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IoctanoBka mnpodiaembl. CoOBpeMEHHBIE BO3MOKHOCTH TEOTCXHHUKH H
MPOrPaMMHOTO 00ECIIeUYeHHs] MO3BOJISIIOT BECTH 3(P(PEKTHBHOE NPOSKTHPOBAHUE
CTPOHUTENBHBIX KOHCTPYKIUH B3aUMOJICHCTBYIOIINX c OCHOBAHHEM.
[IporpeccHBHBIME ~ SBIAIOTCS. METOIBI pacdera, IO3BOJISIONINE  YIUTHIBATH
HEJIMHEWHBIE CBOWCTBa Ae(OPMHUPOBaHMSA OCHOBaHWH. OQHAKO TaKWe METOABI B
OOJIBIIMHCTBE ClTydyaeB HEBO3MOXKHO Pealn30BaTh Ha IPAKTHKE B IIOJHOH Mepe,
MOCKOJIBKY CYIIECTBYET OIpaHMYEHHE JIOYCTHMOIrO JaBJICHHMS Ha OCHOBAHHUE
NPUBS3KOM K BEJIMYMHE PACYETHOTO CONPOTUBIEHMs OCHOBaHWM. Takoe
OrpaHMYEHHE SBISETCSA 1eNecooOpa3HbIM HE BO BCeX Cydasx M He BCerja
rapaHTHPYeT HAAEXKHOCTh paboThl (YHAAMEHTOB, O YeM CBHJCTEIbCTBYIOT
pesynbrathl uccnenoBanuii [1]. Takum o0pa3oMm, pa3paboTka HOBBIX MOIXOJIOB,
MO3BOJISIOIIMX MPOSKTUPOBATH HAJIEKHbIE U SKOHOMUYHBIE (DyHAMEHTBI, SIBIIACTCS
aKTyaJIbHOI 3a/1aueil.

CBsi3b ¢ HAYYHBIMU H MPAKTHYECKHMH 3aJaHUSIMH U AaHAJIN3 MOCIeTHUX
HccaenoBanmii m  myommkanomii. Ha HeoOXoaumocTe pa3paboTKH MeETOIOB
pacuera, OasHpYIOIIMXCS Ha HEIMHEWHBIX METO/AaX, YKa3bIBAalOT pE3yJbTaThl
WCCIIeIOBaHNH, TMO3BOJMBINNE YCTAHOBUTH  HEIOWCIIONH30BAHHBIE  PE3€PBEI
HecyIleil CIIOCOOHOCTH OCHOBaHMI B 3aBHCHMOCTH OT TI'PYHTOBBIX YCIOBHH H
pasmepoB  (yHnamentoB [2]. IlpemyiokeHa  METOOMKA  POCKTHPOBAHUS
(yHIaMEHTOB MEJKOTO 3aJIOKEHMsI 0e3 OrpaHHYeHUs] IOMyCTHMOTO IaBICHHS
BEJIMYUHON PAcUeTHOTO compoTuBieHUs. [Ipu maBieHny, MpeBHIIIAIONIEM TpeaeT
nporopuroHansaocti (pu P>R) mpearnonaraercs mpuMeHeHHE HETHHEHHBIX
METOZIOB pacyera nedopMariuii.

VI3BeCTHO, 4YTO TPYHT B MAacCHBE HEOJHOPOJCH, a nedOpMaTHBHBIC U
NPOYHOCTHBIE CBOICTBA €r0 M3MEHUYMBBI. B KauyecTBe KpUTEpHs HEOAHOPOAHOCTH
CBOMCTB MPUMEHSIOTCS KOI(GGHUIUCHTHI BapualuK, MPEICTaBIAIONINE CO0Oi
OTHOILICHUE CTATHCTHYECKOr0 CPEeIHEKBaJPaTHYECKOr0 OTKIOHEHHS HCCIeLyeMOoi
XapaKTepPUCTHKH K e CTaTHCTUYECKOMY MareMaTudyeckomy oxunanuio. H.H.
Epmonace u B.B.MuxeeB [3] ycraHOBWiIH, YTO KOI(QUIMEHT BapHAIUH Vy
(hU3NKO-MEXaHNIECKUX XapaKTePHCTHK TPYHTOB 3adacTyio mpeBocxoxut 20-30%.
OTO MOXET IPUBECTH, B KOHEYHOM CUETE, K 3aBBIIICHHBIM IPOTHO3aM HECYIIeH
CIIOCOOHOCTH OCHOBAHUH WIIM MOBBIIICHHBIM Ae(OopManusiM. OTH 00CTOATEIHCTBA
SIBJISIFOTCS TIPUYMHOM T€OTEXHMYECKOro PHCKA, YTO HEOOXOAMMO YYMTBHIBATH MPU
npoekrupoBannu (pyraamentoB. FO.K. 3aperkuii [4] mpemioxun HCHONB30BaTh
ko3 GUIMEHTHl  3amaca  NMPOYHOCTH  OCHOBaHMil,  KOTOPBIC  JIOJDKHBI
YCTaHABJIUBATHCS HA OCHOBE BEPOSITHOCTHOTO PACUETa, OCKOJIBKY XapaKTepPUCTHKU
TPYHTOB, a 3HAYMT U MPEJIEIFHOE U PACUETHOE CONPOTUBIICHUE IPYHTOB OCHOBAHHUH
HUMEIOT BEpPOATHOCTHYIO npupoxy. OfHaKo 37ech, Kak OH OTMEdYaeT, HeoOxoauma
pa3paboTka HOPMHpPOBaHHBIX KO3 (UIMEHTOB 3amaca, 00ECHEYHBAIOLIMX
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HEJOMyIEHHE NPeebHBIX COCTOsHU. B 3apydexHoil ureparype [5] momoOHbIi
CMBICI BIOKEH B KO3 duimeHTsl 6e30macHoCTH, pa3paboTKe KOTOPHIX MOCBAIICHA
HACTOAILAs CTaThsl.

Leap padoThI - OLEHUTH YPOBEHb HAJEKHOCTH OCHOBaHWH ()YHIaMEHTOB
MEJIKOT'0 3aJI0KEHUSI C YYETOM BIIMSIHHS HEOHOPOIHOCTH XapaKTEPUCTHK I'PYHTOB;
OIPE/ICITUTh COOTBETCTBYIONIHE KO3 (DUINEHTHI 0€30M1acCHOCTH.

H3n0:xeHne OCHOBHOIO MaTepHaJia uccjaeI0BaHuI.

B HacTOsImMX HWCCIEZOBAaHMSAX BBIONHEHBI PAacdeThl OCHOBAHMI 1O ABYM
MPEIEbHBIM COCTOSIHMSIM C HCIIOJIBb30BAHHEM BEPOSTHOCTHOIO mojaxoxa [6]. Dto
TIO3BOJIMIIO, WCIIONB3YSI Pa3iMYHbIE COUETAHWsS 3HAUCHMI XapaKTepHCTHK TPyHTa
HccnenoBaTh paboty (yHIAMEHTOB TPU CaMbIX HEONArONPHUSTHBIX YCIOBHSAX, H
ONpeNeNUTh 3HAueHHs1 TpeOyeMbIx KoddduimenroB OGe3omacHOCTH. [3BecTHBI
npemnoxkennst M.H. Tonpamreitna 06 onmcaHuM XapaKTEPUCTHK €CTECTBEHHOTO
OCHOBaHHMS (YHKIMEH HOpMambHOro pacmpenenenus. Pesymsrater  HO.JL
BunnukoBa u  M.A. Xapuenko [7] CBHIECTENBCTBYIOT O BO3MOKHOCTH
MOZIETUPOBAaHUSL  MoOAyns nehopMalMyd M YACJIBHOIO CLEIUICHHS TPYHTa
YIUIOTHEHHBIX ~ MCKYCCTBEHHBIX ~ OCHOBaHMH  3aKOHOM  JIOrapu(pMHUYECKH
HOPMAJIHOTO pAacHpeeseHus, a yrojl BHYTPEHHEro TPEHHS U YICIbHBIH Bec
I'PYHTa — HOPMaJIbHBIM pactpejieiieHneM. [IpOYHOCTHBIE XapaKTePUCTUKH I'PYHTA
MOJETUPOBAIACH TPUOIKCHHBIM PaclpeieeHHeM HOPMAaBHOTO 3aKkoHa [6] u3
10° smauenmii ¢ yuerom TpeGopammii JICTY. JUIs 9TOro IpPOBEPSUINCH YCIOBHS
JOCTOBEPHOCTH 3HAYCHUH TEPEMEHHBIX M BBIIBISUINCH TPYOBIE OTKIOHEHUS
3HaueHni. Yepe3 ciydaliHble BEIMYMHBI XapaKTEPUCTHK TPYHTA BBIYHCILUINCH
3HaueHnst R, Sg, Py [lpm naBneHmsxX, HpeBHIMIAIOINX 3HAYCHHE PACUCTHOTO
COIPOTHBJICHHUS, OCaJIKa PACCUNTaHa C MCIIOIb30BaHHEM HEJNMHEHHOro Metona [8).
3aTeM MpPOBEPSUINCH YCTOBHS TPEJACTBHBIX COCTOSHHH P<p .y [y, M S<S,-

YpoBeHb Hazie)KHOCTH H BBIYHCISIICS 110 OTHOIICHHUIO KOJIMYECTBA OJIarONPUsTHBIX
HCXOZ0B K OOIIeMy 4HCIy HCXOIOB. B KauecTBe KpUTEpHs HaJCKHOCTH
NPHHUMAJIOCh JIABJIEHME, IIPH KOTOPOM H>(0,9975. CornacHo nanueim [3]

3HaYeHue ypoBHs HaaexHoctu H=0,9975 sBnsercs onTUMaabHBIM M HE BEIET K
Ype3MEpHbIM 3aTpaTaM IIPpU CTPOMTEIBCTBE, B TOXE BpeMs oOecrevynBaeT
JOCTaTOYHBIH YPOBEHb HaJekHOCTH. Ecnm B pacuere TpeOyeMblii ypOBEHb
HAJEeKHOCTH OKa3bIBAJCS HENOCTATOYHBIM, TO YMEHBIIAJIOCh JaBIECHUE Ha
OCHOBAaHME M BBINOJHSICS IIOBTOPHBIM IMKI pacyeToB. B naHHO# pabote
HCOJJHOPOJIHOCTh TPYHTOB YYHTBIBAJIACh KO3 duimenTom Oe3zomacHocti k=P /P*,
rre P, - 3HaueHWe TPENeTHHOrO CONPOTHBIICHHS, COTJIACHO HOPMATHBHOM
METOIVKH (JIeTepMUHUPOBAHHBIA pacuer), a P* — pmomycrnmoe naBieHwme,
MOJTy4eHHOE Ha OCHOBE BEPOSTHOCTHOIO pacuera C Y4eTOM HEOZHOPOAHOCTH
XapaKTepUCTHK TPYHTOB.

BEImONHEHBI  pacdeThl JUIS  OCHOBAHMH, CIOXKCHHBIX MEIKHMH IT€CKaMH
cpemHell TIOTHOCTH, IUIACTUYHOM CYNEChI0 M MSTKOIUIACTHYHBIM CYTJIMHKOM.
XapaKTepUCTUKA TPYHTOB OCHOBaHMH TpuBeneHbl B Tabm. 1. PaccmoTpeHsr
cTonOuaThie KBaapaTHbIC (GYHIAMEHTHl C NIMPUHON MOXOMWBHI 1 ¥ SM U TIyOHHOMI
3anoxeHus 2M. Hekoropele pe3yabTaTsl HCCIEA0BAHUI MPEACTaBICHHI B Ta0M. 2 U
Ha rpadukax (puc. 1, 2) B Buze 3aBucumocteit H=f(k).
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Tabauya 1
Xapaxmepucmurxu 2pyHmMosbIxX 0CHOBAHUTL
E, o, C v
I'pyt Mlla 2pa klla | kH/w® ¢
Ilecox METKHH c?ezmen 18 28 0 16,66 | 0.75
IJIOTHOCTH MAaJIOBJIAYKHBIN
Cynech miacTuuHast 10 21 11 18,69 0,75
CyriavHOK MATKOIUIaCTUYHBIN 6 14 14 17,53 0,95
1.000 o =
—
]
0.950 X
/ —e—\(fi,c)=0.1
0.900 (b=5m, d=2m)
/ —=—\(fi,c)=0.2
H 0.850 (b=5m, d=2m
/ —a—M\(fi,c)=0.1
0.800 (b=1m, d=2m)
/ —<—\(fi,c)=0.2
0.750 {/ (b=1m, d=2m)
0.700
1.000 1.500 2.000 2.500 3.000 3.500
k=Pu/P

Puc. 1. 3asucumocmo H=1(K) onst ocnosanus uz menxoeo necxka

1.000 g -
0.980
0.960 / —e—\(fi,c)=0.1
0.940 // (b=5M, d=2m)
—=—\(fi,c)=0.2
0.920 / (b=5m, d=2m
0.900 / —a—\(fi,c)=0.1
0.880 / (b=1m, d=2m)
——\fi,c)=0.2
0.860 (b=1m, d=2m)
0.840
0.820
0.800 )
1.000 1.200 1.400 1.600 1.800 2.000
k=Pu/P

Puc. 2 3asucumocmo H=1(K) o ocnosanus uz cyenunxa
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O6cyxnenue pe3yabTaToB. C yBEIMYCHHEM 3HAYCHUI MPOYHOCTHBIX
XapaKTEPUCTHK TPYHTOB U MX KO3 (UIMEHTOB BapHalMK YBETMYHUBAJICS JHAa30H
3HaYEHWIl  MPENENbHOrO  CONPOTHBICHUS  OCHOBAaHMS ¥ COOTBETCTBEHHO
ko3 punmenra 6esonacHoctu k=P /P*.

VpoBeHb  HAJEXKHOCTH JUI IIECYAaHOIO OCHOBAaHMS IIPU  BapuUalUu
MPOYHOCTHBIX XapakrepucTuk v=0,2 m3mensuics or H=0,72 mpu k=P/P=1,0 no
H=1,0 npu k=3,2, a ans cyrnmuaka or H=0,84 npu k=1,0 no H=1,0 npu k=1,8.
Hcnonb3oBanne  3HaueHHMil  KO3(GUIMEHTOB  OE30IAaCHOCTH  BBIE, YeM
NpHBE/ICHHbIE B TalJl. 2. SKOHOMHYECKH HEIeIeco00pa3Ho, MOCKOIbKY YpPOBEHb
HAJICKHOCTH I10 JaHHBIM HCCICIOBAHMI COXPAHSJICS Ha BBICOKOM YpPOBHE H
cocraBisut H=0,998...1,0. CoriacHo moJXydeHHBIM pe3yibTataM KO (HIHEHTHI
Bapuanuy MPeaesIbHOrO CONPOTHBIEHHsT ocHoBaHus P, cocraBum ot 0,3 mo 0,6,
YTO CYIIECTBEHHO BIMSACT Ha ypOBEHb HajJexHOCTH H. Yuer HEomHOpOAHOCTH
CBOMCTB TpPYHTOB C IIOMOIIBIO KOI(PQGHUIUEHTOB OE30MaCHOCTH  ITO3BOJIHT
HCKJIIOUHTH CITydad MOTEPH OCHOBAaHUEM HECYIIEH CIIOCOOHOCTH.

BbiBoabl.  BBINONHEHHBIC — HCCIENOBAHWS ~ 3aBUCHMOCTH  BEJIMYHHBI
HPEJETIbHON0 COIPOTHUBIICHUS OCHOBAHHSA OT HEOJHOPOIHOCTH HPOYHOCTHBIX
XapaKTePUCTHK MO3BOJMINA YCTAHOBHUTH 3HAYCHUs KOI(D(PHUIUCHTOB OE30MacHOCTH
U1 obecriedeHus TpeOyeMoro ypoBHS HaJe)KHOCTH.
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