Oy,

PacdeT coeIMHUTENBHBIX IDIAHOK W PEIIETOK CIEAYeT BECTH B COOTBETCTBUU C TIML.4.7
u 4.8 CHull 2-03.06-85.
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Pacder crepxkHEH, IpelHASHAYCHHBIX IS YMEHBIICHUS PACUCTHOM JUTMHBI CXKATBIX
SIIEMEHTOB, CJIEJIyET BBINOIHATh HA YCWINS, PABHBIC YCIOBHOM IMOMEPEUHOM CUiie B OC-
HOBHOM CXaTOM 3JIEMEHTE, olpeeiseMoit mo dopmyre (7.3).

7.2.2. N3rudaemblie 3jeMeHThI. PacyeT Ha IIPOYHOCTH JIEMEHTOB, MU3rMOAEMBIX B OI-
HO# M3 IMTABHBIX TUTOCKOCTEH, CIelyeT BBITOIHATE 110 (hopMyram:

M <Ry.; (7.4)
n,min
A

= %—t <Ry, (7.5)

IIpy HATMYUKM OCIAOICHUS OTBEPCTUSAMM I 3aKJICIIOK WUIA OOJNTOB 3HAYCHUS Kaca-
TeTHHBIX HAIPSDKeHUI T B hopMyme (7.5) caenyeT yMHOXATh HA BEIMIUHY OTHOIICHUS

a
a-d’
IJle g - IIar OTBePCTHIL, d - TUAMETP OTBEPCTHSL.

(7.6)

1st cTeHOK Oalok, pacCYMThIBAEMbIX 1O (opmyie (7.4), MTOJDKHBI OBITH BBITIOTHEHBI
YCIIOBHSI:

\/Gi — 0,0, + Gf, +3T,y SRY.; Ty SRV, 7.7

M .
rme o, = X Y - HOPMAQJIBHLIC HAIIPSKCHMA B CPCAMHHON ILIOCKOCTH CTCHKH, ITapal-
n

JIETBHBIE OCH OATKH; O, - HOPMATbHBIE HAIPSDKEHUA B CPEIMHHOM IUIOCKOCTH CTEHKH,
TIePIICHANKYIISIPHBIE OCH OalIKI, B TOM TUCIE G, OIIPeIeIsIeMoe o hopMyiIe

F
Spe = <Ry, (7.8)
ﬂef

rme F - pacueTHOe 3HAUYECHUE COCPETOTOYCHHON HATPY3KM (CHUIBI); ¢ — TOJIMAHA CTeHKU;
I = a3l £/t — YCIOBHAd IMHA PaCIIPENIENIEHUsT COCPETOTOUEHHON HAIPY3KH; ¢ ~ KO2(p-

(UIUCHT, TPUHUMAECMBIA paBHBIM 3,25 UId CBApHBIX OaloK W 3,75/rd OalloK KicHaH-
HBIX W Ha BBICOKOIIPOYHBIX OONTaX; I; - MOMEHT MHEpIUHN I0gca GaTKM OTHOCHUTEILHO

CODCTBEHHOI OCH; ’ny Z% - CPCAHCC KacaTCJIbHOC HAIIPSKCHUC, BBIUYUCIKICMOC ¢ YUC-

ToM hopmynsr (7.6); ¢, & — COOTBETCTBCHHO TOJIITUHA 1 BBICOTA CTCHK.

Hanpsokenust o, 1 G, CIEAyeT OLPE/CATh B OHON W TOW KE TOUKE CTCHKU OalKu U
npuHUMaTh B opmyre (7.7) Kaxaoe co CBOUM 3HAKOM.

Pacder Ha yCTOMYMBOCTH OATOK JIBYTABPOBOTO CEUCHWS, M3TMOAEMBIX B IUIOCKOCTH
CTEHKMU, CJIEJIET BBITIONHSTD 110 (hopMyJie

M
——— < Ry, (7.9)
(Pch ¢

e W, - Ui cxatoro 1osica,

IIpwu ompenesleHUN 3HAYEHUA () 3a PACUCTHYIO JJIUHY OAllKU [,y cilellyeT IpUHUMATh
DPACCTOSTHUAST MEXIY TOUYKAMU 3aKPETUICHUI CXXAToro Iosica OT MOMEePEUYHBIX CMEICHUH;
IIPU OTCYTCTBUM CBd3eil [; =/ (Tne [ - mporner 6anku). 3a pacyeTHYIO JUIMHY KOHCOJIH
ClleflyeT IIPUHUMATD: /,; =/ TIpU OTCYTCTBHUHM 3aKpEIUICHUS CXKATOro Iosca Ha KOHIIe
KOHCOJI B TOPU3OHTAIBHON TUTOCKOCTH (3/1eCh / - JUTMHA KOHCOJIA); PACCTOSHUE MEXIY
TOYKAMHU 3aKPEIUICHUI CXKATOTO I0sica B TOPU3OHTAIBHOM IUIOCKOCTH IIPU 3aKPEIUICHUN
rmosica Ha KOHIIE U 10 JUTMHE KOHCOJH.
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YCTOMYMBOCTE OAIOK HE TPeOyeTCs IIPOBEPSITH:

e [IpU [epejadye Harpy3KW Yepe3 CIUIONTHON XEeCTKWM HACTWI, HEeIPEPBIBHO OMMPalo-
IMANCS Ha CXATHIN TTOSIC OTKW M HAJEKHO ¢ HUM CBI3aHHBIN (IDTOCKWNA U TIpodu-
JIMPOBAHHBIN METAIUTMUCCKUI HACTIII, BOJTHUCTAS CTAIb U T.I1.);

e IIPY OTHOILIECHWU PacYEeTHON [UIMHBI OANKU [,; K LIMPUHE CXKATOrO IIogca b, He Ipe-
BBIIIAIOIIEM 3HAYCHUI, Opee/IsIeMbIX 110 (opmyaaMm Tadi.7.17. mid 0alIoK CUMMET-
PUYHOTO JIBYTABPOBOTO CEUCHUI W C OOJIEe PA3BUTBIM CXKATBIM ITOSICOM, I KOTOPBIX
MIUPUHA PACTIHYTOrO IIosgca cocTapisieT He MeHee 0,75 % MUPUHBI CKATOIO IIOSCA.
Pacyer Ha MPOYHOCTH IEMEHTOB, U3TMOAEMBIX B JBYX TJIABHBIX ILIOCKOCTSX, CIEAYET

BBIIIOIHATE IO (hopMmyre

M
I

X

M,
yt—=x<Ry,., (7.10)

Xn yh

TIe X, ¥y — KOOpAWHATBL paCCManI/IBaEMOfI TOUKU CEUCHUSA OTHOCUTEBHO €0 ITIABHBIX OCEM.

B 6ankax, paccuntanubix 1o ¢opmyrie (7.10), 3HaueHUS HAPSOKCHUN B CTCHKE Oa-
KU cJe/lyeT IIpoBepsTh 1o dopmyiam (7.5), (7.7) B IBYX DIABHBIX TUIOCKOCTSIX U3TH0OA.

Ta6maua 7.17. 3HadeHUs /b, [IPU KOTOPBIX He TPeOYeTCs pacyeT Ha YCTOMIMBOCTD

Mecto HawuGosnbiive sHaueHus /b, IpM KOTOPHIX He TpeOyeTcd pacyeT Ha
TIPUITOXEHUS 2 b
HaTpy3KHu YCTOHYIMBOCTH TIPOKATHBIX W CBAPHBIX OasioK (mpu 1 < Z <6mlsS < 7 <35)

K Bepxuemy moscy 0,45/0,35 + 0,0032% + (0,76 -0,02 %) %] %

K HIDKHeMy nosicy 040,57 + o,oosz% + (0,92 0,02 %) %] %

HezasucuMo oT ypoBHSA

TIPUITOXKEHUS HATPY3KH r b ol lE

IpU pacyeTe yJacrka 0,45(0,41+0,0032 — + (0,73 -0,016 —) —] —

GaITKI MEXITY CBA3IME L t t)n VR

WA TIPU YMCTOM U3THOe

11 pUHATBIE O OO3HAaUYEeHUA: b, f — COOTBETCTBEHHO NMIUPUHA W TOJIIHWHA CKATOTO TOACa; h -
pacCTodHNC (BLICOTa) MEXAY OCAMH ITOACHLIX JIMCTOB.

IIpuMeganue. nd 6aloK ¢ MOICHBIMUA COSAMHEHUSMHU Ha 3aKJIeTTKaX W BBICOKOIIPOYHBIX OOJI-
Tax 3HAYEHUd ler/b, TONydaeMble IIpM pacdere 10 Gopmynam Tabm.7.17, clieflyeT yMHOXaThb Ha
Koahounment 1,2.

7.2.3. DaeMeHTbI, MOJBEPKEHHBIE AEHCTBHIO 0CeBOil CUIbI ¢ M3rudoM. PacueT Ha mpou-
HOCTh CILIONIHOCTCHYATHIX BHEIICHTPEHHO CXKATBIX, CXKATO-M3TMOAcMbIX, BHEIICHTPEHHO
PACTSIHYTHIX M PACTIHYTO-M3TMOAEMBIX 2JIEMEHTOB CJIEIYeT BBHIIOIHSTE 110 (hopmyiie

N M,

—+
Ay Ly

M,
ytr——x<Ry,., (7.11)
yn
IJIe X, ¥ — KOOPIUHATHI PACCMATPUBAEMOM TOYKH CEUYEHUS] OTHOCUTEIIFHO €T0 TIIABHBIX OCEHt.
B cocTaBHBIX CKBO3HBIX CTEPIKHSIX KaKIYIO BETBH HEOOXOIHUMO ITPOBEPSTH MO (hopMmyie
(7.11) niput COOTBETCTBYIOIINX 3HAYCHUSIX N, My, M, BEIMUCICHHBIX I JAHHON BETBU.
Pacder Ha yCTOMYMBOCTH BHEIIEHTPEHHO CXATBIX W CXKATO-M3TMOACMBIX DIEMEHTOB
cIIelyeT BBITTOIHSTE KaK B IUTOCKOCTH JEUCTBUS MOMEHTa (IDIocKast ¢popMa MoTtepu yc-
TOWYUBOCTH), TaK M M3 IUIOCKOCTHU JCHCTBUS MOMEHTa (M3TMOHO-KPYTWIbHAs ¢opma
MOTEPH YCTOMIUBOCTH).
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PacueT Ha YCTOMYMBOCTH BHEIEHTPEHHO CXKATHIX M CKATO-M3TUOACMBIX 2IEMEHTORB
ITOCTOSTHHOTO CE€UCHUS B ILIOCKOCTH JECUCTBUS MOMEHTA, COBIIAJAIONICH ¢ IDIOCKOCTHIO
CAMMETPUH, HeOOXOIMMO BEITTONHATE IO hopMyITe

N
—< Ry,. (7.12)
P4
B dopmyite (7.12) koshduimerr ¢, cleyeT OIpeaesTh:
a) JuIsl CIUTOITHOCTECHYATHIX CTEPXHEH - 10 Tabi.7.18 B 3aBUCUMOCTHU OT YCIIOBHOM
TUOKOCTH A = A R/E W NpuBeIeHHOTO OTHOCUTENHHOTO SKCIEHTPUCHTETA Hi,y, OIIpEIe-

JIsIeMoTo 1o hopMye
My =M, (7.13)

rme n - ko3hduimeHT BIUAHUAS (GOPMBI CEUCHUS, OIPEACISIeMbId Mo Tadi.3 mpuir4d
CHull 2.03.06-85; m=eA/W, - OTHOCUTEJIBHBIN 3KCIIEHTPUCUTET (3/IeCh € - DKCIICH-
TpucuteT; W, - MOMEHT COIPOTHBICHUS CEYCHUS JIJISI HAaMbOoJIee CKATOro BOJIOKHA).

Pacder Ha yCTOMYMBOCTH BBITIONHSATE HE TPeOYeTCS IS CIDIONIHOCTCHYATBIX CTEPXK-
Hel 1pu mgs > 10;

0) ;IS CKBO3HBIX CTEpXKHEH ¢ perieTkaMu WM IUTAHKaAMU, PACIIONOXEHHBIMUA B
TUTOCKOCTSIX, TMapaUIebHBIX IDIOCKOCTA M3rubda - 1Mo Tabm.7.19 B 3aBUCUMOCTH OT ycC-
JIOBHOM TIPUBEJIEHHON THOKOCTH, OIpeielisieMolt 1o hopmyiie

1 OTHOCHUTCJIBHOTO IKCHCHTPUCUTETA #, OIIPCIACTIACMOrO 110 (l)OpMyJIaM

Ay
mx:exl—1

x 7.15

win x| (7.15)
my—eyl—

THe X; , ¥; - PAcCTOSHUS COOTBETCTBEHHO OT ocH Y-Y wim X-X 710 ocu Hambosee CxXaTonl
BETBH, HO HE MEHEE PACCTOSHUS [0 OCU CTCHKU BETBHU.
PacderHble 3HAYCHUST W3TMOAIONIUX MOMEHTOB M, HEOOXOMUMBIE IS BBIUUCICHUS
aKcrieHTprcHureta e = M/ N, onpenensits cornacHo 11.4.17 CHull 2-03.06-85.
1t Galok JBYTABPOBOTO CEUYCHUSI C JIBYMS OCSIMA CUMMETPUM TIPH OIIpE/eICHUN
ko3 PurenTa ¢; HeOOXOAUMO BEIYUACIUTEL KO3dduiteHT ¢; mo popmyie
2
Lfn) E (7.16)
Iy \ly ) R
e y - ko3hduimeHT, onperensgeMsblid o Tabir.7.20, 7.21 B 3aBUCUMOCTH OT XapakTepa
Harpy3KH{ U Iapamerpa .
JL1s1 TIpeccOBaHHBIX JIBYTABPOB MTapaMeTp O CJIAYET BRIYUCISTH 110 (hopMyJie
2
o= 1,54i le—f , (7.17)
I\ h
e ;= 0,42Y.h17 - MOMEHT MHEPLMHU [IPU KPYJeHUU (31€Ch b; U f; — COOTBETCTBEHHO
IIMPpHHA W TOJIIIWHA NPAMOYIOIBHUKOB, 00pa3yIoIlNX CeUeHHe); /,, — pacueTHas JIMHA
Oaiiku, orpeneisieMas coriaacHo dhopmyisl (7.8).
IIpu HATUIMK YTONIICHUN KpyTiIoro ceueHus (Oyan0)

¢ =141y

4
1, = 0425613 + n ™2
32

rae D - puametrp OyiIb0; 17 - YUCIIO OYIhO B CEUCHUN.
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Taomma 7.18. KoshduimeHTs! ¢, I IIPOBEPKH YCTOMIMBOCTH BHETICHTPEHHO CKATHIX(CXKATO-M3rMOACMBIX)
CIUTOIITHOCTEHYATHIX CTEPKHEH B IUTOCKOCTH JIEHCTBUS MOMEHTA, COBIIQJIAIONIEH ¢ TIIOCKOCTHIO CUMMETPUM

Yenosnas KoabduimeHTE ¢, IPpU MPUBEIEHHOM OTHOCUTEIBHOM OKCIIEHTPUCUTETE Mof, PABHOM
THOKOCTh
A 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0 1,2 1,5 2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 9,0 |10,0
0,5 990 | 980 | 973 | 937 | 905 | 880 | 850 | 920 | 767 | 725 | 657 | 567 | 500 | 445 | 360 | 302 | 257 | 225 | 203 | 182 | 165
1,0 947 | 907 | 872 | 837 | 807 | 778 | 752 | 725 | 680 | 637 | 583 | 505 | 445 | 394 | 323 | 272 | 235 | 205 | 186 | 167 | 151
1,5 880 | 832 | 793 | 758 | 726 | 700 | 670 | 647 | 607 | 570 | 518 | 452 | 398 | 355 | 292 | 247 | 215 | 188 | 171 | 153 | 140
2,0 817 | 765 | 723 | 687 | 656 | 627 | 602 | 580 | 540 | 507 | 463 | 405 | 358 | 320 | 265 | 227 | 197 | 175 | 158 | 142 | 130
2,5 750 | 695 | 652 | 617 | 587 | 560 | 536 | 515 | 482 | 452 | 413 | 362 | 322 | 290 | 242 | 208 | 182 | 162 | 146 | 132 | 121
3,0 677 | 618 | 578 | 545 | 517 | 495 | 472 | 455 | 425 | 400 | 367 | 323 | 290 | 262 | 220 | 192 | 167 | 150 | 135 | 123 | 114
3,5 593 | 542 | 505 | 475 | 453 | 434 | 415 | 398 | 374 | 355 | 325 | 288 | 260 | 236 | 202 | 175 | 155 | 140 | 126 | 116 | 108
4,0 505 | 436 | 435 | 412 | 393 | 378 | 362 | 350 | 327 | 312 | 288 | 257 | 233 | 214 | 184 | 159 | 144 | 130 | 117 | 109 | 101
4,5 425 | 395 | 374 | 356 | 342 | 328 | 315 | 306 | 288 | 275 | 255 | 230 | 210 | 193 | 167 | 146 | 132 | 121 110 | 102 | 095
5,0 358 | 338 | 320 | 307 | 295 | 285 | 275 | 268 | 253 | 242 | 227 | 205 | 190 | 175 | 152 | 135 | 123 | 113 | 103 | 096 | 090
5,5 303 | 287 | 276 | 265 | 257 | 248 | 242 | 235 | 225 | 215 | 202 | 185 | 172 | 160 | 140 | 125 | 115 | 105 | 097 | 090 | 085
6,0 257 | 246 | 238 | 230 | 223 | 218 | 213 | 208 | 198 | 192 | 180 | 166 | 155 | 145 | 128 | 115 | 106 | 097 | 090 | 085 | 080
6,5 222 | 212 | 207 | 202 | 197 | 191 187 | 183 | 175 | 170 | 161 | 148 | 141 132 | 117 | 107 | 097 | 090 | 085 | 080 | 075
7,0 192 | 187 | 181 | 177 | 172 | 168 | 165 | 161 155 | 150 | 145 | 135 | 128 | 120 | 108 | 098 | 090 | 085 | 080 | 075 | 070
8,0 148 | 145 | 142 | 139 | 137 | 134 | 132 | 129 | 126 | 123 | 120 | 112 | 107 | 100 | 091 | 085 | 080 | 077 | 072 | 067 | 062
9,0 120 | 117 | 115 | 113 | 111 110 | 108 | 107 | 105 | 102 | 100 | 094 | 090 | 086 | 080 | 076 | 072 | 067 | 063 | 059 | 055
10,0 097 | 095 | 093 | 092 | 091 | 090 | 088 | 087 | 085 | 084 | 082 | 080 | 077 | 075 | 070 | 067 | 062 | 060 | 056 | 052 | 048

IIpumevanuda: 1. 3HaueHnd KO3QOUITMEHTOB @, B Tabnuile yBeawdeHbl B 1000 pa3. 2. 3HauyeHUd @, CielyeT NMPUHUMATE He BBIIIe 3HAYSHUN O.
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Taomma 7.19. KoshduimeHTs! ¢, IS IIPOBEPKH YCTOMIMBOCTH BHEIICHTPEHHO CKATHIX (CKATO-M3TMOAEMBIX) CKBO3HBIX CTEpKHETH

B IUIOCKOCTH JCUCTBUSI MOMCHTA, COBITQJAIOIIEN C TUIOCKOCTBIO CHUMMCETPHUIN

Yenoshas KoahduiiueHTH ¢ TPH OTHOCUTEIBHOM SKCIIEHTPUCHUTETE M1, PABHOM
MpUBeIeHHAas

ri6KoeTh Agr | 0,1 | 0,2 [ 03 | 04 [ 0506 0708|1012 1,5)20]25](30]40]50][60]70]|80][90]100
0,5 950 | 888 | 825 | 755 | 718 | 660 | 635 | 605 | 540 | 495 | 436 | 370 | 320 | 282 | 232 | 196 | 170 | 157 | 143 [ 122 110

1,0 882 | 810 | 756 | 693 | 660 | 609 | 582 | 548 | 496 | 453 | 405 | 342 | 296 | 262 | 213 | 182 | 155 | 145 | 130 [ 113 ] 096

1,5 872 | 753 | 694 | 643 | 607 | 568 | 534 | 507 | 458 | 420 | 375 | 318 | 275 | 243 | 198 | 170 | 144 | 134 | 130 [ 105] 090

2,0 773 | 700 | 640 | 593 | 558 | 523 | 492 | 468 | 423 | 390 | 347 | 294 | 257 | 227 | 185 | 159 | 135 | 125 | 112 | 100 | 084

2,5 712 | 637 | 585 | 543 | 508 | 477 | 450 | 427 | 390 | 358 | 320 | 273 | 240 | 213 | 173 | 150 | 127 | 117 | 105 | 095 079

3,0 640 | 575 | 530 | 488 | 458 | 430 | 408 | 387 | 355 | 327 | 294 | 253 | 222 | 197 | 164 | 142 | 121 | 111 | 100 [092| 075

3,5 565 | 507 | 467 | 432 | 410 | 385 | 365 | 350 | 321 | 297 | 270 | 232 | 206 | 185 | 155 | 133 | 115 | 106 | 095 [ 087 | 072

4,0 490 | 442 | 410 | 382 | 363 | 343 | 327 | 313 | 290 | 269 | 247 | 213 | 190 | 172 | 145 | 125 | 110 | 100 | 090 [ 083 | 070

4,5 418 | 382 | 357 | 335 | 320 | 304 | 290 | 280 | 260 | 243 | 223 | 195 | 177 | 160 | 135 | 117 | 105 | 094 | 086 | 080 | 067

5,0 353 | 328 | 309 | 293 | 280 | 268 | 257 | 249 | 233 | 219 | 202 | 178 | 162 | 148 | 127 | 110 | 098 | 089 | 082 | 076 | 064

5,5 300 | 282 | 267 | 255 | 245 | 237 | 228 | 222 | 208 | 197 | 183 | 163 | 150 | 137 | 120 | 105 | 094 | 084 | 077 | 072 | 062

6,0 256 | 242 | 233 | 223 | 216 | 210 | 202 | 197 | 187 | 178 | 166 | 150 | 138 | 128 | 112 | 098 | 090 | 080 | 073 | 068 060

6,5 220 | 210 | 205 | 197 | 190 | 185 | 182 | 175 | 167 | 160 | 150 | 136 | 127 | 118 | 103 | 094 | 085 | 076 | 070 | 065 058

7,0 192 | 186 | 180 | 173 | 169 | 165 | 162 | 157 | 150 | 145 | 136 | 125 | 117 | 108 | 096 | 090 | 081 | 072 | 067 | 062 | 056

8,0 150 | 145 | 142 | 139 | 135 | 133 | 130 | 127 | 122 | 120 | 112 | 105 | 100 | 092 | 086 | 082 | 072 | 065 | 060 | 056 | 052

9,0 120 | 117 | 115 | 112 | 110 | 108 | 107 | 105 | 101 | 098 | 095 | 090 | 087 | 081 | 077 | 072 | 065 | 058 | 055 [ 050 | 048

10,0 097 | 096 | 095 | 093 | 092 | 091 | 090 | 087 | 085 | 083 | 082 | 080 | 076 | 071 | 068 | 064 | 057 | 052 | 048 | 044 | 044

IIpumevanudg: 1. 3naveHusa Ko UIMEHTOB @, B Tabmuile yBermueHbl B 1000 pas. 2. 3HaueHUd @, cielyeT NMPUHUMATE He BBIIle 3HAYSHUN ¢.
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Taomuma 7.20. KoshdurreHT W 11 6aIOK JIBYTABPOBOTO CEUCHUS

C IBYMSA OCAMHN CUMMCTPUN

Koaddummenrt y
Koad- J1d OatoK 0e3 3aKpelUleHUd B IIpoJieTe T ———
dunueHT IIPU COCPEAOTOUCHHOM | MpH paBHOMEPHO pac- TIPOMEXYTOUHBIX 3aKpeIUIeHit
o HATpY3Ke, TPHIOKEH- Hpe)le.)'[eHHOqu HarpysKe, | BepxHero Iogca, AeJALINX IIPo-
HOM K TIOACY IIPWIOXKCHHOHN K IIOACY JIeT Ha paBHBIE YaCcTH, HEe3aBU-
BepXHEMY | HIDKHeMY | BepxHeMy | HICKHeMy CUMO OT MeCTa TP HIIOXCHNA
0,1 0,98 2,80 0,91 2,14 1,20
0,4 0,98 2,84 0,91 2,14 1,23
1,0 1,05 2,87 0,95 2,17 1,26
4,0 1,26 3,05 1,12 2,35 1,44
8,0 1,47 3,29 1,30 2,56 1,65
16,0 1,89 3,75 1,68 2,94 1,96
24,0 2,24 4,10 2,00 3,22 2,24
32,0 2,56 4,45 2,28 3,50 2,49
48,0 3,15 4,97 2,73 3,99 2,91
64,0 3,64 5,50 3,15 4,45 3,33
80,0 4,10 5,95 3,50 4,80 3,64
96,0 4,48 6,30 3,89 5,15 3,96
128,0 5,25 7,04 4,48 5,78 4,50
160,0 5,92 7,77 5,04 6,30 5,01
240,0 7,35 9,17 6,30 7,56 6,09
320,0 8,54 10,40 7,32 8,40 7,00
400,0 9,63 11,48 8,16 9,38 7,77

IIpumeganue. [Ipu omHOM 3aKpelleHUM OaTKW B cepelnHe TposieTa HeOOXOAUMO YIHUTHIBATH
cIlefiyioliie cydau: TPU COCPEIOTOYeHHON cuie B cepefiHe TpojeTa (He3aBUCWMO OT YPOBHS
nmpuioxeHus) y = 1,75y; TpHU cOCPeOTOUEHHOH cHWiie B UeTBEePTH IpoJieTa WIM PaBHOMEPHO
pacripesiesleHHON Harpy3Ke, NPUIOXEHHOW K BepxHeMy moscy ¥ = 1,14y(; Mpu cocpelroTOUeHHON
cuiie B YeTBEPTHU IIpoJieTa, MPWIOKESHHON K HUXKHEMY ToAcy, W = 1,6\y; TpU paBHOMEPHO paciipe-
JleJleHHO# Harpy3Ke 1O HIDXKHeMy Todcy W = 1,3wyq;, 3mech 3HaUYeHHWe ;| cJenyeT MPUHUMAThH TI0
Tp.6 (TIpU HATTUYWUK He MeHee JABYX TPOMEXYTOUHBIX 3aKpeTlIeHUH ).

Tadmma 7.21. KoshdurimeHTs! 11 KOHCOJICH JTIByTABPOBOTO CEYCHUS C ABYMS

OCAMU CUMMETPpHUIN

KospdurmenT Kosddpuuuenrsr  mpyu Harpyske, NPUIOKEHHON K IIOACY
o BEPXHEMY HIDKHEMY
4 0,875 3,640
6 1,120 3,745
8 1,295 3,850
10 1,505 3,920
12 1,680 4,025
14 1,855 4,130
16 2,030 4,200

24 2,520 4,550
32 2,975 4,830
40 3,290 5,040
100 5,040 6,720
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1 ¢cBApHBIX W KJIETIaHBIX JBYTaBPOBEIX OATOK IIPM OTCYTCTBUK OTOOPTOBOK, YTOMI-
IMEeHUH IO KpasM W 3HAYUTETHHBIX YTOMIIEHWH B yIaxX IapaMeTp o HaUIeKUT OIlpesie-

JISTH 110 (popMyJIIe
i\ 3
a:f{i] 1+ (7.18)
beh bst;

rac I CBAPHBIX W IMPECCOBAHHLBIX IBYTAaBPOBBIX OaJIoK: tl: bf - COOTBCTCTBCHHO TOJI-

IMWHAa 1 MIUprHa Tosica 0anku; ¢ =0,5/4; Uit KIemaHblX IBYTABPOBBIX 0AOK: f; - cyMMa
TOJIIIUH JIMCTOB II0SACa W TOPU3OHTAIBHON ITOJIKK IOSACHOTO YIOJNKa; b; - IMUpWHA JIKC-
TOB IT105ICa; # - PACCTOSTHUE MEXJY OCSIMH TaKeTa IOSCHBIX JIUCTOB; @ — CyMMa BBICOTHI
BEPTUKAIBHOM ITOJKHM MOSICHOTO YrOJKa ¢ TOJIIIMHON IakeTa TOpU30HTAIBHBIX JINCTOB; ¢
- CyMMa TOJIIHAH CTCHKH M BEPTUKAIBHBIX TTOSICHBIX YTOJKOB.
3HadyeHre koadpdureHta ¢, B dopmye
Y (7.9) HEOOXOMUMO TIPUHUMATD:

mpu @1 < 0,667 05 =0 ;

o~
L > —
I~

upu ¢ > 0,667 ¢5=0,5+ 0,25¢;

I allIOMUHUA BCEX MApOK YKAa3aHHBIX B

mosicoM (puc.7.4) juist orpernesieHus Koaddu-

. ‘ ) =) Tadn.7.1, 7.2, 3a wuckmodeHueM AMr2H?2,
= ‘ AJII31T1 u AA31TS u @ = ¢;, HO He Oosee
X— leLfo 1,0 - mmr wmapok AMr2H2, AIBITI u
- N AI31TS.
{ ‘ st 6agoK JIBYTaBPOBOTO CEUYCHHS C OJ-
< o T}i o HOI OChIO CHUMMCTPUHM C Pa3BUTHIM BEPXHHM
|

© LIAEHTa @ HEOOXOIMMO BBIYHCIUTH KO3(-
e — UIMEHTH @O; ¥ ¢, 0 popMyTam:
I, b,
‘ I, 2%hh E
v ¢ = 1,41\;/% ?2 1 2 (7.19)
Puc.7.4. TlonepeuHoe ceyeHue OaIku 4
C Pa3BUTLIM BEPXHHUM ITOACOM l
9y =LAty 2 B E g 0
I, 2 R
v= 2,6[\/(0,syp 1B, +c? +(057, + By)] . (7.21)

B dopmynax (7.19), (7.20), (7.21): & - KoabduIienT, 3aBUCIIINI OT BUIa HATPY3KA
W IIPUHUMAEMBINA 110 Tabn.7.22; hy, hy - pasMepsl (puc.7.4); fp =Y, //1 - OTHOCHTEIIb-

Hadg KoopanmHaTa TOUYKHU IIPWIOXCHHMA HAIrpy3Kn CO CBOMM 3HAKOM;

2
By = l0,43 - 0,065(%) ](2;1 -1), (7.22)

snech n=1/(I;+1,); Iy , L, - MOMEHTBI WHEPITUH COOTBETCTBEHHO CKATOTO W PACTSIHY-

TOTO ITOACOB OTHOCHUTCJIBHO OCH CUMMCTPHI CC‘ICHI/Iﬂ);

I\ 1

2
¢ = i[ﬂ +0,041, 1—2] , (7.23)
y y h

I; - MOMEHT WHEepIIUH TIpU KpyueHuU (cM. obo3HaueHus K dhopmyre (7.17).
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Taémuma 7.22. 3navenue koaddummenta & B popmyre (7.19)

B YyCThLi PasHOMepHO CocpenoToueHHas MowmeHT Ha
HATPY3KH 36 pacripezieieHHas cuJia B cepellviHe OJTHOM KOHIIe
Harpyska poJeTa Oanku
Koadpduiment E_, 1,00 1,12 1,35 1,75

3HaveHne KoapduireHta ¢p B hopmyie (7.9) HEOOXOIUMO TTPUHUMATH:

mpu ¢, < 0,667 ¢ = ¢1;

1pit @y > 0,667 = (p1|:0,5 ; 0,25(i _1= ”J] (7.24)
¢ 9

JUIST alIOMHAHMSL BCeX MapoK, VKa3aHHBIX B Ta0d.7.1; 7.2, 3a HCKIIOYCHUEM MapoK

AMT2H2, AJI31T1 u AI31TS, mang KOTOpsIX ¢, BhraucisieTcs: mo dopmyne (7.20) u mpu-

HUMaeTcsa He 6oee 1,0.

YCeToMIMBOCTS OAIOK TIIBEJUIEPHOTO CEYCHUS CJIEYET IIPOBEPSITh TaK Xe, KaK OaloK
JTIBYTaBPOBOTO CEYCHUS, IIPU 3TOM O BBIMUCIATH 10 dopmyie (7.17); HalineHHBIC 3HAYC-
HUS ¢ YMHOXATh Ha Ko3dduiuent 0,7.

Suavenus I, I, v I, B dhopmynax (7.16), (7.17) ciejiyer IPUHUMATD JUIS MIBEJUIIEPA.

PacyeT ycTOWYMBOCTHM BHEIICHTPEHHO CXKATBIX DJIEMEHTOB IMOCTOSHHOTO CEYCHUS
U3 TUIOCKOCTH JIEMCTBUS MOMEHTA IIPU UX U3TUOE B IUTOCKOCTH HAWOOJBIICH XKeCT-
Koctu (I > 1), coBIAamUIel ¢ IUIOCKOCTBIO CHUMMETPHUM, CIEAYET BBIIOIHATDL 110
¢dopmyie

<Ry,. 7.25
0,4 Ye (7.25)

Kospdummenr ¢ omnpenensercsd 1mo popmye

c= _B , (7.26)
1+om,
e o, B - KoaddUIueHTHI, TPUHUMAaeMBbIe 110 TabI.7.23.

Tadmuma 7.23. 3naveHns KoahGUITHEHTOB o0 U B B 3aBUCUMOCTH OT
THUITA CeYCHUI BHEIICHTPEHHO CXAaTOTO DICMeHTA

3HavyeHue KO3 GUITMEHTOB

Tun
CEeUeHUT B mpu
o mpu 1 <my<5
Ay £ Ae Ay > Ae
®
0,75 + 0,05m; 1 .
v
OTKpBITOE
1—[1— &J(2§—2—1J
¢ 1
1 - (0,25 — 0,05m,) §—2 1 Y
1
pu ]—2<0,5, B=1
I
3aMKHYTO€ WITH CKBO3- o
HOE C pelreTKaMu (HIH 0,55 + 0,05m, 1 -
TTAHKAMM ) By
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OO0o3HaveHUA, NpHUHATHIe B Ta0n.7.23.: [, /5 - MOMEHTHI UHEPIIUH COOTBETCTBEHHO OOJBIIEH
U MEHBINEH IIOJIOK OTHOCHTEIBHO OCH CHMMETPDHMU cedyeHua Y-Y, ¢, - 3HaYeHHe ¢y IpHU
Ay=A.=38JE/R .

IIpuMeganusa K Tadm.7.23.: 1. 3HavyeHnd Ko3(pGbUIMEHTOB o0 M B A9 CKBO3HBIX CTepXHeil ¢
peleTkaMu (WX TTAHKaMU) CIIeAyeT IPUHUMATh TOJIBKO TIPH HATUYUW He MeHee JABYX ITPOMeXy-
TOYHBIX AuadparM 1o JTHHEe CTepXHA. B MPOTUBHOM ciydae ceayeT IpUHUMATh KOADOUITUEHTH,

YCTAaHOBJICHHBI® JIJISI CTepXHeH OTKPHITOTO IBYTaBpOBOTO ceueHus. 2. Ilpu 3HaveHusax m, < 1 win
my > 5 clieflyeT MPUHUMATL COOTBETCTBEHHO M, = 1 WM m, = 5.

[Ipu ompenesieHUA M, 3a PacUCTHBIN MOMCHT M, clelyeT IPUHUMATE!

a) T CTePXKHEH ¢ MapHIPHO-OIIePTHIMUA KOHITAMH, 3aKPEIUICHHBIMU OT CMEITICHUS TIep-
TICHAUKY/ISIPHO TUIOCKOCTH JICHCTBHUSI MOMEHTA, — MAKCUMAJIBHBIE MOMEHT B IIpefiesiax cpefl-
Helt TpeTH MIMHBI (HO He MeHee TTOTOBIMHBI MOMEHTa, HAMOOEIIIEero Ha JITAHEe CTEPIKHS);

6) I KOHCOJNel - MOMEHT B 3aelike (HO He MeHee MOMEHTa B CEYCHUM, OTCTOSI-
IeM OT 3aJeIKA HA TPeTh ATAHBI CTEPXKHS).

[lpu rudkoeTHt Ay, >h,=3,8F /R KO3bOWIHEHT ¢ He JIOIDKeH TIPeBBITIATE TS CTePXKHEI:

e 3aMKHYTOTO CEUCHUS — CIIMHUIIHI,
e JIBYTABPOBOIO CEUEHUS C JIByMSI OCSIMHU CUMMETPUU - 3HAYCHUI OIpeleIIeMbIX IO
¢dopmyie
2

Cmax = > (7.27)
2
145+ (1—6)2+16(Mx)
w\ Nh
I, +1
rme o :4_p; p= W; /i - paccTOSTHUE MEXJIYy OCSIMH TIOSICOB; L = 2+O,156ﬁ73y;
v

1, =0433Y b1} .

BHeIeHTpeHHO CXXaThie JIEMEHTHI, U3rubaeMble B IUTOCKOCT HAUMEHBIIEH KeCTKO-
et (I, < I, u e, #0) npu Ay >}y, Clie/lyeT paccuuThiBarh 1o dopmyie (7.12), a takxe
MIPOBEPITH Ha YCTOMIMBOCTh M3 TUIOCKOCTH JICHCTBIS MOMEHTA KaK IeHTPaTbHO-CXKAaThIe
CTepKHHU TI0 hopMyIe

N R

: 7.28
oA ¢ (7.28)

Ilpu A, < &, TPOBepKa YCTOUYMBOCTH U3 IUIOCKOCTH JICHCTBIS MOMEHTA He TpedyeTcs.

B CKBO3HBIX BHEIEHTPEHHO CXATBIX CTEPXHSIX C PEIMETKAMHU, PACIIOIOXECHHBIMHU B
IUTOCKOCTSIX, TIApAUICIbHBIX IUIOCKOCTH W3THOA, KpOME pacdera Ha YCTOMYMBOCTH
cTepXHSI B 1MesioM 1o dopmyine (7.12) cienyeT MpPOBEpPUTH OTJAEIBHBIE BETBU Kak IICH-
TPaIbHO-CXKATHIE CTePKHU 110 hopmyte (7.2).

IIposobHYI0 CHIIy B KaXIOH BETBU CIICIYET OIIPEACISTh C YUETOM JIOTIOTHUTEIBHOTO
YCWIWS OT MOMEHTA; BEJIMIUHY STOTO YCWIMS IIPU ITapaUIeIbHBIX BETBSX (IIOsicax) He-
00XOJIMMO BBIYUACIATE 110 hopmyrne N,; = M/b, Tiie b - paccTosTHUE MEXIYy OCIMU BETBEH
(110sICOB).

OT/iesIbHBIC BETBM BHEIIEHTPEHHO CXKATBIX CKBO3HBIX 2JIEMEHTOB C IUIAHKAMU CIIEAyeT
MIPOBEPSTH HA YCTOMIMBOCTh KaK BHETIECHTPEHHO CXAThIe DJIIEMEHTBI C YUETOM YCIWIIHH OT
MOMCEHTA MU MECTHOTO M3rubda BETBEH OT (haKTHUIECKON WIN YCIOBHOM IOIEPETHON CHITBI
(KaK B 1rosicax 6e3pacKocHO# hepMBbl).

Pacder Ha yCTOMYMBOCTD CIDIOIITHOCTEHYATHIX CTEPXKHEH, MTOIBEPXEHHBIX CXATHIO U
M3rU0Y B JIBYX IJIABHBIX IDIOCKOCTSX, IIPU COBIAJACHUN ILIOCKOCTH HAUOOIBIEH KeCTKO-
et (I, > I, ) ¢ MIOCKOCTBIO CUMMETPUK BBITIOIHATH 110 (hopmyIie
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N R

7.2
oo < R (7.29)

rie Peoxy = (pey\/ga

3IECh @,y - CIEAYET OLPEACIATh corlacHo (opmynam (7.12)-(7.14); ¢ - HeoOXOmMMO
OIIpEIEIITh corlacHo (opmyibl (7.26).

Ecmu mg sy < 2my, TO XpoMe pacyera 110 dopmyite (7.25), cielyer MPOU3BECTH TOIIONI-
HUTEIbHYIO [IPOBEPKY 110 (hopmynam (7.12) u (7.28), npunumasd e, = 0.

3HaYeHWS OTHOCUTEIBHBIX SKCIICHTPHUCUTETOB OIIPEICIISIOT 1I0 (hopMynam

e A oy ome A
x x Wax y y ch
rie We, W, -~ MOMEHTBI COIPOTUBIECHU CEUCHMIA HauOOIEe CKATOIO BOIOKHA OTHOCH-
TEJIBHO Ocel cooTBeTCTBeHHO X-X 1 Y-Y.

Ecmu Ay > Ay, To KpoMe pacdera 1o dopmyine (7.25), clenyeT IPOU3BECTU IOIIOIHK-
TEJILHYIO IIPOBEepKY 1o ¢opmyne (7.12), npunumas e, = 0. B cioydae HecOBIIAIEHMS
IUIOCKOCTU HAUOOIBIIEH KeCTKOCTU ([ > I)) ¢ IUIOCKOCTBIO CUMMETPUM PACUETHOE 3HA-
YeHue CleAyeT YBeIMIUTh Ha 25%.

Pacyer Ha ycTOMYMBOCTH CKBO3HBIX CTEPXKHEH M3 JIBYX CIUIOITHOCTEHYATHIX BETBEH, CHM-
METPUYHBIX OTHOCUTEJIEHO Ocu Y-V (puc.7.5) ¢ pelerkaMiu B JBYX IApaLIeIbHBIX ILIOCKO-
CTSIX, TTOJIBEPKCHHBIX CKATHIO M M3THMOY B OOCHX TJIABHBIX TUIOCKOCTSIX, CJICTYET BBITIOIHSTE:

m (7.30)

e I CTEpXHEH B IEJIOM - B ILUIOCKOCTH,
MapajuIeIbHOU TUIOCKOCTIM PETIeTOK, COTIac-
HO (7.12) + (7.15) npunumas e,= 0 (puc.7.5);
e I OT/ACJIBHBIX BETBEM - KaK BHEIIEHTPEH-
HO CXaTbhIX 3JIeMeHTOB 1o dopmyinam (7.12) u
(7.27), 1Ipu 3TOM MPOJOIBHYIO CHUIY B KaXIOM
BETBU CJECAYET OIPEJETATh C YIETOM YCWIASA OT
MomeHTa My, a MOMeHT M, - pacupenessrh
MEXJy BETBIMHU IIPOIIOPIIMOHAIBHO WX XKECT-
KOCTSIM,;
¢ €CIIM MOMEHT M, HEHCTBYeT B IUTOCKOCTH
OTHOW W3 BETBEW, TO CIEAyeT CUUTaTh €ro
TOJTHOCTBIO TIEPEAIONIAMCS HA Ty BETBb.

[Ipy TIPOBEpKe OTICIBHON BETBU O (Pop- Puc.7.5. Cedyennie cocTaBHOTO aJ}eMeHTa u3

JABYX CIUTONTHOCTCHYATBIX BCTBEHU C PEIICT-

myse (7.28) rubKOCTh €€ OIpeJensiercs II0 XAMH B JIBYX EpATEIHHEX IOCKOGISX
MaKCHMaJbHOMY PACCTOSHUI0O MEXAY Y3JIaMu
pEIIeTKH.

Pacder coeTMHUTEIBHBIX IEMEHTOB (IUIAHOK MM PEIETOK) CKBO3HBIX BHEICHTPEH-
HO CXKAaTBhIX CTEpXKHEH CIeAyeT BBIMOIHATH corracHO dopMyibl (7.3) Ha HAUOOJIBIIYIO
[TOIIEPEYHYIO CUILY — (PaKTUYECKYIO Q WIK YCIOBHYIO Oy

B ciywae, korma daxkruueckast TollepedHasi cwiia OOJbIIE YCIOBHON, COSIAHSTH
IUTAHKAMU BETBU CKBO3HBIX BHEIIEHTPEHHO CXKATBIX JJIEMEHTOB, KaK MPaBWIO, HE CICIyeT.

7.3. PACUETHAS JJIMHA W TIPEJTETGHAS TUBKOCTB DJIEMEHTOB
ATIOMAHWEBBIX KOHCTPYKITAN

PacdeTHbIe TMHBI SIIEMEHTOB ATIOMUHUEBBIX KOHCTPYKIU mpuHuManT mo CHwull
2-03.06-85. 'MOKOCTD CXKATHIX 2JIEMCHTOB He JOJDKHA IPEBBINIATh 3HAYCHUHN, IIPUBEICH-
HBIX B Tabmn.7.24.
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Taomma 7.24. [IpenenbHas rMOKOCTD CXKATBIX 2JIEMEHTOB

IlpenenvHas
DJIeMeHThl KOHCTPYKITHIT THOKOCTH CXKaThIX
3]IEMEHTOB
Ilosgca, onmopHble pacKOCHl M CTOHKHU (hepM, Iepemaloliue oIopHble peakiinu 100
IIpoune ameMeHTHl pepM 120
KomnouHusl BTOpoCcTenieHHble (cToiikn (axBepka, dhoHaped W T.1M.), STeMEHTHI
penreTku KOJIOHH 120
Cpda3u 150
CrepXHH, clyXallue I YMeHBITeHU PAacUeTHOH UTHHBI CKAThIX CTEPXKHEH,
M JIpyre HeHarpyXeHHBIe 2JIeMEHTHI 150
DIeMeHTHI OTPaKAAIONINX KOHCTPYKITHI:
CUMMETPUYHO HarpyXeHHBIC 100
HECHMMETPUYHO HarpyXeHHbIe (KpaiiHie W YITTOBBIe CTOWKYM BUTpaXeH U T.1.) 70

Ilpumeuvanue. IlpuBegenHsie B Tabn.7.24 JaHHBIE OTHOCITCA K 2JIEMEHTaAM C CEUSHUEM, CHM-
METPUIHBIM OTHOCHUTENIbHO AeiicTBUSI cwil. IIpH ceueHUSIX, HECUMMETPUYHBIX OTHOCHUTEIBRHO Aeii-
CTBMS CUII, IIPEAeIbHYI0 THOKOCTh HaIIeXUT yMeHbaTs Ha 30%.

T'MOKOCTh PacTIHYTHIX ICMEHTOB He JO/DKHA IIPSBBIIIATh 3HAYCHUN, IIPUBEICHHEIX B
Tadm.7.25.

Taomuma 7.25. IIpegenbHast THOKOCTD PACTSIHYTHIX JIEMEHTORB

IlpenemsHas
BDJIeMEHTHI KOHCTPYKITHI THOKOCTh PACTIHYTBIX
3TIeMEHTOB
Ilosica 1 omopHbIe pacKochl epMm 300
IIpoune ameMeHTHl pepM 300
Cas3u (KpoMe ANTeMeHTOB, TIOIBEPTAIONTHXCS TTPETBAPUTETEHOMY
HaMPSTKEHITO) 300

IIpuMmevanusg:l. TMOKOCTh pPaCTIHYTBHIX SJIEMEHTOB IIPOBEPSETCI TOJIBKO B BEPTUKAIBHOI
mrockocTu. 2. [Ipu mpoBepKe THOKOCTH PACTIHYTBHIX CTePXHElH IMepeKpecTHOW pemieTKN U3 Ou-
HOUHBIX YTOIKOB Paguyc WHEePITUN TIPUHUMAeTCd OTHOCUTETHHO OCH, TapaUIeTbHON IOJKe YTOJ-
ka. 3. CTepXHU TepeKPecTHON pellleTKH B MecTe TiepecedeHHs MOJLKHBI OBITh CKPETIIeHBl MEXIY
co0oii. 4. g pacTIHYTHIX PacKOCOB CTPOMIITBHBIX (pepM ¢ He3HAUUTETFHBIMU YCHITUIMHU, B KOTO-
PHIX TIpU HEOIaTOTPUATHOM PACTIOIOXEHWH HAaTPy3KW MOXET M3MEHATHhCSI 3HAK YCUIHS, Tpeaeh-
Hasd THOKOCTh TIPUHMMAETCd KaK TSI CKATBIX 2JIeMEHTOB, TIPU 3TOM COEIWHUTETbHBIE TMPOKITAIKI
JOJDKHBI YCTAaHABJIMBAThCI He pexe yeM uepes 407

7.4. YCTOMMUBOCTD CKATBIX TIOACOB BAJIOK, CBECOB, TIOJIOK

Pacyernyio MIUpUHY cBeca IIOSCHBIX JIUCTOB (IIONOK) b,y clelyeT IIpUHUMATh PaBHOM
PACCTOSHUIO: B IIPECCOBAHHBIX, ITPOKATHBIX, CBAPHBIX 1 KICTIAHBIX JIeMeHTaXx 0e3 Iosic-
HBIX JIUCTOB — OT TPAaHW CTEHKU JI0 Kpas IOSICHOTO JTUCTA (TIOIKK); B KJICTTAHBIX 2JIeMeHTax
C TIOSICHBIMUY JINCTAMK — OT OIVDKAUIIeH PUCKY 3aKJICTIOK IO CBOOOIHOTO Kpas aucta. I1pu
HaTUIAW BYTa, 0Opa3yIoIIero CoO CBeCOM yrojl He MeHee 30°, pacueTHyIO IMUPUHY cBeca
clIelyeT U3MepsITh I0 Havasa ByTa (B CIyJac BRIKPYKKH — IIPUHUMATE BIICAHHEIN BYT).

B 1eHTpasbHO-, BHEIIEHTPEHHO CXATBIX M CKATO-M3TMOACMBIX 2IIEMEHTAX 3HAUYCHME

— b
TMOKOCTH CBECA TIOSCHOTO JIACTA (TONKK) A r = %f R/E crnexyer mpuHUMATh He Oojee

3HAYCHU, YKA3aHHBIX B Ta01.7.26 B 3aBUCUMOCTH OT YCIOBHON A U THUIIA CEICHUA.
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Taomma 7.26. IIpegenpias rmOKOCTh cBeca IMONKA 3, ¢ CKATBIX 1 C3KaTo-M3rudacMbBIX

2JIEMEHTOB
Hanbonpimme 3HaYeHUT 3, ; TIpY SHAYCHIAX
XapakrepucTuKa TOJIKH (TTOSICHOTO JINCTa) U i 6
COUCHIIT AIOMOHTA YCIOBHOM THOKOCTH CTEPKHSI
r<l =
H . 14
eoKaliMIIeHHAas AByTaBpa M TaBpa B
JE/R+507 0.8
HeoxaiimiaeHHasg ©oJIbllIag HEPaBHOIIOIOYHOTO 15 0.8
yroiKa, CTeHKa TaBpa M IOJIKa IBeUlepa / E/R+507 ’
. 14
HeoxkaiimaenHas paBHOIOIOYHBIX YTOIKOB —_— 0.7
JE/R+507 >

llpumeuanue. Ilpu BbMUCTEHUN } , IS IPOMEXKYTOUHBIX 3HAUSHUH A CllellyeT OIpeNeNiTh

UHEeHHON WHTepIONIIueil MeXTy SHaUeHHIMH IIpU A =1 1 A =5.

B cnyuae mepoHampsoKeHMsI 3IeMeHTa HaOOIBIINe 3HAYCHAST A £ (Ta6n.7.26) ciemy-

eT yBeJIMYMBaTh B R¢, /0 pa3, HO He Gojee 4eM B 1,5 pasa, IIpu 3TOM 3HAUYCHUA A £

HEeOOXOAMMO IIPUHUMATE He Oonee 1,3 (31eCh ¢, -~ MEHBIIEEe U3 3HAYCHUHA @, @y, Qpyy> CO,
WICITONB30BAHHOE TIPH MIPOBEPKE YCTOMUUBOCTH CTEPXKHS; 6= N/A).

B m3rmbaeMbIX SleMeHTaX HaWOOTBITYI0 THOKOCTH cBeca TOSCHOTO TUCTa (TIONKH)
TIPECCOBAHHBIX, CBAPHBIX W KJICIIAHBIX OallOK clelyeT Ha3HAYaTh ¢ YICTOM IpeleTbHBIX

pPa3MepOB CBECOB, MIPUBEACHHBIX B TaOI.7.26 maa A< 1.
Haubobirylo TMOKOCTh cBeca HEOKAUMIICHHBIX ITOJIOK YTOJKOB B CXATBIX ITOsIcax
KJICTIaHBIX OaIOK 06e3 TOPU3OHTAIBHBIX JTUCTOB IIPUHUMATH 110 (hopmyiie

Ly =0,6+R/E . (7.31)
B cnyvae HemoHAIpsSOKEHUS SIeMEHTa HAaUOOJIBIIYI0 THOKOCTh CBECa IMOSICHOTO JIUCTA
(TToNKK) CIlelyeT YBEIMIUBATh R/G B pa3, HO He Oomee yeM B 1,5 pasa: 3/ech © -

OoJbIlce U3 JIBYX 3HAYCHUH:

M, x
G:M win G:Mi Y.

(PbW 1 xn 1 yn
IIpu ycraeHnr cBOOOIHBIX CBECOB YTOMIIEHUSIMA (OyI0aM1) HAMOObINee 3HAYCHUC

be1

t
[IOJIOK, M3MepsieMasi OT LIEHTpa YTOJIICHMSI 0 TPAHU IIPUMBIKAIONCH CTCHKY (IIOJIKH)
WK IO Havala ByTa] CIIeIyeT OIpeessiTh o GopMyIe:

hp=khy, (7.32)

creca Ag = JR/E [31ech by - pacdeTHas IMUPUHA CBeca IOSICHBIX JINCTOB WK

rae k - Koa(pPUIHMEHT, olpeacsieMblii Mo Tadi.7.27 B 3aBUCUMOCTA OT 3 oY1 | X;

Ay - HAMOONBIIEE 3HAYCHUE YCIOBHOU TMOKOCTU CBeCa IPU OTCYTCTBUM YTOJIIEHUS,

IprHAMaeMoe 110 Tabir.7.26.
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Tabmuma 7.27. 3navenre KoadduiiueHTa k B GyHKITHN % N A

_ 3HauyeHusd KOB(I)(I)I/IL[I/IeHTa_ k B hopmyne
Ceuenne A r T (7.32) ipu THOKOCTU A , paBHOH
1 5
_ 2,5 1,06 1,35
0,35< Ay 0,60 3,0 1,24 1,69
IIBemtep, 3,5 1,46 2,06
ABYTaBp _ 2,5 1,04 1,28
0,75 < A, <0,90 3,0 1,20 1,59
3,5 1,40 1,94
_ 2,5 1,06 1,17
Vromok, 0,3< Kf < 0,60 3,0 1,24 1,47
TaBp, 3,5 1,46 1,67
KpecToBOe _ 2,5 1,04 1,13
0,75 < A, <0,90 3,0 1,20 1,35
3,5 1,40 1,67

Ilpumeuvanue. KoadduimmeHt X g IpoOMeXyTOUHBIX 3HAUCHUH X FOT 0,6 1o 0,75 m THOKOCTH A
or 1 10 5 ompegensgercd TMHEHHOH MHTEPIIOJISIIUCH.

BennuwHa v; paBHa: v, = D/t, tme D - pasmep yToI-

a TeHWs, TIPUHIMACMBIN PaBHBIM TUAMETPY KPYTION OYIb-

%] .
| OBI; B KBAIPaTHBIX M TPAICIICBUIHBIX YTONIICHUSAX HOpP-
Puc.7.6. CxeMa YTOMIIEHUS MaJbHOTO podwist D - BEICOTA YTONIICHUS TIPU TIUPUHE
(6yIIBOBT) Oyne6 He MeHee 1,5D B TparmelieBUIHBIX (puc.7.6) U He

MeHee D - B IIPIMOYTOJIBHBIX YTOIIICHMSIX.
Pacder Ha yCTOMYMBOCTh 3aMKHYTHIX KPYTOBBIX IIMIMHAPMICCKUX 0DOIOUEK BpAICHUS,
PaBHOMEPHO CXAThIX MapaLIcJIbHO 00pa3yIOIINM, CICAYET BBIIOJIHITE 110 (popMyIie
01 < YeOcr1 > (7-33)
TJIe O; — PacueTHOE HAIPSKEHUE B OOOJIOYKE; Oq — KPUTHUYECKOE HAIPSIKEHWE, PABHOE
MEHBIIIEMY W3 3HAYCHUU YR WK cEtf/r (37ech ¥ - paJuyC CPeJUHHON ITOBEPXHOCTHU
O0OJIOUKH; ¢ — TOIITAHA OOOIOUKH).

3HaveHUS KODOUIIMEHTOB Yy U ¢ HEOOXOAMMO OIIPEACTATh COOTBETCTBCHHO ITO
Tabm.7.28; 7.29.

Tadomuua 7.28. 3naveHre koadduimeHTa y 71T KPYIIsiX Tpyo B byHKITMH R 1 r/t

3navenue R, KosdpduitmenTs: y mpu #/f, paBHOM
Mlla 0 25 50 75 100 125 150 200 250
R <140 1,00 0,98 0,88 0,79 0,72 0,65 0,59 0,45 0,39
R=>1280 1,00 0,94 0,78 0,67 0,57 0,49 0,42 0,29 -

IIpumMevanue. 3HaveHud Koapduiuentos y mpu 140 Mlla < R < 280 MIla u mid mpomMexy-
TOYHBIX 3HAYSHWI 7/f BBIYUCIIIOTCA JTUHEITHON WHTEPIONIIIHEH.

Tadmua 7.29. 3naveHre koadduimmenTa ¢ st KPyIIbIX TpyO
B 3aBUCUMOCTH OT OTHOITICHUS F/ ¢

3uauenue r/t 50 100 150 200 250 500
Koapopuimenrt ¢ 0,30 0,22 0,20 0,18 0,16 0,12

IIpuMeganue. g MpoMEeXyTOUHBIX 3HAUeHWH 7/f KO3(DGOUIMEHTH clelyeT ONpeneaTh Jn-
HEeHHOH MHTEepIOIIIueit.

238



B ClIyda€ BHCICHTPCHHOI'O CXaTUA IIapaJLICJIbHO O6pa3yIOH_[I/IM WIA YUCTOTO M3rnoda
B I[I/IaMCTpaJII)HOfI IIIOCKOCTH IIPpKM KacCaTCJIbHBIX HAIIPSKCHUAX B MECTC HauOOJIBIIErO

MOMEHTa, He IpeBhIIalomuX saadenmii 0,07 E (1/r)¥? | Hanpsokenne G, CIeIyeT YBEIH-

YUTH B (1,1—0,101/01) pas, e ¢’; - HauMEHbIlee HaIpssKeHWe (pacTAruBarollue Ha-

TIPSCKEHWS CUUTATH OTPUTIATETBHBIMIE).
B Kpyribeix Tpybax, pacCUYMTHIBAEMBIX KaK CKAThIe WUIM CKATO-M3TMOAeMBIe CTEPXKHUI

[IpHA YCIOBHOI T'MOKOCTH A= AJR/E 20,65 momKkHO OBITH BEITOIHEHO YCIIOBHUC

280
— %

<
I s14002
E

(7.34)

Kpome sTOTO, YCTOMYMBOCTE CTEHOK TaKWX TPyO JOJDKHA OBITH IIpoBepeHa 110 hop-
myne 7.33.

Pacder Ha yCTONYMBOCTb CTEHOK OECIIOBHBIX TpyO He TpebOyeTcs, eci r/? He IIpe-
Bolmaer 3uavenuit 1,7 E/R wnu 35.

7.5. PACUET DIIEMEHTOB KOHCTPYKITHI C TPUMEHEHAEM
TOHKOJ/INCTOBOI'O AIIOMMWHUL

TOHKOIACTOBOU ATIOMUHWEA (TOIIIMHON M0 2 MM) CleflyeT IPUMEHSATH B KadyecTBe
2JIEMEHTOB OTPAXIAIONINX W HeCYIINX KOHCTPYKITUIA B BUC:
e IUIOCKUX JIACTOB, YKPEIUICHHBIX peOpaMy WM CITeITUATBHON MTITAMIIOBKOI;
e IDIOCKUX JIUCTOB U JICHT, TIPeBAPUTEIHLHO HAIIPSOKCHHBIX KaK B OJHOM, TakK W B IBYX
HaIpaBICHUX;
e TOMPUPOBAHHBIX JIUCTOB Oe3 YKPEIUTCHUN W CO CTICIIAATFHBIMI YKPEITUICHUSIMU.

IIpu pacdere Ha TPOYHOCTH
CXKaToro B OJHOM HAaIIpaBJie-
HUKU IUIOCKOTO JIKCTA, IIap-
HUPHO-OIMEPTOTO II0 KOHTYPY
(puc.7.7) B pabouyio ILIONMIAb
BKJIIOUAETCS YacTh JIMCTA pas-
MepOM 2¢, OIpele/IsieMbIM IO
¢dopmyie

1-1

b

RR111!

R
b

12 1/2

1 |k

c=L16t,/E/R, (7.35)

e ¢ - TOJIIHUHA.

Ilpu pacyere Ha 1IpoOY-
HOCTb M JIe(pOpMaATUBHOCTH
TOP{KOJII/ICTOBBIX KOHCTPYK- a) s 6)
U, YCWICHHBIX IIPOIOJIb- /
HBIMM peOpaMH, B KOTOPBIX 4
IUTOCKUU JIUCT IIpU JeUCTBUN /
IPOJOJBbHONW W MOIEepeYHOn

HArpy30K HMeEET CXUMAIOIINUE /
HANPSOKEHUS, B pabouyIo ILIO- Pebpo acecmrocmu
aib pedep claeayeT BKIO- .
faib p p Ay Puc.7.8. PacueTHast cxeMa TOHKOJMCTOBBIX KOHCTPYKITHI,

4aTh 4acThb JIMCTa pasMepoM ¢, YCUWIEHHBIX TIPOAOIBHBIMHU pedpaMu

OIlpellesIdeMbIM 110 ¢hopMyJie a - TUTOCKW JTNCT; 6 - TOQPUPOBAHHBIN JTUCT
(7.35) (puc.7.8).

Puc.7.7. PacuerHas cxema cXaToro TOHKOJIMCTOBOTO 2JIeMEHTa
b - TIoTHAS IIUPHHA CeUeHUT; ¢ — padodasd IMMpUHA CeUeHUs

Pebpo scecmrocmu
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a) IIpu pacyeTe Ha TIPOYHOCTD JUCTOB C BOI-

= < < F HUACTEIMI W TpalellMeBUIHBIMA  TodpaMmi,

= E E J = MIApHAPHO-OIIEPTHIX MO KOHTYPY M CXHUMAac-
LS
= - = e MBIX B HAIIpaBICHUX TO(POB, IIPH OTHOIICHII
a/b >3 (puc.7.9) B pabouyro IUIOMIAIE CIEIYET

6 Pebpo sicecmrocmu .
) BKJTIOYATh YacTh JIMCTA pa3MepoM 2¢:

= = J I T =
< 3 = <) _

3 S = 1,04\/ o ( [D.D, +D,,), (7.36)

a a a

rae
Puc.7.9. PacdyeTHad cxema ¢Xaroro 3
TOGPUPOBAHHOTO JIMCTA K Et
dpup D, = EI D

a - 6e3 IoNepeYHBIX pedep KeCcTKOCTH; x X’ YT 4 12(1- Hz) ’
0 - ¢ MoIepeuHbIMU peOpaMU XeCTKOCTH
dr Iy
ny:“Dy"'__: lx: s
K 6 2K

3nech K, d - COOTBETCTBEHHO IIAr W JUIHMHA
10 TIEPUMETPY OJIHOM MOMyBOJHBI (puc.7.10);
L4 - MOMEHT WHEPITUKA OJHOM BOJIHEI.

Korna otHotienue a/b < 3 win rodpupo-
BaHHBIM JHUCT pas3jeisieTcsd IOMepeIYHBIMEI
pebpaMK, UMEIOIIMMU MOMEHT WHepIuu Ig
(CcM. HIDXE) Ha pSAI SYeeK ¢ COOTHOICHUEM
cTopoH a/b < 3 (puc.7.9), 3HaueHUE ¢ HEOO-
XOJIMMO OTIPE/IEIISTh 110 (hopMyIe

Puc.7.10. I'eoMeTpuueckue mapamMmeTphl
I rodpa

a - TPANEIUeBUIHOIO, § — BOIHUCTOTO K b2 a’
’ c=0,74 —| D 2ny + Dy b_2 .(7.37)

—+
WdR| " &?
B dopmyne (7.37) obozHaueHus te ke, 4ro B dopmyse (7.36), 3HaueHus a u b cie-
JIyeT IIPUHUMATh 110 puc.7.9.
IIpy HaATUYMKU TIPOAONBHBIX pedep (puc.7.11) B pabouyio IUIOMAAb JOIKHA BKIIO-
yaTbes TUIOMIAL ITUX pedep W YacTh JIUCTA PA3MEPOM ¢ B KAXKIIYIO CTOPOHY OT pedpa.

IIpu pacyere 10 opmyiae

M
L b b 1-1 O ="y MOMCHT WHEPIHH IIOIe-
[ b b b x
romeme PEUHBIX pebep KECTKOCTH He IOI-
Lo ¢c,,chc, cle, ¢
: ndin s JKEH OBITH MEHBIIE BETUINHEL
|
=== DARNAAANAN, 4
STIVATE — oo lszlxb. (7.38)
R CE i
| |
LAt g | Fcomi TodprpoBalHbLi JCT ¥ TI0-
I_ ™ m I
]T I ” ” 1| < _f] mepeuHble pebpa WMEIOT palIIIHbIC
: I ” : MOJIYJTH YIIPYIOCTH, TO
b — —_ — — =
D, b*
P LA (7.39)
Puc.7.11. Cxema 1UIMTHL U3 TOGPUPOBAHHOTO JIKCTA C 4E .G
IIPOIOIEHEIMY M TIOTIEPEYHBIM pedpaMu s
1 - npomonbHbIe pedpa; 2 - HmolepedHsie pedpa e Eg - MOIynb YIPYrOCTA MarTe-

puana peodpa.
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O6o3navenus B popmynax (7.38) u (7.39) te ke, uro B popmyne (7.36).

B ciryyae, ecm sHaueHust [g MeHbIIe yKa3aHHBIX B dopmynax (7.38) u (7.39) BemmumH, TO
3HAYCHHUE ¢ TIOJICUUTBIBAETCS 110 (hopmyie (7.36). TIpu srom suadenie D, cieyeT IPUHAMATH

K EP El
Y7 d 123 - 2)+T'
u

T'odprpoBaHHBINA JIUCT, HE UMCIOIIUI YCIIMBAIOIIX pedep, IpH ACHCTBUM OIICPEYHON
Harpy3KH JIOJDKCH PACCUUTBHIBATHCS Ha U3THO 110 chopmynam (7.4) u (7.5) kak Gaka.

1t TMCTOB ¢ TpallelTMEBUIHBIM TOhPOM pasMep CXKAaThIX ITOJIOK BKIIOYAEMBIX B pac-
YeTHOE CeUYCHHUE, CIEAYeT oIpeaesTh 1Mo dopmyie (7.35). I[Ipu stom B popmyax (7.4) u
(7.5) W, u [, HEOOXOIMMO BBIMUCIISTE JUIST paboueit TUIoMaM CeIeHUS.

IIporu6 cBOOOMHO OINEPTHIX rOMPUPOBAHHBIX JIMCTOB IIPW KM3rMbOE CIEAYET OIpeie-
JISTH 110 (popMyJIIe

f=ofy, (7.40)

e o - KOd(hGUITUEHT, YIUTHIBAIOIAN YBeIUUEHUE IPOruda BCiIe/cTBUE JedopMaItum
MTOTIEPEYHOTO CeUeHUs TOMPUPOBAHHOTO JHCTA IIOJ HATPY3KOW W TPUHUMAEMBIM: JUIS
BOJHHUCTBIX JIACTOB — pPaBHBIM 1, I TpalleIIMEBUIHBIX — 110 TaO.7.30, mId aImMcTa ¢ Tpa-
MEeIMEeBUIHBIM TOMPOM C IIPUKICEHHBIM KECTKUM YTEeIUTATeIeM (THUIa IIeHOILIacTa)
o= 1; f - Tporud rodprUpPOBaHHOIO JINCTa, PAOOTAIOIIErO KaK Oalka, MPY BBIYUCICHUN
koToporo I, onpezersiercs 1o pabodeil Iomaau ceaeHus.

Taomua 7.30. 3HaveHre KoahdUITMeHTa O, YIUTHIBAIOIIETO YBEIMICHNUE ITPOTruda
BCJIEZICTBHE JIehOpMAITUH TTOTIEPEIHOTO CEUeHUST TOPUPOBAHHOIO JIUCTA TIOJT HATPY3KOTH

OTHOZHeHHe 3HadeHuUd o IPU yIJIe HaKJIoHa OOKOBBIX TpaHel rodpa, rpai.
a 45 60 75 90
2,0 1,10 1,14 1,20 1,30
1,5 1,15 1,20 1,30 1,40
1,0 1,20 1,25 1,35 1,45
0,5 1,25 1,30 1,40 1,50

IlpungTeie 0o00O3HaAaYeHUD: b - pa3Mep HAKIIOHHOH IpaHM; ¢ — pa3Mep CXKaToil TOPpU30H-
TaTpHON TpaHu (puc.7.10).

IIpuMeganue. 3Ha4eHUd o JAJII TTPOMEXYTOUHBIX OTHONICHUH b/a HAaIEXWUT OMPeeTITh JIH-
HEeHHOH MHTEepIOIIIueit.

M3zrubaeMple TOHKOJIHUCTOBBIE KOHCTPYKITMA € TOMPUPOBAHHBIM JIUCTOM YCHJICHHBIM
MIPOIOJIBHBIMU pPeOpaMu, CIICyeT paCCYMTHIBATE HA TIPOYHOCTh W ITPOTUO C YUETOM BKITIO-
YeHUsT B paboTy pebep W YacTH JIMCTA Pa3sMepoM ¢ B KaXJIYIO0 CTOPOHY OT pebpa (puc.7.8),
orpeiesisieMbIM 110 hopmyie (7.36) He3aBUCUMO OT HAIWYHMS TTOIIEPEUHBIX pedep.

IIpu pacuete cXKaTo-M3rMOACMBIX U PACTIHYTO-U3TMOAEMBIX TOMPUPOBAHHBIX JIUCTOB
¢ TpamenueBUIHBIM TohpoM (OOITHMBOK TPEXCIOMHBIX MMaHeIeH ¢ 3aKIa[HBIM yTeILIUTe-
JIeM) Ha IIPOYHOCTH IIPU OOECIICYEHU COBMECTHON pPabOThI OOIMIMBOK W IIPOIOIBHBIX
pebep, KpoMe MOMEHTOB WHEpIMH TOoGPUPOBAHHBIX JTHUCTOB OTHOCUTEIBHO WX HEH-
TPATBHBIX OCEH, CIeMyeT YIUTHIBATH MOMECHT MHEPITUM CEYCHUS, B KOTOPOE BXOJSIT IIPO-
JIOJIBHBIE pedpa W 4acTh OOITMBOK Pa3MEepOM C.

EI,

c=47+303—3,3—, MM (7.41)
a 10°

rIe b/a - OTHOIINCHNME NMAPWHBI ITAHEIW K IMary IomepedHbIx peodep; EI, - XecTKOCTh
rodpa Ha eIUHUITY OTHOCUTEILHO €To HeUTpalbHOM ocu, KH - M.
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MecTHYI0O YCTOMYMBOCTH CXATBIX TOPU3OHTAIBHBIX TI'paHEH M3rMOacMBbIX JIMCTOB C
TparerueBMIHbIM Todpom (puc.7.12) HEOOXOIUMO IIPOBEPSITE C YUYETOM YIIPYroro 3a-
IEeMJICHUS TIPOJOIBHBIX KPOMOK 110 (hopMyJie

2
t
NN N N N N o< k,,,J;E(;) , (7.42)

TIC © - CKUMAKIINEC HAIIPSLKCHUA B 'paHM OT BHCIII-
4 4

4 v HEW Harpysku”; Ky, - Ko3(pOUIIMEHT, TPUHUMAEMBIR
Puc.7.12. Cedetine Tpexcioitoit MO Tabm.7.31; & - KOS(PUIMENT, MPUHAMAEMBIA IO
TaHeTH Tabm1.7.32.

Tadmma 7.31. 3nHavenre KoadduimeHTa k. IIpy IMIPOBEPKEe MECTHON YCTOMIHMBOCTH
TpaIeIrTueBUIHBIX TOPPOB

b
OTHollleHHe 2 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,4

Kosbduiment kpe | 5,22 | 5.15 | 5,10 | 5,05 | 500 | 4,95 | 4.88 | 4.84 | 4,80 | 4.72

IlpungTeie 0o00O3HaAaYeHUD: b - pa3Mep HAKIIOHHOH IpaHM; ¢ — pa3Mep CXKaToil TOPpU30H-
TaTpHON TpaHu (puc.7.10).

Taémuma 7.32. 3nadenue KoadhduirmenTa & Ipu MpoBepKe MECTHOU YCTOMIMBOCTHA
TpareITMe BUIHBIX TOPPOB

OTHO]J_[eHI/Ie% 07 | 08 | 1o | 12|14 ] 16| 18| 20]25] 30

Koad@ument & 1,00 | 0,86 | 0,76 | 0,67 | 0,61 | 0,56 | 0,52 | 0,48 | 0,41 | 0,35

TIpuMmevanune. HampskeHue ¢ ompenenderca B 3aBUCHMOCTH OT HATIPIXKEHHOTO COCTOSHUS TI0
dopmymnam (7.38) +(7.41) ipu € = 1.

MecTHYI0 YyCTOMYMBOCTh HAKIOHHBIX TPaHEH JIMCTOB € TpalelUeBUIHBIM TODpOM B
MecTax OIMPAaHUs Ha MPOTOHBI WM PUTEIN CJIEAYET MPOBEPSTh MO MPWIOKEHHUI 6. K
CHulI 2-03.06-85.

MecTHYI0 YCTOHYHMBOCTH BOJIHUCTBIX JIUCTOB IIpK m3rude (puc.7.10) mpoBepsioT 1o
tdhopmyre

6<022eEL. (7.43)
r

O01Iast YCTOMIMBOCTE TEHTPATHHO-CXATOTO TOMPUPOBAHHOTO JINCTA JODKHA OBIThH
mpoBepeHa 1o dopmyire (7.2).

3a pacyeTHYIO [UIMHY HEOOXOAUMO IMMPUHUMAThL PACCTOSHUE MEXIY 3aKpeILIeHUSIMU,
TIPEITITCTRYIOMUME CMEIICHII0 TOHPUPOBAHHOTO JINCTA U3 €TO TUIOCKOCTH, He3aBUCHMO
OT HaTMIMS TOTIEPETHEIX pedep.

MecTHasI yCTOMIMBOCTD SJICMEHTOB JIUCTA TPAITCIIMEBUIHON (hOPMEI TIPU ITeHTPATh-
HOM CXAaTWW JOJDKHA TIPOBEPATHCS ITo (hopMyie

P 2
o< 3,62’;E(;) , (7.44)

rae b - muprHa OOJBIICH IPaHHU.

MecCTHYIO YCTOMYHMBOCTH BOJTHHUCTOTO TOMPUPOBAHHOTO JHUCTA TIPU IIEHTPATBHOM
CXRATUM CIICTYeT IIPOBEePSTH o (hopMyie
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c<012eEL. (7.45)
r

PacdeT n1eMeHTOB MeMOPAHHBIX KOHCTPYKITAI ClieAyeT IIPOM3BOAUTh HA OCHOBE CO-
BMECTHOM pabOThI MeMOpaHbl M KOHTYpa ¢ YIeTOM UX IehOopMUPOBAHHOTO COCTOSHUS 1
TeOMETPUYECKON HeTMHEHHOCT MeMOpaHEI.

IIpu pacdeTe 2IeMEHTOB MeMOPAHHBIX KOHCTPYKIMN (MeMOpaHbl U KOHTYpa) HeoO-
XOAMMO YIUTHIBATh:
e 0OCEBOC CXKATHC,
e CXXaTWe, BBEI3BIBAEMOC YCWIMSIMU CABUTA ITO JIMHAW KOHTAKTa MEMOPAHBI ¢ 2JIeMEH-
TaM7 KOHTYpa;
e W3TUO B TAHTEHITMAIBHOU 1 BePTUKATHHOM TLUTOCKOCTSX,
e HAYATBHBIN (MMEIONTUIACS MO HAIPYXKCHUS) IIPpOTUO MeMOpaHEI.

IIpu kperuieHUM MeMOpaHBI C IKCIIEHTPUCUTETOM OTHOCHUTEIBHO IICHTPa TSLKECTH
CEUCHU DIEMEHTOB KOHTYpa, KPOME YCIOBUI, MU3JIOXKEHHBIX BBIIIIE, [IPU pacuyeTe KOHTY-
POB clleJIyeT YIUTBIBATD KPyIeHUE.

IIpu pacdere MPOCTPAHCTBEHHBIX OJIOKOB € TIPEBAPUTEIHLHO HAIPSDKEHHON OOIIUB-
KON M HAJIUYUU TOPIIEBBIX DJIEMEHTOB XECTKOCTA OOIIUBKY HEOOXOIMMO BBOJUTH B pa-
00Ty Kapkaca OJ0Ka TOJBKO [PUA YCIOBUU 00ECICUCHUs HAJSKHON Iepe/ladi YCUIU OT
SJIEMEHTOB KapKaca K OOIIKBKe.

BesmmuuHy OpeBapUTeIbHOTO HATSDKEHUST OOIIUBKU, PACIIONOXEHHON B CXaToli 30-
He, OLPeJesIIOT U3 YCIOBUS PABEHCTBA B HE HYIIO CyMMAapHBIX HAPSDKeHUR (Oe3 yue-
Ta MeMOpPaHHBIX) IIPU JICHCTBUK PacueTHON HArPY3KH.

BesmuuHy MpeBapUTEIbHOTO HATSDKEHUS JIACTA B pacueTe OOIIMBOK IIPU KOHTPOJE
rpoiecca HaTSKEHUS [0 CUIJIOBBIM IapaMeTpaM M BO3MOXHOCTU DPETYJIUPOBAHMSI pac-
TATUBAIONINX YCUIIMUA CIEJYeT ONpeleSisITh ¢ ydyeToM KoahduilMeHTa yCiIoBHit paGOTHI
v. = 1. Ilpu KOHTpOIIE IO FeOMETPUIECKUM IIapaMeTpaM HaIlpPsDKeHUST B OOIIUBKE JIODK-
HBIL YIIOBIETBOPSTE YCIOBUSIM:

6,+0p LI<R;

) (7.46)
-0,+0;-0920,

[Jle Gy, O — HANPSDKEHUSI B JIACTE COOTBETCTBEHHO OT TIPE/[BAPUTENBHOIO HATSIKEHUS U
OT BHETITHEe! HATPY3KU.

IIpu pacueTe 2IeMEHTOB MeMOPAHHBIX KOHCTPYKIIUA ¢ OJHOOCHBIM HAMIPSTKECHU-
eM OOIMUBOK HEOOXOAMMO YUUTHIBATH NOTOJTHUTESIBHOE BO3ICUCTBHUE ICITHBIX YCH-
It B OOIIMBKE, BOCTIPUHUMAEMBIX TIPOAOJBHEIMU 3JIeMeHTaMU KapKaca. CoeqnHe-
HUS MeMOpaH W3 aIOMUHUEBBIX CINIABOB, a TaKkKe IMPUKpEINIeHUEe WX K OIIOPHOMY
KOHTYPY CJIeAyeT pacCUYMTHIBATH Ha BO3JACUCTBHE TeMIIepaTypHOTro Iepemaga (¢ yde-
TOM Pa3HOCTH KO3(POUIHUEHTOB TUHEHHOTO pACIIUPEHUS MaTepHaIoB MeMOpaHbl 1
KOHTYpa).

7.6. PACUET COEJJMHEHU KOHCTPYKIIUN N3 ATIOMHHUEBBIX
CILIABOB

7.6.1. CBapHble coeluHeHHsd. PacyeT CBAapHBIX IMBOB CJIEAYeT BBIIIOIHATL IO (OpMY-
JaMm Tabur.7.33.

CpapHble COCIMHCHUS BHAXJICCTKY JIBYMSI JIOOOBBIMU IIIBAMU HMMEIOT PACUYETHOE CO-
MIPOTHBIICHHE, PABHOE PACUYCTHOMY COIIPOTHBICHHIO CBAPHOTO CTHIKOBOTO COCTMHEHUS
MIPYU YCJIIOBUH, YTO JJOOOBBIE ITBBI HAJTOXEHBI IO BCEH TOJIMHE CBAPHUBACMBIX JIEMEHTOB
¥ KOHITBI UX BBIBEJICHBI 3a IIPEJICIIBl COSTMHEHUS.
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CpapHbIe CTBIKOBEIC COSIUHEHNS, paboTamolre Ha M3TM0, pacCIMTHIBAIOTCS 110 dop-
MyJIaM JJIS pacdeTa I[eJIor0 CeUeHUSI ¢ PacUeTHBIMU COMPOTUBICHUSAMM, IIPUHSITEIMUA 1O
Tabm.7.6 m 7.7.

CpapHbBIe CTBIKOBBIC COCAWHCEHUS, paboTaiolre OJHOBPEMECHHO Ha HM3TUO M Cpes,
clleJlyeT IIPOBepITh 10 popMmyIre

Oy G%v 2
2+ Y+ <RY,, (7.47)
2 4
rje G,, - HaIpsDKeHUE B CBAPHOM COCIMHEHUU OT M3rMoa; T, - HAIPsDKEHWE B CBAPHOM
COCIMHECHNI OT cpe3a.

Taomuua 7.33. @opmMyIibl I pacyeTa CBAPHBIX COSTMHECHUH

CBapHBbIe IIBHI HarpsxenHoe cocTossHHe PacueTHas ¢popmyna
CTBIKOBEIE, DacTOTOKEHHEBIe Cxarwe, <
TIepIIeHAUKYIIPHO MeHCTBYIOTIEH pacTKeHHe it we
cue v
VI0BbIe Cpes Bkl < Ryrve

B fhfiw

IIpunsgTeie o6o03HaveHusa: N - pacueTHasd NMPOTOIbHAS CWIIA; [, — pacueTHas IJIMHA IIIBA,
PaBHad ero MOJIHOW JJIMHE 3a BLIYETOM 3f WIM Ky IIPM BBHIBOJE 1IBA 3a IIPEJesIbl COEJMHEHUI
(Ha TOAKITAAKK W T.I.) 3a PacUeTHY JUIMHY IBa MPUHUMAETCS ero ITOJHAs JJIMHA;, ! - Hau-
MEHbIIAd TOIIMHA COEMHIEMbIX SJIEMEHTOB; By — KO3GbGMUUUEHT, IPUHUMAEMbIH paBHbIM: 0,9 -
MPH aBTOMATHYECKOM OXHO- W IBYXIIPOXOAHO# cBapke; 0,7 - IIpH aBTOMATHYECKOH MHOTOIPO-
XOTHOM cBapKe, a TakKXe IIPH PYYHOHW M TOJYaBTOMATHUYECKOW CBapKe C JIIOOBIM YMCIIOM IPOXO-
noB; kf — KaTeT YINIOBOTO IIBA, NPMHUMAEMBEIA PaBHBIM KaTeTy BIIMCAHHOTO PaBHOOEIPEHHOTO
TPEYroabHHKA.

IIpu oMHOBPEeMEHHOM JIEUCTBHUM CPE3BIBAIOININX HAIIPSDKCHWI B JIBYX HAIIPABICHUIX B
OJTHOM M TOM X€ CCUYCHUM YIJIOBOTO IBA pacyeT CliefyeT IMPOU3BOIUTH Ha PABHOJEHCT-
BYIOIIYIO STUX HAIIPSDKCHUH.

VYrinoBble BB, MPUKPEIUISIONIAE JIEMEHT, HAa KOTOPBIN JEHCTBYIOT OJHOBPEMEHHO
0CEBOE YCWINE W M3TUOAIONINH MOMEHT, HEOOXOIUMO PacCUMTHIBATh 110 (opmyite (7.11),
B KOTOpOH: A, = A,y - pacueTHas IUTOIANAb IIBOB; Iy, I, - MOMEHT WHEPITMH pacIer-
HOIA TUTOIIAIN TIBOB COOTBETCTBCHHO OTHOCUTENBHO oceit X-X u Y-Y; R = R,y - pacder-
HOE COIIPOTUBIICHUE YIJIOBOTO IIIBA.

7.6.2. 3akienouHbie U 00JTOBbIe coeduHeHHd. B 3aKICITOYHBIX 1 OOJITOBBIX COCIUHE-
HUSX TIPU JICHCTBUM MPOJIOIBHON CUIIBI N, IPOXOASINEH Yyepes MeHTP TSDKECTH COeTIHHE-
HUs, paclipelleIeHue 3TOW CUIbl MEXIy 3aKJIeKaMU VI OOJMTaMM IIPUHUMAETCST paB-
HOMEPHBIM.

3akJIeTIoYHble MM OOJITOBBIE COEAMHEHUS, BOCIPHUHUMAIOIINE IIPOJOIBHBIC CUIIHI,
CIICIyET PacCUMTHIBATh Ha CPE3 M CMSTHE 3aKJICIIOK W OO0JITOB 110 (hopMmyaaM Tadir.7.34.

3akieniku 1 OOJITHI, pabOTaIoIe OJHOBPEMEHHO Ha CPe3 M PACTSDKEHUE, JTODKHBI
MIPOBEPSTHCS OTJAESIBHO HA CPe3 M Ha PACTSDKEHUE.

B kperuieHUSIX OJIHOTO 2JIEMEHTA K JIPYrOMY 4epe3 MPOKJIAIKW WM WHBIE IIPO-
MEXYTOUHBIC DIIEMEHTBHI, 4 TaKXKe B KPEIUICHUSIX ¢ OJHOCTOPOHHEH HaKIaJKOH duC-
JIO 3aKJICITOK (GONTOB) MOKHO OBITH YBEIMIEHO MPOTUB pacuyeTHoro yncia Ha 10 %.

IIpu IpUKpPEIUICHUH BBICTYMAIONIUX TOJOK YIOJIKOB WM IIBEUIEPOB € ITOMOIIBIO KO-
POTBIIIEH YHUCIO 3aKIeNOK (DOITOR), MPUKPEIUISIONINX OJHY W3 ITOJIOK KOPOTHIIIA, Tpe-
OyeTcs YBEIMIUTh IPOTUR pacueTHOTo ymcira Ha 50 %.
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Tadmuma 7.34. @opmMyibl 11 pacdeTa 3aKJICITOYHBIX 1 OOITOBBIX COCIMHEHUM

CoenyHeHHNe HanpsaxeHnHoe cocTossHUE PacueTHas ¢popmyna
3aKienku L<R (R ) (7.48)
Cpes 2 s\ fs :
(v OOITTR) .
5
4
CMmsTue N <R (R ) 7.49
nd Xt = p\hp (7.:49)
—<
borret Pacraxenne rcdg < Ry (7.50)
4
BAKTeIK OTpBIB TOJIOBKH < (7.51)
3aKITeTTKT nrdh S :
IlpungaTreie o0o03HadeHud: N - pacueTHad IIpoOAOJIbHAA CHIa, ACHCT-
ByIOIIasd Ha COeAWHEHWE; ¥ — YUCIO 3aKIeNOK WKW OOJITOB B COCTWHEHWH; N <
g — YUCIO paboOUYMX CPe30B OJHOM 3aKIeNKu WM OoiTa; d - AuaMeTp OT- i T
BepcTUS JIA 3aKIIeTTKW WM HAPYXHEIN AMaMeTp CTepXHS Oonra; Xf — Hau- d
MeHBIITasd cyMMapHasd TONIWHA 3JeMEeHTOB, CMIUHAEMBIX B OJHOM HaIpaB- ‘
JeHuu; dyp - BHYTpEeHHHUH guamMerp pe3bObl Oonra; A = 0,4d - BBICOTA IIO- /T\

BEpXHOCTH OTPhIBa TOJOBKU (pmc.7.13). Puc.7.13. 3aKtelka

IIpuMmedanue. Pacyer OOJNTOB Ha Cpe3 U CMATHE CIIEyeT MPOM3BOIUTH TIO ¢ IONYKPYTIOi
dopmynam (7.48) u (7.49) ¢ 3aMeHOH Ry 1 Ry, COOTBETCTBEHHO Ha Rps M Rpy. TOJIOBKOM

7.6.3. MoHTaXHble COeTHHEHHsS HAa BBICOKOMPOYHBIX CTAJbHBIX GoaTax. MOHTAXKHBIC
COCTMHEHUST HA BBICOKOTIPOYHBIX CTATHHBIX OOJITAX PACCUYMTHIBAIOTCS B MPEATIOIOXKEHI
Imepenayn JACUCTBYIONMMNX B CTHIKAX W IPUKPEIUICHUSIX YCWIUM dYepe3 TpeHMe, BO3HU-
Kalolliee IO COMPUKACAIONTAMCS TLTOCKOCTAM COCIUHSICMBIX JIEMEHTOBR OT HATSDKCHIS
BBICOKOIIPOYHBIX GONMTOR. IIpi 2TOM pactpeencHIe IPOTOIBHON CUIIBI MEXIY OOITaMu
clelyeT MIPUHUMATE PABHOMEPHBIM.

PacuerHoe ycumue (p;, KOTOPOE MOXET OBITh BOCIIPUHATO KAXJON ITOBEPXHOCTHIO
TPCHUSI COSTUHAEMBIX JIEMEHTOB, CTSHYTBIX OJHUM BBICOKOIIPOYHBIM OOJITOM, OIpeie-
JIgeTes Mo opmyie

Ron¥ o Apnht

_ 7

Oppy =————, (7.52)
Tn

e Rp, — pacyeTHOE COMPOTHBIICHUE PACTSIKEHHUIO BBICOKOIIPOYHOTO 0OMTa, Y, — Kodhbhu-

IIMEHT YCIOBUI pabOThl COETMHEHUS, IPUHUMAEMBbI paBHBIM 0,8; Aj, — ILIONIA/b CEUCHUS

OouTa HeTTO, U - KOX(MMUIIMEHT TPEeHUSI, TIPUHUMAEMBI 110 Tadi.7.35; v, - KoabhduimeH

HAJIEXHOCTH, TIPUHUMACMBIHA 110 HOpMaM ITPOSKTUPOBAHUS CTATBHBIX KOHCTPYKITHIMA.

Tadmuua 7.35. BennunHa KoadduiimeHTa TpeHUs L B 3aBUCUMOCTHA OT
crocoba TOATOTOBKY MOBEPXHOCTH 3JIEMEHTOB

Crioco0 00paboTKH IleckocTpyiiHag Tpasnenune be3 06paboTku
COETMHSIEeMBIX TIOBEPXHOCTEH OUKCTKA TIOBePXHOCTH (TIocIte 00eTKUPUBAHTS )
KoaddutmenT tperns | 0,45 0,4 0,15

KondaecTBO # BBEICOKOIIPOYHEBIX OOITOB B COCAMHECHWHN TIPU JCHCTBUU IIPOIOIBHON
CHUTBI IOJDKHO OIIPEeIEIIThCS 10 hopMyIte
N

>
K1Y Qs
e k; - KOMMIeCTBO TTOBEPXHOCTEH TPEHMs COSTUHAEMBIX SITeMEHTOB.

n (7.53)
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HarspkeHre BBICOKOITPOTHOTO OOITa CIIEAYET IPOU3BOAUTE OCEBBIM yeriiieM P = Ry« Ay,

Pacyer Ha MPOYHOCTH COCTMHSIEMBIX DJIEMEHTOB, OCIAOMCHHBIX OTBEPCTHUSIMI IO/ BBICO-
KOTIPOYHBIe OOJTHI, HEOOXOAMMO BBIIOIHATH C YUYSTOM TOTO, YTO MOJIOBUHA YCWIIUS, TIPUXO-
JIAITETocsT Ha KAXIBI OOJIT, B paccMaTpUBACMOM CEUCHUH YyXe IepelaHa CHIAMU TPEHMUSL.
IIpu sTOM TIPOBEPKY OCIAOICHHBIX CEUCHHI CIIeMyeT MPOU3BOJUTH IO IO CEUCHUS
opyrro A ipu A4, > 0,854 vyt o ycsroBHOU 1ntonamm A, = 1,184, ipu A4, < 0,85A4.

7.6.4. CoenuHenns c¢ ¢pesepoBaHHBIME TopuaMH. B coenumeHusax ¢ ¢pe3epoBaHHBIMUI
TOpIIaMi (B CTBIKAX CKATHIX BIEMEHTOB U T.I1.) CXUMAIOIIYIO CHIY PEKOMCHIYSTCS CUM-
TaTh MMOJTHOCTRIO TIEPEJAIOIIEHCST Yepe3 TOPIIHI.

Bo BHeEIEHTPEHHO CXATBIX W CXKATO-U3IMOACMBIX IEMEHTAX CBAPHBIC IBBI U OOJTHI,
BKJTIOYAS] BBICOKOITPOYHBIC, YKA3AHHBIX COCHAMHEHWN CJIe/lyeT pacCUUTHIBATH HA MaKCH-
MaJTbHOE PACTATHUBAIOIIEE YCHIME OT JCHCTBUSI MOMEHTA W IIPOJIOJIBHON CUIIBI TIPU HaM-
Oostee HEOIATOPUATHOM WX COUETAHWH, & TAKXKE Ha CIBUTAIOIIECEe YCUIHUE OT JCHCTBUS
MTOTICPEYHOMN CUTHI.

7.6.5. TlosicHble coelMHEHHSA B COCTABHBIX Oankax. CBapHBIC IMIBBI, 3aKJICIIKA W BHICO-
KOITPOYHBIC OOJITHI, COCAUHSIONINE CTCHKHA W II0Sica COCTABHBIX JBYTABPOBBIX OATOK,
ClleJTlyeT pacCUMTHIBATh IT0 TabII.7.36.

Ta6muna 7.36. GopMyIibl I pacdera IIOSICHBIX COSIUHEHUI COCTABHEBIX OaI0K

DopMyITEI AT pacdeTa TOICHBIX
Harpyska Bun coennnenns COCIMHEHUH B COCTABHBIX OalTKax
Henonsuxnaga
(pacmipenerientas u VIJIOBBIE TIBBI Bk < RyeYe (7.54)
coCpeoTOYeHHAA) S
Sawernku aT < Quycng (7.55)
Bricokonpoynbie GONITHL aT < Quyoh (7.56)
MecTHasg v T2 +V2
cocpenoToYeHHAS TJIOBBIC BB 72Bfkf < RyrYe (7.57)
3axstenku aNT? +av? < QY Mg (7.58)
Bricokonpoynbie GONITHL aNT? +aV? < Quvh (7.59)

Ilpuugareie ob0o3HaveHud: T'=0S/] - capuraiomiee ModIC yCHUIME HA SAWHUITY JUTUHEI, BBI3BI-
BaeMoe TIoNepeuHol cwioil @ (3mech S - CTaTUYSCKUI MOMEHT OPYTTO ITosica OaTKyu OTHOCHUTEIHLHO Hel-
TPaIbHOM OCH); @ - IIAr TOSCHBIX 3aK/IeIIOK MM BEICOKOIIPOUHHIX 00MIT0B; @, s = R, n7td?/4 — pacdeTHOe
YCUIHME OJHOM 3aKJICIIKM Ha cpe3, olpeaenasieMoe 1o dopmylie (7.55); ny — YUCIO PACUSTHHIX CPE30B
OMHOM 3aKienku; (p; — PACUETHOE YCUIIME OJHOTO BBEICOKOIIPOYHOTO OONTA, OIpenesseMoe Io (hopmMyIe
(7.52); ki ~ KomuecTBO TOBEPXHOCTEN TPEHUSA COEMMHAECMEIX 3JIEMEHTOB; V= y/l,s — maBneHme oT cocpe-
JOTOYEHHOTO TPy3a F (31ech ¥y — Koabdwment, MpuammaeMmeni corriacio CHUIT 2.01.07-85); /- - ycrioBHast
IJIMHA PacIipeie]IcHUsT COCPEOTOUCHHOM Harpy3ku, IpuaumaeMmad mo CHwull 2.01.07-85; o - Koadduam-
€HT, TMIPUHUMACMBIH ITPU Harpys3Ke I10 BEPXHEMY ITOSACY Oaiku, B KOTOPOU CTeHKA IPUCTPOraHa K BepXHEMY
modacy, o= 0,4; IIpU OTCYTCTBUM IIPUCTPOKKU CTCHKW WJTM IIPH Harpy3Ke M0 HIUKHEMY IT0dcy o= 1.

B 6ankax ¢ coeIMHCHUSIMM Ha 3aKJIEIKAaX W BBICOKOIIPOYHBIX OOJTaX ¢ MHOTOJIHUCTO-
BBIMH TIOSICHBIMHU TIAKETAMU IPUKPEIUICHUE KaXIOTO U3 JIMCTOB 3a MECTOM CBOETO TEO-
peTUYECKOTO OOphIBA CJIe/IyeT PACCUMTHIBAT HA TIOJIOBUHY YCHUIIUS, KOTOPOE MOXET OBITh
BOCTIPUHSITO ceUeHHeM JUcTa. [IpUKperUieHne Kax/Ioro JJUcTa Ha yI4acTKe MeXIy JIeHcCT-
BUTEJIIBHBIM MECTOM €r0 OOphIBA U MECTOM OOPBIBA IIPEJBIYINETO JIUCTA CIEAYEeT PacCUi-
THIBATh HA IMOJTHOE YCUIIE, KOTOPOE MOXET OBITh BOCIIPUHSITO CEUCHUEM JIUCTA.

7.6.6. AHKepHbIe 00aTBI. B KOHCTPYKITUSX U3 ATIOMUHUEBBIX CILUIABOB aHKEPHBIE OOJI-
TBI CJISJTyET BBIMOJHSTH M3 CTATH. PacueT CTATBHBIX aHKEPHBIX OOJITOB OCYIECTRISICTCS
10 JICUCTBYIOIIIAM HOPMaM MPOEKTUPOBAHUS CTATBHBIX KOHCTPYKITHIA.
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7.7. TIPOEKTUPOBAHME ATIOMUHUEBBIX KOHCTPYKITA

7.7.1. Oomue pekoMeHmamuu. [Ipy IIPOEKTUPOBAHUM ATIOMWHMNEBBIX KOHCTPYKITHHI

HeoOXOIIMO:

peycCMaTprUBaTh KOHCTPYKTUBHBIC PEIICHWS, CHVDKAIONINE OTPUIIATEIbHBIE CBOUCTBA
aQMIOMAHUEBBIX CIUIABOB - IMOHWKEHHBIN [0 CPABHEHUWIO CO CTAIBI0 MONYJbH YIIPYTOCTHA
¥ B JiBa pa3a OOJIBIIUHN, YeM Y CTalu, KO3DPUIMEHT TEMIIEPaTYpHOTrO PacIIupeHNd,
MaKCUMAaIbHO HWCIIOIb30BaTh TEXHOJIOTMYECKHAE BO3MOXHOCTH ATIOMUHMWEBBIX CILIA-
BOB - JIETKO 00pa3oBBIBAaTh MPOoMUIIb CIOXHOU KOH(MUTYpaIuy IIPU IIPECCOBAHUN W
XOJIOTHOM PO WIMPOBAHUM T ONYYEHUST ONTUMATBHBIX XapaKTePUCTUK CEUCHUST
P MUHUMAIIBHOM Pacxojie MeTalla,

KOMITOHOBATh KOHCTPYKITUIO, OCOOEHHO CBAPHYIO, U3 RIEMEHTOB OJHON MapKW CILIA-
Ba W W3 HAMMEHBINEro 4Yucia Mpoduiieid U JAeTalleif; WCIOIb30BaTh METAUI C HaW-
MEHBIIAMHA OTXOAAMU W TIOTEPSIMU, PAITMOHAITBHO pa3Mellas CTBIKU B KOHCTPYKITUAW;
n30eTaTh PE3KOTr0 M3MEHEHUS MOIEPEYHOTO CEYCHUS, OCOOEHHO B DIIEMEHTAX, pabo-
TAIONIWX Ha PACTSDKECHUE;

IO BO3MOXHOCTH Pa3MENaTh CTBIKKA DJIEMEHTOB BHE 30HBI JIEUCTBUS MaKCUMAIbHBIX
YCHJINA.

Ocu crepkHEN (hepM U APYTUX peleTIaThIX KOHCTPYKIIAN CIEAyeT IIEHTPUPOBAaTh B

y31ax. B cBapHBIX KOHCTPYKIIHASIX CIEAYeT IIPOM3BOAUTH IEHTPUPOBAHWE IO IIEHTpaMm
TSDKECTU CTepIKHEM, B KJICMAHBIX W OONTOBBIX - ITO PUCKaM 3JIeMeHTOB. Ecmi HeBO3-
MOXHO BBITIOJTHUTH 5TO YCIOBHE, HEOOXOAMMO IIPU ITOAOOpE CEUCHUI IEMEHTOR Y-
TBEIBATh BIUSHUE IKCIICHTPUCUTETOB.

He paspelacTesl IPUMEHSITh KOMOMHUPOBAHHEBIC COSIUHEHU, B KOTOPEIX YacTh YCHU-
JIVA BOCIIPUHUMACTCS 3aKiIenkaMit (OOITaMu), a 4acTh — CBAPHBIMU ITBAMU,

Ha OJHOM H3JICIIMU He PeKOMEHIYeTCS IMPUMEHSITE U OMHOTUIIHBIX IpodiIci pas-
HBbIC MAPKH CILIABOB WIIM PA3HBIC COCTOSTHUS UX IIOCTABKH

BO3ACHCTBUSI OT TEMIIEPATYPHBIX M3MEHEHUN M BIMSHUE TeMIepaTypHBIX jaedopMa-
HUHA PEeKOMEHIYCTCS MCKIIOUATh IIPEUMYINECTBCHHO KOHCTPYKTUBHBIMU MEPOIIPUSI-
TUSIMU;

BBIOUPATH CTATUYCCKU OIIPSHCIMMYIO PACUETHYIO CXeMY ¢ 0OecIlcueHreM CBOOOIBI
MIPOIOIBHON AeOpMAITK HECYIIHUX DIIEMEHTOB; B HEISIX CHIDKCHUS AeOpMAaTUBHO-
CTU HECYIMUX KOHCTPYKIIUI, MOXHO IIPUMCHSTHL Hepaspe3Hble CHUCTEMbI, HO IIpH
HaJIekKaIeM TeXHUKO-5KOHOMUYECKOM OOOCHOBAHUKM € YUETOM YCIOXHCHHS MOH-
TaXHBIX CTHIKOB B HEpa3pe3HbIX CXEMAax;

[IpeyCMAaTpUBATh MAKCUMATIBHYIO 3aBOJICKYIO TOTOBHOCTH MJIA BO3MOXKHOCTH YKPYII-
HEHMST OTIIPABOYHBIX 2JIEMCHTOB KOHCTPYKIIMI Ha CTPOMILIOIIANKE IS MOHTaXA
KPYIIHBIMK OJIOKAMH ¢ O0ecleYeHUeM YCTOMIMBOCTH OTIEIBHBIX DIIEMEHTOB U OJIO-
KOB COOPYKEHUS B IIETIOM;

[IpeyCMaTpUBaTh MOHTAXHBIC KPEIUICHHUS DJIEMEHTOB, 0O0ECIICYMBAIOIIE BO3MOX-
HOCTH JIETKOI COOPKM U YHOOHOIO BBITOJHECHUS COCAMHEHMI DJIEMEHTOB HAa MOHTA-
KE, a TAaKKe OBICTPOTY BBIBEPKU KOHCTPYKITHIA;

[IpY TPAHCIIOPTUPOBAHUN KOHCTPYKIIMA M M3JC/IMI U3 AlIOMUHUEBBIX CILIABOB ClIe-
JIyeT MpelyCMaTpUBaTh X COXPAHHOCTE IIYyTeM IIAKCTUPOBAHUS U IIEPEBO3KU B KOH-
TeiHepaXx. MOHTaXHBIC HATPY3KHM HA KOHCTPYKIIMU M OTHEIBHBIC DIIEMEHTHI IIPU J10C-
TATOYHOM OOOCHOBAHHHU MOTYT OBITH IIPUHSITHI II0 IEPBOMY IIPEACIBHOMY COCTOSIHHIO
(TIPOYHOCTA 1 YCTOMUMBOCTH), IIPEBBINIAS OTPAHUICHUS IO BTOPOMY IIPEICTIEHOMY
COCTOSTHUIO (J1ehOpMAITHISIM).

[IpeycMaTpUBaTh CBSI3M, OOCCIICUYMBAIONIME B IIPOIECCe MOHTAXa M DKCILIyaTalluu
YCTOMYUBOCTh U IIPOCTPAHCTBEHHYIO HEU3MEHICMOCTh COOPYKCHUS B IIEJIOM U ¢¢
DIIEMEHTOB;
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e [IPUMEHSTh MOHTAXHBIC COEIWHEHWS, KakK IPaBWIO, Ha OONTax; CBApHbIC WU 3aKIlc-
MOYHEIE COCIMHEHUS MPUMEHSTh B CIy4asx, KOTJa ATU THUIIbl COSNUHEHWN odecIre-
quBaOT (PYHKIIMOHAIBHOE Ha3HAYeHMWE KOHCTPYKITHI (COCYIbI, pe3epBYaphl, JHUCTO-
BBIC PACTSIHYTHIC TTOBEPXHOCTH OOJIBIITHUX Pa3MepOB U T.11.);

e YUUTHIBATH TEXHOJOTUYECKHE BO3MOXHOCTHU TIPEIIIPUATUN -U3TOTOBUATENEH Tpod e
W KOHCTPYKITHANA.

IIporuObI 1 TIepeMeIIeHNsT SJIEMEHTOB KOHCTPYKITHNA He JIOKHBI MIPEBBINIATH IIpe-
JIenbHbIX, ycTaHoBIeHHBIX CHull 2.01.07-85*, oTHOCHUTEIBHBIE POrMOBL SJICMECHTOB HE
JIOJDKHBI IIPEBHINIATh 3HAYCHW, pHUBEICHHBIX B Tadm.7.37. 1lpu npuMeHEHUH ITOJBEC-
HOTO TPaHCIOPTa MPOTHOBI KOHCTPYKIIUM CIEIyeT OIMIPEENITh B KaXIOM KOHKPETHOM
ciydyae M3 YCIOBUSI HOPMAIBHOM SKCIUIyaTallMy TOIBEeMHO-TPAHCIIOPTHOTO MEXaHW3Ma.
IIpenenpHble 3HAYECHUS IIPOTMOOB JOIYCKASTCS OIPENEISTh IPH COOTBETCTBYIOIEM
O0OCHOBAHWUU U3 YCJIOBUS COXPAHEHUS TUIOTHOCTH CTBIKOB.

Tadmuua 7.37. OTHOCUTEIBHBIE TIPOTUOBI 2JIEMEHTOB KOHCTPYKITHI
W3 ATIOMUHWEBBIX CIUIABOB

NoNe . OTHOCHUTEBEHEIE TIPOTUOBI
OreMeHTHhl KOHCTPYKIUH
/T 37IEMEHTOB (K TIPOJIETY)
1. banku MOKpHITUH M YepAauHbIX ITePEeKPhITHM:
TJIaBHBIe DAk 1/250 (1/200)
TIPOTOHBI 1/200 (1/150)
obpeneTKn 1/150 (1/125)
2. TlokpwITHA, B TOM YKCIle OONBINETPOIeTHRIE Oe3 1/300 (1/250)
TO/IBECHOTO TPaHCIIOPTa
3. DieMeHTH paxBepKa:
CTOHKHW, PUTEITH 1/300 (1/200)
TIPOTOHBI OCTeKITeHNS (B BEPTUKATBHOW W TOPU- (1/200)
30HTAJIBHON IUIOCKOCTSIX)
4. CTeHOBBIE ITAHEIIN:
C OCTeKJIeHUEM 1/200
0e3 ocTeKIIeHus 1/125 (1/100)
5. KposenbHble maHen, MOIBECHBIE TTOTOITKI 1/150 (1/125)
BepruxanbHble ¥ TOPU3OHTAIBHEIE JTEMEHTHI OTPaX-
JIAIONIUX KOHCTPYKIMH (MMITOCTHI) TIPU OCTeKIISHUU:
OAUHAPHOM 1/200
CTEeKIJTOTIAKEeTAM I 1/300

IlpuMmevanuga: 1. BenuunHbl MmporudoB, IPUBEICHHBIE B CKOOKax, AOIYCKAIOTCHA JIMIIL TPH
HaTMYUW OOOCHOBAaHWA (OMBITHOE CTPOUTEBCTBO, HAITWYKWE CTPOUTETFHOTO ToaheMa M Jp.);
2. IlpenmenbHble 3HAYEHUS TIPOTHOOB JOIYCKAaeTCs OMPEAeNIaTh MPU COOTBETCTBYIOIEM OOOCHOBA-
HUW W3 YCIOBUS COXpaHEHWS TUTOTHOCTH CTHIKOB; 3. Ilpu TmpuMeHeHWH MOABECHOTO TPaHCIIOPTA
TIPOTHOBI KOHCTPYKITUIT CIeyeT OTpeaeNiaTh B KaXI0M KOHKPETHOM ciydae M3 YCIOBUS HOPMAalb-
HOl SKCTUTyaTallui TOABeMHO-TPAHCTIOPTHOTO MEXaHU3Ma.

TemItepaTypHble KIMMAaTHIeCKUE BO3JCHCTBUS Ha ATIOMAHWECBBIC KOHCTPYKITAI OfI-
HOSTAXHBIX 3MaHUN W COOPYXKCHHWU TOJDKHEI YIUTHIBATHCS COONIOACHUEM IIpeAeThHbBIX
pasMepoB TeMITepaTypHBIX OTCEKOB 3aHUN W COOPYXKEeHW, yKa3aHHBIX B Tabm.7.38, a
TaKkKe MMPUMEHEeHNEM KOHCTPYKTUBHBIX Mep TIPU IIPOCKTUPOBAHUN OTPaKIAIONINX KOH-
CTPYKIIWH, MX CTHIKOB 1 HAIIETbHIKOB.

Orpaxaioniie KOHCTPYKIIUA 3JaHUi (CTeHBI W ITOKPBITUS, OTAeIbHBIC MaHeId, B
TOM YHCIIE CBETOIIPO3paYHble 2IeMEHTBI, HACTIIBI M WX CTHIKM), a TAKXKe JeTald Kpell-
JICHWST OTpaXACeHWI K KapKacy 3MaHus ClIeAyeT IIPOeKTUPOBATh C YICTOM W3MCEHEHUS
TEeMITepaTyphl B TeUeHUE Tofa, 00eCIeurBas IIpu STOM CBOOOMY TeMITepaTypHBIX medop-
MaIuit Py COXpaHeHUN TeILTON3OISITMOHHBIX XapaKTepUCTUK KOHCTPYKITAiL, TIpu sToM
B JIeTHee BpeMsI JOJDKHO OBITH YITCHO BO3ICHCTBIEC COMHEUHOM paadaIlim.
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Ta6muma 7.38. [IpegenbHbie pa3Mephl TEMITEPATYPHBIX OTCEKOB, M,
3/IaHUN M COOPYKECHUIA

Hawubornpiiee paccrosHue, M

XapakTepHucTHKa
OT TeMIIepaTypHOTO
- . Me: TeMIIepaTypHBIMH IITBAMK
3MaHWI U COOPYKEHUIT ITBa MJTM TOPIA 371a- KLY bartyp

Hui 10 Omkaimreit O JUTHHE OJI0KA 110 IIUPHHE

BePTUKAILHOI CBA3M (BIOIb 3IAHS) 6I10KA
OTaluiuBaeMble 3TaHUS 72 144 120
HeorammBaeMble 3maHus 48 6 0
¥ TOpSUre IeXU 9 9
OTKPBITBIE 3CTaKaIbI 36 72 -

IlpuMmeuvanue. Haubonpiline paccTOSHMSA yKa3aHbI AJI9 3MAHUH M COOPYXEHHH, B KOTOPBIX
KOHCTPYKIIUU TIOKPBITUH WM (M) CTeH BHIMONHEHBI M3 aTIOMWUHUSA, a KOJOHHBI - W3 CTaIW WIN
AMOMWHAS .

Koppo3noHHyoo CTOMKOCTh ATIOMUHUEBBIX KOHCTPYKITUNA MPOU3BOACTBEHHBIX U CEIb-
CKOXO3STMCTBCHHBIX 3/IAHUNM W COOPYXCHUI, IMOABEPTAIOIINXCS BO3JICHCTBUIO arpeccuB-
HBIX CpeJl, clieflyeT oOecTieurBaTh ITyTeM BBIOOpA MapKU W COCTOSIHUS ATIOMHHUCBOTO
cIuTaBa, HA3HAYCHUS PaIlMOHATBHBIX KOHCTPYKTUBHBIX (hOPM M MUHUMAIBHBIX TOJIIAH B
cootBeTcTBrU co CHull 2.03.11-85.

7.7.2. KoHCTPYKTHBHBIE TPeGOBaHUS K coequHeHusIM. By coenmmbenust (cBapHoe, 60i1-
TOBOE, 3aKJICTIOYHOE ¥ JIp.) BRIOMPAIOT B 3aBUCHMOCTH OT XapakTepa ero paboThl ¢ yIeTOM
CTETICHU OCJIA0ICHUS AJTOMUHHUEBOTO JIEMEHTA, OIIPE/IE/ISIEMOTO BUOM COC/TAHEHIS.

CpapHble COCIMHEHUS DJIEMEHTOB HECYIUX KOHCTPYKIIUHM JTOJKHBI BBITOJTHITHCS,
Kak TMpaBWIO, B 3aBOJICKUX YCIOBUSIX. lIpM IIPOCKTUPOBAHWM CBAPHBIX KOHCTPYKITHEH
HEOOXOUMO ITIpe/lycMaTpUBaTh IIPUMEHEHUE KOHIYKTOPOB.

IIpu TpoeKTUPOBAHWY KOHCTPYKITHI CO CBAPHBIMU COCIMHEHUSIMU HAJJICKUT:

e IIpeIycMaTpHBaTh IIPUMEHEHUE BBICOKOIIPOU3BOIUTEIBHBIX MEXaHU3UPOBAHHBIX CIIO-
CcODOB CBapKu;

e IIPEIyCMATPUBATH BO3MOXHOCTb CBAPKU O€3 KAHTOBKU KOHCTPYKITAM TIPHU U3TOTOBIIE-
HUU,

e 00ecIeYrMBaTh CBOOOHBIN TOCTYIT K MECTAM HAJIOXCHUS IIIBOB C YICTOM BBIOPAHHOTO
crocoba M TeXHOJIOTHUH CBAPKU;

e Ha3HAYATh pa3Mepbl U B3aWUMHOE PACIIONIOXEHUE IMBOB M BBIOMpPATh CIIOCOO CBAPKH,
UCXOJT M3 TPeOOBAHUS OOECIICUCHUS] HAMMEHBIIINX COOCTBEHHBIX HAIIPSLKEHUN U Jie-
dopmaruit mpu cBapke;

e M30eTaTh COCPEOTOUCHMS OOIBITOTO YKCIIA IITBOB B OTHOM MECTe;

e IIPUHMUMATH YKUCIO W PA3MEPBI CBAPHBIX IMIBOB MUHUMAIBHO HEOOXOIMMBIMH.

Pazneniky KpOMOK TIOJI CBApKy CJEJyeT Ha3HAYATH C YUYETOM CIIOc0oDa U TEXHOJIOTUH
CBapKW, TIOJIOKCHUS IIBa B IIPOCTPAHCTBE M TOJIIHAHBI CBAPUBAEMBIX BJIEMEHTOB IIO
T'OCT 14806-80 1 3aBoackmM HOpMalIaM. IIpy IMpoeKTUPOBAHUK CBAPHBIX COCTMHCHWIA
W y3J0B B HECYIMX KOHCTPYKITUSX HEOOXOJMMO IIpeyCMaTpUBaTh CHIDKCHWUE KOHIICH-
Tpali HAIIPSDKEHWH, TPUMEHSIS IS 9TOW IIeJIM COOTBETCTBYIOIME KOHCTPYKTHBHBIC
pellleHrs], a TAKXe TeXHOJOTUIECKUE MEepOIpUSTHAS. Ha/UIeXUT MPpUMEHSTh ITPeUMYIIe-
CTBEHHO CBapHBIC COCJAMHEHHS BCTBHIK C OOS3aTEIBHON ITOJBAPKON KOPHS IITBA MWW HC-
MOJIb30BaHUEM (hOPMUPYIOIITHX TTOIKIATOK.

KOHIIBI TITBOB BCTHIK JIOJDKHBI BEIBOJIATECS 3a MPEEIbl CThIKA, HAIIPUMED, C ITOMOIIIBIO
BBIBOJIHBIX TDIAHOK. [Ipu cBapke BCTHIK JIBYX JIMCTOB PA3HON TOJIMUHBI CICITYET OCYITIECTB-
JISITE TIePeXOll OT TOJICTOTO ICTa K TOHKOMY ycTpoiicTBoM ckoca 1mo I'OCT 14806-80. Ymc-
JIO CTBIKOB B PACYETHBIX 2JIEMEHTAX TOJIKHO OBITh MUHUMAIBHBIM. CBapHbIC COCITMHEHUS
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JTOJDKHBI pacIIoiaraThesl B MeHee HaIIPSDKCHHBIX MecTaX 2IeMEHTOB KOHCTPYKITHMU. B y3max
HEeCYIMUX KOHCTPYKIIUYA M3 IIPeCCOBAHHBIX ITpodiuicii MODKHEL IIpeaycMaTpHUBaThCSI CBap-
HBbIe COSAMHEHUS BCTHIK WX BTaBp. [Ipr cBapke 3aMKHYTBHIX IIPOdMICt BCTHIK PEKOMEHTY -
©TCsI MCITOIH30BaTh ITOAKIAIKH. PasMepsl 1 hopMa CBapHBIX YIIOBBIX IIBOB TOJDKHEI YIOB-
JIETBOPATD CHEAYIOIIMM TPeOOBAHMAM: KATeT MIBOB Ky (IIPM CBAPKE BIEMEHTOB TOMLIMHOK
4 MM U OoJiee) HAUICKUT IpUHUMATh He MeHee 4 MM. [Ipu cBapke IIBOB HAXJIECTOYHBIX
COCIUHEHUI KaTeT MO BepPTUKAILHOMY pa3Mepy He JODKCH BBICTYIIATh HaJ ITOBEPXHOCTHIO
BepxHel metam Ooee, deM Ha 1 mM. Ecim B coenmieHny Gojiee TOHKHIA SJIEMEHT MMECT
OyIb0y, TO IIpe/lelbHas BEIMYMHA KaTeTa IBa Ky MOXET ObITh yBenmdeHa o 1,5¢ (rae 7 -
HAMMEHBITIAST TOJIIMHA COSIMHICMBIX 2JIEMEeHTOB). PacueTHast jmmHa (BJIaHTOBOTO U J1000-
BOTO TIIBOB JOJDKHA OBITh He MeHee 40 MM 1 He MeHee 4 k4 pacierHast JUTHHa (hIanroBoro
IIBa JIOJDKHA OBITh He Oosee 50 Ky 3a MCKITIOUCHUEM COCAMHEHUH, TIe BOCTIPUHUMAECMOE
(IaHTOBBIM IITBOM YCIIME BO3HUKACT HA BCEM MNPOTSCKCHUM IBa, B MOCICAHEM CIyJae
JUIMHa (PIIAHTOBOrO IIBA HE OTrpaHMIMBaeTCsa. B CcoeMHEHMSIX BHAXICCTKY C YIJIOBBIMU
IIBaMK BeIWYMHA HAXICCTKHM MOJDKHA OBITh He MeHee IIITA TOMIWH Hanrbolee TOHKOTO
siemMeHTa. B Tabi1.7.39 mpuBeIeHBI PEKOMEHIAIMN 110 KOHCTPYUPOBAHUIO CBAPHBIX COEAM-
Henmit. Ecmu cBapHOIf IIOB MHOIepeK HAIIPABICHUS YCWIASI SABIISICTCS HEM30EXKHBIM, TO
ocabiieHmne, oOyCIORICHHOS MOICPEUHBIM IITBOM, MOXET OBITH MCIIPABICHO ITyTeM J100aB-
JICHUST YCWINTEIIBHOTO 2JIeMEHTA.

Taomma 7.39. PekxoMeHgaIiii 1o KOHCTPYUPOBAHUIO CBAPHBIX COSTUHEHMIA

Buz cBapHOTO cOeqUHEHHUS PexoMenmarmn
CrhIKOBOE COCTHHEHHE JoiokHa GBITH 00A3aTEIBHOM pasmenka KpOMOK,
— BRIpYOKa U IloABapka ImBa. IIpm coemmHeHUM
S JIMCTOB Pa3HOI TOJIIMUHBL O0Jee TOJICTBIH HOMI-
\ XeH OBITh cKollleH, B cooTBercTBUU ¢ T'OCT

14806-80. a1 ©olee YCIEIIHOTO COIIPOTHUBIIE-

HHUA YCTAJTOCTHBIM HAITpAKECHUAM, BBICTYIL
CBApHOTIO IIIBa Hal IUIOCKOCTBIO COCIMHACMOTO
3JIeMeHTa HEeOOXOIMMO YCTPAHUTE. ITo Bo3MOXK-
HOCTH HE€ PEKOMCHAYETCA IIPUMCHATL IIepece-
Kawnuxcd 1HIBOB

CoenuHeHne BHAXTECTKY Bo mu30exaHue U3rMOAKIIMX HAIpPsSKeHUH B

CBApHOM IIIBEe HeOoOXOAMMa ITOCTAHOBKA IMBOB C

3 IByX cropoH. Kak mpaBwmio, pasgenka KpOMOK
< <= © He Tpedyercs
| t
3t min
TaBpoBoe coenuHemue HeobxonumMa TiatenbHas IMOATOHKA TOpPIIA Bep-

THUKAJILHOTO 2JIeMeHTa K IUIACTHHE.

CpapKa J0JCKHA OCYIIECTBIATHCSI B KOHAYKTOPE.
|\ Kak mpaBmiio, pasmenka KpoMOK He TpeOyeTcs.
1=> Eciu Bo3MOXeH H3rM0 CTEHKH, HEOOXOIUMO

¢ TIPeTyCMOTPETh CBApPHOM ITOB ¢ ABYX CTOPOH

TIpu omupaHWM JKCTa Ha peOpo KEeCTKOCTH, B
ciIydae eciu JIUCT TIOBepraercs M3rHOy, peKo-
MEHIyeTcsl TIepeMeCTUTh CBAPHOM IIOB B CTOPO-
HY OT JeHCTBHS MaKCHUMAaJIbHOTO M3THOAI0IIeTo
MOMeHTa
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ITlpodoascenue maba.7.39

Bug CBApHOTO COCIMHCHHUA

PexoMmenmaimn

A9 BOCTIpUATHS MOMEHTa TaBPOBOE COEIHHE-
HHUe JOIDKHO OBITh YCUJIEHO YITIOBRIMU pedpaMu
XKECTKOCTH. PeOpo JOIDKHO OBITh INPUKPEILUICHO
TakK, YTOOBI YIJIOBOW IIIOB OBLI HEIPEepPBIBEH BO
u3bexaHne oOpazoBaHUA KpaTepoB

OTGOpTOBaHHBIE 2JIEMEHTHI B pe3epByapax HoJI-
KHBI OBITH PACIIONIOKEHBI IO TIPSIMBIM YITIOM K
MPUBAPUBAEMOMY 3JIEMEHTY C 1IeJTbI0 CHIKEHUS
M3THOAIONMX HATIPSKEeHWI B CBAPHOM IIIBE.

He nomyckaercs mpuBapka 3aKpyIrieHHOTO KOH-
11a 3JIeMeHTa

TIpocroli yrmoBo# OB (g) TPYAHO BEIIOTHATH
M, KpOMe TOTO, OH TUIOXO paboTaeT B KOHCTPYK-
IIU1, OCOOCHHO B cilydyae u3ruda. PexomeHmyer-
¢ TIPUMEHUTH JTBOWHEIE YIJIIOBHIE TIBH (6, 8, &),
TIpeycMaTpuBaIolie COeAUHEeHWe BCTHIK WIIH
BHAXJIECTKY (0)

N

V)

YeummTenbpHasd CTRIKOBAasd HaKiagKa JTydlile BCero
MOXeT OBITh BBRITIOTHEHA U3 3JIeMeHTa pPoMOO-
BUIHOW (DOpMBI cO IMBaMHU, TPOXOAAIIHMHU 3a
KOHTIeBBIE TOYKH JIUCTA.

OTO cHWXaeT MaKCHMAaJbHBIE cpe3alolue Ha-
TIpSKEeHNsS B YIJIOBBIX NIBaX IO CPaBHEHUIO C
IPAMOYTOJIBHON HaKIaJIKOH

BrIpessl TOKHBI OBITh 3aKPYTJIeHHBIMH BO H3-
OexaHue KOHI[EHTPaTOPOB HAIPSKEHWH B YI-
max. Ecimm B MecTe BbIpe3a IpelycMaTpUBaeTCs
yCUJIeHWe, TO HeoOXOAMMO TIPEeIyCMOTPETh,
YTOOBI CBAPHON ITOB ABIAJICA MTOCTATOYHBIM JIJIS
BOCTIpHITHUS BCel Harpy3KW, KOTOpas IepeiaeT-
cd Ha YCWJIMTETbHBIN 2JeMeHT.

A9 HeOONBITUX BBIPE3OB CIEAyeT IPearovyecThb
ciydaii «b» ciydaro «A», 4ro obyerdaer IOMI-
TOHKY YCWUJIUTEIITPHOTO 3JeMeHTa M yIydllaer
TIPOTUBOIEHCTBIE YCTATIOCTHBIM HAIIPSKEHUIM

B kpoHIITelHaX, MPUKPEIUIEHHBIX K IIOJIKaM,
YacTH IOJIOK OTHAJIEHHBIE OT CTEHKH, BOCIIPH-
HUMAalOT MeHBIMe YCWINS, YeM 4acTh, MPUMBI-
Kalomas K creHKe. OTO NMPUBOAUT K BHICOKMM
3HAYEHUAM HAIpPSOKeHUWH B IIEHTPATTbHOM YacTH
TIOJTKH.

YToOBI pacIpelesuTh HalpsIKeHus 1o IIBY
0oJiee  pPaBHOMEPHO, HeOOXOIMMa ITOCTAHOBKA
pebep KeCTKOCTH, IepefalonuX HarpysKy Ha
CTeHKY OCHOBHOT'O 3JIeMeHTa
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ITlpodoascenue maba.7.39

Bun cBapHOTO COeNMHEHHUT PexoMmenmaimu

TIpu mepeceyeHWH IJIABHBIX OAJIOK C 2JleMeHTa-
MM TIepeCOpOK U Teperopoiiok, BO H3OexaHue
BO3HUKHOBEHMS B MeCTe UX IlepecevyeHMs BBI-
COKMX MECTHBIX HAIpPsKEeHH HeoOXomuMa I10-
CTaHOBKA TIOTIEPEUHBIX pedep

PebOpa XxecTkocTu, IpegoTBpaliapime aedop-
MaIio W3 TUTOCKOCTH CTEHKHW OaIKW, JIOJLKHBI
WMeTh KOHCTPYKIIMIO KpeTuleHWd K TOTKaM, ¢
1eTbl0 Tlepejayll YCWJIWH OT CTeHKW K TIOJIKaMm
Oaku

PaspyliieHrs1 OT yCcTaTOCTHBIX HAMPSLKEHW B CBAPHBIX KOHCTPYKIIUSX MOYTH HEW3-
MEHHO CB43BbIBAIOTCI C BBICOKUMHU MECTHBIM HAIIPSCKEHWSIMHW B CBAPHBIX IIBaX, WIH B
HEIOCPEICTBEHHOU ONMmM30cT OoT HUX. HerpoBap, KpaTepsl, TPEIIUHBL, TOIPE3hl, OOIb-
1rast MOPUCTOCTh U JIpyTHe e(PeKTHl CBAPHBIX IMIBOB CHWXXAIOT COIIPOTURIIEHUE YCTAOCT-
HBIM pa3pylreHusiM. [IpocTele cBapHBIE BBl BCTHIK 0€3 YCUICHUS JIYYIlle APYTUX ITPO-
TUBOCTOST YCTAaJTOCTHBIM HaIpsokeHUsIM. HerpephIBHBIC TIBEI JIYYIIE IPEPBIBUCTHIX.

CBapHbIe COEIUHEHUSI TOHKOIWUCTOBBIX KOHCTPYKIIAU HAJUIEXUT MIPOEKTAPOBATH
C YUYETOM TEXHOJOTHMYECKUX OCOOCHHOCTEU, MPUMEHIEMBIX CITOCOOOB cBapkKu. llpu-
BapKy TOHKUX JIMCTOB OOIMMBOK K 00J€e TOJCTBHIM 2IIEMEHTAM KapKaca JOITyCKaeTCs
BBIIIOJHATh AprOHOAYTOBOW TOYEUYHON WIM KOHTAKTHOW TOYEYHOM CBapKoOM; IIpHU
KOHTAKTHOW TOYEYHOU CBapKe OTHOIIEHWE TONIIUH CBApUBAEMBIX DIIEMEHTOB HE
IOJKHO TpeBbIaTh 1:3. B 3aBOACKMX YCIIOBUAX 1 YKPYITHEHUS TOHKOJIHUCTOBBIX
JJIEMEHTOB CIIEYET, KaK IPaBUIO, MPUMEHATH KOHTAKTHYIO POIUKOBYIO CBapKy,
o0eceYrnBaIOINIyI0 ITONIYYeHUE ITPOYHBIX BOJOHEIIPOHUIIAEMBIX COeIWHEHUM. Pa3z-
MEPBI COCTMHEHWI IPU KOHTAKTHON POJMKOBON CBapKe IPUBEAEHEI B Tadnuiie 7.40.

Ta6mmma 7.40

KonTtakTHas ToueuHas cBapKa PonmkoBasg ¢cBapka
TomuHa MHUHUMAJIbHEIE pa3sMephl, MM MHUHUMAaIbHBIE Pa3Mephl, MM
HaI/160J'[? © guaMeTp| IIMPHHA HAXJTECTKU™ IIupUHa | IIUPHYHA HAXJIECTKN*| paccTo-
;gfr{alj;); anpa, TIpH IIIBe mar JATOM IIpHY IIIBE SHUE OT
| omo- | o | romkan | e | omo- | x| T
ok
pATHOM HOpSIKe) PSITHOM | pITHOM THeTa
0,5 3-4 10 18 10 3-4 10 12 5
0,8 3,5-4,5 12 25 13 3,5-4,5 10 14 5
1 4-5 14 28 15 4-5 12 16 6
1,2 5-6 16 30 15 5-6 14 20 7
1,5 6-7 18 35 20 6-7 16 24 8
2 7-8 20 42 25 7-8 20 28 10
3 9-10 26 56 35 8§-9 24 34 12

IIpumevanusa. * IIpu cBapke Tpex JIMCTOB ATIOMUHUSA ee CIIefyeT yBeTnunBaTh Ha 15-20%.
** BeImosHaeTcs ¢ mepekpbirueM Ha 30 - 50 %.
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HomryckaeTcsT YKpYIIHEHNE TOHKOJIUCTOBBIX 2JICMECHTOB B 3aBOJCKHX YCIOBUSIX BBI-
MOJTHATh KOHTAKTHOW TOUYEYHON CBapKO# (pasMepbl COCJIMHEHUWN IIPUBEJCHBI B
Taby.7.18, aproHOAyroBoOil TOYCYHON U apTOHOAYIOBOM - HEIIPEPBIBHEIM IIBOM. [Ipn
CBapKe CTBHIKOB KPOBEJILHBIX IMOKPBITAH B MOHTAXHBIX YCIOBUSX CIenyeT, Kak IIpa-
BIUTO, IIPUMEHSITH apTOHOAYTOBYIO CBApKy BOJIb(MPAMOBEIM WIM IUIABIIIUMCS DJICK-
TPOAOM ¢ HUMIOYIBCHBIM IHUTaHWeM Ayru. OCHOBHBIMM BHIAMH COCIWHCHWUA IIpH
3TOM BIISIOTCS HaxJecToOuHoe WM OopToBoe. B Tabn.7.41 u 7.42 npuBedeHBI JaHHBIC
O CBapUBAacMOCTH M OCHOBHBIX CBOMCTBAX CBApHEIX IIIBOB ATIOMHUHHMEBBIX CILIABOB,
IPUMCHSIEMBIX B CTPOUTCIBHBIX KOHCTPYKITUIX.

IIpr mprMeHEeHNHM aprOHOMYTOBOM TOYCYHOM CBAPKM B MOHTAXHBEIX YCIOBUSIX TS
COCIMHECHNS TOHKOIUCTOBEIX 2JICMEHTOB OCHOBHBIM BHIOM COCHUHCHUS SBJISCTCSI Ha-
XJIeCTOYHOE; BeIMYMHA HAXICCTKH JTODKHA OBITh He MeHee 30 MM. ApProHOAYTOBOI TO-
YEYHOW CBAapKOM JIOIYCKAaeTCs CBAPUBATH TAKET W3 TPEX SJIEMEHTOB (TOJIIHHA JBYX
BEPXHUX JIUCTOB B TIAKETE HE JOJDKHA IIPEBBINIATE 3 MM).

3axaenounsie u Goamossie coedunenus. B pabounmx sireMeHTaX KOHCTPYKIIMH YMCIO
PACITOIOXCHHBIX II0 OFHY CTOPOHY CThIKA 3aKIENOK, JOJDKHO OBITh He MEHee JIBYX.

IIpn 3aBoACKOlM XOJIOMHOM KiIeIKe TONIIMHA CKICIBIBACMOTO IIaKeTa Ha CKobOe He
JTOJDKHA TIPeBEBINIATh YeThIpEX MTHMAMETPOB 3aKiIeloK. Pa3OHBKY 3aKkienoK W OOJITOB, B
TOM YKCJIC BBICOKOIIPOYHBIX, HAICKUT IIPOM3BOJUTH corlacHo Ta0:n.7.43. CoeluHU-
TeJIbHEBIC 3aKIeIIKWM M OONTEHI, paciiojaraeMble BHE V3JIOB M CTHIKOB, CIEIyeT pa3Me-
IaTh Ha MaKCHMAaIbHBIX paccToTHUSX. lIpm KOHCTpyMpOBaHWK COCIMHEHUN C MC-
OJIB30BAaHUEM CTAIBHBIX OOJITOB HEOOXOMMMO IIpelyCMaTpUBATh MEPOIIPHUSTUSI II0
3aIlTe WX OT KOHTAKTHOM Koppo3un. dmamMeTp 3aKIenKy JODKeH OBITh He Oollee IIITH
TOJIIIMH HamboJIce TOHKOTO 2JIeMeHTa. 3a pacueTHBIN AUaMeTp 3aKICIIKA CIIeIyeT IIpH-
HUMAaTh guaMmeTp oTBepcTuda. dDopma 3aKICIKA W €¢ pa3Mephbl IS XOJIOTHON KISIKK
YCTaHaBIMBAIOTCS TEXHUICCKUMM YCIOBUSAMU HA M3TOTOBICHUE CTPOUTEIHHBIX KOHCT-
DPYKIU U3 aITIOMUAHS.

IIpu coemMHeHUN BHAXJIECTKY TPOGMIMPOBAHHBIX JIMCTOB KPOBIH (BJIOJIb rodpa) sire-
MEHTBI KpeTuteHus (OOJIThI, 3aKJIEIIKI) CJIEMYeT paciojarath B KaXIoM IpedHe rodpa.

CToIK MeMOpaHHON WIN MOpeIBapUTeIbHO HAIPSDKCHHOM OOIMMBKY TOIIMMHOMU IO
2 MM CJIeAYyeT BEBIIONHATh BHAXIICCTKY, IPH TOM CTBIK AODKeH OBITH COCIMHEH He Me-
Hee YeM IBYMS PAJaMI CBapHBIX TOUCK WUIH 3aKIICIIOK.

B xomcTpykimax m3 mpodWIMPOBAHHBIX JIMCTOB pedpa XXKeCTKOCTH WX JradparMEbl
clleJlyeT COCMMHAThL B KaXXJOM TOUKe KacaHWs ¢ To)poM U IECMECHTOM, YCWIMBAIOIINM
KOHCTPYKITHIO.

Koncerpykimisa coeqHeHMSI TOHKUX aTIOMUHUEBEIX JICHT ¢ KOHTYPOM JIOJDKHA NMETH
peTyIupyeMoe MIpeABapUTe/IbHOe HATSDKeHMe 1 He JOMYCKATh KOHTAKTA MEXITY alioMH-
HUeM, CTaIbI0 WIA OSTOHOM.

7.7.3. KOHCTPYKTHBHBIE U JKCIIyATAI[MOHHbIE TPeOOBAHUSA K OTPAaXKIAKIIMM KOHCTPYK-
IHUSAM M3 aTIOMUHHEBBIX CILIABOB

Buowe oepascoawmux koncmpykyui. Orpaxmaiomne aTlOMUHUCBEIE KOHCTPYKIIIIA
Haxo/sIT IpHMeHEeHNE MPeUMYINECTBCHHO IIPpH pellleHnr (acagoB, KpoBeldb U WHTEpPhe-
POB 37aHMWII pasIMIHOro HasHaueHUA. Ilo KOHCTpYKTUBHOI opMe orpakmaiolnre KOH-
CTPYKIIUM JIelISITCS Ha aBe rpymmbel. K rpymme KapKacHO-(PIIeHYATHIX KOHCTPYKITHIL,
BBIITOTHICMBIX B OCHOBHOM W3 JIMHEHHBIX 3JI€MEHTOB, MOTYT OBITh OTHECCHBI HaBeCHBIC
CTEHBI (B TOM YUCJIe MHOTOITAXHBIC BUTPAXU), KOHCTPYKITMK 3aIIOJHEHUS IIPOEMOB
(OITHORTaXXHBIE BUTPAXU, OKHA, CBETOBBIC (DOHAPU, IBEPH), OCHOBHAS YaCTh II€PErOpO-
JTOK, HEKOTOPBIC KOHCTPYKIINI MOABECHBIX IIOTOIKOB. JIMHEHHBIC 3IeMEHTEI BEITIOTHIIOT
MIPEUMYIITEeCTBCHHO IIPECCOBAHHBIMU, MPH TOM MX (popMa M pa3Mephbl MOTUNHSIIOTCSI He
TOIBKO TPeOOBAHUAM IIPOYHOCTH M KECTKOCTH, HO M TpeOOBAHMIM IIPHCOCTAHCHIS
MIPUMBIKAIONINX 2JICMEHTOB 3aIlOIHECHMS TIeeK KapKaca, HallpruMep, CTeKIA.
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Ta6mma 7.41. DKCILTyaTaITMOHHEBIE XapaKTepHUCTAK OCHOBHOTO MeTallla W CBAPHBIX COSMTUHEHUN TedOpMUPYEMbIX aATIOMUHIECBBIX
CIUIaBOB, HAOOJIee YaCcTO TIPUMEHSIONINXCS B CTPOUTETHHBIX KOHCTPYKITHASIX

Mapka Temmnepatypa ucnbrtanmii, °C Kopposusa
Tum obpasua +20 -196 | +100 | +200 | +300 | Cpapounsre |o6mas | ckmonHocTs | cxtoHHOCTE
cIulaBa| IIPOBO- oTpanu- HampsKe- | CTOM- | K MEXKpH- | K KOPPO3HU-
JIOKH O¢ 0, ORr - TPENEIT IPOTHOCTH G, HUA Oy | XKOCTH | cTasmmTHOM | oHHOMY pac-
MIla | tpax. | Mlla or MIIa MlIla MIla KOPpO3UH TPECKUBAHUIO

ALl OCHOBHOW MeTajT 80 180 40/40 - 170 65 37 20 - OA OA OA
CBAS CBapHOe CoeTUHeHIe 80 180 35 - 160 60 35 20 - OA OA OA
AMIt OCHOBHOM MeTasT 120 180  60/50 105/95 210 95 70 45 - OA OA OA
CBAMIL CBapHOe CoeTUHeHIe 110 180 55 80 170 95 70 40 60 OA OA OA
AMrl1 OCHOBHOI MeTalT 120 180 - - 220 100 80 50 - OA OA OA
CBAMTr1 CBapHOE COSTMHEHNE 110 180 - - 200 100 80 48 - OA OA OA

AMI2 OCHOBHOM MeTaIT 190 180 70/60  210/180 300 180 130 65 - OA OA OA
CBAMTI3 CBapHOE COSTMHEHNE 180 180 50 180 240 160 120 60 30 OA OA OA

AMI3 OCHOBHOM MeTaIT 220 180  100/40  200/160 340 210 150 70 - OA OA OA
CBAMTI3 CBapHOE COSTMHEHNE 200 160 50 170 300 180 140 65 35 OA OA OA

AJ31 OCHOBHOM MeTasT 240 140 - - 340 210 160 60 - OA A OA
CBAKS CBapHOe CoeTUHeHIe 190 70 - - 270 150 110 50 - OA A OA

AI35 OCHOBHOM MeTasT 320 70 - - 400 250 200 90 - OA A OA
CBAKS CBapHOe CoeTUHeHIe 240 50 - - 290 190 140 80 - OA A OA
AB OCHOBHOI MeTalT 320 80 - - 410 300 240 100 - A b OA
CBAKS CBapHOe CoeTUHeHIe 230 50 - - 310 120 170 90 - A b OA

1915 OCHOBHOM MeTaIT 380 60 120/75  300/200 460 320 220 120 - A b A

CB1557 CBapHOe CoeTUHeHIe 320 70 70 190 400 290 180 90 55 A b A

IlpumMeuvanusg: 1. AproHo-IyTroBad cBapKa HeIUIaBANIUMCH 37IeKTpoaoM. JIMCTEI TommuHoi 2 MM. CBapHOe COeIMHEHHe ¢ ycWineM M IpoiuiaBoM. 2. Co-
CTOSTHUE MaTepuaia: — CIJIaB TePMHUYSCKH HEYIIPOUHIEMBIH: OTKUT + cBapKa; — CIUIaB TEPMUIECKHU YIIPOUHAESMBIH: 3aKaka + MCKyCCTBEHHOe CTapeHue + CBapKa.
3. Ilpy UCTIBITAHMY TIPW TMOBBIMIEHHEIX TeMIleparypax Bpems Bbpiepkku 30 MunyT. 4. Ilpemen BRIHOCTUBOCTH R, ompefensyics Ha Oaze N=35- 107 uuKIoB IpU
n =47 I'u. 5. OrpaHMYeHHBbIH IIpefel BHIHOCIUBOCTU OIpeesaiicd Ha 6ase N = 20- 103 nuxitos npu #n =0,07-0,16 I'n. 6. CBapouHble HaIpsSKeHU OIIPelesIs-
auck o Metoauke MBTY. 7. OA - BechbMa cToliKue; A - croiikue; b — yJIoBIeTBOpPUTENIFHAI CTOMKOCTh. 8. B umcianuTene - cBOWCTBA OCHOBHOTO MeTalia 0e3
KOHIIEHTPATOPa; B 3HAMeHaresle — CBOWCTBA OCHOBHOTO MeTajlla C OTBepcTHeM auameTpom 0,8 MM.
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Tadmuma 7.42. Mapku alfoOMAHUEBBIX JIe(hOPMUPYEMBIX CILUIABOB
HauboJIee YacTo IIPUMEHIEMBIX B CTPOUTEIbHBIX KOHCTpYKIIMIX ObiBIIero CCCP u
CIIA, nx cRaprBaeMoCTh M BHJI Ioiyhadpukara

CBapuBa-
eMOCTE Bun nosydabpukara
=
1EHRE -
<
g ONTIMATBEHBL mE |23 g E a g
g i s |eo|& g% HE g =
Cuctema | Crpana S xumpdeckuit coctas | 8 2 [ & 5 . 5 g |5 &3 z
0 OCHOBHBIM KoM- | & B | o = g é Sz “g“ als 5
TTOHEHTaM S = = =1k =N ERE
==t Clc B = = Q
= I &g
Bo|s2|0 = (=
o) ==
e3leEg
3| &
1o | 8=
Al-Mg 6.CCCP AMr2 Al12.2Mg0.4 Mn b A 190 + + + + + +  +
—i— AMr3 Al2.5Mg06Mno06 A A 220 + + + + + + -
Si
CIITA 5052  Al25Mg0.25Cr A A 195 + + - + - + 4+
Al-Mg-Si 6.CCCP AJl31 Al10.6 Mg0.5 Si b b 240 - — — + + - -
—i— AB A10.7Mg0.88i0.25 A A 320 + + + + + + -
Mn
CIIA 6061 Al1.0Mg0.6Si0.2 A A 30 + + + + + + +
Cr0.25Mn
Al-Zn-Mg 6.CCCP 1915 Al3.77Zn1.1Mg0.4 b b 380 + - - - + 4+ -
Mn
CIITA 7005 Al45Zn14Mg045 A A 3%0 + - - - - — -
Mno0.13Cr
CIIA 7075 Al56Zn2.5Mgl6 C A 570 + + + + + + o+
Cu0.2Cr

11 puMcUYaHUA. O1eHKa CBApPUBACMOCTH:

0.CCCP - A - xopolagd cBapuBaeMOCTh; b — yIoBieTBOpHUTeNbHasA, TpeOyeTcs pa3paboTKa CIIeu-

aJIbHOI TEXHOJIOTHH,

CHIA - A - JleTKO cBapHMBaeMblif; B — cBapuBaeMbIil BO MHOTHX CJIy4dadx, OJHaKoO TpeOyeTrcsa
crieTtuaabHasA TexHomorusd; C - orpaHWYeHHas CBapHBAEMOCTbD.

Tabmuma 7.43. PekoMeHTyeMble TTapaMeTphl pasMeIleHus 3aKIeOK 1 OOITOR

XapaKTepuCTUKA PACCTOSTHUSA

Paccrognusa IIpu pasMeuie-
HUM 3aKJIETIOK U OOITOB

Me}KJIy HOEeHTpaMM 3aKICIIOK 1 OOJITOB B JIIOOOM HaIIpaBJIICHUM!
MHHHUMAJILHOC

MakKCHMAaJIbHOC B CPCOIHUX N KpafIHI/IX pagax 1mpu OTCYTCTBHU
OKaHMIIIIOITIX YTOJIKOB IIPpH pacTAXKCHUHN M CKATUHN
MaKCHUMAaJIbHOC B CPCAHUX U KpafIHI/IX pagax 1mpnu HaJIUINnu
OKaHMIIIIOITIX YTOJIKOB:

IIpU pacTAXKECHUUN

IIpu CXaTum

Or IOEeHTPa 3aKIECIIKN MIN 0oTa 10 Kpad 3JICMCHTOB!:
MHHHUMAJILHOEC BAOJIb YCWUIINA U 11O AMaroHalIlln
MHHHUMAJILHOEC IIOIIEPCK YCHUIIUA IIPpHU 06p63HLIX KpOMKax
TO XK€, IIPpU IMMPOKATHBIX WIIH IIPECCOBAHHLBIX KPOMKaX
MaKCHMAaJILHOC

T 3aKIenoK - 3d
g 6onroB - 3,5d

S5d wm 108

12d wm 208
10d nm 149

2,5d

2,5d
2d
6d

11 pUMEUYaAaHHUC!: d- ANaMEeTP OTBECPCTHUA AJIA 3aKIICIIKH WIHN 60J'[Ta; 0 - TonmMHA HauOolee TOH-

KOT'O HAPYKHOTO JSJICMEHTA ITaKeTa.

255




K rpymie TUCTOBBIX OTHOCAT KpPOBEIbHEBIC W TIYXHE CTEHOBBIC KOHCTPYKITUU, ITOM-
BECHBIC ITOTOIKM, PA3TUIHOTO BUAA PKpaHbl W JAPYTUe KOHCTPYKITAM U3 JTUCTOB C TOI-
muHo#i 0,6 - 1,5 MM. JINCTOBBIC KOHCTPYKIIAM, 34 MCKIIOUCHUEM TPEXCIIOMHBIX TaHe e
THMA «COHABWY», U HEKOTOPBIX MeMOpaH, COmepXaT oIpeleleHHOe KOTMIeCTBO IIPO-
GIBHBIX 2IeMEHTOB, IIPUYEM Macca TOCIeHINX WHOTAA TIPEBOCXOANT MAacCy JTUCTOB.

ATOMWHUEBBIEC OTPpakAaloNIie KOHCTPYKIIUA MMEIOT OTIpeIe/IIeMbIN (hHU3NKO-MeXaH!-
YeCKUMU CBOMCTBAMM ATIOMUHMS PSIT OCOOCHHOCTE, OCHOBHBIMM M3 KOTOPHIX SBIAIOTCS:

e TIOJBIDKHOCTB CTBHIKOB W IPYTMX COWICHEHW, BHI3BIBaeMast BHICOKUM 3HAYCHUEM KO-
shdurrenTa TIHSHHOTO PACIIUPEHUSA, TIPU HEOOXOAMMOCTHA OOCCIIeUeHUS T0CTa-
TOYHBIX BOJIO- M BO3IYXOHEITPOHUIIAEMOCTH;

e TMMPOKOE MPUMEHEHWe BCTABOK M BKIANBINICH 13 MATepHUATIOB ¢ MAJON TEILIONpPO-
BOAHOCTHIO LIS TAKBUAAIIAN MOCTAKOB XOJI0a, KOTOpPBIe B ATIOMUHUECBBIX KOHCT-
DPYKITHSIX OoJlee OITACHBI, YeM B KOHCTPYKIMAX U3 JPYTMX MaTepHaoB (CTePXKHEBOMN
MOCTHUK XOJIOa TUTOIMaabio mpuMepHo 0,003 TUTOIMagd YTeTUTEHHOM CTeHBI YBEIMIU-
BaeT ee TEILIOTIOTEPU TOUYTHA BTPOE);

e HaIMIAE CHEMHBIX W PasOOPHBIX 2JICMEHTOB, IIedh KOTOPBIX - OONETYUTH 3aMeHy
JacTel KOHCTPYKIIUM, BBITOTHEHHBIX W3 CPABHUTEIHHO HETOJTOBEYHEBIX MATepHAIOB
(TepMeTHUKOB, Pe3HbI, MUHePAJIOBATHRIX ILTUT U Jp.);

e Oollee ITUPOKOE, YeM B TPATUITMOHHBIX MaTeprasaX, IMPpUMEHeHWe B psle 3MaHWiA
JIOTIOMHUATEIHHBIX Mep 0OeCIIeUeHIMs ITPOTHUBOITOXAPHON 3aIllUTHI, YTO CBA3AHO C He-
JIOCTATOTHON OTHECTOMKOCTHIO GOJIBITMHCTRA ATIOMIUHIEBEIX KOHCTPYKITHAH.

B oTedecTBeHHOM M MUPOBOM CTPOUTCIHCTBE IIPUMCEHSIIOT OFHO-, IBYX- 1 TPEXCIOH-
HBIC CTCHBI 13 MpodIINPOBAHHLIX JIUCTOB Yepe3 OOIMMBKY IIPUKpPEINIIeMble K (haxBepKy
IIpY IIOMOIIII KPIOK-O0ITOB, CAaMOHAPEe3a0IINX BIHTOB, KIIMED, IMTU(TOB IIePeMSHHOTO
ceyeHus. B crenax BbicoTolif 10 10-12 M OOIIMBKHU JEJIAIOT, KakK IIPABWIO, U3 OIHOTO
rohpHPOBAHHOIO JIMCTA Ha BCIO BBEICOTY CTEHBI, M30erast, TAKMM 00pa3oM, TOPM30HTAILHBIX
CTHIKOB. lIpy yBeIwIeH BEICOTHI IMCTHI CTHIKYIOT IIPOCTOM HAXICCTKOM Ha 50 MM.

IIITamMmoBaHHBIe TUCTBI OOBIYHO IIPUMEHSIOT KaK CPEICTBO, IO3BOJIAIONICe 3HATH-
TEeIIbHO O0OTaTUTh ILTACTUKY (hacagoB, KOHCTPYKTHUBHO Xe W (PYHKIIMOHAIBHO OHU YCTY-
naioT rodprpoBaHHbIM JmcTaM. [llTamMIIOBaHHEBIC TUCTHI KPEIIT AIOOCISIMU, BUHTAMN
WUIM TBO3ISIMU HEIIOCPEJCTBECHHO K TeIy CTCHBI WIM YCTPaMBaIOT JICTKYIO PEIeTKY THIIa
obieryeHHoro ¢axBepka, B TOM CIydae JMCTHI MOXHO 3aKpelMTh Ha CIIeITHATBHBIX
KISIMEpax, 9TO 3HAUYUTEHHO CHITKACT TPYIOCMKOCTh MOHTAXKA.

KpoBerpibie HacTAIBI IPUMEHSIIOT IS YCTPOMCTBA HEYTCIUICHHBIX M YTCILTCHHBIX
KpOBeJIb II0 OOpelleTKe Wi IporoHaM. IIpMMeHIoT IpernMYyIIeCTBeHHO ONHO U TpeX-
CIIOMHBIe KpOBIW. KpoBimm U3 IpodInpoBaHHbBIX HACTIUIOB, OTHOCAIINECSI K KOHCTPYK-
UM ITOIUCTOBOM COOpPKM, MOHTHUPYIOT M3 OTIEILHBEIX JIUCTOB Ha HECYIIed KOHCTPYK-
ITUH, HAXOAAIMIECHCS B MPOCKTHOM IIOJIOXCHWI, WA Ha YKPYIHEHHEIX OJI0KaX ITOKPBITH,
MOJTHOCTBIO COOMpPaeMBbIX Ha 3eMIIe.

TpeboBanms K KpOBISIM aHAJIOTHYHEL TPeOOBAHUIM K CTCHOBBEIM OOIMTMBKAM, HO yC-
JIOBHA MX paboThl Oojlee XKeCcTKU. Majble YKIOHBI KPOBEIb IIPOMEINLIICHHBIX 3aHUN He
MPEIITCTRYIOT CKOIUICHHUIO CHeTa, YTO P ero HepaBHOMEPHOM TASHUK MOXKET IIPUBEC-
T B OTACIBHBIX MecTaX K Hoamopy Boabl. Hambomee IToaBep:KeHEBI IIPOTCKAHUWIO TaXe
IpY 3HAYUTEIBHBIX HaXIeCTKaX CTHIKM, IapajUlelbHBIe KapHW3aM 3[JaHWd, II09TOMY B
CTPOUTEIBHOM IIPAKTUKE IIPOCICKUBACTCSI TCHACHITNS K YBEIMYCHUIO IIUHEL TUCTOB C
TeM, ITOOBI OTHUM JIMCTOM IIePEeKPBITh CKAT KPOBIKM OT KOHBKA A0 KapHM3a.

KpoBerpHble HACTWIBI KpeIlsIT K IPOTOHAM KpIOK-0oITaMu, INTUdTaMU U Op. depes
Bepx rodpa, 1 I ITOBBIIICHUS BOIOHESIIPOHMIIACMOCTH IIPUMEHIIOT KOMOMHUPOBAHHbBIC
MeTaJUIOPe3NHOBRIC ITaiiObl. CyMIecTBYIOT KOHCTPYKITHH, ITO3BOIAIONIAEC KPEIIUTh HACTHI
Oe3 obpa3zoBaHrgI B HeM oTBepcTuit. [Ipr MambIx yKIOHaX 00S3aTelbHO IMPUMEHSIIOT Tep-
METHUKW WINA YIPYTAe MIPOKIamKW. XOpOIIMU pe3ylbTaT JaeT MpUMeHeHHe KacKaIHbIX
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CTBIKOB. B KOHBKE IIPHUMEHSIOT IIepeTHYThIe roppHUpOBaHHEIC JIMCTHI TOTO Xe IMpodIId,
YTO W HACTWI (TOJBKO MpPH HEOOIBIUX YKIOHAX KPOBIU), JTUOO IEeperHyThie TIajKue
JIUCTBI ¢ BBIIITAMITOBAHHBIMHM Ha ITPOJIOIBHBIX KPOMKax rodpaMu (Ipu HACTHIAX CPaB-

HUTEJIIFHO MEIKOTO TTPpO(IIsl, OOBIYHO — BOJHUCTHIX), JTUOO TIEPETHYTHIC IIAJIKKUE JTUCTHI

C OTOTHYTHEIMHU KPOMKAMM, BEIPYOICHHBEIMH II0 TIpodIII0 HACTIIA.

IlogBecHbIe IMOTOIKKA B TpaXTAHCKUX WU MIPOMBINIICHHBIX 3JaHMSIX HECYT OJHOBpE-
MEHHO HECKOJIBKO (DYHKITHM: YIYUINAOT aKyCTUKY ITOMEIICHWI, CO3Tal0T TepMETHIHOE
OrpaxIeHNe MEXy IOMEIIeHNeM M TeXHIISCKIM 3TaXXKOM, pelllaloT 3CTeTUUCCKIE 3a/1a-
. Hambomee pacipocTpaHeHbI aKyCTHIeCKHe MOTOIKY, COCTOSINNE U3 HepdopupoBaH-
HBIX aTIOMUHWEBBIX TIAaHEICH WIN peeK, TUHEHHBIX SIeMEHTOB M3 IIPECCOBAHHEBIX WIA
THYTBIX TpodWiei, 3BYKOIIOIIONIAIOIIMX TIaKeTOB (BOJOKHUCTBIE IUIUTHI B TOHKOM
wieHke). IoTonku pacronaraioT Ha peryJIUpyeMBIX 110 BBICOTE ITOJIBECKAX.

B mexax 0co60 TOUHBIX IPOU3BOACTB, B MOMEICHUSIX ¢ KOHTPOIMPYEMO Cpeloil IIpH-
MCHSIOT TepMETUIHBIC MOTOJIKY M3 KapKaCHBIX IMaHelell ¢ TTIaaKol HIDKHEH OOITUBKOI.

Obuwue mpeboeanus. CTEHOBBIC IIIYXHE W CBSTOIIPO3pAUHbIC OTPaXKIaiollne KOHCT-
DYKIIMH CIIeAyeT, KaK IIpaBWiIo, IIPOCKTUPOBATh HaBeCHBIMM. CaMOHECYIIe OTpaxk-
JAIOIe KOHCTPYKIWI TOITYCKAeTCs IMPUMCEHSTH IIPHU ITOPTAXHOM HX OIMHUpPAaHWH, a He-
CyIllie - B OJHOITAXHBIX ITOTHOCOOPHBIX OCCKApKACHBIX 3[aHUSIX THIIA COOpPHO-
pa30OpHBIX 3MaHNHA KIWTHITHO-TPAXKIAHCKOTO 1 IIPOU3BOICTBCHHOTO HA3HAUCHMSL.

OTrHeCTOMKOCTh OTpaXXAaloNIX KOHCTPYKITMM IIaHelIeH TODKHA COOTBETCTBOBATH
TPYIIIIE BO3TOPaeMOCTA M CTEIICHM OTHECTOMKOCTH 3maHusd. HeobGxommMo IIpemycMarpu-
BaTh KOHCTPYKTUBHBEIC MEPOIIPUSITHS, IIOBBIINAIOIINAE COIPOTUBICHUE IIAHEICH meiicT-
BUIO OTHS U IIPEIIITCTBYIOIINE IIEPEXOy OTHS ¢ OAHOI IIaHead Ha JIpyryio. KoHCTpyk-
Us [TaHelel, KpelUIeHUe HapYKHBIX JIUCTOB, DJIEMEHTOB CTHIKOB U HAIEILHUKOB, a
TaKKe JeTalld KpeIUICHWs K KapKacy 37aHus JTODKHBI IIPOCKTUPOBATHCS ¢ YICTOM BO3-
MOXHEIX TeMITePAaTYPHBIX IIepeIIaoB.

Bce dacammpie amoMBHMEBBIe IeMEHTHI M OeTald, KaK IIPaBWIO, M3TOTOBIIOT 13
CIUIABOB TIOBBIICHHON KOPPO3MOHHON CTOMKOCTH ¢ aHOAWPOBAHHON ITOBEPXHOCTHIO
(11BeTHO# WK GECITBETHOI).

IIpr IIpoeKTPOBAHIIT OTPAXKIAIOIIVX ATIOMIHICBHIX KOHCTPYKIIMI HEeOOXOMMMO YIUThI-
BaTh HEKOTOPBIC OCODCHHOCTH, OTPaXKAIOIIMecs Ha MX BHEIIIHEM BUe. B ToM ducie ciemnyer:
e m30eraTh OOIBINMX IUIOCKMX IIOBEPXHOCTeM Ha acamax, OOIUIIOBKAX, ITOABECHBIX

MOTONIKAaX W3 TOHKMX JHCTOB. PeKoMeHIyeTcs IIpUAaBaTh TOHKWM JIMCTaM KaKOM-

oo persed. B M3BecTHOM Mepe cKpajbiBaeT JedeKThl MaTUPOBAHKUE JIMCTOB (B TOM

YUCIIe OKpacka MaTOBBIMU KpacKami);

e VUUTHEIBATh HEKOTOPYIO Pa3HOTOHHOCTh AHOMMPOBAHHBIX AMIOMUHHMEBBIX HeTalcit,
OCOOCHHO IIpW IIBETHOM AHOAMPOBAHWHI, 3aMETHYIO IIPH CIDIAYMBAHWN IIpodiuIei
(HarmpuMmep, B JICKOPATHUBHBIX OOMUITOBKAX). PEeKOMEHJIYETCS pPAaCWIECHSTh IMOBEPX-
HOCTH OOMHIIOBKM KaHHeIopaMu. B 3HAaUWTEeNbHOU Mepe CKpaablBaeTCs pPasHOTOH-
HOCTDH OCCIIBETHBIM JIAKOM IO IIBETHOM aHOIHOM IUICHKE;

e 130eTaTh MPUMEHECHUS B MHTephepe OOIBINMMX ITOBePXHOCTEl, aHOMMPOBAHHBIX B Ha-
TypaJbHBII IBET WIX 0€3 OTMEIKH, CO3MAIONINX BeCchbMa OTPUIIATSIBHBIN IICHXOIOTH-
qyecKUU apdexT;

e pasMellarTh KpelleXHble NeTald (BUHTHI, OOJITHI) M3 YIJICPOJAUCTON CTATH B MeECTax,
UCKITIOUAIOINX MOSABICHNE HA BUIMMBIX MOBEPXHOCTSIX KOHCTPYKIIMI PXKaBBIX IIOTE-
KOB; IIOJl CTaJIbHBIC KpeIleXKHBbIC MeTalld CIeIyeT CTaBUTh HEKOPPOAMPYIOIHUE IIPO-
KJIaJIKU (PE3UHOBBIE WIN TUIACTMACCOBBIE);

e TIOAKPEIUIATH KPOMKH TOHKMX IDIOCKMX JIMCTOB, OCOOCHHO (pacOHHEIX AeTajleii
(CIIMBOB U JIp.) - OTTMOaMu, abllaMu 1 T.1I.

IIpr IIPOEKTUPOBAHMM OrPaXJAIoNNX ATIOMHHWEBBIX KOHCTPYKIIMN HEOOXOIMMO
00CCIICYNTh BO3MOXKHOCTE JIETKOM 3aMCHBI 2JIEMCHTOB, ITONBEPXKCHHBIX YCKOPEHHOMY
CTapeHUIO, U3HOCY WM PEMOHTY (HAIIPUMEp, YIUIOTHHUTEIBHBIX IPOKIANIOK, CTEKIA U T.IT.).
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IIpy npuMeHeHWM JeTaleit M3 ATIOMUHUCBBIX CIDIABOB B COUYCTAHWUU C JIPYTUMU
CTPOUTETHHBIMU MaTepraJaMid - B OKOHHBIX W JBEPHBIX KOHCTPYKIIWSAX, CTCHOBBIX U
KPOBEIBHEIX MMAHESTX, CBETOAIPAIIMOHHBIX KOHCTPYKITUIX 1 T.IT. - HEOOXOAMMO YIUTHI-
BaTh PA3INIMe B BEIUIMHAX MOIYICH YIIPYTOCTH W KOIMDDUIIMEHTOB TeMIIepaTypHOTO
PACITUPEHUS W TIpeyCMaTpUBaTh MEPOIIPUATHS IO 3allluTe allOMUHUEBBIX AeTaleil OT
KOHTAKTHOU KOPPO3UH.

Kperturenue mamHenreil K HeCcylleMy KapKacy W KOHCTPYKIIAS CTHIKOB JTOJIKHEI 0OecIIe-
YUBATh: HEOOXOAUMYIO TIPOTHOCTh, HAAEKHOCTh W JOJITOBSUYHOCTD, BOCIIPUSATHE MOHTAXK-
HBIX W 9KCIDIYaTAIIMOHHBIX Harpy30K; COOMIONEHNE PACUCTHOTO IIpe/esia OrHEeCTOMKOCTHA
OTPAXIAIONINX KOHCTPYKITUIA; BOBMOXHOCTE KOMITEHCAITU HETOYHOCTEH W3TOTOBICHIS
B IIpenesIax JOMyCKaeMbBIX OTKIOHESHUWH B HECYITNX KOHCTPYKITHAX, 4 TAaKKe caMUX TIaHe-
JIeli, KOMITeHCAITNIO TeMITepaTypHbIX AedopMaliii ¢ coXpaHeHneM HeOOXOAMMOM TepMe-
TH3AIIUA CTEHOBOTO OTPAXACHUS, BO3MOXHOCTH ITPOM3BOIUTL PEMOHT W 3aMeHy ITaHe-
JIeli, a TakKe DJIeMEHTOB YIDIOTHEHUWS W TepMETHM3AIMM CTHIKOB; IIPOCTOTY M YIOOCTBO
KpeTUTeHns TaHelIe K HecyleMy KapKacy B IIpoIlecce MOHTaXa, peMOHTA U TeMOHTaXa.

PacdeTHbIe TIepemaabl TeMIIepaTyp MeXIy HapyKHBHIMA W BHYTPSCHHUMU TOBEPXHO-
CTIMU OTPaXIAIONINX KOHCTPYKITUMA CIIeAYeT MPUHUMATH ¢ YICTOM BHYTPEHHETO TeMITe-
PATYPHOTO peXUMa DKCIDTyaTallui 3IaHu.

PacdeT GeckapKacHBIX TPEXCIIOMHBIX TaHe el Ha ITOIePeYHyI0 Harpy3Ky W TeMIlepa-
TYpPHBIC BO3ACHCTBUS CIeAyeT TIPOU3BOANTD MO «PeKOMEHIAITASIM II0 PAcUeTy TPeXCIIOi-
HBIX MaHeJell ¢ MeTAUTHYeCKUMI OOIMMBKAMA W 3aIlONHUTEeM W3 ITeHOIDIacTas,
IIHWNCK um.Kygepernko, Mocksa, 1976 T.

7.8. ITIPUMEPHI KOHCTPYKTUBHEIX PENTEHII

IIpuBeneHHBIE HITKE MIPUMEPHI TPUMECHEHUS AIFOMUHWEBBIX CIUIABOB B MUPOBON W
OTEYEeCTBCHHOM ITPaKTHUKE TOKA3BIBAIOT, B KAKOH Mepe M KaK MOJHO OBLIM peaTru30BaHbI
WX [IPEeUMYINecTBa.

It TIepeKphITHS JIabOPaTOPHOro Kopiyca IpoiaeToM 90 MeTpoB, B KOTOPOM OBLI pas-
MEIIeH YCKOpHUTENb CUHXpotha3oTpoHa, HEOOXOJAWMM OBbLT HEeMArHUTHBIM Marepuatr. [l
9TOH TIeM OBLI MCIIONB30BaH AMOMWHHUEBBIM CIUIaB Mapku AB cucTeMbl amoOMUHWMA-
MarHuii-kpeMHuid. 1IpoekT 6601 paspadoTan mHcTUTYTOM 1THMMIIpOEKTCTATBKOHCTPYKIIHSL.

BbecriapaupHast apka KpyroBOrO OYepTaHUS UMEET IIOIIEPEUHOe ceUeHe B BUIEC PaBHO-
CTOPOHHETO TPEYroJbHUKA CO CTOPOHAMM, PABHBIME 2 M, BbICOTa cedeHus - 1,73 MM; Win
1/52 miponeTta; pajityc OKpY;KHOCTH OCceBO UM apku 106 M; cTpera rmogbemMa — 10 M.

Bepxuuit 1mosic apku B COYETAHUN C KPOBEJIbHBIMH ATIOMHUHUECBBIMU ITAHEISIMHU, pa-
OOTaIMMI KaK XECTKUE PACIIOPKU, 00CCIIEUNBACT YCTOMIMBOCTD apKM M3 TUIOCKOCTH U
BOCTIPMHUMAET HArpy3KU OT TOPIIEBOTO (paxBepka; HIKHUN IIOSIC pa3Bsa3aH JIByMs Ha-
KJIOHHBIMHU TPAHSIMH, M, TAKAM 00pa3oM, OTIIAIaeT HeOOXOIUMOCTh YCTAHOBKUA CUCTEMBI
cBg3ell Mo TosicaM apkKu. Kpome TOro, TpexrpaHHOe IIOIepeYHOEe CEYCHHE CIIOCOOHO
BOCTIPMHUMATH CKPYUYHUBAIOIIAE YCWIWS, BO3HUKAIOIIKE IIPM HEPABHOMEPHOM 3arpyxe-
HUU TTaHesneit KpoBau. g sIeMeHTOB apku ObLTH pa3paboTaHbl CHEITUAbHBIC TTpodhu-
s, B KadecTBe 3aBOJICKMX M MOHTAXHBIX COC/IMHEHUI MCIIOIIB30BAHBI CTAIBHBIC KaJIMU-
POBaHHBIEC BBICOKOIIPOUHBIC OOJNTHI M3 cTam 40X. MHOTOJIeTHSISI SKCILIyaTallus 3JaHUS
(Bo3BeseHO B 1960 romy) maeT OoCHOBaHWE CJEJaTh BBIBOJ, YTO BBICOKOIIPOUYHBIC CTAIh-
HbIe OONTH ABIAIOTCS 2(hGHEKTUBHBIM BUIOM COSIUHCHUS DJIEMEHTOB HECYIIHMX KOHCT-
DPYKITHIA U3 TEPMOYIIPOUYHEHHBIX ATIOMUHUEBBIX CTUIABOB.

Pacxon amoMHUHMS Ha Hecylllde KOHCTPYKITMK cocTaBwil 13,9 Kr/M2, Ha orpaxiaro-
mue - 14 xr/m?2, pacxox crama - 4,35 kr/M2. B 2TOM e 37aHUM I OOCITYKUBAHUS
armapaTypsl ¥ peMOHTHO-MOHTAXHBIX pabOT ObLT CMOHTHPOBAH TOPTAIBHBIN KpaH IIpo-
JletoM 86 M U Ipy301oabeMHOCTEIO 40 T. Besg pama - KpUBOJIMHEHHBIA PUTETh U OTIOPBI —
BBITIOJIHEHA W3 cIUIaBa Mapku AB (coctosaue moctaBkm T1), a 3aTsokka, HA KOTOPOit
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pPACTIONIOXKEHBI IIyTH KaTaHWS TPY30BBIX TENEXKEK - W3 HU3KOJICTUPOBAHHON CcTaIn
15XCH/. g HosICOB M pacKOCOB PEIICTKHA M IMOJIBECOK, TaK XK€ KaK W JJIST apKu, ObLIA
pa3paboTaHbl U IIPUMEHEHBI CIIeIMabHbIe MTpodmin. B MecTax conpukacaHus aliOMU-
HUEBOT'O CIUIABa U CTAJIM YCTAHOBJICHBI JIBE MIPOKJIAJKM: OfHa U3 Jucta ciuiaBa ABT, a
JIpyrasi - U3 OIIMHKOBAHHOM CTaJIM. 3aBOJICKUE COCIMHCHUS BBITOIHSUIUCH Ha 3aKJIeTIKaxX
quamerpoM 9 m 14 MM u3 ciuiaBa ABT1. MoOHTaXHBIE COCIMHCHHS BBIIIOJIHEHBI Ha
CTaJBbHBIX KaIMHUPOBAaHHBIX OonTax M3 cramm 40X. CXxeMbl COOPYXCHHUII IPUBEICHBL B
.12 BTOpOro ToMa CIpaBOYHMKA.

B paitone 1. UcTpa cmaHa B sKcIiyataluio B 1972 rogy TeIumMa ILIOLIAABIO
10000 M2, B KOTOpOIf HecCyllie M OTrPaXIAMOININE KOHCTPYKIIMK ITOKPBITHS BBIIIOIHEHBI
W3 AIIOMUHUWEBBIX CIDIABOB. Paspadorannbic mHcTHUTYTOM ITHM M IpoeKTCTaIbKOHCTPYK-
WS TIPOCTPAHCTBEHHBIC (DepMBI MPOJETOM 2X36 M IMPEJCTABISIOT COOOM TPEXTPAHHYIO
JIBYXIIPOJIETHYIO HEPA3PE3HYI0 CUCTEMY C OJHMM BEPXHUM W JIByMS HIDKHUMH ITOSICAMMU.
st cokparieHus OTaIruInBaeMoro oobeMa TeTUTUIIBI HECYIITUM KapKac BBIHECEH HApYyXy,
YTO BBISBIISICT IIPEUMYIIECTBA ATIOMUHUS KaK aTrMochepOCTOMKOTro MaTepuaia U CyIie-
CTBEHHO CHIXXAET IKCILIyaTAIlMOHHBIE pacxofbl (puc.7.14). Bee anemenTs dhepm (T10s1ca,
CTOMKHM, PACKOCHI) BBITOTHEHBI M3 KPYIJIBIX IIPECCOBAHHBIX TPyO crutaBa mapku 1915T.
®epma posieToM 36 M cobpaHa U3 TPeX OTIIPABOYHBIX MAPOK JITMHON 12 M, COeTMHEHHBIX
Ha 00JITax U3 HepxXapewolneit ctamm 1X13 yepes ¢uaHipl. OTIpaBOYHBIC MAPKKU CBApUBAIA
B KOHJIYKTOpax W TIEPEBO3WIM aBTOTPAHCIIOPTOM. Macca OJHOM OTIIPaBOYHON MapKH -
okoi10 300 kr. CoenHeHHE (hepMBI CO CTOMKAaMM MIapHUpHOe. CpelHsIs olopa BHU3Y 3a-
KperuieHa kecTko. KpaliHue cTOWKM MMEIOT BHU3Y IMAPHUPHBIC OIOPHI, Oyarogaps 4emy
CTOMKI MOTYT ITOBOPAYMBATECS, KOMIICHCUPYS TeMIlepaTypHble nechopMariiu pepmbl. Pacxorr
AIMOMUHMS HA HECYIIME KOHCTPYKIIMI COCTABUI 4,8 KT/M2, Ha OTpaXiaiomye — 3,8 Kr/M2.

Dpaemenm npodoasHo2o paspe3a

2200 1800

3000 | 3000 | 3000 | 3000 3000
[ l l ™

Ilonepeunwiii paspe3

B 36000 | 36000

Puc.7.14. bomnpiienposerHad TeIUIHIa U3 aTlOMUHUEBBIX CIUIaBOB B I. McTpa MoCKOBCKOiT 00I1.

B sTOM Xe MHCTUTYTe pa3paboTaHbI U OCYIIECTBICHBI Ha HECKOMBKMX OOBEKTaX aJlo-
MUWHUEBBIE ceTIaThie cheprueckiie 000I0UKHM, KOTOPhIe MOTYT OBITh IIPUMEHEHBI B KAYECT-
Be TIOKPBITHS TS IIPOMBIILTCHHBIX M TpaXXTaHCKMX 3maHuii mpometom 20 - 60 M. Kapkac
O0OJIOUKM W Y3JIOBBIC JICTA BBIMOJHEHBI W3 AIOMUHUEBBIX Tpodrureit. Kposnsa - us
ATOMUHHUEBBIX JIUCTOB TOMIIHUHON 1 MM. I yTeIUieHUsT TTIOKPBITHS ¢ BHYTPEHHEH CTOpO-
HBI TTO/IBEIITMBACTCS YTeTUIATETh. KOHCTPYKITMI M3rOTABIMBAIOTCS Ha 3aBOJIE TI0 ITPOU3BOI-
CTBY AIOMUHHUEBBIX KOHCTPYKITMI MoccrpoiikomuTeTa. Bbicokas cTerieHb COOPHOCTH,
atMochepOCTONKOCTh U apXUTEKTYPHAST BBIPA3UTEIIBHOCTD MOTYT OOECIIEUHUTh ITUM KOHCT-
DPYKITASIM TITUPOKYIO 00JIaCTh IIPUMEHEHHUS B KAYeCTBE 3/IaHUI UL BBICTABOYHBIX ITABWIHO-
HOB, KJIyOOB, PaflOHHBIX CITOPT3AJIOB, OACCEHHOB U IIPEAIIPUSTHN OOIIECTBEHHOTO TTATAHIS.
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[Iprmepom 3¢hPEeKTUBHOIO HC-
TOJIb30BaHUS ATIOMAHUEBBIX CILIA-
BOB SIBJISIETCSL 3J/[AHKE aCTPOHOMU-
yeckoii oocepparopun AH CCCP,
B KOTOPOM YCTAHOBJIEH TEJICCKOIL C
JIMH30M jmameTpoM 6 M. Orpax-
Jalorye KOHCTPYKIIMA CTeH U
BpAaIAIoIIErocs: KyIoia JuaMeTpoM
40 M BBITIONTHEHBI W3 ATIOMUHWC-
BBIX TPEXCIOMHBIX IAHENEH ¢ Ie-
HOIUTACTOBBIM yTerummTereM. llom-
BIDKHOE 3a0paiio IpojertoMm 12 M
W3TOTOBIIEHO TAKXE W3 AIIOMUHUC-
BbIX criaBoB (puc.7.15). Ilo dep-
MaM, BBIIOJIHEHHBIM W3 KPYIJIBIX
IIPECCOBAHHBIX TPYO CIUIaBa MapKH
AMI61, VyIIOXEHBI TPEXCIONHEIC
AMOMWHUEBBIE TIAHENM. 3a CYeT
PE3KOTO CHIDKEHUS WHEPITMOHHBIX
CWJI OT MAacChl TOJIBMIKHBIX YacTel
COOPYXEHUST YJAIOCh YMEHBIUTh
MOIIHOCTH IPUBOHBIX MEXaHU3MOB
U YIYYIIIUTE PEXXUM UX pabOTHL

AIOMUHVEBEIE CIUTAaBBl BECHMa
3(OhEKTUBHEL B MOJHOCOOPHBIX
KOHCTPYKITUSX, COBMEITAIONNX HE-
CYIIIiE€ W OTpaxJIaronye (hyHKITAN.

B komiuiekce peannszoBaHHbIX MHCTATYTOM ITHUWUUIICK wmm. H.II.MensH1MKOBa HO-
BBIX WJIed OCOOOT0 BHUMAHWS 3acCIyKMBAaeT pa3padOTKa U OCYIIECTBICHWE BIIEPBBIC B
MUPOBOI IIPaKTUKE IIPEBAPUTEIILHO-HAIIPSDKEHHON ITaHENN ITOKPBITUSA U CTeH (aBTOPHI
vik. I'J.IToroB 1 j.1.H. B.M.Baxypkun). CTpeMJIeHIE HCIIOIH30BATH TTOJIHOE CEUCHUE
TOHKOI CXaToi OOIIMBKKA B OOIIE paboTe IMaHEIM Ha IIONEPEYHBbII M3IHO ITPUBEIIO K
CO3JIAaHUIO TIPUHITUIUAIBHO HOBOUM KOHCTPYKTUBHOU (OpPMBI € MpEeBapUTEIHHO-
HaIIpsDKEHHOM OOIIMBKOIM. JUIs co3yanms B OOIIMBKE HAIIPSDKCHWIA, ITPOTHUBOIIOIOXHBIX
0 3HAKy BO3HUWKAOIAM IIPUA DKCIUTyaTaIliM KOHCTPYKITAM, KapKac, Ha KOTOPBIA OHa
MIPUKPEIUISETCS, MIPEIBAPUTEIIBHO YIIPYTO BBITMOAETCS TI0 KPUBOKM, IIEHTP KOTOPOI pac-
TIOJIOXEH CO CTOPOHBI OOIMMBKHA. CxeMa mpejcTapieHa Ha prc.7.16. B TakoM cocTostHUM

Puc.7.15. 3ganue acrpoHoMuueckoi oocepBaropu PAH
a - oOmuii BUI; 6 - amoMuHHueBasd ¢pepMa 3abpajia
mposeTom 12 M

a) +RK
T— i O ——
)
‘er
0 !Ppacu.
\\\\\l\\l\\\\\\\l\\l\\\\\\\ I
e : i %vv Y Y YOV VY YYVYVYVYVYYVYYYVYYYYY H_
f

Puc.7.16. CxeMa npegHaIpsXeHuss MeMOpaHbl
a - BHTHO TIOJNyTIAHEJIeH MTPU Pa3TUYHBIX MPEIBAPUTEITEHBIX HANTPSSKEHHUSX B BEPXHUX M HIDKHUX
OOIIMBKaX; 6 - cxemMa pabOTHl MEMOPaHBI HA MECTHYIO Harpy3ky; R, - paauyc BBITHOa CTEHIa;
Ry - panuyc BbirnGa BepXHEH MOJyNaHesm; A ~ CTPOUTEIIbHBIA TIonbeM crena; H - pacrop
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OOIIIMBKA TIPUKpPEIUIsieTcs K Kapkacy. IIpr Bo3BpallleHUM KOHCTPYKIIMI B II€pPBOHAYAIH-
HOE TIOJIOKEHUE B OOITHMBKE BO3HWUKAIOT PACTITHBAIONINE HAIIPSDKEHUS, BEIUIMHA KOTO-
DPBIX 3aBUCHUT OT COOTHOINEHMS XECTKOCTeH Kapkaca W OOIMMBKH M OT 3aJaHHOTO Ha-
YaJbHOTO MCKPUBICHUS Kapkaca. [IBe IMOIyIaHe M COSMMHSIIOTCS B OJIHY KOHCTPYKITHIO
C TIOMOIIBIO PEIIETKH WIH HETEIUIOITPOBOIHBIX OKAWMIISIIONINX TUIAHOK.

Bo Bcepoccuiickom wmHcTHUTYTe Jerkux ciuiapoB (BMJIC) ¢ yuactmem ITHUKWCK
M. KydepeHko ObLUTH pa3paboTaHbl KOHCTPYKITMN TTaHENEH ¢ MpeBapUTEIhHO-HAIPSDKEH -
HOI BepxHell oOmMBKOW. [IpM M3roTOBICHHUM IIaHEACH JUIA 3maHuil IposietoM 30M u
66 M, pacriofoxXeHHBIX Ha Tepputopun BUJIC, mpenBaputenbHOe HAIIPsDKCHUE B BEpX-
Helt OOIMBKE CO3/1aBAIOCh WHBIM CIIOCOOOM, OJHAKO, TaK Xe KaK W B IIPEABUIYIICM
puMepe, IIpecie/oBAIaACh 1e/Ib BKIIOYUTh B CXATYIO 30HY CEUCHHUS ITaHETM MaKCUMAIb-
HYIO IIMMAPUHY €€ BepXHero Jucta. IlepekphITust Takoro TUiia Bo3BeAeHBI B Pure, Kurm-
HEBe W JIpYrux ropofax. OguuM 13 3¢ GEKTUBHBIX TAIIOB KOHCTPYKITME, COBMEIAIOIIIX
HeCyIIe W orpaxJamoinue (GyHKIIMU, SBISIOTCS TPEXCIONHbBIC MMaHe W, ¥ KOTOPBIX Ha-
DPYXHBIE OOIIHMBKY BBITIONHSIOTCS W3 TOHKOTO aTIOMUHHUEBOTO JIUCTA, & CPEIHUMN CIION U3
MMeHOIUIACTA, COCTMHSIEMOTO ¢ OOIIMBKAMK KIIEEM.

C mavaia 60-X TOHOB IKCINIyaTHpyeTcs aamMaszooboratuteapabrii 'OK B r. MupHoMm
Skyrckoil pecnyomku CAXA. biaromaps IpHUMEHCHHIO aTIOMUHHUEBO-ILIACTMACCOBBIX
maHe el MOTHOM 3aBOJICKOM TOTOBHOCTH BMECTO KEPaM3UTOOCTOHHBIX, ObLIa OIIYTUMO
CHITKEHA CTOMMOCTh CTPOUTEIBCTBA M Ha ITOJITO/Ia YCKOPEH BBOJ O0OTATUTEIHRHOTO KOM-
IUIeKca B IKCIUIyaTalnio. B TakMx Xe KOHCTPYKIIMSX BBHITTOJTHEHA KPOBJIS M CTEHBI 3J1a-
HUs anmaszoodoraturenbHoro 'OK «Ymaunas» B SAKYyTCKON pecIyONIMKH, HECKOJIBKO
oboraruTeIbHbBIX (hadpUK B MaragaHcKoit 001aCTH.

B HHUHNCK um.KydepeHKO OBLIM pa3padOTaHbl M OCYIIIECCTBICHBI Ha psie OOBCKTOB
OTpaXIAIOIEe KOHCTPYKITUK — OOJIBIICTIPOJICTHBIE KPOBISI MU CTEHBI W3 IUIOCKOTO TOH-
KOTO aIIOMUHKUEBOTO JIMCTA, Pa3MaThBAEMOrO M3 PYJIOHA. B TakMX KOHCTPYKITUSX aJio-
MUWHHEBBIN JIUCT HEOOXOIUMO IIPEABAPUTEIIFHO HAIIPSTATh, ¢ TEM, YTOOBI KOMIICHCHPO-
BaTh TeMITepaTypHbIe JeOpMAITIU TIPU IKCILTyaTalTHh COOPYKECHUS.

Becema sdpdekTrBHOE pe-

IIeHue UKOHCTPYKL[I/II/I, COBME - S t=1,75+ 2,00 un

IMamINeit Hecylmue W Orpax-
Jarone (GYHKIIMKA, pa3pado-
TaHO B MHCTUTYTe YKpHUWMU-
MIPOEKTCTATBKOHCTPYKITHS.
KoHcTpykiusg — 1pejicTaBisieT
coboit CBOJI TIPOJIETOM OT 6 110
24 M, cobrpacMbIif M3 AJFOMU-
HUEBBIX CKIAmoK (puc.7.17).
Takue cBOABI HAILTU TMTUPOKOE
MIPUMEHEHUE IS COOPYXECHUS
CKJIAJICKUX TIOMEINeHW, KaK B
«XOJIOTHOM», TaK U B «TETLIOM»
BapuanTe. I[Iupokue mepcriex-
THBBI HCITOB30BAHUS TOJI00-
HBIX KOHCTPYKITMIH OTKpBIBa- L 12000 -
IOTCS TIPU COOPYXKEHUM OOBEK-

TOB CEJIbCKOTO XO3sICTBA W
CKJIQJICKUX TTOMEITICHUTA.

C mHavama 80-X romoB wH3roraBiuMBalOTca paspadoranHsie BUJICoMm crupaibHO-
anpiieBble 3epHOXPAHIWIININA CUIOCHOTO THIMA. [[WIMHIPUYSCKU KOPITYC TaKOTO 3ep-
HOXPaHWININA BO3BOJSAT HEIIOCPEJCTBEHHO Ha IUIOMAIKE W3 IIOCTABISCMON B DPYJIOHE

300

500 500

650

Puc.7.17. CBoz 13 XOJMOTHOTHYTBIX ATIOMUHHEBBIX
CKJTATUATHIX ATEMEHTOB TIpoJieToM 12 M
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JIeHTHl (amoMuHuii Mapku AMr2H1) mytem ¢dopMupoBaHUsT JICHTH Ha CIEIHAIBHOMN
MalTuHe Y 3aKaTKW hajblieB, COCAUHSIIONINX KPOMKH CIMPAIBHBIX BUTKOB JICHTHI.
Kpogritio, paboure IUIONIANKKA, OOpaMIIEHIE JIIOKOB UM JIp. IOCTaBJISIOT Ha IUIOMIANIKY W
YCTaHABIMBAIOT Ha KOPITYC 10 Mepe ero HaBUBKW. Bcst paGoTa BejeTcs ¢ YPOBHS 3€MIIH.
CripaiibHO-(baIbIleBhle  3CpPHOXPAHWININA YCTAHOBJICHBI B psifie Xo3sgicTB JlatBum,
Onecckoit obnactu, Poccuitckoro HeuepHosembs. Pacxon amomuHug - 10 KT Ha TOHHY
E€MKOCTH 3ePHOXPAHWINIIIA.

AJTIOMUHUEBbIE CIUIABBI HAXOJST IIPUMEHEHUE W IIPU YCTPOHCTBE BUTpaXel, mepero-
POJIOK, Pa3IWYHBIX JIEMEHTOB MHTEPHEPOB, YTO 3aMETHO CHIDKACT SKCILTyaTAIIMOHHBIC
pPAcXolbl, CYIIECTBEHHO ITOBBINIAET ICTETHYECKUE KavyecTBa hacajioB 1 MHTEPHEPOB 37a-
Huit. Tak, mo mpoekty ITHWUnpoekrcranskoHcTpyKinga uM. H.II.MenpHMKOBa B 31a-
HHAM MOCKOBCKOU rocTUHUIIEI «Poccust» npumMeneno 6omee 1000 T aTiOMAHUEBBIX KOHCT-
DYKITHIT B BUJE BUTpaXxe#, KO3BIPHKOB, MMOJBECHBIX MOTOJIKOB, MEPETOPOIOK U JIPYTUX
KOHCTPYKITUA.

AJTIOMHUHUCBbBIE CIUIABBI IMPUMEHEHBI B KAYeCTBE OTPAXIAIOIINX KOHCTPYKITANA ITpH
COOPYXEHUH OO30PHBIX ILTOMIAA0K OCTaHKHMHCKOIN TeiacOammHu, 3ganud Joma CoBeToB
Poccum, mHOrMX mpyrux 3panuit Mocksel, C.-1letepOypra, KpyIIHEHIINX TOPOIOB CTpaH
CHI.

B 1987 romy B patioHe T.AJYINTBI BBEICTPOEH KOMIUIEKC 3/TAaHUN AKCIEPUMEHTATBHOU
0a3pl DHepretrnyeckoro mHcTUTyra PAH, rme Ha AByX Kopllycax BIEPBBIC IIPUMCHCHEI
HAKJIOHHBIE ATIOMUHUEBBIC CTCHBI, COBMEIIEHHBIC ¢ COJHEYHBIMUA KOJUICKTOpaMH (Tak

Ha3bIBACMbIC SHEPrOAKTUBHBIE KOH-

a) Ilonepeunsiii paspes b-b crpykinn). OOIas IUIOMaah JHep-
TOAKTUBHBIX CTEH COCTaBISICT
1200 m2. IIpuMeHeHHe STUX KOHCT-
DYKITHI TTO3BOJSIET CHU3UTH PACXOJL
TOIUIMBA HA OTOIUICHWE 3JaHWS U

Ilran

A OJOrpeB BOJBI B OacceitHe Ooliee,

Masrann P nnng 150
i = JeM Ha TOHH YCIIOBHOTO TOILIH-
L Ba B TOl, a TaKXke CYIIeCTBEHHO

COKpPaTUTh KOJUIECTBO BBIOPOCOB,
3arpSI3HSIONIAX OKPYKAIOIYIO CPey.
W3 amioMAHAS W3TOTOBICHBI Te-

\

|

\
L JIMOTIPUEMHUKN, AaHOJIUPOBAHHBIE B
j } YEpHBIHA I11BET, KapKac IIpO3pavHOi
B M30IA1TMK  (HAKJIOHHOTO BUTpaxa),

_t BHYTPCHHSISI OOIIIMBKA CTCHEL.
3apyOexXHBII OIBIT TaKXKE MOKa-
] 3BIBACT, YTO HMMEETC IMUPOKass 00-
i nactb 3(M¢GEKTUBHOIO MCIIONb30Ba-
HUS ATIOMUHUEBBIX CIUIABOB B HE-

102260
[
[

1305 [
. CYIIUX W OTPaXKIAIONINX KOHCTPYK-
§ | IMUAX TIPOMEBINLUICHHBIX W TpaXkIaH-
“T"""W‘ 56900 CKMX 3JTaHU.
) Anrap B Xordpwine (puc.7.18) -
llpodonsrui paspes A-A OJHOTIPOJIETHOE 3/IaHUe pasMepaMu
Nt Nt Ne] Ne”] N

B mmrane 100,6x66,1 m. Hecymme
KOHCTPYKIIMMA BBIIIOJIHEHEI B BHJIE
= 1 JIBYXIMAPHUPHBIX PEIIETYAThIX PaM.

Puc.7.18 4. Anrap B XoThuwie. [Iporousl Mo pUTENsSIM paM PacIioo-
Tomepednblil 1 IPONOILHBIA paspesbl, [UIAH 31aHug  KCHBL TAKUM 00pasoM, YTO 00pasyioT

262



MIE/IBL, BEPTUKAIBHBIE IUIO-
CKOCTH KOTOPBIX OCTEKJICHBL, a
HAKJIOHHBIE TTOKPBITEl BOJHU-
CTBIM ATIOMUHUAEBBIM JTACTOM.
Pacxon amoMuHms Ha Hecy-
MUHA KapKac W CBI3M COCTa-
B 20 kr/M2. Macca KOHCT-
PYKIIHiT coCTaBIIA OKOITO 35%
MAaccChl TIOOOHOTO CTAIBHOTO
Kapkaca, Onarofiapsi 4emy IIO
CTOMMOCTH AMIOMHUEBBIN
BapUaHT OKa3ICsl IKOHOMMWYI-
HEE CTAITBHOTO.

3manve ckiana bembruii-
CKOWM MOPCKOM KOMIIaHWUA B
AHTBepIIeHE HWMEET NIUPUHY
80 M, mmmuy 250 M, BBICOTY

Puc.7.18 6. Anrap B Xaordwnie. MOHTAX HECyIInX

KOHCTPYKITHI

OT YPOBHS IIOJIa /IO HU3a KOHCTPYKIIMM HOKPEITHIL MocepeauHe Iponera 18,5 m. Oc-
HOBHBIMM HECYIIMMH 3JIEMCHTaMH KapKaca SIBISTIOTCS NBYXINAPHUPHEIC PaMEL IIpoJie-
ToM 80 M ¢ pereTYaThIMKM ATIOMHHUCBHIMM PUTCISIMI M IIPOTOHAMHK M CTATBHBIMI
CTOMKAMH CIDIOINTHOTO cedeHust (prc.7.19). 3aBojickie COeMMHEHUS - KIeIaHbIe
(KpoMe CBapHBIX [IPOTOHOB); MOHTaXKHBIE — Ha CTAIBHBIX KaJIMUPOBAHHBIX OOITaXx.
J1g KpoBIKW MpUMEHEHEBI BOJHWCTBIC JIMCTHI TOJIMUHON 1 MM M3 TEXHHIECKOTO alio-
MUHIS, aHATOTMYHOIO OTeuecTBeHHOMY cIuraBy AJll. Obmas mMacca HeCyIInux aIiOMH-

HUEBBIX KOHCTpyKIMit 127 T, Macca KpoBIH 65 T.

a)

D
s
D
HT200 N
o
8
) =
N
S [l S
S
S N
K
210 77000 210
1190 S0000 11907
6) I
I |
- i
| 20000 19970 440
o b o
250000

Puc.7.19. 3nanue ckiaga MOpPCKOKH KOMITAHUM B AHTBEpIICHE
a — TONEePedHEIi pa3pes; 6 — (pparMeHT IPOIOIFHOTO paspesa

Macca amoMAHUEBBIX KOHCprKL[I/Iﬁ coCTaBIIIa HpH6JIH3HTCJIBHO 1/ 7 CTaIpPHOIO K-
BHBAJICHTA4, a CTOMMOCTL QIIOMHWHMEBBIX KOHCprKL[I/Iﬁ oKazajlaCb HIKC CTOMMOCTU

CTaJIbHbIX.
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B 3manuu maBWiboHa TpaHcIopTa Ha BcemupHoO# BhicTaBke B bproccene (puc.7.20)
pasMepaMu B TutaHe 69x192 M Hecylre KOHCTPYKIIMYM BBITOMHEHBI U3 ATOMUHUS B
BHJIE pEIeTYaThix (hepM, WUMEIOIINX JOMOJHUTEIbHbIE CTOUKKM W ToiBecKu. Hanmmuue
TaKoOM PEIIeTKX YMEHBITIAeT CBOOOHBIC JUTMHBI JIEMEHTOB, YTO OCOOCHHO BAXHO JUIS
KOHCTPYKITUH W3 aTIOMUHHEBBIX CIUTABOB. KpOBIS TakXe BBITOIHEHA W3 ITPODIIIHPO-
BaHHBIX ATIOMUHUEBBIX JIUCTOB.

1

|‘IIIIIIIIII%|||||||||||||||||||‘|‘% HHHHHHHHH‘H‘ HWHQ”'

70000

Puc.7.20. I1aBWwiboH TpaHCIIOpTa Ha bproccenbcKoi MeXIyHapOaHOH BhIcTaBKe 1958 T.
Hecyue (hpepMbI TIpoeToM 69 M
1 - cranpHag TpyOa guaMerpoMm 200 MM; 2 - TPOCHI BETPOBBIX CBA3eil; 3 - KOMIIeHCAIIMOHHAS
TIpyXwuHa; 4 - Xejae300eTOHHOe OCHOBAHUE

AJTIOMHUHUEBbIE CIDIABHI IMHUPOKO IIPUMEHSIOTCS 3a pyOekoM B KOHCTPYKITHSIX KYITO-
JIOB, TJIe 3JIEMEHTHI COBMEIAIOT HECyIUe M orpaxmamoriue dyHkimu. [lpu Beidope Ma-
Tepuasa JjIs KYIIOJIOB YUYUTHIBAIUCH aTMOCHEPOCTOMKOCTh, apXUTEKTYPHAST BBIPAZHUTEIIb-
HOCTh W TEXHOJOTMYHOCTH 0OPA30BaHUS MMPOCTPAHCTBEHHBIX DJIEMEHTOB M3 aJIIOMUHUC-
BBIX CIDIaBOB. OJMH M3 MHOTOYMCICHHBIX KYITOJIOB, BO3BEJICHHBIX BO MHOTHX CTpaHax
MUpa, TaK HA3BIBACMEIX, «Teoe3miccKix» Dyrepa ObLI coopyxkeH B 1959 r. B Mockse.
OCHOBHBIM 3JIEMECHTOM KYITOJIa SIBJISIETCS AIFOMUHUEBBI aHOAUPOBAHHBINA THUCT B (hopme
poMOa, COTHYTHII ITO0 OOJBIIONH AWAroHaIX. BepInMHBI poMOa - MO MaJol AMArOHAIN
COCJIMHEHBI PACTIOpPKAMM W3 ATIOMUHHMEBBIX KPYDIBIX Tpyd. Mexay coboif Takue IIpo-
CTPAaHCTBEHHBIC 2JIEMECHTHI KYIIOJIA COCHUHEHBI CTAIBHBIMUA KaJMHUPOBAHHBIMUA OOJITAMHU
TOCPEJICTBOM CIICITUATHHOM CTAIBHOMN IITAMITOBAHHON JIETAA.

B Benrpum Obum paspaboTaHBL M OCY-
IMECTRICHBI apOYHbIE CHUCTEMBI U3 ailio-
MUWHHEBBIX CIUIABOB TIpoJieTOM 10 40 M, TJie
B KauyecTBe apKy IIPUMEHEHBI KPUBOJIMHEH-
HBIE DJIEMEHTBHI, OOpa30BaHHBIC JIBYMS
CIOSIMU TIPOMPIIUPOBAHHOIO JIUCTA, COCIH-
HEHHBIMU DEIICTKON ¢33 aIFOMUHUEBBIX
mpoduieit (puc.7.21).

B bypanenire MATMHAPUICCKUM CBOIOM
nopojaeToM 24 M IepeKphIT OacceitH. CBoJ
MIpEJICTABISIET COOOM TPEXCIOMHYIO KOHCT-
DYKITHIO, B KOTOPO#W HApYXHBIC CIOW BhHI-
MMOJTHEHBI W3 ATOMHUHUEBHIX TIPOGUIUPO-
BaHHBIX JIUCTOB, a CPETHUM CIIOH - U3 Ie-
HomosmypetaHa. KieeBoit cioit obecriedu-
BaeT XOpOIIEee COCIMHCHUE IICHOIIOIUYpEe-
TAHOBOW TETLIOU3OJISIIIUM ¢ ATIOMUHUEBBIMHU
JIMCTAMU T10 BCEH IMMOBEPXHOCTH WX KaCaHMS.
st PeryJIMpOBAHUS TeMIIepaTypHO-
Puc.7.21. Apoutble TpeXclIOiiHEle aoMuHie-  BI&XKHOCTHOTO KIMMara B Oacceiiie, a Tak-
BBIe KOHCTPYKIIMH TIpoeToM 40 M (BeHTpus) e JIIST BO3MOXKXHOCTH OCBEIleHUsT DdacceitHa
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B JIeTHEE BpEeMS eCTCCTBCH-
HBIM CBETOM YacTh ITOKDPHI-
THS BBINIOJIHEHA Pa3/BILK-
Hoit (puc.7.22). Jlerkuit Bec,
KOPpO3SWOHHAs  CTOMKOCTD,
BBICOKAST  TeILIOM30IPYIO-
masi CIocoOOHOCTh, TepMe-
TUIHOCTE - 3TH OGeccItop-
HBbIe JTOCTOMHCTBA JTOKA3aId
TIpEUMYIIIeCTBA TAKOW KOH-
CTPYKITMH HaJl TpaJrITHOH-
HBEIMA peleHUIMA.  AJTIO-

MHWHMEBBIC CIUIABBL IIpHUME- Puc.7.22. PaznsuxHoe TIOKPHITHE OacceiiHa 3 apOyHbIX alio-
HAIOTCH W JUII PA3IM9HBIX  MUHHEBBIX TPEXCIIOMHBIX 37IeMEHTOB IIposieToM 24 M (BeHIpus)

WHXEHEPHBIX COOPYKECHUHN.

B Tepmanvm B r.BalixuHreHe JUIsI YCTPOUMCTBA IIOKPBITASI HAJ CTOSHKOU aB-
TOMOOWIEH MPUMEHEHBl ATIOMUHUEBEE TTPOQIIMPOBAHHBIE JIUCTEL B OOOIIOYKE ITOKPHI-
THA B hopMe ruriepbomIeckoro mapadonmonia. [lokpeTre perieHo B BAJE 30HTa pa3sMe-
pamMu B 1tuiade 15%15 M, pasfielIeHHOTO Ha 4YeThIpEe paBHBIE YACTW pasMepaMH B ILIAHE
7,5%7,5 M B popMe TUIIepOOIMIeCKOro mapadooria. g U3rotoBieHUsT 0OOJIOYKK ObI-
JIA UCTIONB30BAHBI aIOMUHUEBBIE MPOGWINPOBAHHEIE JIUCTH TONIMMHOK | MM M3 CIuiaBa
cructeMbl Al-Mg ¢ TpaneliernanrbHoi hopmoit rodppa, BeicoToit 80 mm. Ilomkperursornme
ropprpOBaHHBINA JIUCT CHU3Y pedpa XECTKOCTU, PACIIONIOXEHHBIE B TPETAX IPOJIETa U
OKAWMIISTIONAE 3JIEMEHTHI BBITIONIHEHBl W3 IIPECCOBAHHBIX ATIOMWUHUEBBIX ITpodreit
cucteMbl Al-Mg-Si (puc.7.23). Macca 1 M2 060OIOYKY, BKIIOYAT DIEMEHTH VCUIECHIS,
coctaBuaa 10 kr. OBOIOYKAa pacCYWTaHa HA CHETOBYIO HATPY3KY 75 KIc/M? IpHU paBHO-
MEPHOM 3arpyXeHud W 37,5 Krc/M? - IIpM ONHOCTOPOHHEM. BeTpoBas Harpyska -
15 kre/M? 1pr HONOXUTENBHOM faBieHrn u 30 kre/mMZ - 1pu orcoce. CIEMaUCTBL
CYUTAIOT, YTO TUTEPOOIMIECKUE ODONOYKM, COCTABICHHBIE W3 IMPSIMOIMHEUHBIX 3JIEMEH-
TOB, MOTYT HAWTH IIPUMEHEHUE IS TIOKPBITUN 3JIAHUHA M COOPYXEHUI C CETKON OIop 10
30x30 M.

a)

-9052 rec
-202 kec

o (A
—»-23560 kec w7550 kec 3

7. =]

77 15800 kec-m

Puc.7.23. 3ouTHyHag runepOoIndeckas 000JI09Ka U3 ATIOMUHHEBBIX TTPOGUITMPOBAHHEBIX JTUCTOB
¢ - KOHCTPYKTHMBHad cxeMa 30HTHYHOM 000J1ouky; I — 060J10uKa; 2 — KpaeBoe pedpo;
3 - poMexyTouHOe pedpo: 4 — pacrmopKa: 5 — 3aTsKKa: 6 — KOJIOHHA: 7 — (pyHIaMeHT;
6 - HEKOTOpHIe BapHAaHThI CXeM TUITepOOTHIecKuX 000IoYeK
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a) Ha Tteppurtopumn sipMapku B
r.l'annoBepe ¢upmoii «Aluminium
Trade» 0mOCTPOEH BHICTABOYHBINM
MaBUWJIBOH JIMAMETPOM Kpyra B
wrase 32 M u Beicotod 10 M. O6-
mas BBEICTABOYHAST IUIOAb
580 M2 IloKpbITHE 3IaHUS BBI-
MMOITHEHO B (opMe THIIEpOOIOHIa
BpameHust  cucrembl  Lllyxoga,
UMEIOIETO  PEIIeTIATYI0O KOHCT-
pykiuio. Pererka (puc.7.24) o6-
pa3oBaHa JIByMsI CUCTeMaMM Iepe-
KPEIMBAIONINXCS  Pa3HOHAKIOH-
HBIX TIPSAMOJIMHENHBIX Hepa3pes-
HBIX TPYO4YaTbIX 3JNEMEHTOB (110
48 mT. B KaXJIOIt), COEIMHEHHBIX
MeXJy COOOl CIieralbHBIMU y3-
JIOBBIMHM 3JIEMEHTAMH. TpyouaTrsie
9JIEMEHTBI auaMeTpoM 80 MM, ¢
TONIIMHON CTEHKW 8 MM BBIIIOJN-
HEHBl W3 AIIOMUHHWEBOTO CILIABA
Puc.7.24. BricTaBouHbIl MmaBuiiboH B ['aHHOBepe Mapku  Al-Zn-MglF36. Vsiobbie
(TepManms) 3IIEMEHTBl TAKXE BBITOITHEHBL W3
a - ooIui BUA, 00OJIOUKH;, 6 — hparMEHT OOOJIOUKH AMIOMHWHUEBOIO JIMTEMHOIO CILIaBa
mapkun GKAISil0OMg B TepMo06-
paboraHHOM cocTosTHUM. KaxIblil y370BOM 2JIEMEHT COCTOUT M3 YETBIPEX JIUTHIX JINCKOB
JuaMmerpoMm 196 MM, TOIMMMHONU 54 MM € OONYIMIMHIPUICCKUMUA BBIEMKAaMU JUISL IIPO-
IyCcKa TPyO4aThIX 2JEeMEHTOB. JIBa cpellHUX IHCKa COEIMHEHBI MEX]y CODOI 1€eHTpalb-
HBIM OOJTOM M3 BBICOKOIIPOYHOI HEPXKABEIOIEN CTaIN, KpailHe COSIMHEHBl C COOTBET-
CTBYIOIUMU CpeHUMHK [IByMsl Oormramu. Ilpy Takom perieHUM y3na OOeceUrBaCTCS
HEPa3pe3HOCTh TPYOUAThIX IIEMEHTOB PEIIETKH, BO3SMOXHOCTh COCAUHEHUST WX IO/ JIIO-
OBIM YITIOM W OOpa3zoBaHWE TUEYa MEXIY COCNVHIECMBIMH 3JIEMEHTaMU, YTO OJaromnpu-
SITCTBYET BOCIIPHUSITHUIO M3TUOAIOIINX U KPYTIINX MOMEHTOB.

KoHIlpl TpyOUyaThlX SJEMEHTOB 3aKpeIUIeHbl B HIDKHEM (OHOPHOM) K BEpXHEM
(IleHTpaIbHOM) KoJbITax. OIMOpHOE KOJIBIIO PEIIeHO B BUJIE MHOTOYTOJMBHHUKA M COCTOUT
u3 48 sneMeHTOB Kopob4daToro ceucHus muprHOM 500 MM, BeicoToit 180 MM ¢ HapyX-
HOU cTOpOHBI U 520 MM € BHYTpeHHEH. DIIEMEHTHI M3rOTOBJICHBI U3 JIMCTOB alllOMUHUE-
BOTO CIUIaBa TOJIIMHON 8§ MM W TIOAKPEIUICHBI JINCTOBOU Jadparmoil. OTIOpHOE KOJBIIO
nojiepxkuBaeTcst 12 xene300eTOHHBIMA KOJIOHHAMU. LleHTpalbHOEe KONBIIO UMEET TAKKE
¢hopMy MHOTOYTOIBHMKA, HO COOpPAHO OHO W3 BIIEMEHTOB OTKPBITOrO IIBEJUIEPHOTO Ce-
YEHUSA. DTO KOJBIIO CIYXUT OJHOBPEMEHHO OCHOBAaHWEM KOHYycooOpasHoro ¢oHaps
BEPXHETO CBETa AMaMeTpoM oKoo 10 M.

Kpome HIXKHETO M BEPXHETO KOJEl, B KOHCTPYKIINHU MTOKPBITUS TIPEyCMOTPEHBI TP
IIPOMEXYTOYHBIX KONbBIA XECTKOCTH, BBITOIHEHHBIX W3 TpyO4YaThixX Ipodrieil quamMeT-
poMm 100 MM cO CTEHKOI TOMIMUHOU 12 MM W COEIMHEHHBIX CO BCEMU TPYOUaTBIMM 3JTe-
MEHTaMU TUIIepOOTUIECKOMN PETIeTKH.

OrpaxJ@aonas 4acTh MOKPBEITHUS (OOIIMBKK) BBIIOIHEHA W3 JIUCTOB CBETOIPO3pay-
HOI'0 CTCKIIOILIACTHKA U JIMCTOB alFlOMUHHMEBOrO cIuiaBa Mapku AlMg3F23. Jluctam mpu-
JaHa ¢opMa pomOa palIMIHBIX pa3MepoB. Bce aIeMEHTH M3 AIOMWHUEBBIX CILIABOB
KaK peleTKr, TaKk W OOIMWBKYA aHOAMpoOBaHbL OOIIas Macca KOHCTPYKITMN W3 aIOMU-
HUEBBIX CIUIABOB COCTaBWIA 33 T.
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TIpumepom curTe3a DPHEKTHBHOTO TEXHOJIOTMYECKOTO W KOHCTPYKTUBHOTO PEICHUS
TOKPBITHS, BBITOIHSIEMOIO M3 &TIOMUHUEBBIX CIUIABOB, MOXET CIYXUTh pa3paboTamH-
Hasg aBCTPUUCKUMU cIielnanctaMmu cucteMma «llapay, mpelictapisionas coboil CBOIBI-
00OJIOUKH JIBOSIKOU KPWBU3HBI,
CITIOCOOHBIE TIepEeKPHIBATH IIPO-
sneTel o 20 MeTpoB (puc.7.25).
Takoe [OKpBITHE COBMEIAET
HECYIIe U  OTPAXJAIOIINIE
(YHKIIMM M MOXET OBITh OCYy-
MIECTBIEHO KaK B <«XOJOIHOM»,
TaK W B «TeIUIOM» BapuaHTe. B
HOCHeTHEM cllydae YTeIUIUTENh
3aKJIAJIBIBACTCS MEXJy JBYMS
cIosiMU  OOOJIOUKW WUTH TIOJIBE-
IBaeTcs K HIDKHEH 000JIouKe.

Eie omun nOpumMep, Korja
COBMECTHOE pEIIeHUEe KOHCT-

PYKTOPOB 1 TEXHOJIOIOB 3(p(peK-
TUBHO OCYILECTBJIEHO Ha IIPaK- Puc.7.25. DneMeHThI ABOSKOW KPUBH3HEI CBOUATHIX
TIOKPBITHIT U3 amOMUHUS cucTeMbl «Ilapa™ (ABcTpus)

THKE, TTOKa3aH HILKE.

B T'epmannu 1MHpPOKO IIpH-
MEHSETCSI CUCTEMa TOKPBITUH U
OTPaXJICHUN CTCH, COCTOSIIAS
W3 TOHKOCTEHHBIX TTpodrureit u3
QIIOMUHUEBOTO CIUIABA, COEJH-
HIEMBIX Ha MOHTaXEe MEXIY
coboli ¢ TOMOIIBIO CIeIUAIb-
HOTO YCTpOWCTBA, IUIOTHO 3a-
BaIBI[OBHIBAIOIIIETO KPOMKH
COCETHUX JINCTOB. BTa KOHCT-
PYKTUBHAs CHUCTEMA, ITOIYYNB-
mag  Haspanme «Kam-Iumo»,

OTIIAYAETCSL OT TOJIOOHOI CHuC- . R
TeMbl ¢upMbl «Kaitzep» 1o xa- Puc.7.26. OparMeHT HApyKHOTO OTPAXACHUS 3TAHUT C
pakTepy COCHMHECHMS COCEITHUX IIpUMEeHEeHNeM KPUBOJIUHEHHBIX NMPOGUIMPOBAHHBIX
a1eMeHTOB (puc.7.26) TeM, 9TO smcroB cuctembl «Kan-Lun» (I'epMaHus)

T 3
OKa3aJIoCh TEXHOJIOTUYECKU

BO3MOXHBIM COBMECTUTH B OJIHOM arperate (opMooOpasoBanre NpodIMPOBAHHOTO
JTUCTA € TOCIEAYIONUM HU3THOOM €ro 110 TpeObyeMOMY pajitycy.

OCOOEHHOCTRIO arperata sIBIsSeTCsl TO, YTO Mociie Thba CrpodUIMPOBAHHOTO JIMCTA
0o0eCITeYrBaeTCS HEM3MEHHOCTh UCXOIHBIX Pa3MepPOB MPOdIIIs.

Konctpykius cuctembl «Kan-Iumay, co3maBas MpOYHYIO U XECTKYIO CUCTEMY, YIIyd-
MIaeT IKCIUIyaTaITMOHHBIE U 3CTETUIECKUE KAaYeCTBA OTPAXJIAIOIAX KOHCTPYKITHMA.

VuuThIBasi BHICOKHE BCTETUYECKME CBOUCTBA ATIOMUHHEBBIX KOHCTPYKIIMIT U TEXHO-
JIOTHYECKHE BO3MOXHOCTH (hopMooOpazoBaHis Mpoduieii palmMIHON KOH(MUTYpAITUH,
AIIOMUHHWEBBIC CIUIABBI HAIUIA MIMPOKOE MPUMEHEHWE B OTPAKIAIONTMX KOHCTPYKITHSIX
CBETOITPO3PAYHBIX 1 TIIYXHUX JIEMEHTOB CTE€H U TTOKPBITHIA.

HWmeeTcst MHOXECTBO CIYYaeB COBMEICHUS HECYIIMX W OTPAXIAOINTNX (YHKIUH B
9JIEMEHTaX BUTpaXei, MMIIOCTBI KOTOPHIX BOCIIPUHWMAIOT 3HAYUTEIIHHBIC HArpy3Ku. B
mpoektax BUWIIC, Mocmpoekra, I[THHWHUIIpoeKTCTaAIBKOHCTPYKIIMS HM. MeITbHHUKOBa
MPUMEHEHBI KOHCTPYKTHUBHBIE PEIICHUS, B KOTOPBIX MMITOCTBI BUTPAKEH OCYIIECTBIISIIOT
dyukin hpaxBepka, MO3TOMY K HUM TPEIbSBISIOTCS Bce TpeOOBaHUS KaK K HECYIINM
KOHCTPYKITHSIM.
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Ha puc.7.27-7.30 nmokazaHbl MpUMEpPbl IPUMECHCHMS AIIOMUHUEBBIX CIUIABOB B BHUT-
paxax 3a pyoexXoM.

52

Puc.7.27. Jertamb BUTpaxa IMPOMBIIUIEHHOTO Puc.7.28. Jeraimb BUTpax)a 3MaHUSA 4aCOBOTO 3aBO/IA
3manud (LBektapws) B bpur-bione (IlIseiiapus, "Amocionc”)

Puc.7.29. letanb BUTpaxa IMTPOMBINLUIEHHOTO Puc.7.30. leranp BuTpaxa 3paHug B beprene
3nanns B Komenrarene (Jdanms) (Hopserus, "Amniociouc”)

B pazimuHbIX cTpaHax MUpa MOCTPOeHO cBhie 30 MOCTOB, B IIPOJIETHBIX CTPOCHUSX
KOTOPBIX MCIIOJIIB30BaHBI ATIOMUHUEBBIC CIUlaBbl. MocT B Kanazme uepes peky CercHeit
UMeeT IoNaHyIo uimHy 153 M (puc.7.31) ¥ OCHOBHOI PYCJIOBBIN IposieT 88,5 M, Iepe-
KPBITBI OeCTTapHUPHBIMU apKaMK KopoOdaToro cevdeHus: BbicoToit 1,39 M. Ha wmocT,
pH HOJHOK ero muprHe oKoiao 10 M, OBLIO 3aTpavyeHo Bcero okoyo 170 T alioMUHKE-
Boro cruiaBa Mapku 26 ST (aHamor otedecTBeHHOroO civiaBa /16 crCTeMBl aTlOMUHIH-
Melb-MarHuii-Mapraielr), uMewIero mpegen Tekydectu 350 Mlla u mmpuHSTOE OCHOB-
HOE JIolTycKaeMoe HallpstbkeHue 147 Mlla.

ANIOMUHHAEBBIC CIDIABBI HAXOMIT IIPUMEHEHWE Takke B KpaHocTpoeHUU. Bo
OpaHIIMKA CTAIBHBIC CTPEJIBI Ha JBYX KpaHax-jApamissiiHax ObUIM 3aMEHEHBI aIOMMU-
HUEBBIMH, UTO ITO3BOIWIO VIUIMHUTE X Ha 50% IIpHW coXpaHeHWH TIPYy30IOABEMHO-
CTH KpaHoB. M3 amioMmHHEeBHIX cIntaBoB 2024-T6 cucTeMBl allOMUHWIT-MEIb-
MarHuif M3roTOBJISIOT CTPEIbl KPAHOB, 2JIEMEHTBI KOTOPBIX COCAUHSIOT Ha OO0ITax
I 3aKJIeTIKax.
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AUIOMWHWEBBIE CIUIABBI  WCIIOJB3Y-
I0TCd 3a pyOeXOM W B MauTOBBIX KOH-
CTpYKIIMSIX. B AHIIIMK MOCTPOEHEI TEye-
BHU3HMOHHEIC OIOPBI BBICOTOM 18,3 M M
maccoit 152 kr, B I'epManum - pajauo-
MadThl BBICOTOM 76 M, MMEIOIIE Maccy
1T, a TakKe ONOPBI JTUHUAN IIEKTPOITE-
penajqmn.

AIOMWHWEBBIE  CIUIABBEI  HAXOMAT
IPUMEHEHNE B KOHCTPYKITAIX OYpPOBBIX
wiarhpopM JUII MOPCKKUX HeTEIIPOMEBL-
cyioB. JUIST TaKUX KOHCTPYKITAM TIPUME-
HII0T cIutaBp Mapku 6063-T6 crmcTeMEbl
ATMOMUHUN-MarHu-KpeMHUA B BHJIE
TpyO ¢ BHENIHNM JramMeTpoM 860 MM 1
TOJIITHON CTCHKN 9,4 MM.

N3 amoMWHUEBBIX CIUTABOB YCITEIII-
HO W3TOTOBIMIOT PA3IAYHOTO Ha3HAaye-
HUSI KOPPO3WOHHO  CTOWKWE  Tpy-
OOITPOBOMIBL, BECHTWISIIIUOHHEIE KOpOOa,
HeTe- W Ta3ONPOBOJIBL,  PE3CPBYAPHI Puc.7.31. MocT U3 aTlOMUHUEBBIX CIUIABOB Yepes
UL XpaHCHKSA  CKIMKCHHBIX TIa30B U p. Cereneil ¢ pycyioBbIM TiposieToM 88,5 M
He(TCIIPOIYKTOB. (Kanana)

7.9. OTIEHKA DPKOHOMHWYECKOM BOPEKTUBHOCTA ITPUMEHEHAA
ANIOMHWHHMEBBIX CILIABOB

DroHoMmdeckas 3PPEeKTUBHOCTE MTPUMEHEHUSIM ATIOMAHUCBBIX CIUIABOB B CTPOU-
TEJBHBIX KOHCTPYKITHASX OTIpeeIIsieTcs paaoM (haKTOpOB.

DT (PaKTOpHI BKITIOYAIOT B cebsl Takue ITOKa3aTellll, KaK CTOUMOCTD CILTaBa, 13 KO-
TOPOTO BHITONHECH MNOMyhabpUKaT; CTOUMOCTh TEXHOJOTHUECKON TepepaboTKu B M3JIe-
Jiie, KOTopas 3aBUCUT OT BHIOPAHHOTO THUTIA KOHCTPYKIIUA W METOAOB aHTUKOPPO3HNOH-
HOM 3aIlNTHl; CTOMMOCTh TPAHCIIOPTAPOBKY, 3aBUCAIIAS OT KOMITAKTHOCTH I€peBO3M-
MBIX JICMEHTOB U METOJIOB, IIPEyCMATPUBAIONTIX WX Oe30IaCHYI0 TPAHCIIOPTUPOBKY /IO
CTPOUTENIHHOM TLUIOIIAIKK, a TaKKe COXpaHeHMe X IKCIUTYATAITMOHHBIX CBOMCTB; CTOW-
MOCTh MOHTaXa, KOTopasd BKIIIOYAeT TPYA03aTpaThl Ha MOHTAX M CPOKM BO3BEICHIS
KOHCTPYKIINI; CTOMMOCTD 9KCIUTYATAIIMOHHBIX PACXOIOB, KOTOpas OIpe/eisIeTcsi HopMa-
TUBAMU, YCTAHABIMBAEMBIMUA B 3aBUCHMMOCTH OT Ha3HAYCHWSI KOHCTPYKITUM, W YCIOBHIA
ee 9KCIUIYyaTalliy; PEMOHTOIIPUTOIHOCTb.

IIpu ompenenern 3(hPeKTUBHOCTA TIPUMEHCHNS ATIOMUHUEBBIX CIDIABOB IO OTHO-
MIEHWIO K KOHCTPYKITUSAM K3 APYTHX MaTePHATIOB JOJDKHBI OBITH OOECIICUeHBI CIICIYIONTIE
YCITIOBUSI COTTOCTABUMOCTH:

e CPaBHUBAIOTCS KOHCTPYKITUI OJUHAKOBOTO HA3HAYCHUS, 3AIIPOCKTUPOBAHHBIC B CO-
OTBETCTBUU ¢ feicTRyIOmmUMIT CTpOUTETHHBIMA HOPMaAMW U TIpaBIIaMU W TeXHUIC-
CKAMW YCIIOBUSIMU JUTSI OHOTO U TOTO e paifoHa CTPOUTEIhCTRA, OMMHAKOBEIX YCIIO-
BUIT 9KCILTyaTaIlMW,

e KOHCTPYKITUH PacCUUTHIBAIOTCS] Ha OTMHAKOBEIC HATPY3KIT;

e B OTAIUTMBACMBIX 3AHUIX YINTHIBACTCS PasHUIIA IKCIUIYATAIIMOHHEBIX 3aTpaTr Ha OTO-
TUTeHHE;

e  CTOMMOCTY KOHCTPYKITI CPaBHMBAIOTCS Ha OCHOBE SIIMHOIN CMETHO-HOPMATHBHOM 6as3hr;

e I BBICOTHBIX W MPOTSCKESHHBIX WIDKCHEPHBIX COOPYXKEHUMIT — MauT, GallleH, rpalu-
peH, TYTEIPOBOIOB U T.JI. — IMpUBEIeHHAS CTOMMOCTE 1 T KOHCTPYKITHIA,
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e [IpH CPAaBHCHMNHN 3KCILIyaTAllMOHHBIX 3aTpaT YYHWUTBIBAIOTCA 34 OJJMH M TOT 2KC IICPHUOL
SKCILTyaTallu BCEC 3aTpaThbl Kak HpO(l)I/U[aKTI/I‘ICCKOI‘O Xapakrepa, Tak 1 HEOOXOIUMBIE
3aMCHBI KOHCprKL[I/II)'I B CBA3HU C HOTCpCfI MU KCILTyaTalTMOHHBIX CBOUCTB.

IIpu TIpoBeZICHIUN COTIOCTABUTEIIBHBIX PACYETOB JUISI OMPEACICHUS SKOHOMUYECKOMN 3¢h-
(beXTUBHOCTH TPUMEHEHUS ATIOMWHUECBBIX CIUIABOB PEKOMEHJIYETCS PYKOBOJICTBOBATHCS
«MeTomiecK MU PEKOMEHIAITUSIMHE TI0 OITEHKE SKOHOMUYECKOH 3(hheKTUBHOCTH TTprMe-
HEHUS aTIOMHAHUEBBIX KOHCTPYKIIHt», pazpadoraHHbx BHHUBYC T'occrposgs CCCP.

TJIABAS

TEXHOJOTUA U3TOTOBJIEHUA MOJY®ABPUKATOB 1 KOHCTPYKITH
N3 AMIOMUHHUEBBIX CIIJIABOB

IIpotiecc M3rOTOBIEHUS AIOMUHUEBBIX KOHCTPYKIIUM COCTOUT M3 HECKOJIBKUX IIepe-
JIEJIOB: METALTYPIrUIecKoro (M3TOTOBICHUE MoMydhabpuKaToB: IIpoduieit, JIEHT, JUCTOB),
HaHECEHUS 3alllUTHO-ICKOPATUBHBIX ITOKPBITHI, 3arOTOBUTEIBHOTO (MeXxaHWUYecKas 00-
paboTKa) U COOPOUIHOTO.

I'magkue TACTBI W JIEHTHI (MHOT/IA OKpAIllEHHBIC) MOCTYIAIOT HAa 3aBOJIBI ATIOMUHUE-
BBIX KOHCTPYKIIUH ¢ METAUTYPTHUYCCKUX 3aBOJIOB.

IIpeccoBantbie TTPODIITH OOBIYHO M3TOTABIUBAIOT HA 3aBOJIAX ATIOMHUHUCBBIX KOHCT-
DYKITHIT M3 3arOTOBOK, TIOCTABISIEMBIX ¢ METALUIYPTHYECKUX 3aBOJIOB WM OTIIMBAEMBIX B
COOCTBEHHBIX JIMTeHHBIX Ilexax. OCHOBHBIC CBEIECHUS O BO3MOXHOCTIX ITPOMIIHHBIX
1IeXOB 3aBOJIOB CTPOUTEIHHBIX AIFOMUHUEBBIX KOHCTPYKITUI ITPUBE/ICHBI B T1.6.

Hanecenue IMOKPBITHI ITPOMU3BOJUTCS B COOTBETCTBYIOIIMX IIEXaxX 3aBOJIOB ATIOMMU-
HUEBBIX KOHCTPYKIIAM, TJ¢ MOTYT OBITh ITOJBEPTHYTHI IIBETHOMY aHOJIWMPOBAHUIO JIETAIHA
JUTHHOU 710 7 M, OeCIIBETHOMY aHOJMPOBAHWIO (aHOIMPOBAHWIO B HATYPAJIBHBIN IIBET) -
o 12M 1ipy mupuHe jeTtaneit jgo 2. JlakoKpacouHble TTOKPBITUS HAHOCST Ha JIeTaIH
JUTMHOU JT0 6M MpU IMHUPHHE IO 2 M.

CpaBHUTEJIBHBIE TEXHOJIOTUYECKHUE XapaKTepUCTUKY (B 6aUiax) aTflOMHUHUEBBIX CILIA-
BOB, HauboJee MUPOKO IPUMEHIEMBIX B CTPOUTEILCTBE, IIPUBEICHBI B TadIuIe 8.1.

TaﬁJmua 8.1. CpaBHI/ITGJH)HBIC TEXHOIOTMYCCKNEC XapaKTCPUCTUKN aTIOMUHNEBBIX
CILIaBOB, IIPUMCHACMBIX B CTPOUTCIILCTBC

ConpoTUBICHNE % % E c .
CIuraBbl KOppo3nu i . *g i *2 ﬁn BapHUBacMOCTh
0 A =
" UX =N 5B o
COCTOSHME obmast KOerOOSHH § = § é = g TOYeYHAsL
Koppo- - & 5 g & 3 § % rasoBasd | IyroBas | M pOJIH-
st H}?Prllgﬁlii— CE% Ca A = KoBasd
1 2 3 4 5 6 7 8 9
Al 6e3 T/0 5 5 4 2 5 5 5 5
H2 1 5 5 1 5 5 5 5
H 1 5 4 2 5 5 5 5
M 1 5 5 1 5 5 5 5
AM11 6e3 T/0 1 5 4 2 5 5 5 5
H1 1 5 5 1 5 5 5 5
H2 1 5 4 2 5 5 5 5
H3 1 5 3 2 5 5 5 5
H 1 5 3 2 5 5 5 5
M 1 5 5 1 5 5 5 5
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00TIYyI0 KOPPOIMOHHYI0 CTONKOCTH CIUTABOB OIIEHWBAIOT 10 JAeCATHOATTEHON CHUCTeMe, B CO-
otBercTBUSA ¢ 'OCT 13819-68:1 - cosepiieHHo croiikue; 2,3 - BechMa cTolkue; 4,5 - CTOH-
Kue; 6,7 - TOHWKeHHO cTolikue; 8,9 - Manocroiikue; 10 - HecTolikue.

CompoTuBJieHHe CIDIABOB KOPPO3WH TIOM HAIPIXKEHWEM OIIEHWBAIOT 10 MATUOATUTRHON cHc-
TeMe: 5 — BecbMa CTOlKMeE; 4 — cTOiikue; 3 — yIOBISTBOPpUTEIbHAd CTONKOCTh; 2 — MOHWXEH-
Hasg CTOWKOCTB.

O0pabareiBaeMOCTh CIUIABOB JABIICHHEM B XOJIOMHYIO OlleHeHa OajuiaMu OT 5 g0 2, a obpabda-
TBIBAEMOCTH pe3aHueM - OautaMu oT 5 10 1. KadyecTBo cHMXaeTcd oT 5 K 1 Oarnty.

***% CBapuBaeMOCTh (TTasgeMOCTh) CIUIABOB OaylaMU OT 5 JI0 2 XapaKTepu3yloT TaKUM o0pazoM: 5 -

cBapka (maiika) ¢ MCIIOIb30BaHHEM BCeX IPOMBINUICHHBIX MPUEMOB W METOMOB; 4 - cBapKa
(maiika) ¢ MCIOJIb30BAHUEM CITEIUATIBHOM TEXHUKH, MIPUEMOB, METOJOB WK MTPUMEHUTETHHO
K CIIeIMATbHBIM 00IacTIM; cBapka TpeOyeT IpeBapHMTENIbHBIX P00 M MCIIBITAHUN C 1eJThI0
YCOBEPIIEHCTBOBAHMS CBAPOYHBIX TPUEMOB M OOOPYAOBAHUA; 3 - TMOHWXKEHHas cBapHBae-
MOCTP (TIasieMOCTh) M3-3a UyBCTBUTEJILHOCTH K TPeIlMHAM MW BCIIEICTBUE CHIDKEHUS COTIPO-
TUBJIEHUS KOPPO3UM W MEeXaHMUYECKHMX CBOMCTB; 2 - cBapKy (aiiky) He MCITOIB3YIOT.

8.1. TEXHOJIOTUY M3TOTOBIEHNA KOHCTPYKITUA U3 TIPO®UIIEN

3aroTOBUTEILHEIN W COOPOUYHBIA IIepelesbl KOHCTPYKIIUA 13 TIpodruieil ocymecTB-

JISIIOT B OT/EIIBHBIX IIeXaX WK B ODIIEM 3arOoTOBUTEIBHO-COOPOYHOM Iiexe. OOpaboTKy
AMOMUHUECBBIX MPOMUICH TTPOU3ZBOMAT HA METALIOPEXYIIMX CTaHKaX (OTPe3HBIX, (pe-
3€pHBIX, CBEPIWIBHBIX) U Iipeccax. OTHeBas pe3ka allOMUHUS HE IIPUMEHSIETCS BOBCE.
IIpakTraecku Bce IpodMIM, M3TOTOBICHHBIC COOCTBEHHBIMH IPOMIIHHBIMUA IeXaMK
3aBOJIOB CTPOUTEIBHEIX aTIOMUHUEBEIX KOHCTPYKIIAI, MOTYT OBITh 00pabOTaHbl Ha 000-
PYIOBAaHUM 3aTOTOBUTEIBHBIX 11eX0B. IIpw momydeHn KpyIHOTrabapUTHBIX IIpoduIeil co
CTOPOHBI (C METALTYPTHUYCCKIX 3aBOJIOB) CJIEAYET IIPOBEPUTH BO3MOXHOCTHA CTAHOYHOTO
mapka, B IIEPBYIO OoUepellb — OTPE3HBIX CTAHKOB.
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Ha c6opke Hanbosee 4acTo MPUMEHSIOT pe3b0OBbIE COCIMHEHUS, OCYIIECTBISIEMBIE C
HUCTIOIB30BAHMEM PyYHOTO HHCTpyMeHTa. IIIMpokoe pacmpocTpaHeHWe IOIyYMiIa 3a-
MIPEeCcCOoBKa B aIOMUHUEBBIC TTPOMIWIM MEIKUX 3aKJIAJHBIX JeTalei, MpeaHa3HaYeHHbIX
JUISL OCYITIECTBICHUS YIJIOBBIX COCIMHEHW OKOH, /Bepeit u np. Cienyer UMeTh B BUIY,
YTO JTOJIST PA3METKK, HAMETKM, IIPUMCHEHUS TIaOIOHOB I CBEPJICHUS OTBEPCTUM WK
Kperexxa B OajaHce TPYJOeMKOCTU WM3TOTOBICHUS ATIOMHHUECBBIX KOHCTPYKIIMH 3HAYM-
TEIbHO HITKE, YeM CTAJIBHBIX, TAK KaK YXe¢ B IIPECCOBAHHBIX ITPOMIISX 3HAYUTEIBHAS
4acTh 3TOM paboThI OKa3bIBaeTCs BBITIONHEHHOM. HarpuMep, Haiuure BUHTOBOTO KaHa-
Jla OJTHO3HAYHO OITpEJIeNIIeT ITOIOXEHWEe BHUHTA B OYIYINEM COCHMHEHWUW; CIICITUAIbHBIC
PUCKH, CIIyXalllie JTUHUCH IMOCTAHOBKM BUHTOB W ., OOPA3YIOTCS TIPU [IPECCOBAHUHN
npodbwis U He TPeOYIOT CIIEITUATBHON HAMETKHW; TTOJIOXEHUE INTAIIMKOB Ha OCHOBHOM
poduie TakkKe cTporo GUKCUPYETCs JallKaMu W JPYTUMHK BBICTYIIAMU WJIH TIa3aMU.

IIpu coenMHEHMIX JIIEMEHTOB 1 JIeTallel ¢ TTOMOIIBIO 3JIEKTPOyTOBOM CBApKK HEOO-
XOJIMMO YUHUTBIBATE CIIEITUPDITICCKHUE CBOUCTRA ATIOMUHMUS.

B ornuune oT MHOTMX METAIOB AFOMUHUN HE pacTBOPSIET CBOM OKHUCIBL [loaTomy
IIPU cBapke IUIEHKA OKWCHA, MMeolnas yIe bHEI Bec 3,69T/cM® M TeMIlepaTypy IUIaB-
neHus - 2050 °C MOXET OIIYCTUTBECS B PaCIUIABICHHBIN alIOMAHUU M PACIOJIOXUTECS B
CBapHOM IIIBE B BUJIE CJIOS WM OTACIBHBIX BKIIOUCHUN. DTO IMPUBOAUT K CHIKCHUIO
MEXaHUYECKOH ITPOYHOCTH IIBA W KOPPO3UMOHHOHN CTOUKOCTH. JJIST YMEHBINEHUS] 3TOTO
OTPUITATEIFHOIO SIBJICHUS CBAPHBIC IIBHI BBITOIHIIOTCS B Cpejle MHEPTHOTO ra3a (aproH
WIA CMECh aproHa ¢ TeJIMeM) ¢ HaHEeCeHWEeM WX Ha Ipe/[BAPUTEIIbHO 3aYUINCHHBIC U
MIPOTpaBICHHBIC KPOMKY ATIOMUHUEBBIX JICTAJICH.

IIpu mpuMEHEHWM CBApKU TUTABSIIUMCS DIEKTPOJAOM CBapOUYHAsT IIPOBOJIOKA JIOJIKHA
OBITh MpOTpaBiicHa He Oojice 4eM 3a 18 4yacoB A0 Havaila cBapku. Ilpu cpaBHUTEIBHO
HU3KOM TeMIlepaType IUIABICHUS ATIOMUHWNA MMEeT OYeHb BBICOKME TEILIOEMKOCTD, TEIl-
JIOTIPOBOJTHOCTh W CKPBITYIO TEIUIOTY IUIaBileHusI. [losToMy, HECMOTPST Ha HU3ZKYIO TEM-
neparypy IUIABICHUS, JJISI €10 CBApKM TPeOYyeTCs CBapOYHBINA TOK IpuMepHO B 1,2-1,5
paza OOJBIIWI, YeM JUIS CBapKW HepXaBelolux craieit. OObeMHas ycajika pac-
TUTABIICHHOTO AJIIOMUHUS TIPH 3aTBEP/IEBAHUY OOJIbIIe, YeM Y MHOTHX METaUIOB M CILIa-
BOB. DTO TIPUBOJUT K OOJBIMMM BHYTPEHHUM HAMNPSIKCHUAM (WK JlepopmalinusaM) mpu
MECTHOM HarpeBe, KOTODPBIA SIBIISETCS XapakKTepHbIM Uit cBapku. Kpome Toro, Gosbinast
ycajika OTpHIIaTeIHO BIUSET Ia AedopMupoBaHue IBa. B KOHIE IMBa Itocie oOpbIBa
JIyTu obpasyeTcsl KpaTep, BO3MOXHO TakKe BO3HUKHOBEHUE TPeIH. YTOOBI YMEHBITHUTD
9TH OTPUIATEIBHBIE ITOCHEACTBUS CBapKH, OCO00 OTBETCTBEHHBIC KOHCTPYKITHH
(TOJICTOCTEHHBIE W KPYITHOTA0APUTHBIE) TIEpe]l CBAPKOM M B IIPOIlecce CBAPKU HATPEBAIOT
10 250 - 300°C ra30BBIMHU rOpeIKaMM, NasUIbHBIMKA JTaMIIaMA 1 T.I1.

Ha wHTeHCHBHOCTH ITOIOTpeRa BIMSIET TeMIlepaTypa OKpyxkaroriero Bo3nyxa. [Ipu cBapke
TOHKOCTEHHBIX 1 HEOOJIBINX JIETATeH M3-3a OBICTPOTO HArpeBa JICTAIM, TIPUXOIUTCS, BO W3-
OcKaHMe TTPOXKOTOB, YBEMUMBATE CKOPOCTh CBAPKK WM YMEHBINIATh CBAPOUHEIHA 1110B. Eciui
MIpHU PYIHOM CBapKe S5TO JIETKO CHeNiaTh, TO IIPW aBTOMATHYECKON CBapKe IS STOrO He-
0DXOIIMMO TIPUMEHSTh MUKPOITPOIIECCOPHBIE YCTPOMCTBA. PyUHYIO aproHOIYTOBYIO CBApKy
BOJIBMPAMOBBIM 3JIEKTPOJIOM PEKOMEHIyeTCS TIPUMEHSITh TSI CBAPKK JIEMEHTOB TOJIIAHOMN
or 1,6 MM 1 Gojiee IIIBAMH BCeX BUIOB B TOPHU3OHTAIHHOM UM BEPTHUKAIBHOM TIOJOXECHHSIX, a
TomrHOM 1,0 -1,5 MM - TOJIBKO BHAXJIECTKY WM IT0 OTOOpPTOBKE. CBapKy BEAyT Ha CIICIAA-
JIM3UPOBAHHBIX ycTaHOBKax YJII. CKOpoCcTh pyYHON CBapKKW HEBEJIMKA, 3a OJHMH IIPOXOJ
MOXHO HAJIOXUTH BATHUK TOJMIHUHOMN He Oojee S - 6 MM IIpU CKOpOCTH 4 - 5 M/4ac.

ABTOMAaTHYECKYIO apTrOHOIYTOBYIO CBAPKY BOJIB(HPAMOBBIM 3JIEKTPOJIOM PEKOMEHITYET-
csl TIPUMCHSITD JIISI COCIMHEHUS 2JIEMEHTOB TOJIIIMHON HEe MeHee 2 MM BCEMM BHJIAMH
ITBOB B TOPU3OHTAIBHOM ITOJIOXEHUM W MPU TIPOTSKEHHOCTA MPSMOIMHEHHBIX IIIBOB
oomee 1000 MMm. Cpapky BeayT mpu momolnud asromaroB AJIHI, AJICB, AI'B, ACII,
VYCII. CkopocTh cBapk# - S-25M/4ac.
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CBapKy COMPOTHUBIICHWEM (KOHTAKTHYIO CBApKy JIABICHUEM) ITPUMCHSIIOT JUISL COEIM-
HEHUS JIUCTOB (MHOTIA - TOHKOCTCHHBIX CIUIONIHBIX ITpodhriieii) BHAXIICCTKY WIK ¢ Ha-
KJIajKkaMu. Pa3immaaroT cBapKy OTACIbHBIMK TOUYKAMM (KOHTAKTHAS TOYEYHAs] CBapKa) U
CBapKy CIUIOITHBIM ITBOM (KOHTAKTHAS POJIHUKOBAs WIK ITOBHAs cBapka). CyTh Mpoiiecca
3aKJIIOYAETCS B TOM, YTO IIPY MPOXOXKICHUM TOKaA OOJIBIION CHIIBI COSMUHSIEMBIC JICTAIH,
OCOOCHHO Ha COIPUKACAIONIUXCS MOBEPXHOCTSX, HATPEBAIOTCS JO TECTOOOpa3HOro, ya-
CTUYHO - PACIUIaBJICHHOTO COCTOSTHHS, W IIOC/Ie OTKIIIOUEHHS TOKa TIOJ JIABICHUEM CO-
SIUHSIIOTCS IpyT O IpyroM. IIpu 5TOM OKMCHAas TUIEHKA BBITABIMBACTCS M3 30HBI CBAPKHU.

JuarmazoH TONIMMH JIMCTOB, CBApWMBAEMbIX KOHTAKTHBIM cHocoOoM - 0,2-5,0MM
(Hanbosiee pacipocTpaHeHa cBapka JTHUCTOB ToimmuHoi 0,8 - 3,0 Mm). Jlydiee KauyecTBO
CBApKW ITOJIYYAOT TIPU COCAWMHEHUW JIMCTOB OMHAKOBOUM TOMIMUHBL HOpMBI peKOMeH-
JIYIOT CBApUBATH JCTAIN IPU COOTHOIICHUM TOMIUH He Oosee 1:3. MakcumainbHas M-
pWHA JMCTOB, CBAPMBACMBIX KOHTAKTHOW CBApKOU, OIIpee/IsieTcsl BBLUICTOM KOHCOJIEH
CBApPOYHOM MAIIWHBI, KOJEOTIONMMCS B MAaIllMHAX pa3IuIHbIX Mapok ot 300 mo
1500 MmM. CruimkoM OIHM3KOE PacHoIOXECHHUE TOYECK APYL K IPYTY HPUBOIUT K CHIDKCHUIO
MIPOYHOCTH OTAEIBHOM TOYKH, TTOPTOMY HOPMBI ITPOCKTUPOBAHUS ATFOMHUHUEBBIX KOHCT-
DPYKITHI OTPaHWUYMBAIOT MUHUMAIBHOE PACCTOSHUE MEXJY OTHCIbHBIMU CBAPHBIMU TOU-
KaM¥ B 3aBUCUMOCTH OT TOJIIIIMHBI CBAPUBAEMBIX JTUCTOB U IMAMETPOB CBAPHBIX TOYEK.

JL1s TIoJTydeHusT CIUTOIIHOTO TIIBa TIPUMEHSIOT POJIMKOBYIO CBAPKY, KOTOPOM OOBIMHO
COEIMHSIOT AIOMUHUEBEIE JIMCTHI HEe TOMIE 2,5 MM. PosIMKOBast cBapka OCYIECTRISICTCS
KOPOTKUMHU UMITYIECAMHY TIPU OJIMHAKOBBIX CHJIE TOKA W IIPOJOIKUTCIBHOCTH MMITYIIhCA.
PonmvkoBasi cBapka - pa3sHOBUIHOCTH TOUYCYHOH, IPU KOTOPOM TOYKU HAKJIAIBIBAIOTCS
ojfiHa Ha Jpyryo. TpebyeMmble cUila TOKA W YCUIIME CXATHS Ha DJIEKTPOJIAX MIPU POIUKO-
BOI cBapKe IIPUMEpHO Ha 25% BBINIE, YeM IIpH ToueuHoi. KOHTAKTHYIO CBapKy BEeAyT
Ha CBapOYHBIX MamuHax tvra MTIIP, MI'TTY, MTUIIA, MTIIT.

CTBIKOBYIO CBApKy OIUIABJIIEHUEM IIPUMCEHSIOT U COSAMHECHUS IIONl YIJIOM TIpoduiei
onrHakoBoro ceveHust. CyTh CBAPKU OIUIABIICHUEM 3aKITIOYACTCS B COMMKEHUM HAXOSATITXCS
TIO/T TOKOM TTpodiIeit, B Pe3y/IbTaTe Yero MekIy HUMH BO3HUKAET JIyra, a ITOC/e OIUIABICHUS
TOPIIOB MPOMWIA TIPIDKUMAIOT JIPYT K JPYTY, YacTh OIUIABICHHOTO ATIOMUHUS BBLDKUMACTCS
HapyXy, a I10 CeUeHUI0 Tpodrieit obpa3yeTcs cBApHOIA IIOB BBICOKOTO KavyecTra. BhImaBieH-
HBII HApyXy METAUT YIATSIOT M 3a4YMIai0T MeCTO CBapKu. B Hactosiee BpeMs CTBIKOBYIO
CBapKy OIUIABJICHUEM ITPUMCEHSIIOT CPABHUTEIBHO PEIKO B CBSI3M ¢ HEed(h(DEKTUBHBIM HUCIIONh-
30BaHMEM BaHH aHOIMPOBAHUS TIPU pabOTe CO CBAPCHHBIMI PAMKAMHU.

Mexanndeckass o0OpadorKa IOoIy(padbpuKaToB KU JIPyTHE TEXHOIOTHYCCKUE OIlepallii
WICHTUYHBI OIepaliisaM IIPH H3TOTOBICHUMW CTAIBHBIX KOHCTpyKIui. Heobxommmo
TOJIBKO OoJiee BHMMATEJIBHO KOHTPOJMPOBATH JTWHEHHBIC pasMepbl JeTalei, YYUTHIBAS
BBICOKME 3HAYCHUSI TCPMUUYCCKOTO PACIITUPECHUS ATIOMUHUS.

8.2. TEXHOJIOTHUY U3TOTOBIEHNA JACTOBBIX KOHCTPYKITA

M3zroTtopiieHre MpodINPOBAHHBIX JIMCTOB, UCIIOIB3YEMBIX B KAUECTBE KPOBEJIBHBIX U
CTCHOBBIX MaHeJel, a TakKXKe B MeperopojiKax, MOABECHBIX IMOTOJIKAX U T.II., OCYITIECTRIISI-
eTCs Ha YHUBEPCAIBHBIX IPOGMIIETHOOYHBIX CTaAHAX, UMCIOIUX CMEHHBIC BaJIKH.

MaxkcuMambHO BO3MOXHAS BBICOTA TOMPOB, KOTOPYID MOXHO IIOJIYYWTh Ha CTaHAaX,
YCTAHOBJICHHBIX Ha 3aBOJaX aTIOMWHMEBBIX KOHCTPYKIWIt - 80 MM, mmprHa - 1350 MM
(rpu TrMpuHe 3aroToBKU 10 1540 MMm). Ha crtamax mpoduampoBaHusd peek - 40 MM u
450 MM COOTBETCTBEHHO. THUIIMYHEBIC HapaMeTphbl MPOPIMPOBAHHBIX JIACTOB IIPUBEACHEL
Ha puc.8.1 1 B TabI.8.2.

Menkue maptuu (PaCOHHBIX JieTalel, KOMIUICKTYIOIIMX CTCHBI, KPOBIIM, ITOTOJIKHA
(2JIeMEeHTHI TIPUMBIKAHUS K COCEIHUM KOHCTPYKIIUSM, KapHU3BI, TTOKPHITHE T1apalieToB,
KOHBKOBBIE JIMCTHI KPOBEJIb) M3TOTABIMBAIOT HAa TUOOUHBIX IIpeccax. PasMepsl JTUCTOB,
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00pabOTaHHBIX Ha TMOOYHBIX IIPECCax, OrpaHUIMBAIOTCS PACCTOSHUEM MEXIy KOJIOHHA-
MU IIpecca, OOBIYHO He IIpeBBIMIaommM 2,5-3,3M IIpW IMHe HoXa 4-6M 1 BBIHOCE
koHcorr 250 - 500 mm (Tabnuria 8.3).

A28-1200 A35-1000
Sij NS
75 | 150 | 150 | 75 lnjf
1200 ~ 30 62,5‘ 62,5 | 62,5‘ 62,5‘ 62,5 | 62,5 |30
Ex 125 = 1000
A15-750 1060
15 CIIA- 1500 15
3|, 150 | 150 | 150 | 150 } 150 |5
750 I
760 125 | 125 | 125 | 125 ‘]25 ) 125 | 125 | 125 ES
1030+ 5
CA20-280 CIIA-1502
(=il 87,5 50 §0+ 2
ol
36 L 280+ 1 LN
]5‘ 11x 80 = 8850 H]5
A50-1000 L 1085+ 3 |
$t
125 125 125 125 125 125 125 125 ES
1000
Puc.8.1. 'eomeTpudeckue mapaMeTpsl TpoGUINPOBAHHBIX ATIOMUHUEBBIX JIMCTOB
Tadomua 8.2. [IpodumrpoBaHHbBIE TUCTHI (ITPOMILTI XOIOIHOTHYTHIE)
Mapka TommuHa | JmmHa IMupuna TLTomaah Macca, kr Jomalwm
He Ooyiee | 3aTOTOBKM | cedyeHwUs, , | uwMpuHbL
o loM | 1M oM
A50-1000-0,8 0,8 7800 1440 10,87 3,02 3,02 39,10
AS50-1000-1,0 1,0 13,60 3,78 3,78 48,80
A28-1200-0,8 0,8 6000 1420 11,36 3,11 2,47 10,17
A28-1200-1,0 1,0 14,20 3,89 3,09 12,72
CA20-280-0,8 0,8 6000 386 3,09 0,83 2,61 3,1
CA11-210-0,8 0,8 6000 256 2,05 0,55 2,52 -
CA11-210-1,0 1,0 2,56 0,69 3,15 -
CITIA-1500% 1,0 6000 1440 14,20 3,85 - 47,85
1,2 - 4,5 - -
1,5 21,60 5,71 - 67,85
1.8 - 675 | - )
2,0 28,13 7,62 - 92,3
CITIA-1502% 1,0 6000 1250 12,33 3,34 - 2,16
A35-1000** 0,8 7000 1245 9,93 2,68 2,53 8,24
1,0 12,41 3,35 3,16 10,32
A15-750 0,8 6000 1028 8,22 2,20 2,12 2,26
1,0 10,28 2,78 3,65 2,94

*  W3roTaBIMBaeTcd Ha BHAHEHCKOM 3aBO/ie aIIOMHHHUEBBIX KOHCprK]_[I/IfI MOCCTpOfIMeTaJ'U'[OKOH—

CTPYKIIHA.
** paroTaBnuBaeTca Ha CaMapcKOM MeTaJLIyprHIeckKoM 3aBOje.
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IIpu mmpodrwiMpoBaHrN HA MHOTOKJIETEEBBIX CTAHAX IMUPOKKUE TUTOCKMAE YIACTKU JIMC-
Ta MOTYT IOTEPSATHh YCTOMIMBOCTE (JieheKT MMEeT BUJL ITOTEPEYHBIX BOJH, OCOOCHHO SB-
CTBEHHO BMJIHBIX HA KPOMKAax JIUCTOB). He pekoMeH/yeTcs OCTaBISATh IO KpasM JIMCTa
IUTIOCKHME IIOJISI, HE ITOAKPEIUICHHBIE OTOOPTOBKOM, Oosice 30-40 MM, a B cpelHEl 4acTu
smmcta - 6osiee 350-400 MM (pasMepsl JTAHBI IS JIUCTOB U3 aTOMUHUS MapkKu AMr2H?2
tommuHoi 0,8 - 1,0 Mm). Pamrycsl Trba JIMCTOB U3 ATIOMUHUS 3TOW MapKW CleAyeT Ha-
3HavaTh He MeHee 2,0 - 2,5 TONIIWH JTIUCTA.

Tadmuma 8.3. HexkoTopslie orpaHUIUTeIbHBIC pa3MeEPhl TUOOUHBIX IIPECCOB (MM)

Mogenp mpecca
XapaKTepHCTHKH M-1330| AILJI160 MAPY | KOJUJIM |M-1330A

(P®) |[(Tepmanus)| (Anonusn) (©Opanmus) (PD)

HnmHa mon3yHa 1 cToma (A) 2550 4000 6100 4050 4050

PaccTosgHre MeXTy CTOWKAMH B CBETY (a) 2050 2550 3940 3100 2550

Bruter KoHCOTH (B) 250 250 250 500 250

Xog moJ3yHa 80 100 150 250 80
Haubonsliee paccTosHue MeXIy CTOJIOM U

. 320 400 300 250 320
KPOMKOI HOXa B HUXHeM nonoxennu (H)

Yeunue (Tc) 100 100 100 140 100

1 M3TOTORIICHMS MaHEJeH TTOIBECHBIX TOTOJIKOB ¢ OTOOPTOBKOM 110 YETBIPEM CTO-
pOHaM IIPUMEHSIOT aBTOMATU3MPOBAHHBIC MPECCOBBIC JTUHUW. XapaKTEePUCTUKUA JIMHUH
MMaHEIBHBIX MTOJBECHBIX ITOTOJIKOB, YCTAHOBICHHBIX HAa BopoHexckoM (mHus Ne 1) 1 Ha
Bunnernckom (muHust No2) 3aBofiax aTFOMAHHEBBIX KOHCTPYKITHI, TTPUBEICHBI B Ta01.8.4.

Taomuma 8.4.
H Ycunue mpeccoB ITpon3BOAUTETBHOCTH Paszmep manenen
OMep JHIT (tc) (1rT./MUH) (MM)
1 200 + 200 3-4 1200x600
6-8 600x600
2 150 + 200 + 150 5-6 500x500
600x600

IIpo¢pmimpoBaHHbIC B3IeMEHTBL Oojlee CIOXHON (hOpMBI, B TOM YHKCIC OOBEMHO
IITaMIIOBAHHBIC, M3rOTaBIMBAIOT Ha mpeccax ycummeM 200 -650Tc. HoMenkimaTtypa o0b-
E€MHO-IIITAMITOBAHHBIX W3JICJINH, BBITYCKAEMBIX 3aBOAMU ATIOMUHUEBBIX KOHCTPYKITHA,
B HaCTOSIIEe BpeMs OIPAHWIMBACTCS HECKOIBKMMH PHUCYHKAMU, YTO OOBSICHSICTCS
CITIOXHOCTBIO M3TOTOBJICHUS IIITAMIIOB.

JInucTtoBble OT/ENEHUS 3arOTOBUTENBHBIX TIEXOB, TTOMUMO TIEPEUYUCICHHOTO O0OpPYIIO-
BaHWSI, OCHAIAIOTCS TaKXKe: JTMCTOBBIMU HOXHUITAMHM JIJISI PACKPOST JICHTHI Ha 3arOTOBKH,
oJIBepraoIuecs: TMOKe Ha TMOOYHBIX IIpeccax M IMTAMIIOBKE; MEJIKUMU MEXaHUICCKH-
MU TIpeccaMy Ui BBIPYOKM HEOONMbINMUX (PACOHHBIX JleTaleit WM oOpa3soBaHUS COOTBET-
CTByIOITEH (DOPMBI KPOMOK Ha TETHMBAX PECYHBIX IOJIBECHBIX ITOTOJKOB (3allleIKUBAIO-
muecst Wi HabWpaeMble B IIITYHT PEUKM).

8.3. 3AIIUTA AIIIOMUHUEBLIX CIUTABOB OT KOPPO3UH

AJTIOMHHUN W ero CIDIaBBI JIETKO OKUCIISIOTCS Ha BO3JyXe, o0pasys Ha MOBEPXHOCTU
IWieHKy okuciaa TommuHoik 0,01-0,02 mukpoHa. OmHAKO, OHA OTIHMYACTCS BBICOKOU
IUTOTHOCTBIO ¥ IIPOYHOCTBIO. DTO W OIpeJeNIsieT BBICOKHME KOPPO3MOHHBIC CBOMCTBA
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QMOMUHUA BO MHOTHX cpefiaX. ABISIICh aHOOM, TIPM KOHTAKTE C JIPYTAMUA METAIUIaMU,
00JTaAIOIIUMU  TTOJIOXKUTEIBHBIM TTOTCHITUAIIOM, ATIOMUHWN 0Opa3yeT TalbBaHUYECKYIO
mapy ¥ YCWICHHO paspyinaetcs (BO BIAKHOM cpezie). DIeKTpoXuMudeckast (KOHTAKTHAS
KOPPO3Hs) pa3BUBACTCI TeM CHJIbHEE, YeM OOJIbIIIe Pa3HOCTh MTOTEHITUAIOB JIBYX COIIPH-
Kacalolmxcsl METAJUIOB.

Koppo3rnonHasi cTONKOCTh aMIOMWUHUS 3aBUCHUT OT Xapakrepa arpecCUBHOU CPEJbI,
TeMIIepaTypbl, CTPYKTYPhl MeTallla, BHYTPEHHUX HAIPSDKEHUUA W COCTOSTHUS ITOBEPXHO-
cti. Yem yuille amiOMUHWNK W Y€M MEHBIIIE €70 CTPYKTYpHasd HEOIHOPOIHOCTh, TEM BBI-
Ile KOPpPO3MOHHAag CTOMKOCTh. Ha KOppO3MOHHYIO CTOMKOCTh AMIOMUHUSL OTPUIIATEIBHO
BJIMSIOT BCE IIPUMECH, OCOOEHHO MENb M XKEJE30, MMEIONIHUE [TOIOXUTEIBHBIN TTOTCHITHAL.

JlernpoBanue MapraHileM HE CHIDKAET KOPPO3WOHHOW CTOUKOCTH AIIOMWHUSA BO
MHOTHX CpeJlax.

Conepxanre MarHusgd 10 5,0% He CHIDKAET KOPPO3MOHHON CTOMKOCTH aTIOMUHUE -
BOTO CIUIaBa B MOPCKOU Bojie. Takke XOpPOIIO ITPOTHBOCTOWT MOPCKOM cpejie CIUTaB
Al-Zn-Mg. ConepkaHnue MarHus B cIDIaBe Ooee 5% MOXET IMPUBECTA K MEKKPUCTAILTAT-
HOI KOPPO3WU IO HAIPSLKEHUEM. BONBIMMHCTBO XUMUYECKUX COEAUHEHWN, MMEIOTTHAX
B CBOEM COCTaBe XJIOp U (PTOp, IPUBOJST K SI3BCHHOU (TOUEUHOI) KOPPO3IUU ATIOMUHUS
M €TO CIUIABOB. 3alllUTa MTOBEPXHOCTH 2JIEMEHTOB aHOHOU TUIEHKOU Pe3KO IMOBBIIIAET UX
KOPPO3MOHHYIO CTONKOCTB.

AJIOMAHWHN U €To CIDIaBbl XOPOIITO COMPOTUBRISIIOTCS KOPPO3UUW B CIEAYIONIUX Cpeax:
B KHCJIOTAX - a30THOM, CEpPHOI, TMMOHHOMI, MOJIOYHOM, MYPaBbHHOI, YKCYCHOI, (ocdop-
HOI, XpOMOBOW M HEKOTOPBIX JIPYIMX; B IEPEKUCH BOIOPOA, Ta3000pa3HOM Oe3BOTHOM
aMMMaKe, apoMaTUYECKUX YIIIEBONOPOIax, OeH3oye, OeH3MHE, B cpelax OONBIITWHCTBA
CIIAPTOB, IUTBEEBON COJlE, CEPOBONIOPOJE, OKACHU W JBYOKWCHU yriepona, deHome. He-
YAOBJIETBOPUTEIBHO AIIOMUHUEBBIE CIUIABBI IPOTUBOCTOST IIEJIOYHON Cpejie.

Koncrpykimm 3 amomuuausa mapok AJ[31, AMr2, AMi, AJ[1, skciutyaTupyeMble B
HEearpecCUBHOMN, €IaboarpecCUBHON W CpeHEarpecCUBHOU cpeflaX, TO €CTh B IOJaB-
JISTIOTEM OOJIBITTMHCTBE CIyYaeB, MOXHO ITPUMEHATh Oe3 CHelUalbHON 3alllUTBl OT KOp-
pozun. OJHaKo, MPAKTUYECKU BCE ANIOMUHUEBBIE KOHCTPYKIIMK TPAXIAHCKUX W 3HAYU-
TeJIbHAS YacTh OTPAXIAIONINX KOHCTPYKITAI ITPOMBIIUICHHBIX 3[aHUAN IO 3CTETUICCKAM
COOOpakeHWIM M3TOTAaBIMBAIOT € Pa3AYHOTO BUIA JACKOPATUBHBIMU TMOKPBITUSIMA
(TPAIUITMOHHO TIPUMEHSIOT TePMUH - 3aIIUTHO-IEKOPATUBHBIC TOKPBITHS).

OCHOBHBIMU BUJIAMU 3allIUTHO-JEKOPATUBHBIX ITOKPBITUNA, TIPUMEHAEMBIMUA B MUAPO-
BOIT IIPAKTHUKE, SBISIOTCS:

—  XUMHYECKOE OKCHIMPOBaHUE (KAK CAMOCTOSITEIBHBIA BUJ ITOKPHITUS B OTCUYECTBEHHOMN

MIPaKTHUKE He TIPUMEHSICTCS, CIYXUT MOJTOTOBKOM TIOJI JIAKOKPACOYHBIC ITOKPBITHS);

—  DJIEKTPOXUMITICCKOE OKCUIMPOBAHKE (AHOIMPOBAHIE);
— JIAKOKPacOYHBIE MMOKPBITHSI,
— SMaJMpoBaHKUE (CTEKIOIMAISIMU - Ha OTEYCCTBEHHBIX 3aBOJIaX HE IMPUMEHSIETCS, ObI-

JIO TIPUMEHEHO JIUIIh HAa HECKOJIBKIX OOBEKTAX B KAYSCTBE IKCIIEPUMEHTA);

— IUIAKWUPOBAHME MOIMMEPHBIMU TUICHKAMU (Yallle BCErO - MOJUBAHWIXIOPUIHBIMU, B

OTEYEeCTBCHHOM MMPAKTUKE ITOKA HE TTOIYIWINA JOCTATOYHOTO TIPUMEHEHMS).

OCHOBHBIM BUIOM 3AlIUTHO-ACKOPATUBHOI'O ITOKPLITHA W3S 1 HOJIY(I)a6pI/IKaTOB
13 aIIOMUHHUCBLIX CILUIaBOB ABJIACTCA aHOIHOC (SHCKTpOXHMWICCKOC) OKCUIMPOBAHUC. B
PEe3yJIbTaTe aHOJTHOI'O OKCHMIAMPOBAaHUA M3ACINC WMIN HOJIY(I)aﬁpI/IKaT IIOKPBIBACTCA CIIOEM
TBCpI[OfI OKWCHU ATIOMUHUS - aHOJHOW HJIGHKOP'I, KOTOpas HaJCKHO 3alluIacT MCTAJLL
OT KOPPO3HH. Tommuyaa 5TOH IUIEHKK BO MHOIO pas 6OJ'H)H_[6, YeM IIpHUpOoaHadaA OKMCHAaA
ILUICHKa, TOJIIWHa ¢€€ PeryjInupycTCdad TCXHOJIOTHUYCCKUM IIPOICCCOM. Ilrenka XOopoHuio
IIPOTUBOCTOUT MUCTUPAHUIO N MCXaHHNYCCKUM BO3/JIEUCTBUSIM. XOpOH_[CG CIICILICHUC €¢ C
METAJLIOM M ITOPUCTOCTL HCIIOIL3YCTCA AJIAd OKpalllMBaAHWA ILUICHKHN Pa3IMYHBIMW IIAT-
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MEHTaM# (OT CBETJIO-30JIOTUCTOIO KOPUUHEBOTO JIO YEPHOTIO) WK BOAOH( B ciiyyae Oec-
IIBETHOTO aHOJMpoBaHMg). IIpy 3alloIHEHUM TOP BOJOM M3 OKKUCH alIOMUHUSI 00pa3yeT-
Cd OYeHb IUTOTHBIA U Fa30HEIIPOHUITaeMBIA MOHOTHIpaT Aly- O5 - H,O.

AHOJIHad IUIeHKA SBISETCS XOPOIIEH OCHOBOU JUTS JTAKOKPACOYHBIX COCTABOB, KOTO-
pBIe TaKXkKe YacTo IPUMEHSIOTCS B Ka4ecTBe 3alllUTHO-I€KOPATUBHBIX ITOKPBITUN. DIeK-
TPOXUMMYECKOE aHOIMPOBAHUE W OKPACKA OCYIIECTBIAIOTCS Ha 3aBOJaX PasJIMYHBIX OT-
pacnelf HapOJHOTC XO3{WCTBAa, B TOM YHWCIE Ha 3aBOJaX ANIOMWHUEBLIX CTPOWUTEIHHBIX
KOHCTPYKIIUA.

8.4. 3ABOJBI CTPOUTEJILHBIX ATIOMUHHWEBBIX KOHCTPVYKITA ;
HOMEHKIIATYPA U3ETAN

OCHOBY TIPOMBITILICHHOCTH CTPOUTEIBHBIX ATIOMUHUECBBIX KOHCTPYKIUi B Poccum u
crpanax CHI' cocrapisiioT KpymHBIE CHEIMAIM3UPOBAHHBIC 3aBOJIBI, pabOTAIONKAe IO
TTOJTHOMY TE€XHOJIIOTMYECKOMY ITUKITY. Takux 3aBOJIOB, MOIITHOCTh KOTOPBIX KOJIEOIETCS OT
10 1o 24 ThIC. TOHH KOHCTPYKIIUI W WU3JEIUN B TOJ, B HACTOMAIIEE BpeMsI HACUUTHIBACTCS
msaTh. Ha HUX M3roTaBIMBaeTCs IIPUMEPHO IMOJIOBUHA IIPUMEHSIEMBIX B CTpaHe allOMU-
HUEBBIX KOHCTPYKIIUH, OCTAJIBHBIC — Ha HEOONBINMMX 3aBOJAX ATIOMUHUEBBIX KOHCTPYK-
MUH WK B TIEXax 3aBOJIOB CTPONUHIYCTPUM U JIPYTHUX OTPACIEH ITPOMBITTLICHHOCTH.

Crienmua u3upoBaHHBIC 3aBOJBI PACIIONOXEHBI B Topojax Boponexe, XabapoBcke,
Canxr-IletepOypre, B r. BumnoMm (Mockosckast obiacts) U bposapax (Ha YkpawHe).

Bce kpyrmHbIe 3aBOBI M HEKOTOPBIEC 3aBOJIBI HEOOJBIION MOITHOCTA MMEIOT COOCTBEH-
HbIe IpoMWIBHEIE IIeXa ¢ TUHUIMHA [IpecCcOBaHMI Ha 6ase IIpeccoB ycuareM oT 1250Tc
1o 2500 Tc. IlepBoHAYaUIBHO Ha 3aBOAAX, PaOOTAIOIIMX IO ITOJHOMY ITUKIY, OBLIO yCTa-
HOBJICHO TI0 2 WK 3 JIWHUM IIpeccoBaHus. B HacTosIee BpeMsT IPOU3BOIUTCS PEKOHCT-
DPYKITHST HEKOTOPBIX U3 3aBOJIOB C YBEJIMICHUEM Ha HUX KOJIMYECTBA STUX JTUHUA.

Bce 3aBopbpl OCHAIIEHBI AaBTOMATU3MPOBAHHBIMU JUHUSIMUA aHOAMPOBAHUS (Ha
Canxr-IleTepOyprcKoM 3aBojie OCYIIECTBICH MOHTAX JTUHUNM aHOIWPOBAHUS C TOPHU30H-
TAJIBHOM WIM BEPTUKAIBHON ITOABECKOM Tpoduieit). MalsipHO-0KpacouHbIe OT/IEICHUS
1IeX0B 3aIUTHO-/IEKOPATUBHBIX MOKPHITHN JIEUCTBYIOT Ha 3aBojiax B Bumnom u Bopowne-
Ke, BBEJICHBI OHW TaKXKe Ha JIPYTHX 3aBOJIAX.

Ha 3zaBogax B Bumnom, BopoHexe 1 XabapoBcKe MMeeTCs 0OOPYIOBAHUE NI M3r0-
TOBJICHUS TAHENCH C CepAIeBUHON M3 KECTKUX IICHOILIACTOB, IIPU 3TOM 3aBOJA B Buj-
HOM BBIITYCKAaeT HA CTEHJIOBOM OOODPYIOBAHWY TPEXCIOWHBIC TAHEIU C TEILTOM30JISAITNCH
13 (heHOIBHO-PE30JIFHOTO TTeHOIUIACTa, 3aBO/I B BopoHexke Ha aHAJIOTHYHOM 00OpYyIOBa-
HUW BBIITyCKAET TAHEIU C CEPIIIeBMHON M3 TIEHOMOIUYpeTaHa, a 3aBojl B XabapoBcke -
Ha HEIPEephIBHON JIMHUU JBYXCIONHBIC MaHeIW (MOHOIAHEIHW) C TEIUIOM3ONIAINeH U3
neHoroanypetana. OOIUITOBKA TTaHeNeH — MPeuMYIIecTBEHHO M3 OITMHKOBAHHOW M OK-
paireHHoOU cranu. Ha cTeHIOBOM OOOpPY/IOBAHWUK BBITYCKAIOT B CPABHUTEIHHO HEOOJb-
1moM 0ObeMe TaKKe MMaHEe I ¢ ATIOMUHUEBBIMU OOJIUITOBKAMHU.

3aBoael B BumHOM 1 BopoHexe M3roTaBIvBaioT ITPOMIMPOBAHHBIC JTHUCTHI M peed-
HBbIE ITOJIBECHBIC IOTOJKH; BCE 3aBOJIBI BBITYCKAIOT MAaHEJIbHBIC ITOJIBECHBIC MOTOIKHU
600 x600 MM™.

Ha Bcex 3aBojiax M3roTaBIMBAIOT KapKacHO-(UIeHYAThIE KOHCTPYKITMM - OKHA,
BUTPaXHU, JBEPH, MMEPETOPOAKK. YeThIpe 3aBOJIa BBIIIYCKAIOT KOHCTPYKITUY TI0 €IMHOMN
HOMEHKJIAType, TSTHIM - 3aBOJ B BujgHOM - MMeeT eMHYI HOMEHKIATYPY, OPUCHTH-
POBaHHYIO Ha CTPOUTEIHCTBO MOCKBBI, MPAKTUICCKU ITOJHOCTBHIO TOTJIOIIAIOIIEH eTo
MIPOJYKITHIO.

Haubomnee obmupHa HOMEHKIATYypa BOpOHEXKCKOTO 3aBO/ia, OCBOMBIIIETO OKHA C
OJIMHAPHBIM M JIBOMHBIM OCTEKJICHUEM, IIepeIUleTaMM M3 MOHOJIUTHBIX Tpoduieit, u3
KOMOMHWPOBAHHBIX ITpOoIIIeil ¢ TEPMOBKIAJIBIIAME (OCTEKICHBI CTEKJIOTIAKeTAMI) U C
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pa3ZeNbHBIMI TIEpeIUIeTAMU, a TakkKe 3HAYUTESbHOE KOJMMYECTBO THUIIOB YITOMSHYTHIX
MpohUIMPOBAHHBIX JIUCTOB M PEEUHBIX ITOJBECHBIX ITOTOJKOB. B OCTAIIFHOM HOMEHKJIA-
Typa 3aBoJIoB B BopoHexe, BumnoMm, Xabaposcke, bpoBapax nu Caukr-Ilerepbypre mpu-
MEpHO OJIMHAKOBA.

3aBOJIBI ATIOMUHUEBBIX KOHCTPYKIIMI CBOMMHU CHJIAMU IIPOU3BOALT 3HAYUTECIHHYIO
4acTh KOMIUICKTYIOIIIHUX W3JEINN, B TOM YHUCIE ITPUOOPHI OTKPBIBAHUS, MATPUIHBINA WH-
CTPYMEHT U JIp., a 3aBojisl B BuyjHoMm n BopoHexke - Takke YIUTOTHSIOIMWE TPOKIAJIKH,
CTICTIKPETIEK, TEPMOBKJIAJIBIIIN [T KOMOMHUPOBAHHBIX ITPpOdUIIEH.

Homenkiatypa MPOAYKITMHA KaXJIOTO OTHEIBHOTO 3aBOJIa JOCTATOYHO IMUPOKA W B
3HAYUTETRHON Mepe CXOHA ¢ MPOJYKITUeH Mpyrux 3aBofioB. Crenranrn3aius 3aBOIOB Ha
Y3KOM HOMEHKJIAType He IIPelyCMOTpeHa, Tak KaK KOJMYECTBO TAKWUX 3aBOJIOB B HACTOSI-
1ee BpeMs HEBEJIMKO W PACIIONIOKEHBI OHU Ha 3HAYUTESIBHOM PACCTOSIHUS JPYT OT JIpY-
ra. Hike rmokasaHbl OCHOBHBIE BUIIBI CEPUITHOM MPOAYKIIMN KOHKPETHBIX 3aBOIOB. [Ipu
pa3MelleHnii 3aKa30B Ha KOHCTPYKITUK CJIEJIyeT UMETh B BUIY, YTO HOMEHKIATypa IIpo-
JYKITMK 3aBOJIA JIOCTATOYHO YacTO IIPETepIIeBAET M3MEHECHUS M B KaXJIOM KOHKPETHOM
ciyqae HEOOXOIUMO TIPEIBAPUTEIHFHOE COMIACOBAHNE C M3TOTOBUTEICM.

Boponesccxuii 3CAK.

OkHa 1 OaJKOHHBIE JIBEpU OOIECTBECHHBIX 3IAaHUI ¢ OJWMHAPHBIM OCTEKJICHUEM, C
JTBOMHBIM OCTEKJICHHUEM CTEKJIOTIAKEeTaAMU W JIMCTOBBIM CTEKJIOM, C TPOWHBIM OCTEKJICHU-
eM. Kapkachl OKOH OfMHAPHBIE M3 MOHOJIWUTHBIX Mpoduieit, oJuHapHble U3 KOMOWHM-
POBaHHBIX TIpod e, pa3aeabHble. BUTpakyu M BUTPUHBI C OJMHAPHBIM OCTEKICHUEM U
JIBOMHBIM OCTEKJICHHEM CTEKJIOIAKETAMU B OJWHAPDHOM KapKace, C JIBOWHBIM OCTEKIe-
HUEM JIUCTOBBIM CTEKJIOM B pa3/leJIbHOM Kapkace. J[Bepu pacmaliHble W Kadarolneecs
OTJIeJIbHBIE M B COCTaBe TaMOYpHBIX OoKoB. [lojiBecHBIC IMOTOJKU ITAHEIBHBIE (B TOM
quciie 0ObeMHOIITAMITOBAHHBIE) U peedHble ¢ repdoparueit u 6e3 mepdoparu. [Ipo-
dwmpoBanuble ucTBl  A26-1200-0,8(1,0), AS50-1000-0,8(1,0), ITIA6-1000-0,8(1,0).
TpexcnoitHble TTaHEIN ¢ CEPAIICBUHON M3 ITCHOITOINYpEeTaHa.

Obsedunenue «MocmemartokoHcmpyKyua» (e. Buownoe).

OkHa 1 OaTKOHHBIC JBEPH ODINECTBCHHBIX 3IaHUM C IBOMHBIM OCTEKJICHUEM CTEKIIO-
MaKeTaMHd M JIUCTOBBIM CTEKJIOM. Kapkacbl OKOH OfMHApHBIE W3 KOMOWHWPOBAHHBIX
npoduieit 1 pazjeabHble. BUTpaXu ¥ BUTPUHBI C OJMHAPHBIM OCTCKICHUEM B OJMHApP-
HOM KapKace W ¢ JBOHHBIM OCTCKJIICHMEM B pa3ieIbHOM Kapkace. JBepu pacmariHbie
OTJIeJIbHBIE M B COCTaBe TaMOYpHBIX OoKoB. [lojiBecHBIC IMOTOJKU ITAHEIBHBIE (B TOM
quciie 0ObeMHOIITAMITOBAHHBIE) U peedHble ¢ repdoparueit u 6e3 mepdoparu. [Ipo-
dwmposarubie ucTel AS0-1000-0,8(1,0) 1 CITA-1502. TpexcioiiHble MaHEIN C Cepi-
1eBUHOHN 13 (heHOIBHO-PE30IFHOTO MTeHOIUIACTa U O0paMIICHHEM 110 KOHTYPY.

Xabapoeckuii 3CAK.

OkHa ¥ OGaJIKOHHBIE JIBEPU OOIIECTBECHHBIX 3IAHUN C OJMHAPHBIM OCTCKICHUEM, C
JTBOMHBIM OCTEKJICHHUEM CTEKJIOMaKeTaMM 1 JIMCTOBBIM CTEKJIOM. Kapkachl OKOH ofMHap-
HBIC M3 MOHOJUTHBIX U KOMOWMHUPOBAHHBIX ITpodUIIeit, pa3ienbabie. BUTpaku U BUTpH-
HBI ¢ OJIMHAPHBIM OCTEKJICHHEM B OJIMHAPHOM KapKace, ¢ JBOHHBIM OCTEKJICHUEM B pas-
JIleTBHOM Kapkace. J[BepH pacranrHbple OTeIbHbBIC M B COCTaBe TaMOypHBIX 610KoB. IToj-
BECHBIC ITOTOJIKU ITaHEIbHBIE ¢ Tlepdopareit u 6e3 mepdopaitiui. TpexcIoiHble MaHeIn
C CEepIIeBUHON M3 MMEHOITOINYypeTaHa.

Bposapckoii 3CAK (YkpanHa).

OkHa 1 OJIKOHHBIC JIBEPU OOIECTBEHHBIX 3/IaHUN ¢ OJMHAPHBIM U JIBOMHBIM OCTEK-
JICHWEM JIMCTOBBIM CTEKJIOM B OJMHAPDHOM MOHOJUTHOM W pasJie/IbHOM Kapkacax. But-
PaXu M BUTPUHBI C OJMHAPHBIM OCTEKJICHUEM B OJMHAPHOM KapKace W ¢ JBOWHBIM OC-
TEeKJICHUEM B pas3/ieIbHOM Kapkace. J[Bepu paclialrable OTAEIbHBIE M B COCTABE TaMOyp-
HBIX 070KOB. [lo/BeCHBIE TTOTONKHU ITAHEIBHBIE (B TOM YHCIe OOBEMHOIITAMITOBAHHBIE) C
nepdoparueit 1 6e3 nepdopalliu.
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Cauxm-Ilemep6ypeckuti 3CAK.
MOoITHOCTH 3aBOjia BBEIEHBI He MOTHOCTHIO. Ha GIyokaifiiiie rofsl HaMedeH BBITTYCK

COKpaIIeHHON HOMEHKJIATYPHl KOHCTPYKIWi. OKHa OOIIECTBEHHBIX 3/IaHWNA ¢ OJMHAp-
HBIM U JIBOMHBIM OcTekiIeHreM. Kapkachl OKOH OfMHApHBIE M3 MOHOIUTHBIX ITpoduieit
¥ pazjieSibHble. BUTpaXu ¥ BUTPUHBI ¢ OJMHAPHBIM OCTCKJICHHEM B OJMHAPHOM KapKace
W ¢ JIBOMHBIM OCTEKJICHHEM B pa3jielbHOM Kapkace. [[Bepu pacrianrable OT/EIbHBIC U B
cocTtaBe TaMOypHBIX OJOKOB. IlojBeCHBIE MOTOJIKKM IIaHEIbHBEIE ¢ Iepdopamyeii m 0e3

nepgopalliu.
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PA3AEI 111

TEXHUYECKAS DKCILTIYATALIUS, PEKOHCTPYKIINS, OBCIEJOBAHUE,
YCUJIEHUE W UCHIBITAHUE METANINYECKUX KOHCTPYKIIUHN 3JAHUN N
COOPYXKEHUN

TIIABA 9
PEKOHCTPYKIIMOHHBIE PABOTBI I TEXHTYECKAA DKCILITYATALIAA

9.1. OBIIUE NOJOXEHNA

Ilogapmsioniee OOIBIMMHCTBO 3[AHUN M COOPYXKCHUM, ITOABEPTralOIIMXCs TeXHITIC-
CKOMY TIEPEBOOPYKCHUIO, YCWICHHUIO WM PEKOHCTPYKIIMHM, MMEIOT CYIICCTBeHHBINA hm-
3UYEeCKUA M3HOC, HAKOILUTCHHBIN 3a TOABI MPeABIAYINeil sKcInryaTarmu. 1lpm sToM MHO-
THe M3 HUX yCTapeBalOT MOpAabHO, He OTBCUAIOT TpeOOBAHUIM H3MEHUBIIEHCS TEXHO-
JIOTUH, COBPEMECHHBIM CAHUTAPHO-TUTMCHUICCKIM HOPMaM, HEe COOTBETCTBYIOT PKOIOTH-
YecKUM TpeOoBaHmAM. Bce 3T 0O0CTOATEIBCTBA BEIHYKIAIOT B MPOIlecce PeKOHCTPYKITAN
BBIIIOIHITE PSII COIYTCTBYIOIIMX pabOT, HAIPAMYIO He CBI3aHHBIX ¢ MOACpHHU3AIMCH
TEXHOIIOTMH, HO CYIIECTBEHHO BIVSTIONIAX Ha CTPOUTEIHLHOE 00ecIeUeHIe PEKOHCTPYKITIAM.

IIprMeHATETBHO K TPATUIIMOHHBIM 2TalaM pealn3allli I000i TeXHUIeCKO UIen B
CTPOUTEJIBCTBE (pa3paboTka IIPOEKTa, W3TOTORICHWE KOHCTPYKIIMH KW BO3BEJICHHE Ha
MOHTaXe) paboTHI 1T0 PEKOHCTPYKITAN 3TAHUN M COOPYXKECHUHN CYIECTBEHHO OTIMYAIOTCS
OT aHATOTUYHEIX paboT IIPY HOBOM CTPOUTEILCTRE.

HanGonree xapakTepHble BHIBI PEKOHCTPYKIIMOHHBIX pPabOT B IIPOM3BOACTBEHHBIX
00BbeKTax, IMPUBI3aHHBIE K OCHOBHEIM 2JIeMEHTAM M YacTsIM KapKaca 3JaHUil W Coopy-
XEHUI IpUBEJICHBL B Ta01.9.1.

Crenmmdrka IpoeKTUPOBAHMS PEKOHCTPYKIINU 3TaHUA M COOPYKCHUI ¢ ITeIbI0 MaK-
CUMAaITbHO BO3MOXKXHOI'O MCITOIB30BAHMS PKCILIYAaTUPYSMbBIX KOHCTPYKITUMA 3aKIII0OUaeTCH:
— B HEeOOXOIMMOCTH yJeTa CBOMCTB MaTepHala M aHalm3a OCOOCHHOCTEH KOHCTPYKTHUB-

HBIX PEICHUl, HEe MPUMEHSIONUXCS B HACTOSIIee BpeMsl (CTATW ¢ HEIPUBBIYHBIM

COCTaBOM M CBOICTBAMM, CTBIKOBEIC CBApHBIC COCAMHCHMS ¢ HAKIAJIKAMM, KJICIIaHbIe

KOHCTPYKITUH), JIJISI KOTOPBIX OTCYTCTBYIOT CIIPABOYHBIE JIAHHBIC W alIpOOMPOBAHHBIC

PEeKOMCHIAITNH 110 IIPOSKTUPOBAHUIO;

— B TIOTPeOHOCTH TIMATSIFHOIO yueTa (PM3MICCKOTO COCTOTHUSI KaKIOH KOHCTPYKITAN
W OTIEIBLHOIO €€ 2JIeMEHTa, UYTO HEBO3MOXHO 0e3 IeTATLHOTO MpeAIIpOeKTHOTO 00-
CIICJTOBAHMS TEXHHUICCKOIO COCTOSHHMSA KOHCTPYKIWM M aHaxn3a YCIOBHM HX PKC-
IUTyaTaITnum;

— B pa3HooOpazuu PakKTIIeCKN MMEIOIIMXCI B HATYPHEBIX KOHCTPYKITASIX HECOBEPIICHCTB,
TedeKTOB W MOBPEXKACHMH, ITUIAIONINX IPOSKTUPOBIINKA BO3MOXHOCTI paccMaTpH-
BaTh TOJIHKO ONHY XapaKTepPHYIO KOHCTPYKIIMIO M3 TPYIILI OJHOTHUIIHBIX IO Ha3HAUC-
auio (hepMmy, OaIKy, CTOHUKY U T.I1.), KaK 9TO JIEJIAeTCS [IPU HOBOM TPOEKTUPOBAHUH;

— B IIOUCKE TaKMX KOHCTPYKTHBHEIX PeIllCHUM, pealn3allds KOTOPBIX OCYIIeCTBAMA B
CTeCHEHHBIX YCIOBHUAX ACHCTBYIONIETO IIPOM3BOICTBA M, II0 BO3MOXHOCTH, Oe3 ocTa-
HOBKH TEXHOJIOTMICCKUX IIPOIIECCOB;

— B HEOOXOIUMOCTH pa3paboTKM TOIIOJHUTEIBHEIX MEPOIPUATHH II0 OOeCIIeUeHIIO
HEepa3pyIIMMOCTH KOHCTPYKITUN 7O MX PEKOHCTPYKIIUMM (CTPAXOBOYHBIE MEPBI) U B
mIpollecce TpeOyeMOoro M3MEHEeHNI KOHCTPYKTUBHO 1 pacueTHOI CXeM COOPYXKCHMS.

280



Tadmuua 9.1. Buiel peKOHCTPYKITMOHHBIX paboT

PexoHCTpyHpyeMble 27IeMEHTEI
37aHWI 1 MHXEHEPHBIX OCHOBHEBIE BUABI paboT
COOpYXeHUIt

YBenuueHue BHICOTHI OJHOSTAXHBIX 3MaHUH WITH BBICOTHI

OOBeMHO-TUTAHUPOBOYHEIES N
BepXHETO 3TaXa MHOTORTAXHEIX 3MaHUN; N3MEeHEHHe CETKU

nmapamerpb
KOJIOHH; YBeJIMUeHHUe TPoJieTa
VcraHOBKA TOMOTHUTETBHBIX KPAHOB; 3aMeHa MOCTOBBIX
TTogbeMHO-TpaHCTIOPTHOE KPaHOB C YBEIMUEHUEM TPY30MOIBEMHOCTH; YCTPOUCTBO
obopyIoBaHHe MOIBECHOTO TPAHCIIOPTA; CTPOUTENTHCTBO KPAHOBBIX 3CTa-

Kaa BHYTPHU IIEXOB

3aMeHa TUTUT TTOKPHITUS W KPOBIW; YCTPOMCTBO JIETKO-
ITokphITHS, KPOBIH cOpachIBaeMbIX TTOKPBITHH; YCTpOiicTBO poHapeit; ycra-
HOBKa JIOTIOJTHUTETHHBIX CBA3ei

Vewunenue 1ol yBETMUEHHYIO TEXHOJIOTHIECKYIO HATPY3KY;

IlepekprrThs - M
YCTPONCTBO AOTIOMHUTEITHHEBIX TIepPeKPBITHI

Ycunenue u HapalnBaHHE KOJIOHH; HSMCHECHUE CHUCTEMbI

Kononust .
CcBA3eH

YCTpoicTBO OTBEPCTHH B ILUIMTAX MOKPHITHUI; CTPOUTETb-
BentwigiinonHoe 00OpyIoBaHWe | CTBO BEHTIIAXT; YCTAHOBKA HAAKPHIITHEIX BEHTUISTOPOB
¥ 30HTOB Ha KPOBJIE; ToIBecka TPyOOTIPOBOIOB

IlepeycTpoiicTBO TpaHCIIOPTEPHBIX Tajepeil; mpucTporKa
MuxeHepHble KOMMYHUKAITUH T TOBBIX TAXT; CTPOUTEIIHCTBO ACTAKA JUTA TIPOKITAIKHI
KOMMYHUKAITUH

IIpucrtpoiika U HagcTpoiika; YCTPOUCTBO IMEePEeXOIHBIX Ta-
Hosrle moMetieHus Jepeit; mepeoOOpyIoBaHEe OTKPHITHIX KPAHOBBIX ACTaKal
B TIPOU3BOJCTBEHHBIC 3MaHUS

IIpu 3a600ckom uzeomosaeHuy KOHCTPYKITAI IS TTeliell peKOHCTPYKITAI TakXKe IIpo-

SABJISIIOTCS CIIEITN(DIIecKIe BUIBI pabOT M OOCTOSTEBCTB, YCIOKHSIONINAE TTIPOU3BOJICTBO:

—  WHIUBUAYATHHBIN XapakTep OOMBIMAHCTBA KOHCTPYKTUBHEIX SJIEMEHTOB 3aTPYIHSICT
WIN JleTaeT HeBO3MOXKXHBIM WHIYCTPUATBHOE WX M3TOTORICHME,

—  3HAYUTEIbHAS IO ICMEHTOB M, B IIEPBYIO OUYepelb DJIEMEHTOB YCWICHMS, TOJDKHA
M3TOTABIUBATHCS ¢ YICTOM ITOATOHKM IO MECTY YCTaHOBKM,

—  TIPaKTUIECKN UCKITOYACTCS BOSMOXKHOCTD TIPOBEICHMS Ha 3aBOJic KOHTPOIBHOM COOPKIL.

Haxowen, Moumadscuvie pabomsl IO PEKOHCTPYKITNN W YCIWICHUIO WMEIOT CIIEIYIO-

e, XapaKTepHble TOJBKO U 9TOTO BHAA AeSITeIbHOCTH, OCOOCHHOCTH:

— HeoOXOTUMOCTh IIPOBEICHMSI BCETO KOMIDIeKCa PabOT B YCIOBUSIX IeHCTBYIOIIETO
MIPOM3BOJICTBA WIN IIPH €r0 MUHUMATHHBIX OCTAHOBKAX CO3MAacT TPYIHO IIPEOaoIIe-
BaeMble CTECHEHNST MOHTAXHBIX paboT B IIPOCTPAHCTBE U BO BPEMCEHI;

— MOHTaXHBIe OTlepallii, KakK IIPaBWIO, UMEIOT paccpeIOTOUCHHBIN Pa3oBBIM XapakTep,
JIOCTYTI K MECTY IIPOM3BOACTBA MOHTKHEIX pabOT KpaifHe 3aTpyIHeH, YCIOXHSIOTCT
YCITOBUS OOeCIiedeHns Oe30IIacHOr0 MPOBeACHNI COOPOYHBIX M CBAPOUYHBIX paboOT Ha
JIeACTBYIOIIEM TIPEIIIPUSATHMN,

— CTeCHEeHHOCTH CKa3bIBacTCd Ha OrpaHMYCHWM WIA HEBO3MOXHOCTA TIPUMEHEHUS
TIPUBBIYHBIX 1 3M(HeKTUBHEIX MEXaHU3MOB W METOIOB TIPOM3BOACTBA pabOT (YKPYITHM-
TeJbHAsT cOopKa, MOIITHOE KPAaHOBOE 000PYIOBaHMe, KPYITHOOIOUHEBIN MOHTAX 1 T.I1.);

— TIOSBIICHHWE OIepalldif W BUIOB PaboOT, He XapaKTepHBIX I HOBOTO CTPOUTEIIHCTRA
(TeMoHTaX, IMMpaBKa M YCWICHWE CYIIECTBYIONTMX KOHCTPYKITHM B IIPOCKTHOM IIOJIO-
JKeHUH, paboTa ¢ KICMAHBIMM KOHCTPYKIIUSIME), KOTOpBIe TPeOYIOT CITeIMaIbHON
IIOITOTOBKH, OCHACTKI W OOYUCHUS KaJIpoOB.
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BrrmmreniprBe/leHHBIE OCOOCHHOCTH OMPEeNeITIONNM 00pa3oM CKa3hIBAIOTCS Ha BCEX
CTaIASIX CTPOUTENHHOTO IIpollecca. 1Ipy ITOM TIOMOXKEHME YCYTYOISIeTCsS OTCYTCTBHEM
WA cIaboi paspabOTAHHOCTHI0O HOPMATUBHBIX ITOKYMEHTOB IO IIPOSKTUPOBAHUIO U
CTPOUTEIBCTBY B YCIOBUSIX PEKOHCTPYKITHM.

Katactpoduiaeckoe yCKOpeHIe CTapeHUsS MeTAUTOMOHIA CTpaHbl, SIBISIONEeCcT CIel-
CTBUEM WHBECTUITUOHHOTO TOJIOMA B MOCIeIHEe MeCATIIICTHAS, ITOHYXKAAeT pacCMaTpUBaTh
PEKOHCTPYKITMOHHEBIE PabOTHI KaK OCOOYI0 OOJNIACTh MeSTETBHOCTH B CTPOUTEILCTRBE U
JlaKe Kak CIeI(PUIecKy0 HApOIHOXO3TUCTBCHHYIO TTpobIeMy. AKTYaAIBHOCTh ITOM 3a-
a9 OODBICHSET ITOSBICHME HACTOAIIETO paszfieia CIPaBOYHUKA, B KOTOPOM BIICPBBIC
cleNaHa TIOMBITKA OOODIMEHNS UMETOIIeTocs IIepeIOBOTO OITBITa, W IIPUBEACH KOMILIEKC
HEeOOXOMUMBIX CBEACHUN TSI MHKEHEPOB-TIPOCKTUPOBITAKOB U PAOOTHUKOB CTPOUTEITH-
HBIX OpTaHU3aINi, CIEITUATU3NPYIONINXCSI HA BRITIOTHEHNN PeKOHCTPYKITMOHHBIX paboT.

9.2. TEXHUYECKAA DKCTUIYATAIINY CTATTBHBIX KOHCTPYKITUH

9.2.1. OcHoBHble MoJoXeHUs. TexHUUEeCKad HSKCILTyaTallds CTATBHBIX KOHCTPYKITUHA
IPOU3BOJCTBEHHBIX 3aHUNA U COOPYXECHUU MOXKET pacCMaTpUBATHCA KaK KOMILIEKC Me-
POIIPUATHIA, HAIIPaBICHHBIX Ha 0OeCIleueHUe Oe30TKAa3HOU MX padoThl B TEUeHWE HOpMa-
TUBHOTO CPOKa JKCIUIyaTalldW 110 TEXHOJNOTHYECKOMY Ha3HAUEHUIO, MPEILyCMOTPEHHOMY
poeKTOM. B aTOM KOMILIEKCe ClaeyeT OTMETUTH B IIEPBYIO OUYEPEIb:

—  TMEePUOANIECKHUE OCMOTPBI KOHCTPYKIIUU € TEJIBI0 BBIIBICHUS OTKIIOHEHWH, 1e(heKTOB
¥ IOBPEXJICHU, BBI3BAHHBIX YCIIOBUSIMHU SKCILTyaTaAIIUN,

— KOHTPOIIb 32 HEJOITYCTUMOCTBIO MPEBBINICHUS SKCILIyaTAITMOHHBIX HATPY30K Ha KOH-
CTPYKITAU II0 OTHOIIEHUIO K IIPOEKTHBIM;

— KOHTPOJb TEMIIEPATYPHOTO PEXWMa 3IKCIUIyaTallud KOHCTPYKIIWM (HemoIyleHue
eperpesa Mpu BO3MOXHBIX HAPYIIEHUSIX TEXHOJIOTUY IV YPE3MEPHOTO OXIIAKICHUST
IPY OTKIIIOUCHUM OTOILUICHWS, & TaAKXKe IPU JIOKAIBHBIX ITOBPEXJICHUSIX OrpaXaaio-
IMUX KOHCTPYKITHE U JIp.);

— KOHTPOIIb 3a U3MEHEHWEM arpeCCUBHOCTH CPEJIBL,

— COOJIONleHME CPOKOB MPOBEIACHUWS TEKYIIWNX W KalWTaJIbHBIX PEMOHTOB U oOecIieve-
HWE KOHTPOISI 33 KaYeCTBOM padoT;

— CBOEBPEMEHHOE M KaYeCTBEHHOE JOKYMEHTalIbHOE O(OpMIICHWE BCEX BUIOB IIPOBO-
IMMBIX Ha OOBCKTEe paboT, HaYMHAI C TIPUEMKHM B SKCIUIyaTalldio (aKThl CHadu-
MIPUEMKH, TTOJTHBIA KOMIUTEKT YepTeXEU MIPOEKTa, aKThl Ha CKPBIThIe pabOTHI, KypHa-
JIBI MOHTaXHBIX padoT, XYpPHAIBl aBTOPCKOTO HAA30pa, TACIopTa 3[[aHU U COOpYXKe-
HUIL OOBEKTa, aKThl 00 MMEBIIMX MECTO aBapWsIX W OTKa3zax, INPOBEJCHHBIX B IIPO-
MIJIOM PEMOHTAaX, YCUICHUSX U PEKOHCTPYKITASIX M T.11.).

JIio0ble M3MeHEHWs, BHOCUMBIE B KOHCTPYKIIMU 3JaHUNA W COOPYXEHWHA B IIpOIlecce
HKCIUTYyaTaIlli MOTYT OCYIECTBISATHCS TOJIBKO MPY HATWIWAU IIPOECKTHOU TOKYMEHTAITUH,
o(hOpMITEHHOI M YTBEPXJIEHHON B YCTAHOBIEHHOM ITODSIIIKE.

Bce MepompugThd II0 TEXHUYECKOU SKCIDIyaTalluyl PerIaMeHTUPYIOTCS COOTBETCT-
BYIOIIIUMHU OTPACICBBIMUA HOPMaMU M CTaHAAPTAMHU ITPEIIPUASTTHA.

9.2.2. YcaoBus 3KCILTyaTAIMH CTAJBHBIX KOHCTPYKIMA. CTelleHb (PU3MIECKOTO U3HOCA
KOHCTPYKITUA 3aBUCHUT B OCHOBHOM OT YCIOBHAA W MPOJIOJDKUTEIBHOCTHA SKCIUTYaTallin
37aHUSI WX COOPYXKEHUS U OIIPEEISICTCS IPEXIIEe BCETO BEIUIYMHOU M MHTCHCUBHOCTBIO
HArpy30K 1 BO3JIEUCTBUM.

Haepysxku. OakTudeckKue HArpy3Kd MOTYT CYIIECTBEHHO OTIMYATBCS OT IIPEIyCMOT-
PEHHBIX IIPOSKTOM IO BEJIMYWHE, MECTY NPWIOXKECHUSA W XapakTepy. YTOUHEHUE HATPY30K
OCYIIECTBIIETCS AHAIU30M TEXHUYECKON [TOKYMEHTAIIMKA W IapaMeTPOB TEXHOIOTMYE-
CKOTO IIpollecca, a TakKKe IMyTeM HAaTypHOTO OCBUWJIETEIbCTBOBAHWA KOHCTPYKIIMKA U U3Y-
YEeHUSA JAHHBIX OJVDKAUIIINX METEOCTAHITHM.
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IIpr »TOM, KpoMme MIeHMCTBUTEIHHON BEIWIMHBI HATPY3KHM OT COOCTBEHHON MAacCHI

KOHCTPYKIIMHA YCTaHABIUBAIOTCS:

— MeCTO TIPWIOKCHUI 1 BeJWINHA CTATUICCKUX U TUHAMWYECKUX HATPY30K OT TEXHO-
JIOTHIECKOTO OOOPYIOBAHMS;

— MecTa CKIaJAPOBAHUS MAaTepHAIOB, MOIYGhabpUKATOB 1 TOTOBOM TIPOAYKITIN W BEJIH-
YUHBI TIPeIeIbHBIX HAIrPy30K OT HUX;

— TPY30IOTBEMHOCTh U PEXUM PabOTHI MOCTOBBIX, KOHCOTBHBIX, ITOABECHBIX KPAHOB 1
JIPYTOTO TTOTBEMHO-TPAHCIIOPTHOTO 0OOPYAOBAHNT;

— MecCTO, BeC, COCTaB U CKOPOCTh HAKOIUICHUS MHUICBBIX OTIOXKCHUIA,

— MecCTa IIOBEHIMICHHBIX CHETOBBIX W IHUIECHETOBBIX OTJIOXKCHUM HA TIOKPBITHE W BO3-
MOXHAasI CKOPOCTh X HAKOILICHUS.

Bo3zdelicmeus. K sKcIUIyaTallMOHHBIM BO3JIEUCTBUSM OTHOCSITCS:

— TeMIlepaTypHBIN PeXUM SKCIUTyaTAIlTM KOHCTPYKITHI, OIIPEe/sIeMblii KaK TeXHOJO-
TUYSCKUMHU, TAK U IIPUPOIHO-KINMATHICCKUMHU YCIOBUSIMU,

— BEPTUKAIBHBIE W TOPU3OHTAJIBHBEIC IlepeMellieHusT (YyHIAMEHTOB, BBI3BIBAEMBIE 00-
MAMKA WK JIOKATBHBIMU W3MEHEHUSIMH THIPOTCOJIOTHISCKIX CBONCTB OCHOBAHUS
(TTOBBIITIEHUE YPOBHS TPYHTOBBIX BOJI, IPOTEYKA B IPYHT XUMHYESCKU AKTUBHBIX XU~
KOCTelt, PhIThe KOTJIOBAHOB B HEITOCPE/ICTBEHHON OJM30CTH K (yHIaAMEHTaM, IIpo-
KJIaJIKa TTOA3eMHBIX KOMMYHUKAIIUHT U 1Ip.);

— YBEIWYECHME 110 CPABHEHUIO C ITPOCKTHOM CTEIICHU arpecCUBHOCTU Cpelbl (colepxa-
HUE B BO3JyXEe ArpecCUBHBIX Ta30B, XWIKOCTEH, MbUIM, YBEJIHMYCHHUE aOpa3sHBHOIO
BO3JICUCTBUS CBHITYIUX CPEl U JIp.).

Ha ocHOBaHWM BBIBEPEHHBIX TApaMETPOB HATPY30K W BO3JICHUCTBUN OCYINECTBIISI-
eTcsI 30HMPOBaHWE IIPOM3BOJICTBECHHBIX 3/aHUM U coopyxkeHwuii. Llexp 30HUpOBAHUS
3aKJII0YaeTCS B CHUCTEeMAaTHU3allMK YCJIOBUNA (hakKTUUeCcKOW pa®oThl KOHCTPYKIIWM ISt
YCTAHOBJICHMUS PETIaMEeHTa WX COJIEPXAHUS: IMEPUOIMIHOCTh OCMOTPOB U OOCIE/NO-
BaHW#, cocTapjieHWE TpaduKa TPOBEIACHUS IUIAHOBO-IPEAYIPEAUTEIBHOTO, TEKY-
IMEeTo M KalMTATHPHOTO PEMOHTOB, KOTODPBIC MNOJIXKHBI OBITh BKIOYECHBI B CTAHIAPT
IPEIITPUSITHS.

3oHuposaHue no UHMEHCUBHOCMU HA2PY30K JTIOJLKHO OTPAXKATH:

— MecTa YCTAHOBKM TEXHOJIOTHYSCKOTO OOOPY/IOBAHUS € YKa3aHWEM €ro rabapuToB U
Beca,;

— 30HBI CKJIQJMPOBAHUS MATEPHUATIOB C YKa3aHWEM rabapuToOB U IIPEACIbHON BBICOTHI
IITadeIs;

— 30HBI IIpOe3/la HAITOJIBHOTO TPAHCIIOPTA ¢ YKa3aHWeM rabapuToB W IIpeelbHOM Ipy-
30TIOTEMHOCTH;

— 30HBI pabOThl MOCTOBBIX KPAHOB JIETKOTO, CPEIHEr0, TSKEIOTO M BEChMa TSXKEIOro
PEXHUMOB pabOTBI B COOTBETCTBUU ¢ «lIpaBmamMu ycTpoiicTBa M OGe30TacCHONM 3KC-
IUTyaTalliyd TPY30II0abeMHBIX KpaHoB» 1 1o 'OCT 25546-82*.

B obieM ciyyae MHTCHCHUBHOCTH TEMIIEPATYPHBIX BO3ICHCTBUI 3aBUCUT OT THITA
3MaHus (OTarIMBaeMoOe WM HEeoTalUIMBaeMoe), ero rabapuroB (00beMa BHYTPEHHETO
TTOMETICHUS, TIPOTSHKEHHOCTH B IUIAHE W T.I1.), BHJIa TEXHOJIOTHICCKUX MPOIIECCOB U KC-
TOYHUKOB TEIUTOBBIICIEHUS (MOIHOCTD, OTKPBITBIHN, 3aKPBITHIA U T.I1.), CUCTEMbI BEHTH-
JISITTAA.

3oHuposanue no UHMEHCUBHOCMU MeMNepamypHuiX 6030elicmeauii TOJDKHO BKITIOYATH:
— WHTEHCHUBHOCTBH TECXHOJOTHUYECKOTO HATpeBa KOHCTPYKIIUI, KOTOPYIO MPUHSITO pasie-

JIITh Ha TPHU THUIIA: clladasg ¢ HarpeBOM KOHCTpyKIuit g0 50°C, cpelHsIs - HarpeB IO

100°C u cwipHas - mpu Harpese cBelire 100°C;

283



—  MUHUMAIBHYIO 9KCILTYaTAITIOHHYIO TeMITepaTypy KOHCTPYKITAA, KOTOpast YCTaHaARIBA-
eTcs TIyTeM (aKTHIeCKUX MU3MEPeHU B 3UMHUI TIepHOT TIPW OCTAHOBKE TEXHOJIOTHUC-
CKOTO TIpoIiecca, OTKIIOYSHNH TeTUTORBIIEIISTIONINX arpeTaToB M CUCTEM OTOILTCHMS.

3onuposanue no cmeneHu aepeccusHocmu cpedsi, BKIIOYAIOIIEe KIacCHPUKAITHIO
Ta30BO3MYIITHON CpeJlbl, MecTa IPOIUBOB TEXHONOTUYECKUX XHUJKOCTEH W OTIOXEHUHA
XUMHYECKH aKTUBHOMN IIbUIM, ocyliecTBIsgeTcs cormacHo CHull 2.03.11-85 Ha ocHoOBa-
HUAW HATYpPHBIX 3aMepoB. [Ipr 3TOM BBIIEISIOTCA 30HBI C HOPMAIBHBIMUA YCIIOBUSIMHU, CO
crmaboit (ckopocth Kopposzuu 0,05 mm/rox), cpemseit (ckopocTh kopposuu mo 0,1
MM/TO/T) M CUJIBHOM CTEIEHW arpecCUBHOCTH CPeJbl (CKOPOCTh KOoppo3uu metamia 0,5
MM/Ton 1 6oee).

3oHbl nOGbLIMEHHBIX nepemeljeHUll PYHOaMeHmo8 BCIICIICTBUE 3HAYMTENBHBIX Hechop-
Malliii OCHOBAHWI BBIBISIIOTCS ITOCPEJICTBOM TEOJIE3NIECKON ChEMKM OTOJOBKOB (hYH-
JTAaMEHTOB W CUCTEMAaTUIYECKAM HAOIIOIEHUEM 34 UX COCTOSTHUEM.

30HBI, BBIJICICHHBIEC IO HArPY3KaM W BO3JICUCTBUAM KaK OCOOBIE, HAHOCSITCS Ha IUIaH
37IaHUSL WA COOPYXKEHUS; KaXJIO! 30HE IIPUCBAMBACTCI CBOM HOMEpP, OHA BBIIEISICTCS
Ha YepTeXaxX OKPACKOW WIM IITPUXOBKOM.

B cooTrBeTcTBYIOIIEM NpPUMEYaHUU MIPUBOAITCI YUCICHHBIE BEIIMYWHBL [TapaMeTPOB
OITaCHBIX HATPY30K W BO3JCUCTBUM, a TAaKXKe IEPEeUYCHb XapaKTePHBIX BO3MOXHBIX I1O-
BPEXJICHUI DIEMEHTOB KOHCTPYKITHA.

Hawnboitee neicTBEHHBIM M MOOWIBHBIM CITOCOOOM CO3JIaHWS, XpAaHEHUSI U ITOTIOHE-
HUST 2TON BaXHEUIel WHPOPMAIIMA O COCTOSAHUW KOHCTPYKIIAM CETOJHS SBISICTCS
KOMITbIOTEpHAA 0as3a JaHHBIX. Ha Kaxoe 31aHue WIN COOPYXECHUE B KOMITBIOTEPE Opra-
HU3YETCS OTACIBHBIA (haitl, KOTOPBII ITOMOIHSCTCS HOBOU HMH(pOpMalHeit II0 Mepe ec
HOSIBICHUA.

9.2.3. Han3op 3a cocrodgHueM KoHcTpykmmii. Lleipio Hamzopa 3a COCTOSTHUEM KOHCT-
PYKIIAI CO CTOPOHBI CIIYKOBI YKCIUTyaTallUU SBISIETCA CO3JAHUE JTOCTATOYHBIX YCIOBUUN
I TOMJepXaHUd WX B PabOTOCIIOCOOHOM COCTOSIHWM, YTO JOCTUTACTCI CBOEBPEMEH-
HBIM BBBIBICHUEM M OIECHKON 7IeheKTOB WM ITOBPEXIECHWN KOHCTPYKIIMA W WX ycTpa-
HeHreM. B criocobax oCcBUIECTEbCTBOBAHUS HECYIIMX KOHCTPYKIIAM pa3iInvaioT: a) Iie-
PUOJMYECKHAE OCMOTPBI, 4acTOTAa KOTOPBIX YCTAHABIWBACTCS IPEIIPUATAEM, UCXOIA W3
WHTEHCUBHOCTUA SKCIUIyaTallii W IIPEJIIOIaraéMoro TeXHUYECKOTO COCTOSTHUSI KOHCT-
DYKITHit, © ©) BHEOUYEPETHBIE OCMOTPHI, CBI3aHHBIC C TEXHOJOTMICCKUMU OTKA3aMH U
aBapysIMHK Ha JTAHHOM WIIW MOJOOHBIX IPEIIIPUSTHIX, CTUXUAHBIMU O€JICTBUSIMU, a TaK-
Xe, KOTZa TEXHUIECKOE COCTOSHWE KOHCTPYKIIMI BBI3BIBACT HAPYIIEHUE TEXHOJIOTHAYEC-
CKOTO TIporiecca (Ype3MepHBIe TTPOTUOBI U TIepeMEIeHUs, KOJIeOaHUs U BUOpAITUU KOH-
CTPYKITAH ¥ T.I1.).

bonee ocHOBaTelbHOE OCBUWJIECTEILCTBOBAHUE B BUJIE OOCICIOBAHUS KOHCTPYKIIMHA C
MPUBICYCHUEM CIIEIUATAIAPOBAHHON OpraHU3aIu HEOOXOINMO:

— IIpY JJIATEIBHBIX CPOKAX IKCIUTyaTAIlMU 3IaHUS WM COOPYKECHUS;

— IIpu OOHAPYXKEHWUW BO BPEMS OCMOTPOB OIACHBIX e(heKTOB W MOBPEKICHUA KOHCT-
PYKITHIT, OIIEHKY KOTOPBIX HE MOXET JIaTh CIIyX0a TeXHUUYECKOU IKCIUTyaTaIluy TIpe-
PUATHL;

— Tepell TUIAHUPYEMOU PEKOHCTPYKIIAEH, TEXHUYECKHAM I[IEPEBOOPYXKECHUEM WIM MO-
JlepHU3AIACH, TIPEAOIIPEAeAIONUMA U3MEHEHNE YCIIOBUI SKCILTyaTaAllUA U XapaKTe-
pa pabOoThI HECYIIUX W OTPAXAAIONINX KOHCTPYKIIAKA 00CIeNyeMOro OOBEKTA.

Pexkomenayemasi IIepUOJUIHOCTD IIPOBEJICHUS OOCICIOBAHUM METAILTOKOHCTPYKITHMA
3IAHUIM ¥ COOPYXEHUI puBeeHa B Tabi.9.2.

IIpu ocMOTpe MeTaUIMYeCKUX KOHCTPYKITMN 3IaHUM U COOPYXEHUM pabOTHUKAM
CIIYXKOBI 3KCILIyaTallii HEOOXOIMMO OOpaTHUTh 0CO00¢ BHMMAHKWE Ha HaWOOJCe YSI3BH-
MBI€ IS TTOBPEXJICHUH JIEMEHTHI M Y3JIbI COSTMHECHU.
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Ta6mmna 9.2.

IIPOU3BOJACTBCHHBIX 3JIaHUN

TIeproAMIHOCTD IIPOBEICHUS 00CIEAOBAHMI METAILIOKOHCTPYKITHI

Cpok 3KCIUTyaTaniu (JieT), Tmociie KOTOPOTO peKOMeHAyeTCs TIpoBeeHre
KOHCTPYKIUHT i o0cIegoBannd
WX 3JI€MEHTEHI,
ToJIeXAanme B 3TaHUGX C B cpelie
OOCIIeIOBAHUIO | PEKUMOM DPABOTHL | yearpeccusroii u cperHe- CHJIbHO-
cJ1aboarpecCUBHOM arpecCUBHON arpecCcUBHOI
CTponIbHEIE U JIeTKHM U 15 12 10
TIOACTPOIIIHHEIE CpeqHNM
(bepMbL TSKETBIM 1
0Cc000 TSIXKEITBIM 12 10 10
JIeTKHM U
CpeTHIM 30 25 20
Kononust TSKEJTBIM 25 20 18
TIKEIBIM 1
0Cc000 TSIXKEITBIM 20 18 15
JIeTKHM U
IToakpanoBbIe CpeqHNM 18 12 12
KOHCTpyKIIUN TSDKEITBIM 12 8 8
0Cc000 TSIXKEITBIM 8 5 5
CranbHasg KpOBJII Bce pexuMel 10 5 5
IIpoune sneMeH-
ThI TIPOU3BOJICT- —— 30 25 20
BeHHBIX 30aHUN
TpancmopTepHbIe
ranepen —l— 15 10 10

B cmaasubix koHcmpykuyuax nokpeimui (KpOBIS, MPOTOHBI, CTPOIIbHBEIE W IIOA-

CTPOIMWIbHBIE (hepMbl M OANKW, CBA3K IO MOKPBITUIO W CBETOA’PAITMOHHEIC (hoHApM)
MTOJIJICKAT TIePROOUEPETHOMY KOHTPOJIO:

IIeJIOCTHOCTh KPOBEIBHOTO HACTWIA, HAIWIWE WIX OTCYTCTBHE IIPOTEUCK, COCTOSHIE
KpeTUTeHWS HACTIITA K IIPOTOHAM TUTH (pepMam;

MIPSIMOTAHEMHOCTE B IDIaHe W BEIMYWHA IIPOTHOA IIPOTOHOB; COCTOSHMIE WX Kpellre-
HUSA K CTPOIMIBHBIM KOHCTPYKITHSM,

MIPSIMOIMHEAHOCT B IUIAHE TIOSCOB CTPONIIBHBIX (hepM; WCKPUBICHUE ITOSCOB U
CTepIKHEH pellleTKI; BHEY3I0BOE OIMPAHNe MPOTOHOB W IUIAT ITOKPLITHS;, HATAIAE 1
CTeTIeHDb 3aTSDKKY OOJTOB; IEIOCTHOCTh CBAPHBIX IMBOB, KPEIISIINX CTePKHU pelleT-
KU K (hacoHKam; MeTOCTHOCTD 3aKJICTIOK B KJIeTIaHBIX (hepMax; COCTOSHIE OTIOPHBIX 1
MOHT&XHBIX Y3]I0B, HATWMYAE COSAUHUTEIHHBIX ITPOKIANOK B CTEPXKHSIX M3 IApHBIX
VTOJIKOB WX IBEJUICPOB; HATWINE HEAOITyCTUMOTO COTVDKCHUS CBAPHEIX IIIBOB; KOP-
PO3WOHHEIC ITOBPEKICHIS,

COCTOSIHWE KOHCTPYKITUI a3palliOHHBIX W CBETOAIPAIIMOHHEIX (hoHapeil olleHUBaeTCs
IO TeM Xe KPUTePUIM, KOTOPEIe IPUBEICHBI TS CTPOIIIBHBIX (hepM.

B nodxpanogsix KOHCMPYKYUAX 3aCTYKUBAIOT 0COOOTO BHUMAHM:

TPEIIMHBl B TIOSCHBIX IMBaX W OKOJOIIOBHOM 30HE CTeHKU OGalKyd (OCOOCHHO IO
CTBIKAMM PelIbC 1 Y OMop OANTOK), TPEITUHBI B CBAPHBIX IIBAX Y pebep KeCTKOCTA U B
MOHTaXHBIX CTBIKAX TIOSICOB,
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TPEIIMHBI B IMIBAX KPEIUICHUS TOPMO3HBIX JIMCTOB WIM PACKOCOB TOPMO3HEBIX (hepM K
MTOKPAHOBBIM OallkaM 1 KOJTOHHAM;

CMeTIeHrne pelibca ¢ OCH ITOIKPAHOBOM GalK M OCH OANKA ¢ OCH KOJOHHEI,
COCTOSTHUE Y3JIOB KPEIUICHUS ITOAKPAHOBBIX GATOK K KOTOHHAM,

TPEIIMHBI, U3JIOMBI ¥ U3HOC TOJIOBOK PENILCOB;

COCTOSTHHE KPEIUTeHUI peihbca K MOAKPAHOBBIM OaTKaM;

V3JIBI KPEIUIeHUS e3[0BBIX OATOK TIOMBECHBIX KPAHOB, IPSIMOIMHEHHOCTh B ILIAHE,
IIPOTUOBI, UCTUPAHNE TTOJIOK 1 CTEHOK.

B KoaoHHax TIpEXIE BCETO HEOOXOMMMO BEBISBIISTH:

CMeTIeHne oceil KOMOHH ¢ pa3OUBOYHBIX OCEH 3TaHUT;

CTeTIeHb HATSIKCHUS aHKEPHBIX OOJTOB,

COXPaHHOCTh HEOOETOHMPOBAHHOM YacTW 0as3hl KOMOHHBI, CTETICHb ¢¢ KOPPO3HUOH-
HOTO TTOPaKCHUS;

3a00WHEI, ITOTHYTOCTH, KOPPO3UOHHEIN 11 abpaswBHEIN M3HOC BeTBell KOJOHH OT yia-
POB TPaHCIIOPTHEIX CPEICTR, IIepeMellacMbBIX TPY30B M BO3ACUCTBUS CKIATUPYEMBIX
MaTepuaoB;

HACKPUBJICHNE CTEPXKHEH PelIeTKH 1 IeTOCTHOCTh CBAPHBIX IITBOR,

IIOTHYTOCTH, KOPOOICHUS B MeCTax BO3ICUCTBUI BBICOKIX TeMITepaTyp;

pPa3sHUIIA B 0caZkax 1M GOKOBEIC MepeMelleHsT GYHAAMEHTOBR IO KOJTOHHBI.

OCMOTp COCMOARUA C6’ﬂ3€li, 00eCIICUMBAIOIITIX pa60Ty OCHOBHBIX 2JICMCHTOB U IIPO-

CTPaHCTBCHHYIO KCCTKOCTEL KapKaca B ICJIOM, JOJDKCH BLIIBUTD:

HaTMINe M COCTOSHME PACIIOPOK U CBs3eil 1Mo hoHapHOU KOHCTPYKIIAH, 10 BEPXHIM
W HIDKHUM IT0SICAM CTPOITVUIBHBIX U ITOACTPOIIUIBHBIX (hepM, MX HUCKPUBICHUE, CO-
CTOSTHME Y3JI0B KPEIUTCHUS CBA3EH K HEeCYIIIUM KOHCTPYKITHSIM;

HaTIue W COCTOSTHUE BEPTUKATHHEBIX CBS3CH MeXITy KOJTOHHAMM, WX ITOBpEXIcHUE
KOppO3Weii, yIapaMy BHYTPHUIIEXOBOTO TPAHCIIOPTA U CKIAIMPYSMBIMA MaTepraTaMH,
COCTOSTHUE Y3JIOB KpeIUIeHUS K KOJIOHHAM BO BCEX YPOBHSIX.

B KOHCmMpPYKUUAX paﬁolmx niao maaox HYXIAKTCA B IICPBOOYCPCITHOM OCBUICTCIIBCT-

BOBaHHWU:

nepopMaTUBHOCTE (3BIOKOCTH) KOHCTPYKITHH padoveil TUIOIAIKH B TICJIOM;
MEJIOCTHOCTh W COCTOSTHUE KPEIUTEHUS JIUCTOB WM TUIAT HACTWIIA K Dallkam;

CTETICHB TMOBPEXICHUAN MMOSICOB U CTEHOK TJIABHBIX X BTOPOCTEIEHHBIX OATOK BO3JCH-
CTBMEM TPAHCHOPTHBIX CPEJCTB, IIPOJIMBOM MeTaslla, ITUIaKa, arpeCCUBHBIX XUIKO-
CTe;

HaJIW4YWe TPEIINH B CBAPHBIX IIBaX W OKOJOITOBHOU 30HE OalOK M KOJIOHH,
COCTOSIHUE COIPSDKEHUS OATOK MEXIy COOOU U ¢ KOJTOHHAMU;

COCTOSIHME KOJIOHH padovMX IUIOIIAJIOK, WX WCKPUBIECHUE, CKPYIMBAHUE, TTOBPEXKIIE-
HUST HA3eMHBIM TPAHCIIOPTOM, BBICOKAMU TEMIIEPATypaMU U KOPPO3UEIL;

HaJIW4YAE W CTEIIEHBb ITOBPEXJICHUIN CBA3EH MEXIy KOJIOHHAMHM pabOvYMX ILTOMIAJIOK W
Y3JIOB UX KPEIUIEHU K KOJIOHHAM;

CTETICHb TOBPEXJIEHUsI 0a3 KOJIOHH, 3aTsDKKa aHKEePHBIX OOJITOB, pa3sHUIlA OCaIOK
(YHIIAMEHTOB;

COCTOSTHWE OTPAaXIECHUN BCEX IUIOMANO0K, JIECTHUIL U X KPETUICHUA.

IIpu ocMOTpe KoHCMpYKUull mpancnopmepHuix eaiepeli, KpoMme AeteKTOB, Xapak-

TEPHBIX IS CTPOIWIBHEIX (hepM, TODKHO OBITH OOpallleHO ITOBLINICHHOS BHUMAaHUE Ha
COCTOSTHAE KOHCTPYKIIMI, 00eCIIeUYMBaIONINX CBOOOAY IIPOAOILHOTO IepeMeIIeHnsI B
TEeMITePaTYPHBIX ITBaX (Kadaloliecss CTOMKM, KATKOBBIC OITOPHI), BOZMOXKHOE CKOILICHIE
TPAHCIIOPTAPYEMOTO KOHBeliepoM MaTepralia Ha ITONY, MOBPEXICHUS CTOeK W (yHma-
MEHTOB Ha3eMHBIM TPAHCIIOPTOM M arpecCUBHBIMU (DAKTOPAMU CPEIIbI.
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Hamzop 3a KOHCTPYKITMSIMH TEXHOJIOTHUYCCKUX TPYOOIIPOBOJIOB, PE3epBYyapoB, Ta3-
TOJIBJICPOB, COOPYXECHUH JIOMEHHBIX KOMIUIEKCOB, XUMHUIECKUX PEAKTOPOB U JIp. JIOJDKEH
OCYIIECTBIISATHCS B COOTBETCTBHUU CO CIICIMATBHBIMU TIpaABUIAME, YTBEPXJICHHBIMU | oc-
TOPTEXHA/I30POM JIMOO JIPDYTMMU BEJIOMCTBEHHBIMHU WHCTPYKITUSIMHU W PYKOBOJICTBAMM.
IIpu ocMoTpax KOHCTPYKITUM HEOOXOIUMO IMUPOKO MPUMEHSITh JIJISI OOMEPOB TeOIe31e-
CKME WHCTPYMEHTBI U IIpUOOPHI, Ie(heKTOCKOITHI, JIehOPMOMETPHI, MHIMKATOPBI, CUT-
HaJIBHBIC MagKW IS BBISIBICHUS TAHAMUKYM PACKPBITUS TPEIIWH M JIPYTYIO almaparypy,
OITMCaHWe KOTOPOH IMPUBEICHO B TJI. 10 HACTOSIIErO CIIPABOYHUKA.

9.2.4. [TonoJHUTEIbHbIE TPEOOBAHUS MO COIAEPKAHUIO KOHCTPYKOUU. OCHOBHEBIE ITOJIO-
KEHUSI, OOECIICUNBAIOIINE COOTBETCTBIE [MapaMETPOB SKCIUTYyaTAITMOHHBIX CPej, HATPY-
30K W BO3JICHCTBUI BEIUYUHAM, ITPESIYCMOTPEHHBIM MPOEKTOM W MPEIITUCAHHBIM HOP-
MaTUBHBIMU JIOKYMEHTAMHU, W3TOXEHBI B IM1.9.2.2, 9.2.3. 31mech MIPUBOIATC UL HEKO-
TOpBIE JOIOMHUTEIBHBIC PEKOMEHIAITUN IS JOCTUXEHUST HaUIeXKAIEH COXpaHHOCTH U
HAJIEKHOCTH SKCIUTYaTUPYEMBbIX CTAIBHBIX KOHCTPYKITHI KapKacoB 3/IaHMWIA.

B 11e1s1X IIpefoXpaHeHus KOHCTPYKIIMIT OT Meperpy30K He JAOITyCKAeTCs:

—  W3MEHITh KOHCTPYKTUBHYIO W pacUYeTHYIO CXeMy KapKaca, OCJIabNATh CEUCHUS dIIe-
MEHTOB OTBEPCTUSIMM U BBIPE3aMU;

— JIeMOHTHMpOBAaTh WUIM BBIPEe3aTh DIEMEHTHI (laKe KPATKOBPEMEHHO) g YCTAHOBKU
000PYIOBAHMS, TIPOITyCKa KOMMYHUKAITUI, YCTPOUCTRA IIPOXOIOB U T.11.;

— YCTaHaBIUBATh, ITOABCIIMBATE W KPEIMTh K KOHCTPYKIWAM HeMpeaycMOTpeHHOS
MIPOCKTOM TeXHOJIOTHUECKOe 000pyIOBaHIE;

— HCTOIB30BaTh KOHCTPYKTHUBHBIC IEMEHTHI B KAUeCTBE SIKOPEii, OTTSIKEK WUIH YIIOPOR,
JUTSL TIOTBECKY TPY30B IIPU IIPOBEJACHI MOHTAXHBIX OMepalliii U peMOHTHBIX paborT.

IIpexieBpeMeHHBI HM3HOC ITOJKPAHOBBIX KOHCTPYKIIMH MOXET OBITh YCTpAaHCH WU
CYIIIECTBEHHO 3aMeJJICH IIPU Oe3yIIPeYHOM BBITIOJTHEHUM HAJ30pa 34 COCTOSHUEM Kpa-
HOBBIX ITyTeH U TIPU CBOCBPEMEHHOM YCTPAHEHWM OTKJIOHEeHUH oT «lIpaBuin ycTpoiicTBa
1 GE30MaCHOM KCIUTyaTalTiX TPY30II0IBEMHBIX KPAHOBY.

Pa3zHOCTH OTMETOK TOJIOBOK PEIBCOB JIOJDKHA YCTPAHSTHCS OJHOBPEMEHHO € TOPH30H-
TaJIBbHOU PUXTOBKOM ITOJAKPAHOBBIX OAJIOK M YCTAHOBKOM ITPOKJIAIOK O] OIIOPHBIE ceve-
Husg. Ilpu cucTeMaTHYeCKH ITOBTOPSIONIMXCS ITOBPEXICHUSIX KPAHOBBIX PEJIBCOB W WX
KPEIUICHUH CIIeyeT MMPOBEPSTh IPABWIBHOCTh TEOMETPHMUCCKHUX Pa3MEPOB CaMOTO MOC-
TOBOT'O KpaHa M COCTOSTHUE €ro KOJec.

B mpometax, obcayxuBacMbIX KpaHaMu pexuma padotsl 7K-8K, exeromHo, a B oc-
TaJbHBIX MPOJIETaX OJAWH pa3 B 2-3 Toja JOJDKHA ITPOBOJUTHCS TOPU3OHTAIBHAS W BEp-
THKaJIbHAS Teojie3mieckas CheMKa KPAaHOBBIX ITyTeH.

B mpoun3BOACTBEHHBIX 3MaHUSIX ¢ MHTEHCUBHBIM HCIIOJIB30BAHMEM TSXKEJBIX KPAHOB
JUISL COXPAHHOCTH TOJKPAHOBBIX ITyTeH HEOOXOAMMO OCHAINEHHWE KPAHOB YCTPOHCTBOM
aBTOMATHYECKOTO OTKJIIOUCHUSI ITATAHUS IIPU IIPEBBINICHUNM PACUYETHOU CKOPOCTH JIBH-
KEHUST U PE3KOM TOPMOXECHUUM MOCTa KpaHa M TPY30BOI TEIEKKH.

B mecTax cyxxeHus rabapuToB IIpoes3/ia B 30HAX MMPoxojia Ge3peIbCOBOrO TPAHCIIOPTA
CTOWMKM, KOJOHHBI W CBSI3W CJIEAYeT 3alllUINaTh CICITUATFHBIMA OTPAXICHUSIMU WIH
aMOPTU3UPYIOIIUMHU SIIEMEHTAMU OT JIOKATBHBIX TOBPEXICHUIA.

st ripeioxpaHeHusT CTATBHBIX KOHCTPYKITAM OT TIPEXIEBPEMEHHOTO KOPPO3UOHHOTO
M3HOCA 3a CYET arpeCCUBHBIX BO3JIEUCTBUM aTMOC(hepHBIX BOJI, IIPOU3BOICTBEHHBIX XKUJI-
KOCTelt, ra3oB, IMapoB 1 IBUTH HEOOXOIUMO:

— CcoJlepXaTh B WCIIPABHOM COCTOSIHWM BIATOU3OJIMPYIOININAE CIIOM OTPAXKIAIONTAX KOH-
CTPYKITAIM ¥ YCTPOKMCTBA JUISL OTBO/IA aTMOC(EPHBIX M TaIBIX BOJ (pa3kesIo0KH, BHYT-
PEHHUE BOJIOCTOKU, SHIOBBI, KAPHU3BI, CJIUBHI U T.IL.);

— CcoJlepXaTh B UCIIPABHOM COCTOSTHUM BEHTWISIIMIO U MEXaHW3MBI OTKPBIBAaHUA (hoHa-
peit;
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—  MakKCHMAaJIbHO BO3MOXHO T€pMETU3MPOBATH aIlapaTypy, 0OOpyIOBaHUE, COCTMHEHUS
TEXHOJIOTHICCKUX TPYOOIIPOBOJIOB € IIEIBI0 YCTPAHEHUS TeUYM W BBIOPOCOB arpeccuB-
HBIX BETIECTB.

IIpt MeCTHBIX ITOBPEXICHHMSIX OKpPACKM HEOOXOJMM pEMOHT, a TIIph He-
VIOBIETBOPUTEIIHHOM OOIIIEM COCTOSHUW 3alllATHBIX TOKPBHITHI TOJDKHA BBITOIHSATHCS
MOJTHAST OYMCTKA NedEeKTHON OKpacKd WM HaHEeCeHWE HOBOTO MOKPHITHS. OpHUEeHTHUPOBOY-
HBIE CPOKH BO30OHOBICHUS AHTUKOPPO3MOHHBIX ITOKPHITHN YCTAHABIMBAIOTCS B 3aBH-
CHUMOCTH OT CTETICHW arpeCCUBHOCTH CPE/IBI:

— B HearpeccuBHOU cpeze depes 10 - 20 jeT;

— B cimaboarpeccUBHOM cpejie Yepes 8§ JIeT;

— B Cpe/lHearpecCHUBHOM cpelle Yepe3 S JeT;

— B CWIBHOAIPECCUBHOM cpezie uepes3 3 roja.

B 1ensax ociabiaeHust OOIIEro U MECTHOTO HarpeBa HECYIIUX 3JIEMEHTOB KOHCTPYK-
MUK TP SKCIUTYyaTaIli WX B 3MaHUSX METAJUTYPTMUSCKHUX M UM TIOJOOHBIX ITPOU3BOJICTB
DPEKOMEH/IYETCSI:

—  3aIUIIaTh KOHCTPYKITHA OTHEYIOPHOH (hYyTEepOBKOM B TeX CIyYasx, KOrjua BO3MOXHO
HETIOCPE/ICTBEHHOE BO3JIEHCTBUE TOPSIETO MeTa/lla WIN IIJIaKa;

— WCIIOJIB30BaTh TEIUIOU3OIMPYIONE SKPAaHBI, €CIU HArpeB KOHCTPYKIIUH IIPEBBIIIACT
100°C m1g KOHCTPYKIIMIA, OKpallleHHBIX MAC/SIHBIMK W IIEPXJIOPBHHILUIOBBIMUA Kpac-
Kamu, 1 200°C mrgd KOHCTPYKIIMI, OKpAaIlleHHBIX KPacHUTEISIMA Ha OCHOBE OMTYMHBIX
JIAKOB;

— He JIOIyCcKaTh IPUOIKEHUS ITadesneil ropsiero MeTawia (B IIpojieTax CKJIaJoB 3a-
TOTOBKH, XOJMOAWIBHUKOB W TOTOBOU TIPOIYKIIMHM) K CTATBHBIM KOHCTPYKITHSIM OJIH-
XKe, 4eM Ha 2 M IIpy TeMIreparype Metamia 600°C, Ha 3 M npu Temrmeparype 800°C
Ha 4 M 1pu Temiieparype 1000°C.

9.3. OTKIOHEHM, JTEGEKTHI M IIOBPEXIEHWS DJIEMEHTOB METAJUIMYECKHX
KOHCTPYKIIUM 3[IAHUMA U COOPYXEHU

9.3.1. O0mas xapakTepuCTHKA. 3agadcii oOCIeHOBAHMS SBISICTCS BEIIBICHIE OTKIO-
HEeHUI (PaKTUIECCKOrO COCTOSHMS KOHCTPYKIIWI OT IIPEAYCMOTPEHHOTO IIPOCKTOM, CTaH-
JapTaMyd W HOpMaMH. Pa3iMyaioT OTKIOHEHUS MPOCKTHBIX PEIMCHHUUA KW OTKIOHCHHS
JIEACTBUTEIBHOIO COCTOSHUSA KOHCTPYKIIMNA. OTKIOHCHHUS IIPOCKTHBIX PEIICHUI oIpe/e-
JITIOTCS. KaK OTIIMYKS KOHCTPYKTHBHBIX PEIICHUIN, IIPUHSATBIX B IIPOEKTE OOCICHIyEeMBbIX
KOHCTPYKIIWI, OT TpecOOBaHHIT COBPEMEHHBIX HOPM K COBPEMEHHOM KOHCTPYKTHBHOM
(bOpPMBL.

OTKJIOHCHUS JTCUCTBUTEIBHOTO COCTOSHUS KOHCTPYKIIMI OIIPEEISIOTCS KaK OTIMINe
OT IMPEAYCMOTPEHHBIX IIPOCKTOM: IIPOCTPAHCTBEHHOIO IIOJIOXEHUS;, I'€OMETPUUECKUX
pa3MepoB, (GOPMBI M CILIOIMIHOCTA KOHCTPYKIIMM M KX 2JICMEHTOB; KauyeCcTBa, PasMEpPOB 1
pa3sMeIeHUSI COCATUHUTEIBHBIX JIEMEHTOB; CBOMCTB CTAIM KOHCTPYKTHBHBIX 2JICMECHTOB
U COeTUHEHUN.

OTKJIOHCHUS JEeUCTBUTECIBHOIO COCTOSHMS, BO3HHUKIIHWE HA CTAIUM W3TOTOBICHHS W
MOHTaXa KOHCTPYKIWI, IIPUHSATO Ha3bIBaTh Je(EKTaMK, & BO3HMKIIHNE B pPE3yJIbTaTe
JIECTBUS HArpy30K M YCIOBUIL SKCIUTyaTallMXA — ITOBpPEXICHUSIMM. Jle(heKThI BO3MOXHO
KIIACCU(PUITMPOBATE II0 CTAAWSIM CO3JaHMS KOHCTPYKIIMH: Ae(PeKThl METALIOIPOKATa;
Jle(peKThI U3rOTOBICHUS; Te(hEKThI TPAHCIIOPTUPOBKU M MOHTAaXA.

IloBpexieHHsT HPUHATO IIOJAPA3/e/IITh Ha TPYIIIbl B 3aBUCHMOCTHA OT IIPUYMH KX
BO3HMKHOBEHHUS: MOBPEXICHUS OT IACUCTBUS HArpy30K; ITOBPEXICHUS OT TeMIIEpaTyp-
HBIX BO3ZJICHCTBUIA; MOBPEXKIACHUS OT arpeCCUBHBIX BO3JCUCTBUIL; ITOBPEXKICHUS OT HAc3-
Jla TPAHCIIOPTHBIX CPEACTB W CIYYAHHBIX YIapOB.
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OTKIIOHCHHS IIPOSKTHEIX PEIICHWII MOTYT OBITh CIICJICTBMEM OINMMOOK U IIPOCUCTOB,
OPUHATIS HeaJleKBAaTHON pacuYeTHOM CXeMBI, a TakkKe HECOBEPIICHCTBA HOPMATHBHBIX
JTTOKYMEHTOB IIepHUOJIa IIPOSKTUPOBAHUS.

OmumbKA W IIPOCUYCTHI CBI3AHBI ¢ OIMMUOOYHBIMU I OS3TPaMOTHBEIMU JCHCTBUSIMU
Py OIIpeAeIcHMHU Harpy30K, CTAaTMICCKOM pacueTe, IIOI00Ope CeUeHMI, pacdeTe M KOM-
MOHOBKE COCAMHECHMNM, HAa3HAUCHNY PACUCTHERIX CXeM, BEIOOpEe CXeM CBSI3eil 1 T.II

Vaer ocobeHHOCTElH pabOTHl KOHCTPYKIIMK MPX BRIOOPE PacICTHOM CXEMBI SIBISICT-
csI BechbMa OTBETCTBCHHOM 3afadeit, TpeOyloleil TMyOoKUX IIpod)eCCMOHAIBHBIX 3HA-
auit. Kak mpasmrio, 6ollee TOYHOM pacueTHOM CXeMe COOTBETCTBYIOT Oollee CIOXKHEIC
pacueTsl, VIIPOIICHIe BBIITOTHEHNS KOTOPEIX MOXET SIBUTHCSA ONHON M3 IMPUUYWH ITOSIB-
JICHUS OIIMOOK.

He Memee Baxioe 3HadeHHMe MMeeT TakKke M IIOCICAyIONIee KOHCTPYHMpPOBAaHME, pea-
JIU3YIOIee B UepTekaxX BCe TPeOOBAHUSI U OCOOCHHOCTY IIPUHSITON pacUeTHON CXEMBI.

HopMaTtuBHEIE MTOKYMEHTHI MHEpHOJa IIPOCKTHUPOBAHUSI OTPaXalW YPOBEHL HAYIHO-
TeXHNICCKNX 3HAHWI TOTO BpeMEHI U , €CTCCTBCHHO, HE MOIVIM YIUTHIBATH JOCTIDKCHIH
HAyKW W IIPAKTUKK ITOCICIYIONINX JIeT, OTPaXXCHHBIX B CTPOUTEIBHBIX HOpMaxX M IIpaBH-
JIaxX Ieprofa OICHKHM TeXHUIECKOTO COCTOSHMA. ClIeICTBAEM 2TOTO SIBISICTCS MCIOIb30-
BaHME YCTapeBINNX, HECOBEPIMCHHBIX IIM OTBEPTHYTBHIX IIPAKTUKON IIPOCKTHBIX pellie-
auit. Cpe IpUMEpPOB TAKUX OIPEeXOB MOXHO YIOMSHYTH IPUMEHCHNE KUIISAIINX CTa-
JIelt TaM, IJTle OHU CEeTOIHS 3allpelllcHbl, BEIIOMTHEHe pacdeTa CXKaThIX CTCPXKHEH peleT-

ki depM ¢ THOKOCTBIO Gortee 60 Ge3 yueTa KoahdUITHeHTa YCIOBIA paboTHl 7§, oOBap-

Ka TOPIIOB YTOJIKOB B y3JIaX CTPOIIBHBIX hepM 1 JIp.
TToBpexmeHnsT KOHCTPYKIIMIT OT Harpy30K MOTYT OBITh YCIOBHO TIPEACTABICHEI B BUIC

TpeX MOATPYIIIL:

— TIOBPEXICHUS OT TEXHOJOTUUISCKUX, aTMOCHEPHBIX U APYTMX HATPY30K, IIPEeIyCMOT-
PEHHBIX IIPOEKTOM, HO ITOJYUHBIINX ITePEeTPY3KHI BBIIE TIPOESKTHBIX 3HATCHUIL;

— TIOBPEXICHUS OT CIYIAMHBIX HATPY30K, He IMPEeAYCMOTPEHHEBIX IIPOSKTOM, B TOM UHC-
JIe MOHTaXHBIX - IIPH PEMOHTaX WIXA 3aMeHaX TeXHOIOTHUECKOTO 000pyIOBaHNA,

— TIOBPEXICHUS BCICICTBUC HATMIMA JeheKTOB METAUTONIPOKaTa, OIIMOOK 1 YIIyIIle-
HUI TIPOSKTUPOBAHMS, M3TOTOBICHNSI I MOHTaXA.

TloBpexieHUsI OT TEMIIEPATYPHBIX BO3ICHUCTBUI ITPOSIBISIIOTCS IIPU BBICOKMX TEMIIE-
patypax B BWJC pa3pyIICHUN JTaKOKPACOYHBIX ITOKPBITHH, KOPOOICHUS SJIEMEHTOB, HC-
yepItaHus Hecyllel CIIOCOOHOCTH; a MPH HU3KUX TEeMIIepaTypax — B BHUJIE XPYIIKUX Tpe-
muH. KpoMe HemmocpeICTBEeHHBIX BO3/ICHCTBUI Ha CBOMCTBA MeTAUIa U3MEHEHUE TeMIIe-
paTypbl HEpPEeIKO BBI3BIBACT IOTOJIHUTEIBHBIC HAIIPSDKCHUS B CTATUYECKU HEOIIPEIeI-
MBIX CHCTeMaXx.

TloBpexieHMsT OT XUMHUICCKHUX BO3ICUCTBUM 3aKITIOUAIOTCS B Pa3pyIICHUN 3alTATHBIX
MMOKPBITUH U KOPPO3UU MeTauia (YMEHBINCHUM PACUYETHOM ero TONMIUHEI). OcoOeHHO
OITACHO WM3MCHEHWE MHUKPOCTPYKTYPHI MeTaUla ¢ TOTepei IUIAaCTUYHOCTH, HAIpUMeD,
MIPA HACKIICHU BOIOPOJIOM.

9.3.2. NedeKkTol ¥ MOBpeXkIeHUA 3JeMEeHTOB CTPOUTEIbHBIX MeTALIOKOHCTpYKumii. Han-
Oostee pacipocTpaHeHHbIe JeeKThl W ITOBPEXICHUS, BBIIBISIEMbIC IIPU IIPOBEICHUH
00CJICTOBAHUN 2JIEMCHTOB CTPOUTEIBHBIX METAUTMYESCKUX KOHCTPYKITAM ITPOMU3BOJICT-
BEHHBIX 3/IaHUN Pa3IMIHOTO HA3HAYCHUS, IIPEACTABICHBI B TaOII. 9.3.

IIpu BBITOTHEHUM OCHOBHON 3aJlauil - OOHApyXeHWE U JIOKYMCHTAIBHOE OIMCAHUC
KaXJIOTO OTKJIOHEHUS, JieheKTa U TMOBPEXICHUS — CIICITUAIUCTRI, ITPOBOJISAININE OCBUJIC-
TEJIBLCTBOBAHME, JIOJDKHBI 00JIaaTh JOCTATOYHOMN MTOJATOTOBKOM M OIIBITOM JUISI TIPOTHO3K-
DOBaHUSI BEPOSTHOTO PA3BUTHUS 3THUX HECOBEPINCHCTB W IIPUHUMATH CBOEBPEMEHHBIC
MEPHI TI0 TIPETYIIPEKICHUIO OITACHBIX TTOCIE/ICTBHM.
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Tadmuua 9.3. XapakrtepHbie JIeheKThl 1 TTOBPEXKICHUS DIEMEHTORB

METAJUTIOKOHCTPYKITUIA
=
=
I~ HauMeHOBaHe HotmyckaeMasi BeTTMIMHA
E nedekra Win Dckus AedekTa Win MOBPEeXIeH U
2 TOBPEXICHUT
E TIpu TIpueMKe | TIpHu 5KC-
pabor TTyaTanun
1 2 3 4 5
Bripes B aneMeHTe He momyc- IIposepser-
KOHCTPYKITUT / KaeTcs ¢ pacyeToM
>
1 | BeIpbIB B 2remMeHTe \ He momyc- ——
KOHCTPYKITUT Q Kaetcs
_______ 1
1 | OrcyrcTBHE He momyc- He momyc-
3TIeMeHTa Kaetcs KaeTcs
1 | Pa3psIB ameMeHTa I_ ? 2_ _I He momyc- He momyc-
(uzmom) —_ _—— Kaetcs KaeTcs
1 | Uctupanne b —N— 6< 5 MM
BepxHel rpaHu b ] oB
rooBku KP . .
ST T TN
/ \
8 133
1 | Uctupanme —— b-b1=6
OOKOBBIX I'paHeH 812 <10 MM
roiopku KP
1 | BeibowHa u BBI- / —— He momyc-
KpalnTuBaHe Me- KaeTcs
Tajia Ha TIOBEPX-
HOCTH KaTaHUS
TOJIOBKH peltbca L
1 | BBIKOIIBI T M3IOMEBL —H— He momyc-
B TTOZIONITBE peJTbca KaoTca
1 | KopoTkue BOITHO- —— ——

obpas3Hble HEPOB-
HocTh (pudnn) Ha
TOITOBKE peirhca
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Ilpodonscenue maba.9.3

2 3 4 5
TpenirHa B ocHoB- | TpemuHa B MeTaiie (pacOHOK CTepxkHEeBbIX | He mormyc- He momyc-
HOM MeTayie 37le- | KOHCTPYKITUH KaloTcd KaoTca
MeHTa KOHCTPYKIHHI

TpenuHa B cTeHKax 0allok Mo pedpaMu —— ——
KeCTKOCTH
IIpoune TpelnHbBI B CTeHKaxX 0ajok —— ——
Paccioenne Tlomepeunas TpelinHa B TOJIOBKE pelibca —i— —N—
MeTaa
Tlomepeunas TpelinHa B TOJIOBKE pelibca —N— —N—
Tlomepeunas TpeluHa B IelKe petbca —N— —N—
Tpemuna B oy — ——
TIOIOTIIBE peJTbca
BrIrn6 KOHCTPYK- Sy < 1 /* Omnpene-
MU U3 TITIOCKOCTH fys 750 JgeTcd
paMbl Ho He >15 My | pacueroM
5
To Xe B TIJIOCKOCTH s <1 /
paMbl fxs 750
f HO He >15 MM
To xe B n1ByX x 1. —y—
TUIOCKOCTAX <—1
4 750
HO He >15 MM
BeITn6 oTaeapHOTO ] < 1 / ——
37IeMeHTa U3 TIIOC- fys 750
KOCTH KOHCTPYKITUHI 7, = Ho He >15 MM
5
5
BEITHO OT/IeIhHOTO — < 1 / —H—
37IeMeHTa B TIJIOCKO- I Srs 750
X -
CTH KOHCTPYKIIMH 1o He >15 MM
|
S
¥ S
To xe B n1ByX < 1 / ——
TTOCKOCTIX = 750
HO He >15 MM
BuHTOOOpa3HOCTH a <0,001/ a < 0,005/
a7eMeHTa (JUIMHA = a <10 MM a <20 MM
areMeHTa /)
WCKpUBIIEHHE OCH p<15 MM p <20 MM
KPaHOBOTO peiIbca = Ha UINHE Ha UINHE
e ——— %T 40 MM 40 MM
a

I* - pmwHa s7eMeHTa (KOJIOHHBI, OATKHM, PUTENIT)
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Ilpodonscenue maba.9.3

2

4

5

ITorHyTOCTH
37IEMEHTOB

HOI‘HYTOCTL ITOJIOK
BJICMEHTOB

BMaruna

Ilepekoc monok
37IeMEeHTOB TaBPOBO-
TO W JBYTaBPOBOTO
ceyeHUs B MecTax
TIPUMBIKaHUSA

BBITHYTOCTH CTEHKK
CIUIOLTHOM OalKu
0e3 BepTUKAILHBIX
pebep KeCTKOCTH

To xe ¢ BepTH-
KaJIBHBIMU pedpamMu
KeCTKOCTH

IToruytocTh y3io-
BBIX (hacoHOK. K
daconke MPUMBIKA-
€T CXATBIM 27IeMEHT
C HaTIpSKeHHWeM B
HeM Oortee TTOIOBHU-
HBI pacuYeTHOTO
COTIPOTURITEHUS

I'puOOBUIHOCTH
TIOJIOK 3JIEMEHTOB
TaBpPOBOTO U JIBY-
TaBPOBOTO CEUEHMST
B MecTax IIPUMBEI-
KaHMH M CThIKax

To xe B oCTaJIbHBIX
MecTax

CwMmsiTue pedep
XKeCTKOCTH B Mec-
Tax MPUMBIKAHUI K
TTOJTKaM

f=< 09001de
<10 mm

F<0,1¢

F<0,1¢

a < 0,005b

£<0,003h,

£<0,006h,

g0 <0,01

a < 0,005b

a< 0,01

He momyc-
KaeTcs

IIposepser-
¢ pacyeToM

F<0,2¢

F<0,2¢

a<0,01b

£<0,01h,

tgo <0,01

a<0,01b

a<0,2bf

He momyc-
KaeTcs
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Ilpodonscenue maba.9.3

2

4

5

CMellleHie OTMe-
TOK OIIOPHEBIX
y3JI0B (hepM u
purenei s dec-
KPaHOBEIX 3MaHUK

To xe a1g 3mannii
¢ MOCTOBBIMH
KpaHaM#

CMelleHne Bepx-
HeTo Tosica (pepMbI
B TOPUBOHTAIIEHOM
TDIOCKOCTH Ha OIIope

To xe B cepeanHe
TpojeTa

CMellleHle OCU
KOJIOHHEI OT Bep-
THKAJIU B BeEpXHEM
CEUeHHH IIPU BEICO-
Te KOJIOHH 7o 15 M

To Xxe mpu BEICOTE
KOJIOHH OoJiee 15 M

CMellleHle OCU
KOJIOHHBEI OTHOCH-
TeJIbHO pasOUBOY-
HOM OCH B HUKHEM
CeUeHUN

CMelienue oceit
e3/I0BBIX OaIoK JUId
TIOABECHBIX KPaHOB
¢ pa3OMBOYHON OCH
IyTH

CMeleHne pasou-
BOUHBIX Oceil
cTepXHeil B a/1e-
MEHTax pelleTdaThIX
KOHCTPYKIIUI OT
TIPOEKTHBIX (T
CKBO3HBIX KOJIOHH)

I
s

a <120 MM

a <xl15 MM

a <15 MM

a <x10 MM

c<£15 MM

¢ < 40,001/

b <£5 MM

a <13 MM

0= by -b
6 <13 MM

a < 40 MM

a < 30 MM

a <10 MM

a <x15 MM

¢ <120 MM

¢ 40,0015/

b < £10 MM

a <4 MM

— ) —
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Ilpodonscenue maba.9.3

2

5

10

10

10

10

10

10

10
10

BzaumMHoe cMelite-
HUEe BepXHUX IT0S-
coB (hepM B TrOopH-
30HTAJILHOH TLIOC-
KOCTH

BzaumMHoe cMelite-
HHUEe COCEeTHMX
TOPIIOB IOAKPAHO-
BBIX PEIHCOB TIO
BBICOTE

To xe B maHe

CMellleHle OCU
TIOAKPAaHOBOTO
perbca ¢ OCH TIOM-
KpaHOBOH Oajlku

BzaumMHoe cMelite-
HUE ocell mogkpa-
HOBEIX PEIIHCOB
OTHOCHUTEIILHO
TpojeTa

PasHocTh OTMETOK
TOJIOBOK TTOIKPA-
HOBBIX PEIBCOB B
OJTHOM TIPOJIeTE
3naHus (mepekoc
KPaHOBOTO TIYTH)
Ha oTI0pe

To xe B mposere

PasHocTh OTMETOK
TIOJKPaHOBEIX
pPebcoB Ha cocell-
HUX KOJIOHHAX
BIOIH 11/ TIpH
PACCTOTHUU MEXITY
KOJIOHHaMH > 10 M

Hi

— ) —

Ibis

~ fr =

a <12 MM

b <2 MM

a <xl15 MM

Aa = ap-a
Aa < £10 MM

6 < £20 MM

a <13 MM

b <3 MM

a <120 MM

Aa £ £15 MM

Gpy - PACCTOSHUE MEXIY
OCSIMHU PETHCOB TIO TIPOEKTY

b <15 MM

b <20 MM

1
<
4 =1000
HO He OoJee
15 MM

!

b <20 MM

b <25 MM

a SLZ
750
HO He Oolee

20 MM

294



Ilpodonscenue maba.9.3

1 2 3 4 5
10 | To xe mpu pac- —— a <10 MM —l—
CTOSTHUW MEXTY
KomoHHaMM [ < 10 M
10 | Haubomnbimasg pas- | | || ” || 8 < 50 MM 4 < 100 MM
HOCTbH OTMETOK |_L | | | |
roioBku KP Ha T —
BCe IJIMHE IyTH
10 | PazHOCTH OTMETOK a <16 MM a < £10 Mmm
HUXHUX e37[0BBIX ié
TTOSICOB TIOABECHBIX ,ﬁ‘
myTeil B oOfHOM
TIOTIEPETHOM pa3pe- .
3e TpoJieTa 3TaHUT
TIpY IBYX- U MHO- —
TOOTIOPHBIX TIOI-
BEeCHBIX KpaHax Ha
orope
10 | To xe B mpoiere —— a <x10 MM a <£15 Mm
10 | PazHOCTH OTMETOK —— a <12 MM a £ 13 MM
HUXHUX e37[0BBIX
TTOSICOB TIOABECHBIX
myTeil B oOfHOM
TIOTIEPETHOM pa3pe-
3e TMpoJieTa 3MaHUT
TIPY TTOIBECHBIX
KpaHaxX cO CTBIKO-
BBIMW 3aMKaMH Ha
orope W B IIpoJieTe
11 | 3a3op Mexmy 6<+5 MM 6 < 7 MM
0a30¥ KOJIOHHBI U
GyHIaMEHTOM
11 | 3a30p B CcThIKax ¢ <4 MM (Tipr —l—
TIOJAKPAHOBBIX [4 t=0°Cu
PEIbCOB JJIAHE pebca
< 12,5 M) mipu
W3MeHeHUH
Ha KaXIble
10°C gomyck
Ha 3a30p
n3MeHseTCS
Ha 1,5 MM
12 | CrimonrHasg Koppo- He momyc- He momyc-
3us. PasHoMepHas Kaetcs KaeTcs

KOPPO3US
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Ilpodonscenue maba.9.3

1 2 3 4 5

12 | HepaBHOMepHasg He momyc- He momyc-
KOPpO3UT Kaetcs KaeTcs

12 | Koppo3ug si3BaMu hy 0,5 MM —l—

dg <2 MM

12 | Toueunas d<0,1 MM —N—
(U TTUHTOBAS)
KOPpO3UT

12 | MeXKpHUCTAILTAT- He momyc- ——
Hasd KOppo3us Kaetcs

12 | IleneBag Koppo3us a To xe a<2MMm

\\\\\\\\\\\\\XXX}}}}\\\\\\
7

13 | Pa3pyiienue u To xe o 20%
BBIBETpUBaHUE IO
CI09 KpacKu OKpacKu

14 | HecooTBeTcTBHE To xe IIpoBeps-
MapKH CTaTd MPo- eTcs pac-
eKTHOM, 3aMeHa JeToM
CeUyeHM, BUaa
coeTMTHEeHNS

IIpuMmeuanue: 1) B cooTBETCTBUUM C OTpAciieBBIM PYKOBOAIAIIUM JOKYMEHTOM MuHUYepMeTa
CCCP OPJZI 00 000 89 «Texuudeckasd SKCILIyaTalldd CTaTbHBIX KOHCTPYKIIUI ITPOU3BOACTBEHHBIX
31aHuil», BBeeHHBIM B AckcTBue 03.08.1989r, gedeKThl U MOBPEeXIeHUI CTATbHBIX KOHCTPYKIIUA B
3aBUCUMOCTH OT BHa fedekTa U MecTa HaXoXIeHUd pazfeneHbl Ha 14 rpynm (IIpunoxenue 5):
1 - ocrabnenne IMOIMEPEUHOTO CedeHMsI, OTCYTCTBHME WM Pa3phiB dIeMeHTa; 2 - TPelIWHEI B OC-
HOBHOM MeTa/Ule WIM B OKOJIONIOBHOM 30He; 3 - TPEelIMHEI B CBAPHBIX IIBaX; 4 - AedeKTHI cBap-
HBIX IIBOB IJIM OTCYTCTBHE IBa; 5 - 0OIllee MCKPUBIICHWE 2JIEMEHTA WJIM KOHCTPYKIIMH IO BCEH
JIIIMHEe MeXIy TOUKaMU 3aKpeIUIeHUs; 6 — MeCTHBIe MCKPHUBISHNI Ha YACTH IIWHBI WM BMSITHHEIL,
7 - oclabieHue WIKM OTCYTCTBHE OOJITOB M 3aKIEIOK; & — AedeKThl TOJIOBOK 3aKJIeIIOK, CMEIeHUS
3aKJIETIOK C Pa3METOUYHBIX PUCOK WIH OCeH; 9 - cMellleHHe KOHCTPYKIIUI OTHOCHTEIHLHO ITPOEKT-
HOTO IOIOXeHUs; [0 - B3aUMHBIE CMeIleHNs KOHCTPYKIIMH; I/ - 3a30pHl B MeCTax COIPSKeHHSI
SJIEMEHTOB WIM KOHCTPYKIUH; 12 - KOppO3MOHHBIE MOBpPeXAeHU; [3 - paspylmieHHs 3alllUTHBIX
TOKPHITUH; 14 - Ipoune.

Vianenue win MOBpeXIcHUE IEMEHTOB B pse CIyIacB MOXET PaIUKaIbHO HU3Me-
HUTH CXeMy pabOThI KOHCTPYKIIMK WIIM JlaKe KapKaca B IeloM. Tak, HallpuMmep, OTCYT-
CTBUE Jake OJHOI PACTIOPKH IO BepXHeMY Toscy dhepMbl Ha yIacTKe (hOHAPHON KOHCT-
DPYKIIMA MOXKET BBI3BATh ITOTEPIO YCTOMUMBOCTU ITosica ¢hepMBI W IIPUBECTH K OOpyIIre-
HUIO TTOKPEITHA. OOIre U MEeCTHBIC MCKPUBICHUS CTepXKHEH, a TaKKe NCKaXKeHus dop-
MBI WX TIOTIePETHOTO CEUEeHUS ABISIOTCS PAcIIPOCTPaHeHHBIMA BUAAMI TIOBPEKICHUH.

VICKpUBIICHAS CXKATBIX CTepXKHEl, 0COOEHHO B ABYX IDIOCKOCTSIX, CHIDKAIOT WX HECy-
Y0 CIOCOOHOCTH BILUIOTH JO MOTHOTO WCKITIOUEHUWS W3 paboThl. IIpoBuUcalonie pacTs-
HYTEBIE CBSI3W W PACIIOPKU BUOPUPYIOT U paboTe KpaHOB, He 00eCIeUNBAIOT IIPOCTPaH-
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CTBEHHYIO PabOTy Kapkaca, YBEIMIMBAIOT PACUETHYIO JTMHY CXATBIX DIEMEHTOB, KOTO-
pbIE OHU TIO WJIee JIOJDKHBI PACKPEILISATD.

B otnnune oT 1OMOOHBIX CPABHUTEIBHO JIETKO OOHAPYKHMBAEMBIX BHU3YAIBHO Jedek-
TOB, BEChbMa TPYJOEMKOI SIBJISIETCS IIPOIICAypa BBISBICHUS XPYIKUX WU YCTAIOCTHBIX
TPEIUH U OCOOCHHO Ha PAHHUX CTAIUSIX MX BO3HUKHOBCHUS M PA3BUTHSL.

HccnenoBaHUSIMA  YCTAHOBJICHO, YTO TIOPOT XJATHOJIOMKOCTA CTald 3aBUCHUT OT
MHOTHUX (DaKTOPOB U B WUX YUCIIE OT CIIOCOo0a BBITUIABKH, CTCIICHU PACKUCICHUS, TOIIIM-
HBI MeTaJLTopoKara, TepMoodpadboTk. Hanbomee 3HaAYUTEIIBHBIM (DAKTOPOM, CIIOCOOCT-
BYIOIIIUM XPYIIKOMY Pa3pyIIEeHUIO CTATH, SBISICTCS BO3pACTAHUE BEIMUHMHBI JIOKATHHBIX
HAIIPSDKEHU B MeCTe PEe3KOro M3MEHEHMS ceueHMs (MCcKakeHWe (POPMBI U TOJIIUHBI
aIIeMeHTa, JeMEeKThl CBAPHBIX IMIBOB, TEXHOJOTMIECKUE ITOBPEXKICHUS CTPYKTYPHI MeTal-
JIa TIpY TIpaBKe, peske, MPOJIABIUBAHUYN OTBEPCTUM, TEPMUUICCKOM BO3JICHCTBUN CBAPKH).
B sTMX MecTax OMHOOCHOE HAIIPSDKEHHOE COCTOSIHHME IMEPEXOIUT B JIBYXOCHOE M JIAXE
MIPOCTPAHCTBEHHOE MPU OJHOBPEMEHHOM KOHIICHTPAIIMKA MECTHBIX HAIPSOKCHWN Ha y3-
KOM ydacTke jgedekTa, 4TO U CIIOCOOCTBYET 3apOXICHUIO XPYITKOUN TpemmuHbl. Ocobyio
OITACHOCTH TIPEJICTABIISIOT KOHIIEHTPATOPHI, PACTIONOXECHHBIC MEPIICHINKY/ISPHO HAIIpaB-
JICHUIO pacTATUBaoImMuX ycuinit. CofeHCTBYIOT paspylIcHUIO TaKKe HadalbHBIE OCTa-
TOYHBIC HAIIPSDKEHUS OT IPOKATKU M JAPYTUX IIPOIEIyp, CBA3AHHBIX ¢ HEpABHOMEPHBIMHU
HarpeBOM WJIM OCTBIBAHUEM MeTala.

BeposiTHOCTE  XPYIIKMX pa3pyIICHUN BO3pacTaeT ¢ YBEJIWICHUEM T€OMETPUYECKUX
pPa3MepOB KOHCTPYKITUHM U TOJNIIWH JIEMEHTOB.

CyIlecTBEeHHBIM B BOSHUKHOBEHWUU XPYIIKWMX TPEIIMH SIBISIETCS XapaKTep HAarpy3Ku.
IIpu ymapHbIX, ITUKIAYECKUX W MEPEMEHHBIX Harpy3kKax HalpsDKeHUS BO3pACTaloT OT
HYJISI IO MAKCUMYMa B KOPOTKOE BPEMSI MJIM MIHOBEHHO, B IIEPUOJI, HEIOCTATOUHBIHA JUIS
TUTACTUYECKOM pellakcalii HampsDKeHW. BMecTe ¢ TeM co37aroTesT YCIOBUS ITOCTETICH -
HOTO M CKPBITOTO HAKOTIUICHWS TIOBPEXJICHUI - 3apOJIBIIICH XPYIIKUX pa3pyIIeHUH.

Xpylikue paspylieHus Jaie BCero MpOUCXO/IAT TP OTHOBPEMEHHOM COUYCTAHUH:

— PEe3KHX KOHIIEHTPATOPOB HAIIPSIKEHMUI;
— BBICOKMX MECTHBIX HAIPSOKCHWH (OCTATOYHBIX WJIM OT JCHCTBYIOIIIUX HArpy30K Ha

COOPYXEHHUE);

— OTpHUIIATENIBHOM TeMIIepaTyphbl, IIPpM KOTOPOM HaHHAs MapKa CTald IEPeXOIUT B

XPYIIKOE COCTOSTHIE.

st cTambHBIX KOHCTPYKITAM OIAceH W TaKOW BUJI M3HOCA, KaK YCTAJIOCTHBIM POCT
TPEIIUH, TJIABHBIM 00pa3oM, B CBAPHBIX MmBax. [loJ ycTtanocThio MaTtepraia MOHUMAETCS
W3MEHEHHE MEXaHWMYEeCKUX W (PU3NUECKUX CBOMCTB B pe3ysbTare JMEUCTBUS MUKIMICCKHU
M3MEHSIIONUXCS BO BpeMEeHU HaIlpsoKeHW . COMpOTUBIICHHUE YCTATOCTH XapaKTepu3yeTcs
MIpeJIeIOM BBIHOCJIMBOCTHA - HAMOOJBIMUM HAIPSIKEHUEM, KOTOPOE MOXKET BBIIEPXKATh
Marepuai 6e3 pa3pylieHus [IPU 38JIAHHOM KOJUYECTBE ITUKIOB HATPYXCHUS.

YcTanocTHbie TPEIMUHBI MOTYT BO3HUKHYTH B MeCTaX KOHIICHTPATOPOB B 30HE Kak
pACTATUBAIOIINX, TaK M CJIBUTOBBIX (KacaTeJNbHBIX) HAIPSDKCHUH. 3apoXJIEeHHE 3TUX
TPEIUH [TPOUCXOIUT B OCHOBHOM C IIOBEPXHOCTH MeTauia. B cBapHBIX (IaHTOBBIX U
CTBIKOBBIX COCIMHEHUSIX IOSBICHUE TPEIUH WHUITUUPYET Takoi JechekT Kak HelrpoBap.
Tlepron pocTa yCTATOCTHBIX TPEIIMH IO Pa3pylIeHUS 2JEeMEeHTa B HEKOTOPBIX CIIydasix
U3MepsieTcsT MecsIiaMu U Jiaxke rogamu. CKOpOCTh pocTa 3aBUCHUT OT YPOBHSI Harpyxe-
HUS 3JIEMEHTa C TPEIIMHOM, YacTOThl 3arpyXeHUs, TeMIepaTyphbl SKCIDTyaTalldul U
cBoicTB MeTasuia. lIpoliece pacrpocTpaHEeHUs YCTATOCTHOM TPEIIUHBI, a TAKXKE PECype
9KCIUTYaTAITMOHHON ITPUTOMHOCTA KOHCTPYKIIUHM € TPEIIMHON MOXET OBITh OIICHEH pac-
YETHBIM ITyTEM HA OCHOBE KPUTEPHUCB MEXaHWKU Pa3pYyIICHUS ¢ UCITOIB30BAHUEM KWHE-
TAUYECKUX 3aBUCUMOCTEH M XapaKTePUCTUK TPEITMHOCTOMKOCTH MeTasuia. Tak, Harpumep,
B pabote [15] mpuBeIeHbl OCHOBBI MHXKCHEPHOIO pacyeTa COCYIOB Ha IUKINYECKOE ITO/I-
pacTtaHue TPelH W OMpelleIcHUEe KPUTUISCKOMN JTUHBI TPETINH, TPO3SIINX aBaApHEA.
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Ha ycramocTHyIO TIPOYHOCTD BIUAIOT Takue (hakKTOPhl KaK XUMHUIECKUN COCTAB CTAIH,
BEIMUMHA 3epHA W CTpyKTypa. C yBeIWYCHHEM 3epHa IIpeliesl YCTAIOCTH CHIDKACTCS;
YCTAJIOCTHAST TPEIIMHA B MEJIKO3CPHUCTON CTalM PaCIIpOCTpaHseTcsd MeuieHHee. KowH-
MEHTPATOPhI HAIPSDKEHWA HA pas3WYHble CTATH IIPU IEPEMEHHBIX HArpy3Kax BIUSIOT
HEOJIMHAKOBO. MOXHO OTMETHUTbh, YTO Y CTPOUTEIBHOMN CTATH ITOBBINEHHONH ITPOYHOCTH
HaboaeTcs 6oJlee 3HAYUTEIFHOE MOHIKEHUE TIpejieia BEIHOCIMBOCTHA B CBI3M C UyB-
CTBUTEIBHOCTBIO 3THUX CTaJelt K KOHIICHTpATOpaM HAIIPSDKEHU, YTO MPUOIIDKAET 3TH
CTAIM K TpeJieNly YCTATOCTH OOBIMHON Majoyriepoguctoit ctamu llpyr stom ciemyer
WMETHh B BHJLY, YTO CBAPHOM IIIOB BO3JIEHCTBYET Takke Kak (haKTop, BBI3BIBAIOIIUAI 0Opa-
30BaHUE HEOJATOTIPUITHON CTPYKTYPhI B 30HE TEPMHYESCKOTO BIUIHUS CBAPKU.

9.3.3. XapakrepHble JeeKTbl U MOBpeXkKIeHUd coefUHeHUil. B cBapHBIX, 3aKIETOYHBIX
¥ OOJTOBBIX COCIMHEHMSIX JIEMEHTOB KOHCTPYKITHI BCTpevatoTes AeheKThI, BO3HUKIITHE
B IIpOTIeCCe M3TOTOBICHUS U MOHTaXa KOHCTpyKInit. [TostBneHue 3Trx JieheKTOB cBS3a-
HO C Pas3IMYHOTO BHWIA HAPYIICHUSMH TEXHOJOTHHM W3TOTOBICHUS, HU3KUM KAa4eCTBOM
MOHTAXHBIX TIPOIIEIYP W OTCYTCTBUEM HAJUIEXKAIETO KOHTPOIS KadecTBa padoT.

B cBapHBIX coenmHEHMIX HauboIee XapaKTepHBIMHU JedeKTaMu SIBISIOTCS: HEITOIHO-
MEpHOCTh IITBOB, HAIUIBIBBI, ITOJPE3bl OCHOBHOTO MeTalla, HEMpOBaphl B KOPHE W IO
CEUEHMUIO 1B, ITJIAKOBBIC BKIIIOUCHUS, TOPHI (Tabi.9.4). OcHOBHAS MPUYHMHA BO3HUKHO-
BEHUS 3TUX Je(EKTOB CBSI3aHA ¢ HAPYIIEHUEM PEKHUMOB CBAPKU U HEYJIOBICTBOPUTEIIH-
HO MOJITOTOBKOM (OUMCTKOM, Pa3/ieIKoi) KPOMOK CBAPUBAEMBIX JIEMEHTOB.

Taomma 9.4. XapakTepHsbic TedeKThl U IIOBPSKICHMIS COSTUHEHIH

3
E
2
5 Haumenosanue IomycKkaeMas BeJIMYMHA
a TedexTa Wi DcKu3 JedeKTa WK ITOBPEXICHH
2 MTOBPEXIEHILL
E IIPH TIPUEMKE | TIpH BKC-
pabor IUIyaTaluy
1 2 3 4 5
TpeuruHa B ceapHoM | IIpomoibHas TpellrHa B CBAPHOM IIBE He nomycka-
LIBe WIK OKOJIOIIOBHO 30HE eTcd
IIpomosbHAd TpelMHA B CBAPHOM IIBE —f—
C BBIXOIOM Ha OCHOBHOM MeTajul
Tlomepeunas TpelMHa B CBAPHOM IIBE —f—
4 | HenmomHoMepHOCTH K- Ky

VIJIOBBIX IIBOB IIPHU

He nomycka-
PYYHOH M IIOJTyaB- AT

€TCA

TOMaTUYEeCKOM
CBapKe 7 3
4 | To Ke mig CTHIKO- He momycka-
BBIX TITBOB - 1 ercsa
4 | Hammsisel mpu npu #=3+15Mm
PYYHOH 1 TIONTyaBTO- a <2 mm;
MaTH4YeCKOH cBapKe \ / pH #=16+40MM
VIJIOBBIX IITBOB ‘jf - e . <3 MM
r a
—t——
4 | To Xe mma CTHIKO- e ¢ mpy =3+ 14MM
BBHIX LIIBOB AN ¥ e =1 MM
- [ S L 1pu #=15+40Mm

2e = £3 MM
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Ilpodonscenue mabn. 9.4

2 3 4 5
IToapessr 0OCHOB- t a<0,5Mm
HOTO MeTayia TIpu A
<20 MM
To xe mpu ¢ > 20 MM 3| a<1 MM

Hemnposap B kopHE
1Ba TIPU IBYCTO-
POHHEH cBapke

To xe g CThIKO-
BOM CBapKu

Hemposap B KopHe
IIBa B COeTUHEHUIX
0e3 MOIKITAI0K,
JIOCTYITHBIX CBapKe
TOJIBKO ¢ OOHOM
CTOPOHBI IIPH

<20 MM

To xe mpu 1> 20 MM

OTaenbHble A
KOBBIe BKITIOUEHHS
WIN TOPEI, THOO
WX CKOIUIEHUSA TP
<20 MM

To xe mpu 1> 20 MM

II1akxoBBIe BKITIO-
YeHHUs, PacIoio-
XKeHHEIE IETIOYKO I
WIN CIUTIOITHOM
JIMHUEH BIOJH IIBa

CKoIUTeHHe Ta30BBIX
TIOp ¥ IIIIaKOBBIX
BKITIOUEHHI B OT-
JIEeTHHBIX YIacTKax
mBa

t L
\
\

— ) —

a <0,05¢ HO He
> 2 MM MIpU
JITWHE HeTpo-
Bapa Lyg < 50
MM

a <0,05¢ HO He
> 2 MM MIpU
JIIMHE HeIpo-
Bapa Lyg < 50
MM

QoO1mag wInHa
HellpoBapa Ha
1.11.M 1mBa
<200 MM

a<0,15¢
HO HE > 3 MM

a <3 MM

a<0,1¢
HO HE > 3 MM

a <3 MM

CyMMapHas
JTTAHA Ha
1 .M. 1IBa
< 200 MM

He 6omnee 5 mir.
ma 1 cm? 1io-
IMaAM IIBa IIPKU
IHaMeTpe Of-
HOTrO JedeKra
< 1,5 MM
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Ilpodonscenue mabn. 9.4

2 3 4 5
Hermposapsl, 111a- — He 6oiee
o]
KOBBIC BKIIIOUCHHUS ] 10% Ttommu-
¥ TIOPHI, PpacIono- L I3l L HEI CBapH-
KEHHBIE OTIEIHHO = BaeMOTO
eITOYKON IpH 25 MeTa/lla U He
JIBYCTOpPOHHEI = >2 MM
cBapKe
p NI (o D) )
=1 : ¥
T T 1
To xe mpu ogHO- — He 6omee
CTOPOHHEW cBapKe == 15% Tommu-
0e3 MoIKIagoK = HEI CBapH-
47 F— Z
— BaeMOTO
—~
2 MeTa/lla U He
= > 3 MM
o)

Peskue mepexounb
OT OCHOBHOTO K
HaILJIaBJIeHHOMY
MeTaJily, HaIUTBIBEI,
HaTeKH, CYXKeHU,
KpaTepbl, CBUIIIH

TIpoxor cBapHOTO
mBa

TIpepBIBUCTOCTD
CBapHOTO IIIBa

Tpe]_L[I/IHOBaTOCTL
TOJIOBKHM 3aKJIICIIKKN

3apyOKa roJoBKHU
3aKITeTTKT

ManomepHasa 1
HeohOopMIICHHAS
TOJTIOBKA

BeHuuK BOKpYT
TOJTOBKHA

! N4

}
PN YN
S ~_
E=
N N
~—~ _
<
_ |
_ N
PN PN
d
S
=) _

He momycka-
eTcsd

He momycka-
eTcsd

He momycka-
eTcsd

He momycka-
eTcsd

a<2MMm

a<0,05d
b <0,05d

b <3 MM
3MM=2a21,5MM




Ilpodonscenue mabn. 9.4

2 3 4 5
3apyOKa Merasia N\ YN He nomnyckaercsa
OOXMMKOH
e =z
NL EL
1 _’
CMellleHne TOTOBKH La\a a<0,1d
3aKIIENIKHA ¢ OCH N\ TN
CTePXKHSI
d
HermonHoe 3amoi- 7% a<0,1d
HeHHe MOoTaliHOM
3aKJIEeNKH 110 AHa- _—
MeTpy < |
d
M 36prToK wim == — a < 0,5 MM
HeJOCTATOK IIO - S QT S b <0,5 MM ecitn
BBICOTE MOTAHHOM i < | He MemIaloT
3aKIEIKHI TUIOTHOCTH TIPH-
~— J JeTaHus Ipyroro
7IeMeHTa
CMelneHue ocer - a <3 MM
3aKITETIOUHBIX J
PHUCOK B KOHCTPYK- 1T ( ) ) f ) ( ) T
WMIX OT IIPOEKT-
HOTO TIOJIOKEHMST
3azop Mexay N N Iy TonmmHoR
TOJIOBKOH 3aKiIell- — i —— 0,2 MM He JIOJLKeH
KH ¥ CKIIeTIbIBae- TIPOXOIHUTH BIIYOD
MBIM TTAKETOM [ = TIOJT TOJIOBKY Oollee
4yeM Ha 3 MM
N N
3azop MeXIy N\ /N Iy 6=0,5 MM He §<2 MM
SJIEMCHTaMH CKIIC- w JOIKEH TIPOXOIUTH
TIEIBAEMOTO TIaKeTa = BIVIY0b MEXIY
CKITETTAHHBIMHI
AeTangaMu Oolee
N N 4yeM Ha 50 MM (BHe
30HEI pacIIooXe-
HUS 3aKITETOK)
HpoxaHue win He momyckaercsa Horryckaerca
nepeMelneHne TIpH KOJIHJe-
TOJIOBKH 3aKIIEIIKI CTBe IO/~
IO YAAPOM MO- BIDKHBIX

JIOTKa Maccom
300-400 r

3aKJIENOK He
oomee 10%

IlpuMevaHnue: cMOTpU IpuMeuaHue 1 K Tadmauie 9.3.
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B 3akiIernoyHpIx COeIMHEHUSIX K HAMOOJIee PacIIPOCTPAHCHHBIM Jle(heKTaM OTHOCSITCS:
ociabieHre WIA OTCYTCTBUE 3aKICIOK, JPOXaHWe WK IMEepeMEleHUe 3aKIeloK MpHu
ylapax KOHTPOJBHBIM MOJIOTKOM, Pa3sHOOOpA3HbIE HECOBEPIIEHCTBA T'OJOBOK 3aKJICIIOK,
TaKre Kak TPEeIIMHOBATOCTh, PSOU3HA, HEIIOTHOMEPHOCTh U JIP., HEIUIOTHOCTH CKJICIIBI-
BAeMOTO IMaKeTa, CMEIEHUS 3aKJIeNoK ¢ ocu aseMmeHTa. [lepeunciennbie neeKThl BO3-
HUKAIOT KakK IIPaBWIO B pe3yjIbTaTe HAPYIIEHUS TEXHOJIOTMYECKUX TPeOOBAHUM MpU MU3-
TOTOBJIEHUH KJICTIAHBIX Y3JIOB U COCIMHEHUIA.

B nepeune Hambosee 4acTo BCTPEUAOIIHNXCS Te(heKTOB OOITOBBIX COCIMHEHUH MOX-
HO yKa3aTh CJIEYIONINE: OTCYTCTBAE OOJITOB, ITPOBOPAYMBAHUS OT PYKH (KpOME MOHTAX-
HBIX OOJITOB), TIepeKoc OOITOB, MPOXAHUE TN IIEpeMEIleHe TOJIOBKH O0JITa IMOJ yia-
POM KOHTPOJIBHOT'O MOJIOTKA.

K MaccoBBIM TTOBPEXJICHUSM COCIMHEHWUNH MOTYT OBITh OTHECEHBI: cpe3 (VI OTPHIB)
3aKJIETIOK 1 OOJITOB, OCIA0IEHIE 3aKJIEIIOK M OOJITOB, XPYIIKUE W YCTAIOCTHBIC TPEIIMHBI
B CBapHBIX IMBax. llepedncieHHbIC MMOBPEXICHUS MOTYT Pa3BUBATHCS KakK IIPU UMEIO-
muxcst pedekTax, Tak U B 0e37edeKTHBIX COSJIMHEHUSIX B PEe3y/IbTaTe HECOOTBETCTBUS
PACUYETHBIX MIPE/ITOCHUIOK JIEHCTBUTEIBHBIM YCIOBUSIM PAbOTHl KOHCTPYKITHI M UX Y3JIOB
¥ BBI3BIBATHCS: OINIMOKAMHU ITPOCKTHUPOBAHUS, CBI3AHHBIMU C HEIIPABIWIBHBIM OIIpeleIie-
HHUEM Harpy3oK W BHYTPEHHUX YCWIWHA; OTIIMYMeM (HaKTHIECKOTO HAIIPSDKEHHOTO CO-
CTOSTHUSI B y3/IaX KOHCTPYKITMI OT PAcYeTHOTO BCIEACTBHE IIPUHSTUS HEaJIeKBATHBIX
PACUYETHBIX CXeM W JICHCTBYIOIMX HATPY30K; IMOHIDKEHHBIMUA IPOYHOCTHBIMU XapaKTepr-
CTUKAMK OCHOBHOTO M HAIUIABICHHOTO MeTalla (3aKJIeOK, OOJITOB); M3MEHEHHUEM pa3-
MEpPOB CBAapHBIX IIIBOB, YHMCIA 3aKJICIIOK W OOJITOB MPH HM3TOTOBICHWW M MOHTAaXe IIO
CPaBHEHMUIO C TIPOEKTOM; HEIOITYCTUMOI TIEperpy3Koil Mpu SKCILUTyaTaIlAn.

HeobxomnMo MMeTh B BHIY 4YTO, Kak YIIOMUHAIOCH paHee, B KOHCTPYKITHSX, IKC-
TUTyaTUPYIOIITHAXCS TIPU TTOHMXECHHBIX TeMIlepaTypax, HaIMYWe KOHIICHTPATOPOB HAIIPsi-
KeHUi (jTleheKTOB) TIPUBOIUT K TTOSBICHUIO XPYIIKUX TPEIIUH B CBAPHBIX IBAX, IIPUYEM
TPEIUHBI MOTYT MOSIBIIITHCST TIPU HE3HAYUTEIEHOM YPOBHE pabOUYMX HAIIPSIKEHUH.

K TUOUYHBIM TIOBPEXIEHUSM, BBI3BAHHBIM XUMHYCCKUM (IEKTPOXUMUICSCKIM)
BO3JICHCTBMEM OTHOCSITCS OTPBIB TOJOBOK 3aKJIEIIOK, Pas3pblB OOJITOB W pa3pylleHHe
CBApHBIX TIIBOB B PE3YJIbTATE JICHCTBUS PACTIMPAIONINX YCUIHUH MEXIY COCTMHEHHBIMHU
SIIEMEHTaAMHU, €CITA B 3a30pax Pa3BUBACTCS Ie/IeBast KOPPO3HUS.

9.3.4. Koppo3unoHHbie noBpexaeHusi. Hke mpuBOIITCA OCHOBHBIE BHIBI KOPPO3UOH-
HBIX TTOBPEXICHWUN CTABHBIX W ATIOMHUHUEBBIX CTPOUTEIBHBIX KOHCTPYKITUI ¢ yKa3aHH-
€M XapaKTepHBIX IIPU3HAKOB, 110 KOTOPBIM YCTAHABIMBAIOT BUIBI KOPPO3UK Ha CTaJHH
MIPE/IBAPUTEIBHON OICHKU TEXHUIECKOTO COCTOSTHUS KOHCTPYKITAH.

CnaowHas Koppo3us XapakKTepHa JIUIS CTald, ATIOMHHUS, ITAHKOBBIX W ATIOMUHME-
BBIX 3aIIMTHBIX MOKPBITUN B JIOOBIX cpeflaXx, B KOTOPBIX KOPPO3MOHHAS CTOWKOCTH JaH-
HOTO MaTepuhaia WA METAUIa MOKPBITAS HEJOCTATOYHO BBICOKA. DTOT BHJ KOPPO3HH
XapaKTepU3yeTcsl OTHOCUTEJIBHO PABHOMEPHBIM IIO BCEH ITOBEPXHOCTH ITOCTEIICHHBIM
MMPOHUKHOBCHWEM B TIIyOb MeETALIa, T.€. YMCHBIEHHUEM TOJIIMHBI CEUCHUS DJIEMEHTa
VUTA TOJITIMHGBI 3aIMIUTHOTO METALTAYECKOTO TTOKPHITHS. [locae MexaHm4ecKoro yaareHus
MIPOIYKTOB KOPPO3UU JIO YHUCTOIO METaJlIa ITOBEPXHOCTh KOHCTPYKITMM OKAa3bIBACTCS ITIC-
pOXOBaTOIf, HO O3 OYEBMIHBIX $13B, TOUCK KOPPO3UM W TpeluH. Haunbosee ImopBepXeH-
HBIMH 3TOMY BHJIy KOPPO3WH YYaCTKAMU, KaK TIPABWIIO, SBISIIOTCS Y3KWUE INETH, 3a30DbI,
TTOBEPXHOCTH ITOJT TOJIOBKAMH OOJITOB, raifKaMu, APyrre yIaCTKU CKOTUICHUS TIBLTH 1 BIIATH.

Kopposua namuamu XapakTepHa [JIST TIOMWHUS, ATIOMUHHUECBBIX M ITUHKOBBIX I10-
KPBITHH B cpeflaX, B KOTOPBIX WX KOPPO3IMOHHAS CTOMKOCTh OMM3Ka K ONTUMAIBHOU U
JIMNIL cayvYaiiHble (pakTophl MOTYT BBI3BATH MECTHOE HAPYIIIEHUE COCTOSHUSI MaTepHasa.
BTOT BUJT KOPPO3UU XapaKTepU3YETCs HEOOIBITION TIIYOMHOM ITIPOHUKHOBEHUST KOPPO3UH.
IIpu ero BBISBICHUN HEOOXOIUMO YCTAHOBUTH MPUYMHBI M UCTOUHUKU BPEMEHHBIX Me-
CTHBIX TMOBBIMICHUH arpeCCUBHOCTH CPEJBl 3a CUET IIOIAJIAaHMS Ha ITOBEPXHOCTH KOHCT-
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DPYKITMK XUIKUX cpell (KOHJeHcara, arMocepHOM BIaru IpW IIPOTeYKax W T.II.), JIO-
KaTBbHOTO HAKOIUICHUS WIA OTIOXEHUS COJICH, TIBUTA U T.JI.

S36eHHaa KOppo3us XapakKTepHa B OCHOBHOM JIJISI YIJICPOJIUCTON W HU3KOJIECTHPOBAH-
HOM cTanu (B MEHBIIICH CTETICHU - IS ATIOMUHUS, aTIOMAHUEBBIX U ITMHKOBBIX TTOKPHI-
THI) TIPYU DKCIUTyaTallid KOHCTPYKIIMH B XWIKUX cpellaX W TpyHTaX. SI3BeHHast Koppo-
3US XapaKTepu3yeTcs MOSBICHUEM Ha MTOBEPXHOCTH KOHCTPYKITUM OTJIEIBHBIX I MHO-
KECTBEHHBIX ITOBPEXICHUHA, ITyOUHA W TIOTIEPEYHBIE Pa3Mephl KOTOPHIX (OT JOJeH M-
JIMMETPa IO HECKOJIBKHUX MIULIMMETPOB) COM3MEPUMBI. SI3BEHHAST KOPPO3US JIMCTOBBIX
KOHCTPYKITHUH, a TaKXe 3JIEMEHTOB KOHCTPYKIIMN M3 TOHKOCTEHHBIX TPYO W MpPSIMO-
YTOJIBHBIX 2JIEMEHTOB 3aMKHYTOTO CEYCHHUS CO BPEMEHEM IIEPEXOJUT B CKBO3HYIO ¢ 00pa-
30BaHUEM OTBEPCTUI B CTCHKAX TOJIIUHOHN IO HECKOJBKUX MUWLIAMETPOB. SI3BBI SIBIISI-
IOTCSL OCTPHIMUA KOHIICHTPATOPAMY HAIIPSDKEHUM M MOTYT OKa3aThCcsl WHUIIMATOpAMH 3a-
POXJIEHUS YCTATOCTHBIX TPEIUH W XPYIKUX paspylieHuit. s OleHKW CKOPOCTH SI3-
BCHHOM KOPPO3WHM W IMPOTHO3UPOBAHUS €€ PA3BUTHS B ITOCICIYIONINI MEPUOI OIpelie-
JISIIOT CPEeJTHME CKOPOCTH ITPOHUKHOBEHUSI KOPPO3WH B Hambosiee TIIyOOKMX s3BaX U KO-
JIMIECTBO $I3B Ha €IUHUILY ITOBEPXHOCTH. DTH JIAHHBIC B JATBHEHIIEM CIIEIYeT UCITOIh-
30BaTh IIPU pacyeTe HECYIeH CITOCOOHOCTH IEMEHTOB KOHCTPYKITHAT.

Toueunas (nummuneosas) Koppo3usa XapakTepHa IS ATIOMUHUEBBIX CILIABOB, B TOM
qKciie aHOMMPOBAHHBIX, M HepxKapelolel cranu. [Ipr oOHapyXeHUHW TUTTUHTOBOH KOp-
PO3UU HEOOXOJIMMO BBISIBUTh UCTOYHWUKU XIOPUIOB-BO3OYIUTENICH TIpollecca U BO3MOX-
HOCTHM UCKIIOUCHUS WX BO3ICHCTBUI Ha METAILIL.

TTuTTHTOBAST KOPPO3US TIPECTABISACT COOOM paspyllieHHe B BUJE OTIEIBHBIX METKUX
(ae 6osee 1 + 2 MM B JMaMeTpe) W DIYOOKMX (ITyOMHA OOJIBINE ITOIEPEYHBIX Pa3MEPOR)
s13B. O CKOPOCTH TTPOHUKHOBEHUSI KOPPO3HUK CYJIST TI0 TeM XK€ XapaKTepUCTUKAaM, UTO W pU
SI3BEHHOU Kopposuu. [TyOouHy Hambosee KPYITHBIX ITATTHHIOB MOXHO H3MEPUTh WHIIMKA-
TOpPaMU YacOBOTO THIIA CO TIYIIAMU B BUJIE TOHKWX MPOYHBIX UTOJIOK, MEHEE KPYITHBIX ITHAT-
TUHTOB - TIOJ OIITUYECKUM MUKPOCKOIIOM TIOCIIE 0TOOpa TIpod st 1adopaTOpHOTO aHAI3A.

Meosickpucmanaumunasa koppo3us. XapakTepHa Ui HepXaBeollledl cTalu W yIIpod-
HEHHBIX IIOMUHWEBBIX CIUIABOB, OCOOCHHO Ha YYaCTKaX CBApKH, W XapaKTepHU3yeTcs
OTHOCHUTEJIFHO PABHOMEPHBIM pacIipe/ieIeHMeM MHOXECTBEHHBIX TPEIIMH Ha OOJBIIIX
yYacTKax MMOBEPXHOCTH KOHCTPYKITHI. [JTyOMHA TpelWH OOBIYHO MEHBINE, YeM WX pas-
MepbI Ha TTOBEPXHOCTH. Ha KaXJoMm ydyacTKe pasBUTHS 3TOTO BHIA KOPPO3UU TPEIIIWHBI
MPAKTUYECKA OJHOBPEMEHHO 3apOXKIAIOTCS OT MHOTUX WMCTOYHUKOB, CBSI3b KOTOPBIX C
BHYTPCHHUMM WK PAOOYMMU HAMPSIKCHUSIMU He SIBJISeTcs obs3aTenpHoi. Tlog orrtye-
CKAM MUKPOCKOITOM Ha ITOMEePEeYHBIX NMUIM(pAX, U3TOTABIMBAEMBIX U3 OTOOpPAHHBIX IIPOO,
BHJIHO, UTO TPEIIMHBI PACIIPOCTPAHSIOTCS TOJIBKO 10 TpaHUIAM 3epeH MeTtawia. OTrelsb-
HBIe 3epHa U OJIOKM MOTYT BBIKPAIIMBATECS, B pe3yJIbTaTe 4ero oOpasyroTcs S3BBI U I10-
BEPXHOCTHOE TeyreHre. OCHOBHOM XapaKTEPUCTUKON MEXKPUCTAILUIUTHON KOPPO3HH
SIBIISIETCSI CPEITHSS CKOPOCTh ITPOHUKHOBEHUS KOPPO3MOHHBIX TPEIIUH B TIIyOh METAILIA,
ycTaHasnuBaemasi B cootBeTcTBrU ¢ ['OCT 9.021-74* 1 TOCT 6032-84.

KopposuonHoe pacmpeckusarue - BUJ KBA3UXPYIIKOTO Pa3pylICHUS CTaIU U BBICO-
KOITPOYHBIX ATIOMUHUEBBIX CIUIABOB IMPU OJHOBPEMEHHOM BO3JCHCTBUM CTATHIECCKUX
HAIIPSDKCHUM pacTSOKEHUS M arpeCcCUBHBIX CPEJl; XapaKTepH3yeTcsl oOpa3oBaHUEM €/Ti-
HUYHBIX M MHOXECTBEHHBIX TPEIWH, CBI3AHHBIX ¢ KOHIICHTpAITMECH OCHOBHBIX PabOvmX
W BHYTPEHHUX HaMNpsuKeHUi. TpermrHbl MOTYT paclipOCTPAHSTHCI MEXYy KPUCTALIAMHU
WIA IO TEIy 3epeH, HO ¢ OOJBIICH CKOPOCTHIO B ILIOCKOCTH, HOPMAJIBHON K JIEHCT-
BYIOIIIUM HAIIPSDKCHUSIM, 9YeM B TUIOCKOCTH ITOBEPXHOCTH.

Vrieponucras U HU3KOJETMPOBAHHAS CTATb OOBIYHOMN M MOBBIMICHHOMN ITPOYHOCTH (C
o; = 600 MIla) mmosBepraeTcss 3TOMY BUIY KOPPO3UH B OIPAHUYCHHOM KOJIMYECTBE CPET:
TOPSTYMX PacTBoOpax Ieiioueid u HUTpaToB, cMmecsasx CO-CO,-H,-H,0, xupkoM aMmMuake
W B Ccpejlax, COJepKaIlliX CepoBOAOpo/l. KopposnoHHOe pacTpecKMBAHME BBICOKOITPOUHOMN

303



CTajIlf, HAIpUMep BBICOKOIIPOYHEBIX OOJITOB, W BBEICOKOIIPOYHBIX ATIOMUHHEBBIX CILIABOB
MOXET Pa3BUBATHCSA KaK B aTMOCHEPHBIX YCIOBHSIX, TaK W B PA3IMIHBIX XXUIKAX Cpe/lax.

IIpu ycraHoBIeHUN (haKTa TIOBPEKACHUS KOHCTPYKIIMA KOPPO3IUOHHBIM PacTpecKUBa-
HUeM HeOOXOIMMO YOSIWTHCA B OTCYTCTBUM TIPU3HAKOB IPYIUX (POPM KBAa3MXPYIIKOTO pa3-
PYIICHUS (XIaTHOIOMKOCTH, YCTATOCTH). [T 9TOro K IMPOBEACHUIO OOCIeTOBAHNSA Heo0-
XOIMMO TIPUBJIEKATD CIICITMATICTOR B OOIACTA METAIIOBEICHUSI, IIPOBOIUTE (ppakTorpadm-
YecKW aHaIn3 Ipo0, B HEKOTOPBIX CIVIadX - XUMUYECKWIA aHaIU3 MaTephaloB Ha CO-
JlepKaHue BOIopoja. PaspyleHne OTACTBHBIX 2IeMEHTOB KOHCTPYKITIA (BBICOKOITPOYHBIX
6OIITOB, KaHATOB 1 T.IL.) B Pe3y/IETaTe KOPPO3MOHHOTO PACTPECKUBAHUS OOBITHO MPOUCXOMUT
BHe3arHo. JIUITh B JIMCTOBBIX KOHCTPYKITASIX BO3MOXKHO ITOCTEIICHHOE Pa3BUTHE TPEIIWH,
32 KOTOPBIMA MOXHO BeCTH HaOofenune. Torma o CTelleHW MHTCHCUBHOCTH KOPPO3WOH-
HOTO PacTPeCKUBAHUS CYIAT MO CPeIHEel CKOPOCTH POCTa HarboJIee IMHHBIX TPEIIAH.

Kopposuonnas ycmaarocmes - BUAN KBA3UXPYIKOTO PaspylieHUsS MaTepUaaoB IIpU OfI-
HOBPEMEHHOM BO3ZACUCTBUM IMUKIMICCKUX HAIPSKCHUN W KUIKUX arpeCCUBHBIX Cpejl.
OHa XapaKTepHh3yeTcsl TeMU K¢ BHEITHUMM MIPU3HaKaMU, YTO U KOPPO3MOHHOE pacTpec-
kuBaHue. O0 WHTCHCUBHOCT KOPPO3MOHHOMN YCTAIOCTH CYAAT 1O KOJTUIECTBY ITUKIIOB,
KOTOPOE IeMEHTBHI KOHCTPYKIIMIT MOTYT BBIIEPKUBATD O 3apOXACHUAS TPEIIUH, WX II0
CKOPOCTH pOCTa HaboJIee MIMHHBIX TPEITUH B TACTOBBIX KOHCTPYKITASX.

Paccaauearoman kopposus TIpUCYIIa ATIOMUHHAEBBIM CIUIABaM W XapaKTepr3yeTcs
pasfieslenieM MeTalla TI0 TpaHWIlaM 3epeH B IUIOCKOCTAX, IapalIeNbHBIX ILIOCKOCTH
ropsaeit medpopMalim (TIPOKATKA, TIPEeCCOBAHMS, PKCTPY3UU U T.[.). BHYTpH MeTaLia 1o
ILTOCKOCTAM pa3fieIcHAsS 00pasyioTcs IIPOAYKTHl KOPPO3WU ATIOMUHW. PaccranBanme
ONHOBPEMEHHO PAacIIPOCTPAHSICTCS U3 HECKOJbKUX MUCTOYHUKOB U MOXKET IIPOUCXOIUTEL B
HEeCKOIBKUX TMapaUTeTIbHBIX TTOCKOCTSIX. Kak JacTHBIM cIydaif pacciIamBaloneit Koppo-
3T MOXHO PACCMATPUBATh U ITOBEPXHOCTHOE TIEIYIICHIE, OIMMCAHHOE BBIIIE.

Koumaxmmuas (earveanuveckas) Kopposus BEIpAXaeTCsS B Pe3KOM, Yallle BCETO Me-
CTHOM, YBEIMYCHUN TIYOWHBI IMPOHUKHOBEHMS CIUIONIHONM KOPPO3WM OIHOTO M3 ABYX
PA3HOPONHBIX METALIOB WM CIUIABOB, MEXKIY KOTOPBIMU CYIIECTBYEST SICKTPAICCKIIA
KOHTAKT 34 CUeT MEXaHMISCKON CBSI3M M OTHOBPEMEHHOTO BO3MCHCTBIS OXHOM M TOM XKe
2JIeKTPOIIPOBONHON CpeAbl (2JCKTPOINUTa) Ha oba MeTalla WM CIlaBa. 30HA pacipo-
CTpaHeHUS KOHTAKTHOU KOPPO3UM OIIpelessieTCs] PABHOMEPHOCTBIO pacIIpeieIeHITT
2IeKTPOIUTA Ha ITOBEPXHOCTH KOHCTPYKIIMIA M eTO JJIeKTPOIIPOBOAHOCTEIO. IIpw atMo-
cthepHO KOPPO3UM CILTOITHAS IUICHKA BJIATH (JEKTPOJNUTA) OOBIYHO OYeHb TOHKA, HE
BCerla PAaBHOMEPHO paclIpefieIIeTcs 0 MOBEPXHOCTH KOHCTPYKIIUN U, CIEAOBATEILHO,
XapaKTepU3yeTCsl 3HAYUTEIBHBIM JIEKTPOCOIPOTURICHIEM. B CBI3M ¢ STUM IIPOTSIKEH-
HOCTB 30HBI JHCTBUSA YCIOBUM, CIIOCOOCTBYIONIIX ITPOTEKAHWIO KOHTAKTHON KOPPO3UM,
COCTaBIIET OT JICCATHIX JOJeH MIWLIUMETpa 0 HEeCKOIBKIX MIWLINMETPOB OT HEIloCpe.-
CTBEHHOM TPaHUITEI KOHTAKTA MEKAY Pa3HOPOTHBIMU METALIAMHA.

30Ha KOHTAKTHON KOPPO3UM B CILIOITHBIX ICKTPOIIPOBOAHBIX cpefiaxX (IPUPOTHEBIX 1
TEXHUYECKUX BOJAX, TPYHTAX W T.II.) MOXET pPACIIPOCTPAHSIThCSI HA PACcCTOSHUU J0 He-
CKOJIBKUX JIECSITKOB METPOB. B 3TOM ciIydae BakHeUIIell XapaKTepHUCTUKON OIMacHOCTH
KOHTAKTa SIBJISIETCS COOTHOICHWE ILIOMAaAel TMTOBEPXHOCTA IEMEHTOB M3 Oojiee Oaro-
pomHoro (KaTomHoro) MeTala WM CIUIaBa W MeHee OJaropofHoro (aHomHoro). Yem
GOJIBITIe OTHOIICHNE TUIOIIAMIN KaToma K TUTOIIaI aHoda, TeM WHTCHCHUBHee IIpOTeKacT
paspylIeHne IeMeHTOR KOHCTPYKITAA 13 MeHee OJaropoHOTo MaTepraa.

Illenesasn kopposus B YUCTOM BUIIE IIPUCYITAa KOHCTPYKITASIM 13 HepxKapeolei cra-
JIX A IPYTUX ITaCCUBUPYIOIIMXCS MATepUATOB B arpeCCUBHBIX XKHUIKUX cpeiaX, B KOTOPHIX
MaTepHallbl BHe Y3KUX IMeNIeil U 3a30pOB YCTOMIMBEI OJarogapst MacCUBHOMY COCTOSTHIIO,
T.¢. BCIECACTBUE OOpa30oBaHUS Ha WX ITOBEPXHOCTH 3aIIATHOM ILTeHKW. M3-3a HemocTa-
TOYHOTO JOCTYIIA KACIOPO/Ia B Y3KWE T W 3a30PhI TIACCUBHOE COCTOSHIE CTATH B HUX
HEeYCTOMYMBO, METALI B IMEIAX CTAHOBUTCS AHOMHBIM IO OTHOINCHHWIO K METaJIy BHE
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meIeit 1 3a30poB, U KOPPO3US MIPOTEKACT, MOJJOOHO KOHTAKTHOM.

Koppo3zusa 6 pe3yrvmame HepagHOMepHOU as’pauyul XapakTepHa IS IIPOTSDKEHHBIX
CTATBHBIX KOHCTPYKITHA, ITOIBEPTAIOIINXCS BO3JICUCTBUIO XIWIKUX CPeJl WIM TPYHTOB C
BBICOKOI 3JIEKTPOITPOBOMHOCTHIO. CBsi3aHa ¢ HEPABHOMEPHBIM OCTYIIOM KUCJIOpPOAa K
PA3TUIHBIM Y9aCTKaM ITOBEPXHOCTH KOHCTPYKIIMH, HAIPUMEpP BCIEACTBHE PA3THMIHOMN
IUIOTHOCTH TPYHTOB, PKPAHUPOBAHUS YACTH ITOBEPXHOCTH HEMETALUIAMU, B YAaCTHOCTH,
OTCIIAMBAIOIIIUMHUCS TTOTUMEPHBIMU TTOKPBHITASIMU, W T.I. AHOIHBIMU CTAHOBSATCST y4acT-
KU, TOCTYIT KUCJIOPOAa K KOTOPBIM Hauboiee OrpaHUYeH, a JIOCTYIT IEKTPOIIUTa obecTie-
yeH. Kopposust Ha 3THX y9acTKax IPpOTeKaeT ITOJOOHO KOHTAKTHOM.

Kopposusa, evizeieaemas mokamy om 6HeWIHUX UCMOYHUKOE, TIPUCYIIIA KOHCTPYKITH-
SIM, OITMCAHHBIM B MpeabinyineM adzare. OJHAKO JBWKYIINECH CHIION IIpoliecca SBISIETCS
HEe HepaBHOMEpHAs aspallvsi, a IMOCTOSIHHBIC TOKHM OT ITOCTOPOHHUX MCTOYHHKOB, CITY-
YaifHO TIOTAJAIONIAE B TIPOTSKCHHBIC KOHCTPYKIIMM BCIEJACTBHUE OTCYTCTBUS WIIM HEWC-
MIPABHOCTH DJIEKTPOU3OISITUOHHBIX, 3a3€MJIUTEIBHBIX, MCKTPOAPCHAXHBIX U T.II. YCT-
potictB. IIlpuMepaMu TaKMX UCTOYHUKOB SIBIISTIOTCSI PEIBCOBBIN TPAHCIIOPT (IUIS TTOA3EM-
HBIX KOHCTPYKIIHIT), CBAPOYHBIC arperarbl, TalbBaHWYEeCKHWe BaHHBI W T.I. Kopposuu
TTOJIBEPIaioTCs T€ YYACTKM KOHCTPYKITUM, ¢ KOTOPBIX CTEKAIOT TOJIOXUTEIBHBIE 3apsi/ibl.
Kopposus mporekaeT moj00HO0 KOHTAKTHOM.

MerautorpadyecKkyo OLEHKY BHIOB KOPPO3WH ciaemayeT IpousBoguth mo CT CHB
«3almmTa OT KOppo3ur. MeTasibl, CIUIABBI, HOKPHITUS MeTaimyeckue. MeTauiorpadu-
YECKUI METOJI OIICHKHU KOPPO3ZUOHHOTO Pa3PYIICHUS».

9.4. TIOATOTOBKA M TPOBEAEHUE OBCIETOBAHANA METAJUTMYECKIAX KOHCTPYKITA

9.4.1. O6ume monoxenusi. OOCeOBaHUE SKCIUTYaTUPYEMBIX KOHCTPYKITHI IIPOBO-
JIATCS ¢ TIeJIbI0 cOopa HEOOXOAMMBIX JAHHBIX IS OICHKU TEXHUYECKOTO COCTOSHUS WU
MIPUHSTHS [IPOEKTHBIX PEIICHU MO0 PEeMOHTY WM PEKOHCTPYKITMKU coopyxeHwus. Heood-
XOJIMMOCTh B TPOBEJICHUN OOCIEIOBAHUS BO3HUKAET IIPU JUTATEIBHBIN CpoKax SKCILTya-
TaITAX 3IAHUH U COOPYKCHUM, & TAKXKe CCIIH:

— B IIpollecce IKCIUIyaTallii B KOHCTPYKITHUSIX OOHAPYXEHBI CYIECTBEHHBIE NedEeKTh 1
TTOBPEXJICHHUSI, OIEHKY KOTOPBIX HE MOXET JaTh CIIYX0a 9KCIUIyaTAITUX TIPEITPUSITIS,

— TIpY PEKOHCTPYKITAY IIpeJIroiaracTes U3MeHeHre OOBeMHO-ILUIAHUPOBOYHOTO pellie-
HUS (YBEIMYCHUE BBICOTHI, U3MECHEHUE ITTara KOJIOHH U T.JI.) WJIX MOBBIIICHUE HATDY-
30K U MHTCHCUBHOCTH IKCIUIyaTAITMOHHBIX BO3JICHCTRUI;

—  UWMeN MECTO aBapuy aHAJOTHYHBIX COOPYXKECHUIA.

IIpu obciiemoBaHNK BEIIBIIIOTCS MeeKThHl M MOBPEXKACHNS KOHCTPYKIIMI, YTOYHSI-
IOTCSI KOHCTPYKTMBHAS CXeMa COOPYKCHHUS, a TAKXKe CCUCHUST SICMCHTOB M Y3IJIOB, OIIpe-
JIeIISTIOTCST Harpy3KW U BO3IECUCTBHUSA W OIICHMBACTCS KAUeCTBO MaTepHUaIoB.

B obmieM cirydae obciiefoBaHME BKIIIOUACT B CEOS CIICIYIOIINUE DTAIlbL:

— IIOJTOTOBUTEIbHEIC pabOTEHL;

— HaTypHOE OCBUICTEILCTBOBAHIIC,

—  yrouHeHWe (PaKTUISCKMX U IIPOTHO3UPOBAHIE HOBEIX HArpy30K 1 BO3ICHCTBUIA;
— OIleHKAa KayecTBa MaTepHUaIOB.

OO0cCIeI0BaHE MOXET OBITh BBIOOPOYHBIM MM ITOJHBIM. ECIM KOHCTPYKIIMM HaXo-
JIATCS B YIOBJIETBOPUTEIHHOM COCTOSIHUM W HE MMEIOT CYIIECTBEHHBIX Je(PEKTOB U TI0-
BPEXICHUM, a IIPU PEKOHCTPYKIIMKM HE IIpe/IIroaraeTcs yBeJMdeHne Harpy3ok, Kak I10-
Ka3bIBAeT OIIBIT JOCTATOYHO OOCiIemoBaTh HeTalbHo 20% OMHOTUIIHBIX KOHCTPYKITHIL
(bamok, depM, KOJIOHH W T.JI.), HAXOJSAIIMXCSI B HanbOoyee HeOMArompUSTHBIX YCIOBUSIX
paboTHI: B 30HAX TOBBIICHHON BUOPAITUK, aTPECCUBHOCTH CPEJIbI U T.JI.

Eciu npu BEIOOPpOYHOM OOCIEIOBAHUN OOHAPYXKEHBI CYIICCTBEHHBIEC ACMPEKTHI U IIO-
BPEXICHUS, CHIUKAIOIIKNE HECYIYID CITOCOOHOCTh KOHCTPYKITHI WUIM BBISIBICHBI 3HAYM-
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TeJIbHBIC OTCTYIUICHUS OT IIPOeKTa (3aMeHa CCUCHU, MAPOK CTAIH, TUAMETPOB 3aKJIEITIOK

¥ GOJITOB U T.JI.), IIPOBOIUTCS TIOJTHOE OOCIEIOBAHUE BCEX DJIIEMEHTOB.

9.4.2. TloaroroBuTebHbie padoThl. [loaroToBUTE IHHBIC PAOOTHI BEITIOTHSIOTCS 0 Ha-
yajga paboT HEIOCPEICTBeHHO Ha OOBEKTe ITOCHe ITOCTYIUICHUWS 3asBKM (3akas3a) Ha 00-
clleJTOBaHMe M PCKOHCTPYKIMIO 3MaHMS WA COOPYKECHUS. 3aadeil ITOATOTOBUTEIHHBIX
paboT SABIAETCS BO3MOXHO Oollee TOUHOE OIIpeleleHre 00heMOB IIPEACTOSIINEro obCIe-
JTOBaHMsI KOHCTPYKINI, a TaKke YCIOBHI €To IpoBeleHUSI. B MTOTe ITOATOTOBUTEIHLHBIX
padoT oOPMITSIIOTCS COOTBETCTRYIONINE JTOKYMEHTHI, SIBISIONIACCS IOPUAMICCKIM OCHO-
BaHMEM Ha BBIIOJIHEHHE paboT, pelIaMEeHTHPYIOIMNM HMX OOheM, CPOKHM OKOHUYAHWSA U
B3aMMOOTHOIIICHMS MEXy 3aKa3UMKOM M MCIIONHUTEIeM Ha IIeproa paboT.

Ilepea HavaaToM paboOT II0 OOCIECTOBAHUIO HEOOXOAUMO O(OPMUTH CICAYIOIINE JTOKY-
MCHTBI:

— TeXHWYeCKOe 3aJaHre Ha BEHIIONHEHME paboThl, BBIJAHHOE 3aKa3uYMKOM B yCTa-
HOBICHHOM MOPSIKE M cofepXKallee HeoOXOMMMBIN IepeYeHb JAHHBIX, JOCTATOYHEBIX
IUIST OTIpenelleHrsT o0beMa paboT M MX TPYIOSMKOCTH;

— JIOTOBOpP Ha BBIIOJIHEHKUE PAOOTHI (JIOTOBOP IIOAPSIIA), 3aKIIOUCHHBIN MEXIYy OpraHu-
3aIUeH-UCIIOMHUTEIEM U TIPEeANpUATAeM (OpraHu3aieif) - 3aKa3uruKoM, SBIISIO-
IMUMCS IOPUINISCKIM BIIAJICIbIIeM WX IIOJIh30BaTeIeM 00beKTa 00CIeI0BaAHNT,

— aKT-JIOIYCK Ha MpoBeJicHHe paboT B YCIOBUSIX ACHCTBYIOIICTO MIPEANPUITHASI C Ie-
peYHeM BceX TEXHWICCKMX W OPTaHM3AITMOHHBIX MEPOIPUITHH, 00CCIICIMBAIONIIX
JIOCTYII K OOCITeyeMbIM KOHCTPYKIIIM C YIETOM TpeOOBaHMI TEXHUKH Oe30IIaCHOCTI;

— rpad¥K BEIIOIHEHUI paboT B 3TaHMSIX ¢ HEIIPSPHIBHLIM IIPOU3BOICTBOM.
Texmmmyeckoe 3amanue Ha IIPOBeAcHMUE OOCICTOBAHMSA KOHCTPYKIIMA SIBIISICTCS OCHO-

BaHMEM TS 3aKIIOUCHUS TOTOBOpA M MOCISAYIONIeTO MpOBeJcHUs pabOThI, a TAKKe OC-

HOBaHWEM I OIICHKH €€ ITOHOTHI U KauecTRa.

Texmmmueckoe 3aaHre MJODKHO BKIIOUATE:

— IIepedeHb, COAepXKAIlil HaMMEHOBAHIE M YKA3LIBAIOIIMUA O0OheM B JIMCTAX BCeX JIO-
KYMCHTOB, BXOMISINVX B 3a/IaHNC;

—  TIOSICHUTEJIHHYIO 3aIlCKY,

—  YepPTeXKU.

TlosicHuTe TbHAS 3aMUCKa K TEXHUYECKOMY 3a/[aHUI0 JIOJDKHA COIEpXAaTh CIEIYIONIAC

JTAHHBIE:

— Ha3BaHUWE TPEIIPUATHS-BIAIETBIIA WK TTOJIH30BATENS 00BeKTa PabOThl, MECTOHAXO-
XJIeHUEe OOBCKTA;

— HaMMeHOBaHME pabOTHl (HAIIpUMEpP, OOCIEMOBAHUE WIA PEKOHCTPYKITUS 3IaHUS
(COOpYKEHMST) WM €r0 YacTH ¢ YKa3zaHWEeM IIPOJIETOB, OCEH, OTMETOK W JPYTHUX JaH-
HBIX, OTPAHUYUBAIOIINX OOBEKT pabOTHI);

— BpeMsI CTPOUTEIBCTBA OOBEKTA C yKa3aHUEeM IIpoekTa (pabourx yepTexeit Mapok AP,
KK, KM 1 KM/I), 110 KOTOpOMY BBITIOJTHSIOCH CTPOUTEECTBO, BPeMsT BBOJIA OOBEK-
Ta B 9KCIUIyaTaIlAi0 (€CJIM CTPOUTEIBCTBO BBITIOIHSUIOCH B HECKOJIBKO ouepesieli, yKa-
3BIBAIOTCST TOUHBIC TPAHUIIBI KaXIOW Oovepes I M Ha3BaHHBIC BBIIIE CBEJCHUS ITPUBO-
JIATCS JUTST KaXJIOH OYepe/ld CTPOUTEICTBRA);

— CBEJCHHUS O 3aMeHe KOHCTPYKIIMI B IIpollecce DKCIUIyaTallid, WX PEMOHTE WIN YCH-
JICHUM ¢ yKa3zaHWeM 4YepTexXel, Mo KOTOPBIM Ha3BaHHBIC PAaOOTHI BBITOIHSUIUCH, a
TakXke ¢ yKazaHUeM BpeMEHU BBITOTHEHUS padoT;

— 9KCIUTyaTAlTHOHHBIM peXUM 37aHUuS (COOPYXKCHUSI) € YKa3aHHEM TeMIIepaTypHO-
BJIAXXHOCTHBIX XapaKTePUCTHUK M CTETICHUW arpeCCUBHOCTH Cpellbl B 30HE PACITONIOXe-
HUS KOHCTPYKIIA, B TOM YKCIE JaHHBIE O MAKCUMAIBHBIX 3HAYCHUSX TeMIIepaTyphl
B 30HAaX M30BITOYHBIX TEIUIOBBIICICHIM, JAaHHBIE O KATETOPUU MTOXAPHOU OMACHOCTH
¥ B3PBIBOOTIACHOCTH,
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— CBeJlcHUT O TIpeIIolaraeMblX M3MEHEHUSIX HDKCIUIyaTAITMOHHOTO pPeXUMa 3IaHUs
(HammpuMep, B CBSI3U ¢ TEXHUYECKUM TIEPEBOOPYKCHUACM);

— JaHHBIe O Harpy3kax Ha oOcleayeMble KOHCTPYKITAKM OT Beca OIMPAIONIMXCT Ha HUX
KOHCTPYKIIMIA, CHera, BeTpa, KPAaHOBBIX Harpyskax, CeMCMUIECKUX BO3ICHCTBUSX,
JIPYTUX BUIAaX HATPy30K;

— CXeMBI TeXHOJIOTMIECKIX HATPY30K Ha oOCIeyeMble KOHCTPYKITUMA, B TOM UHCJIE CBe-
JMeHAS O HATUIAU ITOTLeMHO-TPAHCIIOPTHOTO OOOpPYIOBAHUSA, IIepelaloliero TIOM-
BIDKHBIC HATPY3KM Ha 0OCIeIyeMble KOHCTPYKITHN,

— CBeJIcHUS O MPEATIONaraeMbIX N3MEeHEHUSIX BEIMIWHBI WIM XapakKTepa PacTIoNoXeHUs
Ha OOCIeAYeMBIX KOHCTPYKIIMAX TEXHOJOTMYSCKUX Harpy3oK, Harpy3oK OT MOTbeM-
HO-TPaHCIIOPTHOTO 000pYI0BAHNS,

—  XapaKTepUCTUKU MeTallIa, UCITONB30BAHHOTO IIPW U3TOTOBICHUM OOCIeTyeMBIX KOH-
CTPYKIWH (Ha OCHOBAHUM CepTU(HUKATOR 3aBOJIOB-M3TOTOBUATENCH).

B KOMILIEKT 4epTexxeif, KpoMe YIIOMSHYTBIX B ITOSCHUTEIBHON 3aMCKe K TEeXHMUE-

CKOMY 3aJIaHUIO, TOJDKHBI OBITh BKITIOUCHEL:

—  apXUTEeKTYpPHO-CTPOUTENBHBIC UepTeXn KoMIulekToB AP m KK, B ToM uncie 3ariaB-
Hble JUCTHI ¢ TIepedHeM UYepTeXkel IMPOoeKTa W OCHOBHBIMU JAHHBIMHU IO IIPOEKTY,
ILTAHBI, pa3pe3bl, YepTeK BCeX KOHCTPYKTUBHEBIX 2JIEMEHTOB, Harpy3ka OT KOTOPBIX
IepenaeTcsd Ha o0cIeyeMble KOHCTPYKIIU U Ha KOTOpBIe 0OOCIeIyeMble KOHCTPYK-
1NN OITUPAIOTCS,

—  YepTeXU METALTAYSCKUX KOHCTPYKIIMHA — TIOTHBIN KOMILIEKT (€CIM OOBeKT MPOCSKTH-
pOBAIICST B HECKOIBKO OUepeieii, YepTexku Mapku KM mpriaraiorcst B MOJTHOM KOM-
IUTeKTe TI0 KaXI0U odepel IIPOSeKTUPOBAHM);

—  YepTeXW METALIOKOHCTpYKITit Mapkut KM/ - MOTHBIN KOMITICKT;

— YepTeXW Ha 3aMeHY KOHCTPYKIIMI B MpOIlecce IKCILTyaTallid, WX PeMOHT WIN YCH-
Jenue (ecod PeMOHT, YCWICHWEe WM 3aMeHa KOHCTPYKIIHIT B IIpoIlecce IKCILIyara-
TS TIPOBOJVUINACE);

—  YepTeXKM CO CXeMaMM CYIIECTBYIONIIX TEXHOJIOTMISCKUX HArpy30K;

—  YepTeKM CO CXeMaMU TEeXHOJIOTMICCKUX HATPY30K, MPUIOXEHWE KOTOPHIX K CYIIEeCT-
BYIOIINM KOHCTPYKIIASIM IIpeAroiaractcesl (B COOTBETCTBAM C JAHHBIMU, TIPUBEICH-
HBIMHA B COCTaBe TTOSCHUTEIBHOM 3aITUCKI);

— CXeMBI pasMeIlleHUs CYIECTRYIOIIETO IOTheMHO-TPAHCIIOPTHOTO OOOPYIOBAHUS C
rabapUTHBIMU pa3MepaMU 1 BECOBBIMM XapaKTePUCTUKAMM;

— CXeMBI pasMelleHUs TOTEeMHO-TPAHCIIOPTHOTO 000pyaoBaHUS (¢ TAOApUTHEIMI pa3-
MepaMU M BECOBBIMU XapaKTePUCTUKAMHK), YCTAHOBKA KOTOPOTO TIPETIONAraeTCs.

Texmmmyeckoe 3agaHie Ha BHEIIOTHEHIE OOCIeIOBAHMSA KOHCTPYKIIMI MOAIIMCHIBACTCSI
COOTBETCTRYIOIIIUMHU JIOJDKHOCTHBIMU JTUITAMU TIPEITPUSTHS (OpraHU3aIINT)-3aKa3uuKa 1
HaIpapIsIeTCs OpraHN3aIl-UCIIOIHUTEII0 B YCTAHOBICHHOM MOPSIIKE.

Bce mammeie, momaexalnye BKIIOUCHHIO B COCTAB TEXHMICCKOTO 3afaHMs Ha oOCie-
JIOBaHMe IKCILIYaTUPYEMBIX 3MaHWI WM COOPYKCHUI, TODKHEL OBITh IIONYICHBI U3 JIO-
KYMEHTOB WJIXA SIBIISIIOTCS TOKYMEHTaAMU, HATWUIME KOTOPBIX V BIIAJEbIa (TIOIb30BATEIIS)
3JaHUS I COOPYKEHUSI IIPEAYCMOTPEHO JICHCTRYIONMINM 3aKOHOIATCILCTBOM.

9.4.3. AHA/IN3 TexXHWYEeCKOil JOKYMeHTAIMH. AHAIW3 MaTepUalloB, IIPEJCTABICHHBIX B
COCTaBe TEXHWYECKOTO 3aJIaHMSI Ha IIPOBeACHME OOCIeTOBaHMS, IIpecie/lyeT Melb odec-
IeYNTh, B IIEPBYIO OdYepenb, IIOJHOTY W JOCTOBEPHOCTh HMHGpOpMaIlmi 00 oOBeKTe
(deprexeit, cxeM, MACIIOPTOB, CIIPABOK, AKTOB, IIPOTOKOJIOB UM T.JI.) IS OIIpe/eNeHUs
cocTaBa U o0beMa padoT Mo 0OCICAOBAHUIO.

Ha ocHoBanmm amanmsza TeXHUIESCKON TOKYMEHTAITUH OIIPSACIISIIOTCS COCTaB, OOBeM
paboTEHL II0 0OCICAOBAHUIO KOHCTPYKIIAH, €€ TPYAOSeMKOCTh M CTOMMOCTh. C yIeTOM Tpy-
JTOEMKOCTH pabOTHI COCTABIISICTCS JOTOBOP HA €¢ BBIIIOIHCHHME B OIIPEICISTIOTCS CPOKU
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OKOHYAHMS paboThI, a TaKKE Pa3padaThIBAIOTCS HEOOXOIMMBIE MEPOIIPUSTHS IO obecIie-
YEHHUIO JIOCTYIIA K OOCIEAyeMbIM KOHCTPYKIIMAM M OOECIICUCHII0 OE30TacCHBIX YCIOBUIH
MIPOBEJIEHUST PaboOT.

YepTeku OCHACTKM, HEOOXOAMMON IS OOCCIIEUEHUS TOCTYIIA K KOHCTPYKITHUSIM, BBI-
TTOJTHSIOTCS CIIEITUATTM3UPOBAHHON opraHu3aIieli, IpoBOJIAIIei oOcieloBaHNe, & U3Tr0-
TOBJICHUE OCHACTKHU - MPEIIIPUITHEM -BIaIeIbIIeM O0BEKTA.

MeporpusTist 0 OOECIICYeHUIO OCTYIa K OOCIe/lyeMbIM KOHCTPYKITUSIM U 6€30-
MACHBIM YCJIOBUSIM BEJIEHUS paboOT BKIIIOYAIOTCS B COCTaB akKTa-JOIyCcKa Ha TIPOBE/ICHUE
paboT B YCIOBUS JEHCTBYIOIIETO TIPEIIPUSTHS.

Ha sTom 3Tare paboThl 11e1ecoo0pa3Ho OIEHUTh CTEIeHb COOTBETCTBUS ITPOEKTHOM
JTOKYMEHTAITUM, OTHOCHINEHCS K OOBEKTY OOCIeOBAHUS, TPeOOBAHUSIM HOPM CTPOU-
TEJIBHOTO IIPOCKTUPOBAHMS, JCHUCTBYIOIIMM HA MOMEHT BBITOJIHEHUS OOCIEIOBAHUS.
Takast oreHKa JOJDKHA TTPOU3BOUTHCS KaK IS IPOEKTHON JOKYMEHTAITMH, IO KOTOPOit
OOBEKT CTPOMJICH, TaK W JUIS ITPOCKTHOM JOKYMEHTAIINM, pa3padaThIBaBIICHCS I pe-
KOHCTPYKITUH OOBEKTa, PEMOHTA, YCWJICHUS WIA 3aMEHBI €70 KOHCTPYKITHA.

OIICHKHA CTEIIEHW COOTBETCTBUSI ITPOCKTHOM JOKYMEHTAITMHM TPeOOBAHUSAM JIeHCT-
BYIOIIIUX HOPM, MOJYYCHHBIC HA ITOATOTOBUTEIFHOM 3Tarle pabOThI, Ha TTOCIEIYIONINX €¢
9Tarnax COIOCTABISIOTCS ¢ OIIEHKAMHU, MOJYYCHHBIM B IIpoIlecce oOMepa, OCBUIIETEIIBCT-
BOBaHMS KOHCTPYKITMMA, WCIIBITAHUS OTOOPAHHBIX O0OpAa3IlloB METAUIA, [POBEPOYHOTO
pacuera. OTKIOHEHUS OT TPeOOBAHUI JICHUCTBYIOIIMX HOPM, BBISIBICHHBIC B IIPOCKTHOMN
JIOKYMEHTAITUM U OOHAPYXEHHBIE 3aTeM IIpU OOCICJIOBAHUM B KOHCTPYKIIUSX, (DUKCH-
DPYIOTCST B BBIBOJIAX 3aKITIOUUTEIBHOMN YacTU PabOTHI.

Ha ocHOBaHWM paccMOTpPEHMS W aHAIW3A TEXHWYECKON JTOKYMEHTAITWH, IIPEeICTaB-
JICHHOM B cOCTaBe 3aJlaHWS Ha TIPOBEJICHUE OOCIIEIOBAHUS, 11eJIecO00pa3Ho JIaTh OICHKY
CTEIIEHN COOTBETCTBUS TPEeOOBAHUSAM JICHCTBYIOIMX HOPM CHUCTEMBI HAJ30pa 3a COCTOSI-
HHUEM KOHCTPYKITHI B TIpOIlecce IKCILTyaTaIliN.

OkoHuaTe/IbHAs OIICHKA TeXHUYECKOTO YPOBHS CHCTEMBI HA/I30pa 3a COCTOSTHHUEM
KOHCTPYKITUH W €T0 COOTBETCTBHUS TPeOOBAHUSIM JICHCTBYIOIMX HOPM BBITOTHSETCS Ha
OCHOBAHWU JIAHHBIX OOCICIOBAHUS 3TAHUS I COOPYXKCHUS.

Bo3MOXHBI cUTyaIliK, KOT/ia 0 TeM VI MHBIM [IPUYMHAM 3allaHre Ha 0OCeIoBaHue
MIpE/ICTABISICTCS B HEIOJHOM oObeMe (HAIlpuMep, BCIICJCTBHE OTCYTCTBHS y BIIAIEIbIIA
00BEKTa HEOOXOIMMOM TEXHHYECKON MOKyMEHTAIMK). B Takumx ciaydasx Bech 0ObeM JIaH-
HBIX U BCE OIICHKH, ITOJNyYeHHNE KOTOPBIX OOBIYHO IIPEyCMATPUBAETCS Ha CTAJIUM TIOITO-
TOBKU pabOTHI, JOJLKHBI OBITH TOIYUYCHBI IIPU OCBUICTEILCTBOBAHNN M 0OMepe KOHCTPYKITHI.

CitesryeT OJIHAKO YYWUTBHIBATH, YTO IIPHU STOM TPYIOEMKOCTh PaboT 10 OOCIeTOBAHUIO
KOHCTPYKITUH CYIIECTBEHHO BO3pacTaeT U caMi pabOThl 3HAYUTEIBHO YCIOXHSIIOTCS. B
psijie ciaydaeB, KOTja 3/IaHWE WM COOPYXEHHE B TCUCHHME BPEMCHU SKCIUIyaTaITAUA ITOJ-
BEprajiocb MHOTOKPATHBIM PEMOHTAM, YCWJICHUSIM, HEOTHOKPATHO PEKOHCTPYUPOBATIOCH
W TIePECTPauBAIIOCh, OTCYTCTBHUE ITOJHOTO OOBeMa TeXHUUYECKOW ITOKYMEHTAITMHA 11O Ta-
KOMY OOBEKTY MOXET OOYCIOBUTH HEBO3MOXHOCTH OOCIEJOBAHUS €T0 KOHCTPYKITHN Ha
OCHOBE OOBIMHO TIPUMEHSIEMBIX CTATUCTAYECKUX (BBIOOPOYHBIX) METO/IOB M TIOTPEOOBATH
CIUIOITHOTO OOCIIEOBAHMUS.

9.4.4. CocTaB HATYPHOTO OCBH/eTelbCTBOBAHMSA KOHCTpYKuMii. HaTypHoe ocBuuerenb-
CTBOBAaHME BKIIIOYACT B ceOst OOIIHUI OCMOTP KOHCTPYKITAM, TeONE3MICCKYI0 CheMKY I10-
JIOKEHUS KOHCTPYKITHM, JET