FNMABA YETBEPTAA.

OKCMEPUMEHTAJIbHBIE UCCNIEAOBAHNA NPOYHOCTU
N BE®OPMALIMN MHOIMOCNIONHOM OBJIEMTYEHHOMU KINAAKU

4.1. cnbiTaHUA MHOrOCJIOMHbIX 06J1er4YeHHbIX Knagok,
BbinosiHeHHble B LULHUMC

Kak oTmeuanoch, MpakTUYECKU BCE UCCAEAOBAHUSI MHOTOCJIOM-
HbIX KJ1ag0K B CoBeTckoMm Coro3e ObLIM MPOBEACHbI B JIaAOOpaTOpuu
kameHHbIX KoHcTpykuuii LTHUUCK um. KyuepeHko (ObIBLIMIt
LHHHTIIC). OcobeHHO UHTEHCUBHBIE 3KCIEPUMEHTAbHbIE UCCIICI0-
BaHwMs1 TipoBoausiCh B 30—50-¢ roabl. B 1932—1933 rogax ObL1u mpo-
BEJCHbI UCMBITAHUSI HA LIEHTPAJIbHOE CXKATHUE KJAJ0K Ha IIJIaKOBOM
pacTBOpe U KOJIOALEBBIX KJIagoK. O0pa3iibl MMeJIM CPaBHUTEIbLHO He-
oosbinyto Boicoty (1,1—1,2 m). B 1937—1939 rogax H.1. KpaBueHu,
B.A. Kameiiko, M1.T. KoToBbIM OBbUIM IIpOBEACHBI MCITBITAHUS Ha
LIEHTpaJbHOE M BHELEHTPEHHOE CXXAaTHe Pa3IMYHbIX O0JErdeHHBIX
KJIaIOK Ha o0pasiiax BeICOTOH 10 3,6 M. Bce ucrblTaHHBIE 00pa3Ibl
MHOTOCJIOMHBIX CTEH UMEI CUMMETPUYHOE PACIIOOXEeHUE cloeB. B
roJibl BOMHBI U MOCJIEBOCHHbIE TOAbI UCIIBITAHUSI 00JIErYeHHbIX CTEH
He MPOBOJMIMCH, HO YXe B KOoHIe 40-x — Havaje 50-x mpu yyacTuun
B.M. MujioHOBa ObLIM MPOBEACHbBI 9KCIIEPUMEHTAIbHbIC UCCIIEI0BA-
HUSI MHOTOCJIOMHBIX CTEH C HECUMMETPUYHBIM PACIOJIOXEHUEM CJIO-
€B, a TakKXe KOJOJILIEBbIX KJIaJOK HAa BHELUEHTPEHHOE cxXaTue (puc.
4.1.1) [4.1].

IlepBbie UcTIbITAHMS 00JIETYEHHBIX KJIaJOK Ha 11IJIAKOBOM PacTBO-
pe 1932 roga mokasaiu, 4To MX Hecyllasi CHOCOOHOCTD 10 TLIOIIAAN
6pyTTO 10 5% HIKE TPOYHOCTH CITIOITHOM KITAAKH TOTO K& CEUCHMSI.

HMcnbiTanusiMu cTo100B KooaLeBoi Kiaaku 1933 roga ObL10 ye-
TAHOBJICHO, YTO HPOYHOCMb KAAOKU 6 cmerax moauunoi 6 1/2 xupnu-
ua evluie NPOHHOCMU KAa0Ku ¢ 6oaee maccuernvix cmenax Ha 10—16%.
DTO OOBSICHSIETCSI HE TOJIbKO 0o0Jjiee BBICOKMM KauyeCTBOM TOHKMX
CTEH, HO U XapaKTepoM pa3pylleHUs Kiaaku. M3BecTHO, 4To pas3py-
LIeHME KJIaJAKU MPU CXXAaTUU HAUMHAETCS ¢ Pa3pyllIeHUsI KUPpIUYei OT
cpesa 1 u3ruba BCJIEACTBUE HEPOBHOCTU PACTBOPHOI MOCTEIN U T10-
BEPXHOCTU KUPIUYE. DTO MPUBOAUT K MOSIBICHUIO BEPTUKAJIbHBIX
TPEeLIMH, pa3ae/IsiiolnX KJIaaKy Ha OTAeabHbIe cToNO0uKU. Tak Kak B
TOHKUX CTEHKAaX TOJIIMHONM B 1/2 Kuprnuya rnepeBsizka KUpHuJeii Bbl-
MOJIHSIETCSI TOJILKO B OJTHOM HAIlpaBJIeHUU, TO U CPe3 KUPIUYEii BO3-
MOXEH TaM TOXe TOJIbKO B OJHOM HampabjieHuu. Bmecte ¢ TeM, rpu
pacueTre Ha cxKaThe TOHKMX CTEHOK B 3aIac MPOYHOCTU MTPUHUMACTCS
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Puc. 4.1.1 Tunbl obrier4eHHbIX Knagok ¢ HeCCUMETPUYHBLIM PacrioNIOXEeHNEM CII0EB, UCTIbITaAHHbIE
Ha LeHTpasibHoe 1 BHeLeHTpeHHoe cxarve. (UHUWIMC-UHWNCK, 1950-1952 rr.)

pacyeTHOE COMPOTUBIIEHUE KIIaJIKM CXKaTHUIO, ONpeeIeHHOE IJIsT Mac-
CUBHBIX CT€H. DTO OOBSICHSICTCSI TEM, UYTO BIMSIHUE CIyYailHbIX aK-
TOPOB, TAKUX KaK Jaxe HE3HAYUTEJIbHOE MO KOJIUYECTBY IMOIagaHNe B
KJIQIKY OTAEJbHBIX KUPIUYEW, UMEIOIIMX HECKOJIBKO IPYIYIO BLICOTY
WIN OTJINYHBIC HePOopMallMOHHbIE XapaKTEPUCTUKM, B TOHKMX CTECH-
KaX MOXKET BbI3BaTb HEPAaBHOMEPHOCTh BEPTUKAJIbHBIX Ae(opMaLnii
U 3aTeM Cpe3 KUPITUYEid.

Hcnpitannbie B 1937 romy o0JjierdeHHBIE CTEHBI COCTOSUIM U3 ABYX
KUPIUYHBIX CJIOEB TOJILIMHOM B 1/2 KUpNuya Kaxablil, COeIMHEHHBIX
TMOKUMMU CTaJbHBIMM CBI3SIMU. MexXIy KUPIMUYHBIMU CJIOSIMU 3aChl-
najcs uiak. beIJTo YCTaHOBIEHO, YTO MPOYHOCTh KJIaJKKW OKa3ajach
BbILIE 10 36% NpU LIEHTPaIbHOM U 10 23% Npy BHELIEHTPEHHOM CKa-
THUM MO CPABHEHUIO C MACCUBHOM KJIAJKOMW TOM K€ IUIOLIAAN HETTO.
3aech BAUSTHUE Ha ITOBBILICHHUE TPOYHOCTU OKa3ajl He TOJIbKO OITH-
CaHHBII BbIIE (PAaKTOP, HO U OTCYTCTBME BO3MOXHOCTHU Cpe3a IoIIe-
PEYHBIX CTEHOK, KaK B CJTydyae KOJOILEBbIX KJIaA0K, a TAKXKe BKIIOYE-
HUeE B pabOTy 3aChINKU, HAXOASIICIHCS B KUPIIMYHOU 000iMe.

ITpoBeaeHHbBIE UCTTBITAHUS TIOKA3AIH, UTO 8 HePpayio ouepedb paspy-
waemcs nauboaee wcecmruti ca0u Kaadxu. OCOOGeHHO SIPKO 3TO MPOSIB-
JIIETCSl TIPM BEPTUKAJIbHOM HArpy>XeHUM TPEXCIOMWHBIX KJIAZOK C
CUMMETPUYHBIM PACHOJIOXKEHUEM CJIOEB, CPEAHUI CJIO KOTOPBIX
BBIMMOJIHEH M3 Jierkoro O0eroHa. Kak mpaBuio, MpUMEHSIEMbIA s
9TUX 1IeJIeli MOHOJIMTHBIN OSTOH MJIM KJIaiKa U3 JIETKOOETOHHBIX KaM-
Hell 00J1a1al0T MOBBIIIEHHON 1e(POPMAaTUBHOCTBIO M ITIOATOMY IIpaK-
TMYECKM He BKJIIOYAlOTCs B pabOTy Ha cxkatue. B ¢Bsg3u ¢ aTMM B pac-
YyeTe MHOTOCJOMHBIX CTEH HE PEeKOMEHAYeTCs YYUThIBATh padoTy Ha
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CXKaTHe YTEIUIMTENS C TIPOYHOCTBIO Ha cxkaTtue MeHee 1,5 MIla.

B cepenune 80-x rogoB aBTopoMm 1oj pykoBoacTBoM B.A. Kameii-
KO OBbLIM MPOBEACHbBI MCCIICA0BAHUSI MHOTOCJIONHBIX KJIaJ0K C TpUMe-
HEHUEM BBICOKOITYCTOTHOM KEpaMUKHU.

4.2. JKcnepuMeHTanbHble UccriegoBaHUsA NPOYHOCTU U pecpop-
MaLui KOMOMHUPOBAHHOW KNagKn U3 KepamMmu4eCKux KaMHewn
BbICOTOW 14 CM C rOpM3OHTasIbHbIMM MycTOTaMu (MycTOT-
HOCTbO 44,6%) C OGNULOBKOM KEpaMUYECKUM KUPMUYOM
TONWMHONW 8,8 CM M C BepTUKaJiIbHbIMU NycTOTaMM
(nyctoTtHOCTbIO 34%). Tun |

4.2.1. Lleab pabomut

Pa6ota BreITTOTHsUTach B 1985—1986 romax. Llenmbio paGoThl OBLIO
W3y4eHNEe BO3MOXHOCTU NMPUMEHEHUS BBICOKOITYCTOTHBIX KepaMU-
YeCKMUX KaMHEW ¢ TOPU3OHTAJIBHBIMU ITyCTOTAMHM B KOMOMHMPOBaH-
HOI1 TpeXCIOMHOM KiauKe, Te Hapy>KHbIE CION BBITTOJTHSIOTCS U3 Ke-
pPaMMYECKOTO KUPITHYA C BEPTUKATBHBIMUI ITyCTOTAMU.

Takas Ki1amKa 3HAUMTETBHO 0bJieryaia IMMPOM3BOACTBO paboT, Mo-
MMaJaHue pacTBOpa B IyCTOTHI OBUIO MUHUMAaIbHEIM. Biraromapst 06-
JIMLIOBKE U3 KUPIUYa ¢ BEPTUKAJIBHBIMU ITyCTOTAMM AOCTATOYHO
MPOCTO PelIaJINCh Pa3IMYHbBIC Y3JIbI CTEH, B TOM YMCJIE YIJIBI, OKOH-
HBIE OTKOCHI, TVISICTPBI 1 T.11.

4.2.2. Onucanue KOHCMPYKYUL MHOROCAOUHOU KAQOKU U ONbIMHbIX 00-
pasyoe

Bbruto nmpoBeneHo aBe cepny UCTbITaHWIi. B 06pa3iax odbenx cepuii
CPEeIHWIA CJIOM KJTaIK! BBITIONHSIICS U3 11-TTyCTOTHOTO KAMHSI C TOPH-
30HTAILHBIM PACITIOIOKEHHEM ITYCTOT. XapaKTepUCTUKKM KaMHS U pe-
3yJIbTAaThl MCITBITAHUI KJIAIKW M3 HETO IIPUBEACHEI B pa3aene 3.4.3.

HapyxHbIit 1 BHYTpEeHHUI CJIOW KJIaOKWA UMETU TOJIIIWHY B TTOJI-
kupryda (12 ¢cM) 1 BBITIOIHSTACH M3 KUPITYA C BEPTUKAJTBHBIMU ITyC-
ToTamMu. JJIs TToJIy4eHUs] TPOYHOCTHBIX U 1e(OpPMALIMOHHBIX XapaK-
TEPUCTUK KUPITMYA W KJIAIKKA U3 HETO OBUTM MPOBEICHBI MCITHITAHUS
Ha cXaTre 00pa3lioB B BUIE€ TOHKMX CTEHOK. Pe3yIbTaThl MCIIBITAHWIA
KJIagku mpuBeneHbl Huke. Orauune oOpasuos I-ro u II-ro tumos
COCTOSIJIO B TOM, YTO COeIMHEHNE BHEITHUX CJIOEB KJIAIKKA U3 KUPITHA-
Yya ¢ BepTUKAJIbLHBIMU ITyCTOTAMU y 00pa31LoB I-ro THIa oCcyIiecTBIs -
JIOCh MIPOKJIATHBIMU TOPU30HTAIBHBIMU PSITAMU M3 TOTO XXe KUPITHYa,
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ay II-ro Tuna — BepTuKaabHOI nuadparMoi.

[IpouHoCTh pacTBOpa y ABYyX oOpa3loB I-ro tura cocrasisiia 2,5
MIla, a y aByx apyrux — 6,3 MIla. [IpoyHocTh pacTBOpa y 006pa31oB
II-ro Tnma obna 5,0 MIla.

Oo0pasus! I-ro tTuna nmenn pasmeps! 0,51 - 0,38 - 0,91 M, II-ro —
0,51 - 1,1 - 1,2 m. Yeprexxu u poTorpadumu odpas3LoB NpUBeAEeHbI Ha
puc. 4.2.1-4.2.2.

OO6pa3ubl UCIBITHIBATUCH HA LICHTPAJIbHOE CXKATHE.

4.2.3. Hcnbimanue kaadKku uz nycmomeno2o KUpnuia ¢ 8epmuKaibHbiMU
nycmomamu

WccnenoBanre POYHOCTHA M IedopMalndii KITagKu U3 YTOJIIECH-
HOTO KMpPIWYa C BEPTUKAIBHBIMU ITyCTOTaMM (ITYCTOTHOCTBIO 34%),
BbIITycKaBiierocss Hopckum KoMOMHATOM, TIPECICAOBAIO JBE LICIIH.
Kitagka v3 Takoro KMpIda MoTJjla BECTUCh KaK B COUETAaHUU C BBICO-
KOITyCTOTHBIMM KaMHSIMM WJIA KMPITMYOM, TaK 1 6e3 HUX. B HacTos-
IIee BpeMsl KUPITWYM U KAMHU CpeJHE IMyCTOTHOCTA HAIUTM OYeHb
6onproe mpuMeHeHne. B Havgane 80-X ToIoB OTeYeCTBEHHBIEC 3aBOIBI
MPAKTUYECKN HE BBIMYCKAIW KUPIWY CPeIHEN MyCTOTHOCTH (C IyC-
TOTHOCTBIO 27%—38%), TOSTOMY OpraHM3aLMsI ero BBITyCcKa MpeC-
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Puc. 4.2.1 a OnbITHbIVI 06pa3eL KOMOMHUPOBAaHHOM KNafaku n3 KamHsi ¢ 11-t0 ropu30HTasIbHbIMU
ryctoramm (nycToTHOCTb 44,6%) 1 HapyXXHbIMU CIIOAMMU N3 KMPRn4Ya ¢ BepTUKaslbHbIMM MycToTamm
(nyctotHOCTL 34%) (Tyn 1), ncneitanmus asropa, 1986 r.



Puc. 4.2.1 6 O6pa3subl TPEXCIONHOV KNagku ¢
BHYTPEHHIUM CII0eM U3 KEpaMU4eCKNX KaMHeu
BbIicoTON 120 MM C rOPU3OHTAsIbHLIMM
nycrotamu (MycToTHOCTbIO 44,6%) ¢

Puc. 4.2.1 B O6pa3seL] KOMOMHUPOBaHHOM

ABYXCTOPOHHEWV 06INLIOBKOV U MEPEBA3KON C
BHYTPEHHUM CI/I0eM KEPaMNYECKUM KUPITNHOM
BbICOTOV 88 MM C BepTUKasIbHbIMU MyCTOTaMu
(nyctoTHOCTBIO 34%), NOAroTOBNEHHbIE A/
UcrnbITaHWi Ha cxatue. VicribiTaHns aBTopa
UHUNCK nm. KyvepeHko, 1986 r.

Knagku u3 kamHsi ¢ 11-t0 nycroramm
(nyctoTHOCTL 44,6%) C Hapy>XHbIM C/1I0eM U3
Kupnvya ¢ BepTuKasibHbIMU ycToTamm
(nyctotHOCTb 34%) (Tyn 2). VcribiTaHns
astopa, UHUNCK nm. B.A. Ky4eperko, 1986 r.

TapJsijia OOJIbIION UHTEPEC.

Ha puc. 3.1.9 uzob6paxeH uccieayemblii Kuprnud. Jnamerp oTBe-
PCTUI U IIIMPUHA OBaJIbHBIX TTYCTOT cocTaB/isuin y Hero 20 mM. Ilo pe-
3y/bTaTaM WCIBbITaHWI 1986 roma MpoOYHOCTH KMpITMYA Ha CXKaTHe
cocraBuia 14,5 MIla.

Bb110 M3roToBAEHO M UCIBITAHO TISITh 00Pa3LOB KJIAAKU, MPec-
TaBISIIOLIMUX COOOM CTEHKM TOJIIMHOW B MOJKUpIuya. Pazmepsl 00-
pasuos coctaBwiu 0,12 - 0,38 - 0,7 M. PoTtorpacduu oo6pa3LoB, Cclie-
JIaHHbIE MOCJIe MPOBEACHUS UX UCIBITAHUI, MOKa3aHbl Ha puc. 4.2.2.

bruia mosydeHa xopoiiiasi CXOAMMOCTb pe3yJibTaToB. BpeMeHHOe
COIPOTUBJICHUE CXATHUIO KJIaJKU BCceX 00pa3lioB Kojedaloch B Ipee-
Jnax 7,12—7,75 MIla, 4yTo 3HaYMUTEJILHO BbIllIe 3HAYECHUSI BPEMEHHOTO
COINPOTUBJIEHUS, TpUHUMaeMoro mno [1.5] u pasHoro 3,6 MIla misa
kupnmya mapku 150 Ha pactBope M50.

CroJib BbICOKasl pa3HUIIA OOBSICHSIETCSI XOPOILIMM KaueCTBOM Bbl-
MOJIHEHHBIX 00Pa31oB U UX HEOOJIbILION TOJIIMHON (KaK ObLIO OTMe-
YEeHO paHee, MPOYHOCTh KJIaJKU TOHKMX CTEHOK BbIIIIE, YeM MacCHUB-
HOI KJIaJIKM).
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Puc. 4.2.2 O6pasubl pasamepom 0,12 x 0,38 x 0,7 M U3 KEPAMUHECKNX KMPINYEN BbICOTOV 88 MM
Hopckoro kombuHaTta ¢ BepTuKasibHbIMU fycToTamu (MyCTOTHOCTL 34%), UCrbITaHHbIe Ha cxartue.
Ucnbitanns aBTopa, UHUVICK um. Ky4eperko, 1986 r.

OTHOCHTEIbHBII
yponeith oGain

NN - KOMOMHMPOBaHHAs
KITagKa

M =0,85
Maw=0,79 *#

KIIaJIKa 3 KApIuia

XJ1aJika u3 KaMHs

P—

Puc. 4.2.3 CBogHbie rpagvku gegopmauymii Knagku n3 kamHews ¢ 11-10 rop3oHTasbHbIMN
nycroramu (nycToTHOCTb 44,6%) 1 Hapy>XHbIMU CII0SIMU U3 KMPn4Ya ¢ BePTUKasbHbIMU MycToOTamm
(nycToTHOCTL 34%)



XapakTep pa3pylIeHUsT 00pa3loB MPAKTUYECKA He OTIMYAJICS OT
XapakTepa pa3pyluIeHUsT KJIaJIKU U3 TTOJTHOTEIOr0 KUPITYa, XOTsI OHO
1 6b1T0 Gostee XpYIKKUM. [1epBhle TpeIIUHBI MOSIBUIIMCH IPH HATpy3Ke
pasHoii 0,74 ot nipenenbHO#. Ha puc. 4.2.3 moka3aH rpaduk 3aBUCH-
MOCTH JedopMalii KJIagKu OT YpOBHS ee ooxatus. [loydeHHasT 1Mo
HeMYy yhpyras XapakTeprucTHKa o paBHa B cpeaxHemM 1000.

4.2.4. Xapaxmep paspyuwerus 06pazu06 MHO2OCAOUHOU KAAOKU

PaspyiieHue o6pa3ioB B TpeX U3 HUX HAYMHAJIOCH C TOSIBJICHUS
TpellnH B Kuprnuue. Harpyska B MOMeHT 00pa30BaHMsI TPELLIMH UMe-
€T oYeHb OoJbIIoi pa3opoc ot 0,36 1o 0,91 ot nmpenenpHO. B 06pa3-
11axX ¢ MPOYHOCTHIO pacTBopa 2,5 MIla MoMeHT 0Opa3oBaHUsI TPELIUH
coctaBui B cpeaHeM 40%, a B 0Opasliax ¢ MPOYHOCThIO pacTBopa 6,3
MIla — 77% ot mipenebHOTO COCTOSIHMS. TpelnHbl 00pa3oBaINCh
KaK B KUpITHJe, Tak 1 B KamHe. DoTorpadum o6pa3ioB Mocie X Mc-
NBITAaHUS IPUMBEACHBI Ha puc. 4.2.4 a, 0, B.

XapakTep paspyureHust oopasnosn I-ro u II-ro THIIOB mpakTryecKn
MoJIHOCTHIO coBnal. [lepBbie TpelHbI B 00pasiax [1-ro Tuna nosisu-
JIUCh TIPU Harpy3ke, paBHoii 0,5 oT npeneJbHOM.

4.2.5. Ilpounocms MHO2OCAOIHOI KAAOKU

HecMmoTps Ha To, uTo B oOpasiax I-ro Tuma ObLUT MCIHOJB30BaH
pacTBOp pa3IMIHON TTpoyHocTH (2,5 m 6,3 MIla), mpeneiabHas Har-
py3Ka IUIS BCeX YeThIpeX 00pa3iioB oKa3ajgach abCOTIOTHO OIMHAKO-
Boii n coctaBmia 770 kH. DToif Harpy3ke COOTBETCTBYET ITPOYHOCTh
Kknaaku, paBHast 3,97 MIla. B o6pasue II-ro Tuna npeaenbHast Har-
py3ka coctaBuaa 1900 kH, yeMy cOOTBETCTBYET NMPOYHOCTh KJIaAKU
3,1 MIla.

Ecam GBI IPOYHOCTH KJIAJKKM BCEX CJIOEB MCIIOJIH30Bajach IOJI-
HOCTBIO, TO HECyIlasi ClIOCOOHOCTh TPEXCIIOMHOM KITAAKM paBHSIIACh
OBbI CyMMe HecyIlnX CriocoOHOCTel Beex citoeB. [1o pesyiabTatam mc-
MMBITAHWI KJIAAKW M3 KaMHEW C BepTUKAJIBHBIMU ITyCTOTAMU, TIPUBE-
JIEeHHBIMU B pas3zaenie 3.4.3, Hecylast ClToOCOOHOCTh OMHOM CTEHKH TOJT-
mmHoi 12 u mmmHoi 40 cMm paBHa 340 kH. Hecymasg crmrocodHoCTb 00-
pasnoB cedyenuem 0,25 - 0,38 M Knagky u3 KepaMUYeCKUX KaMHei
paBHa 243 kH. Takum oOpa3om, cyMMapHasl Hecyluasi CltoCOOHOCTb
TpeX CJIOEB KJIAIKH TOJKHA ObLIa ObI COCTABUTh:

N =2-340 + 243 =923 kH.



Puc. 4.2.4 a OnbITHble 06pas3Libl TPEXCIIONHOV KIaaKu ¢ BHYTPEHHUM CII0eM U3 KEPaMUYECKNX KaM-
Hevi BbicoTou 120 MM C ropy30HTasIbHbIMY ycTOTamu (MycTOTHOCTb 44,6%) ¢ 061IML0BKOV Kepamu-
YECKUM KMPN4OM BbICOTOM 88 MM C BePTUKasIbHbIMU MyCTOTamMu (yCTOTHOCTb 34%), NCTbITaHHbIE
Ha cxarue. Ucnbitanus astopa, UHUNCK um. KydepeHko, 1986 r.

Puc. 4.2.4 6 OnbITHbIe 06pasLibl TPEXC/TONHON KNaaKN C BHYTPEHHUM CITI0EM U3 KepaMUYeCKUX KaMm-
Hevi BbICOTOM 120 MM C ropu30HTasIbHbIMU ycToTamu (MycToTHOCTb 44,6%) ¢ 061ML{OBKOV Kepamu-
H4EeCKUM KUPT4OM BbICOTOV 88 MM C BEPTUKAsIbHBIMM ycTOTamMu (MycTOTHOCTb 34%), UCMbITaHHbIe
Ha cxarve. Ucnbitanus aBTopa, LIHUMCK um. Ky4epeHko, 1986 r.



[MonyyeHHOe e U3 BKCIEepU-
MeHTa 3HayeHue paBHo 770 kH.
Orcrona BUIHO, UTO CyMMa Hecy-
LIUX CIIOCOOHOCTEl OTAEJIbHBIX
CJIOEB HCIIOJBb3yeTCsl He I10JI-
HOCTbIO, B CpelHEeM TOJIbKO Ha
83%. OOBsICHEHUE 3TON0 MOXKET
OBbITH TOJIyUEHO M3 COIMOCTaBJIE-
HUS UX 1e(OpPMALIMOHHBIX XapaK-
TEPUCTUK.

4.2.6. Ynpyeue ceoiicmeéa mHoeoc-
J0UHOT KAa0KU

Ha puc. 4.2.3 wu3obpaxeH
CBOJHBIN rpacuK 3aBUCUMOCTHU
BEPTUKAJIIbHBIX nedopmarnuit
TPEXCJIOMHON KOMOMHUPOBAHHOM
KJIaJKW TI€PBOrO TUIIAa OT OTHOCH-

Puc. 4.2.4 B OnbiTHblIE 06pa3Lbl TPEXCITONHON

Kragku ¢ BHYTPEHHUM C/I0eM U3 KepaMUHeCKnX
KamHevi BbicoTori 120 MM C ropu30HTasIbHbIMU
nycrotamu (nycToTHoCTb 44,6%) ¢ 06:IMLOBKOV
Kepamn4ecKuM Kuprnn4om BbICOTOM 88 MM C
BEPTUKasIbHbIMU [ycTOTaMu (MyCTOTHOCTL 34%)
Tvn |, ucnbiTaHHele Ha cxaruve. Vicribitans as-

TeJIbHOTO YPOBHST 00XAaTHS, TTOCT-
POCHHBIN MO pe3yabTaTaM WCITbI-
TaHWI 4YeThIpex 00Opas3ioB. Mo-
JIyJTb YIIPYTOCTH KJIAAW TIPA YPOB-

Topa, LIHWVCK um. Ky4epeHko, 1986 r. He HaHpH}KeHI/Iﬁ 6=0,2 Ru paBeH

5290 MIla. Ynpyras xapakrepuc-
THKa KJIagky npu 3ToM pasHa 1300.

Hnsg nmosaydyeHust kKoadduiMeHTa KCIOAb30BaHUS MPOYHOCTHU
KJIaJIKM KaXJIOro M3 CJIOEB TaM e Ha puc.4.2.3 NpuBeAcH CBOIHBII
rpaduk nedopMalirii KOMOMHUPOBAHHOM KJIAIKK U KaXKIOTO €€ CJIOSI.

Ha sTux rpapukax BUIHO, UTO K MOMEHMY pa3pyuleHus 06pasuoe u3
KOMOUHUPOGAHHOI KAaOKU npedeabHble dehopmauuu He 0CMUHYMbL HU
o0Hum u3 caoee. Koagppuyuenm ucnoav3oeanus npounocmu Kiaoxku u3
kammueii ¢ 11-10 eopuzonmanvHbIMu nycmomamu m,,,, cocmaeui 0,79 u
U3 Kupnu4a ¢ 6epmuKaibHoLMU NyCmomamu my,, = 0,85.

CrenyeT y9uThIBaTh, YTO YIIPYTUE CBOMCTBA KJIaIK1 NMEIOT 3HAYM -
TEJIBHO OOJIBLIINI Pa3dpoC, YeM MX MPOYHOCTHBIE XapaKTePUCTUKM,
ITO3TOMY ITOJTYYCHHBIC 3HAUCHUS SIBJISTFOTCS JOCTaTOYHO YCJIOBHBIMU.

BbiBogbl

1. KOB(i)d)I/IL[I/IGHTH MCITIOJIb30BaHUA MPOYHOCTHU KJIAAKH OTACIb-
HBIX CJIOCB m, COCTAaBJIAIOLIMNX KOM6I/IHI/IDOB3.HHYIO KJ1agKy C BHYT-
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PEHHUM CJI0eM U3 KaMHel ¢ 11-10 ropu30HTaIbHBIMU MyCTOTAMU C
HapyXHBIMM CJIOSIMM U3 KUpIHHUYa C BEPTUKAJIbHBIMU MYCTOTAMHU,
paBHbI 0,79 1 0,85 COOTBETCTBEHHO JJisl BHYTPEHHEIrO CJIOSI U Ha-
PYXHBIX CJI0€B. DTU KOI(PPULUMEHTHI MOACTABISIOTCS B (OPMYITY
(4.4.2) npu pacuere KJIaaKu, KAK MHOTOCJOMHOI B COOTBETCTBUE C
pasnenom 4.4,

2. Ipu npouHocTH pactopa R, > Ry = 2,5 MIla B pacueT nNpuHU-
maetcsa Ry, = 2,5 MI1a.

4.3. OKcnepuMmeHTanbHasa NpoBepka NpPoYHocTU U pecopma-
LU KOMOMHUPOBAHHOW TPEXCJIOMHOW KJ1afAKu U3 Kepamu-
Yeckux KamHer ¢ 11-10 BepTUKanbHbIMKM NycToTamm (nyc-
TOTHOCTb 44,6%) U HapyXHbIMM CIOSIMU U3 Kupnuya c
BepPTUKaJIbHbIMU NycTOoTaMU (NMYCTOTHOCTb 34%). Tun Il

bruta mpoBezeHa 3KCIIeprMEHTalIbHAsI TTPOBEPKa MPOYHOCTH U
JedopMaliMii KOMOMHUPOBAHHOM TPEXCIOMHON Kianku u3 11-tum
IMyCTOTHBIX KaMHei Hopckoro KomorHaTta ¢ BepTUKaIbHBIMU ITYCTO-
TamMu (IyCTOTHOCTb 44,6%) M HapyXHBIMU CIIOSMU M3 KHUpITMYa C
BePTUKAIBHBIMK yCTOTaMH (ITYCTOTHOCTD 44,6%) TOro Xe KOMOM-
HaTa. YepTexku KaMHSI U KMpIiMya npuBeAeHbl Ha puc. 3.1.9 u 3.1.12,
COOTBETCTBEHHO. B criy orpaHMYeHHOCTH KOJTMYECTBA 9KCITEPUMEH-
TaJTbHBIX 00pa31IOB JaHHBIE 3TOTO pasieia HOCIT MpeaBapUTEIbHBIN

XapakrTep.

CoelMHEHUE CJOEB OCYIIECTBIISI-
JIOCh BEpPTMKAJIbHOW auadparmMoili u3s
TOTO € KAPIHUYa.

Lenblo akcriepuMeHTa ObLIO CpaB-
HEHUEe MPOYHOCTHBIX U JehopMalu-
OHHBIX XapaKTEPUCTUK MCITbIThIBAC-
MO KJIQAKU C aHAJIOTUYHOM TIPU rOpu-
30HTAJIbHOM PAaCIIOJIOKEHWH ITyCTOT B
KaMHE 1 OMMCAaHHON BbIIIIE.

Pasmepni oopasua cocrasmim 0,51 -
1,20 - 1,10 m. BepTukanbwHas nuadpar-
Ma, COCIMHMIIONIAs BHEIIHME CJIOU
KJIaJKu, ObUIa pacroyioXKeHa Io LEeHT-

Puc. 4.3.1 OnbITHbIVI 06pa3eL] KOMOMHUPOBaHHOM Tpexc-
JIOVIHOV KNafKu N3 Kepamm4eckoro kamHs ¢ 11-10 nycro-
Tamu ¢ BHELLHUMM CIIOSIMU M3 KEPaAMUYECKOro Kuprnn4a
C BepTuKanbHbIMU ycTOTaMm, COeANHEHHbIMU BepTu-
KaslbHov auacgbparmori n3 Toro xe kuprvya. vicnbitaHus
asTtopa, UHUNCK um. B.A. Ky4epeHko, 1986 r.
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panbHOIl ocu obOpasua. TommmHa auadparmel 12 cm. TTpouHocTb
pactBopa 5 MIla.

Harpy3ka, npu KoTopoii Mpou3011LI0 pa3pylieHue oopasiia, cocTa-
Buiia 2500 kH. IlepBble TpelMHBI TOSIBUINCH ITpy Harpy3ke 1750 kH,
yTto coctanisieT 70% ot npenenbHOTO. [10 CpaBHEHUIO ¢ KJIAAKOU M3
KaMH$I C TOPU30HTAIbHBIMU ITyCTOTAMU Mpelie/ibHasi Harpy3ka okasa-
JIach Bobie B 1,3 pa3a.

dotorpadus obpasiia mocse UCIbITAHUI TpUBeAeHa Ha puc. 4.3.1.

4.4. AHanu3 pe3ynbTaToB NPOBEAEHHbIX UCCIIe[0BaHUN

ITpu oGxartuu (parmMeHTa CTeHbl M3 MHOTOCJIONWHON KJIaIKU B
npecce, rae aeopMaly CABUra CI0eB KAaJAKU OTHOCUTEIbHO APYT
Jpyra CyleCTBEHHO OrpaHWYEeHbI, YCIOBUS Oosiee OJU3KU K padoTte
HIUDXKHEro 3Taxa. B BepXHUX M CpeIHMX 3Taxkax HauboJiee BEpOsITCH
CABUT CJI0€B OTHOCUTEJILHO Ipyr apyra. McciaenoBaHus MHOTOCIOM -
HBIX CTEH MPU CABUIE M3JI0XEHBI B I1aBe 5.

AHaIu3 pe3yabTaToB MPOBEACHHBIX MCCASAOBAHUI TTOKa3a clie-
AyIoLee.

Cywecmeyem 06a 0CHOBHBIX CAYHASL PA3PYULEHUS MHO20CAOUHOL 00-
AC2HCHHOU KAQOKU HUMCHUX 3maxcell npu cyxcamuu. B nepeom cayuae
paspyuienue npoucxooum 3a cuem OmcA0eHuss MOHKUX KUPNUYHbIX CHie-
HOK 6caedcmeue paspyuleHust nonepeyHslx ceésseil (BepTUKAIbHbBIX WU
TOPU3OHTAJIbHBIX KMPIIUYHBIX AuadparM, BeIpbIBa apMaTypHBIX THO-
KMX CBSI3el U T.I1.).

Ha puc. 4.4.1 nmoka3zaHbl rpadyKy OTHOCUTEIBHBIX JedopMalnii
KJIaAKW U3 TPEXIYCTOTHBIX IILJIAKOOETOHHBIX KAMHE! ¢ OOJIULIOBKOM
KHUPIIMYOM B 3aBUCUMOCTH OT YPOBHsI €€ 00KaTusi Harpy3koii N (N, —
paspyliarpouiasi Harpyska). Ha HuxX BUgHO, 4YTO B MOMEHT JOCTUXKEHUS
MNpeIebHOTO COCTOSIHUSI MHOTOCJIOMHOM KJIaAKOW Mpeae/bHbIe J1e-
(hopmalm cj0eB U3 KaMHEl U KUpIuya He JOCTUTHYThI. Tak, st
knaaku tana L npu neHTpalbHOM cxXaTuu aedopMaluy B clioe U3
KaMH$ 1ocTUrIM ToJibko 0,89 cBoeli mpeneibHOM BeauyuHbl. OTcroaa
MOXET OBbITh MOJYyYeH KO3((OULMEHT m, XapaKTepU3YyIOLIUii HeroJI-
HOE MCIIOJb30BaHUE ¢J10s1, paBHbI 0,89 ns gaHHOW KOHCTPYKUMU
KJIaJKU 1 MaTepuajoB.

B cayuae, korma nmonepeuHbie CBSI3U MEXY CIIOSIMU KJIaAKU OKa-
3bIBAIOTCSI OTHOCUTEJIbHO MPOYHBIMU, MPOUCXOAUT paspylleHUe
HanboJee XKEeCTKOro caosl Kiaaaku. Takum ciaoeM B 0OJierdeHHBIX
CTeHax SIBJsIeTCSI, KaK MpaBUIO, TOHKash KUpMUYHAs HapyXHasl
CTEHKA.

Ha puc. 4.2.4 a xopo11o BUIHO, YTO B KOMOMHUPOBAHHOM TpeXC-
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JIOMHOM Kjanke u3 11-IMycTOTHOTO KaMHSI ¢ TOPU30HTAJIBHBIMU TTyC-
TOTaMU ¢ OOJIUIIOBKOM KUPITMYOM C BEPTUKAIBLHBIMU ITyCTOTAMM OC-
HOBHBIE TPEIIWHBI TTPOXOIAT 0 HAPYKHBIM CIIOSIM KJTAJIKH U3 KUPITU -
Yya ¢ BepTUKAJIbHBIMHU ITycToTaMu. Kiangka Kupnnya nMeeT HeCKOJTBKO
GOJBIINIT MOIYJTh YIIPYTOCTH 3a CUYET ee 0oJiee BHICOKOM MMPOYHOCTH,
yeM KJIaJlKa CpeIHero cios u3 11-TH MyCTOTHBIX KepaMUYeCKIX KaM-
Hell ¢ TOpM3OHTAIBHBIMU ITyCTOTaMM. Bojiee Toro, Ha MOMEHT pa3py-
IIeHNUsT KOMOWMHUPOBAHHOW KJIaIK/A B KJaake n3 11-TM MyCTOTHBIX
KaMHeW TpeIIWH MOYTH HET, YTO TOBOPUT O HEIOJIHOM MCITOJb30Ba-
HUU e¢ IPOYHOCTH (TIPY UCITBITAHNY KIJTAIKHU 13 3TUX KaMHEe IepBbIe
TPEIIMHBI MOSIBWINCH B CpEeIHEM IIpU YPOBHE 00kaTus, paBHOM 0,84
OT paspyuiatoliieit Harpy3ku). Kak otmeuasnocs Beiiie (puc. 4.2.4), Ko-
3QOUIIMEHT UCITONIB30BaHMS KJIaIKM HapyKHBIX cJioeB coctaBmi 0,85
u cpeaHero ciost — 0,79.

Takum obpa3oM, B 000MX CIydasXx pas3pylleHHue MHOTOCIOMHOM
00JIerYeHHOM KJTaIKW HACTYIaeT A0 TOro, Kak OyAeT ncuepraHa Hecy-
IIast CIIOCOOHOCTH MEeHee KeCTKOTO CJI0sT, KaKMUM, KaK TTPaBUIIO, STBJISI-

Caoanble rpaduku qedopmanmii Kiagaku
TMIPU IEHTPAIBHOM CKATHU

THIT KJIAJIKH - I (I ceprs) THIT KJIAJIKH - IV (I ceprst)
XN N
Np Fp

m o mi 053 —

m: 08l Z - 0.8

0.8 // mzo,78
m: 06 / 0,6
04 04 /
0,2 0,2

| 2x10° 6x10° 2x10°  4x10°  6x10°

YcnoBHble 0003HAYCHUS :
- KJIaJiKa U3 TPEXIyCTOTHBIX HITAKOOSTOHHBIX KaMHEH C
OOJIMIIOBKOH KHPIINYOM;
- OTJENBHO PaboTaloIIast KUPIUYHAs KIIaKa B CTCHAX
TONIMHOM 12 cMm;
- OTZEJIBHO paboTarolas KUpIUYHas KI1aJKka B CTEHAX
TONIIKUHOMK 38 cM;
- OTZENBHO paboTaroias KiIaaka 13 TPeXITyCTOTHBIX
UTAaKOOETOHHBIX KaMHEH.
m, -KO3(PHUIMEHT UCTIOIB30BAHHS IPOYHOCTH OCHOBHOTO CJIOST KITAIKH;
m: -KO(PQHITNESHT UCTIONB30BaHHUS IPOYHOCTH OOIUIIOBKH;

Ture! K1ag0K npuBeAeHBI Ha puc 4.1.

Puc. 4.4.1 CBogHble rpaghvikv geghopmanmm Knagku 13 LLIakobeTOHHbIX KAMHEV ¢ 06JTNLIOBKOV Kup-
rm4om. Mo nenbiranmnsam MunoHosa B.M. UHUMCK nm B.A. KyvepeHko (LUHUIIC), Mocksa, 1952 r.
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eTCsl CJIOW M3 KOHCTPYKLIMOHHOTO TEIJIOM30ISILIMOHHOTO MaTepuaJa.
XOTs B psifie cayvyaeB, HalpUMep MpU JULIEBOM CJIO€ U3 CUIMKATHOTO
KMPIIMYa U OCHOBHOTO U3 KAMHEI U3 aBTOKJIABHOTO STYEUCTOro OeTO-
Ha, ¢ MapKOI MO MPOYHOCTH BhIlIIE 25, HA0OOPOT, MTPOYHOCTh KIaaK1
M3 CUJIMKATHOTO KUPIHUYaA UCIIOJIb3YeTCsl HE TTOJTHOCThIO. DTO Mpouc-
XOJUT M3-3a TOTO, YTO KECTKOCTh KJIAAKU M3 CUJIMKATHOIO KUPpMHrUJa
OKa3bIBAaeTCSl B BTOM CJlydyae HECKOJbKO MEHBIIeH, YyeM KIaakKu U3
STYEMCTOOCTOHHBIX KAMHEIA.

B nHopMatuBHBIX gJoKyMeHTax [1.5], [1.6] pacyeT MHOroCJIOMHBIX
00JIETYCHHBIX CTEH CIUIOIIHOIO CEUEHMST HA BEPTUKAJIbHYIO HArpy3Ky
MPOU3BOAUTCS C MPpUMEHEeHUEM (pOpMYJI I1JIs1 OOBIYHOM KJIAIKU C BBE-
JeHreM psiia KO3 ULIMEHTOB, YYUTHIBAIOILIUX OCOOCHHOCTH PAOOThI
TaKMX KJIaJ0K.

HernoaHoe ucnonb3oBaHre MTPOYHOCTH KAaKOTO-JIMOO CJI0SI B MHO-
TOCJIOMHOM KJIaAKe MOXHO YYECTb, MPUBE/IS IUIOLIAAb FTOPU3OHTANIb-
HOTO CEYEHMsI PACCUMTHIBAEMOTO yYacTKa CTeHbI K OTHOMY MaTepuay:

Anp=A+2 Aim; (4.4.1)

b

roe A — TIIoIIagbh TOPU3OHTAJIBHOTO CEYEHUS CII0ST, K KOTOPOMY
MIPUBOJINTCS CEUCHUE;

A; — pakTIecKre IIOMAAN TOPU3OHTATBHBIX CEYEHUI CJTIOeB U3
pa3HbIX MaTepHAaJIOB;

m; — KO3(OULIMEHT MPUBEICHUSI.

Boo011e roBopst, mpuBeAeHNE THIOIIAIN OJHOTO MaTepraia K Ipy-
TOMY C pa3HOM CTEIeHBIO TOYHOCTH MOXHO OCYIIECTBIISITh MCXOIS U3
Pa3HBIX MPEIITOCHIIOK:

— M0 COOTHOIIICHHIO MOIYJICH YITPYTOCTH KJIAIKH CIIOEB;

— TI0 COOTHOIIICHUIO MOayJelt nechopMalvii, 3aBUCSIINX OT YPOB-
HST 00KaTHsI KJIAIKW;

— 10 COOTHOIICHHIO BPEMEHHBIX COIMPOTUBIIEHUI KITaIKU CIOEB;

— TI0 COOTHOIIEHUIO BPEMEHHBIX COMPOTUBICHUI KJIAIKHU CIIOSI
TOJIIMHON B 1/2 Kupnuya v APYrux CJIOeB (IJIs1 COOTBETCTBYIOIIMX
BUIOB KJIAJIOK).

OueBUIHO, YTO HanboJiee KOPPEKTHO OyAeT MpUBEICHNE TIIOIIA-
JIeii TT0 COOTHOIIIEHUIO MOAYJIeH nedopMaliii, 3aBUCSIINX OT YPOBHSI
obxatus Kiagku. BmecTe ¢ TeM, MHOTOUYMCIIEHHBIE WCCIICIOBAHUS
MOKAa3aJI, YTO IJIST BCEX YIIOMSHYTBIX BBIIIE CIIydaeB IPUBEICHUS
TUTOIIAIN CEYEHUST K MaTepHually OJHOTO CJI0SI OTKJIOHEHMS He TIPEBhI-
maT 15% m mosToMy OBIIO TPEUTOKEHO TMPUBEICHHYIO TUIOIANb
OITPENEIIATh UCXOS M3 PACYETHOTO COMIPOTUBIICHUS KIJIAAKKN CXATHIO,
YTO 3HAYUTEIHHO YITPOIIACT PACUETHI.
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Jlo mmoceaHero BpeMeH! B HOpMaTUBHBIX JoKyMeHTax [1.5], [1.6],
[4.2] mpu pacueTe CTEH U3 MHOTOCJIIOMHOM KJIaAKW pa3inyau JBa 0C-
HOBHBIX CJly4yasl COeAMHEHUS CI0eB KJIaAK1U MEXIy CO00i — XKeCcTKoe
n ruoxoe. B [1.5] cBs131 MexKay CIOSIMM KJTaIKM CUMTAIOTCS XKECTKMMM
B CJICAYIONIEM CTydasix:

- CJIOU COEAMHEHBI MEXIY COOOI BepTUKAIbHBIMU AUadparMaMu U3
TBHIYKOBBIX KUPITMYEHi ¢ 11arom He 6osiee 120 ¢cM 1y ropu3oHTalb-
HBIMU KUPIUYHBIMU AUacdparMamMu IpU pacCTOSTHUN MEXIY HUMU
10 BEICOTE He Oosiee 62 cM.;

MPU UCITOJb30BaHUU B KQUECTBE YTEILIUTE/ISI MOHOJIMTHOTO OETOHA

C IIpenesioM IMPOYHOCTH Ha cxkatue He meHee 0,7 MIla.

B nipoTuBHOM cilyyae coeIMHEHUE CJIOEB CUMTACTCS THOKUM.

ITpu XecTKOM COeAMHEHUH CJI0EB IMPOU3BOIUTCS pacueT CeUeHMUsI,
MPUBEICHHOrO K MaTepuajy OJHOI0 U3 CJI0EB, KaK MPpaBUJIO, SIBJISIIO-
1erocst Hecyum. I1pu 3TOM TOJILIMHBI CJIOEB COXPAHSIIOTCSI TPEXKHU-
MU, a U3MEHSIETCSI TOJbKO UX LIMPUHA:

by =mi_Ri’ (4.4.2)
’ mR

e by,q ; — NPUBEIEHHAs IUIMPUHA i-TO CJIOS;

R; m — pacueTHOe CONPOTUBIICHUE CKATUIO U KOBGDGULUEHT UC-
MOJIb30BaHMSI MPOYHOCTH CJI051, K KOTOPOMY MPUBOAUTCS CEUCHUE;

R;; m; — pacyeTHOE COMPOTUBJICHUE i-TO CJIOS.

PacyeT cTeH ¢ XXecTKUMU CBSI3SIMU Ha LIEHTPaJIbHOE U BHELICHTPEH -
Hoe cxartue [1.5] mpousBoauTCcd 1O TEM ke (GopMmysiaM, YTO W IS
CIUIOLIHOM KJIAAKHW C MOJACTAHOBKOW B HUX MPUBEACHHBIX 3HAYCHUI
TUIOLLIAIM TIOTIEPEYHOTO CEUEHMSI M PAaCUETHOTO COMPOTUBIICHUS KiIal-
KM CJI0SI, K KOTOPOMY MPUBOJIUTCSI CEUCHUE, YMHOXKEHHOTIO Ha KO3(-
(pULIMEeHT MCMOJIb30BAHUS €r0 MPOUYHOCTHU M1:

MpU LUEHTPATbHOM CXATUU:

N<mg-@-m-R-Arg, (4.4.3a)

s

IIPU BHCHHCHTPCHHOM CXaTUU:

I\Ign'lg'q)l'H'I'R"Ac,red'(D , (4436)

roe N — BepTUKaJIbHOE YCUIINE, IPWIIOKEHHOE K pacCMaTprUBaeMo-
MY DJIEMEHTY;

my — KO3(pMUUMEHT, YIUTLIBAIOIIUIA BAMAHUE UIMTEILHOM COC-
TaBJISIONIEH HaTPY3KH;
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Apoq — TIIOIIAAL TPUBEACHHOTO CEYEHUSI JIEMEHTa;

A¢,req — TUIOLIA/Ib CXKATOM YaCTH NPUBEIEHHOIO CEYEHUS,

@ — KO3 (OULUEHT MPOAOJbHOIO U3rnba Mpy LEHTPATbHOM CXa-
THU, oIlpeaesisieMblii o [1.5];

@, — KO3((OULUEHT MPOAOJbHOI0 M3rubda mpy BHELEHTPEHHOM
CXKaTUu, OIpeaesseMblid Kak cpeaHee apuMeTuuecKoe Mexkay Beu-
YUHOW MPOJOJBbHOTO M3r1ba Mpy LIEHTPATBHOM CXAaTUM BCETO ceve-
HUSI @ U €TO CXATOM YaCTH ¢,

9= (otec) /2] (4.4.4)

o— KO3(hGUIIMEHT, YIUTHIBAIOIINIA TTOBBIIIEHNE TTPOYHOCTH BHE-
LIEHTPEHHO CXXAaTOM KJIaIKM 3a CUET CACPKMBAHUS ITOMEPEUHBIX Je-
(hopmalimii MeHee 3arpy>k€HHbIMU YYaCTKaMU KJIaJKHU.

Koappuument o B [1.5] npemioxeHo omnpeneisaTb, KakK W IS
CIUIONTHOM KJankKW. Takoi TMOIXOm SBJISIETCS HEKOPPEKTHBIM JUIS
CTEH, CJIOM KOTOPBIX COeIMHEHBI BEPTUKAILHBIMY MJIN TOPU30HTATb-
HBIMU auadparMamu, a TakKe C 3alOJIHEHHEM ITPOCTPAHCTBAa MEXKITY
CJIOSIMU yTETUTUTEJIEM, TIPOYHOCTh KOTOPOTO CYIIECTBEHHO HIKE
MMPOYHOCTH KJIaIKA OCHOBHOTO HECYIIEro ciiost. [1ejo B TOM, 4TO KO-
3G PULIMEHT » TTOKa3bIBaeT YBEJIMUEHUE MTPOYHOCTH BHELIEHTPEHHO
CKaTOM KJIAAKM 3a CYET CACPKMBAHMS TTOMEPEYHBIX aehopMarmii
yJacTKaMM ¢ MeHee 00KaToil Kiankoi. B ciydyae coenmHeHUs ClI0eB
JIVCKPETHO PACIOIOXEHHBIMU qAruadparMaMy WIN CYIIECTBEHHO Me-
Hee TMPOYHBIM CJIOEM JIETKOTO OeTOoHa CIepKMBaHUS AedopMariuii
KJIaJIKA OTHOTO CJIOS APYTUM He TIponsoiiaer. TakuMm o6pa3oM, Koad-
(pULMEHT HOJDKEH B 9TOM CiIydae ObITh OTHECEH He KO BCceMy TpUBe-
JEHHOMY CEYEeHUIO, KaK 3TO periamMeHTHpyer [1.5], a K KaxXmomy 13
paccMaTpuBaeMBIX CIIOEB.

[1pu BBIMOJTHEHWM KJTaIKW M3 BBICOKOITYCTOTHBIX KAMHEW, KUPITU -
ya ¥ KaMHell ¢ TOPU3OHTABHBIMU IYCTOTAMU CIACPXKMBAHUS ITTOTIE-
peuHbIX medopmaliinii 0ojee Harpy>KEHHBIX YJYaCTKOB CTEHBI MeHee
Harpy>keHHBIMU TaKKe TTPaKTHYECKH He TTPorcXoauT. B atom ciaydae
KO3(pPULMEHT cJIeayeT IPUHUMATh TaKKe paBHBIM 1,0.

KosbduumenTs ¢, ¢, 1 m, IpUHUMAIOTCA U1 MaTepyaa, K KOTo-
poMy TIpUBOIUTCS ceueHue. [1py TMOKOM COeTMHEHUH CIIOEB KO3(]-
(UMLMEHTH ¢, @, U My B COOTBETCTBUM C [1.5] crienyeT onpenears 1
YCIIOBHOM TOJIIIMHEI, pABHOM CyMMe TOJIINH IBYX KOHCTPYKTUBHBIX
CJI0€B, YMHOXKXEHHBIX Ha Koaddunment 0,7. Takoit moaxom mpencTaB-
JIIeTCS TakKe He COBCeM OOOCHOBAHHBIM JUISI CTEH, Y KOTOPBIX TOJI-
IIMHA OIHOTO M3 CJI0EB IMPEBhIIIAeT TONIIMHY Apyroro ciosd. Tak, ec-
JIV KJTagKa TOJNIUHON 64 ¢cM 00JTMIIOBaHA B IIOJKAPITUYA, TO TIPA 3TOM
KO3(PPULIMEHT TPOIOJIBHOTO M3rnba JOJKEH ObITh BEIYUCIICH IS Ce-
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yeHus ToiammHo 0,7 (64 + 12) = 53 cM, T.e. Jaxke MEHBIIIE ITPEKHETO.
HyMmaeTcst, 6o1ee KOppeKTHBIM OyJeT Ha3HaYeHre KoadduireHTa mo
CEUEHMIO HECYIIEero CcJIOS TIUTIOC ITOJIOBMHA TOJIIWHBI IPYTUX
KOHCTPYKIIMOHHBIX CJIOEB:

hyc.m = hHCCA + 0’52 hHCcA . (445)

ITpu camoHecylIMx cTeHax 3a OCHOBHOI CJIOH BbIOMpAeTCsl TOT,
MpUBeIeHHAs TUIOMIAIb CEUeHUsI KOTOPOTO BHITIIE.

[ onpenenennst KoadduiimeHTa IIpoaoJIbHOIo u3ruda tpedyercs
3HATD YIPYIYIO XapaKTePUCTUKY KITaIKW, TMPEACTABIISIONIYIO U3 ceOst
KO3 GUIMEHT MPONOPLIMOHAIIBHOCTI MEXKIY €€ MOIYJIEM YIIPYTOCTH U
pacYeTHBIM COITPOTUBIICHHEM CXaTuio. JIJIs MHOTOCTOWHOMN KITaJIKK
MPUHUMAETCS PUBEICHHAs! YITpyTast XapaKTepUCTHUKA KIIAAKK, PaBHAsT:

o _oyhy+o,h,
red 1’11+1’12 5 (446)

IIe a; U ay — yOpyrue XapakKTepuCTUKU KJIaJaKu CI0EB;
h; 1 hy— TOJIUHBI CIOEB.

Kak yxe oTMevanoch, paspyllieHUe MOXET HACTYMUTh JUOO OT
UcUYepraHusl Hecyllel cnocoOHOCTU KJIaJAKU OJHOTO UM HECKOJIb-
KMX CJIOEB, JIMOO OT pa3pylleHus CBsI3eit MexXay ciaosiMu. B mocien-
HEM cllyyae MOXET MPOU30NTU pa3pylleHUEe OJHOTO MM HECKOJIb-
KMX pa3aeMBIIMXCSI MEXIy co0Oil ClIoeB KiaaaKu, BbI3bIBA€MOE
KOMILJIEKCOM MNPUYMH, CPeIu KOTOPbIX YMEHBIICHHWE MOMEHTA
WHEPLUU CEYEHUST U TIpeKpallleHue nepepacnpeacieHus: Harpy3ku
MEXIY CJIOSIMU.

M3BecTHO MHOro cjydyaeB OTCAOCHMS OOJMIIOBKU, OCOOEHHO
MHOTOB3TaXXHBIX 3IaHUI, TPOEKTUPOBAHUE KOTOPHIX ObLIO BBIMOJIHE-
Ho 110 [1.5]. C HEe0OXOIMMOCTBIO BO3BEICHIS MHOTOCJIOMHBIX 00JIeT-
YEeHHBIX CTEH BBICOTOI OoJjiee TpeX 3Taxeil, 0COOEHHO ¢ MPUMEHEHMU -
eM 2((dEKTUBHBIX YTEIIUTENel, MoMellaeMbIX 3a JIMLIEBBIM CJIOEM
KJaAKW, BOSHUKIIM MPOOJEMbI C PACUETOM U KOHCTPYUPOBAHUEM U
takux cTeH. OCHOBHas mpobJieMa 3/1eCh 3aKJIF0YaeTCsl B BO3pacTaHUK
TEeMIIepaTypPHO-BIAXKHOCTHBIX Je(hopMalinii HAXOASIIUXCSI B pa3HbIX
YCJOBUSIX CJIOEB KJIaAKU, CYMMUPYIOIIMXCSI C CUJIOBBIMU AedopMa-
uusiMu. B pesynbrate pa3HOCTU BEpTUKAIBHBIX JeopMalinii clioeB
KJaJK{ BO3MOXHO pa3pylleHue CBsI3eil MEeXIy HUMU — Cpe3 KUp-
MUYHBIX BEPTUKAJIbHBIX WM TOPU3OHTAJIbHBLIX AuadparM, BBHIPHIB
CTaJIbHbIX CBSI3CH U T.II.

[TosToMy pacueT mo Hecyileit CTOCOOHOCTU CTEH U3 MHOTOCJIOM -
HOI1 00JIerYeHHOM KJIaIKM T10 MPUBEAESHHOI BbIIlIE METOAUKE BO3MO-
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>K€H TOJIBKO TIPU YCJIOBUY IIPOBEPKU IIPOYHOCTH CBsI3el (KMPITUMIHBIX
nuadparM 1 T.11.) MEXIY CJIOSIMU Ha CABUT OT Pa3HOCTH BEPTUKAJIb-
HBIX CWJIOBBIX M TEeMIIEPaTypHO-BJIaXKHOCTHBIX IedopMalnii 1 ydyera
ITO3TAITHOCTU BO3BEACHUSI.

B riraBe 8 maHa MeTomuka pacueTa MHOTOCJIOMHBIX CTEH, OCHO-
BaHHasl Ha IIPUBEICHHOI B HACTOSIIEH TJIaBe METOIMKE, ITO3BOJIS -
folllasi YYUTHIBaTh TEMIIePAaTyPHO-BIaXXHOCTHBIC nehopMalluu W
IoJI3yyecTh Kiaaaku. TaMm OyaeT moka3aHo, UTO B Ipeaesax sTaxa
3TH AedopMallMi OKa3bIBAaIOT CYIIECTBEHHOE BJIMSHME. 3a CYET
HUX MIPOMCXOINUT HE TOJIbKO M3MEHEHUE BePTUKAJIbHBIX YCUJIMI B
CJIOSIX CTE€HBI, HO WM BO3HMKAIOT IOIOJHUTEJbHbIE M3THOAIOIINE
MOMEHTHI.

J1J1s1 MHOTO3TaXKHBIX CTeH ¢ TMOKMMM CBS3IMU HEOOXOIUM TaKXKe
pacueT CBsI3eil Ha BBIPHIB BCJICACTBUME BOSHUKHOBEHUSI B HUX TOPH-
30HTAJILHBIX YCWJIMM OT TeMIIepaTypHO-BJIaXKHOCTHBIX Ie(opMalinii,
BETPOBOI HArpy3KM, U3ruba CJI0eB M3 IJIOCKOCTH, KpeHa CTeH M T.II.
(cM. r1aBy 9).
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