


rNABA CEObMASA

NCCNEAOBAHUE HAMPAXEHHO-AE®POPMUPOBAHHOIO
COCTOAHUA KNAOKU C BEPTUKANIbHBIMY ANA®PAIMAMUA
HA MK C YHYETOM NO3TAMHOCTU U ANUTEJNIbHOCTHU
BO3BEAEHUA

7.1. UccnepoBaHue HanpshXeHHO-AepOpMUPOBaHHOIO
COCTOSIHUS KNTaAKU NPOCTPaHCTBEHHbIX (hparMeHTOB
6e3 yyeTa No3TanHOCTU BO3BEAEHUS

7.1.1. Memoouka npogedenus uccaedosanui

. § Llenpro MpoBeAEHHBIX UCCIECAOBAHUI SIBJISLIOCH:
— OILIEHKA BJIWSIHUSI TPAHUYHBIX YCIOBUI;

— pa3paboTKa Ha OCHOBE aHaJIM3a TOJYYEeHHbIX JaH-
HBIX peKOMEHJALIMHU 110 BEIOOPY PaCUETHBIX CXeM MHOTOC-
JIOMHBIX CTEH MpPU PacyeTe YMCICHHBIMU METOAAMU WU
M0 YIIPOIIEHHBIM WHXXEHEPHBIM METOIaM;

— OIIEHKa CTENEeHU BJIMSIHHS TeMIepaTypHO-BIaX-
HOCTHBIX BO3IE€WCTBUI, BEPTUKAJIbHOU M BETPOBOU
Harpy3oK;

Oco0eHHOCTU HAMPSKEHHO-Ae(OPMUPYEMOTO COCTO-
STHUSI KJTAIKU MHOTOCJIOMHBIX CTEH U3YYaJIUCh IO PE3YJib-
TataMm pacyeToB Ha DBM MeT010M KOHEUHBIX 3JIEMEHTOB
pa3IM4yHbIX (pparMeHTOB cTeH. BO3MOXHOCTH MpUMEHe-
HUSI METOHAa KOHEYHBIX 3JIEMEHTOB JUISI OIpPEACICHUS
HAaIpSKEHHO-1e(DOPMUPOBAHHOIO COCTOSIHUSI KUPITMY-
|+ HOI Kjaaky OblLia IMOKa3aHa BO MHOTMX 3apyOeXHbIX U
OTeYeCTBEHHBIX padorax [7.1].
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TY MEXIY CIIOSMU KiTagku coctapisgeT 31 cM. [To rpanuiiam paccum-
TBIBAEMOT0 (pparMeHTa Ha3HAYAJINCh CBSI3W, OTPAHUYNBAIOIINE TOPU-
30HTAJIbHBIC TIEPEMEIICHHS B TIJIOCKOCTU CTEH.

C 1ebIo yyeTa BIUSHUST BHEIIEHTPEHHOTO MPWIIOKEHUST Harpy3KU
KJIaJIKa Hapy>KHOTO M BHYTPEHHETO CJIOEB M BEPTUKAJIBHON nradpar-
MBI aIlIPOKCUMUPOBaAIach 00beMHBIMU KOHEUHBIMU 3JIEMECHTAMM.

Pa3Mepbl Mo BBICOTE KOHEUHBIX 3JIEMEHTOB B Pas3iMYHBIX (par-
MeHTax npuHuMaimch ot 0,2 1o 3,0 m.

Mopmynu yIpyrocTv IpUHUMAIIKCH TTOCTOSTHHBIMUY U TIepeMEHHBI-
MM TIO BBICOTE.

DparMeHTHl PaCCUNTHIBAJINCH Ha CIIEAYIONINE HATPY3KHU:

— BePTHUKAJIBHYIO OT TTePEKPBITHIA;

— OT COOCTBEHHOTO Beca KIIaIKu;

— TeMIlepaTypHBIE.

PacueThl Ha BepTUKaJIbHbBIE W TOPU3OHTAJIbHBIC HATPY3KH, TEMIIC-
paTypHO-BIAXKHOCTHBIE BO3IEHCTBUS BBITTOJHSIINCH pPa3aelibHO.
B kaxmoMm cirydae MpUHMMAJCSI CBOM MOIYJIb AeopMamnii KiIagKu
B 3aBUCMMOCTH OT BHJIa BO3ICHCTBUSI.

7.1.2. Anaaus pesyssmamoe pac4emog

Ha puc. 7.1.2 B kKauecTBe IIpuMepa ITOKa3aHbI SITIOPBI KacaTeJIbHBIX
HaTpsDKeHWI, BOZHUKAIOIINX B quadparMe (DparMeHTOB C BBICOTOM
KOHeuYHbIX asemMeHToB 0,25 m 1,5 M. [IpukiageiBajgack Harpyska OT
COOCTBEHHOTO Beca CTeH M TMepeKphIThil. [IprmHUMaCs IIUTeTbHBII
MOIYJTb AedopMauii KJIagku (C y4eTOM IOJI3ydeCcTH KiIamku). s
KJIaIKA Hapy>KHOTO CJIOS U TuadparMbl U3 KepaMUIECKOTO KAPITUIa
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monynb gedopmanuii paseH 5110 MIla, mig Kiagky BHYTPEHHETO
CJI0s I3 KUpITM4Ya IToJTycyxoro npeccoBanus — 1430 MI1a.

AHaNN3 pacyeToB 3TOTO U APYrMX ()parMeHTOB MOKa3aJl CJIeAyIo-
ee. KacaTteabHble HaNpsixKeHUS 11O BbICOTE CTEHBI B AnadparMe 3Ha-
YUTeNbHO oTJanvarTcs. [1pu npuiioskeHUM Harpy3Ku B YPOBHE MepeK-
PBITUI HANIPSIXKEHUS TAaKXKe 3HAUUTEIbHO OTJIMYAKOTCS 110 BBICOTE CTE-
HBbI B TIpejie/iaX OAHOro 3Taxa. B ypoBHe HUXKHMX U CPEeAHUX dTaxel
HaIpsKEeHUsI TIOJ MEPEKPHITUSIMU TIPUMEPHO B JIBa pas3a BbIllIE, YeM
B CepeIMHe dTaxa.

Xapaxmep 3nrop chpacmenmos ¢ meakoil pazduexoii Ha KoHevHble 3.1e-
MeHmbL U (hpazmenmos ¢ KOHEHHbIMU 3AeMEeHMAMU 8bICOMOI HA NoA-
amaxyca 6 ueaom cognadaem npu camornecyusux cmenax. Ilpu npuioxcenuu
Hazpy3Ku om nepexpoimuil, 3N0Pa KACameAbHblX HANPANCEHUIl npu pas-
OueKe HA NOA-3MANCA NOAYHACINCA C2AANCCHHOI 6 YPOBHE CPEeOHUX IMa-
aceti. TaM HaNIPsSKEHUST OTVIMYAIOTCS] OT MAKCUMAJIbHBIX 3HAYEHUH ITPU
MEJTIKO# pa30MBKe B HIDKHEM M CPEIHUX dTaxax mpuMepHo Ha 70%.

Ha puc. 7.1.3. noka3aHbl 3MIOpbI KacaTeJbHbIX HAMPSIKEHU, BO3-
HUKaWKUX B AuacdparMe oT ACHCTBUS TeMIIepaTypbl, MPUIOXKEHHOMN
K HapyxXHoMmy cyow. TemrieparypHble HampsKeHUs, MOJTYyYeHHBIE
MpU MEJIKOI U KPYIMHOM pa30MBKe Ha KOHEUHBIE 3JIEMEHTHI, B YDOBHE
HVDXKHUX U CPEAHMX 3Taxel He3HAUMTeIbHbI. B ypoBHE BepxHero ata-
JKa MPY MEJIKOM pa3oMBKe HATIPsDKeHU B 1,6 pa3a BbIIIEe, YeM ITPU BbI-
COTe 3JIEMEHTOB Ha MOJI-3Taxa.

W3 cpaBHeHus smop Ha puc. 7.1.2 1 7.1.3 BUIHO, YTO MaKCUMaJIb-
HbIe KacaTeJibHble HaMpsikKeHUs1 B 00OMX cjydyasiX pa3BUBaIOTCS
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B YPOBHE BEPXHETO 3Taxka. BeJIMUMHBI HANIPSDKEHMI B 000MX CITyJasix
COTIOCTaBMMBI T10 BEJIMUMHE.

Ilpu pacueme no ynpouieHHbIM UHIHCCHEPHBIM MEMOOUKAM yHem He-
PAGHOMEPHOCHIU KACAMEAbHBIX HANPANCCHUI MONCEM OCYULeCMBASANbC
Hnymem 668e0eHUs COOMEEeNCMBYIOULUX NONPABGOUHBIX KOIPuuuennos.

7.2. UccnepoBaHne HanpskeHHO-aedopMUpoBaHHOro
COCTOSIHUA KNagKu NMPOCTPaHCTBEHHbIX (hparmeHTOB
C y4Y4eTOM NO3TanHOCTU BO3BEAEHUSA

7.2.1. Memoduka npoeedenus ucciedosaHuii

B mpoliecce cTpouTeabcTBa MPOUCXOAUT HENPEPbIBHOE U3MEHE-
HHUE PacYeTHOM CXeMbI CTEH U BCETO 3[aHUs B LIEJIOM 3a CUET BO3Bele-
HUSI HOBBIX 9TaXel, a TakKe BEpTUKAJIbHOM HAarpy3KM Ha 3JaHue, KO-
TOpasl MMOCTOSIHHO yBeJUuMBaeTcsl. B TeueHue Bcero nepuoga cTpov-
TEJbCTBA, a TAKXKE B IMEPBbIE HECKOJILKO JIET 3KCIUTyaTallud MPOUCX0-
JUT 3aMETHOE YBEJIMUYEHUE MOIYJs YIPYroCTH KJAAKW 3a CYeT
TBEpJAEHHUS pacTBOpa B IIIBaX.

ITpoBomuMbIe paHee ucciiemoBaHus [7.2] moKa3ajiv BaXKHOCTh yde-
Ta MO3TANHOCTHU U JIJIUTEJIbHOCTU BO3BEACHUSI 3JaHUI TPU OMnpeaesie-
HUM HATPSIKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI KUPITUYHBIX CTEH.

Llenapro HaACTOSIIMX UCCAEAOBAHUI SIBJISIOCH:

— YCTAaHOBUTD BJIMSIHAE HA UBMEHEHUE HAMPSLKeHHO-Ae(popMUpo-
BaHHOT'O COCTOSIHMSI MHOTOCJIOMHBIX CTEH C BEPTUKAIbHBIMU Aracd-
parMamMu Takux (pakKTOpPOB, KaK ydeT MO3TAITHOCTU U JUTUTEJIbHOCTHU
BO3BEICHUSI, MOJ3YUYECTU U CTAPEHUS KIAIKU;

— Ha OCHOBE aHaju3a IOJYYEeHHBIX JAHHBIX pa3padoTaTh peKo-
MEHJALIMU 110 BEIOOPY pacYeTHBIX CXEM MHOTOCIOMHBIX CTeH MPU pac-
YyeTe YMCASHHBIMU METOAAMU WJIU T10 YIIPOILEHHBIM METOAMKAM.

7.2.2. Pacuemnvle cxembl pacmeHma, paccuumovléaemozo Ha 6epmi-
KanbHble Hagpy3KU ¢ y4emom noImanHocmu 8036e0eHus

B kxaudecTBe mprmMepa pacCUMTHIBAICS IMSTUITAKHBIA CUMMETPUY-
HbI (PparMeHT TPEXCAONHOM CTEHBI C BEPTUKAIbHBIMU ArachparMaMu.
Crou Kyagky oopasyloT B IjiaHe AByTaBp. [Tojskamu nByTaBpa ciayxkaT
HapyKHBIM 1 BHYTPEHHUWI1 CJIOU TOJIIIMHOM 12 ¢M, a CTEHKOI — BEpTH-
KajibHas1 auadparma toiauHoi 12 cMm. PaccTosiHue B cBeTy MeXay
cjosiMu Kiiaaku coctasisiet 31 cMm. biaromapst cumMmerpun (pparmMmeHTa
paccuutbiBasicst pparMeHT ¢ [1-o6pa3HbIM B I1aHE CEYeHUEM, COCTaB-
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Y A€Enns
N N 9cyt 9-27 cyT 9-27 cyT
Y A€nn3 AEnn3 - r
9 cyt 27 ¢yt 2745 oyt
1 atan 2 atan 2 atan 2 atan
1 nogaran 2 nogatan 2 nogatan
B
N N
\ Asnna
9yt S/ @ 9-27 cyT
4 4
27 cyt 27-45 eyt 9-27 ¢yt
A€nns & AEnns &
45 eyt 45-63 cyT 27-45 cyt
3 atan 3 artan 3 atan 3 aran
1 nogartan 2 nopgaran 3 nogatan 4 nopartan
r
N N
Y AEnns
9cyt 9-27 cyT 9-27 cyT 9-27 cyt 9-27 oyt
AEnns - r
27 eyt 27-45 cyv 27-45 cyt 27-45 cyt 27-45 cyt
A€nna & 4
45 cyt 45-63 cyt 45-63 cyT 45-63 cyT 45-63 cyT
A€nns L 4 -
63 cyT 63-81 cyT 63-81 cyT 63-81 cyT 63-81 cyT
4 atan 4 atan 4 stan 4 sran 4 aran
1 nogartan 2 nogatan 3 nogatan 4 nogatan 5 nogatan

Puc. 7.2.1. Stanbl pac4eTa MaTnaTaxHoOro oparMeHTa CTeHbl N3 MHOIOCIIONHOV KNaaku
C BepTuKanbHbIMU anagparmamu: a — 1-i atan; 6 — 2-i stan; B — 3-1i a1an; r — 4-i atan

JISTIOIIVIM TIOJIOBMHY OT Bcero ¢hparmMenTa. [1o rpaHniiaM paccunThIBa-
eMoro ¢parMeHTa Ha3HAYaJIKCh CBSI3M, OrPAaHNYMBAIOIINE TOPU30H-
TaJIbHBIEC TIepEeMEIIEHNST B TUTOCKOCTH CTEH, a TAKKe BpallleHrue BOKPYT
TOPU3OHTAIBHBIX OCei cMMMeTpuHU parMeHTa. B ypoBHe TiepeKphI-
TUI OrpaHUYMBATIUCH TIEPEMEILIEHUS] BHYTPEHHEro CJI0S1 U3 €ro IIoc-
Koctu [7.3].

Pacuer mpomsBommiicss Ha [1K MeTomoM KOHEYHBIX 3JIEMEHTOB
B HECKOJIBKO 3TaNoB. BbIT MIPUHSTHI CIIEAYIONINE JOTMYIICHMS:
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N N
Y A€nns
9yt 9-27 eyt 9-27 cyT 9-27 cyT 9-27 ¢yt 9-27 cyT
A€nna 4 &
27 cyT 27-45 cyT 27-45 cyT 27-45 cyt 27-45 cyT
AEnn3 & &
45 cyT 45-63 cyT 45-63 cyT 45-63 cyT
A€nna L 4 L
63 cyr 63-81 cyT 63-81 cyT
A€nns + +

81cyr 81-99 cyT

5 artan 5 atan 5 aran 5 aTan 5 artan 5 atan
1 nogatan 2 noaatan 3 noagatan 4 nopgatan 5 noaaTan 6 noagsTan
A€nns
27-45 cyt 27-45 cyt 27-45 cyt 27-45 cyt 27-45 cyt
A€nna & &
45-63 cyT 45-63 cyT 45-63 cyT 45-63 cyT
AEnna r 4 -~
63-81 cyT 63-81 cyr 63-81 cyT
A€nns rJ &

81-99 cyT 81-99 cyt

AEnna L4 -
99-135 cyn|
6 aran 6 aran 6 aran 6 aran 6 aran

1 nogartan 2 nopgatan 3 nogatan 4 nogartan 5 nogaran

Puc. 7.2.1 (npogomkenne). Otarbi pacHeTa NATUITaXHOro goparMeHTa CTeHbl M3 MHOIMOC/I0MHOM
Knagkv ¢ BepTukasibHbIMW anaghparmamu: g — 5-v atan; e — 6-v aran

* ympyrue aechopMaluu OT Beca CTeH U MePeKPbITUI OJHOTO 3Taxa
MMPOTEKAIOT K MOMEHTY €r0 OKOHYAHMSI;

* nedopMalluu Moj3yyecTy Kiaaaky BHOBb BO3BEACHHOIO 9Taxa Ha-
YMHAIOT Pa3BMBAThCsI C MOMEHTA OKOHYAHMS €TI0 BO3BEACHNS,

* Ha HamnpsKeHHO-AeMOPMUPOBAHHOE COCTOSIHME KJIAAKU KaKOro-
100 aTaxa BAUSIOT Takxke AehopMaliMy MOA3Y4eCTU HIKeaexka-
ILIMX 3TaXEMn;

* I0CJIe OKOHYaHUS BO3BEJEHUSI CTEHbI HA HAIIPSIKEHHO-1e(hOpMU -
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AEnns
45-63 cyT 45-63 cyT 45-63 cyT 45-63 cyT 45-63 cyT
Asnna L 4 4
63-81 cyT| 63-81 cyT 63-81 cyT 63-81 cyT
AEnns - 2
81-99 cyt 81-99 ¢yt 81-99 cyt
A€nns - -
99-135 cyT| 99-135 cy1
A€nns Fy Fy
135-189 ¢y’
7 atan 7 atan 7 atan 7 atan 7 atan
1 nogatan 2 nogatan 3 nogatan 4 nogatan 5 nogatan
3
A€nna
63-81 cyT 63-81 cyt 63-81 cyT 63-81 cyT 63-81 cyT
Aenna L r
81-99 cyt 81-99 cyt 81-99 cyt 81-99 cyt
AEnna -~ -
99-135 cyT]| 99-135 cyT| 99-135 cyT
A£nn3 L L4
135-189 cy 135-189 cy
AEnna L d L4
189-243 cy]
8 atan 8 atan 8 atan 8 atan 8 atan
1 nogartan 2 noparan 3 nogatan 4 noparan 5 nogatan

Puc. 7.2.1 (npogomkenne). 3tanbl pac4eTa MATNITaXXHOro oparMeHTa CTeHbl M3 MHOIMOCIIOMHOM
Knafku ¢ BEPTUKANbHBIMU auagparmamu: X — 7-v a1an; 3 — 8-/ aran

POBaHHOE COCTOSIHME KJIAIKM KaKOTO-JI1100 3TaxKa BIMSIOT TOJHKO
JeopMalny MOJI3YYEeCTH KIIAIKM paccMaTpPMBAEMOIo M HUKEJIe-
XKalIuX 3TaXKEN.

BosBeneHn0 Kaxkaoro aTaxka COOTBETCTBOBAJ OAWH 3Tall pacyera.
Kaxnapiit aTan pazdouBaics Ha noasrarbl. KommyecTBo 1oa3TaioB paB-
HSUIOCh KOJIMYECTBY BO3BEICHHBIX K MOMEHTY OKOHUAHMSI 3Tara STaxXel.
ITocne okoHYaHUsT BO3BEACHMS CTEHBI pacyeT MPOM3BOAMJICS Ha HEC-
KOJIBKO 3TafnoB, COOTBETCTBYIOLLIMX Pa3HbIM IEPUOJAM BPEMEHM ITIOCTIe
OKOHYAHMSI BO3BeJeHMS CTeHbl. Ha Kaxka1oM M3 3TUX 3TaroB NpUHUMa-
JIOCB ITO MSITh IOA3TAIIOB COOTBETCTBEHHO KOJIMYECTBY 3TaxKeil BO3BEICH-
HoI1 cteHbl. CxeMa pa30MBKM pacyeTa Ha Tallbl IpuBeAeHa Ha puc. 7.2.1.
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CJI0M KJ1aIK¥ aIllIpOKCUMUPOBATNCH 00beMHBIMHA BOCHMHY3JIOBEI-
MM KOHEUHBIMU 3JIEMEHTAMM, a BEpTUKAJIBHOM AruadparMbl — KOHEY -
HBIMU 3JIEMEHTAMM TUIOCKOI OOOJIOUKH.

Bpemst cTpouTenbcTBa OZHOTO 3TaXka MPUHUMAJIOCh PaBHBIM
18 cyTkam.

7.2.3. Haepysku

Ha 1-M noaararne nepBbIX IATH 3TAIOB K BHYTPEHHEMY CJIOI0 BEPX-
HETO 3TaXa IPUKJIAAbIBAIACh HAIPy3Ka OT COOCTBEHHOTO BECA KJIAIK1
N}, v IepeKpbITUs Hal HUM N/, nep K HAPYKHOMY CJIOIO KJIAIKK Ha
1-M mogsTane MNepBbLIX MATH 3TANOB MPUKJIAAbIBAIACh HAPy3Ka OT
coGcTBeHHOrO Beca Kinanku Ny, . Ha Bropom nojiaTare npukiajibipa-
JMCh 9KBUBAJICHTHbIE TEMIIEPATypHBbIe Harpy3ku AT u AT, BbI3bI-
BaIOILME B 3TaXe, K KOTOPOMY OHU ITPUJIOKEHBI, z[e(bopMam/H/I A n
Ae™s D1i feopMalii paBHbl 1eGOpPMaLAM TOI3YYeCTH KIAIKK 3a
MEPUOJ] BO3BEIEHUA BEPXHETO IS JAHHOTO 3Tara pacyeTa 3Taxa oT

HanpsDKeHUH, NeMCTBYIOLIMX B KJIaJAKe K Havaly 2Tara:
K __ naz

ATY =Ael la, |
9K _ nia3

AT =Ael"la, J

rae Ae, Acell — JedopMally MOJI3YYECTH KJIaAKU i-ro dTaxka Ha
paCCManI/IBaeMOM aTare 3a Neproj BO3BeICHUSI BEPXHETO HAa JAHHOM
3Tale pacyera 3Taxa; o, — KO3(MOULUUEHT JIMHEHHOTO PaCIIUPeHU
KJIaaKu.

OO6beMHast Macca KJIaaKy U3 TTOJHOTEJO0ro KUpInuya BHYTPEHHEro
cJIos1 mMpMHUMaJjach paBHoil 1,8 T/M3, HapyXXHOro cj1ost ¥ nuadparmbl
13 TIyCTOTENBIX KaMHel — 1,4 1/M3. Harpyska oT nmepekphITHil TTPUK-
JlaJibIBaJlach K 00bEMHBIM 2JIeMEHTaM BHYTPEHHETO CJIOS C YUETOM He-
PaBHOMEPHOCTHU pacpeae/eHus HAMPSIKEHU I MO TJTUTOM MepeKpbl-
tusi. CyMMapHoe ycuiane, IpUKJIaabiBaeMoe K BHYTPEHHEMY CJIOI0 OT
MepPEeKPhITUS OIHOTO 3Taxa, paBHsaoch 0,25 MH.

, (7.2.1)

7.2.4. Memoduka onpedeneHus HANPANCEHHO-0epOPMUPOBAHHO2O COC-
MOSIHUSL CMEH, 8bI36AHHO20 HACPY3KOU HA CMeHbl U dedhopmauusmu
noasyuecmu

HamnpsokeHHOE cOCTOSIHHME B KJIaJKe [-TO 3TaXka Ha m-OM DTalle
CKJIA[bIBATIOCh M3 HANPSDKEHUI OT HArpysku N, MPUKIIaAbIBAEMOi
K BEpXHEMY 3TaxXy, M HATIPSLKEHW I, BRI3BAHHBIX 1e(hOpPMaLIMSIMU TTOJI-
3y4eCTH:



i-1
N N N j j j
(O-x’cz’sz im = (Gx ’Gz ’sz)i,m +Z(O-)Jc’o-é’fiz)i,m , (722)
J=1

rae oo 7 — HanpsKeHus B KJajKe i-ro 3Taxa oT Harpy3ku N, Ha
CJIOM BEPXHETO Ha m-OM JTalle pacyeTa oTaxa; oy,04,7) — Hanpsxe-
HUS B KJIAJKe [-TO 3Taxa oT AedopMaIinii IToI3y4ecTH j-To aTaxa (i=>])
Ha m-OM JTare.

[TosHbIe HAMIPSIKEHUS B CTEHAX i-TO 3Taxka ITOCJIE # DTAIIOB PaBHBI
CYMMe HaTIPSDKEHWI, TIOJTYYEeHHBIX UTS KaKI0TO M3 3TAIIOB pacyeTa:

m

(0,,0.,7); = 2,(0,,0,.7.)ix. (7.2.3)
k=1

AHaJIOTUYHO MOTYT OIIPp€ACIATHCA BEPTUKAJIbHBIC U TOPU3OHTAJIb-
HBIC Z[e(bOpMaHI/II/I KJIaaKun CJI0E€B CTCHbI 1 ,I[HaCbpaFMbI IIOCJIC M 9Ta-
ITIOB pacycTra:

m

(€c.€.)i = Z(gx,ez),.,k
k=1 . (7.2.4)
7.2.5. Jlechopmayuonruie xapakmepucmuku Ka1aoku

Moy yIPYTroCTH KJIAAKW Ha KaXKIOM 3Tarie IPUHUMAJICS C y4e-
TOM ee Bo3pacrta 1o popmysie C.B. TTonskosa [6.2]:

Eﬂﬂ = (pD,ZS ’ mpactt ’ E208 > (7.2.5)

e @) 5 = [250 + 147V(D R, ,9) — 7,5 D R, 5]/ [250 + 120V(R; 59)

D— KOSd)(I)I/IHI/ICHT, 3aBUCHILIMNA OT IUIMUTEIbHOCTU TBEPIACHUS pacTBOpA:
D=2 — e-0,1t"0,67_ -0,0045t** 0,67;
RZ,ZS — IpeAcJa IPOYHOCTU pacTBOpa B BO3PaCTE 28 CYTOK;
Egg =a- Ru — MOIYJIb YIIPYI'OCTH KJIaJIKHM B BO3pacTe 28 CYTOK;
mpacw = Ru/ RZS;
, =VAR,;
R 7 — HOpeaeil MPOYHOCTU KMpPIIMYa Ha CKaTUEC,
v=(0,35+4,87D R, ,4/R)/(1,35+ 4,87D R, .5 /R)):;
a — yrpyras XapaKTépI/ICTI/IKa KJIaJaKu, '
Ru — BPEMCHHOC COIIPOTUBJICHUEC KIIAAKHN CXKaTUIO, OIIPEACIAEMOEC 110
[1.5].

10



7.2.6. Memoouka onpedenenus deghopmayuii noazyuecmu Kaaoku

3a nepuoji CTPOUTEILCTBA BEPXHEro Ha m-0M 3Tarle pacuera 3Taxa
JgedopMaliu MoJ3y4yecTH KIaaKu i-ro 3Taxa ompeaesisiach Ha Kax-
JIOM TojaTarne 1o gopmyJie:

Agl) =€l €], (7.2.6)
rae M3 u e, — neopMalnu MON3YYeCTH KIIAJKU i-TO 3TaXa COOT-
BETCTBEHHO HA M-OM 1 (m-1) — M aTaxax, ornpeaessieMble 110 (popmy-
ne (6.2.1) ipu KoddPULIMEHTE p, 3aBUCSIIEM OT COOTHOIIICHMS MEX-
NIy BEPTUKAJIbHBIMU U TOPU3OHTATbHBIMU HAMTPSKEHUSIMU U COTJIACHO

[6.1] paBHOM:

(02 o
p=7npu —<05up=3nmpu —<<05. (7.2.7)
(o)

X X

7.2.7. Hanpsaycennoe cocmosinue 6 ca05x (hpaemenma om 8epmuKaibHOLL
Haepy3Ku

ITo onucaHHO¥ BbIllIE METOAMKE ObUIM OMpeneeHbl HAMPSIKEHUS
B closix U avadparmMe pparMeHTa Ha KaxXXJOM IMOoJabITare pacuera,
a Tak>kKe CyMMapHbIe UX BEJIMUMHBI MOC/Ie Kaxa0ro atamna pacyera. [1o
9TUM 3HAYEHUSIM TIOCTPOECHBI SIMIOPHI BEPTUKATBHBIX yCUIUA N,
JEMCTBYIOLIMX MOCJE Kaxa0oro u3 natu atanos. Ha puc. 7.2.2, kpome
3THX 3ITIOP, MPUBEIEHHI SIIOPHI yCHIHiA N, TOCTPOEHHbIE B MPEIO-
JIOXKEHUM pa3neSbHOi paboThl cioeB. M3 cpaBHEHUs 3TUX MO BUII-
HO, YTO BHYTPEHHUIA CJIOM, SIBJSIIOLIMIACS GoJiee 3arpy>KEHHBIM U BbI-
MOJHEHHBIM U3 60siee JehopMUPYEMOTo MaTepuaia, pa3rpyxkaeTcs.

B 3HauMTenbHOI cTereHu mepepachpeneeHUI0 YCUIUNH MeXIy
CJIOSIMM CTEHbI CIIOCOOCTBYIOT AehOopMalIMK MOJI3YYeCTH Kiaaaku. Boi-
paBHMBAHWE SIIOP BEPTUKAIBHBIX HAMPSKEHUI 0, TIPOIOJIKAETCS U
MocJjie OKOHYaHUSI CTPOUTEIbCTBA, KOTIa BCE MU3MEHEHUE HAIPSIKEeH-
HOTO COCTOSIHUSI OOYCJIOBJICHO B HallleM CJlyyae MoJi3y4ecThblO KIaaKu.

Takum obpaszom, deghopmauuu noazyuecmu cnocoocmeyrom paszepys-
Ke Ooaee deghopmupyemozo u 3azpysxe metnee 0egopmupyemozo cA0s cme-
HbL.

Beauuunbl ycunuit AN, nepepacrpencsisieMblX MEXIy CIOSIMU,
PaBHbBI PA3HOCTH MEXKITY YCITUSAMK N°, TIOICYUTAHHBIMHU B TIPEIIONIO-
JKEHUU pa3ieSbHO paboThl CI0eB, U (PaKTUUECKUMU YCUIUsIMU N.
Dmopa ycunuii AN gBisieTcst IIpakKTUIeCKU TIpsIMOIMHetHoM. B pac-
CUMTHLIBAEMOM TIPUMeEDE eeauunst ycuauii AN, nepepacnpedeausuue-
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arann

an
ONge

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 6 17
! L !

KH, BepTikanHsie younun

Puc. 7.2.2. Onitopbl BEPTUKasIbHBIX YCUIMK BO BHYTPEHHEM C10€ CTEHbI OT BEPTUKasIbHOM
Harpy3ku. [aTnataxHbivi goparmeHT. PacyeTsl Ha 1K ¢ y4eTom noatanHocTy BO3BeAeHUs

C51 MexHcOy CA0SMU HA MOMEHIN OKOHYAHUSL 6036E€0eHUs CIeHbL, COCMAB-
asrom 45% om ycuauil, noOCHUMAaHHbIX 6 NPeONnoA0HCeHUU PA30eAbHOU
paobomot caoes. Ilocae okonuanus 6o3eedenus cmenvl nepepacnpedee-
Hue ycuauil mexncoy cA0amu cyuecmeenno menovute. Beauuunwvt nepepacn-
peodeasembix YCUAull Maio omaudaromcs medxicdy coooi no evicome crme-
not. Odnaro, ecau 6 nuxcnem smaxce ycuaus AN cocmasasrom
moavko 20% om ycuauii AN, mo ¢ 6epxnem smasxjce onu conocmasumot
no éeauuune.

CiielyeT OTMETUTD, UTO BIUSIHUE AehopMallMil MOJI3y4ecTH Ha Me-
pepacrpeieseHue YCUIMii BO MHOTOM 3aBUCHUT OT JUIMHBI CTeH. B pa-
0ote [7.2] mpuBeneH IIpUMep pacueTa ABYX POTSKEHHBIX, ITPECEKal0-
LIMXCST MeXIy coboit cTeH. TaM BbIpaBHMBaHUE BEPTUKAJIbHBIX HaIl-
PSDKEHUI BO MHOTOM TPOM3OIILIO 3a cyeT AedopMaliuii Moja3ydyecTu
YK€ Mocjie OKOHYaHUS BO3BeeHUsI CTeH. B mpuBeaeHHOM TaM Mpu-
Mepe B cepeHe MSATOro aTaxa 2/3 BepTUKaIbHbIX YCUINM BO3HUKIIU
BCJIEJCTBYE MOJA3YYECTU KJIAAKU HUXKHUX ITAXKEH, pa3BUBILMXCS C MO-
MEHTa OKOHYaHUSI CTPOUTEIbCTBA 3NaHUSI.

KacarenbHble HampsKEHUSI B OTAEJbHO CTOSIIMX CTEHAX OYEHb
HEe3HAUYMUTEJIbHbI U MTO3TOMY B HallleM CJ1ydyae BO3HUKAIOT B OCHOBHOM
BCJIEZICTBHIE€ COBMECTHOM PabOThI CJIOEB. Inropst KacameabHblX HaANPs-
JHceHull, NOOCHUMAHHbBIX C YMemoMm U 6e3 yuema no3manHocmu 603eede-
HUA CMeHbl, 3HaYUMeAbHO pazaudaromcsa mexcdy coboi. Ha puc. 7.2.3
MU300paKeHbl DMIOPbI KacaTeJbHbIX HAMpPSDKEHUN 7, NEHCTBYIOLIMX
B cepeMHax dTaxeil B Mpoliecce BO3BENECHUsI CTEHbI, a TAKXKE CIYCTS
MecsI1L IOoce OKOHYAHUSI CTPOUTENIbCTBA.

C Momenma OKOHUAHUA CIMPOUMEAbCINGA 8 HAUbOAbUIel Mepe 803-
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bes yuera nosranHocTi
BO3BeIeHUS IPH Enc/Enc=2.44

________ ><_ ™\

Bhicota, yra

0.05 0.1 0.15 0.2 025

Kacaresnie nanpsuiers, MITa

Puc. 7.2.3. 9nopbl kKacaTenbHbIX HANPsXKeHW B anaghparme B ypoBHE CepennHbl STaXEN,
MOCTPOEHHbIE C YHETOM 103TaNHOCTU U [J/INTESIbHOCTY BO3BEAEHUS

pocau HanpsiceHus 6 eepxuem smadxyce (6 1,5 paza). B nusxcnem smasice
KacameabHble HANPsJCEHUs 8bIPOCAU He3Hauumeavho. MakcumaavHoie
KacameavHble HANPSNCCHUS PA3GUAUCH 8 YPOGHE GMOPO20 IMANCA U Bbl-
pocau na 17% c momenma oKonuanus 6036e0€HUs CINEHDL.

MHTepecHO OTMETUTD, UTO Cpe3 AuUleo20 CA05 KUPNUUHOU KAAOKU
MHO20CAOUHBIX CIMEH “ACHIO NPOUCXO00UM 6 YPOGHEe NepE020—8Mmopo2o
amadxceil, m.e. mam, 2de KaAcameabHvle HANPANCEHUS 6 Pside Cay4aes OKa-
3b16AIOMCS HAUOOALUUMU.

Ha ToM ke pucyHKe n300pakeHbl SITIOPHl HATIPSDKEHU 7, TTIOICYH -
TaHHBIX HA MOMEHT OKOHYAHUSI CTPOUTEJILCTBA 0€3 yueTa IT03TaIlTHOC-
TU BO3BEICHUS CTEHBI. XapaKTep 3IM0p OYeHb pa3HbIid. B ypoBHE BTO-
pPOTO 3TaXka HaIpsLKeHMS B 2,3 pa3a MEHBIIE ITOJyYEeHHBIX C YIETOM
ITO3TAITHOCTU BO3BEACHUSI.

BbiBobI

1. XapakTep 3MIOp KacaTeJbHbIX HAMPSDKEHWH B BEPTUKAJIbHBIX
auadparmax parMeHTOB ¢ MeEJIKOWM pa30MBKOW Ha KOHEUHBIE 3Jie-
MEHTBl U (pparMeHTOB ¢ KOHEYHBbIMU 3JIEMEHTAaMU BBICOTOM Ha IOJ
aTaxa B 1I€JIOM COBHAaAaeT MpU CAMOHECYIIIUX CTeHax. B ciayyae mipu-
JIOKEHUS Harpy3ku OT MEPEKPBITUIA 3MI0pa KacaTeJbHBIX HaIIPSKE-
HUI1 MpU pa30MBKe Ha IMOJI 3Taxa MoJyJyaeTcsl CrJIa)KeHHOU B YPOBHE
CPEIHUX BTAXEN.

2. Ilpu pacyeTe Mo ynpoileHHbIM WHXXEHEPHBIM METOAMKAM yUeT
HEPaBHOMEPHOCTH KacaTeJIbHbIX HAPSIKEHUI MOXKET OCYIIECTBIISITh-
csl IMyTeM BBEJEHUSI COOTBETCTBYIOLIMX MOMPABOYHbBIX KOA(DPULIMECH-
TOB.
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3. JledbopMaliy TTOJI3yYECTH CITOCOOCTBYIOT pas3rpys3ke Oojee me-
(opmupyemoro u 3arpyske MeHee 1e(hOpMUPYEMOTO CIIOST CTEHEI.

4. Besln4MHbBI BEPTUKATBHBIX YCUIUid AN, mepepacripeneBIIm -
ecs MeXJIy CJIOSIMM Ha MOMEHT OKOHYAHUS BO3BEICHMST CTEHBI, COC-
TaBJSIOT 45% OT YCUIWIA, TIOACYNTAHHBIX B IIPEATIONIOXKEHUHT pa3aeib-
HOI1 paboThI cioeB. I1ocie oOKoOHYaHMST BO3BEACHUS CTEHBI Tiepepacti-
penesieHre YCUIIAI MeXKIY CIIOSIMH CYIIIeCTBEHHO MEHbIIe. BeTmanHbI
repepacrpene/IieMbIX YCHIIMI MajJo OTIIMYAIOTCS MEXIY COOOii IO
BBICOTE CcTeHbI. OIHAKO, €CIIM B HIDKHEM 3Taxe yermms AN coc-
TaBJAIOT TOJbKO 20% ot ycunuii AN, To B BEpXHEM 3TaXe OHU CO-
ITOCTaBUMBI 110 BEJIMUMHE.

5. B cpemHmx aTaxkax KacaTelIbHbIe HAIPSIKEHUST, TIOACYMTAaHHBIC
C YYETOM ITOSTAITHOCTHU BO3BEACHUS CTEH, MOTYT B 2,5 pa3a IpeBBICUTD
HaTpsDKEeHMS, TOACYMTaHHBIe 03 TaKoTo yueTta. B BepxHeM aTaxe Be-
JIMYUHBI 3THX HATIPSDKEHWI OTIIMYAIOTCS HE3HAYNUTETHHO.

6. C MOMeHTa OKOHYAHMSI CTPOMTENILCTBA B HAWMOOJBIIEH Mepe
BO3POCITU HAMPSKEHNS B BepxHeM 3Taxe (B 1,5 pa3a). B HikHeM 3Ta-
XK€ KacaTeJbHBIe HANpPSIKEHMS BBIPOCIM HE3HAYMUTEIbHO. Makcu-
MaJIbHbIe KacaTeJIbHbIe HAIpPSTKEHUST pa3BUJINCHh B YPOBHE BTOPOTO
3Taxka M BRIpocu Ha 17% ¢ MOMeHTa OKOHYAHWST BO3BEICHUS CTCHBI.
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