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HECYIIAS CHOCOBHOCTH CBAMHBIX ®YHIAMEHTOB
C YYETOM CKOPPEKTUPOBAHHOI'O 3HAYEHHA
PACUYETHOI'O COITPOTUBJIEHUSI HA BOKOBOH MOBEPXHOCTH

T M. YJIACHK
(Benopycckuii Hayuonansublli mexHuyeckud ynugepcumem, Munck)

OO0HuM u3 haxmopos, ROELIULAIOIYUM HECYIYYIO CROCOOHOCMb YHOAMEHMO8 21YBOKO020 3an0NCEHUs, A6-
asemca OUIAManHCUst HeCBA3H020 2pyHma. Ycnosus, npu komoperx 6y0ym 603HUKAMb OWIAMAHMHbBIE HARPANCE-
HUSA, USHAYWIBHO ONPEOENAIOMCA He MOIbKO crnocobom ycmpoicmea yHOamenma, Ho U 2e0102UHECKUMU YCTo-
GUAMU OCHOBAHUS, HANPUMED, e20 CRoUCMOocmyio. Bre 3asucumocmu om mozo, asnsomes au yenosus paomel
pyHOamMenma «CMecHeNHbIMUY WIU COOMBEMCIMBYIOm cXxeme C80600H020 OURAMUPOSAHUA, 8CE20Q. UMeem Me-
cmo MobURU3AYUS. NPOUHOCMU 2PYHMA, CEA3aHHAA C Aenenuem ounamancuu. Hcenonesoseanue paspabomarorx
aemopom mabauyHbIX 3HAYEHUl DACHEMHBIX CONPOMUBNEHUN HECEAZHbIX 2PYHMOS (C Y4émom Ounamanmuou
cocmaensioyeti cO8uza HECEAIHO20 ZPYHIMG) HaA GOKOBOU ROBEPXHOCMYU 3Q6UBHLIX C6all U CEal-0boNoYeK Ons
COOMEeMCMEYIOWUX 3HAYEHUN HAYATbHOZ0 KO3DduyueHma nopucmocmu Maccuea 2pynma 6e0€m K nogoluie-
HWI0 MOYHOCMU pacuémog necyweli cnocobHocmu no -1l spynne npedebHbIX coOCMOosHYil (no Hecywiel cnocob-
HOCMU ZPYHMA OCHOBAHUA).

Breneuue. CopeMeHHOe HYHIaMEHTOCTPOCHHE CTABHT MEPej MEXaHHKOH TPYHTOB Psi/l 3a/ia4, He Ha-
xoaamux Heobxoaumoro pemteHus. Ilpu ucrmpiTanuIx GyHnamMeHToB ry6okoro satoxeHns OyPOBbIX U HHBEK-
LMOHHBIX CBAM, aHKEpPOB, apMUPOBAHHOIO IPyHTa 0OHAPYKHBAIOTCS 3HA4YCHHA KOHTAKTHOTO TPEHHA U CONpOo-
THB/ICHMA BJIABAMBAHMIO, CYIIECTBEHHO OT/IHYAIOUIMECH OT BbIYMCIEHHBIX TEOPETHYECKHM U ONpPENE/ICHHHIX Ja-
60paTOpHBIMH HCTILITAHHUAMH. MHOrMe McCieoBaTeNy B CBA3H € 5TUM OOpaTIIM BHHMAHWE Ha JWIATAHCHIO,
KaK BO3MOXHYIO NPUYMHY CTONb 3HauuTenbHbIX pacxoxaenuii. Tax, J1.}O. Cobonesckum copMyranpoBaHsl
OCHOBHBIE TPHHIMITH YYETA JUIATAHCHH, BBIABICHO €€ BIHAHNE Ha MOGWIN3YEMYIO MPOYHOCTh rpyHTa. Iipod-
HOCTb IPYHT2 PacCMaTPHBAETCS KaK (yHKIHA yc/ioBHif ero paspymenus. CoOTBETCTBEHHO NapaMeTphl NPOYHO-
CTH NIPY PasHbIX YCIOBMAX Pa3pyMeHus, y OJHOTO ¥ TOTO e rpyHTa 6yxyT pasnuuuel. JlanHas npobieMa Hyx-
JaeTcs B IETANbHOM HCCIEIOBAHUN B YACTH YTOUHEHMS METOJOB ONPENC/IEHUS MapaMeTpoB NMPOYHOCTH [Hiia-
THPYIOIILMX TPYHTOB: KOHCTPYKIMH NpuGOpPOB, CHOCOO0B NPHIIOKEHHA HArpy3oK, METOAHK OTOOpaXeHus pe-
synsTaros. [locnennye peryaupyioTcs HOpMaMH, YCTaHaBIMBAacMbIMU rocyaapctsoM. B Pecnybnvke Benapycnb
TaxkuMu HopMamu sBisiotes CTB (craHzaprabie TpeGoBaHus benapycu). CoszaanHeie Ha ocHoBe ['OCT cran-
JapTHEIE TpeOOBaHUA periaMeHTHPYIOT Pa3fidHbIe BONPOCH!, KACAIOMNECS ONPEACTICHHAS XapaKTepPHCTHK IPYH-
TOB, MOITOMY Anst 0TOGpa)keHHs PE3yJIBTATOR CABUTOBBIX MCTILITAHHI C ydeToM SIBJICHMS OHIATAHCHM HE0OXo-
OWMBI CTIeLMalIbHble TPeGOBaHUs, METORUKH, BHIMOJHEHUE KOTOPBIX MO3BOAMNO ObI KaHeCTBEHHO M KOJMYECT-
BEHHO OLIEHHTH NpOsBIEHHe MUTaTaHCHH., HeoGXoIMMOCTh TaKOro JOKYMEHTa NPONMKTOBAHA, BO-TIEPBBIX: OT-
CYTCTBHMEM B IPAKTHKE (GyHIAMEHTOCTPOCHHS MCIIONL30BAHHA METONMK OTpelieIeHHs NapaMeTpoB NIPO4HOCTH
IPYHTOB C Y4ETOM YCIOBHI CTECHEHHA Ne(OPMRPOBAaHHSA; BO-BTOPBIX, CYMIECTBEHHLIMH Pa3jIHIMIMH, obHapy-
KHBAIOLIMMHCS IIPH HOIMBITKAX pacueTa KOHCTPYKUMIM rmy6okux (yHIaMEHTOB Ha OCHOBE TEOPHHU TIPOYHOCTH
Kynona-Mopa. B uccinenoanusix, mpoBefeHHbIx npoteccopom JLIO. CoboneBckuM, pe3epBoM HNOBBILCHHA
Hecyuiel cnocoOHOCTH H 3P eKTHBHOCTH PyHIaMEHTOB IIIyDOKOrO 3aj10)KeHMs Ha3BaHa «CTECHEHHas» Auia-
TAHCHA HECBA3HOrO rpyHTa. Pasnydubie HeCBA3HbIE IPYHTEHI, 3aJieraloliHe OT NOBEPXHOCTH NO JUIAHE CBAH, aH-
Kepbl OyAyT NO-pa3HOMY pearHpOBaTh Ha Nepefady HAarpy3KH H, CJICHOBaTeNbHO, 3HAYEHHS AUNATAHTHBIX Ha-
OpAXeHUH H COOTBETCTBYIOUIMX MM IIepeMelieHHit & B 3THX rpyHTax OyayT pasmwanbiMu. Jng crydas paboTsl
CBay, aHKepa Ha BHIAEPTrHBAIOIIYI0 HArpy3Ky 3HAaK AMNAaTaHTHBIX NepeMelieHU u3Menurcs, U & Gyaer Gonbiue
HyJIfl, YTO COOTBETCTBYET AWIATaHCHH; & < 0 COOTBETCTBYET KOHTPAKUMU HECBA3HOrO rpyHTa. OTCYTCTBHE IH-
JIaTaHTHBIX nepeMertieAnH (& = 0) ¥ COOTBETCTBYIOINMX MM HANpMXKEHHN OTPaXkaeT TaKOe COCTOSHUE HECBA3HOTO
IPYHTa, KOTOPOE COOTBETCTBYET KPHTHYECKOH TUIOTHOCTH. B NpoBeJIEHHBIX HAMHM ONBITax (C MCNONL30BAaHHEM
JIMIATOMETPHUeCKOro MpUOOpa KOHTAKTHOIO CABHIa) GhUIO OTMEYEHO, YTO HOPMANLHOE NaBJEHHE MpH MPHIIO-
XeHHH CABWTAIOMIEro YCHINA Tocie 3Tana KOHTPaKLUKM Ha HECKONBKMX CTYNEHAX OCTaBAIOCh MOCTOSHHLIM, H
TOJNBKO MOTOM HAaYWHANCA POCT HOPMANLHOTO JAaBIEHMsA, COOTBETCTBYIOMMIA nwiatancuu. OTCYTCTBUE H3MEHe-
Hua 06beMHBIX Hedopmanmit mpu §; = O XapaxkTepHO JId IPyHTA C HEKOTOPOM MOCTOAHHOM HAa 3TOT MOMEHT
IIOTHOCTHIO, HasBanHOM J1.10. CobonerckuM «HauanpHON KPUTHYECKON MAOTHOCTHIO NPH JaHHOM YpPOBHE Ha-
npoxeHnity. BelmeonucaHuas MOJENb KOHTAKTHOTO cIBura OyleT crpaBeliHBa ¥ Ui OXHOPOXHOIO OCHOBA-
HUA, pa3HHIa GyJeT TONBKO B 3HAYCHUAX JUJaTAHTHRIX NepemerueHu. Takoe XOMONHEHHE MOTENH KOHTAKTHO-
IO CIBMIa NO3BOJET PEabHO OLICHUTH YCJIOBHA paboThl GyHIaMEHTOB rIyOOKOro 3anoXkeHus, a Takke (axro-
Pl YBENMMEHH Hecymied cnocoGHOCTH ¢ y4yeToM 0coOeHHOCTEl MOBEeNeHHA HECBA3HBIX TPYHTOB JUIA Pa3iuy-
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HBIX Cy4aeB OWlaTaposaHua. [IpoBelieHHBIC HaMM HCCIEZOBAaHMA J0Ka3ajiH BO3MOKHOCTH MO/JIC/IHPOBRHHSA
YCNOBHM CTECHEHHs IWIATAHCHH, BO3HHKAIOIIKX [0 KOHTAKTHOH MOBEPXHOCTH QyHAAMEHTa H MAacCHBa IPYHTa B
11a60paTOPHBIX YCNOBUAX.

Onpeaenenne Hecyulei cnocoGHOCTH 3a1eMIIEHHBIX B TPYHTE 3a0HBHBIX cBaif Beex BH0B. COTacHO
HOPMATHBHBIM JoKyMeHTaM [ 1] pacuér Hecymieli cmoco6HocTu 3abusHoM cBau (F,), kH, paGoratomeli Ha Cxu-
MAIOIIYIO HATPY3KY, CIeAYeT OTPEefesTh KaK CyMMY CHJI pacdeTHbIX CONPOTHBJIEHHH rPYHTOB OCHOBAaHMA 1O]
HHKHUM KOHIIOM CBaH M Ha e¢ GOKOBOH MOBEPXHOCTH IO (OpMYHE:

Fd = Yc(YchA + E(]ichhiRﬁ)’ (1)

rie Y. — kodQpUiMeHT ycosHii paboTsl CBal B TPYHTE; R — pacyeTHOE CONPOTHBIEHUE IPYHTA HOJ HIKHUM
KOHLOM cBay, kila, mpuHUMaeMoe no Tabnuiie; A — MIOWAAL OTIMPAHHA HA TPYHT CBaM, M, IPHHHMaeMas 1o
ILIOLIA A} TIOTIEPETHOTO CedeHus CBan OpyTro; U;— ycpenHEHHbII epIMeTp NONepedHOro CeYeHus CTBONA CBAX
B i-M Cll0€ TPYHTa, M; R; — pacueTHOe COnpOTHBJIEHHE (IPOYHOCTD) /-I'0 CJI0S IPYHTa OCHOBaHMs Ha 6G0KOBOH
NOBepXHOCTH CBay, KIa; A; — TONMIMHA i-r0 CJIOA IPYHTa, COTPHKacaromerocs ¢ GOKOBOI HOBEPXHOCTBIO CBay, M;
Yers Yor — K03 HMEnTHl ycnoBuii paGoOTEl IPyHTa COOTBETCTBEHHO MMOJ HIVKHHM KOHLOM M Ha §0koBOH mo-
BEPXHOCTH CBaH, YIUTHIBAIOIIME BIMAHHE CTIoco0a MOrpyKeHHs CBayl Ha PaCYETHLIE COTIPOTHBIICHHS TPYHTA.

[Tpexxue 4eM repeiiT HeMOCPEACTBEHHO K pacuéry Hecyllel cnocoGHOCTH 3a06MBHON cBaM, HaMU GbLIH
MpOBEfeHbl HCIBLITAHUA HECBASHBIX [PYHTOB (IIECKOB MENKHX, CPeIHHX, KPYIHbIX) Ha AMIATOMETPHYECKOM
npubope KOHTAKTHOT'O CABMra ¢ NPMMEHEHHEM MOIEIH KOHTAKTHOro cABHra [2]. OcHOBHOe AomylleHHe, MpH-
HATOE 33 OCHOBY B MOJEJIH KOHTAKTHOrO CBHTa 3aKII0YaeTCs B cleaylomeM: Best obnacte nedopmannii rpyHTa
pazzengercs Ha 30HBI YIIPYTHX M IIACTHHECKUX AehopMariuii.

B 0CHOBY MOJ€JI KOHTAKTHOTO CABHIa, COOTBETCTBYIOUIEH (PEHOMEHONIOTHYECKOH MOLENH, BKIIIOUYEHB!
CIIEIYIOIIAE MON0XKEHHA:

- k03¢ puUHEeHT yIpyroro oTrnopa (paBHOMEPHOIO CKaTIA) MaccHBa IpyHTa K XapakTEpH3YET €To ynpy-
rHe CBOMCTBA U CBA3aH COOTHOIIEHUEM JUJIATAHTHBIX NMEpeMeIeHn 8,1 JnaTaHTHOrO pacnopa Ac,:

6, =Ac/K; @

- paspylieHHe IPYHTa NpU CABUTE NOKANM3OBAHO B fI0JIOCE HEMOCPEACTBEHHO BIONEL KOHTAKTHOH Mo-
BEPXHOCTH.

IMockonbKy Hamu GbuIa UCIIONB30BaHA YTOUHEHHAS METONVUKA HCILITAHHN HECBA3HOTO IPYHTa, B KOTO-
poit yunTeIBaeTCs 06BEMHOE CTeCHEHHE AedopMaliHil B 30HE CABHIa, 3TO O3BONMIO YYECTh ABICHHE JHIATaH-
CHU MPH OTPeAeNICHHUY TApaMeTPOB NPOYHOCTH IPYHTa. YTOUHEHHAS METOANKA MCIILITAHHH HECBA3ZHOIO IPyHTa
MO3BOJIAET ONPEIENIATh IHIATAHTHBIE HAPMKEHUS U OLICHHTb JWIATAHTHBIE MEPeMEIleHHs], B OTAHYIHE OT Tpa-
JHUHOHHON METONMKH CABHIOBBIX MCIBITAHMY HECBA3HBIX rpyHTOB. Ha3BaHHaA MeTOOMKA NPHMEHHMa I yC-
JIOBHH «CTECHEHHOTO» CBHra. COOTBETCTBEHHO TpeleNbHBIC CARUraloMife HANpsXeHHUA T, B ONBITAX MpAMO
HPOIOPUHORAJILHbI ACHCTBYIOLIEMY HOPMAIEHOMY JABJIEHUIO O,, U ONIPEJCNSITHCH [10 opMyIe:

Tu =(Ono * Acy)tgo, 3
TI€ AMIATAHTHAA COCTAB/IAIOMIANA CABHIaA T, 38BUCHT OT AMAATAHTHOrO pacropa:
14= Ao tgo. )

JnnaTanTHble HANPSKEHHs HEOTHEMJIEMO CBS3aHBI C AWIATAHTHHIMUA NEPEMEIICHHMAMH W YIPYTHMH Je-
(opMalaMH, IPOUCXOMALTMMH B HCCIIeLyEMOM rpyHTe. JluiaTaHTHbIE NepeMeIleH A I YCROBHH «CTECHEHHOH)
JMNATAHCHH, ONpEle/ICHHbC HAMH TIPH MCIbITAHMK MEeCKa KPYITHOro, cpelHeofHopoaHoro (Uye: = 6,28), mo-
BOJILHO HE3HAYMTENBHEI ¥ COCTABIIOT 8, = 0,14 MM, 6, = 0,1 MIla; 8, = 0,19 MM, 6, = 0,2 MIla ¢ kospduuues-
Tom ympyroro otnopa K = 420 MH/M’. CoOTBETCTBYIOIIME MM AUIATAHTHBIE HanpskeHus coctasund 0,05 u
0,075 MITA. OueBHAHO, YTO NEpPEeMELICHIUS, COCTABIMIOLINE O MHJUIMMETPOB, BI3HIBAIOT 3HAYUTE/ILHMIHA MpH-
POCT HOPMAILHOTO JABJIEHUA B IUIOCKOCTH CHABHTa. B MOMEHT cIBUra, KaK H3BECTHO, TPYHT JHOCTHIAET ompele-
JAEHHON WIH «KPUTHYECKOM» mnoTHOCTH. Y TO, Hackonbko Onu3ko# OymeT IIOTHOCTh TPYHTA OT Hayasa ACIbl-
TaHHA K «KPHTHYECKOH», ONPEAETHT RanbHelmee MoBeAeHUE HeceqyeMoro obpazua. Hamu oTMedeH ToT Qaxr,
YTO B OIBITAX HA CABHI HECBA3HBIX I'PYHTOB IIPH Pa3jIMUHBIX 3HAYCHMIX HOPMAIBHOIO NaBJICHHMA B AMANasoHe
0,1 — 0,5 Mlla npeaenbHple CABUralOMIMe HAMPAXKEHHA MOTYT BO3HMKATh KakK Ha 3Tane KOHTPAKUHH, TaKk H Ha
JTane guiaaTaHcun. [lepenada W3MEHAIOMIMXCA B XO4€ CABUIA HanpAXKeHHH MPOUCXOQHUT Yepe3 KOHTAKTH 3epeH
HECBA3HOTO TPYyHTa, NMO3TOMY OyHeT MMETbh 3HaYeHHe He TONBKO KOJIMYECTBO KOHTaKTOB, HO M MMHEpanbHbIA
COCTaB 3epeH IPYHTa, PaBHO KaK ¥ MX pasMepbl. [l fanpHeHIIHX HCCNeOBaHUM Ha MMIaTOMETPHYECKOM NP~
6ope kourakrHoro c¢apura (AITKC) HaMn Gbu1 BBIOpaH rPYHT, 3€pHA KOTOPOTO NpeldCTaB/IeHbl Pa3IHYHBIMH MU~
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HepaliaMH: KBapll, MOJIeBsIE IITIAThI, MeJIKHe OGJOMKY rpaHHTa U Ap. J1is necka KpyNHOTo NMOBLILNEHHOH HEOJ-
HOPOZHOCTH 3Ha4Y€HUS AWIATAHTHBIX HAIIPSHKEHUH YMEHBIAIOTCA C YBEJMUEHHEM €, I/ MCMBITaHHH NpH Of-
HOM H TOM ke ko3(duumente ynpyroro ornopa K; ¢ yMeHblIeHHEM 3HayeHHH K MHNaTaHTHEIE HANPAKCHUS
wsMeHsoTest ot 153 o 75 xlla ans HanMeHBIIHX 3HA4YeHHit e, H oT 34 no 18 kIla g HanboNbIMX 3HAYEHHH ¢,.
IMomoOHasA 3aKOHOMEPHOCTh H3MEHEHHMS MWIATAHTHBIX HaNpsHKEHHN NMpOCHeXHBAETCA H A Mecka CpeaHei
KPYIHOCTH CpeXHEOXHOPOXHOTO M [UIA HECKa MENKOTO ofHOpoAHoro, s necka cpeaHero, cpezmeonnoponﬂoro
MAaKCHMaJIbHOE 3HaueHHe NUIATAHTHBIX HanpsvKeHuH npu HaubonbiieM 3HayeHHH K = 680 MH/M® coctaBnser
130 xI1a opu e, = 0,4. [Ipu 310M Xe ko3 PuLMeHTe NOopUCTOCTH, HO A K = 250 MH/M® munarasTHOE Hamps-
XKeHHe WA necka cpeanero cocrasnseT 81 klla. s necka MeJIKOTO ONHOPOOHOTO C TEMH XK€ HAYAIbHEIMH du3n-
YECKUMH HapaMCTpaMH JWIaTaHTHOE HaNpsDKeHMe eiie MeHpme — ot 108 klla mpu K = 680 MH/™* u 110 67,5 Ila
mpu K =250 MH/M’. OueBuano, 4o 414 Gosiee KPYNHOTO FPYHTA 3HAYEHHUs AMNATAHTHBIX HANPSKEHHH GOMb-
uie, yeM Gosee MeNkoro. YBenuueHHe cTecHEHH o0beMHbix fredopManuii, BelpaxkaeMoe B YBEIHUEHHH K03d-
¢uIMEHTa YIIPpYTroro OTIopa, MPHBOAUT K 3aKOHOMEPHOMY POCTY AWIAaTaHTHLIX HaNpsXKEHHH JUIA KOHKPETHOTO
BHJa IpyHTa. B Gosee rioTHOM HECBS3HOM IPYHTE NUNATAHCUA MPOSBIACTCS CHIIBHEE, YeM B phixiom. [puse-
neHHble rpaduky (puc. 1) MOCTPOeHSI WIS YCHOBHH HCABITAHHI NMPH NPOSBICHAM AKWIATAHCHH, T.€. KOTAa BCE
3aMKCHPOBAHHBIE JHIaTAHTHBIC HANPSXKEHUA UMEIOT 3HAK IUTIOC M IPH MPUJIOXKCHHH CIBHMIAIOHIErO YCHIIHA He
HabmojaeTca ABeHNE KOHTPAKUMH WIIH YIUIOTHEHHS HeCYaHoro rpyHra.

AC,, klla
200 1
150 ¢
100 +
L 4

03 04 05 06 07 08 é

Puc. 1. M3MeHenne quinataHTHEIX HanpskeHui Acy
B 3aBUCHMOCTH OT Ha4a/IbHOO K03(HIHEHTA IOPUCTOCTH €, Mecka CPeJHER KPYNHOCTH CPEAHEOJHOPOAHOIO
TIPY Pa3IMMHBIX 3HAYCHUAX K03 uiHeHTa ynpyroro ornopa K

AG,, klla
A
200 +
150 +
7 \
50 <+ =6
\g—zg

0.3 04 05 06 07 0,8 €

Puc. 2. UsMeHenHe auNaTaHTHBIX HApskeHuH Acy,
B 3aBHCHMOCTH OT Ha4aJbHOTo K03dipuuMeHTa MOPHCTOCTH ¢, IECKa MENKOTO
TIPH Pa3/IMYHBIX 3HaUeHHAX koadduimenTa ynpyroro ornopa K

O6mui BuA rpadpuKoB U3MEHEHHS MWIATAHTHBIX HaNpAXKCHHI B 3aBUCHMOCTH OT HayalbHOro Kodpdu-
LIMEHTa MIOPHCTOCTH €, JUIA HECKa CPe/IHErO XapaKTepH3yeTCs CXO0KHM PAcTIONOKEHHEM MPSMBIX IMIaTaHTHBIX
HanpsxeHUH. [Tonp3ysach 3THMH rpaduKkaMH, MOKHO KOJMYECTBEHHO OLEHMTH BeJIMYMHY AMIATAHTHBIX Harps-
XeHHit TIPH CIBHTE, a TAKKe PaccyUTaTh, HACKOMBKO OYXYT OTIHIATLCA 3HAYEHHS KOHTARKTHOTO TPeHHA, Ompe-
JICNEHHbIE ¢ YUETOM MWIATAHTHEIX HATIPSKCHHI OT OMpefieNseMbIX Ha OCHOBE NAHHBLIX TPAIHLMOHHBLIX HCIIbITA-
Hui. TpaaHIIMOHHO B MEXAaHHKE I'DYHTOB YroJl BHYTPEHHETO TPEHHS CYUTaeTCA BEIMYHHON NOCTOAHHON MU
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KOHKPETHOTO BHIA FpyHTa. YCIOBUA CABHra WIH Pa3pylUeHHs, NpH KOTOPbIX ONpElesieH Yroll BHYTPEHHETo
TpeHus, OGBLIYHO HE YUHTHIBalOTCA. KOria MpOBOAAT CHIBMIOBbIE HCHIBITAHMSA C MCIOIL30BAHHEM CTAHJAPTHLIX
METOAHK, B ITOM ClIydae MOAEVPYIOTCS YCIOBHA CABUra BOJH3H OBEPXHOCTH rpyHTa. Koraa ke caBHr npouc-
XOIMT 110 KOHTAKTY Tejla CBaH, aHKEpa, TOr/ia 30Ha CABHMIa 3aXaTa MeXXAy CIBUracMbIM TEJIOM H MacCHBOM IpyHTa.
B 310M cityqae HabmonaloTCA YCJIOBUA, KOTOPhIE MOXKHO MOJETHPOBATh C NOMOLIBIO JHJIATOMETPHYECKHX TIPH-
6opoB (cmeunanbHBIX cABUroBbix npHOOpoB). [lockosnbky nedopManud caBura — 3TO CMELIEHHE OXHOM 4YacTH
I'PYHTa OTHOCHTEJILHO ApYroi, Bhi3BaHHOE JeMCTBHEM KacaTesbHbIX HanpsXKeHWH or BHelHel Harpysku [3], To
NpH TakOM CMELICHWH HEeW30EXHO H3MEHEHMe BBICOTHl 00pa3sia 3a CYET ABJICHUA AMIATAHCHM B IUIOCKOCTH
capura. Ha nonoGHoe sBieHne uccnepoBaTent obpalliany BHUMaHHE HEOJHOKDATHO, ObLIH 3a(pUKCUPOBAHbI 3TH
HE3HAYMTENbHbIE MEpeMEILECHHs (MWLTHMETPhI U JOJIH MWLUTAMETPOB), H B CBA3M € TaKON HE3HAUHTEJILHOCTDHIO
ITUMH TNepeMelicHHsIMN npeHeOperany. IIpuueM AN UCHBITAHHH HECBA3HBIX (CHIITYMMX) IPYHTOB NpHOOpLI
JI0JDKHBI MIMETh HETTOJBHXXHYIO HY)KHIOIO YaCTh.

IIpennaraemMble HAMH METOOHKH OIpeleicHHd NapaMeTPoB NPOYHOCTH OCHOBRHBI, B TOM 9HCJE, H Ha
ydeTe ITHX He3HAUMTENAbHBIX MEpEMELICHUH, Ha3BaHHKIX AunaTaHcHeil. IIpoliecc caBUra HECBA3HOTO IPyHTa, B
YCIOBHAX KOTOPOTO OTPEACIIAIOT 3HAYCHHA CONMPOTHBIIEHHA I'PYHTa CABHTY, XOpOIIO MOAEIHPYETCA € MOMOLIBIO
crenanbHbIX MpHOOPOB, Ha3bIBAEMBIX JHIaTOMETPHYECKUMHU. Taxymu mpHbopaMu ABJIAIOTCS JHIaTOMETPHYE-
CKHif mpNGOp KOHTAKTHOTO CABKra M AWIATOMETPHYECKHI TpHOOp IL1ocKoro cpesa. [lpenenbHoe cocTosHHE MPH
CIBHre — He3aTyXalollee CKONbKEHHE ONHOM YaCTH HECBA3ZHOIO IPYHTa OTHOCUTENBLHO APYroi — COOTBETCTBYET
COCTOSIHMIO WM COCTOAHHIO MCYepIaHUA MPOYHOCTH. FIMEHHO B 3TOT MOMEHT B 3aBUCHMOCTH OT 3HAY€HUs AH-
JIATAaHTHBIX NepeMeIIeHuH O; U AUIATaHTHLIX HANPHKEHUH AG,; MOOGMIH3yeTcs MpeaekHOE CABHIAKOIIEe YCH-
JIHE H €ro COCTaBHaf 4aCTh — NMIATAHTHAA COCTABJIAIOWAs CABMIa T, JICHCTBHE BHEIHEH HAarpy3KH Ha MacCHB
IPYHTa MOXKET NPUBECTH K HAPYIICHHIO MPOYHOCTH BHYTPEHHHX CBs3ei MEXXAY 3€pHaMH I'pYHTa. JTO MPHBEAET
K CKOJIBXKEHHIO (CMEIEHHIO) 3epeH OTHOCHUTENBHO IPYT Apyra. ¥ MOCKONBKY CONPOTHBJEHHE CHBMIY BHYTPH
MacCHBa I'PyHTa 3aBHCHT OT psAia ¢akTopoB (rpaHyJOMeTpUYECKUIl COCTaB IPyHTa, MUHEPAILHOE TPEHHE 3EPEH,
HavyaJIbHas IUIOTHOCTh YNAaKOBKH HX, BIAXHOCTh, KECTKOCTh FPYHTOBOTO MACCHBA), HEOOXOIHMO MaKCHMAJILHO
y4ecThb Bhilllecka3anHoe. [IpoyHocTHBIE XapakTepUCTHKH [4], nomyyaeMble Ha OCHOBE HMCIBITAHUN IPYHTOB Ha
caBur (yzenbHoe cueruieHne C ¥ yrosl BHYTPEHHEro TpeHHA §), MCIIONB3YIOTCA B pacueTax NPOYHOCTH H YCTOMH-
YHBOCTH TIPH IIPOEKTHPOBAHUM OCHOBaHUH ¥ $yHIAMEHTOB.

ITpoBeeHHble HAMH HCCIIEXOBAHUA MO3BOWIH B [IOJTHOH Mepe naTh Ka4eCTBCEHYIO H KOJHYECTBEHHYHO
OLIEHKY NPOSIBJIEHUS THIATAHCHH MDY KOHTaKTHOM CHABHTE, 8 TAKXKe pacCUMTaTh CKOPPEKTHPOBAHHEIC 3HAUCHHUS
PacyETHOro CONPOTHBIICHHA R'; IecuaHoro rpyHTa (1i€Cka CpeaHero, CpeIHEOAHOPOHOro) Ha GokoBol noBepx-
HOCTH 3a0HBHBIX CBaif 1 cBai obono4ek ¢ yuéToM ABNEHUS AwnaTaHcHu. Taixe 6LUIM pacCUHTaHBl CKOPPEKTH-
POBaHHbIC 3HAYEHHA R, MPUBEICHHbIE B TabauIe, H 414 ECKOB KPYMHEIX, MEJKHX. I1pn 3TOM OoroBapuBaercs,
4T0 K03 PUIMEHT MOPHCTOCTH COOTBETCTBYET HAYAbHOMY HAMPAXKEHHOMY COCTOSHHMIO, a M1acThl IPYHTOB NPH
pacuére ciiefyeT pacWIeHATs Ha OJHOPOJHRIE CIOH TonmuHOH He Gonee 2 M. B ckobOkax ykasaHel HOpMAaTHBHbIE
3HaYeHHs PacuETHOTO CONPOTHBICHUSA Ry, UCTIONB3yeMBble B pacuéTax cpaif cornacHo [14-2000 k CHB 5.01.61.-99.

PacueTHbie CONPOTUBNCHNS TIECHAHBIX TPYHTOB
Ha GOKOBOI TOBEPXHOCTH 3a0MBHBIX CBalf u cBail-060/104eK C Y4ETOM ANIATAHCHH

PacueTHpie CONPOTHBIIECHUS i-FO CITOS TPYHTOB
Cpennsis rmy6una Ha 60K0BO MOBEPXHOCTH 3a0MBHBIX cBait U cBaH-06osouek (R'y), klla
PAcTONIOXEHHS NeCYaHOTo MAacCHBA PPYHTA C HAYAIBHBEIM KOG (HIKEHTOM TOPHCTOCTH
CII0SL TPYHTA, M e=0,5

KPYNHBIX CPEaHHX MENKHX

1 102(55) 90(45) 70(40)

2 106(60) 94(55) 77(50)

3 110(65) 98(60) 84(55)

4 115(70) 103(63) 91(58)

5 119(75) 107(68) 97(61)

6 124(80) 112(72) 103(63)

7 129(85) 117(75) 106(65)

8 134(90) 122(77) 109(66)

9 139(92) 127(77) 112(67)

10 144(93) 132(79) 115(68)

12 149(95) 137(80) 118(69)

15 154(97) 143(82) 120(70)

20 159(99) 149(85) 123(72)

25 164(100) 153(90) 125(74)

85



2010 BECTHHMK ITOJIOLIKOI'O I'OCYAAPCTBEHHOI'O YHUBEPCHTETA. Cepus F

CoOTHOLLIEHNE 3HAYCHHA PACYETHOTO CONPOTHMBIIEHNUS C Y1ETOM JUIATAHCHH R'; M Ry MOXHO ONPEAEIHTE
Kak ko3¢ ¢HuneHT ky ¢ TaNBHEHIINM HCMONB30BAHHEM €T0 B pacuérax Hecyel crioco6HocTH cBail. [TpakTie-
CkHe pacuéThl Hecymed criocoOHOCTH CBaH MOKAa3bIBAIOT, YTO HECyILAs COCOOHOCTL CBaW, ONpeaeNéHHas g
CKOPPEKTHPOBaHHOI'O 3HAYEHUA PaCYETHOIO CONPOTUBICHUA HAa OOKOBOH NOBEPXHOCTH B HECBA3HBIX TPYHTAX, B
cpeaHeM Ha 25 % Bblle, yeM 6e3 yuéra THNaTaHCHH.

IpoBeaeHHbIE HCCENOBAHIA HECBS3HbIX IPYHTOB Ha KOHTAKTHBIH CABHT C YIETOM ABJECHUA JUIATAHCHU
MO3BOJIAIOT CAENATh CACAYIOMIHE BbIBOIbI:

1) yToyHEHHas METOXHKA HUCIBITAHUH HECBA3HBIX [PYHTOB MPH CTECHEHHH OOBEMHBLIX AedopMauuil mo-
3BOJISIET OTIPENENIHTH 60see TOUHbIEe 3HaUECHHA TapaMETPOB IIPOYHOCTH MPH KOHTAKTHOM CJIBHIE;

2) nunaTaHTHBIE PacTIOPHBIE HAaNpSDKEHHS OKa3bIBAIOT ONMpECNEHHOE BIMAHHE HA MOMNENHPYEMOE KOH-
TAKTHOE TPEHHE, YTO HE YYHTHIBAETCA B TPAAHLIMOHHBIX METOAAX UCTIBITAHHH U pacy&ToB;

3) Ha pa3sBUTHe IWIATAHTHBIX HANpPSHKEHUH NPH C/IBHre CYMIECTBEHHOE BIHSHHE OKa3bIBAIOT HaYabHbIE
(pu3MHecKHe XapaKTEPUCTHKHN HECBA3HOIO IPYHTa;

4) ytouHERHBIE MapaMmeTphl NPOYHOCTH MOTYT OBITh UCTIONB30BAHEI B pacyéTax HecymeH cnocoGHOCTH
cBail IIpH ONpeACNeHHH CKOPPEKTHPOBAHHOTO 3HAYEHHSA PacuETHOTO COMPOTHBIIEHHS Ha GOKOBOH MOBEPXHOCTH
B HECB3HBIX IPYHTaX.
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BEARING ABILITY OF THE PILE BASES WITH THE ACCOUNT OF THE CORRECTED VALUE
OF SETTLEMENT RESISTANCE ON A LATERAL

I. ULASIK

One of the factors, raising bearing ability of the bases deep, is dilatancy an inconsistent ground.
Conditions at which will arise dilatancy pressure, are initially defined not only way of the device of the base, but
also geological conditions of the basis, for example, by its lamination. Without dependence from, whether base
working conditions «constrained» are or correspond to the scheme free dilatancy, mobilisation of durability of a
ground connected with the phenomenon dilatancy always takes place. Use of the tabular values of settlement
resistance developed by the author inconsistent zpynmoe (with the account dilatancy a component of shift of an
inconsistent ground) on a lateral surface 3abusnvix piles and piles-covers for corresponding values of initial
Jactor of porosity of a file of a ground conducts to increase of accuracy of calculations of bearing ability on Ist
group of limiting conditions (on bearing ability of a ground of the basis).
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