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BBEOEHUE

dyHOaAMEHTbI ABNATCA MMaBHbIMU HECYLLIMMW 3rieMeHTaMn ntoboro
3[aHVS UINN COOPYXXEHUA, TaK KaKk OHM BOCMPUHMMAIOT HarpysKy OT BblLLe-
nexawmx KOHCTPYKUMMA N nepenaroT ee Ha ocHoBaHue. [1pu aTtom B cuny
CBOEro PacrofioXXeHUs OHU NPaKTUYEeCKU HeOOoCTYMHbl ANA OCBUOETENbCT-
BOBaHUA. [M03TOMY HaeXHOCTb paboTbl PyHOAMEHTOB (M OCHOBaHUS) Npu
aKcnnyataumm gormkHa 6biTb obecneveHa Kak Ha CTagmm NPOEKTUPOBaHNS,
TaK 1 Ha CTaguu CTPOUTENbLCTBA.

Kak npaBuno, ocHoBaHUA, pyHOAAMEHTbl U HAA3eMHblE KOHCTPYKLUUU
NPOEKTUPYIOT pasaensHo. OQHAKo OHWM HepaspbiBHO CBA3aHbl MEeXAy COo-
6on, BAMAIOT ApYyr Ha Apyra U OOSPKHbI pacCcMaTpUBaTbCS Kak eguHas cuc-
Tema. [1oaTomMy Ana NPOEKTUPOBAHUA OCHOBAHWW U (PyHOAMEHTOB HeOoO-
XOOMMO 3HaTb OCODEHHOCTM WX COBMECTHOW paboTbl Mo AEeNCTBUEM
BHELLHWUX CUIOBbIX U HECUITOBbLIX BO3aencTBM. CoBpeMeHHas npuknagHas
Teopus pacyeta OCHOBaHWN U PyHOAMEHTOB MO3BOSIAET NPOEKTUPOBATb
9T KOHCTPYKUUKN JOCTAaTOYHO HAAEXHBIMU U SKOHOMUYHBLIMMW.

Llenb HacToswero nocobunsa — fatb B CXXatom BUAE OCHOBbI TEOPETU-
YEeCKMX MONOXEHNN pacdeTa N KOHCTPYMPOBaHNA OCHOBaHUU 1 (pyHOAMEH-
TOB, U3IOXEHHbIE B COOTBETCTBYHIOLLUMX rfaBax CTPOUTENbHbLIX HOPM U npa-
Bun. MNpun aTtom gna 6onee 4yeTkoro NOHMMaHUS Teopun B nocobun npuse-
OEeHbl NPUMepPbI pacveTa OCHOBaHUA N PyHOAMEHTOB.

[Mocobue npegHasHayYeHO OS1 CTYOEHTOB KBanudukaumm «cneuma-
nncT», oby4varowmxca no HanpassieHuto nogrotoBkn 271101 (08.05.01)
«CTpOUTENbCTBO YHUKamNbHbIX 30aHUN WU COOPYXEHWU», creumansaumm
«CTpouTenbLCTBO aBTOMarucTpanemn, asapogpoMoB M cneumanbHbIX COOpY-
XeHun». OHO Takke MOXET ObITb MCNONb30BaHO CTyaeHTamu, oby4varolum-
MUCS B MaructpaTtype rno OTMeYeHHOW Bbllle crieumannsaunm, a Takke uH-
XeHepaMun-npoeKkTUpoBLLMKaMn, paboTarowmmMmmn B JaHHOW obnactn CTpou-
TenbCTBa.



1. ObWWME CBEOEHNA OB OCHOBAHUAX N ®YHOAMEHTAX
1.1. OCHOBHbI€ MOHATUA U onpeaeneHns

OcHogsaHUeM Ha3blBalOT 4YacTb MaccuBa rpyHTa, BOCMPUHUMAIOLLErO
HarpysKy OT 34aHNsA U coopyxeHnsa”. OHO OblBaeT ckanbHOe U HeckarnbHoe.

CKarbHble OCHOBaHUsI NpeacTaBnsAloT COOON MacCUBHbIE TOPHbIE
NopoAbl C XECTKUMU CBA3AMU Mexay YacTtvuamu rpyHta. OHM UMeroT 3Ha-
YUTENbHYI0 NPOYHOCTL MpK cxatum (R, =5 Mrla).

HeckarbHble (epyHmMo8bIe) OCHO8aHUSI — 3TO TOMLWA HECBA3HbLIX NN
CBA3HbIX FOPHbIX NOPOA, Y KOTOPbIX NPOYHOCTb CBA3EN MeXAY OTAENbHbIMU
YacTuMuamMu BO MHOMO pa3 MeHbLUEe NMPOYHOCTM CaMUX MUHepasibHbIX Yac-
T1LY. K HAM OTHOCAT OCHOBaHMSI U3 KPYNMHOOBIOMOYHbIX, NEeCYaHbIX, Mbie-
BaTO-TMUHUCTbIX U OPYrMX BUAOB FPYHTOB.

Mo ycnoBusM HannacToBaHWS W MOLLUHOCTUM TPYHTOB OCHOBaHWS
MOXHO pasgenuTb Ha ogHopoaHble (puc. 1.1, a), cknmaemas Tonwa KoTo-
pbIX BKMOYaEeT TONbKO OA4MH BUA, rpyHTa, U crnoucTtble (puc. 1.1, 6, B) ¢ pas-
FMINYHBIMM MO COCTaBy U CBOWCTBaM rpyHTamu. Crionctoe OCHOBaHue, B
CBOK oyepeb, MOXeT MMmeTb cornacHoe (puc. 1.1, 6) nnn HecornacHoe
(puc. 1.1, B) 3aneraHve rpyHTOB. 3aneraHve CUYMTarOT COrfacHbIM, ecnu
YKITOH OTAENbHbIX CNOEB rPyHTa HE NpeBbIaeT 2%, 1 HeCOornacHbIM, eCnn
nnacTbl 3aneratT HEBbIAEPXKAHHO, T.€. UMEIT B6ONbLUMIN YKITOH, BbIKINHU-
BaHWeE 1 npoyee.

a)
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Puc. 1.1. Cxembl ecmecmeeHHbIX OCHO8aHUU

Hanbonee HagexHbIMU SIBASOTCS OoAgHopoAHble OCHOBAHUA N CIlOU-
CTbl€ C CcorjiacHo 3arnerawmmMmm Mmarno CXnMmaemMbiMU TPYHTaMW.

* [lanee BMECTO TepMMHA «3AaHNS 1 COOPYXKEHUS» UCTIONb3YETCH TEPMUH «COOPYIKEHUS».



5

K HebnaronpusTHbIM OTHOCAT OCHOBaHWS, UMelolme crnabble npo-
CIOMKU, M3-3a KOTOPbIX MOMYT BO3HUKHYTb 3HAYUTENbHbIE PABHOMEpPHbLIE U
HepaBHOMEPHbIE OCaaKW.

®yHOaMeHMOM Ha3blBalOT MOA3EMHYI0 YacTb COOPYXXEHUS, KoTopasi
CNY>XUT OIS nepenayun Harpysku Ha ocHoBaHue. Ha puc. 1.2 nokasaHbl oc-
HOBHbIE 3NeMeHTbl PyHAaMeHTa U ero OCHOBaHUS.

f—'l/—- /2

h

Puc. 1.2. Cxema ¢pyHOameHma U e20 OCHogaHusi: 1 — pyHOameHm,
2 — 0bpe3s gpyHOameHma; 3 — nodowea ¢hyHOameHma; 4 — Hecywuli crou,
5 — noOcmunarowue cnou; hy — ebicoma ¢pyHOameHmMa;
di — enybuHa 3anoxeHusi pyHOameHma

PacctosiHne oT cniiaHMpoBaHHOW OTMETKM 3eMNn A0 MOAOLLBLI (PYH-
AaMeHTa HasblBaeTcs a/1ybuHou 3aroxeHusi pyHOameHma (dy).

Cnon, Ha KOTopbIM onupaeTcs (PyHOAMEHT, Ha3blBalOT HECYLUMM, a
CNnou, pacnorioXXeHHble HWxXe, — noactunarowmmn. NpoYyHOCTb OCHOBaHUSA
B LieNoM ornpeaenseTcsa COBMECTHOW MPOYHOCTbIO Hecylwlero u noacTtu-
NaroLLnX CNoes rpyHTa.

dyHOamMeHTbl NoApasfensoT Ha TPU OCHOBHbIE KaTeropuu: BO3BO-
ONMble B OTKPbITbIX KOTMOBaHax, rnyboKoro 3anoXeHust M cBavHble
(puc. 1.3, a, 0, B).

@yHOaMeHMbI, 803800UMbIE 8 OMKPbLIMbIX KomsoeaHax (Mesiko2o
3anoxeHusi) (puc. 1.3, a), nocrne BO3BeAEHMNSA B KOTSIOBAHE 3acbInarTcs
PYHTOM M MpaKTUYeCKu nepearoT AaBfieHne Ha OCHOBaHME TOSIbKO MO
nogotuse. [1py 3TOM B rpyHTE BO3HMKAKOT CKXUMAKOLLME HanpskeHna R;.

@yHOameHmMbI 2r1iy6oko20 3asoxeHus (puc. 1.3, 6) nsrotaBnmneBatoT U
MOrpy><atoT B rPYHT C MNOBEPXHOCTU 3eMNU MpU MOMOLLN crneunarbHbIX Me-
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XaHM3MOB 1 ycTponcTB. OHK 3aLLeMSIEeHbl B FPYHTE, NepefatoT Harpy3Ky Ha
OCHOBaHMe No NnogoLBe W YaCcTUYHO 3a cyeT cun TpeHua Ry no 6okoBown
NOBEPXHOCTU PyHAAMEHTa.
CealiHbil ¢pyHOameHm (puc. 1.3, B) BKIKOYaeT rpynny cBan, COBMe-
CTHas paboTa KoTopbIx obecrnevmBaeTcs C NOMOLLBIO NANT UK BGanok, Ha-
3bIBaEMbIX POCTBEPKOM.

6) B)

i T— 5:57’%&%
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Puc. 1.3. Cxembl pyHOameHmos: 1 — komriogaH; 2 — 2pyHm obpamHoU 3achIrnKu;
3 — gpyHOameHmM; 4 — pocmeepk
B pesynbTaTe BO3OENCTBUA HarpyskM B OCHOBaHWW (pyHOAMEHTa
dopmupyeTcs gedopMmpyemMbii 06bEM IPpyHTa, KOTOPbIA Ha3bIBAKOT CXKU-
MaeMown Tonwien, unm paboyen 3oHon ocHoBaHus (puc. 1.4).

l F NL — OTMeTKa NOBEpPXHOCTH
.+ NpwupoaHoro penbeda
— ) _ DL — oTmeTKa nnaHupoBKu
ds _— FL — OoTMeTKa 3anoXeHus

+ nogowsbl pyHOAaMeHTa

Hc — rnybuHa
CXMMaemMmou WL — oTMeTKa ypOBHS
TONnwM _ . TPYHTOBbIX BOA
: .| B.S — OTMeTKa H1xXHewn
W 1 FpaHNLLbl CKMMaEMOi
M S Tonum
1

Puc. 1.4. Cxema cxumaemou monuu (1) ocHogaHust
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OTOT 06bEM HEMOCTOAHEH M 3aBUCUT OT YCIOBUW HarpyxeHus (Be-
NNYMHBI, HaNpaBneHnd, ryouHbl NPUNOXEHNA U N3MEHEHUS BO BPEMEHU
OENCTBYIOLLMX Harpysok), pa3smepoB 1 opMbl MroLwaan, Yepes KoTopyro
nepenarTcsa Harpysku, CBOMCTB M HaNMacToBaHUs rPYHTOB, UX HaMNpPsKeH-
HOr0 COCTOSIHMA U aedopmMmpyemMocTu. Ero napameTtpbl yCTaHaBnmMBarOT
NPUMEHUTENBHO K KaXXOOMY KOHKPETHOMY Crlyyato: AN COOPYXEHUS B Le-
NOM, OTAENbHOro (pyHAaMeHTa Unu rpynnbl yHOAMEHTOB, ECIX OHU OKa-
3blBalOT B3aMMHOE BNUSIHWE OpYr Ha gpyra.

[Mpn npoekTnpoBaHun no gedopmaumsam (ocagkam) 3a OCHOBaHWE
NPUHUMALIOT Ty YacTb FPyHTa, B KOTOPOW Pa3BMBAOTCS HaMNPSIKEHUS ¢ U
aedopmaunn g, Bnusowme Ha ero paboty. Ecnn B npegenax cxvmmaemon
TONWM 3aneraeT ckana, TO MOLHOCTb CKUMaeMOM TOSLLM OrpaHNYnMBaeTCs
NOBEPXHOCTLIO CKarbl.

3HayuTemNbHbIE MO BENUYNHE HAarpy3ku MOryT NpUBECTU K noTepe yc-
TOMYMBOCTU OCHOBaHWSA, KOTOpasi, Kak rnpasunio, CONpPOBOXAAETCA BblOaB-
NMBaHWEM rpyHTa u3-nof nogowsbl yHOameHTa. B atom crniyyae npu
pacyeTe Nno yCTOMYMBOCTM 32 OCHOBaHWE MPUHMMalOT OO6bEM rpyHTa, KOTO-
Pbl BblOABMIMBAETCH WU3-MOL4 COOPYXEHUS, NepemMeLlasicb OTHOCUTESbHO
HenoaBWXHOro Mmaccuea (puc. 1.5).

Puc. 1.5. Cxema ocHogaHusi rpu pasgumuu obsiacmeu cdsuaa: 1 — coopyxeHue,
2 — nepemeuwjarouiasiCs Yacms Maccuea epyHma; 3 — Herlo08uXxHasi Yacme Maccuea;
CMPESIKU 8 KPYXKKax yKa3bl8arom HarpaeneHust
HOpMaribHbIX ¢ U KacameribHbIX T HarpsikeHul

1.2. CBOUCTBa FPYHTOB OCHOBaHUS
[pyHMbI — 3TO FOpPHbIE NOPOAbI, U3 KOTOPbLIX COCTOAT BEPXHWUE CIOU

3eMHOI noBepxHOCTU. OHU NpakTU4eckn He paboTaloT Ha pacTsKeHue U
COMPOTUBISAOTCS TONBKO CXKMMALLMM U COBUTAOLLUM YCUTTUSIM.
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B cTtpoutensHOM npakTuke, B OCHOBHOM, NPUXOAUTCA CTanknBaTbCS
C OCafoMHbIMKM nopofamMu, KoTopble obpasoBanucb B pesynbtate paspy-
LWeHns (BbIBETPUBAHNA) paHee CyLLeCTBOBaBLUMX FOPHbIX Nopod. JTO ru-
Hbl, CYITIMHKK, NECKN, rpaBuii, rarneyHuK.

@u3uKo-MexaHU4YecKue cgolicmea 2pyHmos. [pyHTbl NpeacTaBnsaoT
cobon TpexdasHyo CUCTEMY, COCTOSILLYKO U3 MUHEpPArbHbIX YacTul, BoAbI
1 BO3ayxa.

OCHOBHbIMW XapakTepUCTUKaMN (PU3NYECKOrO0 COCTOSHUSA TPYHTOB
ABNAOTCA: MNSIOTHOCTb PYHTa HEHapPYLUEHHOW CTPYKTYpbl p, MIIOTHOCTb
TBepAbIX YacTuL, ps U NPUPOSHAsa BNAXXHOCTb W, KOTOPblE OonpeaensoT Ha
OCHOBaHMM OMbITHbLIX AAHHbLIX NO hopmynam:

m m, m
=—; P =—>;, W=—" 11
SRVARSERY] m, 1)

roe m — macca obpasua, BKrvaroLwas Maccy Teepabix Yactuy, (ms) U Bo-
abl (my); V — obbem obpasua, Bknovarowmn obvem tBepabix Yactuy, (Vs),
BoAbl (V) 1 Bo3gyxa (V).

B npupoaHbIX YCrnoBuAX rPyHTbl NpeactasnstoT cobon CMech pas-
FINYHBIX MO KPYMHOCTWU 4YacTul, KOSIMYECTBEHHOE COoAep)KaHWe KOTOpbIX
MOXET KonebaTtbcsa B bonblumx npegenax. Moatomy ncnonb3oBaHne Tosb-
KO OCHOBHbIX XapaKTepUCTUK He MO3BOMSeT Mony4vuTb UcyepnbiBaroLLee
npeacrasneHne o NPUPOLHOM COCTOSIHUMM FPyHTa, YTO o0ycnaBnmnBaeT He-
00XOANMOCTb UCMOSb30BaHUSA AOMOSTHUTESNbHBIX (PU3NYECKMX MNOoKasaTe-
nen. K yncny nocnegHuUx OTHOCATCS: FpaHyrIoOMETPUYECKMMA COCTaB, NSoT-
HOCTb FPyHTa@ B CyXOM COCTOSIHUW, KOS(P(PULUMEHT MOPUCTOCTU, CTereHb
BNa)XHOCTW, YMCNO MMACTUYHOCTM M NoKasaTenb TeKy4yecTu, KOTopble Co-
rnacHo ctaHgapty [14] knaccuduumpyoTcs cnegyowmm obpasom.

Tabnuua 1.1
Knaccugbukauyusi meepObix Yacmuy
Yactuubl Paamepbl Yactuy, Mm Yactuubl Pa3amepbl YacTtuy, Mm
["aneyHukoBbIE > 20 lNbineBaTtble 0,05 -0,005
'paBenucTble 20-2 MuHUCTBIE < 0,005
lNecyaHble 2-0,05
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[paHyromempuyeckuli cocmae XxapakTepusyeT coaepXaHue mno
Macce rpynn yactuy (ppakumimn) rpyHTa pasnnuyHom KpyrnHOCTU No OTHOLLE-
HMIO K 0bLLen macce abConTHO Cyxoro rpyHTa (Tabn. 1.1).

Ecnn rpyHTbl COCTOAT N3 CMECU MIMHUCTBIX, MblIeBaTbIX N NecYaHbIX
YacTuu, TO UX PasnMyatoT Mo COAEPXKaHUIO MMMHUCTBIX YacTuy, (Tabn. 1.2).

Tabnuua 1.2

Knaccugbukauyusi 2pyHmMo8 ro cooepxxaHur a/luHUCMbIX Yacmuy,

CopaepxaHue rmnMHUCTbIX YacTuL Yuncno nnacTuyHOCTH
pyHT
no macce, % Jp
MuHa > 30 >0,17
CyrnunHok 30-10 0,17 -0,07
Cynecb 10-3 0,07 -0,01
Mecok <3 0

KpynHOOGNOMOYHbIE M NEecYaHble FPYHTbI MO rPaHyIOMETPUYECKOMY
COCTaBy nogpasgenstoT criegyrowmm obpasom (tabn. 1.3).

Tabnuuya 1.3
Knaccugbukayusi 2pyHmMos ro KpyrnHocmu yacmuy
CopepxaHue YacTtuy
PyHTBI Pa3amepbl YacTtuy, Mm no macce, %

KpynHoobsioMo4HbIe:

BanyHHble > 200 > 50
ranevyHKoBble >10 > 50
rpaBUNHbIE >2 > 50
lNec4aHnble:

rpaBenucTble >2 > 25
KpyrnHble >0,5 > 50
cpeaHen KpynHocTu > 0,25 > 50

Merkue >0,1 > 75
nbinesaTble >0,1 <75

[lnomHocmb e2pyHma 8 cyxom cocmosiHuu (py) — 3TO OTHOLUEHWE
Maccbl TBepablX 4YacTtuy K obwemy obbemy obpasua HeHapyLleHHOW

CTPYKTYpBbI:

Py = . 1.2
‘ 1+w ( )

KoagppuyueHm rnopucmocmu (€) — oTHowleHne obbema rnop K obb-
eMy TBepapbIX 4YacTuL;
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e=Ps—Pd (1.3)
Pq
NCNONb3yeTCcs ANs OLEHKN NNOTHOCTU CNOXeHUs neckos (Tabn.1.4).
Tabnvua 1.4
3Ha4eHus1 KoaghghuyueHmMoes rnopucmocmu rneckKos

3Ha4deHue e ans Neckos
MNecku cpenHen
MAOTHBLIX PbIXIbIX
MIAOTHOCTU

lpagenvcrbie, KpyrHoie, e <0,55 0,55<e<0,7 e>0,7
cpegHen KpynHocTn
Menkue e<0,6 0,6<e<0,75 e>0,75
MbineBaTble e<0,6 0,6<e<0,8 e>0,8

CmeneHb e8riaHocmu — OTHOLLEHMEe eCTEeCTBEHHOW BIIaXXHOCTU K
BIMa>XHOCTN, COOTBeTCTBy}OLLI,eﬁ NOJIHOMY 3aroJIHEHUNIO NOP BO,D,OI‘;I:
s, ="Ps (1.4)
ep,,
e pw — NNOTHOCTb BOAbI.
Mo cTteneHun BRNakHOCTU prI'IHOO6J'|OMO‘-|Hb|e N necHaHble TPYHTHI

noapasgenaoT cnegyowmm obpasom (tabn. 1.5).

Tabnuuya 1.5
Knaccudgbukauusi 2pyHmMoe8 rno cmerieHu enaxxHocmu
KpynHoO6110MOYHbIE U NECYAHbIE TPYHTHI CTeneHb BMa)KHOCTU
ManosnaxHble 0<S, <05
BnaxHble 0,5<S, <08
HacblLweHHble BOaon 0,8<S, <1

YOenbHbIl 8ec epyHmMa u e2o meepobIx Yacmuy, 8 CyXOM COCMOSIHUU
onpenenstoT COOTBETCTBEHHO MO hopMynam:
Y=pP3; Vs = P59, (1.5)
roe g — yckopeHme cBo60oaHOro nageHusl.
YMeHblLEeHME yaenbHOro Beca rpyHTa B pesynbTaTe B3BeLUMBAOLLE-
ro Oencrevs Boabl ANS IPYHTA, 3arerarollero HKe YPOBHSA TPYHTOBbIX
BOA, HAXOAAT U3 BblpaXXeHus!

Ys —Vw
= —’ 1-6
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rae yw — yaernbHbl BEC BOApbI.
Hucrio nnacmuy4yHocmu xapaktepusyeT CTeneHb MracTUYHOCTU -
HUCTbIX FPYHTOB:

Jo=w —w,, (1.7)
roe Wy — BMaXHOCTb rPyHTa Ha rpaHuue Tekyyectu (NpegenbHoe 3HavyeHue
BNaXXHOCTW, NMPU KOTOPOM TMVMHUCTLIW FPYHT NpuobpeTaeT CBOMCTBA BA3KOM
KWOKOCTU); W, — BMaKHOCTb FPyHTa Ha rpaHuue packatbiBaHus (Bnax-
HOCTb, MPU KOTOPOW FMWHUCTBIA TPYHT HayYMHaeT npuobpeTaTb CBOMWCTBA
TBEPAOro Tena).

[Mo yncny nnacTMYHOCTU TPYHTLI NOApPa3nenstoT B COOTBETCTBUMN C
JaHHbIMK Tabn. 1.2.

[lokazamerib meKy4yecmu NO3BOMSET YCTAaHOBUTb COCTOSIHUE TTIUHU-
CTOrO rpyHTa Mo KOHCUCTEHLNN

_W-w,

J, (1.8)

W, —W,
[To aTOMy nNokKasaTeno MUHUCTbIE TPYHTbI NOAPa3adensoT B COOT-
BETCTBUM C AaHHbIMMK Tabn. 1.6.

Tabnuua 1.6
Knaccuukauyusi aruHUCMBbIX 2pyHMO8 10 riokasamersio mekydyecmu
[MWUHUCTBIV TPYHT lMokasaTernb TekyyecTn J.
Cynecwu:
TBEpPOblE J,. <0
nnacTuyHble 0<J <1
TeKky4une J . >1
CyYrnuyHKA U IUHBL:
TBEpPAblE J <0
nonyTteepable 0<J, <025
TyronnacTuyHble 0,25<J, <05
MArKonnacTuyHble 0,5<J, 0,75
TEeKy4YennacTu4Hble 0,75<J <1
TeKyyme J >1

K OCHOBHbIM MExaHUYeCKUM XapaKTepUCTMKaM OTHOCATCS: COMpo-
TUBIIEHME TPYHTOB CABUIY, CKMMAEMOCTb 1 BOAOMNPOHMNLIAEMOCTb.
CornpomuerneHue 2pyHmMoes cosuzy onpegensieTcsa no dopmyne
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T=0-1gp+C, (1.9)
roe ¢ — HopmasibHoe HanpsKeHue; @ — Yron BHyTPEeHHEro TpeHUs rpyHTa;
tge — KO9PPUUMEHT BHYTPEHHErO TPEHUSH; C — yOernbHOoe CUensieHne B
IMUHUCTBIX FPYHTaxX UNn napameTp NMHENHOCTU B MEeCHYaHbIX rPyHTax.

Mo coOnpOTMBIEHUIO TPYHTOB CABUIY OMpeaensT npeaernbHble U
pacyeTHble CONPOTUBIIEHNS FPYHTOB OCHOBAHMWSI.

Cxumaemocmb (YNOTHAEMOCTb) FPYHTOB XapakKTepusyeTca KO-
9PPULUNEHTOM OTHOCUTESNBHOW CXXUMAEMOCTU M, NN moayrnem agedop-
Mauun E.

BodorpoHuyaemMocmpe rpyHTOB OLlEHMBAETCS C MOMOLLLI0 KO3dhdu-
uneHTta counbTpauum (Ki), NCNonb3yemMoro Npu pacyeTax 3aTyxaHusi 0CaKku
dpyHOaMEHTOB BO BPEMEHW.

Bonee nogpobHO MexaHuyeckne xapakTepUCTUKU FPYHTOB M CMOCO-
Obl Nx onpeaeneHnst 3noxeHsl B [8—10].

1.3. HopmaTuBHbIe 1 pacyeTHble XapaKTepPUCTUKU
rPyHTOB OCHOBaHUS

XapakTepuCTUKM TPYHTOB NPUPOOHOrO CrOXeHUs OOSKHbl onpeae-
NATBCH, Kak NpaBuIio, HAa OCHOBE NX HEMNOCPEACTBEHHbIX UCMbITAHUA B MO-
neBbIX UM nNabopaTopHbIX YCMOBUAX C Y4ETOM BO3MOXHOMO M3MEHEHUs
BNa)XHOCTU TPYHTOB, MOCKOSIbKY, Harnpumep, MoBbILWEHNEe BAXHOCTU K-
HUCTbIX FPYHTOB WM NbINEBaTbIX NECKOB MOXET MPUBECTU K CHIDKEHUIO UX
MPOYHOCTHBIX N AeOpMaTUBHbLIX NOKa3aTenen.

dunsnko-mexaHn4eckme CBONCTBA MPYHTOB Aaxe B npeaenax ogHoro
nnacrta He MoCTOAHHbI U3-3a ero ecTeCTBeHHOMW HeOAHOPOOHOCTU U n3Me-
HEeHNa reornornyeckux ycrnosuun. Noatomy Ons nosyvyeHus LOCTOBEpPHbIX
3Ha4YeHUN XapaKTepPUCTUK FPYHTOB MO OrPaHUYEHHOMY YUCIY UCMbITaHWUI B
pasfMyHbIX TOYKax nracta UCNonb3yT METOAMKY cTaTucTudeckon obpa-
BOTKM ONbITHLIX AaHHbIX [15]. Ha ocHoBaHMM NocnegHux yctaHaBnuBaroT
HOpMaTMBHOE 3Ha4YeHWe onpeaeniaeMon XxapakTepucTuUKM rpyHTa

k
X, =%Z X, (1.10)
i=1

roe kK —uncno nenbitaHnin; X; — 4acTHbIn (I-1) pesynbTaT UCTbITaHUS.
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[Nepexon OT HOPMATMBHbLIX XapaKTEPUCTUK K pacdeTHbIM (X) ocyLue-
CTBMAIOT C Y4ETOM KO3 PULMEHTa HAAEKHOCTU MO FPYHTY yg, TO €CTb
X = Xy : (1.11)
¥

Hpm BbIHMUCITIEHUN pPaCHETHbIX 3Ha4YeHNN NPOYHOCTHbLIX XapaKTepun-

CTUK (YOeribHOro cuensieHus C, yrria BHYTPEHHEro TPEHUS ¢ OUCMEPCHbIX
rPYHTOB U npefernia npoYHOCTM Ha OLOHOOCHOE CXaTue CKarlbHbIX MPYHTOB
Rc, a TarkKke NnoTHOCTU rpyHTa p) KOIPAPULIMEHT Y, YyCTaHaBNMBaIOT B 3a-
BUCUMOCTN OT U3MEHYMBOCTM ITUX XapaKTEPUCTUK, YUCra UCMbITaHUN U
3Ha4YeHna [oBepUTESIbHON BEPOATHOCTU o. [lpn 3TOM 3HavyeHue o npu
pacdeTax no nepeBou rpynne npenenbHbIX COCTOAHUW NPUHUMAaETCHA pas-
HbiM 0,95, a no BTopon — 0,85.

[na npeaBapuTenibHbIX pacYeToB OCHOBaHUM, a Takke OS5 OKOHYa-
TernbHbIX PacYeTOB OCHOBaHUN coopyXeHun Il u 11l knaccoB HOpMaTBHbIE
3Ha4YeHNA MNPOYHOCTHbIX U OedOPMaLMOHHBIX XapaKTepPUCTUK TPYHTOB
(tabn. 1.7, 1.8, 1.9) [8] aonyckaeTcsa onpeaensatb Ha OCHOBaHUN UX On3n-
YeCKMX XapakTepucTuk. [pn 3ToM A58 OTMEYEHHbIX CrlyYyaeB BblYMCNEHVE
pacyeTHbIX BENMYUH NMPOBOAUTCSH C UCMOSb30BaHMEM Creaylowmx 3Haye-
HUW KO3 ULMEeHTa HAZEXHOCTU MO rPYHTY:

v/ B pacyeTax OCHOBaHWI No gedopMaumnsam yq = 1;
v/ B pacyeTax OCHOBaHWU MO HECYyLLIEN CNOCOBHOCTY:

ANsA yaenbHoro cuennexHus yqe = 1,5;

ANA yrna BHyTPEHHEro TpeHns necyaHbIX rPYHTOB g = 1,1;

TO Xe, NbINeBaTO-TMUHUCTLIX Vg = 1,15.

Tabnuuya 1.7
HopmamusHbie 3HauyeHusi yderbHo20 cuenseHust Gy, klla (keclem?),
yana eHympeHHea20 mpeHus ¢,, epad., u Modyris deghopmayuu E,
MrTa (kaclcM?), necyaHbIx 2pyHMO8 YemeepmMUYHBIX OMIOXEHUL

MecuaHbl O603HaueHus XapakTepuUCTUKN rPYHTOB Npu KoadpdumumeHTe
?C fﬁbl € | xapakrepuctuk NOPVCTOCTM €, PABHOM
Py FpYHTOB 0,45 0,55 0,65 0,75
Cn 2 (0,02) 1(0,01) _ _
S N i B
y E 50 (500) | 40(400) | 30 (300) _
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MpogomkeHne Tabn. 1.7

Mecuanbie Ob6o3HaveHus XapakTepuCTUKN FPYHTOB Npu KoadhdpumumeHTe
[DYHTbI XapakTepUCTUK NOPUCTOCTU €, PaBHOM
rPyHTOB 0,45 0,55 0,65 0,75
y Cn 3(0,03) 2 (0,02) 1(0,01) —
Coemer [ o 1 a0 | m % |
E 50 (500) 40 (400) 30 (300) —
Cn 6 (0,06) 4 (0,04) 2 (0,02) —
Menkue o 38 36 32 28
E 48 (480) 38 (380) 28 (280) 18 (180)
Cn 8 (0,08) 6 (0,06) 4 (0,04) 2 (0,02)
Nbinesatble o 36 34 30 26
E 39 (390) 28 (280) 18 (180) 11 (110)
Tabnuya 1.8

HopmamuseHbie 3HauyeHus1 yOerbHo20 cuernieHust Cn, klla (keclem?),

yeria 6HYyMmMpPeHHeesO0 MPEeHUA ¢y, apad, riblrieeamo-eriuHucmabix

Hesleccos8blX epyHMoe8 4Yemeepmu4dHbIX omIioxeHuu

XapaKkTepuCTUK/ IPYHTOB MpU KO3PMLIMEHTE NOPUCTOCTY €, PaBHOM

HavmeHoBaHue rpyHToB | O603Hauye-
1 npeaerbl HopMaTuB- | HUSI Xapak-
HbIX 3HAYEHUI UX MOKa- | TEPUCTUK
3aTens Teky4ecTi FPYHTOB 0,45 0,55 0,65 0,75 0,85 0,95 1,05
Cn 21(0,21) [ 17 (0,17) [ 15 (0,15) | 13 (0,13) - - -
0<I, <0,25
§ ¢n 30 29 27 24 - - -
cC
%) Cn 19 (0,19) | 15 (0,15) [ 13 (0,13) [ 11 (0,12) | 9 (0,09) - -
0,25<1, <0,75
On 28 26 24 21 18 - -
Cn 47 (0,47) | 37 (0,37) | 31 (0,31) | 25 (0,25) | 22 (0,22) | 19 (0,19) -
0<I <0,25
On 26 25 24 23 22 20 -
S
I Cn 39(0,39) | 34 (0,34) | 28 (0,28) | 23 (0,23) | 18 (0,18) | 15 (0,15) -
= 10,25<1, <05
5 @n 24 23 22 21 19 17 -
Cn - - 25(0,25) | 20 (0,20) | 16 (0,16) | 14 (0,14) | 12 (0,12)
0,5<I1 <£0,75
on - - 19 18 16 14 12
Cn - 81 (0,81) | 68 (0,68) | 54 (0,54) | 47 (0,47) | 41 (0,41) | 36 (0,36)
0<I <0,25
@n - 21 20 19 18 16 14
3 Cn - - 57 (0,57) | 50 (0,50) | 43 (0,43) | 37 (0,37) | 32 (0,32)
< ]025<1, <05
a on - - 18 17 16 14 11
Cn - - 45 (0,45) | 41 (0,41) | 36 (0,36) | 33 (0,33) | 29 (0,29)
0,5<I, <0,75
¢n - - 15 14 12 10 7




Tabnuua 1.9
HopmamueHbie 3HavyeHust Modyrisi deghopmayuu rblresamo-auHUCMbIX HES1ECCO8bIX 2PYHMO8

HanmeHoBaHWe rpyHTOB U Mogynb gedopmaummn E, Mla (KI'/CMZ), npun KoadpnuneHTe NOpUcTOCTN €, paBHOM
MpoucxoxaeHune n npeaensl HOPMaTUBHbIX
BO3pacT rpyHTOB 3Ha4YeHU X nokasarens 0,35 0,45 0,55 0,65 0,75 0,85 0,95 1,05 1,2 1,4 1,6
TEKYYECTU
Cynecu 0<1, 0,75 - 32 (320) | 24 (240) | 16 (160) | 10 (100) | 7 (70) - - - - -
0<1, 0,25 - 34 (340) | 27 (270) | 22 (220) | 17 (170) | 14 (140) | 11 (110) - - - -
AnniosnansHele, |Cyrmunkn | 0,25 <1, <0,5 - 32 (320) | 25 (250) | 19 (190) | 14 (140) | 11 (110) | 8(80) - - - -
AentoBuarnbHble,
= |03epHble, 0,5<I1, 0,75 - - - 17 (170) | 12 (120) | 8 (80) 6 (60) 5 (50) - - -
S [o3epHo-
% annosnarnbHble 0<1, 0,25 - - 28 (280) | 24 (240) | 21 (210) | 18 (180) | 15 (150) | 12 (120) - - -
[y
6 MuHbI 0,25<1, <0,5 - - - 21 (210) | 18 (180) | 15(150) | 12 (120) | 9 (90) - - -
()
)
i 0,5<I, <0,75 - - - - 15 (150) | 12 (120) | 9 (90) 7 (70) - - -
B
Q.
g Cynecu 0<I <075 - 33 (330) | 24 (240) | 17 (170) | 11 (110) | 7 (70) - - - - -
[0)
T
0<l <0,25 - 40 (400) | 33 (330) | 27 (270) | 21 (210 - - - - - -
dnioBMOrNALM- . (400) (330) (270) (210)
anbHble
CyrnuHkm | 0,25<1, <0,5 - 35 (350) | 28 (280) | 22 (220) | 17 (170) | 14 (140) - - - - -
0,5<I, <0,75 - - - 17 (170) | 13 (130) | 10 (100) | 7 (70) - - - -
MopeHHble Cynecn, || o5 75 (750) | 55 (550) | 45 (450) - - - - - - - -
CYIMNHKM
-0,25<1, <0 - — - - - - 27 (270) | 25 (250) | 22 (220) - -
tOpckwe otnokenms |- L o <) <0,25 - - - - - - 24 (240) | 22 (220) | 19 (190) | 15 (150) -
OKChOpPACKOro sipyca
0,25<1, 0,5 - - - - — - - - 16 (160) | 12 (120) | 10 (100)

a1
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2. PABOTA IlPYHTOB OCHOBAHWA ®YHOAMEHTOB

2.1. Nechopmauum B rpyHTax OCHOBaHUU

MeToabl pacyeTa OCHOBaHW OCHOBbLIBAKOTCH B OCHOBHOM Ha pesyrib-
TaTax aKcnepuMeHTarnbHbIX JaHHbIX, KOTOPbIE NOMYYatoT NyTEM Harpy>XeHns
BHELUHEN HarpysKom »XeCTKOro Litamna, YCTaHOBSIEHHOro Ha ropu3oHTarlb-
HYIO NMOBEPXHOCTb OCHOBaHWA. pn yBenuyeHun Harpy3km N rpyHT OCHOBa-
HUs1 ByadeT gedopmmpoBaThCs 1 Nonyyatb ocagky S (puc. 2.1).

a) OA AB EB BI

1 ‘Nl ‘Nz ¢N3 ‘N4

S T T s T 2 5 z 77
A N \ /
,/ " | \ \\ k | 1 \
1 \J
Yoy v U AAIVA 5 3 4

6) o N No Ns N

\
S r

Puc. 2.1. Cxema passumusi dechopmayuli 8 2pyHmMax ocHosaHul (a) u epaguyeckas
3asucumocmb S = f(N) — (6): 1 — xecmkul wmamrt, 2 — 30HbI nacmu4eckol
Oechopmauyuu; 3 — yripyaoe xecmkoe 10po; 4 — M08EPXHOCMb CKOJTbXKEHUS

[Mpn aTOM rpyHT ocHOBaHUsA ByaeT npeTtepneBath cneayowmne dasbl
n0edopMUPOBaAHHOIO COCTOAHUS.

®asze yrnriomHeHuss cootBeTcTByeT yyactok OA, Ha KOTOpOM npu
CpaBHUTENBbHO HEOONbLLOK BHELLUHEW Harpy3ke NpoUCXoanT LOYNSIOTHEHNE
rPyHTa M €ero 4actuupbl nepemMeLLarTca B OCHOBHOM BHM3. 3aBUCMMOCTb

mexay N n S ycrnosHO npuHMMaeTcH JIMHENHOW, T.e. ocagka S npsiMo npo-
nopumoHansHa N.
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®asa yrnnomHeHuUsl U rioKasrbHbIX cdsueos (ydactok Ab) cBszaHa c
AanbHENLWM MoBbIWeHneM Harpy3sku 0o N,, B pesyrnbTaTe yero rnoj Kpas-
MU WTaMna nNosiIBNAKTCA 30HbI rnacmudeckux oegopmauyud. Npn aTom
nnHna Ab 6yaet kpmBon. OQHAKO KpUBM3HA €€ He3HayuTernbHa U en npe-
HebperatoT. B cuny aToro cumtatoT, YTO rPYHT AePopMUMPYETCa FIMHENHO,
T.e. KpuBas Ab 3ameHsieTca npaMon NMHNEN.

®aza pazsumusi 3HadumersibHbIX cO8U208 U YIMN/IOMHEHUs epyHma
(ysactok BB) npoucxoguT npu yBenuyeHnn BHeLWHen Harpy3km o Ni. Pa-
Hee obpas3oBaBLUMECHA 30HbI NIACTUYECKUX AedopmMaumin pasBmBaloTCs B
CTOPOHbI W BOBSEKAIOT B NnacTtuyeckyo gedopmaumio Bce 6onblume obb-
eMbl FpyHTa nog kpasmu wramna. [pu aToMm KpmBu3Ha nuHum BB yBenu-
4YnBaeTcs.

®a3a ebinopa (y4actok Bl obycnoeneHa ganbHENLWUM yBENNYEHN-
eM Harpyskm 0O Ng 4TO NpMBOAUT K (POPMMPOBAHUIO NOL NOLOLLBOW
LUTaMna yrpyao020 Xecmkoeo sidpa. OTo s4po, nepeMeLLascb BMECTE CO
LUTAaMMNOM, PaCKNMHUBAET IPYHT 1 CNOCOOCTBYET eLle BorbLiemMy pas3BuUTUIO
obracrten capura, YTO BbI3blBAET PE3Kyl0 OCaAKy LUTamna ¢ O4HOBPEMEH-
HbIM BbIMOPOM rPyHTa BBEPX U B CTOPOHbI. ['padmk 3aBncumoctn S = f(N)
NpnbnmxaeTcsa K BepTUKaribHOW JIMHUMN.

1

] P

1

Puc. 2.2. Cxema paszsumusi 0echopmauyuti epyHma 0nsi gpyHOameHma a51yb0Kko20
3anoxeHus: 1 — 30HbI nnacmuyYeckux 0eghopmauyud; 2 — yrpyaoe s0po
B dyHoameHTax rnyboKoro 3anoxeHus ynnoTHEHWE rpyHTa u obpa-
30BaHWe ynpyroro sapa NPouUCXoasiT B YCIOBUAX OrpaHUYeHHOro 60KoBoro
paclmpenus (puc. 2.2). Npyn 3ToM BbINOPY MUHEPArnbHbIX YacTul U3-noja
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byHOamMeHTa NpenaTcTByeT AaBneHne OT rPyHTa, 3aneratpoLLero Bbillie ero
NOAOLLBbLI, YTO HE MO3BONSET HabnaaTh ABHYH MOTEPH YCTOMYMBOCTU
FPYHTOB OcHOBaHus. OgHako HapacTaHue ocadku OyaoeT CBMOETeNbCTBO-
BaTb O BAABNMBaHUWM pyHOAMEHTa BMECTe C YNpyrum sOpoM B HUXKene-
XaLlye crion, To eCTb 0 NoTepe YCTOMYMBOCTU OCHOBAHMSI.

2.2. KOHTaKTHbIe aaBneHus

B3anmHoe BnvsiHne ocHoBaHuMM M OyHOAMEHTOB B pacyeTax 3ame-
HAIOT KOHTAKTHbIMW JaBneHnsiMn No nogowse oyHAaMeHTa U Ha NoBepx-
HOCTM OCHoBaHuA (puc. 2.3). OuepTaHMe anpbl 3TUX OABMEHUNA 3aBUCUT
OT >KECTKOCTU KOHCTPYKLMMK, YCIOBUMA Harpy>XeHusi U Hanps»KeHHOro co-
CTOSIHUS TPYHTOB. YeM XecTye KOHCTPYKUMS, TeM Borblle OHa BNUSIET Ha
oyepTaHmne 3NpPbl KOHTAKTHBLIX AABNEHUN.

a) 1 N
|
| I P—
- : S
g ////////////////////,/
1
! b
1

N
SN --N--

6)

Puc. 2.3. 3ntopbl KOHMaKmMHbIX 0aeneHul: 3KcrnepuMeHmarbHO-meopemudeckue (a)
u pacdyemsnbie (6): 1 — no meopuu yrnpy2ocmu; 2 — o orblMHbIM OaHHbIM MPU MasioM
OaernieHuu; 3 — Mo xe, rpu 3Ha4umesrbHoM 0aernieHuu; 4 — npu dasneHusix, 6ru3Kux
K npederibHbIM; 5 — npu yeHmparsnbHOU HagpysKke; 6 — npu 8HeUEeHMpPEeHHOU Hazgpy3Ke
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TeopeTnyeckn ycTaHOBMEHO, YTO B npeeniax HebonbluMx aasre-
HWW, KOorga rpyHT YCrOBHO CYMTaETCs JNIMHENHO AedopMUpyeMbIM TerioMm,
MUHMMarbHOE 3Ha4YeHne anpbl AaBNeHUn HabngaeTcs B LEHTPE, a no
Kpasim — 6eckoHeuvHO 6onblioe (kpmeas 1). OgHako 3TO pellueHne He oTBe-
YaeT peanbHOM HecyLlen crnocoBbHOCTM MPYHTOB, KOTOPbIE, KaK M3BECTHO,
He cnocobHbl BocnpmHMaTb 6eCcKkoHeYHO 6onblume aaBneHus.

SKCrnepMeHTanbHO YCTaHOBIEHO, YTO aMtopa KOHTAKTHbIX JaBreHUN
UMEET CIOXXHOE ovepTaHune, KOTOPOE Mo MeEpE YBENUYEHUSI BHELUHEN Ha-
rPY3KM NOCTOSIHHO M3MeHsieTcst (KpuBble 2 — 4). NocnegHee obycnosneHo
TEM, YTO NOL KpasiMu LUTaMna MPOUCXOAUT pasBUTME 30H MIAaCTUYECKUX
Aedopmaumin, 4TO, B CBOK OuYepedb, NPUBOAUT K nepepacrnpeneneHnto
HanpsKeHW nos nNoaoLwBon oyHOaMeHTa.

B uensax ynpolweHns pac4eToB OCHOBAHWUA HanNpsiKeHnst No4, NogoLL-
BOW (pyHOAMEHTa YCMOBHO OCPEAHAT U MPUHUMAaKOT paBHOMEPHO pac-
npegeneHHbiMn. [py LeHTpanbHOM Harpyske antopa Hanps»KeHUn uMeet
NPAMOYronbHbIV BUA (NMUHUA 5), @ NPy BHELIEHTPEHHOW Harpy3ke Hanpske-
HWA pacnpenensaTcs No 3akoHy Tpaneumn (NMnHUs 6).

2.3. HanpsixkeHus1 B rpyHTax OCHOBaHUM

[na oueHKkM Hecywlen cnocobHocTM 1 aedopmaunin rpyHTOBOro Oc-
HOBaHUS HeOBXOAMMO 3HATb HaMNpPsXKEHHOE COCTOAHME B MaccuBe rpyHTa
OT AEVCTBUSA NPUPOOHOrO AaBneHNs, a Takke BHELUHNX Harpy3oK, KoTopble
MOTYT MPUKNagbIBaTbCA K OCHOBAHMUIO MO-Pa3HOMY U UMETb PasfinyHbIn Xa-
pakTep (cCocpeaoToyeHHada cuna unu pacnpegeneHHas Harpyska).

Hanbonee BaxHbIMM ON1s1 pacyeToB (pyHOAMEHTOB U MX OCHOBaHWN
ABNANTCA 8epmMuUKasibHbIe HarpsiXKeHUs.

2.3.1. HanpsixeHust om npupoOHO20 OaeJsieHuUs1 2pPYHMoe

MpupogHbIM (BbITOBLIM) OaBfIEHMEM HA3bIBAKOT HanNpPshkKeHUss OT
AaBnNeHnst Macchbl BblLLENeXallnX rPyHTOB B €CTECTBEHHbLIX YCIOBUSIX.

B obwem Buae BepTukanbHoe HanpsbkeHne B Nobon Touke OCHOBa-
HUS onpegensieTcs no dgopmyne

Oy = Z% ) hi’ (21)
i=1
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rae N — Y1Ccno CroeB rPYHTa; vi U hy — yaenbHbIN BEC 1 TOMNLWMHA i-ro Cros
rPYHTa COOTBETCTBEHHO.
PaccmoTpum criefytolime YyacTHble cryyan.
a) NpupogHoe gaBneHne B 0QHOPOAHOM rpyHTe Ha rnybuHe h:

0
B

z=h Y

_ﬁi%

Zy

G,y =7-h. 2.2)
6) MpupoaHoe JaBneHne B HEOOAHOPOAHOM IPyHTE:
0
R
hl V1
ngl
h
2 YZ cngz
h,
h 12
s Ve 6293
y3-hs ,
Zy
O, =T1° hl;
g, = Ozg, T Y2y} (2.3)
O,g, = Ogzg, T Y3 s

B) I'IpMpo,u,Hoe daBJlieHne, eciini UMeeTCd YpPOBEHb NPYHTOBbLIX BOA:

0

O s s

)

o ven(hahe)
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Oxgh, = 71° h,;
Oygn, = Y1 i (2.4)
Ogw = Vsb (hl - hvv)
r) MNpupoaHoe AaBrneHune, ecnn MMeeTCcs BOAOHENPOHULAEMbIA CrON
(Hanpumep, rMuHa):

0

T

WL hw
T el \Cam

Ysb

)

ng,hN =Y hw’

Oy, =71y +ve - (= h,);
Oy, = Ogq, T Yw '(hl_ h\N)’

Ough, = Oy, T 72 h,.

(2.5)

lNpumep 2.1. TpebyeTcst NOCTPOUTL AMOPY BEPTUKANbHbLIX HaNpshke-
HWA OT OENCTBUSA COBCTBEHHOrO Beca rpyHTa B OCHOBaHUMW, NpeacTaBneH-
HOM Ha puc. 2.4, a.

PeweHue. Vicnonb3ya dgopmynbl (2.1-2.5), onpegensiem BefIMYUHbI
COOTBETCTBYIOLLNX HANPSKEHUM.

HanpskeHusi Ha Kposne nepBoro cnos (cyrnuHok) npu hy = 0:

Gy = 0.

HanpspkeHns Ha nogoLuBe Crios CYrfnnMHKa U KpoBJie Crod rnecka npu

h, =2,0 m:
6,91 =19,5-2=39,0 kH/m> = 0,039 Mfa.
HanpspkeHus B rpyHTe (Necke) Ha ypoBHE rPYHTOBLIX BOA:
Opqw =39,0+19- (3,0 — 2,0) =58,0 kH/mM* = 0,058 MMa.

Mo cdopmyne (2.6) onpeaensiem yaenbHbIl BEC Necka U cynecu ¢
y4eTOM B3BELLUMBAIOLLErO AeNCTBMS BOAbI:
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26,9-10 3
T2=77,70,6
25,9-10 3
=———=9,6 kH/m".
T3 =71 10,65
a) 6)
O, [MIMa]
s o T
o CyrnuHok ho=
W v1=19,5 kH/Mm® w=3,0M
<
WL ===y fmmemmes 0,03
= Mecok T 1,0m
& ¥2=19,0 kH/m® — % oo 0,058
&) | v, =26,9 kHIM%€2=0,6 1,5m
------------------- 0,074
= Cynecb
< 3
@ v3=19,9 kH/m
) - 3. a— IO
< ¥s,=25,9 kHIM™, €3=0,65 oS 3 0,10 0,148
s
0 MuHa
@ v4=20,8 kH/m®
<
4o 0,221

Puc. 2.4. [ pyHmbI ocHogaHus (@) u artopa eepmuKaribHbIX HanpsikeHuu
om cobcmeeHHo20 seca epyHma (6)

HanpsikeHust No nogoLLBe Criost necka 1 KpoBIe Crosi Cynecu C y4e-
TOM B3BELLMBAIOLLEro AeNCTBUSA BOAbI:
Gy, =58+10,6(2,5+2-3)=73,9 kH/M® = 0,074 MMa.

HanpsipkeHust no nogoLuse cros cynecun n KposrJie Crioq rMnHbl C y4ye-

TOM B3BeLUMBaKOLWEro Ll,eVICTBMFI BOAObl:
G5 =73,9+9,6-3=1027 kH/mM* = 0,103 MMa.

HaBneHue ctonba Boabl HA KPOBIO BOAOYNOPHOIO CrOS MUHBI:
w =7Yw (N +h,+h;—h,)=10(2+2,5+3-3) =45 kH/m* =0,045 MMa.

HanpspkeHusa no Kposne Cnos rmuHbl C y4ETOM JaBrieHns ctornba Boapl:
G,y3 =0,103+0,045=0,148 Mlla.

Hanmeeva no nogoLuBe CrioA rMnHbl.
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6,54 =148+ 20,8-3,5 = 220,8 kH/m” = 0,221 MMa.

Mo nony4eHHbIM 3HAYEHUAM G,g; CTPOUM 3MKOPY BEPTUKANbHbLIX Ha-
npsbkeHun (puc. 2.4, 6).

2.3.2. HanpsiokeHusi om delicmeusi BHeWHUX Ha2py30K

PaccMoTpyM HEKOTOpbIE CriyYam NPUINOXEHUS! HAarpy30K K OCHOBaHWIO.

MycTb gaHa Toyka M, KoTopasi XxapakTepusyeTcsl BepTUKarbHON KO-
OPAMHATOM Z N pacCTOSAHMEM OT OCU Z paBHbIM I (puc. 2.5, a).

BepTukanbHble HaNPSKEHWS Gz, B 3TON TOUKE MOXHO ONpeaenuTh Nno

dopmyrne
G, = ki

zp Zz ’

(2.6)
roe k =f (Lj — 6e3pasmMepHbIN KOIMPULNEHT, 3aBUCSALLMA OT OTHOLLEHUS
z

r (Tabn. 2.1).
z

a) 0)
\F la lﬁ la
e y ?}fffoW //I,/ o
Z : ! '
M L < ;
S | oM e i
Z yhy e g
: no

Puc. 2.5. Cxemsbl k oripedesnieHUr0 HanpsixxeHUl 8 epyHme
om cocpedomoyeHHoU curibl (a), HECKOMbKUX cocpedomoyeHHbIx cus (6)
U pagHOMepPHO pacripedesieHHOU Hagpy3Ku (8)
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Tabnuuya 2.1
3HayeHus koaghgbuyueHma k

r/z k r/z k r/z k

0,0 0,4775 0,8 0,1386 1,6 0,0200
0,1 0,4657 0,9 0,1083 1,7 0,0160
0,2 0,4329 1,0 0,0844 1,8 0,0129
0,3 0,3849 1,1 0,0658 1,9 0,0105
0,4 0,3294 1,2 0,0513 2,0 0,0085
0,5 0,2733 1,3 0,0402 2,5 0,0034
0,6 0,2214 1,4 0,0317 3,0 0,0015
0,7 0,1762 1,5 0,0251 4,0 0,0004

[Mpy OEeNCTBUM HECKOMBbKUX COCPEeAOTOYEHHbLIX CUM HarnpshKeHnsa B
Touke M onpenensatoT C MOMOLLBID CYMMUPOBAHUSA HaMNpshXXeHWn, rnony4yae-
MbIX OT Kaxxgown cunbl (puc. 2.5, 6):

Fo,F F o F
cszp:klz—;+k22—§+---+knz—g:§kiz—. (2.7)

HanpsxeHus nog ueHTpoOM NPSIMOYrofibHOW NSIOLLaaKK, 3arpy>KeHHOM
paBHOMEPHO pacnpeaernieHHon Harpyskon (puc. 2.4, B), onpenensitoT Kak
G, =0 P, (2.8)

roe o — KoOadpPUUMEHT paccemBaHnA HanpsiKeHUW, KOTOPbIA onpeaenstoT
I

no Tabn. 2.2 B 3aBUCUMOCTN OT ( = 2—bz nmn= b

z
B yrnoBbIx 30Hax NpUHUMAIOT = o Toraa

0, =0,25-a-p. (2.9

[na onpegeneHnsa HanpsbkeHus B NtoBON ToUKe BHYTPU U BHE 3arpy-
XXEHHOW NnoLaaun ncnonb3yT mMemo0 yaroebix moyek (puc. 2.6) [8, 9.

[MepBbl Ccriydan: TOYKa HaxoOUTCS MNOL 3arpyXeHHoW nnowaabto
(pvic. 2.6, a).

[Mnowaab pa3busaoT Ha 4 NPSAMOYrofibHUKA, ANA KaX4oro U3 KoTo-
pbix TouKa M aBnaeTca yrnoBowu.

HanpsxeHne HaxoOsaT kak CyMMy AaBneHu nog yrnoBbiMyU TOYKaMu
yeTblpex nowanen sarpy>KeHuns:
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cyzp = Cyzpl + GszI + cyzplll + CyszV =

(2.10)

=0,25- (o + o + 0y + 04y ) - P.
Tabnuua 2.2

3HayeHus koaghhuyueHma «

KoadpbdpuumeHT o ana pyHaameHToB
£ =2z/b MpsIMOYronbHbIX
/ Kpyrnbix C COOTHOLLEHNEM CTOpoH 1 = | /b, paBHbIM n?:Tf ;gt)ﬂx
1,0 1,4 1,8 2,4 3,2 5
0 1,000 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000

04 0,949 0,960 | 0,972 | 0,975 | 0,976 | 0,977 | 0,977 0,977
0,8 0,756 0,800 | 0,848 | 0,866 | 0,876 | 0,879 | 0,881 0,881
1,2 0,547 0,606 | 0,682 | 0,717 | 0,739 | 0,749 | 0,754 0,755
1.6 0,390 0,449 | 0,532 | 0,578 | 0,612 | 0,629 | 0,639 0,642
2,0 0,285 0,336 | 0,414 | 0,463 | 0,505 | 0,530 | 0,545 0,550
2,4 0,214 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0,470 0,477
2,8 0,165 0,201 | 0,260 | 0,304 | 0,349 | 0,383 | 0,410 0,420
3,2 0,130 0,160 | 0,210 | 0,251 | 0,294 | 0,329 | 0,360 0,374
3,6 0,106 0,131 | 0,173 | 0,209 | 0,250 | 0,285 | 0,319 0,337
4,0 0,087 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,385 0,306
4,4 0,073 0,091 | 0,123 | 0,150 | 0,185 | 0,218 | 0,255 0,280
4,8 0,062 0,077 | 0,105 | 0,130 | 0,261 | 0,192 | 0,230 0,258
5,2 0,053 0,067 | 0,091 | 0,213 | 0,141 | 0,170 | 0,208 0,239
5,6 0,046 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 0,223
6,0 0,040 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,173 0,208
6,4 0,036 0,045 | 0,062 | 0,077 | 0,099 | 0,122 | 0,158 0,196
6,8 0,031 0,040 | 0,055 | 0,064 | 0,088 | 0,110 [ 0,145 0,185
7,2 0,028 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 0,133 0,175
7,6 0,024 0,032 | 0,044 | 0,056 | 0,072 | 0,091 | 0,123 0,166
8,0 0,022 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 0,158
8,4 0,021 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 0,150
8,8 0,019 0,024 | 0,033 | 0,042 | 0,055 | 0,071 | 0,098 0,143
9,2 0,017 0,022 | 0,031 | 0,039 | 0,051 | 0,065 | 0,091 0,137
9,6 0,016 0,020 | 0,028 | 0,036 | 0,047 | 0,060 | 0,085 0,132
10,0 0,015 0,019 | 0,026 | 0,033 | 0,043 | 0,056 | 0,079 0,126
10,4 0,014 0,017 | 0,024 | 0,031 | 0,040 | 0,052 | 0,074 0,122
10,8 0,013 0,016 | 0,022 | 0,029 | 0,037 | 0,049 [ 0,069 0,117
11,2 0,012 0,015 | 0,021 | 0,027 | 0,035 | 0,045 | 0,065 0,113
11,6 0,011 0,014 | 0,020 | 0,025 | 0,033 | 0,042 | 0,061 0,109
12,0 0,010 0,013 | 0,018 | 0,023 | 0,031 | 0,040 | 0,058 0,106

lNpumeyaHus. 1. B 1abn. 2.5 obo3Ha4yeHo: b — wnpuHa vnn guametp dyHaa-
MeHTa; | — gnvHa dyHgameHTa. 2. [ina doyHOameHToB, UMeroLWwmux nogowsy B doopme
NPaBUIMbHOrO MHOrOYrofibHWKa C Mrowaabio A, 3Ha4YeHUs o NPUHUMAaKTCA Kak ans

KPYribIX pyHAaMeHTOB paguycoMm I = /A/r . 3. [Ins NpoMeXyTOYHbIX 3HAYEHUN & 1 1
KO3(pPULMEHT o onpeaensaeTcs No MHTePnonsaumu.
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a) p 6) p V/qu
B e ,} I 2
M z M |z
®------------ o—\—
A B E
| — 1 | 1l
T _
Me K M
I \Y I vV
D C G

Puc. 2.6. Cxema 0151 onpederieHusi HarnpsikeHud 8 epyHme om pasHOMeEPHO
pacripedesieHHOU Hagpy3KU rpu pacrofoXeHuUuU moYKku eHympu (a)
u sHe (6) 3aepy)keHHoU nowadu
BTopon crnyyan: Todka HaxoauTcs BHE NnpeaerioB 3arpy>KeHHOW nsio-
waaun (puc. 2.6, 6).
Touyka M cumtaeTcss yrnoBon Ons YeTblpex PUKTUBHLIX MNriolagen
3arpy>keHus:
A - AEMK; A, —KMGD;
A, -BEMT; A, —-TMGC.
[Mpn aTom B npegenax nnowagen | n Il HanpaBneHne NCXOOHOW Ha-
rpy3Kn coBnagaeT C HanpasSfieHUEM (PUKTUBHOW Harpysku, Ons nrowiagen
lIl n IV — He coBnagaeT. CymmMapHble HanpskeHust Ongd Touku M.

G,y =0, +OC

p zpl il — O

G . =
zplll zplV (2.11)
= 0,25-(0(, 0y — Ay _a|v)' P-

lNpumep 2.2. TpebyeTca onpenenuTb HanpskeHne B Touke M oT
Tpex cocpenoTodeHHbIX cus (puc. 2.7).

PeweHue. Haxogym COOTHOLLEHWE I/z NS KaXOow U3 TPeX CUr:

L4 o,k 1 g5f_2_
z 2 z 2 z 2

Mo Tabn. 2.1 AN OTHOLUEHWI I'/Z HaxoauM COOTBETCTBYIOLLME KO-

apPULMNEHTDI:
k, =0,0085; k, =0,2733; k, = 0,0844.
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Mo popmyne (2.7) Haxoaum

Gy = 2—12(0,0085 x15+0,2733-12 +0,0844 - 10) =

~1,063 kH/M? = 0,001 MMa.

Fi=15kH | F,=12 kH lpgzlo kH
y Y

Wﬁ

2,0

N

M Il
[

r2:110 M‘\ r3:2,0 M

r=4,0 m

Puc. 2.7.

lMpumep 2.3. TpebyeTca onpeaenuTb HanNpsXkeHnst B Touke M, Haxo-
Asiwenca 3a npegenamMmm nrowagu 3arpyxeHms (puc. 2.8).

p:5 KH/M2 . V/p(b
: M z=1m
' x=1,5m
/%v
A B E
s .
R oSS I T —
= | y=1,5m
——L E __________ S _
=6 m
/l
Puc. 2.8.

PeweHue. Pa3obbem npsimoyronbHMKk AEGD Ha 4eTblpe npsiMo-
YronbHUKa, Ans KOTOpbIX TOMKa M cunmtaeTca yrnoBomu.

Mepebin (AEMK) nmeeT pa3mepb!: b,=15 m, |,=7,5 m; BTOpOK
(KMGD) - b, =15 ™, |, =7,5 m; Tpetuin (BEMT ) — b, =15 m, |, =15 m;
yeTBepTbIN (TMGC)—b, =15 ™, I, =15 m.
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I
Haxogum cooTHoLUeHue B ONA KaXO0ro npAaMoyrosibH1Ka:

L:EZS;I_ZZEZS;IL:E:];L:EZI.

b, 15 b, 15 b, 15 b, 15
Bblumncnsaem cooTHoLWEHUS % OJ14 YIT10BbIX TOYEK:
2.1 o067 2=t o067 2=t o067, 2oL o06r.
b, 15 b, 15 b, 15 b, 15

Mo Tabn. 2.2 Haxoanm 3Ha4YeHUsA KOIPPULUMEHTOB o
o, =0,905; a, =0,905; a, =0,84; o, =0,84.
CyMmapHoe HanpsikeHue Haxogum ro dopmyne (2.11):
Oy = 0,25(0,905 +0,905-0,84 -0, 84) .5=0,1625 kH/m* = 0,0002 MMa.
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3. PACYET OCHOBAHMA U ®YHOAMEHTOB
No NPEAENIbHbIM COCTOAHUAM

Llenb pacdeta no npenenbHbIM COCTOSHUAM 3aKIo4aeTcsl B onpe-
OeNneHnn Taknx rnapamMeTpoB OCHOBaHWA U (PyHOAMEHTOB, MPU KOTOPbIX
BO3HMKaOLLME B HUX ycunns u gedopmaumm 6uinm 6bl 6nmnskm K ycTaHoB-
NEHHbIM npeaenbHbIM 3Ha4YeHNAM, HO He npeBbiwany ux. [Npyn 9ToM KOH-
CTPYKUMN OCHOBaHUN N OYHOAAMEHTOB OOSTDKHbI ObITb HaAEXHBIMU U 3KO-
HOMMUYHbIMU. [lOBbILWEHNE HaOeXHOCTU PyHOAMEHTOB 3a CYET yBenuye-
HUS pa3mMepoB PyHOAMEHTOB, a criejoBaTesNbHO, 1 pacxoda mMaTepuaros,
NPUBOLMT, KaK NpaBumo, K yBerIMYEHN0 CTOMMOCTU cTpouTenscTea. B To
Xe Bpems, YMeHbLUEeHNe MaTepuarnioeMKOCTU MOXET MNPUBECTU K CHUXKe-
HWIO HALEXHOCTH.

PasnuyatoT gBe rpynnbl NpeaesibHbIX COCTOAHUN.

lNepsas epyrnna — no HecyLwlen cnocobHocTn. PacyeTsl No aTon rpyn-
ne npegenbHbIX COCTOSHUN AO0SMKHbI OCYLLECTBNATLCA C y4eTOM BCEX BO3-
MOXHbIX (0OPM pa3pyLLEHU, KOTOpblE MOTYT MPOU3OUTU B pesynbtaTte no-
TEepU MPOYHOCTU UMM YCTONYMBOCTU NPU OENCTBUM CUITOBLIX (DaKTOPOB NI
B pe3ynbTaTte HebnaronpuATHbIX BO3OENCTBUA BHELLHEN cpeabl.

Bmopas epynna — no gedopmauuam. PacyeTbl no gaHHom rpynne
NPOBOAAT C y4eTOM (PaKTOPOB, 3aTPYAHSAOLLMX HOPMarbHY SKChnyaTa-
LINIO COOPY>KEHUMN.

[NepenaBaemble COOpPY)XEHMEM HarpyskM Ha rPyHTbl OCHOBaHUM 4e-
pe3 (pyHOaMEHTbl B CUMY pasHbIX MNPUYMH MOTYT MPUBECTU K MOSABMEHUIO
HepaBHOMEPHbIX OCalOK OCHOBaHUW. B pesynbTaTe pasBuTus nocnegHmx
npounsonaeT nepepacnpeneneHme yCunum B KOHCTPYKLUNAX COOPYXEHNA U
B HEKOTOPbIX U3 HUX BO3HWKHYT [OOMOJSIHUTESbHbLIE YCUIUSA, KOTOpble, B
CBOIO 04epeab, MOryT NpUBECTU, Hanpumep, K 06pasoBaHUIO TPELLUH C He-
A0MNyCTUMOW LLUMPUHOM packpbITuA. BmecTe ¢ TeM, ocagkm OCHOBaHUSA 4OC-
TUralT npegernibHO JOMNYCTUMbIX 3HAaYEeHWA paHbLle, YeM NMPOUCXOAMUT Mo-
Tepsa HecyLwen cnocobHOCTU FPYHTOB OCHOBaHWs. 1oaTomMy pacyem OCHO-
8aHuUUl 8bIrNoJIHSIIoM, Mpexoe 8cez20, 1o emopou 2pyrne rnpedesibHbIX Co-
CMosIHUU.
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Lns ¢pyHOameHmMos ornpedensrouumu Se1smcs pacyemal 1o nep-
80U epyrre npedesibHbIX COCMOSIHUU, TaK Kak agedopmMaunmn pyHaamMeHToB
B MOMEHT nepen noTepen MMmn HecyLen cnocobHOCTU (pa3spyLleHne), Kak
NpaBuUIo, He NPEBbLILLAOT NPEAENbHO AONYCTUMbIX 3HAYEHU.

3.1. Pac4yeT ocHOBaHuM
Nno nepBoM rpynne npeaesibHbIX COCTOAHUNA

Llenb pacuyeTta ocHoBaHuin No nepBou rpynne (Mo HecyLlien crnocob-
HOCTM) COCTOUT B TOM, 4TODbI Obina obecneyeHa Heobxoammast MPOYHOCTb
N YCTOMYMBOCTb OCHOBAHWK, BKIIOYas HedonyweHne BO3MOXHOIo casura
dyHaameHTa no NogoLBe 1 ero onpokuabiaHus [8, 9].

PacueT no nepsow rpynne NponsBOAsT TOMbKO B CrieaytoLLmMX Cryyasx:

v/ Ha OCHOBaHWe nepenarnTcsa 3HAYUTENbHbIE FTOPU3OHTAarbHbIE HArpys-
KM (NOONOpHbIE CTEeHbl, (PyHAAMEHTbl PACMOPHbLIX KOHCTPYKUMA W
T.M.), B TOM YMCNEe CENCMUYECKUE;

COOpPY>XEHME PaCMONOXEHO Ha OTKOCe unn BONN3n OTKOCA;

v' OCHOBaHWE COXEHO CKasrlbHbIMW FpyHTamn (TO €CTb OTCYTCTBYIOT
AecopmaLmm);

v' Ha oyHOaMeHT OENCTBYHOT BblOeprBatoLLme Harpysku;

<

v/ OCHOBaHWE CIOXEHO crabbiMK rpyHTamu, B 4YaCTHOCTM BOOOHAChI-
LLIEHHbIMKX 3aTOPCOBaHHLIMW U MbIIEBATO-MIIMHUCTBIMU, UMEILLMMUN
MSATKOMNACTUYHYIO U TEKYYENTaCTUYHY0 KOHCUCTEHLMIO.

PacyeT ocHOBaHWM MO HecyLlen CrocOOHOCTM BbIMOMHSAKT, UCXOAS
13 ycrnosus

F < ﬁ, (3.1)
’Yn
roe F — pacyeTHasa Harpyska Ha OCHOBaHWE; Y. U ¥, — COOTBETCTBEHHO KO-
ahbomumeHTbl yCnoBuin paboTbl U HAOEXHOCTU NO HA3HAYEHUIO COOpPYXKe-
HKUK; F, — cMna npeaensHOro CoNPOTUBNEHNSI OCHOBaHUSI.

KoaghgpuyueHm ycriosuti pabomsl y. y4nTbiBaeT GnaronpusiTHble Unm
HebnaronpuaTHble ycrnoBuss paboTbl OCHOBaHW, OYHOAAMEHTOB U BCEro
COOPYXXEHUS B LIENIOM, @ B HEKOTOPbIX Cry4asix U OTAENbHbIX CIOEB FPyHTa
(tabn. 3.1).
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Tabnvua 3.1
KoagppuyueHmei ycriosuli pabomsi [11, 12]

Bupg rpyHTa Ye
[MNeckun, Kpome nbineBaTbIX 1.0
Meckn nbineBatble, NblNeBaTo-IMUHUCTbLIE PYHTHI 09
B CTAbUNn3MpoBaHHOM COCTOSIHUM ’
[bIneBaTo-rMMHUCTBIE TPYHTLI B HECTabUNN3MpPOBaHHOM 0.85
COCTOSIHUM ’
CkanbHble rpyHTbI:
HeBbIBeTperble 1 criaboBbIBETPENbIE 1,0
BbIBETpESblE 0,9
CUITbHOBbIBETPENbIE 0,8

KoaghgbuyueHm HadexxHocmu o HasHa4eHUK COOPYXKEHUS Y, Y4u-

TbIBa€T CTerneHb OOoJfIroBe4HOCTn U KanuntaribHOCTU MNPOEKTUpyemMoro co-

OpYyXeHuA, a Takkke BO3IMOXHOE HECOOTBETCTBUE PACHETHbLIX CXEeM pealib-

HbIM YCIOBUSIM paboTbl OCHOBaHWI, (PYyHOAMEHTOB 1 BCEr0 COOPYXXEHUS B

uenom. lNpuHnmaetca pasHbivM 1,2; 1,15 n 1,1 gna coopyxeHuu |, Il n

[l KnaccoB COOTBETCTBEHHO.

3.2. PacyeT ocHOBaHMM MO BTOPOM rpynne npeaenbHbIX COCTOAHUN

Llenbto pacyema sBNAETCA orpaHudeHne abContoTHbIX UM OTHOCK-

TeIbHbIX I'IGpGMGLLI,GHI/IVI q[)yHJJ,aMeHTOB TaKUMWN 3HAYEHUAMU, NPU KOTOPbIX

rapaHTnpyeTcda HopmMalribHaAa 3KCriyataumna COOPYXEeHUdA U He CHMXaeTCA

ero JonroBeyHocTb [8, 9].

v

Legopmayuu ocHosaHus1 nodpas3oesisitomcs Ha:.

ocagkum — agechopmaumn, nponcxogswime B pesynbTaTte YnrnoTHEHUS
rPyHTa nog BO3OENCTBMEM BHELLHNX HArpy3ok,;

npocagkn — gedopmMaumm, npoucxogsiine B pesynbtate ynroTHe-
HUA W, KaK NpaBunio, KOPEHHONO M3MEHEHUSI CTPYKTYpbl rPyHTa noA
BO34ENCTBMEM KaK BHELLUHMX Harpy3oK U cOBCTBEHHOro Beca rpyHTa,
TaK 1 OOMNONHUTENbHBIX PaKTOpPOB (Hanpumep, 3amavmBaHue npoca-
AOYHOrO rpyHTa);

nogbeMbl U 0cagkm — gecopmarmm, cBA3aHHbIE C N3MEHEHMEM O0b-
emMa HEeKOTOpbIX MPYHTOB MNPU U3MEHEHUM NX BAAXXHOCTU UNW BO3OEN-
CTBUM XMMUYECKMX BeLlecTB (HabyxaHue n ycagka), npu 3amep3aHnm
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BOAbl U OTTamMBaHUM fbAa B rnopax rpyHta (MOpo3Hoe ny4YyeHue n oT-
TanBaHue rpyHTa);

ocefaHna — gecopmMmauum 3eMHOM NOBEPXHOCTU, KOTOPbIE BbI3BaHbI
pa3paboTKoM MOSIE3HbIX MCKOMAEMbIX, U3MEHEHWEM MOpOoreosiorn-
YECKUX YCIOBUKW, NOHUXKEHMEM YPOBHSA NOA3EMHbIX BOA;
ropusoHTarnbHble nepemelleHnss — geopmMaunm, CBA3aHHble C OeW-
CTBMEM T[OPU3OHTAsbHbIX Harpy3ok Ha ocHoBaHuWe (PyHOAMEHTbI
pacrnopHbIX CUCTEM, NOAMNOPHbIE CTEHbI N T.4.);

npoBanbl — AedopMaumm 3eMHOM MNOBEPXHOCTU C HapyLleHUeMm
CMOLUHOCTUN FPYHTOB, KOTOpble 00pa3ytoTcs B pesynbrarte obpyLue-
HUSA TONLWM rPYHTOB Ha4 KapCTOBbLIMWU MOSIOCTSIMU UIIA TOPHBLIMU Bbl-
paboTkamu.

Legopmayuu ocHogaHusi 8 3agucumMocmu om rMpPUYUH 803HUKHO8E-

Husi nodpa3aodernsmcs Ha 08a 8uda:.

v

v

nepBbii — AedopMaumn OT BHELLHEN HArpy3kn Ha ocHOBaHue (ocag-
KW, NPOCafKun, FOPU3OHTarnbHbIE NEPEMELLEHWS);

BTOpOM — AedopMaLumn, He CBA3aHHbIE C BHELLHEW Harpy3Kkom Ha Oc-
HOBaHWe U NPOSABASOWMECH B BUOE BEPTUKAIbHbBIX U FOPU3OHTalb-
HbIX NepemMeLLeHnin NOBEPXHOCTN OCHOBaHUSA (OocefaHusi, NPocaaKu
FPYHTOB OT COBCTBEHHOrO Beca, NoabeMbl U T.1.).

Pacyem ocHoeaHul o degbopmauusim OOIMKEH Mpou3sodumbcs U3

yCI108USs1 COBMECMHOU pabombi COOPYXeHUS1 U OCHOBaHUSI.

CoBmecTHas gedpopmaumsa OCHOBaHNA U 34aHUS MOXET XapakTepu-

30BaTbCA.

v

v
v

<

abCconTHOM 0CaKoM OCHOBAHUS S OTAENbHOrO PYHAAMEHTA;
cpefHeli 0CafKo OCHOBAHWS COOPYXKEHNS S ;

OTHOCUTESNIbHOM HEPaBHOMEPHOCTbID 0CadoK ABYX (OyHOAMEHTOB
ASI/L (3gecb L — onvHa coopyxeHus);

KpeHoM dpyHaameHTa (CoOopyXeHus) i;

OTHOCUTENbHLIM Nporndom unu Boirmbom f/L (f — abcontoTHbIM Npo-
b unu BbIrmnoG);

KPMBU3HOM U3rmnbaemMoro y4acTka COOpYXeHus p;

OTHOCUTESNbHbLIM YITIOM 3aKpy4MBaHUSI COOPYXXEHUS I ;
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v TOpuU3OHTanbHbIM NepemMeLleHeM dyHaameHTa (CoOopyKeHus) U.
PacyeT ocHoBaHui no gedopmaumnsim nponsBoguTcss UCxods U3
ycrnoBus
S<S,, (3.2)
roe S — coBMecTHas gedpopmMaumsa OCHOBaHUS U COOPYXEHUs; S, — npe-
AernbHoe 3HayeHne COBMECTHOW AedopmMaumm OCHOBaHUS U COOPYXEHUS
(tabn. 3.2).

Tabnuya 3.2
[NpedenbHbie dehopmayuu 0CHO8aHUS
MpenenbHble gehopmMauum OCHOBaHUS
CoopyskeHus OTHocUTENbHas CpepHsaa S, (B
pa3HOCTb KpeH ckobkax Makcu-
ocafok Iy ManbHas S, ... )
(AS/L)u ocagka, cm
1. Mpoun3BoacTBEHHbIE U rpaxaaH-
CKMe 0OQHO3TaXKHblE N MHOrO3TaXHbIEe
30aHNS C NOSHbLIM KapKacoM:
Kene3o0eTOHHbIM 0,002 - (8)
cTasnbHbIM 0,004 - (12)
2. 30aHKA N COOPYXKEHWS, B KOHCT-
PYKLMSX KOTOPbIX HE BO3HMKAIOT YCU- 0,006 - (15)
st OT HEpPaBHOMEPHbIX 0CaA0K
3. MHoroaTaxHble 6eckapkacHble
30aHNSs C HECYLLIMMMN CTEHAMM U3:
KPYMNHbIX NaHenemn 0,0016 0,005 10
KPYMHbIX BSI0KOB UIN KMPMINYHOW
Knagku 6e3 apmnpoBaHus 0,0020 0,005 10
TO XXe, C apMUPOBaHMEM, B TOM YnUCre
C YCTPOWCTBOM >Kene306eTOHHbIX
NoOsACOB 0,0024 0,005 15

3.2.1. OnpedeneHue pac4yemHoO20 CONPOMuUeJIeHUs!
2pyHma OCHO8aHuUusl

[ns onpeneneHns coBMecTHon aedopmaumn (S) cuctemMbl «dpyHaa-
MEHT — OCHOBaHME» B Ka4eCTBE MOENN rPYHTOBOrO OCHOBaHUS HOpMaMu
pekoMeHayeTCsl NPUMEHATb CXeMy NUHENHO-AedopMUpPYEMOro nosynpo-
cTpaHcTBa. [1pn 3TOM JOMKHO BLINOSTHATLCA YCnoBue

p<R, (3.3



34

roe p — cpegHee gasrneHve no nogowse oyHaamMeHTa OT OCHOBHOMO coYe-
TaHUA pacyeTHbIX Harpy3ok; R — pacyeTHOe COnpOTMBIIEHNE MPYHTA OCHO-
BaHNA COOTBETCTBYIOLLIEE [aBrEeHMI0, NPU KOTOPOM B rPyHTE Mo NogoLu-
BOW (pyHOAMeHTa He HapyLlaeTcHa NMHenHas 3aBUCUMOCTb Mexay aedop-
MaUMSMN N HANPSKEHNAMM.

PacuyeTHOe conpoTmBneHne rpyHTa OCHOBaHUS Nnof nogoLwwBon oyH-
AameHTa onpegenseTcs no gpopmyne (3.3), B KOTOpon MHAEKC |l 03Ha4vaeT,
4YTO OHa UCMOSb3YeTCA B pacdeTax MO BTOPOW rpynne npenenbHbIX Co-
CTOSIHUIA:

R = ycllZCz [Mykzbyu +M,dyy, + (Mq _1)dby',' * MCC”]’ (34)

rae ye — KoadpduumeHT ycrosuin paboTbl rpyHTOB OCHOBaHUA (Tabsn. 3.3);
Ye2 — TO e, COOPYXEHWs BO B3aUMOLEWCTBUM C FPyHTaMM OCHOBaHUS
(Tabn. 3.3); k — kK0a(ppMUMEHT, NPUHMMAEMbIN paBHbIM: K = 1, ecnun Npoy-
HOCTHbIE XapaKTEPUCTUKK FPyHTa (¢ 1 C) onpeaeneHbl HeNnocpeaCTBEHHbI-
MU UCMbITaHNaMK, U K = 1,1, ecnun oHn NpuHATLI No 1abn. 1.7-1.9; M,, My 1
M. — 6e3pa3amepHble koappmumeHTsl (Tabn. 3.4); vy, — ocpeaHeHHoe pac-
YeTHOe 3HayeHue yOenbHOro Beca PYHTOB, PACMOSIOXEHHbIX HWXe Mo-
AOLBbI (byHOaMeHTa (Mpy HanuumMmM rpyHTOBbLIX BOA, OonpeaensdeTcs C yde-
TOM B3BELUMBAIOLLEro AENCTBUS BOAbI); y, — TO Xe, 3arneralliyx BbllLe

MOAOLLBLI, B Cly4yae OQHOPOAHOrO OCHOBAaHWS NMpUHUMAeTCs vy, =7v,; di —

rnybuHa 3anoxeHns oyHAAaMEHTOB OT YPOBHS MiaHMPOBKM aAna Gecnoa-
BarbHbIX 30aHUN UNn NnpuBeaeHHas rnyouHa (dyeq) 3aN0XeHNsT HAapYXXHbIX U
BHYTPEHHUX (pbyHOaMeHTOB OT nona nogsana (puc. 3.1); d, — rmy6uHa noa-
Bana (paccTosiHue OT YPOBHS NSIaHMPOBKKM 0 nosa nogsana (cm. puc. 3.1);
ONSA COOPY>XEeHUN ¢ nogsanom wmpuHon B < 20 M u rnybuHon 6onee 2 m
npyHumaeTca d, = 2 M; npu wupmnHe noasana B > 20 m npuHumaeTcs dy, =
= 2; npu otcytctBum nogsana d, = 0); k, — KOaddpULUMEHT, NPUHUMAEMbIN
paBHbIM: NP b <10 M k, = 1; npn b > 10 m k, = zo/b + 0,2 (3aecb zo = 8 M);
b — MeHbLlas cTopoHa NoAoLWwBbl (PyHOAMEHTA; C; — pacyeTHOe 3HavyeHue
YyAENbHOro CUEMNeHus rpyHTa, 3anerarwLlero HernocpeacTBeHHO nog no-
AoLwBon oyHOaMeHTa.
BenunuuHsbl |, n deq ONpeaensaoTcsa no gpopmynam:
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' Yll,l'h1+yn,2'h2+-°-+V||,n -h
=

- (3.5)
h+h,+...+h,

dred = hs + hcf y%f’ (36)

Y
B KOTOpbIX h;...h, — TONwwmHbI croes Bbiwe nogowsbl oyHOaMeHTa (CM.
puc. 3.1); B criy4ae ogHOPOAHOrO OCHOBaHUSA v, = v,; hs — TONLWMHA Cros

rpyHTa, 3arneratoLlero Bbille nogoLBbl (PyHOaMeHTa CO CTOPOHbI NoABana;
hes — TONLWMHA KOHCTPYKUUKM Nnora NoAaBana; v« — pacyeTHbIN yaernbHbIA BEC
KOHCTPYKLMKM nosia noasana.

Ecnn B pesynbTaTe pacyeTta okaxeTtcs, YTo deq > di, TO B oopmyne
(3.4) npuHumatoT dy, = 0, a rnybuHy 3anoxeHust pyHgamenTta (d;) NpuHKU-
MatoT Kak ans 6ecnogsarnbHbIX COOPYXEHUNA.

[Mpy HannumMM B Npegenax CKMMaemon TOMLM OCHOBaHUS Ha rnybu-
He z OT noaowsbl dyHOAMEHTa Criosi rpyHTa MeHbLUEN MPOYHOCTU, YeM
NPOYHOCTb FPYHTa BblLLENEXALUNX CNOEB, pasMmepbl yHOaMeHTa OOSMKHbI
Ha3HayaTbCs TakMMmu, 4TobbI B crabom crioe obecnevmsanock ycrnosme

G, + 0,4 <R, (3.7)

zg —
Tabnuua 3.3
KoagpbpuyueHmel ycriosuti pabomsi

KoahprLNEHT Y2 ANA COOPYXKEHUN C

Koadp- YKECTKOW KOHCTPYKTUBHOW CXEMOM Mpu
FPYHTI uLmeHT OTHOLLEHUWN OSIUHBI COOPYXXEHUS UK
Yei ero oTceka K Bbicote L/H, paBHOM
4 v bonee 1,5 n meHee
KpynHoo6nomo4Hble ¢ necya-
HbIM 3anoJIHUTENEM U NECKH, 14 1,2 14
KpOMeE MEKMX U MblneBaTbIX
[Neckn menkue 1,3 1,1 1,3
Neckn nbineBaTtble:
ManoBnaXxHble N BNaXHble 1,25 1,0 1,2
HacbILLEHHbIE BOOOW 1,1 1,0 1,2

MunHUCTBIE, a Takke KPYnHO-
0OTOMOYHbIE C MMUHUCTbLIM
3arnosiHUTeneM c rnokasarte- 1,25 1,0 11
neM TeKy4eCTU rpyHTa nnm
3anonHutens |, < 0,25

To xe, npn 0,25 <1 <0,5 1,2 1,0 11
Toxe, npul. >0,5 1,0 1,0 1,0
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lMpumeyarus. 1. K cCOOpyXEHUsIM C XXECTKON KOHCTPYKTUBHOW CXEMOW OTHOCAT
COOPYXXEHUS!, KOHCTPYKLMMN KOTOPbLIX CreumanbHO NpUCnocobrieHbl K BOCNIPUSTUIO YCU-
N ot aecdopmMaumii OCHOBaHWUA, @ MMEHHO: 30aHUSA NaHenbHble, B0YHbIE U KUPNNY-
Hble, B KOTOPbIX MEXOYaTaKHble MepeKkpbiTUA ONMParoTCs No BCEMY KOHTYPY Ha none-
peYHble 1 NPOAOSIbHbIE CTEHBI UMM TONBKO Ha NOMEpPEeYHbIe HECYLLME CTEHbI NP Marnom
nx ware. 2. Anga 3gaHun ¢ rmbkon KOHCTPYKTUBHOW CXEMOW 3Ha4YeHne KoahbumumeHTa yeo
NPUHUMAIOT paBHbIM eanHuue. 3. Mpy NPOMEXYTOYHbIX 3HaYeHuax L/H koadpdoumumeHT
Yc2 ONPEAENSAOT UHTEpnonsumnen. 4. [nsa pbixibiX NECKOB Yc1 U Y2 MPUHUMAIOT paBHbIMU
eavHuue.

Tabnuya 3.4
KoagppuyuerHmsi M,, My U M.
Yron KoadhpuumeHTs! Yron KoadhduupmeHTsl
BHYTPEHHEro BHYTPEHHETO
TpeHus oy, M, Mq Mc TPEHUA @y, M, Mq Mc
rpag. rpag.
0 0 1,00 3,14 23 0,69 | 365 | 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 | 4,11 6,67
3 0,04 1,18 341 26 0,84 | 4,37 6,90
4 0,06 1,25 3,51 27 091 | 464 | 7,14
5 0,08 1,32 3,61 28 0,98 | 4,93 7,40
6 0,10 1,39 3,71 29 1,06 | 5,25 7,67
7 0,12 1,47 3,82 30 1,15 | 5,59 7,95
8 0,14 1,55 3,93 31 1,24 | 5,95 8,24
9 0,16 1,64 4,05 32 1,34 | 6,34 | 8,55
10 0,18 1,73 4,17 33 1,44 | 6,76 8,88
11 0,21 1,83 4,29 34 155 | 7,22 9,22
12 0,23 1,94 4,42 35 168 | 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,24 | 9,97
14 0,29 2,17 4,69 37 1,95 | 8,81 | 10,37
15 0,32 2,30 4,84 38 2,11 9,44 | 10,80
16 0,36 2,43 4,99 39 2,28 | 10,11 | 11,25
17 0,39 2,57 5,15 40 2,46 | 10,85 | 11,73
18 0,43 2,73 5,31 41 2,66 | 11,64 | 12,24
19 0,47 2,89 5,48 42 2,88 | 12,51 | 12,79
20 0,51 3,06 5,66 43 3,12 | 13,46 | 13,37
21 0,56 3,24 5,84 44 3,38 | 14,50 | 13,98
22 0,61 3,44 6,04 45 3,66 | 15,64 | 14,64
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Puc. 3.1. Cxema K rnosicHeHuro napamempos 8 ¢popmyrie (3.4).
Lenexue Ha criou (hy...hy) Ons criydas nnaHupoeku noockInKol He rnoka3aHo
A€ Gz W Gy — BEPTUKAlbHbIE HANPSDKEHUSA B rPYHTE Ha rnybuHe z oT no-
AOoWBbl pyHOAAMeHTa OT OOMOSHUTENBHOMN Harpy3ku Ha OyHOAMEHT U OT
COOCTBEHHOrO Beca rpyHTa COOTBETCTBEHHO (CcM. pa3sgen 2.3); R, — pac-
YeTHOE COnpoTUBIIEHNE ITPYHTA NOHMKEHHOW NPOYHOCTN Ha FJ'Iy6VIHe Z, Bbl-
yncrieHHoe no copmyre (3.4) ona ycrnoBHOro oyHOaMeHTa LWUMPUHON by,

M, PaBHOWN:
b, = A +a° -a, (3.8)

roe



38
A = N/Gzp, a=(l-b)/2,
roe N — BepTuKarnbHas Harpyska Ha OCHOBaHWe OT doyHaameHTa; | n b —
COOTBETCTBEHHO AJSIMHA U WMpUHa pyHOaMeHTa.

[ns ynpoweHnst pacyeToB Npu NpeaBapuUTeNnbHOM HasHaA4YeHUN pas-
MepoB (byHOAaMeEHTa HOPMaMn PEKOMEHYETCH B Ka4eCTBe pacyYeTHOro Co-
NPOTUBIIEHNA rPyHTa ncnonb3oBatb Ry (Tabn. 3.5-3.8), koTopble OTHOCAT-
CS1 K YCITOBHbIM (pyHAAMEHTaM, UMEOLLNM LLUMPUHY by = 1 M 1 rnyObuHy 3a-
noxeHnus do = 2 M. Takke 3HavyeHuss Ry gonyckaeTcs Mcnosnb3oBaTb A5
OKOHYaTENbHOrO0 HasHayeHus pas3MepoB (PYyHOAMEHTOB COOPYKEHUM
lll knacca. [Npn aTOM pacyeTHOe CONPOTUBNEHNE FPyHTa OCHOBaHUA R on-
penensietca no goopmynam:

npmd<2m
R =R, |14 Kub=bo) ) (d+do). (39)
b, 2d,
npud>2m
R =R, (1+ M} +k,y,(d —d,), (3.10)
0

raoe b n d — cooTBETCTBEHHO LUMPUHA W TNyOUHA 3anoXXeHnsa npoekTnpye-
MOro oyHaameHTa; vy, — CM. nosicHeHus k doopmyne (3.4); k; — koadpduum-
eHT, NPUHMMaEMbIA O OCHOBAHWM, CIIOXKEHHbIX KPYNHOOBSIOMOYHBIMA U
necyaHbIMU rpyHTamu, Kpome nbirieBaTbiX neckos, k; = 0,125, neinesarthbl-
MU neckamu, cynecsmm, cyrnnHkamm n rmmHamm k; = 0,05; k, — koadpdpunum-
eHT, NPUHMMaEMbIA ONs9 OCHOBaHWM, CITIOXXEHHbIX KPYNHOOBSIOMOYHBIMA U
necyaHbIMKn rpyHTamu, k, = 0,25, cynecsammn n cyrnnHkamm k, = 0,2 n rmu-
Hamu k, = 0,15.

Tabnuua 3.5

PacuemHbie coripomuesrieHusi Ry KpyrnHoob10MOYHbIX 2pyHMOo8

3HadeHue Ry,

KpynHoo6noMO4HbIE rpyHTbI kMa (krc/om?)

"aneyHukoBble (LLLeOEHUCTLIE) C 3anonHUTENEM:

necyaHbIm 600 (6)
MNbINeBaTo-IMUHUCTLIM NPU NOKa3aTerne TEKYYeCTy:
I, <0,5 450 (4,5)

0,5<I, <0,75 400 (4)
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[MpogormkeHne Tabn. 3.5

KpynHoO61M10MOYHbIE TPYHTbI

3HadeHune R,

kMa (krc/cm?)

["paBuUiHbIE (OpPEeCBSAHbIE) C 3anofTHUTENEM:

necYaHbIm 500 (5)

MbINEBATO-TNIMHUCTLIM NPU MOKa3aTerne TeKy4YeCTu:

I, <0,5 400 (4)

0,5<I1 <0,75 350 (3,5)
Tabnuua 3.6

Pac4yemHbie conpomusneHusi Ry rbinegamo-auHucmsix

(HernpocadoyHbIxX) 2pyHMos

3HaueHwe Ry, kMa (krc/cm?), npu
[MbineBaTo-rNUHUCTLIE KoadphpmumeHt NokasaTene TeKy4ecT! rpyHTa
TPYHTbI NOPUCTOCTK € L -0 | -1
L — L —
0,5 300 (3) 300 (3)
Cynecu
0,7 250 (2,5) 200 (2)
0,5 300 (3) 250 (2)
CyrnuHkm 0,7 250 (2,5) 180 (1,8)
1,0 200 (2) 100 (2)
0,5 600 (6) 400 (4)
0,6 500 (5) 300 (3)
[MuHbI
0,8 300 (3) 200 (2)
1,1 250 (2,5) 100 (2)
Tabnuua 3.7
PacyemmHsbie coripomuserieHus Ro necyaHbIx SpPyHmMos8
3HaueHwe Ry, kMa (krc/cm?), B 3aBUCMMO-
Meckn CTW OT NSIOTHOCTU CIOXEHWNSI NECKOB
lNnoTHble CpeaHen NnoTHOCTH
KpynHble 600 (6) 500 (5)
CpeaHen KpynHoCcTH 500 (5) 400 (4)
Menkue:
MarioBnaxHbole 400 (4) 300 (3)
BMNakHbl€ N HacCblLWEeHHbIE BOAOW 300 (3) 200 (2)
MeineBatble:
MarioBnaxHbole 300 (3) 250 (2,5)
BNaHble 200 (2) 150 (1,5)
HacblLLEHHbIe BOAOW 150 (1,5) 100 (1)
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Tabnuua 3.8
PacuyemHsbie conpomuegneHusi Ry HacbInHbIX 2pyHMo8

Ro, KMa (krc/cm?)
Meckn kpynHble, cpeagHen | Neckn NbineeaTtble, cyne-

X KPYMHOCTM U Menkue, CM1, CYITIMHKW, FNINHBbI, 30-
apakTepuCcTUKa HacbInm

LUITAKW W T.M. NPY CTENEHMU |  Ibl U T.M. PN CTENEHN

BNaXXHOCTU S, BNaXHOCTN S,
S, <05 S, 20,8 S, <05 S, 20,8

Hackinu, NNaHOMEpHO BO3- | o4 o 5y | 200 (2,0) | 180 (1,8) | 150 (1,5)
BEAEHHbIE C YNIIOTHEHNEM
OTBanbl rpyHTOB M OTXOA0B
NpoOn3BOACTB:
C YNNOTHEHNEM 250 (2,5) 200 (2,0) 180 (1,8) 150 (1,5)
6e3 ynnoTHeHus 180 (1,8) 150 (1,5) 120 (1,2) 100 (1,0)
CBarku rpyHTOB U OTXO40B
NpOn3BOACTB:
C YNNOTHEHNEM 150 (1,5) 120 (1,2) 120 (1,2) 100 (1,0)
6e3 ynnoTHeHus 120 (1,2) 100 (1,0) 100 (1,0) 80 (0,8)

lMpumeyaHus. 1. 3HadyeHns Ry B HacTosWwen Tabnmue OTHOCATCSA K HaCbIMHbIM
PyHTam C cofepkaHnem opraHunyeckvx Belects |y, <0,1. 2. [ins HecnexasLumxcs

OTBasioB U CBarioK 1 OTXO40B NPOU3BOACTB 3HA4YeHUs1 Ro NPUHUMAOTCA € KO3(hULMEH-
Tom 0,8.

lNpumep 3.1. OnpenennTb pacyeTHoOe COMpPOTMBIIEHME FPyHTa OC-
HOBaHUA PyYHOAMEHTOB 3aHUs CO CMeLUaHHbIM (HEMNOSTHbIM) KapKaCoM.
[Mop yacTblo 3gaHna umeeTca nogean. [naHnpoBka NOBEPXHOCTU BbIMOI-
HeHa cpe3kon. [nuHa 3ganusa L = 30,0 m, Bbicota H = 27,0 M. ['pyHT ocC-
HOBaHUA — CYITIMHOK, UMEKLLNN crneayowmne XapakTepuUCTUKK: MokKasa-
Tenb Tekyyectu I = 0,4; kKoapdpuumeHT nopmuctoctn e = 0,45; ectecTBeH-
Hast NMOTHOCTb p = 2000 kr/M°. MNOTHOCTb HACBLIMHOMO rPyHTa (BbILLE MO-

[owwBbl) p' = 1800 kr/m®.

1. JleHTOuYHbIN (byHOAMEHT HapyXHOW CTeHbl 6ecnoaBanbHON YacTu
3gaHus. WupuHa dpyHgameHTa b = 2,8 M, rmybuHa 3anoXeHns NoaoLLBbI
OT cnfiaHMpoBaHHOW oTMeTKn d; = 1,8 M.

PeweHue. o Tabn. 1.8 gna cyrnuHka c I, = 0,4 n e = 0,45 Haxoomm
¢on = 24° n ¢, = 0,039 Mrlla. Janee no tabn. 3.4 gns ¢, Haxogum 6e3pas-

MepHble KoadpduumeHTol M, = 0,72, My = 3,87 n M. = 6,45.
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Mo oTHoweHuto L/H = 30/27 = 1,11 n Tabn. 3.3 HaxoanMm v = 1,2 U
Ye2 = 1,1. Tak KaK @, 1 ¢; NpuHATLI No Tabnvuam 1.8 n 3.4, To k = 1,1. Tak
kak b <10 m, TOo k, = 1.

PacyeTHOe conpoTusneHue rpyHTa rno dgopmyrse (3.4) coctaBut

R :%'1]’1(0,72-10-2,8-0,02+3,87-l8-0,018+
+6,45-0,039) =0,5 Mlla.

2. JleHTOYHbIN PyHOAMEHT HapY>XHOM CTEHbl CeKUMU 30aHuUsa C nog-
Banom. WvpuHa cyHgameHta b = 2,8 m, rmybuHa nogeana d, = 2,2 M,
TonwmHa 6eTtoHHoro nosna nogeana heg = 0,1 M, vy = 2200 kr/M®, TonwwmHa
dyHaameHTa hg = 0,3 M. [pyHTOBLIE YCNOBUS Takue Xe, Kak n B becnoa-
BanbHOM YacTu 30aHUSI.

PeweHue. [prBeaeHHas rnybnHa 3anoxeHust pyHoameHTa oT nona
nogsana (cpopmyna 3.6):

d.s =0,3+0,1(2200/2000) = 0,41 m.
PacueTHOe conpoTusrieHue rpyHTta rno gopmyne (3.4) éyaet paBHo
12-11
= r

R

(0,72-1,0-2,8-0,02 + 3,87 -0,41-0,018 + (3,87 -1)- 2,00,018 +

+ 6,45-0,039) = 0,51 Mlla.

3. ®yHOoameHT noa KonoHHy B 6ecnoaBanbHOM YacTtn 3gaHus. Pas-
Mepbl NoAoLwWwBbl hyHaameHTa 1,5x1,8 M, rmybuHa 3anoxeHuss nogoLBbl —
1,0 m. [laHHbIe no rpyHTam — CM. Bbllwe B . 2, 3.

PacyeTHOe conpoTMBneHne B OCHOBaHUM oyHOaMeHTa COCTaBuT
12-11
11

+ 6,45-0,039) = 0,41MTlla.

R =

(0,72-1,0-1,5-0,02 +3,87-1,0-0,018 +

3.2.2. Pacyem ocadok ocHogaHuUull

PacueT no gedopmaumsam cBOAUTCSA K ONpeaerieHU0 BEepOoSiTHbIX
ocafok oyHaamMeHTOoB. 115 JOCTMXKEHNA 3TOW Lienn OAencTByroLmMe HOpMbl
[8, 9] pekomeHayT Ncnorb3oBaTb METOL NOCMOMHOIO CYMMMUPOBAHWS, CO-
rMacHO KOTOPOMY OCagKy OCHOBaHMsl ONpedensitoT OT BepTUKanbHOro 0o-
rMofIHUMesIbHO20 0aesieHUs Po, PaBHOIO Pa3HOCTU MeXay cpeaHUM adaBre-
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HUEM P N BepTUKaNbHbIMW HanNpsKeHNAMU oT COBCTBEHHOrO Beca rpyHTa
G20 HA YPOBHE LieHTpa noaoLLBbl dpyHAameHTa (puc. 3.2):
Po =P — Oyg0- (3.11)
3Has OOMONHUTENBLHOE AaBneHune, ¢ nomoLwblo hopmynsl (2.8) on-
penensitoT ero pacnpejernieHMe B TOSWe PYHTOBOro OCHOBaHUA (CM.
puc. 3.2, KpuBasa G,g) NoA LeHTpanbHOW TOYKOW MOoAOLWBbI PyHAaMeEHTa.
Cxxumaemyto Tornwy ocHoBaHust H, orpaHnymBatoT riybuMHOM, Ha KOTOPOW
BepTUKAIIbHblE HaMpsHKeHUs OT OeNCTBUSA OOMOSNHUTENBHOrO AaBrieHNa He
npesbiwatoT 20% OT HaNPsSXeHUN G4 (CM. puc. 3.2):

6,5 <0,2-G,,. (3.12)
DL
| Y
N T |, [
|
i
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© o I -
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< N iOzgo
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Puc. 3.2. Cxema K pac4emy ocadku MemoOOM MOCIOUHO20 CyMMUPO8aHUs

Ecnn HangeHHaa no ycnosuto (3.12) HMXKHAS rpaHuua CKMMaemowu
TOMLLUN HAXOAUTCS B Crloe rpyHTa, Mogysb ynpyroctn kotoporo E < 5 Mrlla,
WIN TaKOWM Cron 3arieraeT HenocpenCTBEHHO Nog Hel, TO BeNMYnHy H, on-
penensitoT 13 ycrnoBusi:
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o, <0,1o,,. (3.13)

zp —

B BbipaxeHusx (3.12, 3.13) HanpshKeHnsa c,4 onpeaenstoT no gopmyne
n

G,y =7 + D vih;, (3.14)
i=1

roe y' — yaerbHbIA BeC rpyHTa, pacnorioXeHHOro Bbille NoAaoLwBbl dyHAa-
MEHTa; y; U hj — COOTBETCTBEHHO yAesbHbIM BEC U TOSLWUHA i-r0 Crosi rPyH-
Ta; N — KOSIMYECTBO CIIOEB.

YaenbeHbI BEC rPYHTOB, 3arerarLLmx HUKe YPOBHSA Noa3eMHbIX BOS,
HO BbllLle BOAOYMNopa, AOIMKEH MPUHMMATBLCA C y4eTOM B3BELUMBAIOLLErO
JEeNCTBUS BOAbI.

[Npu onpeneneHun c,4 B BOOOYNOPHOM Crioe criedyeT yuuTbiBaTh AaB-
neHune ctonba Boabl, pacrosioKEHHOrO BhilLE paccMaTpmMBaeMon rmyouHbI.

Kpome aHanutuyeckoro metoga, 3HadeHue H, MOXHO onpeaenutb
reoMeTpuyeckum crnocodbom. [na 3Toro Ha antopy BepTUKarbHbIX Hanps-
XEHUN G, B paBHOM MacluTabe HaknagbiBaloT BCMIOMOraTenbHYyIo 3Mopy
Hanps>KeHWn oT COBCTBEHHOro Beca rpyHTa, 3Ha4YeHUs1 KOTOPOW BbIYMCHS-
0T no copmynam (3.12)—(3.16). Touka nepecedeHnsa aTux anop u byaer
HWKHEW rpaHuLEen CXMMaemMon TOSLLM rPyHTa OCHOBaHUA.

[py nocTpoeHun o, B Npeaenax CxMmaemon TOSLLM OCHOBaHWUS Mo-
CrneaHo pa3buBaoT Ha ANeMeHTapHbIE CroU, BbICOTa KOTOPbIX HE AOK-
Ha npesbliwatb 0,4b, rae b — wupnHa nogowsbl pyHaameHTa. BbinonHe-
Hne ycnoeus h; < 0,4b obecneunBaetr Tpebyemyko TOYHOCTbL pacueTa.
Ocapgka ogHOro anemMeHTapHoro Criosi rpyHTa onpegenseTcs no gopmyne

S - gczp’icphi , (3.15)

a CyMMUPOBaHME 0Caflok BCEX 3NIEMEHTaPHbIX CMOEB AacT MOMHY ocaaKy
dbyHOameHTa B npegenax cxumaemMon Tomnwm

n . h.
S-= BZ%. (3.16)
i=1

B dpopmynax (3.15) n (3.16)  — 6e3pasmepHbIN KOIPPUUNEHT, pas-
HbIA 0,8; Gypjicp = (Ozpi1 + Ozp,)/2 — CPEAHEE HanpsXkeHve B i-M anemeHTap-
HoM cnoe; E; — mogynb gedopmauuu i-ro cnos rpyHTa.



44

C nomowpbo MeToda MOCMONHOMO CYMMMPOBAHUS MOXHO onpene-
NATb 0CaKy Kak LeHTparibHON TOYKM NoAoLWwBbl yHOAMEHTa, Tak 1 Ntobowu
TOYKM B Npedeniax unm BHe KOHTypa doyHgameHTa. [nga 3Toro Mcnonb3ytoT
MEeTOop YrnoBbIX ToYekK (CM. pasgen 2.3). TOT e MeTo NO3BOSISET Y4eCTb
AOMNOSTHUTENBHYD OCadKy MPOEeKTUpyemoro oyHaameHTa OT BO3MOXHOIMO
BNUAHNA (PyHOAMEHTOB PSIAOM PacrofOXKEHHbIX 30aHUN.

lNpumep 3.2. TpebyeTca onpedennTb O0cagky NEHTOYHOro dyHaa-
MeHTa wupuHon b = 1,8. lNnaHnpoBka cpeskon. [MybuHa 3anoxeHusa no-
powsbl d; = 1,72 M. CpegHee aaeBneHne no nogowse oyHOaMeHTa npu-
mMem p = 0,4 MlMa. OcHoBaHWe cnaratoT criegaytowme Criom rpyHTa: nepsbIn
— necok menkun, noinesatoi (hy = 2,44 ™, y; = 19,2 kH/m®, E; = 20 MIla);
BTOpOI — cyrnuHok (h, = 2,16 M, v, = 19,5 kH/M®, E, = 18 MIa); TpeTuit —
cynecb (hs = 2,88 M, y3 = 19,9 kH/M*, E; = 14 MIMa); YeTBepTbIii — rMKUHA
(hs = 3,6 M, y4 = 20,6 kH/M®, E, = 17 MMa).

PeweHue. [pyHMMaemM TONWMHY anemMeHTapHoro crnos h; = 0,72 m,
4yTO oTBeyvaeT ycnosuto h; <0,4b =0,4:1,8 = 0,72 m.

[na nocTpoeHnsa anopbl HAMPSKEHUA OT COBCTBEHHOrO Beca rpyHTa
Bocnosibayemcs cpopmynon (3.14), a BcnomoraTesribHOW 3Npbl — Bblpaxe-

!
HUem o, = 0,20,

ogi
Bbluncnsiem 3HaveHus HaI'IpF|>KeHVII7I B COOTBETCTBYHOLLUMNX TOYKax Mo
HanpasneHuto z (puc. 3.3).
z, =0, Op = 0, G;g =0;
2, =172 M, 6,, =172-19,2=33,0 kH/mM* =0,033 Mra,
o,y =0,2-0,033 = 0,007 Mfa;
z, =244 M, 0, =2,44-19,2 = 46,85 kH/m’ = 0,047 MMa,
o), =0,2-0,047 = 0,01 MMa;
z,=4,6 M, 6,, =46,85+2,16-19,2 =88,32 kH/m’ = 0,09 MM,
o,y =0,2-0,09 = 0,02 MMa;
z,=7,48 M, o, =88,32+2,88-19,9 =145,63 kH/M" = 0,15 Mra,
o,y =0,2-0,15=0,03 MMa;
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z, =1108 M, o, =145,63+3,6-20,6 = 219,8 kH/M> = 0,22 Mrla,
o, =0,2-0,22 =0,044 Ma.

Mo dpopmyne (3.11) HaxoomMm OOMONHUTENBHOE BepTUKanbHOE OaB-
neHune no nogoLse oyHaameHTa
Pp =P—0,,=0,4-0,03=0,37 Ma.

PesynbtaTbl BbIMUCNEHUW 3HAYEHUW OOMNOSTHUTESbHBLIX BepTuKalb-
HbIX HanpsbkeHun no dpopmyrsie (2.19) B anemMeHTapHbIX CrOsX OT BHELUHEN
Harpysku n ocagok aTux crnoes no cgpopmyne (3.15) ceogmm B Tabn. 3.9.

CornacHo Tabn. 3.2, npegenbHaa gonyctMmas ocafka cocTaBnsaet
Sy = 10 cm. MonyyeHHada ocagka S = 6,4 cm < S, = 10 cm, cnegosaTtensbHoO,
OCHOBHOE YCIiOBME pacyeTa Mo BTOPOM rpynne npenernbHbIX COCTOAHUI
yOOBIETBOPAETCS.

aniopa HanpskKeHni o1 COBCTBEHHOro Beca rpyHTa Gy, BCMOMOra-

!

TelbHaA 3ropa Oy

N antopa AONOJTHATESIbHbIX HaI'IpFI)KeHVIﬁ npengcrasre-

Hbl Ha puc. 3.3, U3 KOTOPOro BMAHO, YTO HWXKHEN IPaHULEN CXUMaeMOWN
TONMWKN SABNSAETCH TOYKa nepecedeHus OBYyX nocnegHux anwop. [nybuHa
cXumaemomn Tonwm coctasnsaet He = 9,3 m.

Tabnuua 3.9

Z, _ E O = O Pos O zpicp? Si )

M b “ Mra Mra M

0 0 1 0,37 — —
0,72 0,8 0,881 0,33 0,35 0,017
1,44 1,6 0,642 0,24 0,29 0,009
2,16 2,4 0,477 0,18 0,21 0,007
2,88 3,2 0,374 0,14 0,16 0,005
3,60 40 0,306 0,11 0,13 0,005
4,32 4.8 0,258 0,09 0,10 0,004
5,04 5,6 0,223 0,08 0,09 0,004
5,76 6,4 0,196 0,07 0,08 0,003
6,48 7,2 0,175 0,06 0,07 0,002
7,20 8,0 0,158 0,06 0,06 0,002
7,92 8,8 0,143 0,05 0,06 0,002
8,64 9,6 0,132 0,05 0,05 0,002
9,36 10,4 0,122 0,04 0,05 0,002
> 0,064

lMpumeyaHusi. 1. PacCTosiHMe z OTCUMTbIBAeTCA OT MOAOLWBbl (PyHOAMEHTa.

2. 3Ha4yeHus o, onpeaenaTcs no Tabn. 2.2.
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Puc. 3.3. K npumepy 3.2 (pasmepHocmb o 6 Ml la)

3.2.3. Mpoeepka npo4yHocmu crabozo nodcmunarou,e20
CJ1051 OCHOBaHUsI

Ecnu B npegenax cxkvmaemon TOMWM OCHOBaHMSA Ha rmybuHe z oT
nogowsbl doyHAaMeHTa 3aneraeT cron rpyHta (puc. 3.4), pacyeTHoe Co-
NPOTMBIEHNE KOTOPOro MEHbLLE, YEM Y HECYLLEro Crosi, To paaMmepbl OyH-
AaMeHTa [OKHbl HasHavaTbCa Takum obpasoMm, YTobbl obecneumBanoch
ycrnoBue
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G+ 0,4 SRy, (3.17)

rae c,, U 6,; —CM. puc. 3.2

p

ds

! \
V b \ N
\

7

| D, |\

Puc. 3.4. Cxema ¢hyHOameHma co criabbiv nodcmurnarouwum crioem (1)

PacueTHoe conpoTmBneHue crnaboro rpyHta Ha rnybuHe z onpeae-
ngaetca no popmyne (3.3) 4ns ycroBHoro oyHaameHTa WwupuHon b,

b, = A, +a° -4, (3.18)
rae A, =N, /c,,; a=(1-b)/2; N, — BepTukanbHas Harpyska, nepesasae-
Masi PyHOAMEHTOM Ha OCHOBaHWE; | 1 b — COOTBETCTBEHHO AnNMHA W LUMPK-
Ha NPOeKTUpyeMoro pyHaameHTa.

Mpu aTom ans keagpaTHoro cdyHaameHTa b, = /A, ansa newTou-

Horo — b, =N, /.
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4. OCHOBHbIE 3TAINbI NPOEKTUPOBAHUA
OCHOBAHMU U ®YHOAMEHTOB

[MpoekTupoBaHMe ocHOBaHUM U OYHOAMEHTOB COMPSHKEHO C peLue-
HMEM OBYX OCHOBHbIX 3adady, nepBasi 3 KOTOPbIX CBA3aHa ¢ obecneyeHu-
eM HeobXxoauMOoKr NPOYHOCTU N YCTOMYMBOCTU COOPYXKEHUS, a BTOpasi — C
NpUHATUEM Hanbonee 3KOHOMWYHOIO KOHCTPYKTUBHOIO PELLUEHUS C TOYKM
3peHus pacxoga martepumano, obbema M TPYJOEMKOCTU CTPOUTESbHbBIX
paboTr.

[Mpouecc NpoeKkTMpoBaHUS OCHOBaHUM W (PYHOAMEHTOB MO CYTU
npeacTasnseT BbINOSIHEHME B ONpeferieHHON MocrnenoBaTeNlbHOCTU KOH-
KpeTHbIX BMAOB paboT. KpaTkoe cofepxaHne OCHOBHbIX M3 HUX NpeacTaBs-
NIEHO HWXKeE.

1. UH)xeHepHO-2eos102UYeCcCKUe U3bICKaHUsl. [ANA BbISICHEHUS Teo-
FIOrMYECKUX YCIOBUA CTPOUTENBHOM MNOLWaaKkn cobmpatoT U aHanmManpyoT
NMHpopMaLmo, NCNONbL3YS ANA 3TOr0 UMeKoLLMeCcHa nutepaTypHble NCTOYHU-
KW, OTYETLI N apXMBHbIE MaTepuansl Creumann3vpoBaHHbIX OpraHu3auun un
npoyne uccregoBaHUs, paHee NPOBOAMBLUMECS B npedenax TeppuTopum
CTPOUTESNBLCTBA; U3Y4aloT peribed CTPOUTENBHOW NIIoWanku U Npon3BoasT
ee Tonorpauyeckyto CbeMKy C HaHECEHMEM CUTYyaLMK CyLLEeCTBYIOLLEN 3a-
CTpouvku. [Ing BbISABIEHUS pearibHOro reoriorm4eckoro CTPOeHNs OCyLLIECTB-
NS0T pa3BefoyHble paboTbl, KOTOpbIE peanuayrTcs B BUOE reoormyeckmx
npodounen. MNMpn aToM ycTaHaBMMBalOT YPOBEHb MPYHTOBbLIX BOA M MPOrHO-
3MPYIOT BO3MOXHOCTb €ro M3MEeHEeHNsa B NpoLiecce aKCrnsyataumm coopyxe-
HUS; UCCneayT arpecCMBHOCTbL BOAblI MO OTHOLUEHMIO K MaTepuany qyH-
AameHTa; oTbmpatoT obpasLbl rpyHTa NPUPOAHOIO CIIOXEHUSA U B NONEBbLIX
nnn nabopaTopHbIX YCNOBUAX OnNpesensaT Ux U3NKO-MexaHUYecKkme
cBoncTBa. Ha ocHoBaHMM NpoBeAeHHbIX paboT gaetca oblias OueHKa WH-
YXEHEPHO-reororMyecknx ycnoBmm niowankn CTponTensCTaa.

[MpnBeOeHHbIN HWXKe NpuMep TakoW OLEHKU ABMSETCHA NULlb OOHOM
N3 ee COCTaBnSOLLMX.

lMpumep 4.1. TpebyeTcsa OUEHUTb FEONOrnM4YecKne ycrioBusi CTpou-
TenbHoM nnowagkn (puc. 4.1), aHHbIE O FPyHTaX KOTOPOW NpuBEOEHLI B
Tabn. 4.1, 4.2.
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CkB. Nel CkB. No2
150,30 150,55
150,10 150,30
» Nel 146,95
146,73S - ’ 144,65 (WL)
* No
145,65} — b——m—————————— 14535 ¢y
e No
143,05 3 143,15
139,25 * N4 139,65
L 30,0 m L

1 1

Puc. 4.1. Cxema 2e0rio2u4ecKo20 paspesa cmpoumesibHou rrnouwadku:
Nel...4 — Homep obpasua

PeweHue. TlocnonHo onpegensieM BuA rpyHTa, €ro COCTOSHWE W
CBOWUCTBA.

lNepesiti criot epyHma (ckBaxkuHa Nel, obpasen Nel).

Mo gopmyne (1.7) ¢ ucnonb3oBaHMEM AaHHbIX Tabn. 4.2 onpegens-
eM 4uncro nnactnyHocTtu: |, = 0. CnegosatenbHO, MPYHT NecHaHbIn.

CopepxaHue B rpyHTe YacTtuy pasmepom 0,1 mm coctasnsiet 65%
(tabn. 4.1), yto MeHble 75%, TO eCcTb cornacHo Tabn. 4.3 necok noine-
BaTbIN.

Mo cdbopmyne (1.3) onpeaensieMm K03 UUNEHT NOPUCTOCTH

e= %(u 0,155)-1= 0,6,

47O no Tabn. 1.4 cooTBEeTCTBYET NECKY CPEOHEN MIOTHOCTMU.

Tabnvua 4.1
Pe3ynbmamb/ pacceea uccnedye/v/oeo cepyHma
Ne Ne ny6uHa CopepxaHue (%) YacTuL, paamepoM, MM
oTtbopa
ckBa- | obpas- oBpasiia
XKVHBI ua pM 'l 10-2 | 2-0,5(0,5-0,25(0,25-0,1 0,1-0,05 (0,05-0,01| 0,010,005 | <0,005
1 1 2,0 25 | 195 | 250 18,0 22,0 10,5 15 1,0
2 4,0 - 35 12,5 34,0 26,0 9,0 13,0 2,0
5 3 6,0 - 4,0 12,0 68,5 12,0 15 15 0,5
4 8,0 - 01 04 04 9,0 2,5 6,0 81,6
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Tabnuua 4.2
@Du3uKo-MexaHU4ecKue ceolicmea uccriedyemMoz20 epyHma
my6uHa HHOTHogTb’ BnaxHocTb, %
KH/m
Ne cksa- Ne | ot6opa E—— ks, m,, | E

XuHbl  |0bpasualobpasua, PA ecTecTBeHHasi m/c MMa™ |MMa

yactuu W we | w,

M P
Ps

1 1 2,0 25,3 18,5 155| O 0 |6,510°|0,0502|13,0
2 4,0 27,9 19,3 16,2|18,5(14,0 [2,4-10™(0,0495| 18,0
5 3 6,0 26,9 19,9 210| O 0 |7,0107°|0,0296|35,0
4 8,0 28,1 20,1 26,0(34,0|22,0|2,0.10°|0,0198]| 36,0

Mo dopmyne (1.4) onpenensieM cTeneHb BNaXXHOCTY
. 0,155-25,1

" 0,61-10,0

= 0,64,

41O Mo Tabn. 1.5 cooTBeTCTBYET NECKY BAXHOMY.

Taknm obpasom, NepBbIN COW rPyHTa COCTOUT M3 Necka MblneBaTto-

ro, cpegHemn nnoTHOCTN, BNaXXHOrO.
Pe3ynbTaThl UCCneaoBaHnin CBOMCTB CroeB 2...4 cBefeHbl B Tabsn. 4.3.
Obuwas oueHka cmpoumerbHoU rnowadku. CornacHo abCcontoTHbIM
otMmeTkam (150,3 — 150,55; puc. 4.1) penbed nnowankm poBHbIN. [PyHTbI
MMEIOT COrfnacHoe CrioucToe 3arneraHue. [pyHTbl KaXgoro Crost MoryT cry-

XUTb eCTeCTBEHHbIM OCHOBaHNEM.

Tabnuua 4.3
Pe3ynbmamb/ uccriedosaHus o6pa3uoe epyHma
No No Fn)é6v|Ha KonunyectBo
ckBa- | 00- oroopa I Hactuu e I S, Bug rpyHTa
obpasua P
XWHbI | pasua M ’ pa3mep (Mm)
65,0 MNecok nbinesaTblit, cpea-
1 2.0 0 0,1 060] — 1064 Hel NNOTHOCTU, BIaXHbIN
1
5 4.0 0,045 B 068|045 | 0,66 Cynecb B NNacTM4HOM
COCTOSIHUM
965 lNecok menkun,
3 6,0 0 W 0,64| — | 0,88 |cpeaHeit NnoOTHOCTH,
2 ’ HacblLLIEHHbIA BOAOM
4 80 | 012 - 0,76 | 0,33 | 0,96 |CYrMHOK §
TYronnacTUYHbIN

lNpumeyaHue. 3HaveHus | onpenenexbl no opmyne (1.8).
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2. OyeHKa KOHCMPYKMUBHO20 peweHUsi rMpoeKmupyemMo20 co-
opy>keHusi. Ha 9ToM aTane BbISICHAIOT TEXHUYECKNE XapaKTEPUCTUKN Mpo-
EeKTUPYEMOIro COOpPYXeHUA (reoMeTpuyeckne pasmMmepbl, KONMYecTBO 3Ta-
Xen, dopma B nnaHe, BbiCOTa noasara, pasMmepbl 1 MaTepuar HECYLLMX U
orpaxkgaroLLmx KOHCTPYKLMIN), PYHKLMOHANbLHOE Ha3HaYeHne, CTaTUYeCcKyto
CXeMy, 3KCnslyaTauMOHHbIe XapaKTEPUCTUKA U T.4,.

OueHnBaeTca YyBCTBUTENBHOCTb COOPYXEHUS K BO3MOXHbIM Hepas-
HOMepPHbIM ocagkam. CTeneHb YyBCTBUTENBHOCTU OnpeaenseTca B OCHOB-
HOM >XECTKOCTbIO COOPYXXEHMSI B LIESIOM, @ B HEKOTOPbIX CIy4asixX KeCTKO-
CTbHO OTAENbHbIX €r0 KOHCTPYKLNNA.

[0 >KeCTKOCTM BCe COOPYXEeHUS Noapas3aenstoT Ha Tpu Tina: aubkue,
abcosnomHo xecmkue u obnadarouue KOHeYHOU XeCcmKOCMbIO.

[ubkue coopyxeHusi crnegytoT 3a NepemeLLleHneM OCHOBAHWUN, Npwu
9TOM B Clnyyae BO3HWKHOBEHWUSI HEPABHOMEPHbLIX OCAAOK B KOHCTPYKLMNAX
TakUX COOPYXEHUN He BO3HUKAET 3HAYUTENbHbIX AOMONMHUTESbHbIX YCU-
nnin. K HAM OTHOCAT COOPYXXEHUSI C LiefIbHOMETanMM4YeCcknm Kapkacom, rmb-
Kne OHULAa pe3epByapoB, COOPYXEHUS CO CTaTUYEeCKM onpeaennumon cxe-
MOW HECYLLMX KOHCTPYKUMI (3CTakadbl C pa3pesHbIMU NPOSieTHbIMU CTpoe-
HUAMM), NOKPLITUA Aopor KU aspoapomMos. lNpeneneHble gedopmauumn rmb-
KX COOPYXXEHUM HasHa4dalT mcxogs u3 TpeboBaHM HOpPMaribHOM 3KC-
nryatauum.

B abcosiromHO XXecmKux COOPYXEeHUSIX NPU HepaBHOMEPHLIX Ocaj-
KaX B KOHCTPYKLMSIX BO3HWKAIOT LOMOSIHUTENbHbIE YCWUIUSA, KOTOPblE B
BOMbLUNMHCTBE CriyvyaeB He onacHbl, MOTOMY YTO Takue 34aHnsa UMEIT 3Ha-
YUTENbHbIN 3anac NPoYHOCTU. K HUM OTHOCAT AbiMOBble TPyDbl, BOOOHA-
nopHble 6aLLHM, Onopbl MOCTOB U Ap.

K coopyxXeHusiM KOHe4YyHoU »ecmKocmu OTHOCUTCS 6OSbLUMHCTBO
30aHUN N COOPYXXEHUN COBPEMEHHOINO MacCOBOro CTpouTenbCcTBa. B He-
CYLLMX KOHCTPYKUMSIX OAHHOMO Krnacca COOPYXXEHWA MpU HepaBHOMEPHbIX
ocaZikax BO3HWKAKOT OOMOMHUTENbHbIE YCUNUSA, KOTOPblE HEOBXOAMMO YuK-
TblBaTb NPY NPOEKTUPOBAHUN.

OHKM YyyBCTBUTESBbHbI K HEPaBHOMEPHBLIM Ocagkam W1, AedopMUPYAChH
BMECTEe C OCHOBaHUSAMM, OKa3blBalOT BIUSIHAE HA BENMYMHY OCadoK N Yac-
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TMYHO WX BblpaBHMBAOT. B KOHCTPYKUMAX NPOUCXOAUT nepepacnpenene-
HWEe Hanps>KeHWW U U3MEHeHue YCUnumn, OenCTBYLWMX Ha OocHoBaHue. K
3TOMY TUMY OTHOCAT 3[aHUSA U COOPYXXEHUA C HECYLLIMMU CTEHAMU U Xere-
300€TOHHLIMW NEPEKPLITUSAMU, KAPMUYHbIE, KPYNHOBMOYHLIE U KpyrnHOMa-
HesbHblE 34aHus.

B 3aBMCMMOCTW OT XXECTKOCTU M XapakTepa pasBUTUS HEpPaBHOMEpP-
HbIX OCaJOK B COOPYXEHUAX MOryT BO3HMKHYTb cnegylowune Buabl Oe-
doopmauun.

lpoaub unu ebi2ub cBA3aH C NCKPUBNIEHNEM COOPYXXEHU B pesyrib-
TaTe HepaBHOMEPHOM NOAATNMBOCTN OCHOBaHUS (puc. 4.2, a, 6).

30aHne 60nblWwon NPOTSAXKEHHOCTU B 3aBUCUMOCTU OT FPYHTOBbIX
YCNOBM Ha OAHOM y4acTke MOXeT nony4mtb npormd, a Ha apyrom — Bbl-
mb. lNpn npornbe Hambonee onacHas 30Ha gedopmMauuin pacTsHKeHus
HaxXOOUTCH B HWKHEW 4acTu COOpYXeHus; npu Bbirmbe, HaobopoT, — B
BEPXHEWN YacTu.
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Puc. 4.2. ®opmbl 0echopmayuli coopykeHul

KpeH npoucxoant OTHOCUTENBbHO BEPTUKarbHOW OCW, MPOXOASLIENn
yepes LEeHTP TSPKeCTU nnowiaam nogowsbl yHaameHTta (puc. 4.2, B). OTn
AecopmMaummn Hanbonee onacHbl Ansi BHELLEHTPEHHO 3arpyKeHHbIX BbICOKNX
3[aHUN N CoopyxeHuK (BOAOHaMNOPHbIX BalleH, ObIMOBLIX TPYD) N MEOLLNX
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HECMMMETPUYHOE HanmacToBaHWe rpyHToB. B pesynbrate KpeHa BO3HUKaeT
AOMONHUTENBHBIA MOMEHT, CMOCOBCTBYIOLLMIA, B CBOKO oyepenpb, OanbHen-
LLeMy HapaCTaHWIO KpeHa, YTO B KOHEYHOM pesyribTaTe MOXET NPUBECTU K
noTepe yCTOMYMBOCTUN COOPYXKEHUS N €r0 ONPOKUALIBAHUIO.

lMepekoc (puc. 4.2, r) obpasyeTca Npu HepaBHOMEPHbIX OcagKax,
NPOMCXOOALLMX Ha yHacTKax HeBOMbLIOW NPOTSKEHHOCTU, MPU COXPAHEHUM
OTHOCUTENBHO BEPTUKASIbLHOIO MOSIOXKEHNST KOHCTPYKLINIA.

Kpy4eHue BO3HWKAET Mpu pasfiMyHbIX KPeHax COOPYXEHUA Mo ero
OJIMHE UIN eCn KPeH pasBMBAETCS B pasHble CTOPOHbI B ABYX COCEOHUX
ceveHnax coopyxeHus. lNpu Takon dopme agedopmMmpoBaHus nepepac-
npegeneHne yCunmin B KOHCTPYKUUAX MPOUCXOANT KaK B BEPTUKANbHOM, Tak
N TOPU3OHTAIbHOW MIIOCKOCTAX. ONIeMEHTbI NMepekpbITUN, Hanpumep, MoryT
NCNbITbIBATb U3rMb Unu nepemeLleHne B ropusoHTaribHOM HanpaBneHun.

['opusoHmarnbHble cmeweHUs (COBUTM) BO3MOXHbLI B (PyHOAMEHTax,
Ha KOTOpble nepefatTca 3HaYUTENbHble FOpPU3oHTarnbHble ycunua. [lo-
O06HbIN BMA AedhopmMaumn BO3HMKAET B NOAMOPHLIX CTeHKax (puc. 4.2, o),
MOCTOBBbIX Ornopax 1 ornopax PacrnopHbIX KOHCTPYKLUA.

3. C60p Hacpy30K Ha ypOBHE CMNIaHNPOBaHHON OTMETKN 3EMIN U
nogowsbl yHaameHTa [10] npou3BOAUTCA Ha OCHOBAHWM CTaTUYECKOM
pacyeTHOW cxeMbl COOpYXeHus. MNpn aToOM ANa Kaxaon U3 rpynn npeaenbs-
HbIX COCTOSIHUM C Y4ETOM COOTBETCTBYHOLUMX KOIPMPULMEHTOB onpenens-
eTCs camasi HeBbIrogHasi KoMbuHauus Harpysok, kKoTopas u dygeT mcxoa-
HOW BENUYMHOM AJ11 OCHOBHOMO pacyeTa.

4. lNpedeapumernbHbili 8bI60p 8uda U KOHCMPYKUuUU hyHOa-
MeHma OCyLLECTBNAOT Ha OCHOBaHUM pe3ynbTaTtoB M. 1 n 2. 3eck xe on-
penensoT rnybrHy 3anoxeHnsa nodoLwBbl yHOAMeEHTa, KoTopas OOSPKHa
Ha3Ha4yaTbCs C y4EeTOM:

v/ Ha3Ha4yeHUs1 U KOHCTPYKTUBHbLIX OCOOEHHOCTEN MPOEKTMPYEMOro Co-

OPY>XEHWS, Harpy30K 1 BO3AENCTBU Ha ero OyHOAMEHThI,

V' MyOuWHbI 3anoXeHnst PyHOAMEHTOB MPUMbIKAOLLNX COOPYXXEHUI, a

TaKke rnyobuHbl NPOKagKN NHXEHEPHbLIX KOMMYHUKaLWN,

v/ CyLLEeCTBYIOLLEIO M NPOEKTUPYEMOro pernbeda 3acTpanBaeMon Tep-
puTopuu;
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v MHXXEHEepHO-reonorm4yecknx yCrnoBumi NnoLuagkm ctpoutenscrea (du-
3MKO-MEXaHMYECKNX CBOWCTB FPYHTOB, XapakTepa HanmacTtoBaHWUM,
HanM4mnsi CroeB, CKIMOHHbIX K CKOSTBXKEHUIO, U NpP.);

v rMaporeosiormyeckmnx yCrioBU NnoLagkm U BO3MOXHbIX MX U3MeHe-
HUW B NpOLIECCE CTPOUTENBLCTBA U 3KCMIlyaTaunm COOPYXXEHUS;

v rnyOuHbl CE30HHOrO NPOMEP3aHUSA FPYHTOB.

CnenyeTt OTMETUTb, YTO B pe3yribTaTe NpoMep3aHnd B rpyHTax MoryT
pasBMBaTbCA CUMbl MyYEeHUs, AOCTUrarwme 3HaAYUTENBHON BESIUYUHBI.
OpaHako He Bce rpyHTbl UCMbIThIBAKOT NyvyeHue nNpu NpoMepsaHnn, No3aToMy
pasnuyaroT Ny4YUHUCTOONACHbIE N HEMNyYMHUCTOOoMNacHble rpyHTbl. K ryyu-
HUCMOoOracHbIM rPYHTaM OTHOCATCS MblNeBaTO-MMUHUCTbIE MPYHTbI, a Tak-
Xe Mmernkue u nbinesatble necku. eckn cpegHen KpynHOCTWU, KPyMHbIe U
rpaBenncTble, a Takke rpaBuin U CKarbHble NOPOabl HE SBIIAKOTCHA NYyYUHU-
CTOOMACHbIMU rpyHTamu. MNy4YnMHUCTOONACHbIE MPYHTLI HE NPOABIIAKT Nyye-
HUA NPWY cneayroLwmx YCroBUSIX:

v/ eCnn ypOBEHb IPYHTOBbLIX BOO HAXOAMTCS HWXe rmyOuHbl NpoMep3a-
HUSA HE MeHee YeM Ha 2 M;

v €CIv [MYHbI U CYITIMHKMA UMEIOT TBEpAoe U MOSTyTBEPAOE COCTOsIHME,
a cynecu — TBepaoe.

HopmaTtuBHaga rnybuHa Ce30HHOro NpoMep3aHust rpyHTa NpMHMMaeT-
Csl paBHOW cpegHen U3 exerogHblX MakCUMarmbHbIX FyOUH CEe30HHOro
npomMep3aHust rpyHToB (MO LaHHbIM HabNAeHWA 3a NMepuos He MeHee
10 neT) Ha OTKPbLITON, OFOSIEHHOM OT CHEra ropu3oHTanbHOW NoLagKe npu
YPOBHE MOA3EMHbIX BOA, PACMOSIOXKEHHOM HWXE ryOuHbI CE30HHOIO MpPo-
Mep3aHUs rPyHTOB.

HopmaTuBHyto rnyOmHy Ce30HHOro npomep3aHus rpyHta dq, npu oT-
CYTCTBMM OaHHbIX MHOTONETHUX HabntogeHnn cnegyeT onpeaensitb Ha Oc-
HOBE TensIoTEXHNYECKMX pacyeToB. [Ina panoHoB, rae rinybuHa npomepsa-
HUA He npeBblaeT 2,5 M, ee HopMaTUBHOE 3HaYeHue OoMycKaeTcs onpe-
nendartb no oopmyrsne

d,, =d,M,, (4.1)
raoe M; — 6e3spasmepHbli KOAMULMEHT, YUCNEHHO paBHbLIN CyMMme abco-
MIOTHBIX 3HAYEHWI CpeaHEMECAYHbIX OTpULaTENbHbIX TEMAepaTyp 3a 3umy
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B JaHHOM paKnoHe, NpuHMMaeMblX Mo Hopmam [3], a Npu ux OTCyTCTBUM AN
KOHKPETHOro parvioHa CTPoOUTENbLCTBA — MO pesynbTaTamMm HabnigeHnn rma-
POMETEOPOIONMYECKON CTaHLUMN, HAaXoOALWEeNCa B aHanorMyHbIX yCrnoBusx
C panoHOM CTpPOUTENbLCTBA; dy — BENUYMHA, NpYHMMaemas ansa CyrfiMHKOB
n muH — 0,23; cynecen, NeckoB Meskux u nolnesatbix — 0,28; neckos rpa-
BENUCTbIX, KPYMHbIX U cpeaHen kpynHoctu — 0,30; KpyrnHOOBIIOMOYHbIX
rpyHToB — 0,34.
PacyeTHaa rnybunHa Ce30HHOro npomep3aHust rpyHTa dy onpegens-
eTcd no popmyrne
d, =k, -d 4.2)
roe din — HopmaTtuBHas rnybuHa npomepsaHus; K, — KO3PMPUUNEHT, YUUTbI-
BalOLLMIA BIIMSHUE TEMMOBOrO pPexuMma COOPYXEHUS, MPUHUMaeMbIn: O1is
HapYXXHbIX OyHOAMEHTOB OTanIMBaeMbIX COOPYXXEHUN — no Tabn. 4.4; ans

fn?

HaPY>KHbIX U BHYTPEHHUX (PyHOAMEHTOB HEOTanIMBaeMbIX COOPYXXeHUN ki, =
=1,1, KpomMe panoHOB C OTpULATENbHOW CPpeaHEro4oBOM TeMNepaTypomn.
[MybuHa 3anoxeHus oyHOaMeHTOB OTansIMBaeMbIX COOPYKEHUMN MO
YCIOBUAM HeJonyLLeHNs MOPO3HOro NMyyYeHUs rpyHTOB OCHOBaHWA OOMMKHA
Ha3Ha4aTbCs:
V' Ons HAapPYXXHbIX PyHOAMEHTOB (OT YPOBHS NITAHNPOBKM) Mo Tabn. 4.5;
v' rmybuHa 3anoxeHusi pyHaameHTa Nog BHYTPEHHWE CTeHbl oTanmu-
BaeMbIX 3[aHWUN He 3aBUCUT OT rMyOuHbI NPOMepP3aHnNa rpyHTa U Ha-
3Ha4yaeTcsa He MeHee 0,5 M OT YPOBHS 3eMnn Uy nona noasana.
Tabnuuya 4.4
3HayeHus koaghpuyueHma ki,

KoadbdpmumeHT ky, npu pacyeTHON cpegHecy-
TOYHOW TemnepaType Bo3ayxa B MOMELLEHUHN,

OcoBeHHOCTN COOPYKEHUS NPUMBbIKaKOLLEM K HApY>XHbIM pyHaameHTam, °C
0 5 10 15 | 20
Gonee
Bes nogsana ¢ nonamw,
yCTpanBaembIMu:
Mo rpyHTYy 0,9 0,8 0,7 0,6 0,5
Ha narax no rpyHTy 1,0 0,9 0,8 0,7 0,6
Mo yTensieHHOMY LlOKONIbHOMY
NnepeKpbITUID 1,0 1,0 0,9 0,8 0,7

C noaBanom unm TEXHNYECKUM

0,8 0,7 0,6 0,5 0,4
noAnonsLemM
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lNpumeyaHus. 1. NpuBeaeHHble B Tabnuue 3HavyeHus koadpdpmumeHTa ky OTHO-
CATCS K oyHOAMeHTaM, Y KOTOPbIX PacCTOSHME OT BHELLHEW rpaHn CTeHbl A0 Kpas goyH-
AameHTa as < 0,5 Mm; ecnm as > 1,5 M, 3Ha4eHnsa koacbduumnenTa k, nosbiwatot Ha 0,1, HO
He BGonee 4yem 00 3HayeHus K, = 1; NpyM NPOMEXYTOYHOM 3HAYEHUM @ 3HAYEHUSA KO-
duumeHTa k, onpegensaoT nHTeprnonaumen. 2. K noMmeweHnam, npuMbIKaloWwmnm K Ha-
PY>KHbIM PyHOAMeHTaM, OTHOCATCA noggarbl U TEXHUYECKUe noanorsbs, a rnpu mux oT-
CYTCTBMM — MOMELLEHNA nepBoro ataxa. 3. [1py NpomMexXyToYHbIX 3Ha4YeHUAX Temnepa-
Typbl BO3ayXxa KO3(hUUMEHT Ky MPUHMMALOT C OKpyrneHnem Ao 6nvkaniiero MeHbLUEero
3Ha4yeHus, ykasaHHoro B Tabnuue.

B HenyunmHuUCTbIX rpyHTax rnybuvHa 3anoxeHns pyHOaMeHTa He 3a-
BUCUT OT rMybuHbI NPOMep3aHus; OOHAKO OHa He AO0SPKHa OblTb MeHee
0,5 M, cumnTasa OT NPUPOLHOro YPOBHS rPyHTa MpU MiaHUPOBKE MOLCHINKON
N OT NIIAHNPOBOYHON OTMETKN NPU NIIaHNPOBKE CPE3KOMN.

[MyOnHY 3anoXXeHUs HapY>XHbIX U BHYTPEHHUX (PyHOAMEHTOB OTan-
NMBAEMbIX COOPYKEHUW C XONOAHbIMM nogsasiaMn U TEXHUYECKUMW MOA-
nonbaAMn (MMeLWMMM OTpULAaTENbHYI0 TeMnepaTypy B 3UMHUA Nepuopn)
cnegyeT npuHMMaTh no Tabn. 4.5.

Tabnuua 4.5
3Hay4eHus1 arybuHbl rpomep3aHusi 05151 HapyXXHbIX hyHOameHmMo8

MyBuHa 3anoxeHns yHOamMeHTOB B 3aBUCU-

[pyHTbI N0, MOAOLLBOM MOCTU OT rny6unHbI pacnonoXXeHUs1 YPOBHS NOA-
dbyHOaMeHTa 3eMHbIX BOA Ow, M, Npu
dy <d; +2 dy >d; +2
CkanbHble, KpynHOO6/10MOYHbIEe
C necYyaHbIM 3anonHuTeneMm, nNeckm
. He 3aBucuT oT d; He 3aBucuT ot d;
rpaBenucTble, KPYMHbIE U CpeaHen
KpYnHOCTU
[Necku mernkme v NbieBaTble He meHee d; To xe
Cynecwu c nokasarenem
To xe

Tekyvectn || <0

Toxe,npn |l >0 He meHee dy
CyrnnHK, MnHbI, a Takke
KPYMHOOGIOMOYHbIE MPYHTLI C K-
HUCTbIM 3aMoNHMTENEM Npu Mnoka- To xe
3aTene TeKy4ecTu rpyHTa unm
3anonnutens |, >0,25

Toxe, npu I, <0,25 He meHee 0,5d;

[MyOunHa 3anoXeHns HAPYXXHbIX U BHYTPEHHUX (DyHOAMEHTOB HEOTa-
NMBaeMbIX COOPYXEHU OOMKHa HasHayaTbcs no T1abn. 4.5. MNpu aTom
rnybvHa mcumncnsieTcs: Npu oTCyTCTBUWM NoaBana Unm TEXHWYECKOro noa-
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Nonbs — OT YPOBHS NSIAHUPOBKKU, @ MPU HanNM4uMM — OT NMona nogeana unu
TEXHUYECKOro Noamnosbsi.

[MyBGuHY NpoMep3aHus CYrfIMHUCTBLIX U FIIMHUCTBLIX FPYHTOB, Bblpa-
XXEHHYIO B CM, JONyCKaeTCs onpeaensatb No cxemaTtuyHoun kapTte (puc. 4.3,
[3]), HA KOTOpPOW HaHecCeHbl NNHUM HOPMATUBHBLIX FYOMH Npomep3aHus.
[MYHKTUPHBIMW NMHUAMW Ha KapTe 0603Ha4yeHbl Mano uccnegoBaHHble
panoHbl, ANsi KOTOPbIX rMyBuHa NpoMep3aHus NPUBOANTCA MPUBMKEHHO.
KapTta HopmMaTuBHbIX rNyOMH NpOMep3aHMs FPYHTOB HE pacnpoCcTpaHseTcs
Ha ropHble panoHbIl, rae rnybuHa npomMep3aHus onpenenseTcs no MeTeo-
PONOrNMYECKUM CrpaBoOYHUKaM,

HopmatueHaga rnybuHa npoMep3aHust NbineBaTtbiX MNH U CYrfIMHKOB,
MESIKUX M MblfieBaTbIX NECKOB M Cyrnecen NpUHMMaeTcs Takke no KapTe, HO
C KoapduumeHTom 1,2.

Puc. 4.3. Cxemamuydeckasi kapma a/1ybuHbI MpoMep3aHusi 2fTUHUCMbIX
U CyaruHUCMbIX 2pyHMOo8

Mpumep 4.2. TpebyeTca onpenenuTb rnybuHy 3anoxeHus Ans oTa-
nnvMBaeMoro 3gaHuns 6e3 nogsana ¢ nonamu, ycTpamBaeMbIMy Ha narax no
rpyHTy. PaioH ctpoutenscTtBa — r. CapaTtoB. CpeaHecyToyHast Temnepa-
Typa B MOMELLEHNSX, MPUMbIKAIOLWMX K HapyXHbIM (yHAamMeHTam, t =
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= 18°C. OpreHTUpoBOYHaa WMpKuHa yHgameHTa b = 1,5 m, TonwmHa cre-
Hbl (byHAAMeEHTHbIX 6510KkoB) by, = 60 cM. PYHT OCHOBaHMS — NECOK Mblne-
BaTbl, CpeaHen NNOTHOCTU, BNaXHbIW. YPOBEHb NPYHTOBbLIX BOA, HAXO4MT-
csl Ha rnybuHe 6,0 M OT NOBEPXHOCTN 3eMNN.

PeweHue. lNMpuHnmaem dy = 0,28, a M; ansa r. CapaToBa, cornacHo
[3], coctaBuT 31,9. Mcnonbaya dopmyny (4.1), onpegensem HOpMaTUBHYHO
rnyOuHy CE30HHOIO NPOMEpP3aHUS:

d;, =0,28/319 =158 m.

OnpegensieMm BbIET HapyXHOW 4acTu yHOAMEHTa OT BHELUHEWN
rPaHu CTEHbI:
b-b, 15-0,6

S

Mo Tabn. 4.4 ona NPUHATON KOHCTPYKLUMWU NOSIOB U @ HAaXo4uM 3Ha-
YeHne KoadhduLmMeHTa BrMSHUS TENSTOBOrO pexuma 3ganuns: k, = 0,6.

PacueTHaa rnybvHa npomep3aHna onpeaensietcs no dopmyne (4.2):

d, =0,6-1,58=0,948 m =10 m.

5. Pacyem ocHoeaHus 1o aedopmMaumsam OCyLLeCTBASAT AN PyH-

=0,45<0,5 m.

AJaMeHTa C npeasapuTenbHO Ha3Ha4YeHHbIMW pasMepamMn: onpenensitoT
0CaJKy OCHOBaHUS M CpaBHMBAKT €e C JOnyCTUMOM BenvymHou. Ecnu
ocajKa OCHOBaHUS OKaxeTcda borblle AoMYyCTUMOW, TO U3MEHSAIT pa3mMe-
pbl (byHOaMeEHTa 1 pacyeT NPOBOAAT 3aHOBO.

6. Pacyem Ha ycmou4ueocmb OCHOBAHUS COBMECTHO C COOpPYXe-
HueMm. o ero pesynbTatam MOXeT BO3HUKHYTb HEOOXOANMMOCTb B KOPPEK-
TUPOBKe pa3mepoB PyHAAMEHTOB, MOMYyYEHHbIX B M. 5.

7. Pac4yeT n KOHCTpympoBaHue (byHOaMeHTa CBOLATCH K onpeaerne-
HWIO ero reomeTpudeckon qopmbl (BbICOTa, KOFIMYECTBO CTyNeHeEN N T.4.) U
apMUpoBaHUSI.
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5. NTIPOEKTUPOBAHUE ®YHOAMEHTOB
B OTKPbITbIX KOTITIOBAHAX

@yHOaMeHMbl 8 OMKPbLIMbIX KOMJ/o8aHax — 370 Takne oyHOaAMEHTHI,
KOTOpbIe Mocre Bo3BeAeHNs B KOT/OBaHe 3acbkinatoTca rpyHToM. Horga nx
Ha3bIBalOT PyHOAAMEHTaMM MESTKOro Urnu HerryoboKoro 3anoxeHus (4o 5 m).

5.1. Buabl hyHaameHTOB

dyHOaMeHTbI NoapasaenstoT No crneayowmm npusHakam.

o mamepuarny dyHaameHTbl ObiBatOT 6€TOHHbIE, OYyTOBETOHHbIE, U3
KamMeHHoW unm ByToBOM Knagkm n xene3obeToHHble. B BOAOHACILWLEHHbIX
rPyHTax B KayecTBe mMaTepuana (pyHOaMeHTOB MHOrga UCNosnb3yT Aepe-
BO. Matepman dyHOaMeHTOB AOimKeH obnagatb HeobXxoaMMOW MPOYHO-
CTbl0, MOPO30OCTOMKOCTBIO M COMPOTMBIIATLCA BO3LEMCTBUIO MOL3EMHbIX
BOA4. ATUM TpeboBaHNAM B HanbonbLuen cTeneHn oTeevaroT 6eToH 1 xe-
ne306eToH.

[lo criocoby uzeomoerieHusi pasnuyarT PyHOAaMEHTbl MOHOMUTHbIE,
BO3BOAMMbIE HEMOCPELCTBEHHO B KOTMOBaHe, N COOpPHbLIE, KOTOPbIE MOH-
TUPYHOT U3 3NIEMEHTOB 3aBOLCKOro N3rOTOBIIEHUS.

B oTnnume ot cOOpHbIX, MOHOMUTHbLIE (byHOAMeHTbl Boree Tpyao-
€MK/ B N3roToBreHnmn, TpebyroT BonbLUero BpeMEHN Ha UX BO3BEAEHNE U
co3gaHue ocobbix ycnoBum ans Habopa MNpoYyHOCTM OeToHa npu ero
TBEPAEHUMN.

Mo xapakmepy HacpyXeHuss pyHOoameHTbl OblBalOT LEeHTpanbHO U
BHELIEHTPEHHO HarpyXeHHble.

Mo ycriosusim pabomsi pasnuyaloT criegylowmne Tunbl yHaameH-
TOB: XXE€CTKMe — paboTalome Ha CxaTue U BbIMOMHSAEMbIE NPENMYLLECT-
BEHHO N3 KaMeHHOW Knagku, 6etoHa n 6ytobeToHa; rubkme — BOCAPUHU-
MawLwme cxumawwme u usrmbarowme ycunua v usrotasfinMBaemMble U3
XenesobeToHa.

[lo hopme pyHOAaMEHTbI AENAT Ha NIEHTOYHbIE, OTAESbHbIE, COLU-
Hbl€ 1 MacCUBHbIE.

JleHmouHble ¢pyHOameHMbI, Kak NPaBUIio, BbIMOSHSOT NO4 HecyLme
N CaMOHecyLuue CTeHbl CoopyeHun (puc. 5.1, a), a Tarke nod KONOHHbI B
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BMAE OOUHOYHbLIX (pUc. 5.1, 6) unu nepekpecTHbix (puc. 5.1, B) neHT. U3ro-
TaBNMBAIOT Takne pyHOaMeHTbl IMbO B MOHOMUTHOM, NMnbo B COOpHOM Ba-
punaHte. [Npu aTom ana cbopHoro BapmaHTta (puc. 5.2) ncnonb3yT TUMo-
Bble pyHOAMEHTHbIe CTeHoBble 6510kn (Tabsn. 5.1) u pyHOaMEHTHbIE NNUTHI
(nogywkn) (Tabn. 5.2) 3aBOACKOro N3roTOBIEHMS.

a) 0) B) 2 3

\I\

Puc. 5.1. JleHmMoyYHble ¢hyHOamMeHMb!:
1 — cmeHa; 2 — pyHOameHmMHasi nodywka; 3 — KOJloHHa

Puc. 5.2. JleHmMo4HbIlU c60pHbIU hyHOaMeHm:
1 — cmeHa; 2 — pyHOameHmMHbIe 6r1oku; 3 — pyHOaMeHMHbIE UMbl

Tabnuua 5.1
@yHOameHmMHbIe 6r1oku cmeHosble no [OCT 13579-78 [12]
HanmeHoBaHue Pasmepbl, cm Bec,
n3genus I b h T
OBC 8-3-6 80 30 60 0,34
®BC 8-4-6 80 40 60 0,45
dBC 8-5-6 80 50 60 0,55
OBC 8-6-6 80 60 60 0,69
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[MpogormkeHne Tabn. 5.1

HanmeHoBaHue Pasmepbl, cm Bec,
n3genus I b h T
dBC 9-3-6 90 30 60 0,38
OBC 9-4-6 90 40 60 0,5
OBC 9-5-6 90 50 60 0,6
OBC 9-6-6 90 60 60 0,7
OBbC 12-3-6 120 30 60 0,5
OBC 12-4-6 120 40 60 0,7
OBC 12-5-6 120 50 60 0,8
OBC 12-6-6 120 60 60 1,0
OBC 24-3-6 240 30 60 1,03
OBC 24-4-6 240 40 60 1,3
OBC 24-5-6 240 50 60 1,6
OBC 24-6-6 240 60 60 2,0
h
N\ —1
N\
Acku3
b
Tabnuya 5.2

[numsi neHmMoYHbIx pyHdameHmos rio [OCT 13580-85 [13]

Mapka Pasmepbl, MM Macca nnuTbl
NNATBI b | h C (cnpaBoyHas), T
®J16.12-4 600 1180 — 0,45
®J18.12-4 800 1180 150 0,55
®J110.30-2 1000 2980 250 1,75
®J1 12.30-4 2980 2,05
®J112.24-1 1200 2380 300 350 1,63
®J112.8-4 780 0,5
@I 14.30-3 2980 2,4
®J1 14.8-2 1400 780 400 0,58
®J1 16.8-2 1600 780 500 0,65
®J1 20.30-4 2980 5,10
®J1 20.24-2 2000 2380 700 4,05
®J1 24.30-4 2400 2980 1000 5,98
®J128.12-1 2800 1180 500 2,82
®J1 32.12-1
®J1 32.12-2 3200 1180 1200 3,23
®J1 32.12-3
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[MpogormkeHne Tabn. 5.2

Mapka Pasmepsbl, MM Macca nnuTbl
NNTBI b | I h | c (cnpaBouHasi), T
h

3Ackus

lNMpumeyaHus. 1. B mapke nnutbl 6ykBamn (®J1) o6o3HaueH BUA KOHCTPYKLIMM,
T.e. (byHOAAMEHT NEHTOUHLIN; NepBble ABE UMMPbl — WMPUHA U ONIMHA NAUTbI B Aeuu-

MeTpax, TpeTbs undpa — rpynna nnuTbl NO HecyLwen cnocodbHoctu. 2. B tabnuue npu-
BeZleHa TONbKO YacTb HOMeHknaTypbl Nt [OCTa.

a) 6) A/
[ 1 //1
//
| 2 3
| 1
| |
| | 3
—_—
| B ]
T

B) r n)

1

_ \\f

T

Wﬁ

Puc. 5.3. MoHonumHele (a, 6) u cbopHbie (8, 2, 0) Xerne306emoHHbIe byHOaMEeHMEI.
1 — KornoHHa; 2 — cmakaH; 3 — chyHOameHm,
4 — o0HocmyrneH4Yamail bawmak cmakaHHO20 muna;
5 — mo xe, MHo2oCcmyrieH4amalU; 6 — OrOPHbIe MuMbl

I'IpmmeHeHme JIEHTOYHbIX (byHﬂ,aMeHTOB Hanbonee Ll,enecoo6pa3Ho
npn Heo4HOPOOHbIX TPYHTax N pa3yindHbIX MO BEJIMHYMHE HArpy3Kax, TakK Kak
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npy 3aTUX ycnosusx obecnevmBaeTcs BblpaBHMBaHWE OCALOK COOPYXKEHUS
N NOBbLILLAETCS ero XXeCTKOCTb.

OmderibHble hyHOaMeHMb! YCTpamMBaloT MO4 KOMOHHbI KapKacCHbIX
30aHU, a Npu HeBOMbLUMX Harpy3kax U HaeXHbIX OCHOBaHUSIX — MOA CTe-
Hbl 6eckapkacHbIX coopyxeHun (ctondyatble yHOaMeHTbl). OHU MoryT
ObITb Kak B MOHONMMTHOM, Tak 1 B CBOpHOM mcnonHeHun (puc. 5.3). B cTtpou-
TENbHOW MNpaKTUKe WCMOMb3yTCA, Kak NpaBuSio, TUNOBblE (DYHOAMEHTHI,
TEXHUYECKNE NapameTpbl HEKOTOPLIX U3 HUX NpuBeLeHbl B Tabn. 5.3.

Tabnuua 5.3
XKene3zobemoHHble cbopHbie hyHOameHmb! 1o [OCT 24476-80* [14]
Sckn3 Mapka dyH- Pa3mepsbl, MM Macca, T
naveHTa I | h a | a
lMog konoHHbI ceveHnem 300x300 Mm
1912.8-1
1912.8-2 1200 750 450 225 19
a 1912.8-3
2012.9-1
512 9.2 1200 900 550 175 2,1
Nopa, konoHHbI ceveHnemM 400x400 Mm
1$15.8-1
1015.82 1500 750 450 225 2,5
1$15.9-1 1500 900 450 225 3,2
1918.9-1 1800 750 450 225 4,3
1921.8-1 2100 750 450 225 4,5
6 1921.9-1 2100 900 450 225 9,9
2915.9-1 1500 900 550 175 3,0
2918.9-2 1800 900 550 175 4,0
2$18.11-1 1800 1050 550 175 4,5
2921.9-1 2100 900 550 175 5,3
2021.11-1 2100 1050 550 175 5,8
a) 6)
a / / aa2 z /
1
a o —
: / :
Y I [
| |
! ! '

lNpumeyaHue. NepBble ABe UMdpbl B Mapke dyHaameHTta () obosHauaroT ero
ONVHY 1 BbICOTY B AeumMmeTpax, TPeTbs — Knacc HeCcyLen CnocobHOCTY.
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MOHOMUTHbIE NTIEHTOYHbIE U OTAENbHbIE PyHAAMEHTbI U3 6eToHa, Oy-
TOBOW UM KaMEHHOW Kragky MPOEKTUPYIOT Kak >XeCTKue, MMelome CTy-
neH4yaTtoe oyeprtaHue ceveHus. Boicota (hy) 1 wupuHa (by) ycTyrnos onpe-
AEenaTCa C NOMOLLBIO Tak Ha3biBAEMOrO Yriia XecTkocTh o (puc. 5.4) unu
— yrna pacnpegeneHvs gasrneHus B matepuane oyHgameHTta. Mcnonb3o-
BaHWe 3TOro yrra no3sosiseT MnonyynTb Takve pasmepbl yHOaMeHTa, npu
KOTOpPbIX BO3HWKAIOLLME B €ro Tefie ckanbiBarwllune ycunms He npesbiaroT
npeaenbHbIX 3HaYeHUN.

hy

|
|
|
i
i b
o : LDy
!
|
|

Puc. 5.4. Cxema K noHSmuro yana xxecmkocmu

BenuyunHa yrna >ecTkoCcTn 3aBUCUT OT MPOYHOCTU MaTepuana (yH-
AamMeHTa, JaBfneHna Ha rPyHT OCHOBaHUA U Tuna dyHaameHTa. Ona dyk-
OAMEHTOB, BbIMOSTHEHHBIX W3 TsXenoro 6eToHa, MOXHO MNOJSib30BaTbCA
JaHHbIMK Tabn. 5.4.

Tabnuua 5.4
Bernu4uHbl yeroes xecmkocmu o

Knacc [laBneHune Ha JIeHTOuYHbIN hyHOAMEHT OTgenbHbIi yHOAMEHT

beToHa rPyHT p, MlMa o b,/hy = tga. o b,/hy = tga
B12,5u <0,15 36°30’ 0,74 33°30’ 0,67
Gonee > 0,15 33°30’ 0,67 31°13 0,61
MeHee <0,15 33°30 0,67 31°13 0,61
B12,5 > 0,15 29°44’ 0,57 26°30’ 0,5

CrninowHble ¢hyHOaMeHmMb! BbINOSHAOT MOL BCEM COOPYXEHUMEM B
BMAE Kene3obeToHHbIX NAUT. Ha HMX MOryT onmpaTtbCs Kak CTEHbl, TaK U
KOMOHHBbI (puc. 5.5).
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Puc. 5.5. CrinowHou ¢pyHOameHm

CnnoLwHble dyHaamMeHTbl paboTaroT Ha M3rnd 1 MOryT BblpaBHMBATL
OCaJKu1 B [BYX B3aMMHO NeprneHanKynsipHbIX HanpaBieHmsX.

MaccusHbie ¢hyHOameHmMbI BLINOMHAKT B BMAe OOBEMHOIO MOHO-
NIMTHOrO MaccmBa nopg, BCe COOpYKeHne (ObiIMoBble TPYObl, JOMEHHbIE Ne-
4yu, onopbl MOCTOB). OHM UMEKT OTHOCUTENBbHO HebombluMe pasmepbl B
nnaHe, NepeaarT Ha OCHOBaHWE 3HayMTemNbHble BEPTUKANbHbIE U rOpu-
30HTarnbHbIE Harpy3ku 1 obecrneymBatoT YCTOMYMBOCTb COOPYXKEHUSI MpO-
TUB OMNPOKMAbIBAHNS.

5.2. PacuyeTt chyHOameHTOB

B pesynbTate pacdeTta onpenenstoT rnybuHy 3anoxeHus nogoLBbl
dyHOameHTa (CcM. pasgen 4), ero pasmepbl U1 apMUpOBaHKE.
Pasmepbl nogoLwBbl HA3HAYaTCA HA OCHOBaHUWN OrpaHUYeHVs aasre-
HUS (p) B OCHOBaHWUM pacyeTHbIM conpoTusneHem rpyHTa (R) no ycrnosuto
p<R. (5.1)

5.2.1. OnpedeneHue pasmepoe nodowesnl
UeHmpasibHO Ha2py>XeHHOo20 (hyHOaMeHma

LleHmparnbHO-HagpyXeHHbIM cuYnTaeTcss OyHOAMEHT, paBHOOEWNCT-
BYHOLLAS BHELLUHMX Harpy30K KOTOPOro NpOXoauT Yepes3 LEHTP TSXKECTU ero
nogowsbl. OcoBeHHOCTLIO NPOEKTMPOBaHUS yHOAAMEHTa SABMASETCS TO,
4YTO €ero pasmepbl Ha3HA4yarT, UCXOAS U3 PaCYETHOro COMPOTUBMEHUS
rPyHTa OCHOBaHMS!, KOTOPOE SIBNSETCA NEPEMEHHON BENUHYNHON N 3aBUCHT,
B CBOK ovepenpb, OT pasmepoB nogowsbl yHOAMEHTOB. OTO NPUBOAUT K
Heob6X0ANMOCTN BbINOSTHATL pacyeT C MOMOLLBIO NOCcreaoBaTernbHbIX Npu-
BrvKeHni.

N3 ycnoBusa ctatnyeckoro paBHoBecuna pyHaameHTta (puc. 5.6) cne-
AyeT, YTo Harpys3ka OT Beca 3aaHusi Ng;, Beca rpyHTa obpaTHOM 3acbInku
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Ha obpesax dyHaameHTa Ng 1 Beca camoro dyHaameHTa Ng [AormkHa
ypaBHOBELUMBATLCA CPeaHMM PeaKTUBHbIM AaBrieHMeM Nno noaollse dyH-
oameHTa p, Toraa

gll

A

1™

N

le
1 A 1 ps;R

NOlI + Ny, + Nfll (5 2)

Puc. 5.6. PacuemHasi cxema yeHmparbHO HagpyxeHHo20 (hyHOameHma

3HayeHve p OOMKHO YOOBNETBOPATL yCnoBuio p < R; npn aToM cuu-
TalT, YTO (PyHOAAMEHT MMeEeT 3KOHOMUYECKU LiernecoobpasHoe peLleHue,
ecnu BennMyunHa p otnuyaetcsa ot R He Bonee Yyem Ha 5...10% B MeHbLUYIO
CTOPOHY.
N3 aHanusa popmynbl (5.2) 1 puc. 5.6 cnegyeT, 4TO Noka He Hange-
Hbl nnowaab (A) u rmybuHa 3anoxeHns (di) nogowsbl PyHAameHTa Ny 1
Ng; ocTaroTca HemsecTHbIMK. [MpnHnMmasn B hopmyne (5.2)
Ny + Ny =B-vp, -d - A, (5.3)

gll
noJiy4vynm

p= ng"ﬂs Yo Oy (5.4)

30ecb B — KO3(PMULMEHT, YUUTLIBAKOLLMA MEHbLUUA YAENbHbLIN BEC
rPyHTa Mo CpaBHEHUIO C yaernbHbIM BECOM Martepuana gyHaameHTa vn,. B
NPaKTUYECKVX pacyeTax NPUHUMAIOT B-ym = 20 kH/M®.
N3 popmynbl (5.4) ¢ yyeTom p = R nony4vsm nnowiagb NoAoLBbI
dyHOaMeHTa:
I\IOII

"R-B-y,-d

(5.5)
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[Mpn onpegeneHnn A B NepBoM NpubnAmkeHnn npuHumMaroT R = Ry,
roe Ro — ycnoBHoe pac4eTHoe COMpOTUBIIEHNE rpyHTa OCHOBaHUSA doyHaa-
MEHTOB, MMeKLWnX WprHy b = 1 M 1 mybuHy 3anoxeHuns di = 2 ™
(tabn. 3.5...3.8).

B nocnegytowmx npubnmxeHmsx senumunHy R onpegensitoT no ¢op-
myne (3.3).

[Ana neHTouYHbIX PyHOAMEHTOB pacyeT BedeTcs Ha 1 M AnuHbI, no-
aTomy ero wupuHa b = A/1. Ina pyHOAaMEHTOB C NPAMOYroSibHOW MOAOLL-
BOW MNpeaBapuTenbHO 3a4altoTcsl COOTHoLweHMeMm ctopoH n = /b, Torga

b=.,/A/n, aagnakesagpatHbix b = JA.

Mo pesynbTaTtam pacyeTa NPOBEPSIOT BbiNosiHeHWE ycrosus (5.1).

lNpumep 5.1. TpebyeTca 3anpoekTUpoOBaTb NIEHTOUHbLIN OYHOAAMEHT
MOHOJSIMTHOIO TUMNa Nog HapY>XHYK CTeHy B BecnoasasnbHOW YacTu 34aHuS.
OcHoBaHve — necku nbifeBatble, ManoBnaxHble. [MybuHa 3anoxeHus no-
powBbl dyHaameHTa coctasnsieT 1 M. Ha ypoBHe cnnaHMpoBaHHOW 3eMIU
aencteyeT pacyvetHas Harpyska Ng, = 350 kH/M. 3gaHve MmeeT BbICOTY
H=42mwun gnuHy L = 36 M.

PeweHue. o Tabn. 3.6 anga necka nbiieBaToro BAaXHOro Haxo4mm
Ro = 0,2 Mla, a no dopmyne (5.5) Haxogum OpUEHTUPOBOYHYIO NnoLwaib
nogowsbl yHOaMEHTa:

A 3?0
0,2-10°-20-1
Tak Kak pacyeT BegeTcd Ha 1 M AnuHbl byHOamMeHTa, nrowagb Ko-

=194 m.

Toporo paBHa A = bx1 M, To Tpebyemas wmnpmnHa nogowwBbl pyHAaMeEHTa
coctasuT b = 1,94 m. OkoH4aTenbHo npumem b = 2,0 m, hs = 0,3 m.
Bblumcnum Bec 1 M AnuHbl oyHOaMeHTa:
Ny, =2-0,3-1-25=15 kH.
[MpHMmasa yaoenbHbln BeC O0BpaTHOW 3acbinNKyM rPyHTa pPaBHbIM
18,5 kH/M®, onpenensiem Bec rpyHTa Ha obpe3ax hyHAaMeHTa:
Ny = (2 — 0,6)(1— 0,3) -1-18,5=18,13 kH.

Mo doopmyne (5.2) Hangem cpegHee aaBreHMe Mo nogowse (PyH-
AameHTa
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~350+15+18,13
2-1
Bblumcnum otHowenue L/H = 36/42 = 0,86 v no Ttabn. 3.3 Hanaem

=1916 kH/M* = 0,192 MMa.

3Ha4yeHus KoappmumeHToB ycrnoBun paboTbl v = 1,25 N v = 1,2. Ang
MNbifieBaTbiX NECKOB 3HAYEHNA yrra BHYTPEHHEro TpeHUs 1 yaernbHoro cue-
NNeHNss COOTBETCTBEHHO cocTaBAT ¢y = 32°, ¢, = 0,005 MlMa (tabn. 1.7).
[No ¢, ucrnonbays tabn. 3.4, Haxogum M, = 1,34, My = 6,34 n M, = 8,55. Ko-
appuumeHT k = 1,1, TaK KaK @, 1 ¢, onpegenanuce no [8]; k, = 1, Tak Kak
b=2m< 10 m. 3HaueHue v, =y, =18,5 kH/M>; d; = 1,0 m; dy, = 0.

Mo dopmyne (3.4) onpenensieM pacdHeTHOe COMPOTUBNEHUE TPYHTA
OCHOBaHUS:

125-1,2(
1

R= ZL34-1-2'18,5+6,34-1-18,5+8,55-O,005-103) =

=314 kH/M* = 0,314 MMMa.

Ycnosue (5.1) BelinonHsaeTcs, Tak kak p = 0,192 MlMNa < R = 0,314 Mra.
OpHako Hecywass cnocobHOCTb OCHOBaHWUS UCMOSb3YETCA HE MOMHOCTBIO —
Ha 61%. NoaTomy genaem nepepacyeT, NpuHAB b = 1,3 M.

Bblumcnsem:

Ny, =13-0,3-10-25=9,75 kH,

Ny, =(13-0,6)(1-0,03)-1-18,5 = 9,07 kH,

 350+9,75+9,07

- 13-1

:125.12(
1

=283,7 kH/M? = 0,284 Ma,

R ZLS4-1-ZL3-18,5+6,34-1-18,5+8,55-0,005-103) =

— 288 kH/Mm? = 0,288 MMMa.

Ycnosue (5.1) BbINonHeHO, HegoHanpsbkeHne coctasnseT 1,4% <
< 10%, cnepoBaTtenbHO, (pyHOAMEHT 3anpoOeKTUPOBaH S3KOHOMUYHO.

5.2.2. OnpedeneHue pa3mepoe nodowenl
8HeUueHMpPeHHO Ha2py>XeHHOo20 hyHOaMeHma

BHeueHmpeHHO Hagpy>XKeHHbIM Ha3biBaloT PyHAaMEHT, paBHO4ENCT-
BYIOLLAsi BCEX BHELLHUX HArpy3oK KOTOPOro NpoXoauT BHE LIEHTPA TSXKECTU
nrowaan noaoLLBbI.



TaKTHbIX daBfeHun No nogowse byaeT HepaBHOMEPHOW, a ee oYepTaHue
OyneT 3aBMCETb OT IKCLEHTPUCUTETA PaABHOAEWCTBYIOLLEN BHELUHEN Ha-
rpy3ku. [pu aTom, ecnn paBHOLAEWCTBYIOLLAA Harpy3kM HaxoguTcs B npe-
aenax sapa ceveHus (N8 nNpsMoyronbHOro oyHgameHTa — 9To CUMMET-
puyHasi obnacTtb pasmepoM b/3 B LeHTpe nogowBbl hyHOAMeHTa), TO Ha-
NpsHKeHNA nog NoAOLWBOM (PyHOAMEHTa pacrnpeeniaioTca no Tpaneueu-
aansHom antope (puc. 5.7, a); ecnun Ha rpaHuvue a4pa cevyeHus:, To no Tpe-
yronoHomn (puc. 5.7, 6), u, ecnu 3a npegenamu sgpa cedeHud, To antopa
AoSmkHa ObITb ABY3Ha4YHOW (puc. 5.7, B). OgHaAKO Tak Kak rpyHTbl OCHOBaHWM
He MOryT BOCMNPUHUMATbL pacTarMsaroLine ycunus, To B nocrnegHem criydae

MNpy BHELEHTPEHHOM MPUIOXEHUN BHELLUHEW Harpy3ky antopa KOH-
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npov|30|7|p,eT OTpbIB NOAOLLBbI cbpr,ameHTa OT NOBEPXHOCTU IPyHTAa.

a)

pwpmaxwpmw \‘\u\k
pmax

Puc. 5.7. 3ropbl KOHMaKMHbIX HaMpPsiXXeHUl Mpu 8HEeUEHMPEHHOM HagpyKeHuu

LMe yCUnun, OEencTBYOLLMX B YPOBHE MOAOLUBLI (pyHOAMeHTa, U3 cre-

-—

sl L

CornacHo pacyeTHon cxeme (puc. 5.8), MOXHO HaWTK COCTaBIsIHO-

AYOLLMX BbIpaXXeHWUN:

6)

Kpmin
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N, = Ng; + Ny, + Ngll;

M, =Mg, +E, -85 - Ngll e+, 'df; (5.6)
Ty =Ty +Ey-

I\IOII
7 I\ My,

' | oll

Y

N

t=]

5 el
l |
: i
: |
; |
! |
: R,

Nll
T ZINMm,

Gall

Puc. 5.8. PacuemHasi cxema 8HEUEHMPEHHO HagpyXeHHo20 ¢hyHOaMeHma

NHaekc |l o3Ha4aeT, 4To pacyeTHble YCUnus B JaHHOM Clny4ae onpe-
[eneHbl Ans pacyeTa no gegopmaumsiv,

MakcmanbHble U MUHUMarnbHbIE HAMPSXeHWs1 Nog NOAOLUBON BHE-
LLEHTPEHHO Harpy>eHHoro dyHoameHTa onpegensitoT no opmyre BHe-
LIEHTPEHHOrO CXaTus:

I\III IVIII
=—+— 5.7
Pmax =77 % Wy 5.7)

min
roe W — MOMEHT COnpOTMBIEHMS Nniowaan nogowsbl yHOaMeEHTa.
nn

N 6e
o :_n(li_j. (5.8)

e b-I b

Bcrneacrteme BO3MOXHOro nepepacnpeaeneHyst HanpsbkeHun ¢ 6o-
nee 3arpy>keHHblX Ha MeHee 3arpy)XeHHble y4acTKu1 rpyHTa no4 NoaoLBOM
dyHOaMeHTa HOpMamMn NPeayCMOTPEHO YBENIMYEHNE pPaCYETHOro Conpo-
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TUBNEHNA rpyHTa ocHoBaHUA Ha 20%, TO eCTb OCHOBHOE OrpaHu4eHue no
MakCuMarnbHOMY KpaeBOMY AaBNeHU0 UMEET CrieayoLwmnmn BUA;
nax S L2R. (5.9)

[N MMHUManNbHOrO KpaeBoro AaBrfieHUs1 N3 YCroBuUA HedonyLweHns
OTpblBa NOAOLWBbLI PyHAAMEHTa OT rpyHTa NPUHUMALOT:

Prin = 0. (5.10)

Kpome Toro, Heobxoammo BbinonHeHne ycrosus (5.1).

[Mpn NpPOeKTUPOBaHUN BHELIEHTPEHHO HarpyXeHHbIX PyHOAMEHTOB
onpeaerieHne pasmepoB MOAOLUBbLI OCYLLECTBNAT aHanorMyHo peLleHuto
3aga4yv Npu LeHTPanbHOM HarpyXeHuu.

Ecnn 3HadeHne akcueHTpucuTeTa BHelwHen Harpy3km e = My/N; <
< 0,03b, TO pacdeT NpAMOYronbHOro oyHgaMeHTa BbIMOMHAKT KaK LieH-
TpanbHO HarpyXeHHOro, MoCKOSIbKY B 3TOM Cllyyae Bcerga BbINOSHAETCSA
ycrosue (5.9).

Ecnun paBHogencTeyowan BHELWWHNX HaArpy3ok Ny npuroxeHa K yH-
JaMeHTaM C 3KCLEHTpUCUTETaMU €4 U €y, OTHOCUTENbHO 0Benx rmaBHbIX
ocen vHepuumn nnowaam nogowsbl (puc. 5.9), To MakcuMarsibHble U MUHU-
MarbHble AaBneHus 6yayT B YrroBbIX TOYKAX:

Prax Ny M€y N, -e
A W, W,

raoe Wy, Wy — MOMEHTbI COMPOTUBIIEHNA OTHOCUTEITbHO MaBHbIX ocemn.

x (5.11)

Puc. 5.9. BHeuyeHmMpeHHoe 3azpyxeHue gpyHOameHma
OomHocumeribHO 08yX arasHbix ocell UHepyuu

,D,J'IFI MaKCMalribHOro faslieHund nog yrnoBbiMM TOYKaMn HOpPpMaMu
YyCTaHOBJIEHO CrieyroLllee orpaHn4eHune.
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Prax < 1L5R. (5.12)
lNpumep 5.2. TpebyeTtcs nogobpaTb pasmMepbl BHELEHTPEHHO Ha-
rPY>KEHHOro MOHONMTHOro doyHgameHTa ans 6ecnogsanbHOW YacTu 3ga-
HUSA, €eCnNn B YPOBHE CMIaHMPOBaAHHOM MOBEPXHOCTU 3EeMIN MPUNOXKEHDI
Noi = 900 kH n Mg, = 180 kH-m. mybuHa 3anoxeHus dyHaameHTa di = 1 m.
['PYHT OOQHOPOOHOrO OCHOBAHWUSI — MECOK MENKWN, MNblfieBaTbI, BAAXHbIN,
vy =7 = 18,5 kHIM®, @, = 32°, ¢, = 0,005 MIMa (cMm. npumep 5.1). OTHOLLE-
HWe AnvHbl 30aHns K Bbicote L/H = 0,86.
PeweHue. No tabn. 3.6 Ry = 0,2 Mla.
Mo dopmyne (5.5) Haxogum nnowaap nNogowBbl (PyHOAMeEHTa U3
YCIOBUS LLEHTPANbHOIO 3arpy»XeHus:
L0 e
0,2-10°-20-1
Tak Kak oyHOaMeHT BHELEHTPEHHO HarpyXXeHHbln, TO nnowanb
dyHoameHTa yBenuymeaem Ha 20%, torga A = 6 m°. 3agaemcsi oTHoLe-

HMeM CTopoH doyHaameHTa n = I/b = 1,5. Cuntaem, 4yto mUsrmbarowmmn mMo-
MEHT AENCTBYET B HaNpasfeHnn ero AnuHel, Torga | = 1,5b. Beluncnsaem:

b= £:2 M, |=15-2=3 m.
\115

Haxoaum Bec doyHaameHTa npu ero TonwmHe 0,3 M:
N/, =6-0,3-25 =45 KH.
Haxoaum Bec YacTu KonoHHbl ceveHnem 0,4x0,4 M, HaxogsLLencsa Ao
CNNaHMPOBAHHOIO YPOBHS 3€MIU:

Ng, = 0,4-0,4-(1—0,3) -25=2,8 kH.
Haxoanm Bec rpyHTa Ha obpesax pyHoameHTa:
Ny, =6- (1—0,3) -18,5-2,8 =74,9 kH.

CymmapHas BepTuKanbHas Harpy3ka CoOCTaBuT:
N, =900+45+2,8+74,9=1022,7 kH.

3HayeHne IKCLEHTPUCUTETA BHELLHEW Harpy3ku B YPOBHE MOAOLLBbI
doyHOaMeHTa COCTaBMuT:
M, 180

= ~0,18 M >0,03-2=0,06 Mm.
N, 10227
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MakcumarnbHble 1 MUHUMarbHbIE AaBNeHUs Nog rpaHaMU NOAOLLBbI
dbyHOameHTa cocTaBAT:
1022,7 180-6
pmax = + 2
6 2-3
~1022,7 180-6

Pmin =g 2.3°

= 230,45 kH/M? = 0,23 Ma,

=110,45 kH/M? =~ 0,11 MMa.

[Mposepsiem BbinonHeHue ycnosun (5.9), (5.10) n (5.1):
Prax = 0,23 <1,2-0,314 =0,37 Mla, p,,,, =0,11>0,

p=20227 _ 1705 kHim® = 0,17 MMa < 0,314 Mra.

Tak kak HegoHanpsXXeHne rno MakCcMMarbHOMY AaBIIEHUIO COCTaBNS-
eT 39%, TO, He MeHdAda b = 2 M, fenaem nepepacyeT, NpUHAB | = 2,2 m:

N, =2,2-2-0,3-25 =233 kH,

Ng, = 2,8 kH,

Ngi =2,2-2- (1-0,3)-18,5-2,8 =54,18 kH,

N, =900+ 33+ 2,8 +54,18 =990 kH,

B = — 0 1896 _ 336 57 kHim? = 0,34 MMa <0,37 MMa,
222 2-22
B =~ - 1896 _ 113,43 kHiM2 =011 MMa > 0
222 2:22
990 :

Bce ycnoBus BbINOMHAKTCS, @ HEAOHANPSPKEHNE NO MaKCUMarbHOMY
nasneHunto coctasnseT 8,1% (< 10%), cnegoBatenbHO, pasmepbl yHaa-
MeHTa nogobpaHbl NpaBUITbLHO.

5.2.3. OnpedesneHue ebicombI U apMupo8aHusi pyHOamMeHmoe

JleHmoyHble ¢pyHOameHmbI. TonwmHa noaywkn (puc. 5.10) onpeae-
NSeTCs U3 YCroBus

Q=p-C-b<@y Ry b-hy, (5.13)

roe Q — nonepeyHas cuna B ceveHun |-l No rpaHu CTeHbl; p — cpeaHee pe-

aKTMBHOE [aBrieHue no nogowse doyHaameHTa (cMm. dopmyny 5.2); ¢ —
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BbINeT KoHconu; b = 1 m — gnnHa nogywku; hy = (hy — a) — paboyas BbicoTa
CeYyeHus; a — ToMLWMHA 3aLUTHOTO CNOS; @p3 — KOAPMULIMEHT YCITOBUN pa-
60ThI; Ry — NPOYHOCTL BETOHA Ha pacTsKEHME.

ApmupoBaHMe MoayLLKM OnpeaensioT M3 pacyeta HOpMarbHbIX Ce-
YyeHuii Ha aelcTBue marmbatoLlero momeHTa (M) B ceyeHum |-

M =0,5p-c®-b, (5.14)
M

- 5.15

A 0,9-h,-R, (5.15)

raoe Rs — pacyeTHoe CoMnpoTMBIIEHNE apMaTypbl PACTSKEHUIO.

h

Puc. 5.10. Cxema nneHmoyHo20 ¢pyHOameHma:
1 — cmeHa, 2 — nodywka; |-l — pacuemHoe ceyeHue

OmoernbHbie ¢yHOameHmbl. Pabodas BbicoTa dyHaameHTa (hp)
(pnc. 5.11) BblumcnisieTcs Nno popmyre

hy = b 1 N (5.16)
2 2\0,75R, +p

roe by n hy — pasmepsbl ceyeHust KONoHHbI, Ry 1 p — cm. dpopmyny (5.13);
N — paBHOAENCTBYIOLLAS B CEYEHMM KOMNOHHBI No 06pesy dyHaameHTa.
[Mocne onpeneneHust BbiCOTblI pyHOAAMeHTa (C y4eTOM 3alluTHOro
Cnosi) HasHavarT Konmyectso ctyneHen. [pn hy < 400 MM NPOEKTUPYIOT
ogHocTyneH4atbln pyHaameHT, npyn 400 < hy < 900 MM — ABYXCTyrneHYa-
Tol 1 npu h; > 900 MM — TpexcTyneHyaTtbin pyHaameHT. Obwas BbicoTa
dyHOaMeHTa 1 ero ycTynoB OOSMKHbI OblTb TakMmu, 4YTOOblI He TpeboBa-
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f0Cb NO pacyeTy ero apMupoBaHMe NonepeyvHbIMN CTEPXKHAMKU (XOMyTa-
MK) 1 oTrnbamm.

— - —
e h ) e ’/%% : ______ Z _ /_1 7 o
AR o | B[ 1 [by b
7 ! \\\/ —,_ho %: ‘ N :
A45° ! . hg %l ol N
. '\ e 1l e o o %uﬁ ________ U B
R )
ip | I I
y ]

Puc. 5.11. Cxema K pac4emy omoOesibHO20 (hyHOamMeHma:
nupamuda (1) u ocHosaHue rpodasnugaHusi (2)

PacyeTHaa npopasnuBatowias cvna P ana yHOaMeHToB C KBag-
paTHOW NMoAOLLBOMN:

P=N-A-p, (5.17)
n Cpeﬂ,HMVI nepmnMmeTp nmpamMmmabl npoaaBJiInBaHUA.
U =2(b, +h, +2h,), (5.18)

roe A = (hg + 2hg)(bk + 2hy) — Nnowanb ocHoBaHUA NUpamMmuabl NPoaaBnu-
BaHUS.
To xe, Ans oyHOamMeHTOB C NPAMOYrofibHOM NOAO0LLBOW:
P=p-A
(5.19)
U, =0,5(, +b,),
roe A = 0,5b(I — hy — 2hg) — 3awTpmxoBaHHasa YacTb NOAOLWBbLI Ha puc. 5.11.
BenuunHbl marmbarolmx MOMEHTOB B cedeHusax |- n -1l (cm.

puc. 5.11) n nnowags paboven apmaTypbl Ag ONpesenstoT no gopmMmynam:
M, =0,125p(l — |k)2b,}

(5.20)
M, = 0,125p(l - 1,)’b,
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=M,/(0,9n,R, ,
M, /(0,9h,R,).

OnpegeneHne nonepeyHbix cun Q u nsrmbaroLmx MoMeHToB M ans

(5.21)

BHELIEHTPEHHO HarpyXeHHbIX pyHAaMeHTOB NPOBOAAT Mo hopMyram:

Q, =b(0,51 - Ii)w, (5.22)
M. = b(0,5! - Ii)ZW’ (5.23)
N ML
rge pI K W ﬁ — Harnps>XXeHn4 B i-M ceyeHumn noagoLlBblI (byH,D,aMGH-

Ta; Pmax — MAKCMMarnbHOE HanpskeHne B OCHOBaHWW Mof nogolBon doyH-
AaMeHTa OT pacyeTHbIX Harpy3ok; W — MOMEHT COMpOTUBIIEHUS NOOOLLBbI
dyHOoameHTa.

[MpoBepKy (hyHAaMeEHTa MO HaKNMOHHOMY CEYEHUIO 1 Ha NpoaaBnuBa-
Hue npoBogaT no CHull 2.03.01-84 «beTOHHblE U Kene300eTOHHbIE KOH-
CTpyKuum» [1, 2].



77

6. CBAUHBIE ®YHOAMEHTbI
6.1. Obwme cBepgeHus

CeauHble oyHOaMeHTbI npefHasHayeHbl ONs nepedadn Harpysku Ha
NAOTHbIE PYHTbI, PacnonoXeHHble (MHOraa) Ha 3HauYnTenbHOM rryouHe [6, 7.

CeaiHbIl yHOAMEHT COCTOMT U3 cBan, 06 beaMHEHHbIX CBEPXY CUC-
Temoun nnuT unu 6anok, HasbiBaeMblx pocTBepkom (puc. 6.1). PasnuyatoTt
HW3KWI, NOBbILLEHHLIN U BbICOKUA POCTBEPK (CM. puc. 6.1), KoTopble B nna-
He MoryT 6bITb B BUAE JIEHT, KYCTOB UM cBanHOro nons (puc. 6.2).

a) 6) ! B)

|
|
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p / |
. ////////{[:///////é I
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Puc. 6.1. Tunkl cealiHbIX pOCMEEPKOs:.
a — HU3KuU; 6 — rnosbIWeHHbIU; 8 — 8bICOKUU. 1 — c8au; 2 — pocmeepk

a) 6)
O 04
I 0O o oY o [P>1
m\ m| o
)t ) )
Lo ﬁ O oL o o EL>1
O O A O O o

Puc. 6.2. BudbI cealiHbix pocmeepKos (8 rnaHe).
a — JleHMOoYHhbIU; 6 — cealiHbIU Kycm; 8 — Cr/IoWHOe cealiHoe rorie.
1 — ceau; 2 — pocmeepk
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Cean pasnuyalot no marepvany, no Metoay U3rotoBreHUs 1 norpy-
XXEHUS B FPYHT M NO XapakTepy paboTe B rpyHTe.

Mo maTepmany cBau 6biBaloT OepeBsAHHble, DETOHHble, Xenesobe-
TOHHbIE U CTalbHbIE; MO METOAY WU3rOTOBMEHUS U MOTrPYXEHUS B rPYHT —
3abvBHble, Norpyxaemble B rpyHT B rOTOBOM BuAe, U HabMBHbIE, N3roTas-
nMBaemble HeNoCcpPeaCTBEHHO B IPyHTE.

B 3aBucMMOCTM OT XapakTepa paboTbl B IPyHTE pasnuyaroT ABa Buaa
CBaW: CBau-CTONKN U BUCAYME CBau (CBau TPEHUS).

Cean-ctorkn (puc. 6.3, a) nepefaroT Harpysky Ha HeCckKumMaemble
ropHble NMopoAbl, KOTOpPble NPaKTUYECKM UCKIOYaT BepTUKaNbHOE nepe-
MeLleHne cean, obycnaenmeasa TeEM cCaMbiM OTCYTCTBUE CUIT TpeHud no 6o-
KOBOW MOBEPXHOCTU cBa. [10aTOMy nX Hecywias cnocobHocTb Fy 3aBUCUT
TOSIbKO OT HecyLlen cnocobHocTu rpyHTa Ry noa octpmuem ceaw:

(6.1)

Puc. 6.3. Cxema rnepedayu Hazpy3Ku:
a — ceasi-cmolika; 6 — sucsdas ceas. 1 — criabbili 2pyHM; 2 — MPOYHbIU 2pyHM

Bucsaune cBan HaxoasiTca CO BCEX CTOPOH B CKMMAeMOM FpyHTe, Mno-
3TOMY Harpyska Ha OCHOBaHMWe nepenaeTcsl 3a CYET Cuil TpeHust no 6oko-
BOW MOBEPXHOCTM CBau R 1 3a cYET CONPOTUBIEHUS TPYHTA NOA KOHLIOM
cBan Rg, TO eCTb UX HecyLlas cnocobHOCTL OMNpeaenseTcs BblpaXXeHneM

F, =R, +R,. (6.2)

6.2. OCHOBbI pac4yeTa cBau

PacyeT cBavHbIX (PyHOAMEHTOB M MX OCHOBaHWUA BbIMOMHAT MO
ABYM rpynnam npenenbHbIX COCTOSHUN.
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Mo nepeouli epyrne pacyeT NpPoBOAAT U3 ycrnosus obecnedeHnst He-
CyLLen cnocobHOCTU pocTBeEpPKa, CBal U rpyHTa cBanHOro dyHaameHTa.
HecyLuyto cnocobHOCTL rpyHTa NpoBepstoT No hopmyne
N < F—d (6.3)
Tk
roe N — pacdeTHas Harpyska Ha CBalo; yx — KO3(P(PUUNEHT HaOeXHOCTW;
Fq — pacyeTHasa Hecywasa cnocobHOCTb CBau NO rPyHTY.
BenuunHy F4 onpegenstoT cnegyrowmm odpasom.
CBan-CTOMKM:
Fy=v.-R-A (6.4)
roe v = 1 — koadpduumneHT ycnosui paboTbl; R — pacyeTHoe conpoTuene-
HWe rpyHTa nog, HWKHUM KOHLIOM cBau; A — nnowiadb onupaHusa ceau Ha

FPYHT.
Bucaune ceau:

n
Fi =7 (Yer 'R-A+U_Z1:vcf £, -hy), (6.5)
=
r0e Ycr M Yo — KOIPPULMEHTLI YCNOBUA paboTbl FPyHTa Mo HUXKHUM KOH-
LLOM cBan 1 No ee BOKOBOM MOBEPXHOCTU COOTBETCTBEHHO; U — NEPUMETP
ceyeHus ceau,; fi — pacHeTHOe conpoTUBIIEHME MPYHTA i-ro Cnos no 6okoBou
NOBEPXHOCTM CBaW; h; — MOLLHOCTb i-ro0 Crosi rpyHTa, npopesbiBaemMoro
cBaemn.
Hecywaa cnocobHocTb cBan No martepuany onpegensercs no
doopmyrne
N=7v.-0(r, R, -A+R - A), (6.6)
roe y. — KoadouuMEHT ycrnosun paboTbl, NPUHMMAETCA B 3aBUCUMOCTU OT
BMOa cean n nx nonepedHoro cedeHunsa ot 0,6 oo 1,0; ¢ — KoappuumeHT
NPOAONBHOIO n3rnba; v, — KOadUUMEHT ycnosun pabotbl 6eToHa; R, —
npu3aMeHHasi NpPoYHoCcTb 6eToHa; Ry — pacyeTHOe CONpPOTMBIIEHNE apMaTy-
pbl CXaTulo; As — NNowaab CeYeHns NPoaoSIbHON apMaTypbl.
[lo emopou epyrne pacyeT BbINOMNHAT TOMNbKO Ans dyHOAAMEHTOB
N3 BUCAYMX CBaW No ycnosuto (3.2).
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3AKNIOYEHUE

Ncnonb3ysa matepuanbl nocobus, CTyaeHTbl MMEKT BO3MOXHOCTb
O3HAKOMUTLCS C OTHOCUTESbHO LUMPOKMM OuanasoHOM BOMPOCOB, peLlae-
MbIX Mpu paspaboTke pearnbHbIX MPOEKTOB OCHOBaHWA U (pyHOAAMEHTOB
30aHUIA U COOPY>KEHWI PA3NINYHOIO Ha3HaYeHMS.

Heckonbko B3anMOCBSA3aHHbLIX ApYr C APYrOM pasfenoB BKOYaOT
crneundguyeckme ceefieHnst No n3ydyaemon avcumninHe, Kotopble 6asmpy-
IOTCA Ha 3HAHUSX YYalUMXCS, MOSTYYEeHHbIX NPU U3YyYeHUU COMNPOTUBIIEHUS
mMaTepunanoB, CTPOUTENbHOW MeXaHWKW, CTPOUTENbHbLIX MaTepuarnos, a
TaKKe apXUTEKTYpbI.

[na cokpalweHna TpyAOEeMKOCTU BbINOMHEHUST pacyeTHO-rpadmnyec-
Knx paboT B nocobumn npmBeaeH HeO6XoaUMbIN CNPaBOYHbIA MaTepuarn.
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KOHTPOIJIbHbIE BOMPOCHI

1. OCHOBHblE (PU3NKO-MEXAHNYECKNE CBONCTBA MPYHTOB.

2. YTO Ha3sbiBaeTCca OCHOBaHMEM U (PYHOAMEHTOM W Kak OHW Knac-
cnpunumpyrotTca?

3. Kakve dasbl Hanps»KeHHOro COCTOAHWUA UCMbITbIBAET FPYHT Npu
AENCTBUM BHELLUHEN Harpy3kn?

4. Kak onpenenuTtb BepTUKarnbHblE HaMpshKeHUst B OCHOBaHUWN Mpu
AEeVNCTBUN BHELUHUX Harpy3oK?

5. Kak knaccnuumpyroTca 3gaHus U COOPY>KEHUS MO XKXEeCTKOCTN?

6. Kakne ocHoBHble Buabl gedopmauui 30aHuUM MOryT BO3HUKHYTb
Nnpw HepaBHOMEPHbIX Ocagkax?

7. YTO BXOOUT B COCTaB MHXEHEPHO-TEONOrMYecKnx U3bICKaHNIN?

8. Buagpbl nethopmaunim oCHoOBaHUM.

9. 'pynnbl NpegenbHbIX COCTOAHUW. B yem coctouT uenb pacdeTa
OCHOBaHWW Mo 3TUM rpynnam?

10. Kakue ycrnosus HeobxoamMmo yunTbiBaTb NPU Ha3HaA4YeHUN rnyobu-
Hbl 3aN10XXeHUs1 PYHOAMEHTOB.

11. O6was pacyeTHasa cxema hbyHOameHTa, BO3BOAUMOrO B OTKPbI-
TOM KOTSIOBaHe.

12. Kak knaccudmumpyroTcs pyHaamMmeHTbl, BO3BOAVMbIE B OTKPbITbIX
KOoTrnoBaHax?

13. Kak HasHa4aloT pasMmepbl NOAOLBbLI XECTKOro doyHaameHTa npu
LEeHTPanbHOM N BHELLEHTPEHHOM MPUNOXEHNN Harpy3kn?

14. Kakue cyLLeCTBYOT MeTOAbI onpeaeneHns ocagok pyHaameHToB?

15. Kak onpepenuntb ocagky dyHOamMeHTa MeToAOM MOCITIOMHOro
CyMMUPOBaHNA?

16. YTo BXOOUT B cOCTaB cBanHOro oyHaameHTa?

17. Bugbl cBanHbIX POCTBEPKOB.

18. Yto Takoe «cBanHbIN KyCT»?

19. Pac4eT cBau no matepuany.

20. Hecylas cnocobHOCTb cBaK Mo rpyHTy.
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