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AHANIU3 METOAOB PACHYETA OCAAOK ®YHOAMEHTOB

MEJIKOIro 3AJ1IOXXEHU4A
B.N ConomuH., B.B, aBpuiok

Conomnn Buramst MsaHosuy

mexaunku 10Ypl'Y. a1H. mexanyku OYpI'y

Bo3penenue 31aHMSA CONpOBOXKIAETCA  €ro
ocanxoit. bonpnine OCaiKH OMacHsl TEM, HTO OHH,
KaK [paBUNIO, HEPABHOMEPHBI, BbI3BIBAIOT KPEHbI
30aHUH, NPUBOAAT K HEUOMYCTHMBIM JedopMaluaM
KOHCTpYKUUi. [103TOMY BeM4HHbB! OCAA0OK H MX He-
paBHOMEpHOCTH OrpaHHuuBarorTcs Hopmamu.

IlepBEIM  HOPMATHUBHBIM JOKYMEHTOM, yCTa-
HaBIMBAIOUIMM TIOPSNIOK ONpEleNeHUs O0CaJoK B
Hame# ctpane, Obin HUTY 6-48. Ilpu nocrpoenun
MOJIENH OCHOBaHHS ObLINM MCHOIb30BAHLL H3BECTHBIE
pelieHns UIs JIMHEHHO YNPYToro M30TPOHHOTO TO-
TYTIPOCTPAHCTBa, 3arpy:KEHHOro Harpy3koi, paBHO-
MEpHO' pacipeldeneHHON Mo IUIoMAaaM Kpyra MM
npamoyronbHuka. [asnenue oT (yHgaMeHta orpa-
HUYEHO BEJIHYMHOH «PAcyeTHOTO CONPOTHBICHHM,
TO ©CTh JaBJEHMH, NPU KOTOPOM B OCHOBAHHM HE
MOTIIM PasBUBATbCA OOJIBLIME TIIACTHYECKUE 30HBI.
BeeseHo noHsTHE «TTyOMHBI COKUMAEMOM TOILMY,
3a npeaenamy KoTopol nedopmauuM He y4UMTHIBa-
nuce. Ocajka paccuMTeIBaNach OT «JOTIONHHTENBLHO-
ro JaBieHus» — HaBjieHUA, nepeiaBaeMoro dyHna-
MEHTOM, 32 BbIUETOM JABJIEHHUS, CO3[ABAEMOro cob-
CTBEHHBIM BECOM I'DYHTR, BRIHYTOI'O Npu paspaboTke
KOTI0BaHa.

BbluyciieHHe OCaik¥ OCHOBAHUA [IPOM3BOIHM-
J0Ch METOJOM NMOCAOHHOrO CyMMMpOBaHUA 1o gop-
Myfe

A=) —, H

i=1 E
rae m - 4YHCJO CJI0EB I'PDYHTA, Ha KOTOPLIC pa36ma
CXKMMaeEMas ToAla, C©; — CPEenHEee 3HaYCHUC BEPTH-

b Gl hi
i

KaJbHOTO HaNpsKEHHA B CIOE Ha OCH, MPOXOAAlIed
yepes LeHTp $yHAAMEHTa, BOSHHUKAIOWEE OT HOMNOJ-
HHUTEJIBHOTO JIABJICHHUS;, h; — TOJIIMHA I-To ¢ios; E, —
MOAyJIb AedopManuy clios; cxxuMaeMas TOJILA Or-

Tappumok Bacunuii Bacumvesuy
HenaOuuck, npodeccop, kad. CIp. Yenabuuck, conckatens kad. cTp.

PaCCMOTpeHbI METOABI pacyeta 0Caaok (l)yH}Ia-

MEHTOB MEJKOro 3ajiojKeHHs. BbinoJiHen aHajn3
Mojelieii, MOJ0KEeHHbIX B OCHOBY OTe4eCTBEHHBIX
HOPMATHBHbLIX JOKYMEHTOB, OTMEYeHbl JOCTOHHCT-
Ba M HeJOCTATKH ITHX MOZeJel, HaMedeHbl NyTH uX
YCOBEPHIEHCTBOBAHHUA.

paHuuMBanach TiHyOWHOH A, rAe AOMONHUTENBHOE
JaBjieHUe OT coopyxeHus cocrtapiseT 0,2 oT OBITO-
BOT'O ABJIEHHMS, TO €CTh OT Beca FpyHTa.

BausHue cocennux coopyXeHHH YYHTHIBAETCS
«METOJOM YIJIOBLIX TOYEK», OCHOBAHHOM Ha pelie-
HUAX TEOPHH YIIPYTOCTH, YHOMAHYTBIX BbILIE.

CrnemyromiM  3TafoM  COBEPLICHCTBOBAHMA
pacueTHO!H cxemsl ocHosanua cranu HuTY 127-55,
sameHusmue HuTY 6-48. ®opMyna ocanku IpuHs-
na BUR

1=,

_Nap b
A_Zc,.h, £ (2)

-
rne m, o,, h, u E. — 1o xe, uto B dopmyne (1);
8, — BespasMepHbiit KOIpDHLMEHT, onpenenieMbilt

pacueToM, Jubo npuHUMaeMslit: ana neckos 0,76,
g cyneceit 0,72, nnsn cyrnuskoB 0,57, png i
0,43.

B dopmyne (2) coxpaHeHa Monesb JHHeHHO-
YIpYroro M30TPONHOrO NojynpocTpaHcTsa. OHa
AWlLb JONOJHEeHa KodthduuuentoM f, BBeIeHHE KO-

TOPOTO HMENO UENb0 YYeCTh BIAMAHWE FOPHU30OH-
T&IbHBIX HAaNpPSOKCHMH, BLI3BIBAIOMMX CTECHEHHE
6okoBbIX nedopmanuii. Bennuuua 3Toro xko3dou-
LMEHTA MONyYeHa, UCXOAS U3 MPENONOKEeHHUA, YTo
Ha OCH z, TpoXondmiel uyepes LeHTP (yHIAMEHTa,
rOPU3OHTANBHEIE HANpSHKEHUsS PaBHbI MekAy cobofi
G,=0,, a COOTBETCTBYIOLUUE IEPEMEILEHUS

OTCYTCTBYKT €, =g, =0

-

2
p=1-=H
I-p

O7ctona cnemyer, uTo BBefieHHBIH Koadduuu-
€HT 3 3aBHCHT TOJIBKO OT KO3 puLHeHTa TIonepey-
Hoit nepopmaunu .

MeToguka oOmnpejeneHds HWXKHEH rpaHuubl
CKMmaemoli Tou octasiack npexseif (1). Iozxke, ¢
peeaeHueM B geifcteue CHwull 1I-5.1-62, ObLio

IPEIOKEHO pacueT OCaAOK NMPOU3BOAMTL N0 dop-
Mysie

i
p.h
S=p 3, (3)
=] ‘E,
e MPHHATH] o0b03HaueHn: pi U n,3aMCHUBIINE T,

1 m. OctaneHbie 0603HAUCHHS COOTBETCTRYIOT NPH-
BeieHHBIM B (popmyne (1), 3a uckmoueHueM Ko3d-
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Ananus memodos pacyema ocadox
¢yHAameHmoe MeKozo 3a10XeHuUsI

tuunenta B, npunstoro pasueiM 0,8 s Bcex Bu-

J0B TPYHTOB.
Hixuds rpanuLa CKMMaeMOM TONMIM ofpene-
JIAETCS TaK ke, Kak B ¢popmyine (1).
HanpHelyM [aroM B COBEPHICHCTBOBaHMU ¢Gop-
mysn ocanok siewics CHull 11-15-74, B xotopom
MPEIIOKEHO [IBE pacyueTHble CXEMBI: JHHEHHO ne-
dopMupyeMoe NOIYNpPOCTPAaHCTBO (METOA TOC/OM-
HOTO CYyMMHMPOBaHMA) H JIMHEHHO yNpyryil u3oTpon-
HbIA CIIOH,
Jluneitno nedopmupyeMslii ciiofi pexoMeHmy-
eTCs NPUMEHSTH A9 (PYHIaMEHTOB C IIMPHHOH no-
nouBel (auamerpoM) bH210M, a Takke, ecnd B

npernenax CXUMaeMOH TOMMM, onpeaeaseMol Ho
dopmyiae nocnoHHOTO cymMMupoBanua (3), 3aneraer
TPYHT ¢ Mody/teM medopmaryu 1000 kr/cm’,

Beenenuem no npeanoxenno K. E. Eroposa
CJI0s, KAaK MONENY OCHOBaHMA, ObUia co3jgaHa BO3-
MOXHOCTh PacueTa OCaloK COOPYKEHMH, UMEIOILHX
GosibLKe pa3Mepsl B ILIaHE.
Ocazka 0CHOBaHUA ofipesensercs no Gopmyne

4 -—
§= pb M Z_].C_’___._]&i

1=] i

, 4)

TAe p —~ CpenHee AapjeHWe NoJ nopoiBoit ¢yHaa-

MEHTa; b — wHpHHa IPIMOYTOLHOTO WIH AMaMETP
Kpyryoro gynnamenta, M — tabmunussiil kodddu-
LIMEeHT, Y1 — YMCJIO CNOEB B MpeAenax pacueTHOU
tonww cios M, k, W k., — xo3dduuUHeHTH, onpe-
nesiiemble no Tabauuam.

Tomuuna cios H TNpUHMMAeTcs A0 KPOBMH
rpyHTa ¢ MogyneMm nedopmauuu E > 1000 kre/cm?, a
apu wupude (auameTpe) ¢ynpamenTta b = 10 M u
CpelHeM 3HaueHWH MOAyJs AedOpMaLMU TPYHTOB
ocuoBanusa E > 100 krc/cm®, Bhiumcsercs no gop-
Myne

Hpacw:HO+’.b? (5)
rae Hy ¥ t — OPUHUMAIOTCSA COOTBETCTBEHHO PaBHhI-
MH. U1 OCHOBaHuM, CJOXEHHBIX IblIEBATO—
TJIMHUCTBIMU TpyHTamMH — 9 M u 0,15; ciaoxeHHBIx
necuaHsIMA rpyHTaMu — 6 M1 0,1.

CHuIT 2.02.01-83* mpunnmaer dopmyay (3),
3aMEHHB NU1b B Hel GykBeHHble 0603HaUYeHNA

"G h

_ sl
s B;————Ei .

H3menenus BHeceHsl B dopmyny (4) ans pac-
yeTa 0caiaKd cios. BBeleH HONOJRUTENBHBIN K03g-
duunent k= 1...1,5 B 32BHCHMOCTH OT LUMPUHLI
dyHmamenTa U Mmoxyasa pedopmauun cnos. Koag-
duunent k,_ samennn xoapduimenT M, ipu Tex ke
YUCIOBBIX 3HaUeHUAX. Popmyiia npuobpena BUA

5= pbk, nk —k

C

k =1 E

m i

Buecenni usMmenenus B dopmysy (5). Beeaen
AOTIONHUTENBHBIN K03hhuiMeHT K p» 3ABUCALIMA OT
CpelHero. AAaBNeHYS IOA TNONOWBOH (PyHAAMEHTA
(k, =08..12)

H=(H,+yb)k,.

3HauuTeNbHbIE NpeoOpa3oBaHui MOAXOAA K
pacuery OCaJKH OCHOBAHMS NPOM3OLLIH C IPUHATH-
em CII 50-101-2004.

Beprukaneable nepeMelens OCHOBAHUA Te-
nepb IpeasiaraeTes onpeiesTth 1o gopMyne

4 G"I—G’l.hl < Gzl‘hi
S=BZX("" I BY S (6)

i =1 Eh,l
rae b, B, n u E - e xe, yto B dpopmyne {4);
G,,, — CPelHee 3HaYeHHEe HOPMAILHOIO Hampske-

g
HUA OT BHELIHEH Harpy3kd B /-M cjio€ IpyHTa Mo
BEPTHKAJM, MNpOXOoJdliedl 4epe3 UEHTP HOAOUIBHI

(ynnavenTa; G, — CpelHee 3HaueHWE Harmpske-

HHSA B i-M CJIO€ I'PYHTA MO TOM XKe BepTUKATH 0T cob-
CTBEHHOrO Beca BLIOPAHHOTO MNP OTPHIBKE KOTJIO-
BaHa rpyHta; E,, — Mopyls ae(opMmanuu -ro cios

TPYHTA [0 BETBH BTOPMYHOTO HarpyXeHus.

Ipu atom npm pacdete ocanxu GyHIaAMEHTOB,
BO3BOJMMBIX B KOTJIOBaHax riyOuHOW Medee 5 M,
Jomyckaercs B ¢opMmyne (6) He YUMTHIBaTh BTOpOE
caraemMoe.

Ecau cpennee paBnense nox nopomBod ¢yH-
aMeHTa MeHee [aBJieHHs OT cOOCTBEHHOro Beca
BRIOPAHHOTO MNpPH  OTPHIBKE KOTJIOBaHa rpyHTa

(p < O g0 ), 0Canky QyHIameHTa ONpeiesioT o

hopmyne

S lihl
s=p3 et
1= b

rae Bce obo3HaueHus Takue Kak B Qopmyrae (6).
HmxHIOI0 TpaHully CKHMaeMOH TONUM OCHOBaHHS

n
1

npuHUMAIOT Ha ray6une z = H ,, no ycioemio

c,=ko,,
rne k=02 npu b<5m; k=05 mpu b>20mMm;
npu 5<b <20 M K onpenensior MHTEpHONAUMEH.
[Ipy atoM rnybuHa cxuMaeMolt TONM HE AOMKHA
ObiTe MeHbme b/2, ecan b<10M u (4+O,lb) npu
b>10 M.

A cpaBHEHHA pacCMaTpHBAIUCH KBaAPaTHBIE
B nnaHe (yHOaMmeHTsl ¢ iryOuHO# 3anoxenus 2,5
M., LIMpuHON nogoumBs oT 2-x a0 20 metpos. Ho-
MONHUTENBHOE JABACHHE MO T0A0LIBE PYHAAMEHTA
p = 200 xITa He mpeBbIIAET PACYETHOTO COIPOTHB-
JIEHHs OCHOBaHHMS. YIEAbHbIH BEC IpyHTa OCHOBaE-
HNg y =20 KH/M3 , monyae  Aedopmauny
E=10MIla.

Hoctpoenst rpaguky 3aBUCHMOCTH OCAOKM OT
pazmepoB QyHIAMEHTa (CM. PUCYHOK).

Cepusa «CTpOUTENBCTBO N apPXUTEKTYPA», BbINMYCK 5

65



3KCI’|epMMEHTa.ﬂbeIe uccinegoBaHus

Qcagxa, M

mpHEe nOZOMBEL M.
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3aB1CMMOCTb 0CafKu dyHOaMeHTa OT LUMPUHBI NOAOLLBbI

Pesynbrarel  aHAJIOTMYHOTO  UCCJEIOBAHMS
oIy0MKoBaHbl [2]. AHaiu3 rpadMKoB MOKAa3bIBaeT,
yTo Wit (PyHOIAMEHTOB C IIMPUHON WM pPaguycoM
nofolBbl MeHee 10 MeTpoB Bce MOJIEIM AT OIu3-
Kue .pe3yibTaTbl. MCKIIOUeHHWE COCTaBJISIIOT JIUIIb
OCaJIKM TJIMHKCTOI'O OCHOBAHUSI, BBIYUCICHHbBIE IO
HuTY 127-55. B OGojiee mo3mHUX ITOKYMEHTaX IpH-
Humaercst p = 0,8 , mo-BUAUMOMY, C OMNpeesieHHON

MepecTpaxoBKOii, TO €CTh BCE BUbI TPYHTOB CBeJie-
Hbl K OJHOI KaTeropuu - KpynmHoOOJOMOYHbBIE TPyH-
Tbl WM TBepable UmHbL (L, < 0).

IIpu mmpuHe ¢pyHnameHTta 6osee 10 MeTpoB 10
npemtoxenuto K.E, EropoBa B KayecTBe Moaelud
OCHOBaHUSI MPUMEHSIIOT YNPYIrUil CJIOM U Y4UTHIBA-
€TCsI, YTO OCAIKU MEeCYAHOTO U TIMHUCTOTO OCHOBA-
HUII pa3nuyHbl. MHOTOUYMCIIEHHBbIE HAOMIONeHUs 3a
ocagKaMM TaKWX 3[aHUW TIOATBEPAWIM aleKBaT-
HocThb (hopMynbl Eroposa.

OpHako, mipu coctaBiaeHuu CIT 50-101-2004
OBLIO TIPUHSITO 1I€J€CO00pa3HbIM TTOCTPOUTDH €Iv-
Hyl0 (opmyiay (6), pe3yabTaThl pacdyeToB IO KOTO-
Ppo¥i moKa3aHbl CILUIOLIHON KPUBOU JTUHUENA.

I'myobuHa cxumaemoit Tommm mno CIT 50-101-
2004 omnpenensieTcsli ¢ OOJBIIMM 3allacoM YeM II0o
dopmyne EropoBa, Tak Kak TpU €€ COCTaBICHUU
BCerga MPUHUMAETCSI, 4YTO TPYHTbl OCHOBAaHUSI -
KPYITHOOOJIOMOYHBIE WU TBEPAbIE TINHBI.

BbiBoapl

1. CymectBylompe MeToAbl pacyeTra OCamoK
COOpYXXEHMiII OCHOBaHBbI Ha NPUMEHEHUU M3BECTHBIX
peleHnid 111 TMHEIHO YIIPYToro M30TPOITHOIO ITO-
JIyIpOCTpaHCTBa U cjos. IlocTpoeHHBIE HAa OCHOBE
STUX pellleHuid Momenu U (OpMYIBl ISl OIpeaese-
HMSI OCaJlOK BKJIOYeHbI B cooTBeTcTBytomme CHull.
MHorojieTHee IpPaKTUYECKOe IPUMEHEHHE 3TUX
GdopMysT MOXET pacCMaTpHMBAaTbCsI KaK IOKAa3aTellb-
CTBO afeKBAaTHOCTU BBIYMCIIEHHBIX OCAIOK OCaIKam
peaIbHBIX COOPYKEHUIA.

2. ®opmyner CHull He maloT OTBETOB HA MHO-
rve BOIIPOCHI, C KOTOPBIMU CTAJIKMBAIOTCSI ITPOEKTH-
POBIIMKK: OHM HE YYUTBHIBAIOT, YTO OCHOBaHME Ha-
XOIWUTCSI B OOBEMHOM HANpPSDKEHHOM COCTOSIHUM, HE
MO3BOJIAIOT y4eCTh HEOMHOPOMHOCTH OCHOBAaHUS B
IUIaHE U 1Ip.

Jlumepamypa

I Pykoeodcmeo no npoekmuposaHuro naum-
HbIX hYHOAMeHmMO8 KapKACHbIX 30aHUl U cOopyice-
Huil 6awennoeo muna/ HUHOCII um. H.M. Iepce-
eanosa. -M.. Cmpoiiuzoam, 1984.

2. Teomexnuka: AxkmyaavHble meopemuuecKue
u npakmuueckue pabomoi. Hayunoe uzdanue. Mec-

8y306cKkuil memamuyueckuil cooprux mpyoos. CII6.,
2006.
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