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BBEAEHWUE

HacTosWwnn HOpMaTUBHbIN OOKYMEHT pa3paboraH C uenbi y4vera
npyu NPOEKTUPOBAHUU 30aHUN OCODEHHOCTU Npouecca CABWKEHURA 3eM-
HOW NMOBEPXHOCTU Ha noapabarbiBaeMbIX TeppuTOopuax BepxHekaMckoro
MECTOPOXAEHUS KanuWHbLIX COMen, KOTOPbIW NnpoTekaeT AnuTenbHOe
BPEMS.

Y4eT cKOpoCTH fedopMaumn 3eMHOW NOBEPXHOCTW U penakcauunu
HaNPAXEHUN B rpYHTE Ha KOKTaKTe C pyHaaMeHTaMu, NpelyCMoOTPEeHHbIN
NaHHLIM HOPMAaTUBHLIM AOKYMEHTOM, NO3BONAET CHU3UTL 3aTpaTbl Ha
KOHCTPYKTUBHBIE Mepbl 3alUUTbl 30aHUKA OT BPeAHOro BNUAHUA TOPHbLIX
pa3paboToK.



TEPPUTOPUAJIBHBIE CTPOUTENBHbLIE HOPMbI
NMEPMCKOW OBNACTH

3O0AHUA HA NOAPABATBIBAEMbIX TEPPUTPUAX
BEPXHEKAMCKOIO METOPOXOEHUA KAITUNHBLIX COJIEWN.
HASHAYEHWE CTPOUTENBbHbBIX MEP SAWUATLI.

[laTa sBeseHuns 1998-09-01

1 OBJIACTbL NPUMEHEHWUA

1.1 HacroAuwue HOpPMbl pacnpoCTpaHATCA Ha NPOEKTUpPOBaHWe
3naHuN, npegHasHauYeHHbIX ANA CTpouTenbCTBa Ha noppabarbiBaeMbiX
TeppuTopunax BepxHeKaMCKOro MECTOPOXAEHWA KanWWHbIX conen, rae
NPOBOAWNUCHL, NPOBOAARTCA WNW HaMe4darTCA K NpoBeldeHUIOD ropHble
pa3paboTku, NPy KOTOPbIX WUCKIHOYAETCHA BO3MOXHOCTb MORBMEHWA Ae-
popmayni 3eMHOW NOBEPXHOCTU NPOBAnNbHOro Xapakrepa.

1.2 [lonoxeHua HacTosero AoKyMeHTa aBnaTca 0b6a3aTenbHbIMMU.

2 HOPMATUBHbLIE CCBLIJNTKW

B HacToawmx HopMax UCnonb3oBaHbl CCbINIKM Ha cneaylowmne AoKy-
MEHTb!:

[OCT 12248-96 «[pyHTbl. MeToabl nabopatopHoro onpegenerus
XapaKTEPUCTUK IPYHTa U 4ePOPMUPYEMOCTUY.

[OCT 5180-84 «I'pyHTbl. Metoabt nabopatopHoro onpegenexHus
(PU3NYECKUX XapaKTEPUCTUKY.

CHull 2.01.09-91 «3aanua n coopyxeHnus Ha noapabaTbiBaembix
TEPPUTOPUAX U NOCA[OYHBIX FPYHTAXY.

CHul1 2.02.01-83* « OCHOBaHUA 30aHUIA U COOPYIKEHUA».

CHuIM 2.02.03-85 «CpanHble dyHaaMeHTbI».

CHul1 2.03.01-84* «BeToHHble 1 xene3obeToHHbIE KOHCTPYKUMM Y.

«[TonoxeHwe o0 nopagke Bbldayu paspeleHnid Ha 3acTPoRrKy nno-
ljafen 3saneraHva nonesHblX WcKonaembix», PyKOBOASILUMA [OKYMEHT
[ocropTexnagsopa Poccun P-07-105-96.

«PyKoBOACTBO MO NPOEKTUPOBaHUIO 34aHUiA U COOPYXEHWH Ha noa-
pabaTtbiBaeMbIX TeppuTopusx. Hacte ll. MNpoMbluineHHble U rpaxgaHckue
3ganusa», M., Ctpounsaar, 1986.

«PYyKOBOACTBO NO NPOEKTUPOBEHUIO KOHCTPYKLUMIA NEHENbHBIX XU-
NbiX 3aaHUKA ANa ocobbix rPyHTOBLIX yenosud», M., Ctponusaar, 1982,

«MIHCTPYKUMA NO 3alymTe PYAHUKOB OT 3aTONNEHUA U oxpaHe OBbek-
TOB HA 3€MHOW NOBEPXHOCTW OT BPEAHOMO BAUSHUA NOA3EMHbLIX TOPHbBIX

pa3paboToK B ycnoBusix BepxHEKaMCKOro MECTOPOXAEHWS KanuiHbIX
conenr, C.-lletepbypr, 1894.



3 OMNPEQENEHWUA

B HacTOSWUX TeppuTophanbHbiX CTPOUTENbHBIX HOPMax NpuUMeHe-
Hbl CNeayrwmne TeEpMUHblL N UX onpegeneHuns:

Mynbna caoBUXeHUA 3eMHOW NOBEPXHOCTH — YYACTOK 3eMHOW
NOBEPXHOCTU, NOABEPrIMNIACA CABWXEHUK NoA BAUAHUEM NOA3eMHbiX
pa3padboToK.

[naBHble OCH MYyNbAb! COBUXEHUA — BEPTUKaNbHbIE CeYeHURn
MyNb4bl MO NPOCTUPAHUID U BKPECT NPOCTUpaHusa (N0 NageHuio) nnacra,
NPOXoAsUNe Yepes3 TOYKKM 3EMHOW NOBEePXHOCTU C MakCUManbHbIM Oce-
naHuem.

OcenaHne — BepTUKanNbHas COCTaBNAKWAA BEKTOpa COABUWKEHWUS
TOYKK 3EMHOW NOBEPXHOCTMU,

[OpHU30OHTaNbLHOEe COABUXEeHUe — ropu3oHTanbHaa cocTaBnsoulas
BEeKTOpa CABWXEHUSA TOYKN 3€MHOU NOBEPXHOCTW.

HaknoH MHTepBanoB B MynbAe CABWXEHUA — BepTukanbHas
nedopmMmauma 3eMHOW NOBEPXHOCTWU, onpefensemMan Kak OTHouwieHue
PA3HOCTU OCedaHuA 4BYX COCEAHNX TOYEK My/ibAbl K pACCTORHUIO MEeXAay
HAMM.

KpuBuiHa Mynbabl CABUWXEHUA — BepTUKanbHas aedopmMayus
3EMHOU NOBEPXHOCTW, onpepenaemas Kak OTHOWEHWe HaKNOHOB ABYX
COCeAHUX UHTepBanoB MynbAbl K NONycymMme ANUH 3TUX UHTEPBaroB..

Panuyc KXpnBU3Hbl MynNbabl CABUXEHUA — BeNU4YNHa, obpartHas
KPUBU3HE MYNbObl CABUXEHUS.

OTHOCUTeTbHbLI® TOPU3OHTasNIbHble AedPOopMaillMU PACTAXKEHHUA
UMW CXKAaTUR — OTHOUWIEeHWe U3MeHeHUs ONUHblI UHTepBana B FOpU3OH-
TanNbHOW NNOCKOCTY K €ro nepBoHaYyanbHOn AnnUHe.

CKxopocTb gedopmayuu 3eMHOHU NOBEPXHOCTU — HU3IMEHEHUEe
nedopmMayu 3IeMHOU NOBEPXHOCTU B e4UHNALYY BPEeMeHU.

[ToapaboTka obbekTa — BbIEMKA NONE3IHOM0 UCKONaeMoro, OKasbl-
BaKOLLIAA BAUAHNE Ha 0BbeKT.

[ToopabaTwiBaeMan TeppUTOPUA — TeppuUTopUA, noaseprarouan-
CA BNUSHUIO NOA3EMHBIX FOPHBLIX pa3paboTok.

[lpenoXxpaHUTENbHbIK LeNUK — YacTk 3anexwu Nones3Horo WUCKo-
NaeMoro, OCTaBneHHana B Hegpax B Lienax npenoTepallesHnn onacHOCTY
BNWAHUA ropHbiX pa3paboTok Ha oObeKTh!.

[IpoBan — y4acToOK 3€MHOW NOBEPXHOCTU, NoaABeprwuica obpylue-
HWIO MO BNUAHUEM NOA3EMHbBIX FOPHbIX BbipalOoTOK.
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4 ObUWWE NONTOXEHUA

4.1 [poexTnposanne 3[aHUiA 4NA CTpoUTenbCcTBa B 30HE BPELRHOIO
BAWAHUA FrOPHbIX pa3paboToK QOMKHO NPOU3BOAUTCA B COOTBETCTBWU C
HACTOAWMMU HOpMamu, gencteyrowuMmu rnasamu CHull 1 c ydeTom Tpe-
BosaHud «[lonoxeHna o MNMopsAaKe BblgayWn paspelleHuidt Ha 3acTpPOouKy
nnowlanen 3aneraHna NONe3HbiX UCKONaeMbIX».

4.2 3actponka TeppuTOpuM 3aneraHua KanuuHblX conen fonycka-
ETCS TONMbKO HA OCHOBE fopHoreonoryeckoro obocHoBaHuA.

4.3 [NporHo3 oxupaembix (BEPOATHBIX) Aedopmauni 3emMHOU No-
BEPXHOCTU C YKa3aHWem BO3MOXHOCTU BO3HWUKHOBERWUA NMPOBanoB WU BO-
POHOK Ha 3acTpavBaeMowh TEPPUTOPMWN NPOU3IBOAUTCA HAYYHOW 4HacTbio
OAO Bcepoccuinckuin HayuHo-uccnenosarenbCkui U NPOEKTHbIN UHCTU-
TYT ranypruv unu AO [anyprua n oTpaxaertca B FOpPHOreosIorM4eckom
000CHOBaHWN CTPOUTENLCTBA.

4.4 Heobxopumbie Mmepbt 3aluMThl 34aHUNA, BO3IBOAUMbIX Ha nogpa-
BaTbiBaeMbIX TEPPUTOPUSX, Ha3HaA4YalTCA cneyvanucraMn no 3sawure
3AaHNA 1 COOPYXEHWA OT BNUAHKA NOA3EMHbLIX FOpPHbIX pa3paboTok Ha-
yq4HON Yactu OAQ BcepocCHUCKUA HaydHO-UCCNenoBaTenbCkui 1 npo-

EKTHBIR MHCTUTYT ranyprun Ha crtaaunu paspadoTku ropHOreonorM4eckoro
00OCHOBaHWA CTPOUTENLCTRA.

4.5 CTpoutenbcTeo 34aHUM B 30HE BNWUAHWSA TOPHbIX pa3padboTok,
raie BO3HUKaKT aedopMaynum 3eMHON NOBEPXHOCTKU, AONYyCKaeTcs, ecnu
npeayCMOTPEHHbIE TOPHOTEXHUYECKUEe U CTPOUTENbHbLIE MeponpusaTUs
obecneymMBaOT HOpPManbHYO 3KCNNyaTayuio 3gaHni Kak BO BpeMs noAa-
pabOoTKK, Tak U nNocne Hee.

4.6 [lpOYHOCTb, YCTOMYMMBOCTbL WU 3KCNNyaTayunoHHas nNpuroaHoCTb
3faHu, BO3BOAUMbBIX Ha noapabaTtbiBaemMon Tepputopnu, AomKHa ObiTb
obDecneveHa:

paunoHanbHbiM pPacnonoXeHWeMm 34aHu OTHOCUTESNMbHO MyMbAbl
CABUXKEHUSA,

yMEeHbLIeHneM pedopMayun 3eMHOWU NOBEPXHOCTU C MNOMOUbIO
FOPHOTEXHUYECKUX MEPONPUATUM;

NPUMEHEHUEM B 34aHMAX CNeuuanbHbiX CTPOUTENLHbLIX Mep 3allu-
Thl.

[lpuMeHeHue yKasaHHbIX Mep 3alyuTbl He UCKIIOYaEeT NOSBMEHUA B
HECYLUMX WU OorpaxgatolmMx KOHCTPYKUMAX 34aHuin paedopMauum U Tpe-
LMH, AONYyCKaeMbIX NO yCNOBMUAM 3KCNNyatauum u yCTpaHAaeMbIX PEMOH-
TOM.

4.7 lpoekTbl 3aaHuK, paspaboTaHHbie AnA O0DObiYHbIX YCNOBWUHA
CTpouTenbCcTBa, He AOoNnyckaeTca MNpPUMEeHATb AN CTPoUTenbeTBa Ha

nogpabaTbiBaeMbix TeppuTopuax Be3 nposepkn pac4yeToM u nepepabor-
K UX B COOTBETCTBUM C TpeboBaHUAMWU HACTOALMX HOPM.
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4.8 lMpoekramy 3naHUKA B CAyYasX, ycTaHaBNUBaeMblXx NPOEKTHOWU
OpraHusauvein, Ha nepuol akTUBHOW CTaguu npouecca CABMKEHWUA cne-
AyeT npeaycmarpusaTth BbiNONHeRue paboT, CBA3AHHbLIX C UHCTPYMEH-
TanbHbIMKU HabnwaeHuamu 3a gedopmaunuaMyu 3eMHON NOBEPXHOCTU W
3N0aHuN.

4.9 K npoekry 3gaHus cnegyert npunarartb cneyunanbHbid nacnopr,
B KOTOPOM HeobxoauMOo yKas3aTs:

KPATKOE ONUcaHne KOHCTPYKTUBHOW CXEMbI 3[13HUS,

LaHHbIe 0 OU3NKO-MEXaHUYECKUX XapaKTepUCTUKaAX TPYHTOB OCHO-
BAHUA;

NaHHbIe 0 BeNU4YnHax gedopmaymii 3eMHOU NOBEpPXHOCTH;

ykaszaHua 00 UHCTpyMeHTanbeHbiX HabnwaeHUsax 3a gedopmMmauusmm
3eMHOW NOBEPXHOCTU U 34aHUA (N. 4.8),

ANaHHble 0 pe3ynbTarax WHCTPYMEeHTanbHbiX HabnogeHun npu caa-
ye 30aHNUs B 3KCNNyaTauuio;

N3aHHble O NpeaycMaTpuBaeMblX Mepax 3alinTbl, OcyuiecTBNReMbIX
B Nepuog CTpoUTeNnbCTBa U IKCNNyaTaynu,

yKa3aHua o0 cnocobax BbipaBHUBAHNA 30aHUA.

[TacnopT [OMKeH NOCTOAHHO HAaXOAUTHLCA B 3KCNNyaTupyouwlen w
NPOEKTHOW OpraHu3aLuax.

4.10 B cocrtae NpoekTHOW ROKyMeHTauuu Heobxoaumo BKNKOYATH
pasgen «TexHuyeckasa akcnnyarayums 3ganuna» (13), npeaycMmaTpuBato-
LKA npefoTBpallieHne HapylleHWA 3SKCnNyaTauuoHHOW nNpurogHocTy
30aHns B nepuog cpoka cnyxbbl, a Takke obecnevyeHve BecnepeboHon
PaboThl UHXEHEePHOro 000pya0BaHUS.

Pasgen TO gomkeH codepxaTtb ykasaHusa: 0 NpueMke B 3kcnnyara-
LUW0 38KOHYEHHOro CTPOUTENbLCTBOM 3[4aHUA, O NPOBeAeHUN CUCTEMATHU-
HYeCKUX OCMOTPOB HECYLLUMX Y Orpaxaarowmx KOHCTPYKUWRA, O cUcTeMaTu-
YECKOM KOHTpOne 33 COCTOAHWEM BOAOHECYLWUX BHYTPEHHUX WU HapyX-
HbIX CETEW WU BOAOCOAEPXALLUX COOPYXeHUN; 0 HabnaeHWAX 3a BNaX-
HOCTbIO MPYHTOB OCHOBaHWA B NOMEUeHUAX C MOKPLIM TeXHONOrM4eCKUMm
NPOUECCOM K B MecTax BBOAa WU BbINYCKOB KOMMYHWKaUWA, O BbINONHE-

HUW, B cny4ae HeoOxoauMocTu, paboT No BbipaBHMBAHWUIO 34aHUA U ero
DEMOHTY.

2, ACXOOHbLIE AAHHbLIE ONA
NMPOEKTUPOBAHWA 30AHUA

5.1 B Ka4yecTee UCXO4HbIX f4aHHbIX TPV NPOEKTUPOBaHUN 303aHUN HA
nogpadatbiBaeMblX Tepputopuax cnegyetr NpyUHUMaTb MaKCUManbHble
oxuaaemble (NpU UMEKLWNXCA KaneHaapHbIX NnaHax pa3sBuTUA FOPHbIX
paboT) UnKu BepoATHbIE (NPKU OTCYTCTBUU KaneHgapHbiX NasHoB FOpPHbIX
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paboT) BEenUUMHbI CABUMXEHUWA U Aedopmaynit 3eMHOW NOBEPXHOCTU B
HanpasBneHnax NaaeHnas U NPOCTUPaHNA nnacra.

5.2 Oxupaemble (BEPOATHLIE) CABUXEHUR U aedopMayn 3eMHOW
NoBEPXHOCTU NoApasaensaTCca Ha creayrowne suabl.

a) ocefanune 1, MM;

0) oTHOCUTENbHAA FOPU3OHTaANbHAA AePOpPMaLMA PaCTAXEHUA UNu
CXAaTUA €, MM/M;

B) HAKMOH /, MM/M;

r) KpMBU3Ha (BbINYKNOCTW, BOTHYTOCTU) K, 1/KM, UNn papnyc KpUBu3-
Hbl R = 1/K, KM;

A) rOpPU3OHTaNbHOE CABVIXKEHUE &, MM,

e) CKOPOCTb W3MEHEHWUA OTHOCUTENbHOW FOPU3OHTanNbHOW Aedop-

———

MaLun pacTsxkeHus (cxatusa) €, 1/Mec;
) CKOPOCTb M3IMEHEHUA KPUBU3HbI 3EMHOW NoBEepPXHO-

iy

ctyn K, 1/M-Mec;

3) CKOPOCTb U3MEHEHWUS HaKMoHa 3eMHO NOBEPXHOCTH j , 1/Mec.

5.3 Pacuer oxvpaembix (BepoATHbIX) AedopMauni 3eMHOW No-
BEPXHOCTU NpPOU3BOAUTCA TOPHLIMU UHXeHepaMu-Mapkuwievaepamu no
MeToAnKe, N3noxeHHon B «MHCTpyKuuK no 3awute pyaHMKOB OT 3aTOMN-
NeHUA U oxpane 0DbeKTOB 3eMHOW NOBEPXHOCTU OT BPEAHOMo BMUAKUA
NoA3eMHbIX FOpHbIX pa3paboTok B ycnosuax BepxHekaMCcKoro MecTopo-
KAEHWUA KanuruHbix coneny», C.-1., 1994 .

5.4 B 3aBUCUMOCTU OT MaKCUMarbHbIX BenMUYUH aedopMmaliuiz 3eM-
HOW nNoBepPXHOCTU nogpadbarkLiBaeMble TEPPUTOPUU PasAENAIOTCA Ha Ye-
Tbipe rpynnbl (Tadn. 1).

5.5 PacyeTHble 3HaveHus aedopMauin 3eMHON NOBEPXHOCTH, Y4u-
ThbiBAEMbIE NPU pacyeTe 34aHUA KakK (pakTopbl Harpy3ku, onpeaensioTcs
YMHOXEHUEM O aaeMblX (BEPOATHbLIX) 3HaAYeHU AedhopMaljui Ha cooT-
BETCTRYIOWMUE KOadhdDUUNEHTL! N, NpuHUMaemsle o tabn. 2.

5.6 [lpu pacyere KOHCTPYKLUMNA 34aHUs Ha BO3geicTene aedopma-
LiMA 3eMHOWN NOBEPXHOCTW cneayer BBOAUTbL KOIPPUUKMEHTbl yCnoBun
pabotbl m, yuduTbiBaloWwMe ocpegHeHne pedopmMauunii o anune
(WwupuHe) 3ganuns. KoadduumeHTbl yenosun paboTtbl onpeaensoTca A0
Tabn. 3.

5.7 PacuetHoe nepemewyerHne nobOR TOYKM OCHOBAHWA OTHOCU-
TENbHO COOTBETCTBYKOWENH LEeHTpanbHOW OCW 3AaHWUA UNKU ero OTceka
(puc. 1) cneayeT onpeaensaTb na opMmynam:

OT KPUBWU3HbI 3EMHOW NOBEPXHOCTU

X2
y=n,m.o35 i
2R

OT rOPU3OHTanNbHbLIX AedopMayuin (pacTaXeHus, CxaTua)
Al=+n.m,e x, [2]




Tabtnuua 1

i, i A

_T Hedopmauvmn 3eMHOU NOBEPXHOCTU
Mpynna | OTHOCUTENBLHAA FOPU3OHTanNb-
Teppu- | Has aedopMauns pacTAXEHURA KpnauaHa HaxnoH
TOpYU MU CXaTUus
£, MM/M 5-10'3, 1/mec. K, 1/xM (R, kM) f_<'-10"5, 1/M.MEC | ,".10*3' 1/Mmec
[ 122€>8 03<g <1 1(1) < K(R) < 0,33(3) 10< K <30 | 202/>10 | 05< | <15

I 01<€ <03 | 0333)<KR)<0147) | 3<K <10 |
M | 52¢>3 1 001<E <0,1] 014(7)<KR)<0,08(12) | 1<K <3

£ <001 |0,08(12) < K(R) < 0,05(20) K <

@)




Tabnuua 2

koahPpuymeHThl

obo3Havenne ] BennivnHa

Bua aedopMauyum 3eMHOK NOBEPXHOCTH

—
OcepaHue 1 Ny 1,1 (0,9)
[[Opu3oHTanbHOE CABUXEHUE £ ng 1.1 (0,9)
OTHOCUTENnsLHaA ropul3oHTanbHan geopmManma pac- Ne 1,2 (0,8)

TAXEHWUA UMK CKATUA €

CKOpOCTb OTHOCUTENLHOW FOPU3OHTaNbLHONU aedop- - 1,2 (0,8)
MaLUWn PACTARXEHUA U CKATUAR € 2

[lpumeyaHue. KoappruyneHTst N MeHblle eAnHNLbLI ChneayeT yvYnuTbiBaTh
npu pacdeTe 3naHUK Ha OQHOBpPEMEHHOE NEeWCTBUE fe-
dopmaunini 3eMHOK noBepxHOCTU ABYX W Donee BMAOB,
Koraa yMeHbllieHue 3HadenHus pedopmaliuit kakoro-nubo
BUAE MOXET yXYALLUTL YCNoBUA paboTbl KOHCTPYKUWUMK.

Tabnuya 3

KoadhpuuymeHTsl ycnosuu paborsl m

Bug AeopMaunn 3eMHOK NOBEPXHOCTU | 0Foana-|  F10 ANvHe 3aaHvna /, M
HEHNE I menee 15[ 15-30 |Gonee 30

OTHOCUTENbHAaR ropu3oHTanbHan ae- me 1.0 0,85 0,70
hopmMalusa PacTAXEHUs Ny CKaTus |

— 1
CKOpPOCTb OTHOCUTENLHOW rOPU30H- 0,856 0,70 |
TanbHoW pehopMaliny pacTaXeHUs Unn l |
CHaTHA 1 |

[lpumevarue:. 1. Ana Kpyrnoro B nnaHe 3faHns 3a / NPUHWMBETCR ero
BHELUHNNA ANaMETD.
2. ina 3nanua (coopyxeruna) 6awleHHoro Tuna npu /<15 M
cnegyer npyuHuMaTte m, = 1,95.
3. ANA NnoAKpPaHOBLIX NyTEW MOCTOBLIX KDAHOB, UMEOLL{AX
anvdy 60 M, cneayet npuuumarte m, = 0,5.

—
-




Puc. 1. CxeMb! K pacyemy riepeMelyeHuld moyek 3eMHol nogepx-
Hocmu npu nodpabomke, 6bI38aHHbIX KPUBU3HOU 3eMHOU
rnogepxHocmu (a) u nNod eo3delicmeueM 20PU3OHMANLHLIX
degpopmayuli (6)
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rae X — pacCTosHWe OT paccMaTpuBaeMOW TOUKUM OCHOBAHUA 40O LUEH-
TpanbHOW OCK 34aHuUAa UNK ero oTceka.

[Mpumeyanue:. [Npu pacueTe no gopmyne /2/ B npojonLHON pame
KapKacHOro 3aHua Unu ero oTceka NonoXeHwe LeH-
TpanbHOW OCKU CneayeT nNpuHuMmaTs B cepeguHe Bno-
Ka XECTKOCTW HEe3aBUCMMO OT pacrnonoxeHws Onoka

KECTKOCTN OTHOCUTENBHO OCY CUMMETPUMN.
PacueTHbid yron HaknoHa 8 NOOOK TOYKE OCHOBAHURA Ik , BbI3BaH-
Hbi pedopMaynaMu 3eMHOW NOBEPXHOCTH, cneayeTr onpeaensts nNo

opmyne

i, =+n.m, /31

X
R

OcobeHHOCTU MHXXEeHEePHO-reonornyeckux
M3blCKaHUU noapabarbiBaeMbIX TEPPUTOPUN

5.8 llonesbiM MHXEHEPHO-TeONOrMYEeCKUM W3bICKAHUAM Nnowjanku
CTPOUTENLCTBA AONMXKHLI pealuecTsoBaTh cOOp U TWaTenbHOEe U3yveHune
mMartepunanos 00 UHXeHEPHO- U FOPHO-TeONOrMYEeCKUX yCNnoBuMAX panoHa
CTPOUTENBLCTBA HA OCHOBaHUW apXWBHbLIX AaHHbIX U MaATepuanos HaTyp-
HOro obcnegoBaHus,

5.9 lNpu oueHKke rpyHTOB OCHOBaHWA criefyeT yuuTbiBaTb, YTO C
TOYKU 3peHusn BosgencTeus noapaboTku Ha 3faHne HebnaronpuATHLIMU
ABMNAKTCA NNoWanku CTPoUTENbCTBA CO CKaNbHLIMWU, KPYNHOODNOMOY-
HEIMWU, NAOTHLIMW MWHUCTLIMU TPYHTAMW C BbICOKMMK WNKU NOBbLIWEHHbI-
MU XKeCTKOCTHbIMY cBOUCTBaMW. lpegnoytenune cneayer orgasaTtb Nno-
Liaakam cTpoutenbctea ¢ bonee cnadbbiMn rpyHTaMn B OCHOBaHWKM 3aa-
HWWA, ecnn OHKU 0ONnafalT AOCTATOYHOW HecyLen cnocoOHOCTLIO.

5.10 Tupporeonorudeckne ycnosust nnowjaakm CTpouTenscTea C

BLICOKMM YPOBHEM IpYHTOBbLIX BOA, Hanuinem pek, BOAOEMOB AOMKHb!
OLUEHNBATLCA C Y4ETOM OcedaHus 3eMHOW NOBEPXHOCTA BCNEACTBUE Ye-

rO CyL{ECTBYIOWWIA OTHOCUTENBHO HEE YPOBEHb BOA MOXET NOBbLICKUTLCS,
Y4TO MOXET NPUBECTU K 3aTONNEHUIO 3aHWK, NOA3IEMHbLIX COOPYXEHWUN,

TpaHuwlen, CaHUTapHO-TEXHUYECKUX KOMMYHUKaLMK, K 3abonavuBaHuto
noapaboTaHHOro y4acTka unv aktuBu3ayun onona3HeBbIX ABMEHUNA.

5.11 Tlpu ouUeHke ruaponorniecknx ycrnoeBun nrnowanku CTpouTenb-
CTB2 HeodOX04WMO YyuUTbiBaTb BO3IMOXHOE W3MEHEeHWe pexuma U Ha-
NpaBneHUA CTOKa NOBEPXHOCTHbLIX U NUBHEBLIX BOQ OT OCEeAaHn 3eMHON
MNOBEPXHOCTY, BbI3BAHHbLIX NOAPa0OTKOW.

5.12 MaTtepuanbl MHXEHEPHbLIX WU3bICKAHWA AONXHbLI AONONHUTENL-
HO codepXxarTs:

—~ OLEHKY BO3MOXHbIX U3IMEHEHUWN (PUINKO-MEXaHUUYECKUX CBOUCTR

rPYHTOB BCMEACTBUE U3IMEHEHUA THAPOreoNnoruyecknx yCnoBun;
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— cBefleHUA O CcTapbixX MOpHLIX BbipaboTkax (MeCcTo pacnonoXeHus,
KOHTYPbI NYyCTOT, BMeulatoLlue nopoabt);

— pe3ynbTaTtbl UCMbITAHUWA FPYHTOB OCHOBAHWA NO METO4UKaM, W3-
NOMEHHLIM B NpUnoxeHuax 1 u 2.

6 MMAHUPOBKA U 3ACTPOUKA
NOAPABATbLIBAEMbIX TEPPUTOPUN

6 1 3acTpofka TeppuTOpUN 3aneraHusa KanuiHbIX COnei Aonycka-
eTca nocne nony4yeHwus B opraHax I ocroprexHaasopa Poccun U Teppu-
TOpUanbHbIX nogpasfeneHnit POCKOMHEAP pa3spelleHuA Ha 3aCTPOWKY
nnowjagevn 3aneralust None3Hblx CKonaemMblx.

6 2 BbiDop nnowanok AOMmMKeH Npou3BoaUTbCa C yYeTOM OXupae-
MblX (BEpOATHbIX) gedopmauyuvii 3eMHOW NOBEPXHOCTH, AomkeH ObiTb
0D0OCHOBaH TEXHWKO-3KOHOMUYECKUM aHanu3oM 3aTpaT Ha 3auUTHbie
MEPONPUATHUA U Ha BbIHOC CTPOUTENBLCTBA HAa TepPPUTOPUN, NOA KOTOPLI-
MiA

a) HeT 3anexu KanninHbIxX conen:

©) 3aneraloT HenpoMbIlNEeHHble 3anach!;

B) 3anexs BblpaboTaHa, npouecc pedpopmaunii 3eMHOR NOBEPXHO-
CTU 3aKoH4unca W nocne crtabunusauvu gedopmauuit BO3IMOXHOCTb
BO3HWUKHROBEHUA BOPOHOK U NpOBAaNOB UCKIOYAETCS;

r) noapaboTka OXWOaeTCsA Nocne OKOHYaHUs Cpoka aMopTu3auuu
NPOEKTUPYEMbIX 0D BbeKToB

63 HenpurodHbiM K 3aCTPOKE CHUTAKOTCA YHACTKW, HA KOTOPbIX:

a) N0 NporHo3y AegopMalnn 3eMHOW NOBEPXHOCTU NpeBbillaloT
BENWYWHBI NS | rpynnbl TEPPUTOPUN,

©) BO3MOXHU 0Dpa3oBaHue NpoBanos, 3aToNNeHWe rpyHTOBbLIMUA BO-
famu, obpasosaHue ONON3HEN, BbIXOAb! TEKTOHUHECKUX HapPYLUEHWUN;

B) AePOpMaLMK 3EMHOW NOBEPXHOCTU He NoAAAalTCs NPOrHo3upo-
BaHUIO,

r) pPacnonoXeHbl NOA3EMHbIE XpaHUNUWa-MOruNbHUKK Hepaaunoak-
TUBHbIX TOKCMYHbIX UNWN paaN0aKTUBHbIX OTXOL0B.

6 4 Kaptorpadpuyecknn matepuan, HeobxoauMbin ANKs pa3paboTku
NPOEKTOB 3acTporku noapadaTbiBaeMbiX TEppUTOpui, AOMKEH coaep-
KaTb.

a) KOHTYpbl nnouwjanen 3aneraHns DanaH-oBbiX U 3abanaHcoBbIX
3an1acoB NONe3HOro UcKkonaemoro;

0) nnaH ceTn pasBenoYvHbIX CKBaXXWH,

B) NNaH nnowanmn 3acTpovuku C U3ONUHUAMK pa3BnTUa aedopmaymm
BO BPEMEHMU,

) KOHTYpPbI NNowagen TeppUToOpuin pasnuMyHbiX rpynn no senuyMHaM
nedopmayuut 3eMHON NOBEPXHOCTM,
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L) KOHTYPbl npeaoxXpaHnuTenbHbIX LLeNUKOB,

) KOHTYPbI rnowaaein, rae npoyecc geopmaunin 3€MHON NoBEpPX-
HOCTW 3aKOHYUNCSK;

3) 30HbI 06pa3osaBLLMXCA U BO3MOXHbLIX RPOBANOs,

1) 30HbLI BO3MOXHbIX 3aTONNEHUA IPYHTOBLIMU M NaBOAKOBbLIMK BO-
AaMMU.

6.5 Mpu nnaHUpoOBKE U 3aCTPOWAKE XuMblx panoHOB Ha noapadaThi-
BAEeMbIX TEPPUTOPUAX AONMKHbI YYUTbIBATLCA COYETaHWA TOPHOreonoru-
HECKUX U rpafoCcTponTENbHbIX YCNOBUMN.

6.6 Pa3smeuwenve dyHKUMOHANBbHbLIX 30H N 3NIEMEHTOB XWNOro pau-
OHa No rpynnam nogpabatbiBaeMbiX TEPPUTOPUA NpuBeseHo B Tabn. 4.

Y4acTkn, He NnpurofHble 4Ns CTpoOUTEeNLCTBa, cnegyer oTsoAnTb Noa
MOMOChI 03eNIEHEHUR, CKBEPLI, NAPKWU U 30HbI OTAbIXA.

Tabnuya 4
1 l{enecoobpasHoe |
PyHKYMOHANbLHLIE 30Hbl U 3NEeMEHTHI pasMeLLeHne no
XWNOro paitoHa rpynnam noppabatbi-
BaeMblX TEPPUTOPUN
1. Y4acTKu WK U AETCKUX yUupexaeHun 1V,
B} . |
2. Y4acTku yuypexaesu u npeanpusitiin 00- 1V, Il

CNY>XUBaHWUA KyNbTYpPHO-ObITOBOrO HasHaue-
HUA MUKpOpaoHa N XUnoro panoHa |

A ey - e

3. Y4acTKn KOMMYHanbHO-X03ANCTBEHHOIO Ha- IV, I, |l |
3HaYeHUs MUKpopanoHa 1 XXMNOro paoHa

4. ObwecTBeHHble 34aHusA (He3aBUCUMO OT IV, il

3TAXHOCTH)
5. CnopTuBHbIE COOPYXKEHUR IV

6. Y4acTku noq XKunbiM 30aHUAMU C 3TAXKHO-

CTbiO: 5 IV, Ill, 1], 1
9 IV, tH, 1, |
7. MaIMCTpaﬂbele ynuybl obweropoackoro v
PaNOHHOIO 3HaYeHust
8. XXunble ynuubl u npoesabl IV, i, 11

6.7 Twunosble NpoexTbl 3AaHN OAHOK cepun JONXHbLI paspabaTtsl-
BATbCA C TAKUM pacyeToM, YToDObl B HUX COAEPXANKUCb BAPNaHTLI 34aHU
C pas3HbiMK NO KONTUMYECTBY U NPOTAXKEHHOCTU OTCekamun, obecnevnsalo-
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UWMMU 3aCTPONKY B pasnunuHblX rOPHOreonorndeckux ycnosuax U Ha Boa-
MOXHO DonblieM AnanasoHe rpynn TePPUTOPUiA.

6.8 lNpy pa3paboTke NPOEKTOB NAAHUPOBKU W 3aCTPONKN ropoaos w
NOCeNnKoB, OCHU 3AaHUA, a TaKrke CeTKy ynul cnefyet opueHTUpoBaTh Na-
pannenbHO rNaBHbIM OCAM MyIibAbl CABWXEHUA, pacnonarasa Npoaonb-

Hbleé CTOPOHb! 3gaHuii B HanpaeneHnn AenCTBUS MUHUManNbHbIX pedop-
Mayvi 3eMHOWU NoBEpXHOCTM.

7 MMPAHUWUNBI MTPOEKTUPOBAHWA

OCHOBHbIe pacyeTHble TpedoBaHuUA

7.1 KOHCTpYKUMWN 30aHUIA, NpoeKTUpyeMbiXx ANA cTpouTenbcTBa Ha
noapadbaTeiBaeMbiX TEPPUTOPUAX, PACCYNTLIBAKOTCS MO NEPBOR U BTOPON
rpynnam npeaenbHbiX COCTOAHUN.

[lepsan rpynna npegenbHbiX COCTOSHUNA XapakTepuayeTcs notepen
Hecyulel cnocobHOCTU vnn NONHOW HENPUrOAHOCTLID 3RaHUA K SKCNNYa-
Tauuu.

Bropas rpynna npefenbHbiX COCTOAHUIA OTpaXaeT COCTOsHUe 3aa-
HUA, NPU KOTOPOM HapylaeTca ero HopmanbHas akcnnyarauums.

7.2 [Ipy BenuyyHax oxupaembix gedopmaunin 3eMHON NOBEpPXHO-
cTh e < 1 MM/M, R > 20 xm, 1 £ 3 MM/M Mepbl 3allUTbl 3aHui, Kak npa-
BUNO, He TpebyloTcs.

7.3 PacyeTt KOHCTPYKUWA Ha ocoDble coveTaHun Harpy3oK, COCTOR-
Lne U3 NOCTOSAHHbLIX, ANUTENbLHLIX, BO3MOXHbIX KPATKOBPEMEHHbIX Ha-
rPYy30K ¥ BO34EUCTBUI OT noapadboTku, cneayeTt npoussoauTts Ha Haubo-
nee HebnaronpuATHbIE COYETaHUs BO3AENCTBUIA.

7.4 BO3MOXHbIMK COHETaHWAMU BO3AENCTBUA OT NoapaboTku RB-
NATCSA:

a) OTHOCUTeNnbHaa ropu3oHTanbHasa aedopMaymusa pacTaXeHUa +e
KPUBN3HE BbINYKNOCTU +K, HaKNOH 3@MHOW NOBEPXHOCTU |/ ;

0) OTHOCUTENbHAA rOpU3oHTanbHan gedopMauna CxKaTtua -, Kpu-
BU3HE BOMHYTOCTU -K, HAK/IOH 3eMHOW NoBEepXHOCTY | .

7.9 OTAenpHble BUALI fedopMaunil 3eMHOW NOBEPXHOCTH Aonyc-
KaeTcs He y4UTbIBaTh NPU pacyeTe KOHCTPYKUWUIKA, ecnu yCTaHOBNeHO, YTo
YCUMUA OT Takux gecopMaynn foCTato4yHO Manbl NO CPaAaBHEHUIO C YCU-
TUAMYA OT APYTUX BULOOB HArpy3oK U BO34EHCTBUN.

7.6 Pacyer KOHCTpyKUWMA Ha Bo3dencTeumst oT noapaboTkn aonxeH
NPON3BOAUTLCH M3 YCIOBUA COBMECTHOW paboThl OCHOBaHUSR W COOpYXe-
HUS.

7.{ B3aumopaencteuve 30aHWAR C OCHOBaHUEeM onpefenserca ¢ yde-

TOM PEONOrMYecKNX CBOUCTB rpyHTa, NPOABNAWNXCA B BUAe ero nonay-
4YeCTy U penakcaumin B HeM HanpsXeHUH:
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— YCUNWA B KOHCTPYKUWAX 3[4aHUA OT BepTuKanbHbIX Aedopmauni
3EMHOW NOBEPXHOCTU onpeAenseTca C y4eTOM NOoM3y4YecTn rpyHToB OC-
HOBaHWA C Wcnonb3oBaHueM Ko3IpUUMeHTa XECTKOCTU CxaTvua O1K-
TeNbHO AeOpPMUPYEMOro OCHOBaAHUA,

— YCUNUSA B 3neMeHnTax (PpyHAaMeHTHON YacTu 3AaHWR OT rOpU30H-
TanbHbIX gedopmaynn 3eMHOU NOBEPXHOCTU ONpPeaensaoTCA B 3aBUCK-
MOCTW OT CKOPOCTY FOPU30OHTanNbsHOMo rnepeMewieHns rpyHTa u ero xapak-
TEPUCTUK (yrna BHYTPEHHEro TPeHUA, yOAENbHOro cyenneHus, napamer-
POB penakcatuu) C y4eTOM cneayrwnx BO3AENCTBUN.

— cABUrarowmx cun no BOKoBbLIM NOBEPXHOCTAM PYHASMEHTOB,

— cABUraroLymx cun no nopolBe pyHAaMeHTOB UNWU CUN TPEHNS
10 LWBY CKOMNbXEHUA;

— HOPMAnNbLHOro AaBneHust CABUralulero rpyHta Ha nobossle
NOBEPXHOCTU (PYHASMEHTOB,

7.8 Bulbop pacuetHoW cxeMbl 30aHUA QOMKEH NPOWU3IBOAUTLCA C
YyYETOM OCODEHHOCTEN KOHCTPYKTMBHO-NNAaHWPOBOYHOIO pELIeHns 3aa-
HUA, Xxapakrepa v BenuuuH pacuyetHbiX aedopMaynuin OCHOBaHUA, cTene-
HX TOYHOCTY UCXOAHbLIX AaHHbIX, TPebyeMOon TOYHOCTY pacueTa.

PacyeTHble cxeMbl U obnacrb WX NPUMEHEHWUA fpuBeaeHbl B
«PYKOBOACTBE NO NPOEKTUPOBAHWUK KOHCTPYKUMWA NaHenbHbIX XUNbIX
3faHuil ana ocobbixX rpyHTOBLIX yenosun» (M., Ctpoinnsgar, 1982).

7.9 [na oueHku snuaHna ageopmMayun ocHoBaHuUA Ha paboTty 3aa-
HUR AONyCKaeTCa Nonb3oBaThCA KPUTEPUAMN NpeaenbHblX BENUYUH Ae-
opMaynn KOHCTPYKUMA U OCHOBaHWW, npencrtasneHrbix B Tabnuyax 6
u 14,

HaneXHOCThk, KOHCTPYKUMW UNu 34aHuA B Uenom obecneynBaeTcs
Npy ycnosum
S < S, /4]
rae S¢S — pacdetHas U npefenbHana gedopMana KOHCTPYKUMK UNu
OCHOBaHWUA 34aHKUA.

OCHOBHbIE KOHCTPYKTUBHLIE TpeboBaHuA

7.10 OCHOBHOW KOHCTPYKTMBHOW MEpPO# 3alinTbl. 34aHUA OT Hepas-
HOMEpHbIX 0CaAOK U FOPU3CHTanNbHbIX CMEleH OCHOBAHWUA ABNSIETCH
paspes3ka. ero Ha OTceku nonepeyHbiMu AedOPMaLMOHHBIMKA LWBaMM.
[1py 3TOM AedopmMaLMOoHHbIe WBbl AOMKHBI pacnonaraTtbCa Ha rpaHuyax
NNaHUPOBOYHbLIX CEKLIKA.

7.11 B 3aBUCUMOCTU OT HazHa4verua u ycnosun padboTb! 3qaHUs MO-
YT NPOEKTUPOBATLCA NO XECTKOW, NoAaTnUBoOM MNnM KOMOWHWPOBAHHOW
KOHCTPYKTUBHbIM CXEeMam.

[1pn NpOeKTUPOBaHUN NO XKECTKOW KOHCTPYKTUBHOW CXEME NOMUMO

Pa3pE3kKn Ha OTCEeKU nNpegycmatpuBaeTca WUCKNHYeHWe BO3IMOXHOCTU
B3aWMHOIo nepemMeljeHna oTaenbHbIX 3NEMEHTOB HECY X KOHCTPYKLUMMA
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npy aedopMauusax OCHOBaHKA NYTEM: YCUNEHUA HECYLUX KOHCTPYKLUUA ¢
oObeaHEHNA UX B NPOCTPAHCTBEHHO XeCcTkue 6Nnoku, ycTpoucTsa (PyH-
NAMEHTHbLIX U NO3TaXHbIX Xene3aobeToHHbIX noAcoB, YHAAMEHTHbLIX
CBSi3en-pacnopok, PyHAaAMEHTOB B BUAE CNNOWHLIX Xene3obeToHHbIX
NNUT, NEPEKPECTHLIX Banok, Danok-CTeHOK N T.N,

[1pn NpoekTUpOBaHWK 34aHUA NO NOAATNIMBON KOHCTPYKTUBHOM CXe-
MEe npeaycmMarpusaeTca npucnocobneHue KOHCTPYKUUIA K HepaBHOMEp-
HbIM deopMaunaM ocHosaHua. C 3TOW Uenbio NPOU3BOAWUTCH. pa3sje-
neHve 31aHui Ha OTCEeKN C YCTPOUCTBOM MexXay HUMWU fedopMalltOHHbIX
LUBOB; YCTPOWUCTBO WBOB CKONbXeHNA B YHAAMEHTHbLIX KOHCTPYKLNSAX,
LEPHUPHBIX U WAPHUPHO-NOABWMXHBIX CONPSXEeHWH, CHUXEeHUE XeCTKO-
CTU KONOHH ¥ HECYLWUX CTEeH U T.N.

[lpoexTupoBaHWe 3gaHuit No KOMOWHMPOBAHHOW KOHCTPYKTUBHOMN
CXeME COLAEPXUT MEPONPUATUA NO XKECTKON U NOAATIUBON KOHCTPYKTUB-
HbIX CXEM.

7.12 Ecnn nogpaboTka 3naHui oxupaetca nocne 25 net ux ake-
nayarauuv, npu NpoekTupoBaHuy 3Tux obbekTos MoxeT ObiTh NpUMeHeH
COKPALLEHHbIN KOMNIEKC CTPOUTENBHbBIX Mep 3alluTbl (pasgeneHue 3aa-
HUA Ha OTCekn aedopMauUOHHbIMU WBaMK, 3awmTa yHOAAMEHTHO-
noABanbHOW YacTi OT BO3AENCTBUA roOpu3oHTanbHbixX Aedopmayni, ycr-
PONCTBO HULL ANA YCTAHOBKW JOMKpPATOB).

[1py 3TOM NPOEKTOM [OMKHBLI ObiTh NpefycMOTPeHbl AONONHUTENb-
Hble Mepbl 3aluTbl, BbiNOAHseMble 3a 5-10 neT 40 pa3BUTUS MaKCK-
ManbHbiX pacyeTHbIX AedopMauni 3eMHOW NOBEPXHOCTHU, 3TU Mepbi
AOMKHb! ObiTb NPOCTLIMU B OCYLLECTBNEHUU U yCTaHaBNUBaTbhCH C yue-
TOM aKTUYeckux aecopmayuin 3eMHOR NOBEPXHOCTU U 34aHUA.

7.13 Tipn pasgeneduy 3naHvin Ha OTCEKN HeOBXOAWMO YUYMTbiBaTb
MX KOHQUrypauuio B nnade, otaasas npeanoyteHue npocTon dopme.
BbicOTy 343HUA B npepenax O0Tceka peKoMeHAyeTCcs NpUHUMaTb OanHa-
koBoW. [lnvHa oTceka npuHMMaeTcst NO pacyeTy B 3aBUCMMOCTU OT pac-
YEeTHbIX BeNU4YnH gedopmMalnii 3eMHOMU NOBEPXHOCTU U NPUHATON KOHCT-
DYKTUBHOW CXEMbl 34aHUA.

7.14 [ledoopMaLMOHHbIE WBbI AOTMKHL! PasnenaTh CMEeXHbIe OTCEKU
343HVA NO BCEW BLICOTE, BKIKOUHAA KPOBNK U (PyHAAMEHTHI.

dyHaaMeHThl No4 Hecyluue CTeHbl B 30He AedopMaLUOoHHbIX LUBOB
yCTpausaTCa cnnowHbIMU. C Lenblo yMeHbleHUs WnupyHbl gedopMa-
L{UOHHOrO WBea [RONYCKAEeTCA npumMeHeHne npepbiBUCTbIX yHOAaMeHTOB
THNa «KnasuLly.

lU¥puHa 3a3opa aedopmMauMoHHOro wea AcmkHa yAoBNeTBOPHATL
YyCNOBUAM!

Ha ypOBHe NoAowsbl yHaaMeHTa a,

aﬂzmgnggt_ﬂ; /5,
Ha YPOBHE KapHW3a &,
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a,2m.n.elo+ 6H, 16/

roe  Lp— paccroanve Mexay UeHTpaMn CMexXHblX oTcekoB Deckapkac-

HbIX 3AaHUIA U KapKacHbiX 34arui C PyHAaMeHTaMu, coeau-
HEHHbIMW CBA3AMKU-pACNOpKaMn WNK paccrtosaHue Mexay
LeHTpamMu ONOKOB XXECTKOCTW KapKacCHbIX 34a8HUW C HECBA-
3aHHbIMU hyHaaMeHTamu (puc. 2);

H — BbicOTa 34aHUs OT noaolwsb!l pyHAAMEHTa (ANA CBalHbIX
dpyHAaMEHTOB C HU3KKUM POCTBEPKOM OT NOAOLLBLI POCTBEP-
Ka) A0 KapHU3a;

O - pacuyeTHbiM KpeH 3paHuUA (oTceka) oT noapaboTtku, onpepe-
naeMsln No opmyne:

6=nk mk——- /7/

Puc. 2. Cxembl 0na onpedeneHun pasmepos deopmMayliOHHO20
wea Mexoy omeeKkamu
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3agenka gedopmMaynuoHHOro wBa no HapyXHbiM CTE@HaM He A0MKHa
npensaTcTeosaTh CBOOOAHBLIM TOPU3OHTANbHLIM NepeMeweHnaMm U Ha-
KNOHaM cocegHWX OTCEKOB 30aHUA.

7.15 Tlpu npoexkTnpoBaHUKM 3RaHUN cnegyert NpefyCMoTPeTb Mephl,
HanpaBNeHHble Ha YMEHblUeHUe NONONHUTENbHbLIX Harpy3ok Ha 3arnyb-
NEHHYK B FPYHT YacTb 34aHuAa. [lononHWTenbHbie Harpys3ks cnegyer
yMeHbLWaTh crnegyrouumMm obpasoM: MUHUMANbHO AONYCTUMOW rNybuHOA
3anoxXeHuss PyHaAaMeHTOoB, YCTPOUCTBOM WBOB CKOMNb)XXEHWUS, YCTPOWCT-
BOM TPYHTOBbLIX NOAYLUEK HA OCHOBAHURAX, CNOXEHHbLIX NPaKTU4YECKN He-
CHUMAEMBIMU FPYHTaMU (CKanbHble, KpYyNHOONOYHbIE W Ap.); pauuoHans.-
HOW NNaHupOBKOW NOABAaNoB, KOTOpLIe creayer npegycmartpuBare NoAa
BCEW NNOWaAbi OTCEKa HAa O4AHOM YpOBHE, OTAENAS MeCTHble 3arnybne-
HUA KOHCTPYKUUUA QYHOAMEHTOB LWBaMWN CKOMbXEHUS.

Ko3adh@uUMEHTbI TPEHUA NO LWBY CKOMbXEHWs cnenyeT npuHimaTh B
cooTBeTCTBUU C Tabn. 5.

Tabnuya 5

|  Pacxon Koathdu-
MaTepvanb! 3aNONHEHWs WBa CKONbXEHVN | maTepuana, UUEeHT
Kr/M TPEeHUR

e — v F
_ T —

HBa cnos nepraMmHa ¢ NPOCNONKOWN:

MONOTOro rpadouTa 0,5 0,2
LLIKNAHON CNAbI 1,0 0,3
MHEPTHOK NbINW 1,0 0,4

I_

| [1Ba cnos noNuaTUNEeHOBOW NNEHKU C
npocnofkon rpadura 0,4 0,15

[IpumeyaHue; beToHHas NOBEpPXHOCTb NOA4 LWWBOM CKOMbXEHUR
aonxHa ObITb TWaTenbHO BbIPOBHEHA WU 3aXenesHe-

Ha. OTKNOHEeHWs NO BepTukanu gonyckawTca He 6o-
nee 5 MM Ha 1 M ANUHbI LWBA.

7.16 KOHCTpYyKuun @QYHOaAMEeHTOB, pacnonoXeHHbie Haa LUBOM
CKONBXEHWA, A0MKHbLI ObiTb CBA3aHbl MexXay cobon xene3obeToHHbIMN
PYyHAAMEHTHbIMU noacamyn, PyHO4AMEeHTHbLIMU NNUTaMu UNN CBA3AMMU-
PAacnopkamu: B CBaWHbIX PyHOaMeHTax ponb Nosica AOMMKEH BbINONHATD
NEeHTOYHbIA POCTBEPK, a ANA KYCTOB CBaW — CBA3U-Pacnopku Mexay Nnu-
Tamu pocteepka. CBA3X-pacnopkn MOMyT COoeauHATbL (PyHAaAMEeHTbl B
NPOAOABHOM U NONepeyHOM HanpaBneHUAX.

7.17 WaxTel nudToB JOMKHLI NPOSKTUPOBATLECA C YUYETOM HAKNO-
HOB, Bbl3biBaeMblx AedopMalinaMn 3eMHON NOBEPXHOCTM.
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B cnyuyasax, korga pacuyeTHble OTKNOHEHWUR CTEH LWaxT OT BepTU-
KanbHOK NNOCKOCTW NPeBbLIWAT 4ONYCTUMbIE, YCTaHOBNEHHbIE rocynap-
CTBEHHbLIMW CTaHAapTamu, NPOeKTamMu cnedyeT npegycMatpuBaTb BO3-
MOXHOCTb peryfnuposaHuns NOMOXeHua NUPTOBON LaxThbl.

7.18 B 3gaHvax, npoekTUpyemblX ¢ y4eTOM BO3MOXHOCTU WX Bbi-
pDaBHVWBAHWUA, cCneayeT npeaycmaTpuBarbh HULWW AW NpoeMbl, Heobxoau-
Mble ANSA pasMeLlleHns BbipaBHUBAKWNX YCTPONCTB.

8 BECKAPKACHbIE 34AHUA

KOHCTPYKTUBHbIE pelleHUus

8.1 beckapkacHbie 3gaHus Ha noppabarbiBaeMbiX TEPPUTOPUAX
cneayeTt npoekTupoBaTh MO XEeCTKUM UMK KOMOUHUPOBAHHBLIM KOHCTPYK-
TUBHbLIM CXEeMaM:

C nonepeyHuiMU U NPOACNbHBIMU HECYLW UMK CTEHAMU U C NEpeKpbl-
TUAMW, ONUPAIOLUMIUCH Ha Hecyuue CTEHbI NO KOHTYPY WK TPEM CTOPO-
Ham;

C NPOAONbHLIMK HECYLUMWN CTEHAMU U C NEPEKPLITUAMU, onupato-
LLIUMUCS Ha HecyLue CTeHbI No ABYM CTOpOHaM;

C NONepeyHbIMU HEeCYLUMU CTeHaMWU U C NepekpbITUAMK, Onupaio-
L|UMWCAR Ha HECyLLWe CTEHbI N0 ABYM CTOpPOHaM.

HagsemHas - yacTb BeckapkacHbIX 3faHui, Kak NnpaBunio, NPOEKTUPY-
€TCS NO XECTKOW KOHCTPYKTUBHOU CXEME.

8.2 Hecyuiue CteHbl 3aHUA cnefyeT pacrnonaratb, Kak npasuno,
CUMMETPUYHO OTHOCUTENIbHO NPOAONbHOK U NONEPeYHON Ocen 34aHuns U
obecne4nBaTb, NO BO3IMOXHOCTW, paBHOMEpHOE pacnpeneneHue XecrT-
KOCTEeW No gNvHe W LLnpUHe 34aHus.

[lonepeydHble CTeHb! cneayer NPoeKTuposaThk CKBO3HLIMWU HAa BCKO
LIKpUHY 3naHuna. B cnyyae, ecnv no nnaHWpoBoYHbIM TpeboBaHuaM Ha-
PyLWaeTCA CKBO3HOE pacnonoXeHue nolrepeyHblx CTeH, Heobxoaumo
npeaycMoTpeTb YCTPOUCTBO MX CBA3U C BHYTpPeHHEW NpPoAONbHOW CTe-
HOW, KOTOPOE A4OMKHO oDecneymnBaTb COBMECTHYK paboTy NpoaonbHbIX Y
nonepeyHbiX CTeH Kak eaAuHOW nepexkpectHou cuctemot. [pyu 3ToM Ccme-
LIeHUA NonepeYHbiX CTEH A0NyCcKaeTca Ha BenuvuHy (B ocsax) He bonee
0,6 M.

BenvynHa cmeljeHMs npoAonbHbIX CTeH Aonyckaetcs He Oonee
1,8 M, NpY 3TOM MECTO 13NIoOMa NPCAONbHbLIX CTEH AOMKHO BbiTb CBA3AHO
C NONEPeYHbIMUA HECYLLMMUK CTEHAMMU.

8.3 OCHOBHOW KOHCTPYKTUBHOW Mepoi 3aluTbl HeckapkacHbiX 3aa-
HUA ABNAETCA paspeska WX Ha OTCekn AedopMaunoHHbLIMU LWBaAMU W
ycunexHne pyHaaMeHTHOW YacTu 34aHus.

8.4 [edopmMaunoHHbie wWBbl B DeckapkacHbIX 343HWUAX AOMKHbI
NpOeKTUpoBaTbCA B BWAE NapHbIX NONEPEeYHblX CTeH. TonuluHa CTeH
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NOMMKHA OTBeYaTb TenNoTexXHUYeCckuM TpeboBaHuAM, NpeabABNAEeMbIM K
3AaHNAM B 3aBUCMMOCTY OT pac4yeTHOU TeMnepaTtypbl HAPYXHOro BO34y-
Xa

8 5 Ycunenve yHAAMEHTHONW HacTy 30aHUA ocyLlecTBnaeTcs yCr-
POACTBOM 38MKHYTbIX (PYHAAMEHTHOro U LOKONBHOrO NOSICOB NO BCEM
HapyXHbIM U BHYTPEHHUM CTEHAaM.,

B naxenbHbIX 34aHUAX AONYCKaeTCA coBMelleHne (pyHAaMEHTHOro
M LOKONbHOrO NOACOB C KOHCTPYKUMAMW LOKONbHbLIX Xene3obeToHHbIX
naHenew

86 [lpy DonbLIUX yeunusix B GyHAAMEHTHOR YacTy 34aHNA noa Yo-
KONMbHLIM ¥ (PYHAAMEHTHBIM Xene3obeTOHHbIMU NOSCaMKU yCTpavusaeTCs

LIOB CKONbXEHUA HeodxoauMOoCTh YCTPONCTBA LWBA CKONMBXEHWA onpe-
NeNnseTcs pacyeToMm

8 7 Han3seMHas 4acTtb HeckapkacHbIX 3fjlakni npu HeobxoanMoCTH
yCcUnNuBaeTca cneay WMy KOHCTPYKTUBHBIMY MEPaMMU:
YCTPOUCTBOM NMO3TAXHbIX 38MKHYThIX Xene3obeTOHHbIX N apMoKa-

MEHHbIX NOACOB, pacnonaraembixX B YypoBHe NepeMblvek UNY NepekpbIThi
B KPYNHODNOYHBIX U KUPNUYHBIX 34aHUAX;

CoelMHeHHWEM BCEX ANeMeHTOB KpynHONaHesNbHbiX 3AaHUWAH B Npo-
CTPAHCTBEHHYIO CUCTEMbB! U UX YCUNEHNEM.

8 8 lNpun ycTponctee B HaadyHAAMEHTHOW 4acT¥ 34aHuUs C noa-
KUAMU NOITAXKHbBIX NOACOB QONYCKAETCA CMEeLWaTh y4yacTku NPoaOnbHbIX
CTeH Ha paccTosHue He bonee 1,5 M ¢ 3aknagkoil creHoBoro U yHaa-
MEHTHOIO NOACOB B NMIOCKOCTK CTEHbI, @ TakkKe N0 KOHTYPY NOLKUW.
B xayecTse NpAMONUHENHbIX CTEHOBbLIX NOSICOB AONYCKAETCH UCNOMb30-
BaTb KOHCTPYKLUWN NepeKkpbiTUi Hag NOgXUAMU C COOTBETCTBYIOWUM UX
ycvnenvem. OgHa w3 CTeH nofXwin fonxHa ObiThb, Kak npasBuno, npo-
OOMKeHueM nonepevyHon CTeHb! 34aHua.

bankoHbl ¥ 3pKepbl CNneayloT yCTpanBaTbh HA KOHCONbHOM BbIHOCE
NepeKkpbITUN,

8 3 OnopHble 4act BanoK, NPOrOHOB, NECTHUYHLIX NNOWaNoK W
NNAT NEPEKPLITUA QOMMKHbI DbITh 3aaHKkepeHbl B CTeHbl. CBA3b Nepekpbl-
TUM CO CTeHaMn [OMmMKHa OCYLEeCTBMNATLCA CBapHbIMU  CeTKaMu
(kapkacamu), yknaabiBaeMbiMW B NPOAONbHbLIX LWBAX, WU NPpUMEHEeHUEM
aHKEPHbIX CBA3EN NO MOHTaXHbIM NeTnaM. MmybuHa onupanua naxenew
NEPEKPLITUA U NOKPLITUM Ha HecylUne CTeHbl NaHenbHbIX 34aHWMA QOMmKHa
ObiTb He MeHee 12 cMm,

[TaHenu nepexkpbiTUA CoeAUHAKTCA Mexay CO0OW U ¢ Hecylwmumu
creHaMmy C 3aNnuMBKOW WBA MeXAy naHenaMu UeMeHTHbIM pacTBOPOM
mapkun 100.

8 10 B KaMeHHbIX 3paHnax yrnsl U nepeceyeHns CTeH cneayer ap-
MWPOBATb CETKaMu ¢ AYeirnkamu pasmepoMm 7x7 CM U3 apmartypbl aua-
METPOM
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4-6 MM, yKI1aablBaeMbiX B FOPU30HTanbHbIX WBax Nno Bbicote Yepes 1 M v
3aQENblBAEMbIMKA B KaXXAayrd CTOPOHY OT nepeceveHus ocel CTEH Ha
1,2-1,5 M.

8.11 KoHcTpykuwy, ocnabneHHble AbIMOBLIMKA N BEHTUNAUNOHHBIMW
KaHanamy, wrpabamu n nnwamun, 4OMKHbt ObiTb yCUneHbl AoNONHUTENb-
HbIM apMWUPOBaAHWEM B COOTBETCTBUW C PACUETOM UNN KOHCTPYKTUBHLIMW
TpedosanuaMu.

8.12 [lna BblpaBHUBaHWA 34aHWA [oMKpataMu B UX NOA3EMHOWN
4yacTy NpeaycMaTpuBaroTCs.

HULWW ANA AQMKPATOB B yrNax U nepecevyeHusax CTeH U Nof OCAMMK
NPOCTEHKOB, BPEMEHHO 3afOXXEHHble KAPMUYHOW KNaakow Ha FMUHAHOM
pacTBope;

pacnpenenurenbtblil Xene3obeToHHLIA NoAC NO BepXy HUL, Xene-
300eTOHHbIe NNUTLI UM pacnpegenuTencHbin NOAC NO HU3Y KWW ANA
BOCNPUATUA COCPeaoTOYEHHbBIX Harpy30oK OT JOMKPAaToB,;

rOpU30HTaNbHbLIA LLOB CKONbXEHWA nos BepXHUM pacnpenenurenn-
HbIM NOACOM AN obecneveHna BOSMOXHOCTH OTPbiBa KOHCTPYKUWUWA 34a-
HUA OT PYHOASMEHTOB NPY BbipaBHUBAHWUM.

8.13 [MpoekToM [OMXKHLI NpeaycMaTpusaTCa MeponpuaTua, obec-
neyusanole HopManbHyo akcnnyarayuio Tpybonposo[os B TOM 4ucne
U OpU BblpaBHUBAHWK 3J4aHUA (NMPUMEHeHWEe KoMNeHCaUWUOHHbIX YCT-
POUCTB ANA CTOAKOB, Kpennewue passogawmx TpybonpoBoaoB K ane-
MEHTaM 34aHus, PACONIOXEHHbIM Hajl LIBOM CKOSbXXEHUSR).

8.14 dyHoaMeHTbl 34aHUA UM OTCeKa QOMKHbLI, Kak npaBuno, 3a-
KnaabiBaTbCA Ha O4HOM ypoBHe. [1pn 3anoxeHun (pyHORaMeHTOB OTCEKA
Ha pa3HblX OTMETKax PyHAAMeHTHbIW NOAC CcneayeT BbLINOMHATE Ha OT-
MeTKe MeHee 3arnybneHHoro pyHaamedTa, 4acTb hyHAaMeNTa, pacno-
NIOXEHHAA HUWXKe NoACa, OTAENAETCA LWBOM CKONbXEHUSR.

PacueTt 6eckapKkacHbIX 34aHWA Ha Bo3gencrBume
BepTHUKanbHbIX AehpopMaL MU rPYHTE OCHOBaHUA

8.15 B cooTtBeTCcTBUU C N. 7.9 KOHCTPYKTUBHbIE MEPb! 3auuTbl 3aa-

HUA OT BepTuKanbHbIX AedopMmaunin rpyHra ocHoBaHus He Tpebyertcs
Npu yCrioBum

fn S fnp " /8/

rae [, —Haubonbluaa OTHOCUTEeNbHas Pas3HOCTb OCafOK OCHOBaHWUA
pyHAAMEHTOB, Bhi3BaHHAA NoAPaboTKOW,

L .
fn =nkmkz“§. /9]

Ny U My = KOIPPULIMEHTLI, NPpUHUMaeMele no Tabn. 2 v 3;
L - anuvHa 30aHus;
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R -~ paavyc KpMBU3Hb!I 3€MHOW NOBEPXHOCTH,;
fop. — NpepenbHoe 3HadeHue OTHOCUTENbHOW pPas3HOCTW OCAafoK,

npuHumaeTcs no npunoxenuto 4 CHull 2.02.01-83, npep-
cTaBneHHoe B Tabn. 6.

Tabnuya 6

OTHOCUTENbHAR
34aHuA Pa3HOCTb OCAAOK,

fnp.

1. OgHO3TaXHble U MHOIrO3TaXHbie rpa)JaHCcKne
30aHUA C NONHLIM KapKacoMm

¥ene3obeToHHbIM 0,002

CTanbHbIM 0,004

2. MHoroataxHble DeckapkacHble 343aHUA C HeCY-
LLIWMU CTEHAMU U3;

KPYNHbIX NaHenen 0,0016
KpYNHBLIX 6NOKOB WNK KNPNUYHOW Knagku es 0 007
apPMUPOBaAHUA !
TO Xe, C ApMUPOBAHUEM, B TOM 4UCnE C

PVVP 0,0024

YCTPONCTBOM Xene3o0eTOHHbIX NOSCOB

8.16 lpn f; > f,. HEODXOQUMO YMEHbLUEHWUE ANUHLI 34aHUA UMK
pasgeneHve ero AedopmMaunoOHHbIMKU WBAM Ha OTCEKU TaKOW ANMUHBI,
nNpw KOTopou ycnosue n. 8.15 ygosnersopaeTcs.

8.17 B TOM cny4ae, ecny yMeHblUUTb ONWHY 343aHUA UNuM pasne-
NUTb €ro Ha OTCEeKU He NPeacTaBfifeTCsl BO3MOXHbIM, HeoDxoaMMO pac-
CHUTaTh 34aHUe Ha BO3AeUCTBUE KPUBU3HbI 3eMHOW NOBEPXHOCTU Mo
MeTOAUKe, N3NoXeHHOW B «PyKOBOACTBE NO NPOEKTUPOBaHUIO 34aHUN U
COOPYXEHMA Ha nogpabdbarbiBaeMbix Tepputopusax. “acrb Il Tpombill-
nexHHble WU rpaxgaHckue 3pnanus» (Ctpowusgar, M., 1986), ¢ yyeTom
NON3y4ecT rPyHTa OCHOBAHUS,

[1pyn aTOM ANUTENbHLIA KOIPPULIMEHT XKECTKOCTYU FPyHTa OCHOBAHWS
C, onpegenseTca no pekomernpaunam npunoxenua I CHull 2.01.09-91
no dopmyne

\ 10/
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rne  C — KO3(hDULIMEHT KeCTKOCTU NIUHENHO-4ePOPMUPYEMOr0o OCHO-
BaHWA, onpeaenseMbid C Y4YEeTOM pacnpenenvuTenbHbiX
CBOWCTB rpyHTa OCHOBAHMA,

N, — PYHKLUA, Xapakrepuayloulas AnuTenbHOCTb AedopMmupoBa-
HUR OCHOBaHMUA.

OnpepneneHne Harpy3okK Ha NeHToUYHble (PyHAAMEHTLI
OT rOpU3OHTanNbHbLIX AedopmMmalMn rpyHTa OCHOBaHMUA.

8.18 KOHCTpyKTUBHbIE Mepbl 3alnTbi NEHTOUYHbLIX PyHAAMEHTOB OT
rOPU3OHTanNbHbIX NepemMeuleHni rpyHTa He TpebyroTca npu yCNOBUU, KO-
rAa OTHOCUTENbHbIE AedopMaunK rpyHTa OCHOBaHUA € < 1 MM/M.

8.19 CyMMmapHble HarpyskM Ha NeHTOYHbIA (PYHOAMEHT XXECTKOW
KOHCTPYKUWUN, Bbl3BaHHbLIE TOPU3OHTaNbHbiIMW AedopMauusMiK rpyHTa
OCHOBaHWA (puc. 3), onpenensaTca No opmyne

N=N;+ Nyg+ Ng+ N, 11/

rae N; — Harpyska oT cui TPeHWA CABUraroulerocs rpyHta B npoaonb-
HOM HanpasneHuu No NoAoLIBE paccyuTbiBAaEMOro dyHaa-
MEHTa;
N;, — Harpyaka ot cun TpeHua no nogowse pyHAaMEHTOB, NPUMbI-
KalOLWUX K pacyeTHOMY,
Ns — Harpyska, Bbi3biBaeMas cunamu TpeHus rpyHta no OokoBbIM
NOBEPXHOCTAM KOHTaKTa pacCuYUTbIBAEMOro yHAaMEHTa C
FPYHTOM;
N, — Harpy3ka, Bbl3BaHHasa HopManbHbIM AasneHUEM casuramoue-
roca rpyHTa Ha oyH4aMeHTbl, NPUMbIKaoLWMe K pacHeTHOMY.
8.20 Harpy3ska N; no nogowse MNeHTOYHbIX (QYyHAaAMEHTOB B Ha-
npaBNeHMn UX NPOAOCNLHOW OCU oNpefnenseTca B 3aBUCMMOCTU OT ank-
Dbl pacnpegeneHua KacatenbHblX HanpsxeHnn no nogowese (puc. 3 B, r)
no opMynam:
Npwu Xpp > [ Ha ydactTke [2x 20

N, = 2= (1=x) b 121
Npy Xq, = [ Ra yvactke /2x 20
T + 7,
N, = =X, — )b 13/
NPy Xpp </ Ha yyacTke /2 X 2 Xpg
N: = tnp (/ = Xnp)-b [14]

Ha y4acTke Xp, 2Xx 20
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Puc. 3. Hagpy3ku Ha 3a2nybneHHyr 4acmb Xecmkoao ¢hyHOaMeH-
ma om go30edcmeun dechopMayul 8 30HE PAaCMAXCHUSA

a) nnaH gyHO0aMeHmos ¢ anpamMu Hazpy3ok: | — nonydnuHa omce-
ka 30aHus, L — nonywupuHa omceka, 6) paspe3; 8), &) arnopsl 1y,
Tmm 76, O), ©), X) 3rmopbl Haegpy30K N, Ns, Ny n (Ng)
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Toe T Ty
N, = =2 Xy = X)- b+ Tl = X )b 15
B dopmynax /12/ - /15/:
[ —nonoBWHA ANUHbI 3aHKA (OTCeKa)
b — WKXpWUHa NOAOLWBLI PYHASMEHTA,
X — paccTofiHWe OT OCU 3aaHus (OTceka) 40 CEYEHUA, B KOTOPOM

onpeaenneTcs yeunue,
Ty — NPEAEenbHOE CONPOTUBNEHUE rpyHTa CABUIY

tp=Ptgoe+C /16/

P — cpepHee HopMmaTuBHOE yAEeNnbHOE AaBneHue nog nojowson
paccunTbiBaeMoro QyHaamMeHTa,
@ C —yron BHyTpeHHEro TpeHusa u ygenbHoe cuenneHne rpyHTa,;

Xpp — PAcCTOAHWE OT CepeAunHbl 3aHua (OTceka) A0 TOYKW nog No-
Aowson yHAAMEHTA, B KOTOPOW KacaTesfibHble HanpsXXeHus
OOCTUrarT NpeaenbHOro CoNpPoOTUBAEHUA MPYHTa CABUNY,

y o b SEY/
" 08n,m K, g(1-e")

T; U Ty — KacaTeNnbHhble HanpaXeHua noa nNogouwBon oyHaamMeHTa co-

OTBETCTBEHHO B KpaWHew no AnuHe 3aHuUA TOYKE U pacno-
NOXEeHHOW Ha pacCTOAHUU X OT ero OCK

JLOBmnKELL g
B
T, =93§nf g?fr‘ KF E—x(1_e‘m), /19/

0,8 — koagpdpuuueHT, yuntbiBawimn cobcrteeHHble aedopmaynu
KOHCTPYKUUA yHAAMeHTa, nov AePOopMaLUAX CXaTUS 3eM-
HOWK NOBEPXHOCTN NPUHUMAETCAH paBHbLIM eanHuLe;
n, 1 m, — Ko3ap@PuuuneHTbl neperpys3kn v ycnosus padboTtel, NpuHUMae-
Mble no Tabnuuam 2 u 3;
Ko — KO3 PUUMEHT XECTKOCTU OCHOBaHWA NPU CABWUIe rPyHTa Noa
NoAoLBOU (PyHASMEHTA

W, k£
K = o Sl IS 120/
J_F—(1+p)(1—p-mx)
Wz, Wx— KOIPPUUMNEHTHI PopMbl yHAAMEHTE, NPUHUMAEMbIE NO

Tabnuue 7 B 3aBUCMMOCTU OT COOTHOLLEHWUA CTOPOH MOAOL-

Bbl pyHAaMeHTa alB, rae a — CTOpPOHa . dyHAaAMEeHTa B Ha-
npaBneHun CABUXEHUA NPYHTA;
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Tabnuua 7
a/8 5 3 | 2 1,5 1 066} 05 | 0,33 | 0,2

o, | 122 1 113 | 109|107 | 1.06 109 | 113 | 122

o, | 053|053 053] 053 0.37 | 029

Eo — Moaynb AeopMauyvu rpyHTa,;

F  — nnowagdb nogowsbl PyHASMEHTa, B pacyeT NpUHUMaeTcs
ANA NEeHTOMHbLIX yHAaMeHTOB 3HavyeHne F < 10 Mz, ANSK
NAUTHBIX OYHAAMEHTOB 3HaveHue F < 100 Mm%

L — KO3 PuuuenT TlyaccoHa rpyHTa, KOTOPbIA LONYCKaeTCR NPW-
HUMaTb no Tabnuue 8;

Tabnuya 8

o T - L

Bennynua

ko puuneHTa
[lyaccoHa,

HauMmeHoBaHue

KOHCUCTEHLMA MPYHTA
rpyHTa Py

e eyl T e R e

Teepable # nonyTeepAavle 0,1-0,15
TyronnacTtu4Hbie 0,2-025

| — R e — _— .

MArkonnacTudHble U Tekyye-
TMWHbI U CYMMWHKKX | nnacTuyHble 0,3-04

[ MAHBI U CYrMUHKIA

Tekyuue 0,45-05

Teepable n nonytTeepable 156 ~
Cynecy pA yTBEPA 0,15~02

TyronnactuyHble 0,25-0,3
[lecku 0,2-0,25

€ — MakCcMMmanbHas CKOPOCTb OTHOCUTENbHOW TOpPU3OHTanbHOW
AeopMann rpyHTa ocHosaHug, 1/CyTku;

B — Ko3dpDWUMEeHT penakcauyun KacaTelibHbIX HanpsXxewin B
rPYHTE OCHOBAaHWA, onpenensaeTcsi U3 UCNbiITaHUW rPpyHTa No
METOAKKE, UINOXEHHOW B NPUNOXEeHWN 1, ANA necyaHbiX Y
MAHUCTBIX T[PYHTOB [IONYCKAETCA MPUHUMATL 3HAYEHUR
B =001, 1/cyTru,

e — OCHOBaHwe HaTypanbHOro norapudma,

{ -~ Bpems OT Havana nodpaboTkyn, CyTKu.

8.21 Harpyska oT cun TpeHua no nogowse OyHAAMEHTOB, NpUMBbI-
KAKWWX K pacYeTHOMY, onpegennseTtcs no gopmyne
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rae n

NT.H =iNT.ni }21}
=1

— KonuyecTao yHA4aMEHTOB, MNPUMbIKaKLWKUX K pac4eTHOMY, Ha
ydacTke oT / Ao X,

N:n1 — Harpyaka oT oyH4aMeHTa /- NpUuMbiKaruieh CTeHb

Nini =00 Fois tranis [22]

Fni — NNOWaAL NOAOLWBLI /-0 PyHAAMEHTa, NPUMbIKaIoLWero K pac-

YETHOMY;

1,01 — KacaTenbHOe HanpsxeHwe noa noaoweon i-ro dyHaaMeHTa

NPUMBbIKAIOLLE CTEeHbl, onpedenseTcA Ho dopmyne /19/, 8
KOTOpPOM 32 X NPUHUMAETCA pacCToAHWEe OT cepeawHbl 3aa-

HUR (OTceka) 40 NPOACILHOW OCU npuMblkaroLwero gyHaa-
MEHTa,

Tral S Tanp [23/

Tanp — NPEAENbHOE CONPOTUBNEHWE TPyHTa CABWTY NOA NOAOLIBOW

dbyHAaAMeHTa nNpUMbIKalowen CTeHbl, ofpeaenseTca  no
dopmyne /16/.

8.22 Harpyska oT TpeHWAa FpyHTa no DOKOBOWM NOBEPXHOCTH PacCumn-
ThbiBAEMOro (pyHAaMeHTa onpegenseTcs no gopmynam:
NPpU Xsnp > [ Ha yyacTke /2 x 20

Ny = 22285 (1 = X)-h 24/
NPW Xs.np = IHA yHactke /2x20
Tero + T,
Nﬁ =_.._.._5 P2 L(xﬁnp_x).h [25/

NPU X6.np < / HA YHACTKE [ 2 X 2 Xg pp

Ne = t6np (/ — Xonp) - O 126/

TO Xe, Ha Y4acTKe Xgpp2X20

rae h

Tﬁ.np + T6.x
Ny = —=

5 “(xﬁ_np - x) h+ r,_,,_np(l ~ xﬁ_np) .h 1271

— BENUYMHa 3arnybneHusa yHpameHTa; ecnv oyHaaMeHT 3a-
rnybneH B rpyHT C ABYX CTOPOH Ha OAMHAKOBYID BENUYUHY h
TO popMynbl /24/ — [27] AMEOT MHOXUTEND 2; ECNWU BENNYU-
Hbl 3arnybneHuns pasHble, To 3HavYeHua Ng BbiMUCNAKTCA NS
KaXxo OOKOBOW NOBEPXHOCTH ¥ 3aTEM CYMMUDYIOTCH;
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Xe.np — PACCTORAHUE OT CepefiuHbl 30aHUA (OTCeka) A0 TOYKU Ha DOo-
KOBOW NOBEPXHOCTM PyHOaAMeHTa, B KOTOPOW KacaTenbHbie

HaNpPsXKeHWsT AOCTUraloT npeaensHoro CONpPoTUBNEHUA MPYH-
T2 CABWIY,

ve =—— ool . 128
™ 08nm Kg(1-e™)

Tenp — NNPEASNBHOE CONPOTUBNEHWE CABUrYy TPyHTA 3acbkinku no 6o-
KOBOW NOBEpXHOCTU PyHAaMEHTa

1
T = 5 1 htgz(45—-%”-) tgo, +C,; 129/

Y+ — YAENbHbI BEC FPYyHTA 3aCbifnky;

ps U C; — yron BHYTpPeHHEro TpPeHUA U yaerbHOoe cuenneHue rpyHTa
3acbINKK, NpUHUMAKTCA No 1abn. 9;

Tabnuua 9
orocn{Bnax | | Yaenos clennerwe prira obpamiol s
'PYHTE, [HOCTb, tq ©,
kM o, 3naHusa oo noapadotkn, ner
S Y Y Y )
10 {0,938 33| 35
1650 | 20 [ 0,548 13| 13 15
30 {0,238 9| 9 10
10 | 0,918 | 47| 50 60
1750 | 20 | 0,528 19| 20 21
30 {0,338] 13| 13 14 15
10 | 0,848 68| 72| 74| 75 79| 79| 87
1850 | 20 [0,508| 29| 30| 31| 32 33| 33| 36
30 {0218) 16| 161 17| 17 17| 18} 19
| 10 |o798] 90| 6] 100 [ 102 105 | 106 | 106
1950 | 20 {0,448 45| 47! 49| 50 521 52| 57
30 |0,198| 24| 25| 26| 26 l 27 | 30

[lpumeyaHue 5. TlpoMexyTodHble 3HAYEeHUR] NO BEPTUKANWU W ropu-
30HTanNu onpenensilTca NYyTEM NUHEAHOW WUHTEepno-
NALWN.
Ke — KO DPUUUEHT XKeCTKOCTU FPYHTA 3ackinkv npyu casvure no 60-
KOBOW MOBEPXHOCTU (DYHOAMENTA
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(1)_5‘5 'EG

K, = —2 - 130/

\[F_ﬁ(”ﬂ)ﬁ“ P‘mm)

E, - mogynb GokoBon gedopmaliny rpyHTa obpaTHON 3aChbinku
E,=mE, 131/

m — KO3(PUUWUEHT, YUMTbIBEIOWUM BNUAHKUE WU3MEHAOLMXCA NO
rnybuHe gedopmMaTtuBHbiX CBOACTB MPYHTOBOrO maccusea, Or-
paHW4YEHHOro CBEpXy FOpU3OHTaNbHOW HesarpyxeHHouW AHEB-
HOW NOBEPXHOCTLIO, onpegenserca no rpadgwky puc. 4, rae
hg — paccTosiHue OT Bepxa ¢yHAameHTa A0 PpaBHOAEUCT-
ByloLen BOKOBOro gaBneHnsa CABUrarollero rpyHTa,

I
0,8 _
0,6 -
- ’
0,4 -
0,2 ’ -

0 P “———J h?

0,4 0,8 I,2

Puc. 4. 3asucumMocmb U3MEHeHUA KoachgpuyueHma m om anybuHsl
2pPyHMo80oe20o Maccusa hy

E? - mopyns BepTukanbHO# Aedopmauuu rpyHta obpaTtHoi 3a-
CbiNKKY, npuHumaembin no Tadn. 10;
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Fg — nnoujagb KOHTAKTa rpyHTa 3achbiNkn ¢ DOKOBOW NOBEPXHO-
CTHHO cbgH,qameHTa, B pacyeT nNpUHUMAETCs 3Ha4YeHue

Fqo <10 M5,
Tabnuya 10
- R :
NAOTHOCTE Bna- Moaynb BepTukansHou gedopMaunn rpyHTa

- B
rpyHTa, xr/m® | HOCTL. % oBpaTtHONM 3achInku, Ea , Mla, npy npoaonxuten.-
I‘HOCTH akcnnyatauun 3afaHna 4o noapabotku, ner

1% 2] 3] a4l 8] 8] 10 >10

10 |63|76| 8| 84|88

1650 20 | 36| 43| 46 48| 5

| 30 (1418119 2

10 |08/ 9 !10,2 10,6 | 11,2

1750 20 | 56|67 71| 74| 78

30 | 17| 2| 2|22/ 24

17.6 |18.5

1850 93| 9.8

33| 35

30,3 [31,9

1950 13,0 13,7
48| 5|52

[lpuMeyvarue. IpoMeXyTO4YHbIe 3HaYeHUs1 NO BepTUKanu U ropuaoH-

Tanu gonyckaetca onpenensate NyTeM NUHEenHOW WH-
TepnonaLun.

Wzs U Oy — KOIDPDULIMEHTH!, onpeaensieMsie no 1abn.7, B 3aBUCUMOCTH

OT COOTHOLWEHNA CTOpOH OOKOBOW NOBEPXHOCTU (DyHOAAMEHTa
a/s, rie a — AgnNuHa CTOpOHbl BOKOBOW noBepxHocTH yHAa-
MEeHTa B HanpasneHWuu CABWKEHUA rPyHTa, B = A ;

15,V T6x — KacaTenbHbie HanpsxeHus No OOKOBOW NOBEPXHOCTU OyH-

NamMeHTa COOTBETCTBEHHO B KpaiHei no AnvHe pyHAaMeHTa
TOUYKE U B TOYKE, pacnonOXeHHOW Ha pacCTOsSHWUN X OT ero

cepeliHbli
08 m, n, Kse
e T )
08 n,.m, Kse
tg, = 0 x (1-e), /33

” p
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OcTanbHbie 0Do3HayeHUa Te xe, ytou s n. 5.20

8.23 Harpyaka, Bbi3BaHHaA HOpManbHbIM AaBNeHWeM caBuraroLie-
roca rpyHTa Ha doyHA4aMeHThI, NpUMblKatloe K pac4eTHOMY

N, = ;Ng; | /34/

rne N - konwdecteso oyH4AMEHTOB, NPUMbIKAIOLWUX K pacYeTHOMY, Ha

y4acTke Mexay paccmarpuBaeMblM cedeHueM NpoAONLHOro
pyHAaMeHTa N ero KOHLIOM,

Ngi — Harpyska oT BoKoBOro AasneHusa rpyHta Ha qyHAaMeHT /-0
NPUMbIKaoLLe CTEHbI

Fqi — nnowafb KOHTakta c rpyHTOM OOKOBOW NOBEPXHOCTW /-MO

dyHAaMEHTE, NPUMbIKALWEMY K pacyeTHOMY, CO CTOPOHLL
HafABUramLLeroca rpyHTa;

Ogi — HOpManbHoe AaBneHue rpyHTa Ha OOKOBYI0 NOBEPXHOCTb /-r0
dyHAaMeHTa, NPUMbIKaoOLWEro K pacy4eTHOMY

08 m n, C;, € X, o
0y = =2 (1-¢") 5 5, 136/
Cosi — KO3(MDULMEHT XECTKOCTU cxaTtusl rpyHTa /i-ro oyHOaaMeHTa,

NPUMbIKAIOLWEro K pacYeTHOMY,

Cs. =%; /371
E, - npusegeHHbIn mogynb HokoBon gehopmMmaLuy rpyHTa
E = — 56 E, ; /38/
E,+ o (E,-E,)
Es — moaynb 6okoBoi AedopMaluy rpyHTa HEHaPYLLEHHOTO CrOXEHUA
Es = nm Eg; 139/

N — KO3(OPUUUEHT, YUUTLIBAIOWUA aHU3OTPONHOCTL MexaHuye-
CKUX CBOWCTB rpyHTa npn OOKOBOM W BEpPTUKAlbHOM Aasne-

HUU 33 c4YeT OCODEHHOCTEW NPUPOAHOrO CNOXEHWUA, NPUHWU-
MaeTCA paBHbiM 0,795;

m u E; —TO Xxe, Yto B popmyne /31/,

d; - CpefHAs WupuHa nasyxu mexay yHAaMeHTOM M CTEeHKOW
KOTNOBaHa, NpyU OTCYTCTBMM [aHHbIX O WWPWHE nasyxuh [o-
nyckaeTtca npuHumMarte d; = 0,4 M AnA HapyXHbiXx n d, = 0,2 M
ANA BHYTPEHHUX (PyHASMEHTOB;
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Dy —ycnosHas anvHa 30Hbl HokoBoro obartas rpyHTa

— - P
D, = h, tg(45°+%94 ) /401

hy — 3arnybnenve dyHaaMeHTa CO CTOPOHblI Haaeurawouwlerocs
rPYHT3,

X; — PpaccrofHue OT cepefUHbl 3a0aHUA (oTceka) Ao BokoBoOK No-
BEPXHOCTU /-ro PyHAAMEHTa, NPUMbIKaIOLWEro K pac4eTHOMY:

a - KO3IMPUUUEHT penakcaunm HanpsXeHUn Npu CXaTuu rpyHTa;

onpenenaeTca UCNbiTakUeM FPyHTa NO METOAUKE, U3NOXKEH-
HOW B NPUNOXEHUW 2, ANA NecYaHbiX U FMUHUCTbIX TPYHTOB
ponyckaetcsa npurnmatb a = 0,02, 1/cyTky;

e — hyHKLUMA OCHOBAHUS HATYpPanbHOro norapudma;
Cpp — NPEAeNbHOe HanpsXeHwe CXaTna Ha DOKOBOW NOBEPXHOCTH
(byHAaMeHTa OT NacCUBHOIO AaBleHUn rpyHTa

- "
G =6, 10,50y t92(45+%+20 tg(45+‘%) , 141/

£l — NOHMXAKWKWNA KO3 DUUNEHT, paBHbId OTHOWEHUIO PECCTOS-

HUA B CBETY Mexay dyHAaMeHTaMu L, CO CTOpPOHbLI NoaBy-
raroLerocs rpyHTa K AnNMHe npusmbl BbINUpanua,

L.
E”. — ; , " 51 ;
h, tg(45" +(%)

npu & > 1 NpuHUMaetca §; = 1.

OctanbHbie obo3Hauerun Te xe, yTton s n. 8.20.
8.24 o ckonbxeHus B hyHAAMEHTHO-NoABaNbHOK YacTu 3nanus
ycypansaeTcs npyu yCnoeum

[42]

N>N', /43]

rae N — Hanbonblias Harpyska, AencTeyiowlan Ha oyHa4aMeHThl, Of-
peaensemasn no gopmyne /11/,
N — cymmapHaa npoonbHas Harpyska OT CUNl TPEHWUst NO LWBY
CKONbXEeHUA pyHaamenTa ¢ HanbonbLlunM 3Havervem N

N" = (NP + N7 ), 144/

NI — Harpy3ka OT CUN TPEHUS MO LWBY CKOMNBXEHWA Npu casure

dyHAaMeHTOoB BAONb NOACA pacCHUTbiIBAE@MOK CTEHbI;
NT — Harpyska oT cun Tpenusa npu casure yH4aMEHTOB NO WIBY

TN
CKONBXEHUA 1noa NPUMbIKAIOWWUMKU CTeHaMU U nepeparwoulas-
CA HA ene300eToHHbIKM NOSC NOA pacCYUTLIBAEMON CTEHOM.
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Harpyska N7 B nioOOM ceveHun x xene3obeToHHOro noaca, pacno-

NOXXEHHOro Haj WBOM CKONbXEHUR paccyUTbiBaeMOoW CTeHbl, onpeaens-
eTcsa no dopmyne

NM = my Py f(I-X), /451

m; - KoadduumeHT ycnosuih paboTbl, yuUTbIBaKOWWUA HEMOMHOM
pa3BUTHUE CUNbl TPEHWUA NO WBY CKONbXEHWHA, NPUHUMAETCA
no rpadpuky puc. 5 B 3aBUCUMOCTM OT ANNHbI OTCEKA,

1 | o - = - _]
3,8

| |

0,7 D

0,4

10 20 K'Y 40 50 LM

Puc. 5. pacbuxk Koaghpuyuenma ycnosuld pabomsbel my, y4yumsi-

salouje20 HernosHoe passumue cuil mpeHus no Wwey CKo-
NbXEHUSA

Py — BepTvKanbHas HOpMaruBHas Harpy3ka B YPOBHE LUBA CKOSNb-
MEHUA NPORCNLHOIO PYHAAMEHTA,

f — KO3(DDULUKEHT TPEHNA NO LWBY CKONBXEHURA, NPUHUMAEMbIN
no TaGn. 5.
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Harpyska N B niobOM cevyeHuu X paccmarpuBaemoro nosca or
cABura oyHAaMeHTOoB Noj NpUMbIKaULKMK CTeHaMn, onpeaensaeTca no
popmyne

NI =ml05 1Dt /461
f=1

rae m. - KO3thPULUMEHT ycnoBuil paBoTbl, yYUTHIBAKOWUA HENOMHoe

passuTMe CUNbl TPEHWUA NO LWBY CKOMbXEHUR, NPUHUMAETCH
no Tabnuue 11;

Tabnuya 11
Konuyecteo dJYHﬂa-r KoatppuumeHnT | KonnyecTtso dyHaa-| KoaddpuuumeHr
MEHTOB Ha yyacTke |ycnoBui paboTsl,| MEHTOB Ha yyacTke |ycnoeun paboTtsl,
o1 0,5L pox m, oT 0,5L po x m}
1 1 | 4 0.6
2 | 0,85 | 5 0,5
3 0,70 6 0,4
In = ONWHA CTEeHb!, NPUMbIK3IOWIEN K PAacCYNTbIBAeMOMW,

t' . — MakCumanbHas Cuna TPEeHWR NO LWBY CKONbMEHWR Noj -0

NPUMbIKAOLLEen CTeHOW, NPUNOXEeHHas nepneHaAuKynapHo
NOACY U onpepenaemas no oopmyne

i =Ry [47/

T.NJ

n — YUCNO NPUMbIKAOWNX CTEH Ha y4dacTtke (/ — x);, Py — BepTu-
KanbHaa HOPMaTUBHAaA Harpy3ka B ypOBHE WWBA CKONMbXeHUS
nog /-OM NpPUMbIKaOLWEn cTeHon, f— Ko3ahPULUKEHT TpeHusa no
LIBY CKONbXeHUsA, npuHuMmaembln no tabn. §.

[Tpumep pacuyeTa 6ecKapKacHOro sgaHun
Ha NEeHTOUYHbIX hyHOAMEHTAX

VIcxOOHbIe daHHble

3AaHre NATU3ITaXHoe NPAMOYronbHON POPMbI, KUpNUYHOE, ANNHON
L =72M, wupnHon B = 18 M, BoicoTon H = 15 M ¢ noasanoMm; dyHAaa-
MEHTbI NEHTOMHbIe U3 COOPHbLIX Kene3obeToHHbIX ONOKOB € WMPUHONK
nofgowabl No ocaM 1+7 8 = 1,0 M, no ocam A+B b = 0,8 M: noronHas Ha-

rpyska no nogowse QyHAaMEHTOB cocTasnset no ocam A, b, B -
200 kH; 1,7 -230 «H; 2+6 - 260 kH (puc. 6).
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6000 | 6000 [ 6000 , 6000 | 6000 , 6000

2400

ll 2,00

, 1000 ¢ (I-7)

T_t_joo I(A,B,d)

Puc. 6. llnan u ceyeHue nieHmMoy4HbIx hyHdameHmos Geckapkac-
HO20 30aHus

-2 5 OO
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['pyHTbI B OCHOBaHNW — CYrNMUHKY, XapakTepuayowjuecst cnefyoum-
MU (PUINKO-MEXaHUYECKIMU CBOUCTBEMMU:

NAOTHOCTb FPyHTa — ¥ = 95 T/M*;

yaensHoe cuennenune rpynta — C = 39 klla;

Yyron BHYTPEHHero TpeHna — ¢ = 24°,

MOAYNb Aedopmannn rpyHTa — Eg = 25 Ma;

Ko huymeHT [yaccoda p = 0,395;

KOIPDUUMEHT penakcauuy kacarenbHbiX HanpaXeHUn B [PyHTE

3 =0,01, 1/cyTku;

KO3(PPULMEHT penaxkcauuu HanpskeHnn cxartus rpyHta o = 0,02,

ey T,

OxunjaemMble BeNnyuHb! gedopMayni 3eMHON NOBEPXHOCTHU:

HaKMoH 3eMHO NOBEPXHOCTU — i = 7,9.10™;

Panvyc KpUBW3Hb! BbINYKNOCTU 38MHOWN NOBEPXHOCTN — R = 4,5 kMm;

OTHOCUTENLHbIE FOPU3OHTalNbHble AedopMalUn PaCTIXKEHUR 3eM-
HOW NOBEPXHOCTU — € = 2,6-10™° MM/M;

CKOPOCTb W3MEeHEeHWA OTHOCUTENbHOM rOpl;SOHTaﬂbHOﬁ nedopma-
Ly 3emMHon nosepxHoctT — g = 0,0033-107, 1/cyTrum,

BpeMs OT Hayana A[o KoHua noapaborkn 3aanumsa = 10 ner
(3600 cyTok);

HanpasnNeHue CABUWKEHUA 3EMHOW NOBEPXHOCTHU — BAOSb 30aHuUs.

OnpedenerHue ONuUHbLI omeceka 30aHUS

B cooteetcTBuu c n. 8.15 no popmyne /8/ nposepsaemM ycrosue, npu
KOTOPOM NPUMEHEHWE KOHCTPYKTUBHLIX Mep 3awunTbl OeckapKacHoro
30aHUA OT BepTukanbHbiX AedopmMaLiuid rpyHTa oCHoBaHuA He TpebyeTcs

) < Fop.

OTHoCUTENbHAs pa3HoOCTb 0CaA0K OCHOBaAHWA (DYHLAMEHTOB, Bbi-
3BaHHan noapaboTkon, onpeaenserca no popmyne /9/

72
f=14-05 7o =00028

[MpepgencHoe 3HavyeHWne OTHOCUTENbHOW pas3HOCTU ocafok dyHAa-
MEHTOB OeCcKapkaCHOro KUpNU4HOrO 343aHus npuHumaem no Tadtn. o,

f.o = 0,002.
fo = 0,0028 > £,,.=0,002

ycnosue /8/ He BbINONHAETCH, NOITOMY TpebyloTCst KOHCTPYKTMBHbIE

MEpbl 3alUUThl 30aHWS OT BO3AEWCTBUA BepTUKanbHbiX Aedopmaunii
rPYHT@ OCHOBaHKMUSA.
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B kayecTtse KOHCTPYKTUBHOW Mepbi NpUHUMaEM paspesKy 34aHUA

nedopMalMoOHHbIMKU LWBAMKU Ha ABa OTCeKa KpaTHbIX ANnHe cekunn 36
METPOB.

[MOBTOpPHO npoeBepAeM ycnosue /8/ npyn anuHe AedOopMaLMOHHOIo
oTceka L = 36 M

36
4.45-10°

f,=0,0014 < f,, = 0,002

ycnosue /8/ BbINONHEHO.
Onpegensem LWunpuHy 3a30poB AedpopMaynoHHOro Wea Mmexay oT-
ceKaMu 30aHuA.

Ha ypoBHe nogowsbl yHaamMeHTa no dopmyne /5/
a,2m,n,elo=12-07-26-107 36.10° = 78,6 mm;
Ha YPOBHE KapHuisa no oopmynam /6/ n/7/
g2m.n.elyg+0H,

f =14-05

= 0,0014

LG
0 =nmy > =14-05 75

pacCTofHVe OT NOACLUBLI DyHAaMeEHTa 40 KapHW3a 34aHUA
H=15+25=175wMm,

a, >786 + 00056 -17.5-10° =177 mMm.

[na NpUHATOW ANWHLL OTCeKa 3aaHusa onpepensem HeobxoauMoCcTh
NPUMEHEHUA KOHCTPYKTUBHbIX Mep 3alluTbl PyHAaMEeHTHO-NoABaNbHONK
YacTu 34aHuAa OT BO3AEUCTBUA OpU3OHTaNbHbIX gedopMauyvii rpyHTa
ocHoBaHuA. Oxugaemblie ropus3oHTanbHble gedopMayuy rpyHTa OCHO-
BaHna £ = 2,6-10° > 1-10'3, Nno3TOMYy B cooTBeTcTBuu C nN. 8.18 Tpebyercs

PacYeT NEeHTOMHbIX PyHAaMEHTOB Ha BO34EeNCTBME TOPU3OHTalbHbIX Ne-
pEMEUEHUN rPYHTaA OCHOBaHUA.

- 0,0056 '

OnpedeneHue Hagpy30K Ha NEHMOYHbIe hyHOamMeHMb!

BHavdane BbINONHAEM pacyeT Harpy3oK Ha NMEeHTOMUHbIA PyHOAMEHT
No ocu A.

OnpepenseM Harpy3ky OT TPeHWUA rpyHTa B NPOAONbHOM Hanpasne-
KWA NO nogowuse pyHgaMeHTa.

[lo dpopmyne /16/ onpeaenaemM 3HayeHne npeaenbHoro ConpoTHB-
NEHNA rpyHTa cABUry no noaowBse yHAaMeEHTa

Top = Ptg @ + C = 250 tg 24° + 39 = 150 kH/M%.
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BeiuucnaemM sHadeHue koahduumeHTta XKeCTKOCTU OCHOBAHUA Npw
cAsBure rpyHTa nof noaowsoin pyHaameHTa no dpopmyne /20/

nnowaas nogowskl PyHRaMeHTa noA NPOAONBHOW CTeHOM no ocu A
F=axb=(36+ 1)/2 0,8 = 14,8 M?, T.K. 3HayeHue F >10 M’ , NPUHNMa-
eM B pacyeT F =10 M°.

N3 tabnuuer 7 npu a/s = 18,5/0,8 = 23 > 5 HaxoauM o, = 1,22,
wy = 0,53; no rabnuye 8 npuHumaem p = 0,35.
Koo 12225000 B
"~ J10(1+0,35)(1~0,35.0,53)

1o popmyne /17/ onpegensem 3HaueHue

Tro 3

080, m KE(1-e™)
npu t = 10 net (3600 cyTok) u B = 0,01 1/cyTkn e™® = 0;
150- 0,01

X = 08.1.2.0.7.8800.00033.10°.1- ' M

B coorsercteuu ¢ n.8.20 npu X, = 77 > 1= 0,5:37 = 18,6 M Harpys-

Ky OT CUn TpeHua no noaowse pyHOaAMeHTa onpegensem no gopmyne
[12]

8800 kH/m’

X

T, + T,
N = > “(-x)b;
KacarenbHble HanpsHreHusa No nogouwse oyHOamMeHTa Ha paccToRHUuU X U/

OT cepefuHbl oTCeKa 3aaHusa onpeaensemM no gopmynam /19/ v /18/

08n.m K &
1, = - ”Sx(1—e'm).
B
08.1,2-0,7-8800-0,0033.10°3
1, = 00T x (1-6™)=195x

=19571=1,95-185 = 36,1 kH/M>.

OnpegenseM Harpysky B cCe4vYeHusxX neHTouyHoro (yHAameHTa o7

TPEHWA rPYHTa B NPOAOCNBHOM HanpasneHuu noaowsel pyHgameHTa A
ANga cedernnsa 1-1 npu x = 12 m

1, = 1,95 12 = 23 4 kH/M?,
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4
N., = 36*'-1—;-2—3'—-—(18.5 ~12).0,8 =155 kH;

AN cevYeHna 2-2 Npu X =6 M
1, = 1,95 -6 = 11,7 kH/m?,

36,1+ 11,7 .
N, = ;‘ (185 -6)-0,8 = 239 KH;
Ana ceveHuna 3-3 npu x = 0
1, =0,
36,1
N, = —-5--18,5-0,8 =267 kH-

OnpepenseM Harpyaky Ha NeHTOUHbIA yHAaMEHT NO Ocu A OT Tpe-
HUA FPYHTa NO noaouise nNpuUMblkaolMX QyHL4AMEHTOB.

[lo dopmyne /19/ paccuuTblBaeM KacaTenbHble HanpaXeHus noAa
nogowsamM pyH4aMeHTOB NpUMbIKaoOWUX CTEH

Trni = 1,990 X;
AN GyHAaMEeHTOoB, NpUMbiKarowmx noocaMm 1 u 7 npux = 18 m
Tent = Tra7 = 1,95 - 18 = 35,2 kH/M®;
ANA yHAAMEHTOB, NPUMbIKaOWMX N0 0CAM 2 M 6 Npn X = 12 M
Trng = Trns = 1,95 - 12 = 23,5 kH/M?,
ANa pyH4AMEHTOB, NPUMbIKaOLWMX NO OCAM 3 U S Npu X = 6 M
Trnz = Trns = 1,95-6=11,8 KH/M*:

OnpeaenseM npegensHoe conpoTuBNeHue cABUry rpyHTa nop no-
LOWBOW PpYHASMEHTOB NPUMbIKAOLWWX CTeH No opMmyne /16/:
ANA PYHASMEHTOB, PACNONOXEHHBLIX NO ocam 1, 7

Tonp = Ptg @ + C =230 tg 24° + 39 = 141 kH/M*.
ANK PYHAAMEHTOB, PACNONOMEHHbIX NO OCAM 2 — 6
Tone = 260 tg 24° + 39 = 155 kH/M?.

CpaBHEHWe KacarenbHbIX HanpAXeHUW C Ux NpedenbHbiMW 3Haude-
HUAMKW nokKa3biBaeT, YTo ycnosue /23/ yA0BNETBOPAETCA
Trm < Tnnp
Bbluucnaem nnowass noaowssl PyHAEGMEHTOB NPUMbIKAKOWWUX CTEH
Fu=(9~0,8)-10=82Mm.
OnpepenseM Harpysky oT oyHAaMeHTa /-0 NPUMbLIKAIOLWWA CTEHb

no dopmyne 22/
ANA YHAEMEHTOB, NPUMbIKAKOLLNX NO OCAM 1 U 7
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Nent =Nea7 = 0,5 Fryy Trmt,7 = 0,5 - 8,2 - 352 = 145 kH;
4Ns QYHAAMEHTOB, NPUMbBIKAKOWKUX N0 0CAM 2 U 6
Nino =N;ne=0,5-8,2. 23,5 =96 kH,

ONA YHOAMEHTOB, NPUMbIKAKLWNUX N0 0CAM 3 U D,
Nins =Nips =0,5:-8,2-11,8 =43 kH.

OnpegenneM Harpy3ky OT TPEHUA rpyHTa No noaowse pyHAaMeH-

TOB NPUMbIKaOWWX CTeH B CeYeHUAX NeHTOMHOro ryHaameHTa no gop-
mMyne /21/

n
= Z NT.nr' '

B ceveHnst 1-1 N, = N;ns = 145 kH;

B cedeHun 2-2 N;p = Nipt + Ny = 145 + 96 = 241 kH;

B ceverHun 3-3 N, = NiqitNrpa + Nr3 =145 + 96 + 48 289 kH.

OnpegenseM Harpysky OT TPeHUs rpyHTa no OOKOBbBIM NOBEPXHO-
CTAM NEHTOYHOro PyHAaMEHTa.

3arnybneHue yHaamMeHTa B FPYHT C HapyXHOW CTOPOHLI 3HAHWA
hy=2,4 M, COCTOPOHb! noasana h, = 0,55 m.

B cooteeTcTBUM C . 8.22 pacyeT npon3Bo4uUM ANA KaxXaonh u3 CTo-
POH yHAaMeHTa ¢ nocnegyowuM CYMMUPOBaHWEM YCUNNIA.

pPyHT obpatHon 3acbinkk npu nnotHoctu 1850 Kr/M°, BRaXHO-
ctn 20%, BpeMeHn akcnnyaTtayun Ao noapabotku 10 net xapakrepu3sy-
eTca chedyrwuMu aaHHbiMu (Tadn. 9). tg ¢, = 0,508; ¢, = 27°
C, = 36 klla. ina mAarkonnacTu4Horo CyrnvHka 3acbinku no tabn. 8 npu-
Humaem p = 0,3.

[lpedenbHOe CONPOTUBNEHWE CABWUMY FPYHTA 3acbiNnkk rno GOKOBORK

NOBEPXHOCTU PyHAaMeHTa onpegensaem no gpopmyne /29/:
npu hy =2,4 m

1 P,
Tﬁ.nm = 5 Ys h1 tgz[45 __2_) tg (pa +Ca =

) tg 27°+36 = 40,2 kH/m?

O

2

1
> 18,5-2,4-t92(45—

npu h, = 0,56 M

1 27°
Torp2 = 5 18,5-0,55-tgz[45 - ) tg 27°+ 36 = 37 kH/m?

KoadpuumeHT eCTKOCTU rpyHTa 3acbinkv npu casure no 6okosom
NOBEPXHOCTU PyHAamMeHTa onpeaensem no dpopmyne /30/
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3

e TRl - p0,.)

Moayne 6okoeon aedopmauun rpyHta obpaTHon 3acbinku onpeje-
naem no dopmyne /31/

E,=mE],

3HaveHusa koapduymerTa m onpepensem no rpad. puc. 4 ana hy =
2[3-hy=2/3-24=16MUhg; =2/3-h,=2/3-0,85=0,37 M, COOTBET-

ctBeHHo my = 1,0, m, = 0,25; moaynb BepTukanbHoOW geopmaunn rpyH-
Ta 06paTHov1 3acbiNKi NpuHuMaeMm no tabn. 10 Ang rpyHTa NNOTHOCTLIO
1,85 T/M> ¢ BRaxHOCTbO 20% W NPOACIKUTENbHOCTHU 3KCnnyarauyny 3aa-

H1A Ao noapadbotku 10 net, E; = 10 Mila:
npu hy =24 M E,; =1,0-10 Mla = 10 Mla;

npu h, = 0,50 M E., =0,25-10 Mila = 2,5 Mlla;

nnoujaab KOHTaKTa rpyHTa 3acbinku ¢ 6OKOBORA NOBEPXHOCTHIO yHAA-
MEHTa

npu hy = 2,4 M F,=(36+1)/2-2,4=44,4>10 ™",
B pacyeT npuHuMaem Fi = 10 Mm%
npu h,=0,55m F,=(36-1,0-6)/2-0,55=8,25< 10 M’

B pac4eT npuHuMaem F, = 8,25 Mz;
3Ha4YeHUA KOIPDOUUNEHTOB Wz U Wy ONpeaensemMm no tabn. 7 no coor-
HOWEeHWIO ANUHbLI PyHAaMeHTa a K 3arnybneduto h,

npuhy=2,4 M
a (36+1)/2 _ _
- = = {.Dz_ - 1,22' V) — 0,53
h1 2’4 7,7 > 5,0 0 x0
npu h, = 0,55 m
a (36-10:6)/2
T e —————— (02_122 0),(:0,53
. 055 =27/3>50 Oz 5
npu hy =24 m
122 -10*
Ry = e = 3529 kH/Mm? |
® J10(1+0,3)1-0,3-0,53) H
npu hy = 0,55 M
122-.25-10°
K, = - = 975kH/m*

J8.25(1+0,3)(1-0,3.0,53)
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1o hopmyne /28/ onpenensem

X - Tﬁ.np B .
" 08n,m Kg(1-e™)

npu t = 10 net e® = 0;

Npw h1 = 2,4 M
401-0,01 .
X6npt = 08-12.07-3529-0.0033-102 216 ™.
npu h; = 0,55 M
7-00
: 1 =171 m.

Xem2 = 0'8712.07-975-0,0033-10°

3HaveHue Xg ., OoNnblwe NONOBMHLI ANUHBLI OTCeka 3danus [ = 0,5 - 37 =

18,5 M, NO3TOMYy B COOTBETCTBUAU C N. 8.22 pacyeT yCUNu ot TpeHusa no
OOKOBOW NOBEPXHOCTU PyHAaMeHTa Npon3BoAUM No dopmyne /24/

T6s + Tex

2

KacatenbHble HanpsXxeHna Nno BOKOBOW NOBEPXHOCTU (PyHOAMEHTa,
PacnoNnoOXeHHOU Ha PpacCTOAHUW X OT cepeauHbl OTCeKa 34aHUA W
B KpaiHe no AnvHe dyHAaMeHTa Todke, onpegensem no popMmynam
33/ w (32

npv hy = 2,4 M

N, = (1-x)-h

x 0'8 nE ;nﬂ Kﬁ Ex (1_9-'“):

npu t = 10 net e® =0,
08:12-0,7-3529-0,0033.10"°

Tg

Tox1 = 001 —x =0,78 x;
X=1 16,1 =078 -1/=0,78 - 18,5 = 14,4 kH/M%;
npu h, = 0,55 m
0,8-12-0,7-975-0,0033-10"° |
Tox2 = 0.01 —x =0,2 X
X =1, 16,2=02-7/=0,2-18,5 = 3,7 kH/M,

Harpy3ka oT TpeHns rpyHTa no Bokosow noBepxHOCTU dyHAaMeHTa
No ocn A:
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B cedeHun 1-1 npux =12 m
hiy=24M,  tex1=078-12=9.4 kH/M,

144+ 9,4
= — ; ~—(182-12)-24 =177 xkH
h,=055M,  Tex2=0,2-12 =24 kH/Mm:
7+24
N2, = 3. ; (18 -12)-0,55 = 8,4 kH;

Ng, = N}, + N2, =177 + 8,4 =185 kH;

B CeveHUn 2-2 Npu xX =6 M
h1 =24 M, Tex1 = 0,78 - 6=47 KH/MZ;

144 +47
N, = L--zf——(wz 6).2.4 = 279 kH
h,=0,55M,  1ex2=0,2-6=12kH/M
37 +12
N§2=-——-; (18 =6 —2)-0,55 = 13,5 KH:

Ns, = Ng, + Ng, =279 +13,5 = 293 kH;

B cedeHnn 3-3 npu x =0
h1=2,4M, 15*11':0,78'0:0,

144 +0
Ni, = - ; (18,2-0)-24 = 314 «kH
h2=0,55M, ‘Cﬁ_xg=0,2-0=0,
37 +0
NZ, = 2+ ~(18 - 3)-0,55 = 15,3 kH:

N, = Ng, + N&y =314 +15,3 = 329 kH.

OnpenensieM Harpy3ky OT QaBNEHUA CABWUraloWerocsl rpyHra Ha

PyHAEMEHTbI, NPUMbIKAIOLLINE K PacCYEeTHOMY.

HaxoauMm nnowanb KoHTakta C rpyHToMm DOKOBOW NOBEPXHOCTW
pyHAaMEHTa Npu AedPopMaLUaX PacTAXKEHUA 3EMHON NOBEPXHOCTU

Fq=0,55(9 - 0,8) = 4,51 M°

[lo dopmyne /39/ onpepensem moaynb OokosBon Aedopmarimv

IPYHTA
E5=n'm'Eg
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koadppuumenT n = 0,75, 3Ha4veHue koadpduuneHTa m onpegensieMm no
rpad. puc. 4 npn h=2/3.0,566=0,37m, m=0,25.

Es=0,75-0,25 .25 = 4,69 Mlla.

Moaynb 6okoBo nedpopmay odbpaTHOW 3acbInNKK onpeaenasncs no

dopmyne /31/ ana h = 0,55 M npu onpeaenelnv cun TpeHns no Bokoson
NOBEPXHOCTU (PYHASAMEHTA

E,=mE®=0,25-10=2,5Ma.

OnpepenseM ycnosHyt ANWHY 30HbI BOKOBOro obxatus rpyHTa no
hopmyne /40/

D =h g (45 + %) = 0,55 g (45 +2472) = 0,85 m.

Cpeassasa wupuHa nasyxut Mexay OyHAaMeHTOM U CTEeHKOW KOTNO-
BaHa d, = 0,2 M.

[lpuBegeHHbIii Moaynb OOKOBON AedopMauun rpyHTa onpegensem
no qopmyne /38/

E =— 56 = = %’29“2'5 = 3,89 Mla.
E, +5~':(Eﬁ -E,) 25+ B2 (4,69-25)

KoahpuureHT XeCcTKOCTU CXaTua rpyHTa onpepensem no ¢op-
myne /37/

3890
0,85

HopManbHoe AaBnenue rpyHTa Ha 6OoKoBYH NOBEPXHOCTDL i-r0 OyH-
NaMeHTa, NpUMbIKaoWero K pacyeTHoMy, onpefensem no gpopmyne /36/

__0,8 n.m_GCq, €
o

Ce

= 4576 kH/m°.

/

LS
- 5

Ug,

x, (1-e™)
npu t=10netr e« =0

08-12.07-4576.0,0033-10"
= - —— X = 0,51 x.

O

o 0,02

Hasnenne Ha dhyHAAMEHTb!, NPpUMbIKaOUMe NO 0CAM 1-7-
npn x=175M  ©g17=0,51-17,5 = 8,9 kH/M*;
npy x=11,5M Og26=051-115=59 KH/M? -
npu x = 95,0 M og35=0,01-.55=2,8 KH/M® .
[TpegencHoe Hanpsxerue cKaTtus Ha OOKOBOW NOBEPXHOCTU (PYH-

AaMeHTa OT NacCUBHONO f[aBNEeHWA TpyHTa onpejensem Mo QOpMy-
ne /41/
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3
Cpp = & [0,5 h; vy tg{45°+%} +2-C tg(45°+(%)]

3HaYeHue koahdpuuuneHTa £ onpeaensem no dpopmyne /42/

- @p"“n_ag>u

L, _
B . 0/Y 085
h, tg(45 +/2)

NnpuHUMaeMm §; = 1,

G =1 [0,5-1,95 -0,55 tgz(45“+2472) +2-39 tg(45“+2472)] = 133 kH/M*.

3

CpasHeHue HanpsbkeHuit rpyHta Ha OOKOBOM NOBEPXHOCTU NPUMBbI-
KaWnX PYHAGMEHTOB C UX NpedenbHbiM 3Ha4YeHUeM NOoKa3biBaEeT, UTO
ycnosue /36/ yaoBneTBopaeTcs

Gg < Onp.

Harpy3ka oT OoKoBOro AasneHusa rpyHTa Ha /-OW NpUMbIKAIOWWUA
hyHAaMeHT No ocaM 1-7 onpeaensemM no opmyne /35/

Ng|=0,5Fg]Ugi;
Ny=N;=05-451.8,9 =20 kH;
Nz - Nﬁ = 0,5 . 451.59=13,3 kH;
Ni=Ns=05.451.28=6,3 kH.

Harpy3ky OT AaBneHus rpyHTa Ha npuMbikaowe gyHaaMenTbl B ce-
YeHUAX NEeHTOYHOro hyHAameHTa no ocu A, onpegensem no dopmyne /34/

Mzg%“

B cevennmn 1-1 N = Ny = 20 kH;
B ceyeHuun 2-2 Ny = Ny + N =20 + 13,3 = 33,3 kH,
B ceueHun 3-3 Ng=N;+ Ny + N3 =20+ 13,3 + 6,3 = 39,6 kH.

CyMMapHY0 Harpysky, 4eUCTBYIOWYI0 Ha pacCcy1TbiBaeMbli pyHAa-
MEHT, onpeaenaem no gopmyne /11/

N=NT+NT,H+N5+NA:

B ceveHun 1-1
N=155+ 145+ 185 + 29 = 505 kH;

B ceyeHuy 2-2
N=230+241 + 293 + 33 = 806 kH;

B ceyeHun 3-3
N =267+ 289 + 329 + 40 = 925 kH.
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AHaANOrM4YHO PacCUMUTLIBAKOTCS U AApYrve NeHTouHble hyHAaMeHTb! B

npeaenax aedopmMaunoHHOro otceka. 3Ha4eHUA pacTarnBarolnx Harpy-
30K MO CeYeHUaM NeHTOUHbLIX MyHAAMEHTOB CBeAeHbl B Tabnuuy.

CayeHue 3HavyeHus pacTarnsarLLnx Harpysok, kH
i N, Ny N, ] N
1 155 | 145 185 20 505
2.2 | 239 241 293 33 806
3.3 | 267 | 289 329 4 | 925
4-4 _{_755 200 | 17 40 502
5-5 | 230 | 480 | 27 66 812
6 -6 207 578 31 '80 956

OnpegenseM BO3IMOXHOCTb CHWKEHUS! pacTAruBaroWMx Harpysok B
(byHAaMEHTaxX YCTPOUCTBOM LLIBA CKONbXEHUA.

Haxo4um U3 CBOAHOW Tabnuubl PyHAAMEHT C Handonsblunum 3HaYe-
HUEM Harpy3ku.

i3 Tabnuubl BUAHO, 4YTO Hanbonbwasn Harpy3ka N = 856 kH pencr-
ByeT B pyHAamMeHTe no ocu b. B coorseTcTenum Cc n. 8.24 ansa atoro gyH-
fameHTa onpenenseM HaMbOoNbLUYO Harpysky, BO3HUKAKOWY B HEM NpU
YCTPOWUCTBE WBa CKONbXEHUA.

LloB ckOnbXeHna ycTpanBaeM NOA LOKOMbHBLIM Xene3obeToHHbIM
NOACOM U3 ABYX CNOEB NepramMmuHa ¢ NPOCNoUKoW uiunanon cnioabl. Bep-
TUKaNbHast HOpPMaTUBHAaA Harpys3ka Py Ha YPOBHE LLBA CKONTbXEHUs CO-

cragnger ang yHgamentos no ocn b - 190, no ocam 1,7 — 220, no
ocaM 2+6 — 250 kH/n.m.

Harpysky OT Cun TPEHUA NO WBY CKONbXEHWA No gnuHe dyHaaMeH-
TOB onpeaensem no qpopmyne /45/

N: = my Pof(l'—)(),

ko3chPuuneHT ycnosunit paboTtel m, onpegensem no rpadgpuky puc. 5, ans

AnvHbl otceka L =36 M my = 0,65, koahdUUUEHT TPEHUA NPUHUMAEM
nortadtbn. 5 =03

N" =0,65-190-0,3 (18 - 0) = 666,9 kH .

Cvny TpeHUa nog /-Oh npuMbikawWwen CTeHOW onpegensem no
hopmyne /47/

" =fP,

TN
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ANA PyHAAMEHTOB, PACNONOXEHHbIX N0 0CAM 1,7,
" =0,3-220 =66 kH/m;

nna dyHaaMeHToB Mo ocaM 2+6
t? =0,3-250 =75 kH/Mm.

MakcvManbHyo Harpy3ky oT casura oyHA4aMeHToB noj npumMbikalo-
WWUMUK CTEHaMK onpeaensem no gopmyne /46/

TN

Nt =ml05 L) t"
=1

KO3appUUNEHT ycnosuin pabotel m! npuHumaem no tabn. 11, anA konu-

yecTsa CTeH Ha yJyacTke (/ — x) paBHOU 3 m! =0,7; ANWHa CTEHbI, Npu-

MbiKaloL(ed K pacyeTHOU, pacnonoxeHHo no ocun b, /,, = 2 (9 ~ 0,4)
=172 ™m;

N® =0,7-05-17,2(66 +2 - 75) = 1300 kH .

CyMMaPpHYI0 NPOAONbHYIO Harpyaky pPacTAXeHus B CpeaHEM ceve-
HUW pyHOaMeHTa OT CUN TPEHUR NO WBY CKONbXEHUA onpenensem no
dopmyne /44/

N = (NP + N7 ),

N' = 666,9+ 1300 = 1966,9 kH.
[lpoBepsaem ycnosue /43/
N =956 < N" = 1966,9 kH.

Ycnoeue /43/ He yAOBNETBOPAETCA, cnefoBaTtenbHO, YCTPOWUCTBO
LLIBA CKOMbXEHUA HE CHUMAET AeUCTBYOLLYI0 HAa DyHOAMEHT Harpyaky.
[ Opn3oHTanbHas Harpyska B NEeHTOYHbIX PyHOaMEeHTax BOCNPUHMU-

MaeTCH 3aMKHYTbIMKW NO NEPUMETPY 3A4aHUS1 LOKOMNbHLIM U PyHASMEHNT-
HbIM XXene3oheToHHbIMU NOACaMMU.

Pacuer cBauHbiX (hyHOAAMEHTOB
C y4eTOM BJ/IMAHUA noapaboTKu

8.25 CpauHble (yHAaAMEHTbl NpU COABWXEHWE TPyHTa OCHOBAHMA
paccyuTLIBAKOTCA:.

No Hecyulen cnocobHOCTH rpyHTa:

MO NPOYHOCTU Marepuana csau;

NO NMPOYHOCTU MaTepuana pocTBepkKa.

8.26 Hecywana cnocobHOCTb cBai Mo rpyHTy pacCcyMThbIBAETCA Ha
COMETaHWUA, NPU KOTOPLIX B HUX BO3HUKAKOT MakCuMarnbHble CxXuMarLue
Harpy3kn C y4eToM AONOMHUTENbHLIX HAarpy3okK CXaTus OT UCKPUBNEHUS
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OCHOBAHUA, HAaKNOHa W BETPOBOW Harpyskuh. PacyeTr NpousBOAUTCA Mo

dopmyne
N
N _ .= -77-3— + AN+08N, N, <@ 148/
rae N, — pacyeTHaa BepTMKanNbHaaA Harpyska OT Beca OTceka 3na-

HUA, KH,
n — obulee YyUCno CBan;
AN — pononnuTensHas BepTukanbHas Harpyska Ha cBalo OT WUc-
KpUBNEeHWA OCHOBaHUA (puc. 7), kH

AN - A, CJ:, :lyﬁ,(xo —-x) | 149

A, - obuwas anvHa NOACWBLI YCNOBHOIO PyHA3MEHT2 B Hanpas-
neHvn ocu X, onpepensemMas no popmyne

A,=L+d+21tgtp"’"’=L+ayc, /50/

4
[ — pacCTosiHue Mexgy OCAMU KpaHUX cBal oTCceka, M,
d - pasMep nonepeyHoro ceyeHus ceau, M;
[ — rnybuHa norpyxeHna cean B rpyHT, CYMTaA OT NOAOWBL! PO-
CTBEpKa, M,

Oy mt — OCPEAHEHHOE pacCyeTHOe 3HadYeHue yrna BHYTpeHHero Tpe-
HUSA FPpyHTa, rpag;

dyc — pasMep YyCNnoBHOTO (pyHAAMEHTA, M;

Cy — KO3I(PMUUMEHT XECTKOCTU OCHOBaHuA ANA Y CNOBHOrO PyH-
NaMeHTa, onpeaensemblil No opmyne, kKH/M

C, = 2.8 F | /51/
2.F
Cii — KO3 DULIMEHT XKECTKOCTU CXATUS rPyHTa OCHOBAHUSA Nog OT-

0ENbKbIM YCNOBHLIM PyHAAMEHTOM UMW YCNOBHOW (oyHAa-
MEHTHOW NEHTOW, onpeaensemsin no popmyne /10/;

Jy1 ~ MOMEHNT MHepLUuy nnowagn NoAOWBL! YCNOBHOMO (PyHAaMEH-
Ta, PAcNONOXeHHOW N0 O04HY CTOPOHY OT rnasHOM ocKn YY OT-
HocuTenbHo ocu y'y', m*:

Xy — pacCTosiHne OT rMasHOW, OCU Yy A0 LUEHTpa TAXecTu paccMmar-
pUuBaeMOU NONOBWUHLI yHA3AMEHTa (onpegenaeTcy OTHOoLUe-
HUEM CTaTUYEeCKOro MOMeHTa K nNnotlaau yHaamenTa), m;
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Puc. 7. Cxema 3aMmeHs! cealiHo2o oyHOaMeHma YCNno8HbIM Ha ec-
MecmeeHHOM OCHO8aHuUU U 3nwpa nepepacrnpedeneHus
Ha2py30K Ha ceau npu Kpugu3He eblnyknocmu

a — 30aHue Ha UCKpueieHHOM ocHosaHuu, 6 — nnaH cealiHoz2o nons,
pocmeepka U ycr08HO20 byHOaMeHma, 8 — 3nwpa nepepacnpede-
Nnerun Haegpy3oxk Ha ceau;, 1 — pocmeepK, 2 — ceau, 3 — yC/108HbIU
gpyHOaMeHm Ha ecmecmeeHHOM OCHOBaHUU, abecd anwpa Hazpy-
30K Ha ceau Ao uckpusneHus ocHoeaHus; ab'e’c'd - anmopa Hazpy3oK
Ha ceau Mpu UCKPUBIIEHUU OCHOBAHUS; yy — afnagHas ock; y'y' — ock,
npoxodawan yepea ueHmp maxxecmu nofI08UHbL! yYCNogHo20 hyHIa-

MeHma
mm
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X — paccroaHue OoT rnaBHOW OCU yy OO0 OCWU.CBau, AnNS KOTOPOW
Bbiducnsetca AN, M;
X — TO Xe, [0 OCU KaxaoW cBau, HaxoasLWwenca Ha paccMmaTpu-

BaeMoW nonosMHe NNowWaan yCNnoBHOro oyHAaMeHTa, M;

Ry — yCnosHblil paguyc KpUBU3HbI OCHOBAHWA OT BNWSIHUA FOpPHbIX
BoipabOoTOK, YYUTLIBAOWMNIA KOHEYHYIO XXECTKOCTb 34aHuA, Npu
KPUBU3IHE BbINYKNOCTYH NPUHUMAETCA CO 3HAKOM NNC, NpwU
KPUBN3HE BOrHYTOCTY — CO 3HAKOM MWUHYC, M

R = R L 152/

) nK mH mlﬁ

Ny ¥ My — KOAPOUUMEHTBI, NpuHKMMaemMele no Tabnuuyam 2 u 3,
My — KOIPdUUUEHT (MeHblle vun PasBHbLId eanHUuLe), yyYuTbiato-

LWMA KOHEYHYIO XeCTKOCTb 34aHud, onpenensieMoit no pop-
Mysne

) 1 /53
" =""pL4C, T EJ )

7 (0002+48 GF L2

b - npuBeneHHan WupuHa NoAOoWEL! ycnoaHoro yHOaAMeHTa, M
EJ v GF — cooTBeTCTBEHHO, M3rubHas, MMa-m* u casurosas MNa-Mm? |
KECTKOCTM CTeH 34aHuA.

LOnNA KOPOTKMX OTCEKOB XECTKUMX 34aHViA, WMELUX OTHOLleHue
LIH< 1, (rae L — gnuHa oTceka, H — BbicOTa 3aaHusi OT NOAOLWBLI POCT-
BEpPKa A0 KapHWu3a), QoNnycKaeTCA NpuHumMaTb my = 1, a Ry paBHbIM pac-
YETHOMY PaAnYyCy KPUBU3HbI OCHOBAaHUS.

Ng 1 N, — pononHurenbHble BepTUKANbHbieé Harpy3ku Ha csaun OT BET-

POBOW HArpy3kn U HaKiioHa 3eMHOW NOBEPXHOCTU OT BNUAHUA
nogpaboTku, onpe,aenﬂmca no chpmynaM, KH

N, 1541

"Zy,

155/

Y
_ M X
2
rae M n M) — pacyeTHbie MOMEHTbI OTHOCUTENbLHO MMaBHbLIX OCEHA X U

Yy OT AeNCTBUA BETPOBOX Harpy3ku MNU HaknoHa 3eMHOW no-
BEPXHOCTY, KH-M;

X WUy - pacCTosiHus OT rnaBHbIX OCelt OTCEeKa OCH cBan, QNS KOTOPON
BbIHUCNAETCA pacyeTHAR Harpyska, M;

Xi N Yi — pacCTOAHUA OT rMaBHbLIX OCEN 40 OCK KaXX40W cBau, M.
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Dpopp. — HECYWIAR CNOCOOHOCTL CBAW NO rPYHTY OCHOBAHUA NpW NOA-
paboTke TeppuTopun, KH
o Yeaf /56/

noap.
T«

rae Yo — KosdpuuymeHTt ycnosuid paboTh!, yuuTbiBawOWmn U3MeHeHne

PU3INKO-MEeXaHUYECKKUX CBOUCTB rPYHTOB W nepepacnpegene-
HWe BEpTUKaNbHbIX Harpy3ok npu nogpaboTrke TeppUTOpUi:
ANs cBan-cToek 8 oyHaaMeHTax nbbix 30aHUN v = 1. ANA
BACAYUX cBal B dyHAaMeHTax noAgaTnusebiX 303aHUK
(Hanpumep, OAHO3TaXHbIX KapKacHbIX C WapHUPHBLIMU ONO-
pamu) v = 0,9; anst BUCAYNX cBal B pyHAAMEHTax XeCTKuX
30aHUIA (HanpuMep, GeckapKacHbIX MHOMO3TaXHbIX 34aHWA C
XECTKUMUY y3namu) ye = 1,1;

F¢ — Hecywjas cnocobHocTb cean, kKH, onpegeneHHas pacyeTom
WK NO pe3ynbrTataM NoNeBbiX WCCNefoBaHUW (AnHaMW-
YeCkUX, CTaTUCTUYECKUX UCnbITaHWW cBan, 30HOUPOBAHUSRA
rpyHTa) B cooTBeTCcTBMU € Tpebosanuammu CHull 2.02.03-85;

Yo — KOIDPDPUUNMEHT HAJEKHOCTU, NPUHUMABTCH B COOTBETCTBUU C
vykasaHuamu n. 3.10 CHull 2.02.03-85.

8.27 Hecywas cnocobHoCTb CBak NO mMatepuwany ¢ y4eToM Noapa-
DoTku obecneynBaeTCs NpU yCnosun

Qp < Qnp /571

M, < My /58]

rae Q, U M, — pacyeTHble MakCuManbHble 3Ha4YeHUs NONepeyHOn cunbl
M usrnbarouiero MOMeHTa B cBae OT BO3AENCTBUS ropu3oH-
TanbHbLIX NEPEMELeHWA, HakNOHa W BETPOBOK Harpyaku, a

TaKke OT BHEUEHTPEHHOro AeUCTBUA BEPTUKANbHOW Harpysau
onpegensemMbie no popmynax:

Q=Q+Q,+08Q,, 159/

M, = M, + M, + 0,8 M, + My, 160/

Qr M M, — MakcMManbHble 3H3aYEHUWA NonepevyHon cunbi, KH, U n3ru-
Batowero MomeHTa, KH-M, B cBae OT BO3JEWUCTBUS MOPU3OH-

TanbHbIX NepeMeLeHnn.
OpauHaTtb! antop nonepeYyHbiX cun n narnbarmx MOMeHToB, npef-
CTaBnNeHHbIX Ha puUc. 8 U 9, ANA XapaKTepHbIX CevYeHun ceaun nNpu wap-
HUPDHOU MNU XKEeCTKOW 3ajenke rofioB B BbICOKMKA UNKU HU3KUU POCTBEPK

NO4 BO3ASUCTBUEM TOPU3OHTaNbHbIX NepeMelieHnin onpenenskTca no
hopmynam




Qr=Q-q, 161/
Mir=M'mi, 162/
Q=%,P 8, 63/
M: 13}:’1.52' /64/
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Puc. 8. Cxema s3aumodelcmeusn ynpyeol ocu ceau, umerujel
(WapHUPHOE COMpPAXeHUe ¢ pOCMeEEepKoM, U epyHma npu
dedcmeuu 20pU30HManbHOU Hazpy3KU unu nepemMelyeHus

a — deghopmayus ocu ceau (1) u anopa obxamusa epyHma (2); 6 —
3Mopa 0asfIeHUS 2pyYHMA Ha C8aK; 8, 2 — 3Kpa NnonepeyHbIxX cus
U ussubarnuwux MOMeHmMoe8 8 ceae;, 3 — KacamenbHaa K anwpam
dasneHun 8 mouyke B




Puc. 9. Cxema e3aumoldelicnsus ynpyeod ocu ceau ¢ xecmkoll 3adenkol 207108bl 8 pPOCMEEPK C
2PYHMOM Npu dedcmeuu 20pU30HMAanNsLHOU Hazpy3Ku Unu nepeMewieHus

a — deghopmayus ocu ceau (1) u anopa obxamus 2pyHma (2): 6 — snopa dasneHus spyHma Ha
C8al0, 8, 2 — 3MOPsLI NONEePeYHbIX cun U uszaubarwuwux MoOMeHmos8 8 csae; 3 — xacarmensHas K

3ropam oasrneHust 8 moyke B

LG
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rae g, m, — koapduuuneHTol, onpeaensemsle no rpagpukam puc. 10
11 cOOTBETCTBEHHO ANA XECTKOWN 3aAenku U WwapHUpHOro co-
NPsXKEHUA rONOB CBak C POCTBEPKaMWU B 3aBUCUMOCTU OT KO-
adhpuumerHtTa a = H/l (rpe H — ceobopHan BbICOTa CBau, M;
[ — ANWUHE €€ NOrPYyXeHUa B NPyHT, M);
ans onpeaenenus Qr U M, npy WapHUPHOM COEAUHEHUK O-
NOBbLI CBaN C POCTBEPKOM NPUHUMAIOTCH KOIPMULIMEHTDLI ga U
Mpnp, NPU XKECTKON 3aaeNKe ga U Ma.

P, — MakcuManbHasa opanHata anpbl OOKOBOro AasneHus rpykTa,
kH/m, Ha yuwacTke "B", onpenensemas no popmyne

0,8 n C € -
Plz e 111 rgx(1__e-ut)' |85/
a
Cr — koahdnymeHT xecTkocTu BoKoBOro obxaTua rpyHTa ceaen,
KH/M®
C-—Fr g, /661
O (1 —~ pz)
E. — MoAaynb ropusoHTansHon aegopmayunum rpyHta, Mlla
Er=m-. &, [67]

m — KO3I(PPUUMEHT, NPUHUMAEMBIA ANA rMWUHUCTLIX FPYHTOB pas-
Hbim 0,5 ., Angs necyaHbix — 0,65

Eo — Moaynb BepTukanbHoW nedopmauun rpyHta, MlMa, onpege-
nAeMbld OPUEHTUPOBOYHO Ha YPOBHE cepefuHbl yyacTka 'B"
(ANA rPYHTOB C OTHOCUTESIEHO BbICOKOW HECYLeN CnoCOBHO-
CTbl0 Ha rnybuHe (4-5)d 1 ANA TPYHTOB C HW3KOW Hecyulew
cnocobHocTeo (6-7)d OT NOBEPXHOCTU rpyHTa AN CBaWHbIX

PYHLAMEHTOB C BbICOKAM POCTBEPKOM UMW OT NOAOLWUBbLI PO-
cTeepka AMA CBalHbIX PyHAAMEHTOB C HU3KMM POCTBEPKOM);

© - KOIPPuyneHT, npuHuMaembii no tabnuue 12 B 3aBUCKMMO-

CTW OT KoappuumneHTa n (OTHOLWEHUE MYyOUHL! NOrpyXeHUs
cCBau / K ee pasMepy nonepeyHoro cevenka d B Hanpasne-

HUW, NepneHANKYNApHOM NMOCKOCTU AEACTBUA NepemMetle-
HWA);

Tabnuuya 12
o [ =
:
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Puc. 10. pacdhuk 3asucumocmu KosgpguyueHmos o, 0, q, m, x U
X, (nesas wkana) u B (npasas wkana) om KodghPuyU-

eHma O npu xecmxoll 3adefnike 205108 ceall 8 POCMEEPK

W
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Puc. 11. pacpux 3asucumocmu KoaghpuyueHmos ay, 9, q, m, x U
X, (neeas wkana) u B (npaeas wkana) om Ko3aguyu-

eHma O, Npu WaPHUPHOM COMPAXeHuU 2onoe ceau C
POCMBEPKOM
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u — KoagdpuuueHT llyaccoHa rpyHTa OCHOBaHu|], NpuHUMaeTcH

no tabn. 8;
Bz — KO3 PuumeHT obxaTua rpyHTa nocepeuHe y4dacrtka "s8", on-

pefensemstt no rpadpukam puc. 10 wnu 11;
X -~ pacCTosiHhe OT UeHTpanbHOW OCU 34aHWA 10 OCU paccmart-
pruBaeMon CBau, M; Ans onpeaenelnn 6, u M, npuHumaeTcs

X = % roe L — paccTonHue Mexay OCAMU KpanHux ceaun oT-

ceka.
OcTanbHble 0D03HaueHns B qoopmMyne /65/ Te e, ytoun B n. 8 23.

b — ONVHA BEepXHEero y4yacTtka aniopbl 60KOBOro AaBneHus rpyHTa,
M, onpenenaeTca no gopmyne

el

bz#ﬁﬁE_"’_m (1_“2) 68/

E

r

B — Ko3adhdUUKeHT, onpenensieMbit No rpagpuvkam puc. 10 nnu 11;

EJ — )ecTkocTb cBan, MMa - m*;
04, My 6, My — COOTBETCTBEHHO MaKCUManbHble 3HavYeHus noneped-
HOW cunbl, KH, narnbarwuwero momexHTa, KH-M, B cBae OT BO3-

AEWUCTBUA HAKNOHAa WU BETPOBOW HArpys3ku, onpepensemblie no

dopmynam
BHB —— THB g ! /69/
n
Q
M =-te {70/
HB Q1 Lk

Tus — TOPU3OHTANbHAR Harpyska, AeACTBYIOWaa Ha oTcek 34aHusd,
COOTBETCTBEHHO OT HakNoHa U BETPOBOW Harpy3ku;

N —9WUCNO CBal B (pyHQaMeEHTe oTceKa:
Qi u M,— onpepenstTca no dopmynam /61/ n /62/ npu 3HaYeHuu
P1 =C,-A,-1 ; {71/
roe A = 1 oM.

My ~ pononHuTenbHbin uarmbarowmi MOMEHT B CBag OT BHeleH-
TPEHHOrO AENCTBUA BepTUKaNbHOM Harpy3ku Ha W3OrHyTylo

OCb CBaMu, onpeaensemMbin N0 popmMmynam;
a) AN WapHUPHOIro CONPSXeHna CBan C pOCTBEPKOM

MN=N(1—QE)-A,-; [{2]
0) ANA XecTkou 3afenku cean B pocTeepk
MN-"—' N(1 “95) WAV I /73]

“——_—_-—_-_—_———-__—-m
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N - pacyeTHas BepTUKanbHas Harpyska Ha csalw ¢ y4eToM NoAa-
paboTtku, kH, onpeaenserca no gpopmyne /48/;
Ar — pacyeTHOe ropu3OHTanbHoe nepemeuieHune ronosbi Ceau, M

__hRb
"7 90.EJ g’

Og, ¥ — KO3 PUUMEHTLI, onpegensemMeie no rpagpukam puc. 10 n 11,
0,8 ~ KO3thPUYUKMEHT, y4UTbiBaKOWMA codeTaHue Harpysok,;
Qnp ~ NPOYHOCTb CBau Ha BO3AENCTBUE NONEPEYHON cunbl, onpeae-
nsertca B cooTeeTcTaun ¢ TpebosaHusamu CHull 2.03.01-84*;
Mpp — MakcumanbHoe 3HaveHue narndaroLero MOMeHTa, Npn KoTo-
poM obecneunBaeTrcA MNPOYHOCTL CBaW Ha BHELEHTPEHHoe
cxKartune, onpepenseTca no rpadpukaMm 3aBUCUMOCTU npe-
AEeNbHLIX 3HauYesnit M u N npy BHELEHTPEHHOM CXKaTuu ceaM
(NpuBeAEHHbIM, HANpUMeEp, B Katanore TUNOBLIX CTPOUTENb-

Hbix u3nenun «Cepust 1.011.1-10, ceau 3abusHele; BbinycK 1
4YacTtb 1»).

ANA KOPOTKNUX CBAW-CTOEK C HU3KUM DOCTBEPKOM, MMyOnHa norpyxe-
HWUA KOTOPbLIX YAOBNETBOPHAET YCNOBUIO

0,80b</<1,35b 758/

(b — ANWKa BepxHero yvacTka csawn, onpepensemas nNo gopmyne /68/
npu o = 0)

3HadeHua Q. U M, B BblpaxeHuax /58/ n /60/ onpepnensiloTca no
dopMynam:

a) NpY YCNOBHO-LWAPHUPHOM CONPARAXKEHUU CBan C POCTBEPKOM
Q=033p/, [16]

M. =0,104 p F*, 177/

rae p - MakChManbHa\ OpAuHaTa 3nopbl AaBlteHUA PyHTa Ha CBalo,

kH/M, onpeaensemMas no gopmyne /65/ npu 3HavyeHun Koag-
pUuLmneHTa XEeCTKOCTU 00XaTuR rpyHTa ceaew

A [74]

C. =033 £ —1 [78/
0 (1 ~- W )
| —rnyOuHa norpyXeHua ceau, M, YyA[oBneTrsopsiollas ycno-

BWO /75/;
E; o, p -~ 0003Ha4YeHne TO Xe, YTO B popmyne /66/;

0) npy XeCTKoW 3agenke ronos cean B poCTBEPK

Q =%4p1-N,. 79/
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M, = Vap?=N-I. 180/

rae P — TO Xe, uYTO W B popmynax /76/ w /7 7/ C 3ameHON B BbipaXXeHWN
78/ xo3pdwunenTta 0,33 Ha 0,395;

N — cocpefnoTodeHHas cuna, kH, npuno)keHHas B ypoOBHE OCTpUA
CBau, MMEKLU|as HanpasneHue, NpoTUBONOMOXHOE Hanpas-
nexuto "p"’, n onpepensiemas no gopmMmyne /65/, B KOTOpOW
BMECTO "p" NpyvHUMaeTca 3HadyeHue N, a KoapdULUNeHT xe-
CTKOCTH ODXaTWURA rpyHTa cBaen onpegenseTcs No popmyne

8.28 [lpoponbHble 3aneMeHThl POCTBEPKA, OPUEHTUPOBAHHbIE B Ha-
npasneHnuy ropusoHTanbHbiX gdedopmayunis 3eMHOW NOBEpPXHOCTU, pac-
CUUTBLIBAIOTCA HA BHEUEHTPEeHHOe pacTAXeHne NN cxaTtue, a 3N1IeMeHTb!
DOCTBEPKA, pacnonOXeHHbIe B NONepeyHoM HanpasneHun, — Ha u3rnd B
FOPU3OHTANbHOW NNOCKOCTU W KpydeHue, BbidBarHHbie OOKOBLIM faBneHu-

eM Ha cBauv fedxOpMupyemoro npu noapaboTke rpyHTa OCHOBAHUA.
LononHuTenbHble yCUNUA pacTaXeHus (CXaTus) B CeYeHUU nNpo-

NONbHOIO 3NeMeHTa POCTBEpKa, PacnoNOXeHHOro Ha pacCTORHUU X OT

cepefuHbl 3gaHua (oTceka) ANa WapHUPHOro U XeCTKOro COMNpshKeHUs
ronoBbl CBan C POCTBEPKOM OonpeaensioTcs no oopmyne

K n
N=)Q, +05 ) Q, /82/
=1 =1
roe  Q,r — rOpU3oOHTaNbHaA ONOPHaaA peakuyua B ronose /-U ceau, pac-
NONOXEHHOW HAa PAacCTOAHUKU X OT cepeanHbl 34aHUa (oTCeKka)
B pacyeTHOM NpPOAOAbLHOM 3NeMeHTe PpOCTBepka onpeaens-
eTcs no popmyrne /61/,

Q' ~ TOXe, ANA CBaW, PacnonoXeHHbIX Nog POCTBEepKamMu CTeH,

NPUMBIK3IOUUX K paCYeTHOMY;
k — 4yuicno ceaw B NpoJONbHOM 3neMeHTe pOCTBepKa Ha y4yacTke
ot 0,5L no x;
n - TO Xe, No4 poCTBEepKaMn CTeH, NPUMbIKaWWUX K pacyeTHOMY.
Yeunusa (Q, M) B ropu3oHTanNbLHON NMOCKOCTU NPUMbIKAKOLWLUX 3ne-
MEHTOB POCTBEpKa ONpefenntoTen Kak B Danke € XeCcTKo 3agenaHHbiMu

KOHUaMK, Haxogslencs nog BOo3aeucTeveM CocpefoToYeHHbIX Ccun,
PaBHbIX Q' .

CocpeaoToYeHHble KpYTALLUE MOMEHTL! OT KaXKA0W i~ CBan NPUMb-
Kalolero aneMeHTa pocTeepka onpeaensaTca no dopmyne

M, =M +05 Q| h, 183/
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rane M!v Q. — usrnbarouui MOMEHT U nonepeyHaa cuna 8 ronose -1

CBau, pacrionoXeHHoOW Nog NpPuMbIKarWwMM 3NeMeHTOM po-
CTBEPKA,;

hp — BbICOTa pocTaepkKa.

B Mecrax nepeceyeHus 3NeMEHTOB POCTBEPKA KPYTAWMNE MOMEHTD
OT NPUMbLIKAKLWUX POCTBEPKOB nepefarwTcss Ha NpohonbHble, KOTOpble
OENCTBYIOT B BEPTUKANbHOW NNOCKOCTN KaK COCPeoTOYEHHbIE ONOpHbIe
narndatouime MOMeHTb!, onpeaenaemMblie no dopmyne

Kp?

M,, =M, +0,5 Z1M 84/

rae M — cocpepotrodeHHbin M3rnbarowmi MOMEHT OT /U CBau npo-
ACNbHOIO 3NeMeHTa POCTBEpKa, pacnonoXeHHOro Ha nepe-
CEYEHUN OCen NPOAONBHOIO WU NPUMbIKAKLWEro 3MeMeHTOB
POCTBEpKA;
n’ —4ucno csan nog NpUMMbIKaloUMM 3aNeMeHTOM pocTeepKa.
[1p¥ XEecTKOM coeauHEHUN cBall C POCTBEPKOM B popmynax /83/
/84/ 3HayeHua My n M, onpegenawtca no qopmyne /60/, npyu WapHup-
HOM coeguHeHun M/ u M, = 0.

B cnyvyae HepaBHOMEPHOro uara pacronoXeHws cBaw no AnuHe
NPUMbIKEIOLNX POCTBEPKOB BTOpbLIE YneHbl B dhopmynax /82/ v /84/ on-

PEAENAKTCA KaK onopHasa peakuusa, nepejarowjancsd Ha npogonbHbIi
3NEMEHT POCTBEPKA NO CXEME NPOCTON Hanky.,

8.29 CBaunHble pyHAAMEHTb! 34aHWi cnegyeTr nNpoeKTupoBaTth WC-

XOAA U3 yCnoBMA riepefad 0T HUX HA POCTBEPK MUHWMAnNbHbIX YCUnA.
3TUM YCroBUAM YyA0BNETBOPAET:

a) paspeska 3gaHus Ha OTCekU ANnA YMEHbLUEHWUS BNWAHUA UCKPUB-
NEHUR OCHOBAHUA W OTHOCUTENbHbIX FOPU3CHTANbHbIX NEepemelieHui
rPyHTa,;

0) npenMyliecTBEHHOE NPUMEHEHUWE BUCAYUX CBaW ANA 30aHUR C
ECTKOW KOHCTPYKTUBHOW CXEMOM;

B) NPUMEHEHWE CBaW BO3MOXHO MEHbLLEW XEeCTKOCTM;

) nofgaTnueoe (lWapHUpHoe UNU B BUAE LUBA CKONbXEHWUA) conps-
XXEHWE CBaU C POCTBEPKOM.

B 3aBUCUMOCTU OT BENUYUHbI TOPN3OHTalNbHbLIX NepeMelyeHnid rpyH-
Ta A =n,m e X pekoMeHAYITCA cneqyowmne Tunbt CONPXXeHUA cBal C
POCTBEPKOM:

a) Npu A, < 2 CM — XECTKaA 3afenka,;

D) Npu 2 CM < A; £ 5 CM — LWAPHUPHOE conpaXeHue,

B) NpWU 5 CM < A; £ 8 cM — CONPAXEHUU Yepes LLIOB CKOMbXEHUA.

Bennyunda 3arnybneHuns cean B rpyHT [OMXKHA COCTaBNATbL HE Me-
Hee 4 M, 3a UCKNIOMEHWEM CNy4YaeB ONUPaHna cBal Ha CKanbHble rPYyHTLI.
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ObnacTb NpUMEHEHUN CBaWHbIX (PYHAAMEHTOB Ha TEeppuUTOpUsAX,
nogpabarbiBaeMblX KanuuHbIMU pyaHUKaMU:

a) C BUCAYUMU CBaAAMU — Ha Tepputopwax |-V rpynn,

6) co cragmu-cTonkamu — Ha Tepputopusax il v IV rpynn ans 3aa-
HUN, NPOEKTUpyEemMbIX C NOAATNIUBON KOHCTPYKTUBHOW CXEMOW, a2 ANS
IV rpynnbl TakKe ¥ AN 30aHUK C XXeCTKON KOHCTPYKTUBHOW CXEMOMW.

[Tpumep pacyeta GeckapKkacHOro 3naHus
Ha CBanHbIX (hyHOaMeHTax

VicxoOQHbIe JaHHblIe

XXunoe 3pgaHue npsAMoYroribHOW OPMbl, KUPNUYHOE, NATU3TAXHOE.
anuvHa L = 24 M, wupuHa B = 16 M, Bbicota H = 15 M, doyHOamMeHTh!
ceanHble, ceau sucayme mapkyu C80.35-6, paccrtonaHue mexay cBasmu
2 M, Bec 3gaHua,. NV, = 24700 kH, conpaxxeHue csBan ¢ POCTBEPKOM LUap-
HUPHOE, Hecyuwas cnNocoDHOCTL CBaw NO FPYHTY NO pesynbTatam CTaTu-
YeCKUX UCMbITaHWU{, BLINOMHEHHbBIX A0 HavYana noapaboTku, coctasnser
Fq = 560 kH; nnaH ceanHoro nona npeacrasner Ha puc.12.

['PYHTbI B OCHOBaHWU — CYTMWUHKU, XapaKTepusyrumecs cnegyroulm-
MW CBOUCTBaMMW.

yAenbHoe cuennexue rpyHta — C = 22 «la;

Yyron BHYTPEHHEro TpeHua ¢ = 24°,

MoAynb aegopmauuu rpyHTa £ =21 Mla;

ko3 duuyurent Nyaccona p = 0,35,

KOI(OPULMEHT penakcauun HanpskeHu oxatna rpyHTa B =0,02, 1/cyTru.

Oxugaemple BennyuHot gedpopmarum 3eMHON NOBEPXHOCTN
HaKMOH 3eMHOIt noBepxHocTU i =5 - 107

paanyc KpUBNU3HbI BbINYKIOCTU 3€MHOU NOBEPXHOCTU R = 9 KMm;

OTHOCUTENbHAA TOPU3OHTaNbHAR AedopMaUnsa pacTsKERUS 3eMHON
nosepxHoctue =2 - 107,

CKOPOCTb OTHOCUTENbHOW TOPU3OHTaNbLHOWK AedopMaynn 3eMHOWN
nosepxHoctu g = 0,008 - 10~ 1/CyTRM,

BpeMs 0T Ha4ana 4o KoHua nogpadotku 3gaHua { = 10 ner;
HanpasneHne cABMXeHNA 3eMHOW NOBEPXHOCTHU — BAONb 34aHUA.

OnpedeneHue OnuHbI omeceka 30aHus

Ana 3awutel 30aHKa OT BepTUKanbHbIX AedopMauun 3eMHOW no-

BEPXHOCTU onpepennem HeoOXOANWMOCTb pas3pes3ku ero Ha OTceky 1o
ycnosuo dopmynbt /8/

fo < Fr.

OTHOCUTENbHYD Pa3HOCTb OCaAOK OCHOBaHWA yHAaMEeHTOB OT
nonpabotku onpegensem no dopmyne /9/

-——-——_—-_—————_——_—————-————_—__———___



60

L 24
f-an4R 14-07 2.0.10° -

3HavyeHue npeaenbHOn OTHOCUTENbHOW Pas3HOCTU 0CafO0K OCHOBAE-
HWA NpUHUMaeM no T1abn. 6, f;, = 0,002.

f, = 0,00065 < f,p, = 0,002.

Ycnosue gopmynbl /8/ yaoBnersopseTCs, paspeska 3gaHua ae-
(POpMaUVOHHbIMM LLBAMK Ha OTCEKU He TpebyeTcs.

= 0,0065

Pacyem Hecyuwel cnocobHocmu ceali rno 2pyHmy

Onpepensem pasmepbl YCNOBHOINO oyHAamMeHTa B NPoAONbLHOM !
nonepeyYHoM HanpasnexHusx sgaHua no dopmyne /50/

A _L+d+21tg(p””"
_24+035+2-8-0105 = 26,02 M

A,=16+035+2-8-0,105 = 18,02 m;
WMPUHA NEHTbLl YCNOBHOMO oyHAaMeHTa

(P I, mt
4

nnaH yCNnoBHOroO yHaaMeHTa npefcrasneH Ha puc. 12.
KOs PUUNEHT XKECTKOCTU CXATWUA FPYHTaA OCHOBaHWA ANA KaXOOW
NIeHTbl yCnosHOro dyHaamenTa onpegenaem no dopmyne /10/

C
1+n,

a. =d+211g =0,35+168 =203 m

C, =

[lononrutenbHoe BepTUKanbHoe ,anneHue Ha OCHOBaHWe YyCnoB-
HbIX (DyHAAMEHTOB Py = P — Pg = 95 kH/M®. 3HaueHue ocagku S Kaxaom
NNIEHTbl YCNOBHOrO (pyHAaMeHTa onpenenseM C UCnonb3oBaHWeM pac-

YETHOW CXEMbl B BUAE NUHENHO-AEePOPMUPYEMOro nNonNynpocTpaHCcTea
METOAOM NOCMOUHOMO CyMMUPOBAHUA

"G, h 08055529
S= cpCp F_______
B; E 21000 - 0IM;

OnpeaenseMm xo3apPUUUEHT XKECTKOCTM OCHOBAHWUA, COOTBETCT-
BYIOWEN ocagke S,
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[1o npunoxenuunto || CHUl 2.01.09-91 ans manocxumaemoro rpyHra

Nnpu AUTENLHOCTU NpUNOXeHUAa Harpy3kn 10 net onpegensiem dyHK-
LW, XapaKkrtepuaylouwyro AMUTenbHOCTb AeopMupoBaHnua OCHOBaHWA,
n = 1,0.

[Ina paccMmarpuBaeMbiX yCNnoBuA KOSPPULMEHT XECTKOCTH CxaTus
rpyHTa Nnog NoAoWBOK YCNOBHOIO (PyHAAMEHTa UMEET 3HaveHue

. __C__ 9500
"Tlen, T 141

= 4750 kH/m*.

CyMmapHaa nnowagb YCnoBHblX OyHAAMEHTOB noa NoAOWIBOW OT-
ceka (3aluTpuxoBaHa Ha puc. 12)

*F=13,01-203-3+5,97-2.03.5=1398 M°.

Cratudeckun MOMEHT NNOWaan YyCNOBHLIX (PyHAAMEHTOB OTHOCU-

TenbHO rMaBHOW OCH, NPOXOASALLEA Yepes cepeanHy ANWHBl oTceka 3aa-
HA

Sy=IF-x=264-65-3+12,12(12+6)-2+6,06-05-2=960 M,

PacCToAHKE OT FABHOM OCU A0 LeHTpa TAXEeCTU paccMaTpuBaemMon no-
NOBWHbI (yHAaMeHTa

Xo = 960/139,8 =6,9 m.
MOMeHT uHepLMM NONOBUHLI NNoulaan YCnosHoro yHhamMeHTa oT-
HOCUTENbHO OCU, NPOXOAALLEN Yepes ee UeHTP TAXECTH NpU X, = Xo — X

b, h? _ 2,03-13,01°
J, = Z( + F, xf)={-—-————-————+26,4-0,42]-3+

12
597-203° 597.203°
[ — +1212. 512] 2+[—-—- ' )3 +1212- 092] 2 +
5,97 -1 03
[ > — +6,006 - 64ilZ=2294 m*

YCrnoBHbIA pagnyc KpueuaHol onpegensiem no opmyne /52/, no tabnu-
HaM 2 ¥ 3 npUHUMaEM 3Hauvyerunsa koadpuyueHtTos n, = 1,4 u m, = 0,7; 3pa-
HUE UMEBT XeCTKY!0 KOHCTPYKTUBHYIO CXemy, NpuHUMaeM 3HaveHue Ko-
ahpuumentos my = 1.

R 9,0

= . S 14.07.40 -

OnpegenaeMm cymmy KkBagpaToB pacCTOAHWMI OT OCU, NPOXOAsLLEi
Yeped UEHTPp TAXEeCTH A0 KaxAoW cBau paccMmarpusaemMoi nonoBuHbE
hyH4amMeHTa
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Y (xo-x,) =(69-20)"-3+(69-4,0)"-3+(69-60) -9+

i=0
(6,9-80) -3+(6,9-100)"-3+(69-120)"-9 = 3711 m?

Havbonbluyto BepTUKanbHy AONONMHUTENbLbHYK Harpysky Ha cBato
OT UCKPVBNEHUA OCHOBAHMNA onpeaensem no gopmyne /49/

AN:tA' C},; Jy (xo—-x).
%

4R z (xo - x,.)2

i=1

Mpu x =0
26,02-4750-2294-6,9
AN == 92 10% 3711~ 144 KA
MNpux =12 M
26,02-4750-1845.(6,9 -1
AN = : >0 18 ( > 2)-—-106|<H.

4.92.10%.3711

BeTtpoBaa Harpyska Ha OTCek 34aHWA 8 NPOACNBHOM HanpasneHuu
3nanua T* = 103 kH, B nonepe4Hom —~ TV = 156 kH, onpokuabisaowme

MOMEHTbI OT BETPOBOW HArpya3kun, AeNCTBYOWUE BAONb U NONEpeKk oTceka
3naHnA

M” =808 kH - Mm; M. =1260 kH-Mm;

onpegenseM CyMMy KBagparoB PacCTosHUMW OT CBan A0 rMaBHbIX OCew
3f1aHUA

foz =(22'3+42'3+62-9-[-82.3_!_102_3_*_122*9)_2=4344 Mz;
2.y =(22-5+4%.5+67.5+8%.13).2 = 2224 wm*;

no gopmynam /54/ u /55/ onpepnensem Hanbonbwune [OMNONHUTENbHbLIE

BEpTUKanbHbie Harpys3ku Ha csau OT BETPOBOW Harpysku npy x = 12 M
My=8M:

My 808-12
i} f y _,1260-8
iZy, + 2974 =+ 45 kH.

[ OpU3oHTanNbHYO0 Harpysky OT HakMoHa 34aHuAa onpeaenseMm c yye-
TOM koahbdpuuuenTos n = 1,2 v ycnosun pabotel m; = 0,8, npuHumMaem
NO Tabnuuam 2, 3 v Beca 3nanus G = 24700 kH
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T.=G-i-n-m=24700-0,005-1,2-0,8 =119 kH;
onpokuAabiBaroit MOMEHT OT HaknoHa 34aHuUs
M.=T,-(H/2)=119.(15/2) = 893 kH-m.

HaknoH 3aaHna oT noapaboTkyu NpoucxoguT B NpOoAONLHOM Ha-
npasneHun. 11o3ToMy HaubonblUyk Harpy3Ky Ha cBaw OT HaKnoHa 3fa-
HUs onpeaensieM no gpopmyne /85/ npn x = 12 m

M” . x 893.12
N =t =+— =+ 2,5 kH.
" D X7 4344
HecyLlylo cnocobHOCTL cBai NO rpyHTy C y4eTOM noapaboTku on-
penensem no gopmyne /56/, B KOTOPOW ANA paccMaTpuBaeMoro 3gaHun
C XXECTKOM KOHCTPYKTMBHOW CXEMOW Ha BUCAHUX cBaaX KO3I(PUUUEHT
ycnosuit padbotbl v = 1,1, @ kO PUUNEHT HaQEXKHOCTU ¥, = 1,2

Yo g 11-560

O == = 513 kH.
ORP. v 12 KH
Hecyuwiyio cnocobHOCTL CBanl NO rPYHTY npoBepseMm No popmyne
[48/
N,
Noax = -',—7*:1: AN+ 08N, N,
24700
N .. = 59 ~+144+08:-45+25 =

=358+144 + 36 +25 =508 kH:
N, =9508<® =913 kH:

noap.

N..,=358-106-3,6-2,5 =246 kH.

Hecyuwlas cnocobHOCTL cBan no rpyHTy ¢ yyetTom nogpaborku ynos-
NEeTBOPAETCA.

Pacyem Hecywel cnocobHocmu ceal no mamepuany

Mogynb ropu3oHTanbHOW pedopmauuy rpyHta onpepensem no
dhopmyne /67/

E.=mEy=05-21=1056 MNa.
[lo Tabn.12 ana n = %: 3% 25 = 23 OPUHUMAEM 3Ha4YeHWe Ko-

appuymenTa o = 2,71; ANs LWapHUPHOW 3afaenku ceavh C pOCTBEPKOM NO
rpagpuky puc. 11 npu o = H/l = 0 Haxoaum 3HauveHWe koadpduuueHTa

obxatua rpyHTa B¢ = 0,28, onpegenseM koapdpuymeHdT 60koBOro obxa-
TWA rpyHTa cBaen no gpopmyne /66/
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E, 10,5-10°-0,28
cr_w—r“_pz)eE 272 (1-0357) - = 1230 kH/m?%.

MakcuManbHyo opanHaTy 3nopbi OOKOBOro AaBNEHWUS rpyHTa onpe-
aensiem no opmyne /65/ ANA X = Xmax = 12 M

08n . m C ¢ x(1-6)

a

PI_

ana t= 10 net e =0

08-12-0,8-1230-0,008- 10'3 12 -1
P, = 002 — =45 kH/m.

Mo rpachuky puc. 11 ana o, =0 onpeaenseMm 3HavyeHUe Koaddu-

uneHTa Py = 50, ecTtkocTs cean mapkn C80.35-6 EJ = 30 MMNa-m*; on-

peaensieM ANWHY BEPXHEro yyacTtka OOKOBOro AaBneHns rpyHTa Ha ceai
no coopmyne /68/

EJ 30
b=iB~—Tm(1 u?) = 50 155 271 (1-0,352) = 4,3 m.

HaxoavM 3Ha4eHUs KOIPPULNEHTOB Ga U My, NP o, = 0 No rpa-

duky puc. 11: ga=0,62; m,, = 0,47; no popmynam /61/ n /62/ onpege-
NAeM MakcUManbHbie 3HavYeHus nonepeyHon cunet U narnbarouwlero Mo-

MEHTa B CBae OT BO3AEWCTBMS FOPU3OHTaNbHbLIX NepeMelleHnit rpyHTa
OCHOBaHUA

Q =24P,-b-q,=%,45-43-062 =8 KkH;
M, = VoP-b2-m = 1,45.432.047 =13 kH-m.

JHa4YeHUs NONepeYHbIX CUT B CBae OT HaKoHa 3eMHON NOBEPXHO-
CT W OT BETPOBOW Harpy3ku, AEUCTBYIOWUX B HANpaBneHUn cABUKEHUN
3eMHOU NOBEPXHOCTU BAONb 3/1aHUA, onpegensem no gopmyne /69/

T 119

0, = ';7" =89 =17 kH;
T 103

0, - 85 5 kH

o chopmyne /71/ onpeaensiemM 3HayeHue Py npu A =1 cMm
Pi=C, A =12,3-1=12,3 kH/m.
Onpepensem 3Havenus Qy u M; no copmynam /61/ n /62/ npu
Pi1=12,3 kH/m:

'\ﬁ__—_‘——_—__—____——_—_—
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Q =%4P-b-q, = %4123-4,3-062 = 219 kH;
M, = YoP-b*-m, = ¥3123-4,3%.047 = 356 kH-m.

MakcumanbHbie 3HadeHua wusrnbarnuux MOMEHTOB B CBae OT Ha-

KNnoHa 3eMHOM NoBEepXHOCTU U BETPOBOW HAarpy3ku onpegernsem no gop-
myne /70/

Qupg o M aep .
MH —— Q1 1 e 21'9 * 35.6 — 2|8 KH MI'
Q.,, 15 ...
M, = M= 575366 =24 kHom

o rpacouky puc. 11 npu o, =0 HaxoAuMm 3Hadenue Koadpuyner-

Ta = 0,16, mMakcumanbHoe ropuloHTanbHOE nNepemelyeHne ronoab
csaw npu P, = 4,5 kH/M onpegensieMm no copmyne /74/

P, b* 45.43"
" 90-EJy 90-7020-.0,16

[lononHuTenbHbIA M3rnbalowmin MOMeHT B cBae OT BHELEHTPEHHOIO
AENCTBUS BepPTUKANbHOU Harpys3kM Ha W3OrHYTYH0 OCb cBau, pachnono-

KEHHYIO Ha paccTofHUMU X = 12 M OT cepeAunHbl OTCeKa 3gaHus, onpeae-
nsem no dopmyne /72/ npu N = Ny, = 246 kH

My = Nyun (1= 0g) - A, =246 - (1-0,28) - 3,6 - 10° = 0,6 kH-Mm.

PacueTHble MakcuMarlbHbie 3HadYeHWsa nepepesbiBawollen cunbl W
w3rpbarowiero MOMeHTa 8 ceae onpegensaem no dopmynam /59/ n /60/

Qp=Q+Qu+08Q,=8+17+0,8-15=10,9 kH;

My=M+ M, +08M; + My=13+28+0,8-2,4+0,6=18,3 kH-M.

[1pOvHOCTL nonepevHoro cedendusi csan Mapku C80.35-6 Ha BO3-
ASUCTBUE Nepepesbisatowe cunb)

Quo = 2,5-Ru - b - ho=2,5 - 900 - 0,35 - 0,314 = 247 KH.

B cnyvyae npumeHenua csan cepun 1.01.1-10 makcumanbHoOe 3Ha-
JyeHne uarnbarowiero MOMeHTa Npyu BHEUEHTPEHHOM CXaTuu ceau onpe-
AenseM no rpauky Ha nucte Ne 29 THnoBbIX CTPOUTENbHLIX U3denunid
cepun 1.011.1-10 «Ceau 3abusHblie, Boinyck 1. Hactb 1» gns cean Mapku
C80 35-6 (ceuenne 35x35cm, OetoH Mapku B20, apmupopanue

412AU): npyt Npin = 246 kH M, = 40 kH-Mm.

A =36-10"° m.

Hecyulyio cnocoBHOCTb cBan C y4eToM noapaboTkn npoBepaeM no
cbopmynam /57/ wn 158/
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Qp = 10,9 < Qqp = 247 kH;
M, = 18,3 < M, = 40 kH-m.
MpOYHOCTbL CBaW NO MaTepuany npu noapaboTke obecnevnBaeTcs.

OnpedeneHue CONOMHUMENbLHbIX yecunul 8 pocmeepkKe

[OpU3OHTarMsHYt0 ONOPHYI0 peakuuio B ronose /- ¢Baw, pacnono-
weHHOW Ha PacCcTosaHUU X OT cepefinHbl OTCEeKa 30aHUA, onpeaensieM no
cdopmyne 61/

Q. =24 P -b-q,,

2 08-12.0,8-1230-0,008-10"°
Q.. = 3 0,02 x-43.062=0867x.

[lononHuTenbHbIe YCUNUA PacTsXXeHUA B NPOAONbHbLIX 3NeMeHTax
POCTBEPKA, PacnoONOXeHHbIX B HanpaBnNeHWU CABWKEHUS 3eMHOW No-

BEPXHOCTHU, onpegenseM no opMmyne /82/. PesynbTaThl pacyeTros cse-
feHbl B Tabnuuy.

SNeMeHTsl

npoaonbHbIX [, iQ,,-n'
pOCTBEpPKOB ! /=1
B OCAX kKH |
12 20,3
10 27
A, B 8 32,4
6 42 4
4 45
2 46,5
12 32,4
10 39,1
8 44,5
6 60,5
4 63,2
2 64,6

Ycunus B npuMblKalOWUX 3NeMeHTax pocTeepka oT BOKoBOro cme-
WeHna rpyHTa onpegennem, kak B Hanke ¢ XecTko 3afenaHHbIMU Ono-
PaMun, Haxogsiencs nog BO3AENCTBUEM COCPeOTOYEHHbIX CUJT.

m
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ONeMeHTb! poCTBepKa, NpUMblKaouue no ocaM 1-5, UMerT nponeT
8 M C TpeMsa coCpeAOTOYEeHHbIMK Harpyskamu Q' c.waroM 2 M. B ane-

MEHTax pocTeepka noocam 1 M dnpux =12 M Q. = 8,1 kH, 3Ha4eHud

YCUNUA B ropu3oHTanbHon nnockoctn Q = 12,1 kH, My, = =20,3 kH-Mm,

Mw, = 12,2 kH. B aneMeHTax pocteepka No ocsM 2 U 4 npyu X = 6 M
Q:rz 4 KH' Q = 6 KH, Mon = _715 KH'M. an - 4.5 KH'M.

CocpefoToyeHHble onopHble narnbarouue MOMEHTbI B NPOAONbHBLIX
3NeMEeHTax PoCTBRepKa OT NPUMBIKAIOWMX K HAM INEMEHTOB POCTBEpPKA

onpeaenseMm no gopmynam /83/ v 184/ AnA WApHUPHOTO CONpPAXEeHUs
cBau C POCTBEPKOM

M=05 HEQ,,,——-
=1

[1pn BbicoTe pocTBepka h, = 0,4 M B NpOA0NbHLIX 3neMeHTax pocT-
Bepka BO3HWUKHYT OMNOPHblE MOMEHTbl, 3Ha4YeHWs KOTOpbiX CBefeHbl B
Tadbnuuy.

SMeMeH bl PacctosiHue oT

NPOACTbHbIX cepeinHbl OTCEKA

pocteepkos | AC NPUMLIKAIOLIETNO
8 OCHX 3NeMeHTa pocT-

BEPKA X, M

M. kH-M

C y4eTOM MOMNyYeHHbIX pacyeTHbIX yCUNUA Npon3BOANTCA apMupo-

BaHWe poCTBEpKa B COOTBETCTBUW C HOpMaMU NPOEKTUPOBaHUA Xeneso-
BETOHHbLIX KOHCTPYKLWNA.

9 KAPKACHBbIE 30AHUA

KOHCTPYKTUBHbLIE pelleHUs

0.1 KapkacHble 34aHnAa NPoeKTUpYTCA No NoAaTtnusbiM UMW KOM-
OMHUPOBAHHLIM KOHCTPYKTUBHLIM CXeMaM C NPUMEHEHUEM KapKacoB U3
cbopHoro, cOOPHO-MOHONUTHOIO, MOKHONUTHOIO XenesobetoHa U MeTan-
na. Merannuyeckve Kapkacbl 34aHUi peKkoMeHAyeTCa UCnonb3oBaTth Ha
noapadarbiBaeMbix Tepputopuax | rpynnb!, Ha nogpabaTbiBaeMbix Tep-
putopusax I, Il u IV rpynn — kapkackl n3 cbopHoro xenesobetoHa vnun U3
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coMmBrHaLmV cOOPHOro U MOHONUTHOTO Xene3obeToHa.

0.2 KOHCTpYyKTUBHAs CxeMa Kapkaca BbliOUpaeTcsi U3 ycnoBus OCTUXE-
qUs MUHUMYM3 BO3AEWCTBUR HEpPaBHOMEPHOCTW nedhopmMupoBanua 3eMHON
nOBEPXHOCTY HA nogpabarbiBaemMoe 3naHue. PekomeHayemble KOHCTPYKTVB-
Lble CXeMbl MONEPEYHbIX U NPOAONbHBIX PaM O[HOITAXHbLIX 3A3HUA npea-
crasneHbt Ha puc. 13 n 14, a obnactb ux npuMmeHerua B Tadn. 13.

9.3 YCTOAYUBOCTL OAHO3ITAXHLIX KapKaCHbLIX 34aHWK (0TCeKoB) B
nonepedHoM HanpaBneHuw HeoOxoaumMmo obecneyunBaTtb nNyTeM 3atleMm-
neHUst KONOHH B (DyHZaMeHTax Unu yCTpoUCTBOM B CpefHEeN vacTy 34a-
HUS BEPTUKaNbHbIX CBA3EA MeXy KONMOHHaMW U CBA3EN-PaCnopoK MEeX-
ny hynaameHTamu (puc. 13). B NpoAONbHOM HanpaBneHut NOMUMO 3a-
L|EMIEHUS] KOMOHH B (PyHAAMEHTax NO KaXAoOMYy paay KONOHH B ero
cpefiHeil 4acTu *HeobxoAnMo yCcTpavBaTh ONoK XKEeCTKOCTU nyTem ycTa-
HOBKW BEpTMKanbHbIX CBA3EA MeXy KOMoOHHaMW U NMPONEeTHbIMWU KOHCT-
pykuusamu. Mexay dpyHaameHTamMmn KONOHH B npefenax dbnoka XecTkocTw
yCTaHABMUBAIOTCA CBA3U-pacnopku (puc. 14).

9.4 MHoroataxHbie KapkacHble 34aHUA MOryT NPOEKTUPOBATHLCH B
BUJE CBSI3EBbIX, PAMHO-CBSA3€BbIX U paMHbix cucTeM. Bblibop KOHCTPYK-
TUBHOW CUCTEMbI NPUHUMEETCHS Ha OCHOBE COOTBETCTBYOWMX 0DOCHOBAE-
HUKW, NMPYU NPOYUX paBHbIX YCNOBUAX cnefyeT NPUMEHATb CBA3EBbIE CUC-
TEMBbI.

[lpn NPOEKTUPOBAHUU KapKacCHbIX 34aHWA B BMAE PaMHO-CBA3EBbLIX
CUCTEM XKECTKMe paMbl cnefyetr OpueHTUpPOoBaTtTh N0 HanpaBNeHWK
MEHbLUXX pPa3MepoB 34aHus (OTceka) ¥ MUHUManNbHbIX AedopMayvui
3eMHOU noBepxHOCTU. B KayecTBe cBA3el B NpoAONBEHOM HanpaeneHuu
WCNONb3YIOTCA NNUTbI-PACNOPKK, Y3bl CONPAXEHUR KOTOPbIX NpU Heob-
XOAUMOCTHU YCUITUBAKOTCA NOCTAHOBKOW B NPOAOAbHbLIE LUBLI apMaTypPHbIX
KapkacoB C nocnefyouimm 3aMOHONNYNBAHUEM.

9.5 YCTONUYMBOCTL MHOrO3TAXHbLIX KapPKACHLIX 34aHUA B nonepeyv-
HOM W NPOAOILHOM HanpaeneHuax obecneymnBaeTcs 3alieMNeHneM Ko
NOHH B (PyHAaMEeHTax, NOCTAHOBKOW Mexay KONOHHaMW BEepTUKarnbHbIX
CBA3EWN, YCTPOMUETBOM XECTKUX Y310B COeAUHEHUS purenen C¢ KonoHHa-
M, B Ka4ecTBe Aaep XeCTKOCTU MOryT UCronb30BaTbCA BbINO/THEHHbIE B
MOHONUTHOM Xene30beToHe NeCTHUYHbIe KITeTKU U WaxTel NNGTOeB..

9.6 BeprtukanbHble cBa3M, obecneunBarolMe NPOCTPAHCTBEHHYIO
YCTOWYNBOCTL 303HWUA WK OTAENbHbLIX €ro OTCEKOoB, cneayeT rpynnupo-
BaTb B nNpocTpaHCTBEHHbIE BNOKU B CpeaHen HacTu 30aHUsA, PacCunTbl-
BAEMble Ha BOCNPUATUR YCUINMMIA OT FOPU30OHTanNbHbIX Harpy3ok U aedop-
Maunn 3emMHON noBepXHOCTU. [lepeKkpbiTU] Npu 3TOM AOMMKHbI UMETL
AOCTaTOYHYI XECTKOCTE B FOPU3OHTaNbHOW NNOCKOCTU AnAa obecneve-
HUA CoBMeCTHOR paboTbl Kapkaca U NPOCTPaAHCTBEHHbIX 6nokoB. MecT-
KOCTb Ancka nepekpbITUR AOCTUraeTCs NPUBAPKOW NMUT NEepeKpbITUA K He-
CYLUMM KOHCTPYKUUAM YU 3aMOHONUYUBAHUEM BCEX LLUBOB MEXAY NNUTaMK.

-—~_—__—___—__—-—____—_.—-



Tabnuiia 13

[ pynna
Teppwu- | Puc.

Xapaxkrep coefilMHeHus

TOpUn KONOHH U purenemn l KONMOHH ¥ pynamMeHToB

LLiapHupHoO-HenoasvxHOE
10 xe

[lna rpynnbl XONOHH — WapHUp-
HO-HENOABWKHOE, ANA Pynnbl
KONOHH — WapHUPHO-NOABWXK-
Hoe

tapHupHO-HenogeuxHOE

UiapHupHo-HenoasuxHoe

LLlapHupHO-HenogsuxHoe

[lononHnTeNbHbIE MEPONPURATHUA NO
obecnedeHnio YCTOUMUYNBOCTHU 3/1aHUS,

YUUTbIBAEMbIE B PACHETHOU CXEME

A. l'fonepeyHbie pamol

Kecrtkoe

IAinst KONOHH CpenHux pRAOB
— XeCTKoe, KpanHux — tuap-
HUPHO-HENOABWXXHOE

Xectkoe

Ilnsi KONOHH CcpeaHuxX psaos
— XEeCTKOe, KpauHux — wap-
HUPDHO-HENOABWKHOE

LLiapHnpHO-HenoaBuXkHoe

B. NpononeHule pambi

JKecTtkoe

YCcTaHOBKa CBA3EeW pacnopoK B OAHOM
ypoBHE

YcraHoBKka B CpefHen 4actu 3[aHus
BEPTUKASIbHLIX CBRA3EN MeXay KOSOH-
HaMy U CBA3EN-PACNOpPoOK mexay QyH-
JAMEHT3MMU

To e

YCcTaHOBKa B CpeAHEN HaCTU 3NaHvUs Bep-
TMKaNbLHLIX CBA3EU C NPUMEHEHUEM Nn-
HEUHO-NOABWXHbLIX COSOUHEHUK, a MEeXAy
(pyHAIMEHTAMHN — CBR3EH pacnopok

0.
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g 7 CHophrble xene3obeToHHbie KOHCTPYKUUN ANA nogpaGaTbmae-
MbIX KapKacHbIX 34aHUK HasHavalTca B COOTBETCTBUM C ASNCTBY OLUIMMY
TNOBbLIMU CEPUAMMN WHAYCTPUANbHBIX U3RENNA. B HEKOTOpbIX Cry4asnx
onnt MOryT BbiTb YCUNEHbl AONOMHUTENbHOW apMaTypon Unn OTnM4aThCA

3aKnaaHbIM¥ AeTanaMu,

a)

r‘) . - & . -
;I 1 L 1 0 oflls --.

kn —*— L;h_J__ L'-TLJ,

L-n L

Puc. 13. CxeMbi nonepeyrsix pam 00HO3IMaxHbix kapkacHbix 30aHull
a-0 — muns! cCoOeo0uHeHUl 3NeMeHmoe8 KapKaca

0.8 dyHaamMeHTbl KapkacHblX 3AaHuih HeoB6Xo[MMO MPOoeKTUPOoBaTh
COOPHbIMM, COOPHO-MOHOMUTHBIMK W MOHOMUTHbIMKU. [lpyU 3TOM 3a Oc-
HOBHOW TN yHAaMEHTOB NPUHMMAKOTCS OTAEeNbHO crosAuwme dyHaa-
MEHTLI. JlenTounble yraaMeHTsl uenecoobpasHo NPUMEHNTL Npy cna-

Obix, HEOAHOpOAHbIX rpyHTax. [lpuMeHeHne dyHaamMeHToB B Buae Ha-
_—



72

NOK-CTEHOK ¥ CNNOWHbIX Xene3oOeTOHHbIX NNUT peKoMeHAyeTCa npu
NnpoeKkTupoeaHun Ha nogpabartbiBaeMbiX Tepputopuax | rpynnbi U ANK
3[1aHWiA NOBbLILUEHHOWN 3TAXXHOCTH.

&) e
N

m, £ { | -m‘

=

Puc. 14. CxeMbl NpodonbHbIX paM 00HO3IMaXHbIX KapKacHbIX 30a-
Hul (beckpaHo8bIX U ¢ MOCMOBbLIMU KpaHaMu)

a-8 — murnbi COeCUHeHUU 31eMeHMoe8 KapKaca
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9.9 OCHOBHBIM KOHCTPYKTUBHbIM MEpONpUATUEM NO 3aujuTe Kap-

«acHbIX 3AaHWi OT BITMAHUS TOPHbIX pa3paboToK sABnseTca pasaenexHve
ax 1€DOPMALIMOHHBIMU LLIBAMUN Ha OTCEKU.

9.10 OedopmMauuoHHble WBbl MexXay oTcekamu ycTpausaroTcs no-
~TAHOBKON NapHbLIX paM, CMeleHHbIX OTHOCWTENbHO pa3buBOYHOW OCK
(pvc. 15) W NOCPEACTBOM LLIAPHUPHO-NOABIKHOIO ONMMPaHus nponet-

HbIX KOHCTPYKUMNA.

a) B l

BB \ BN
Ll Y. Llag N
SN R 11 D s——s

RS T A AN e X VL P, e R
Oy
() L)
9) A

3 L]
TN
I
Y8/ S e AT A K

Puc. 15. KoHcmpykyus 8echopMayUOHHbIX W80s.

a — 1ocmaHoeKa napHbix paM npu Hanuvuu ceslel-pacrnopox Me-
X0y ¢hyHOamenmamu, 6 — mo Xxe, npu omcymcmeuu cesasel-
pPacriopok; 8 — C NPUMEHeHUEeM NodsuXHbeIX onuparud banok, 1 —
KONoHHA, 2 ~ pyHdaMeHm, 3 — cefa3b-pacnopka, 4 — Oanka
(pueens); 5 — demanb kpenneHun ¢ 08anbHbIM 8bIPE3OM, 6 — WO8
CKONbXEHUS

9.11 BbinonHenue aedOpMauNOHHbIX WBOB NPOU3BOAUTCS C yde-
TOM Cnepnyowmnx TpebosaHni.

AeddOpMaUUOHHbIA WOB BbINONHAETCA NOCTAHOBKOW ABYX NapHbIX
NONepeYHbIX CTeH No aHanorMm ¢ BeckapkacHbIMW 30aHUSMU, eclu paa-
A€nneMble gedpopMaunOHHBIM LLIBOM OTCEKU HEe CBA3aHbl Mexay cobou

PyHkuMoHanbHO (puc. 16a):
-— e,
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npyu HeobBxoauMoCTy CoobLEHUA MexXay OTCeKaMU MOryT PEeKOMEH-
AOBaTbCA KOPOTKWE nepexonbl B BWAe OAHONPONETHLIX ranepen C ycT-
POACTBOM LLB& CKONbXEHWA Ha OQHOW U3 onop (puc. 160);

npu ycTpoucTee AedopMayroOHHOrO tWwBa B npepenax @QyHKUWOo-
HanNbHO HepasfenuMoro nNoMeleHWs PeKOMeHAYeTCA poekTUpoBaTh
3a30pbl B Orpa)kAarowmx KOHCTPYKLWSAX, 3anonHaemble ynpyruMm Tenno-
M30NALNOHHBIM MaTtepuanoM U nepekpbiBaemMble ¢ HapyXHONW U BHYTPE&H-
Helt CTOPOH HaulenbHUkaMy, a Takke qoDopHble NNUTLI-BCTABKU C OQ4HON
HENOABWXHOW W NPOTUBOMNONOXHOW CKONb3ALWEN onopamu (puc. 168).

A —————————————
A AN ""‘. P9, | T
i B 77 XA =
I I 1 Sl Wiy

g 1"]
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%?— 8 I1 ‘éé 10

Puc. 16. 3anonxnerue deghopmMatiUoHHbIX W8O8

a — ycmpolcmeo napHeix cmex;, 6 ~ yecmpoldcmeo nepe-
XOOHbIX 2aneped; 8 — 3al0/IHeHUe yrpyeumM Mennouso-
NIAYUOHHbIM Mamepuasnom (O0BOoPHbLIe NUMbI-6CMasKu);
1 — KOnoHHa, 2 — napHble cmeHb!;, 3 — nepexodHble 2ane-
peu, 4 ~ omcek 30aHun; 5 — cmeHosble naHenu; 6 -~ Ha-
WenbHUK, 7 — ynpyeuld mennou3onayuoHHbill Mamepuan,
8 — Woe ckonbxeHus;, 9 — 0emanu Kpennedus ¢ 08arsb-
HbiM 8bIPE30OM U QQUKCUPYOWUM cmepxHeM, 10 — pu-
genb, 11 = nnuma nepexkpsImus

b i3 13 1

9.12 [lechopmaliUoHHbie 3a30pbl B KPOBNAX NOKPLITUA B NPOAROIIb-
HOM W NONepeyHOM HanpaBNeHUAX KapKacHOro 3gaHus pekoOMeHOyeTcs
nepekpblBaTb rMOKUMWU NUCTOBLIMU 3NEMEeHTaMKU. HWXKHUMK B Buie Ha-
KNaaoK purypHoro npoguns, HanpuMmep, V-o0bpasHoro; BepxHuMu B Brge
UWNUHAPUYECKUX NOTKOBbLIX NPUCTaBOK,

K nnutam noKpbiTui rMbkne sneMeHThbl PEKOMEHAYETCA 3aKpPENnNATL
HenoaswHO. C HapPYXHOW CTOPOHLI UMNNHAPUYECKUX NOTKOBLIX NpUcTa-
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50K PEKOMEHAYETCH pa3MellaTb COOTBETCTBYHLWUE NAapOnU30TAUNOHHbIL,

ennoN30MALMOHHBIE N TMAPOUSONALMOHHBIE COK.

TontMHa U BbiCOTa MMOKKUX 3NEMEHTOB onpeaenseTca pacyeToM UX
4a NPOYHOCTb ¥ KOMNEHCALIMOHHY IO CNOCOBHOCTL, NPU 3TOM N3 KOHCTPYK-
tuBHbIX COOBPAXKEHWA BBICOTA TMOKMX 3NEMEHTOB NPUHUMAETCA He Me-
see 0.6 W1prHbl AedOpMaLMoHHOro 3asopa # He meHee 100 MM.

B MecTax ycTpoicTea 4edPOopMaLUUOHHbIX WBOB PEKOMEHAYETCA YK-
nagblBaTb AONOMHUTENBHBIA FUAPOU3ONALUOHHBIA CROM C 3anyCKOM ero
3a rpaHu AePOpMaUNOHHbIX LUBOB HE MeHee 500 MM

g 13 Ecnun Hecywas cnoCODHOCTb KONOHH KapKacHbIX 34aHWK He-
gocratodHa Ans BOCNpUATUNA ycunuu oT gedopmMayuu 3eMHOU NOBEpPX-
HOCTM, @ YCUINEeHWe KONOHH UNn yMeHbLIEHNe ANWHbI OTCEKOB Heueneco-
o6pa3Ho, Mexay yHAaMEeHTamMU KONOHH cCrieayeTt npeAyCcMOTpeTh CBS-
3u-pacnopku. [Ana yMEHbLWEHNA yCUNUA B CBA3AX-pacnopkax Mexay ro-
nowson pyHAaMeHTa U DETOHHOK NOATOTOBKOW OCHOBaHUA yCcTpausaerT-
CA LWOB CKONBbXEHUS.

[pn HEBO3MOXHOCTU 0becneynTb HecyLyto cnocoOHOCTb KOHCTPYK-
LU YKa3aHHbIMW MEeponNpuAaATHAMK (DyHAaMEeHTbl cneayeT NpoexkTnpoBsaTh
MO MECTKON KOHCTPYKTUBHOW CXeMe C NPUMEHEHWEM nepekpecTHbix Oa-
NTOYHbBIX CACTEM, CNNOWHBIX XXene3o0beToOHHbLIX NAUT U T.N.

9.14 ApmupoBaHue xene3obeTOHHbIX KONOHH KapKacHbIX 3aaHun U
CBA3EN-pacnopoK crenyeT npeaycMmarpueBaTth CUMMeETPUYHbIM. MuHu-
MancHOe nonepeyHoe ceveHune CBA3e-pacnopok NpUHNMaeTCcs 13 ycno-

BUA pacnonoXxeHusa apmatypbl, HO He meHee 20x20 cMm; yBenuyeHue ce-

YeHUA CBA3EN pacnopoK OCYUIeCTBNAETCA, KaK NpaBuno, 3a CYeT UX K-
PUHBI; BbICOTA CeYeHnsa CBA3eN Ha3HavaeTcs B npegenax 1/50 + 1/20 wux
pacYeTHOro nponera, coefuHeHue CBA3EeW-pacnopok ¢ hyHaaMeHTamu
KONOHH BbINONHAETCS LWAPHUPHbBIM.

9.15 B kauecTse orpaxaaronx KOHCTPYKLUNA B KApKacHbIX 30aHUAX
cnepyer npepycmarpusatbh obnerdyeHHble HaBecHble NaHenn ¢ 3a4enkoi
WBOB MeXAYy HUMW ynpyrumu martepuanamu (nopovuson, nNoponoH, Mak-
ponopucTas pes3nHa 1 T.n.).

CTeHoBble NaHenu orpaxaeHus cnefyer NpoeKTuposatb No NoaaT-
ItMBbIM Cxemam, AonycKawuwuM B3aUMHbIe, fMHEeNHble U yrnosble noAa-
BAXKW naHenen Oe3 HapyweHus npovHOCTH KpenneHus naHenen K Ko-
NNOHHaM u 0Oe3 pasrepMeTn3auun BepTUKaNbHbIX W FOPU3OHTaNbHbIX
LIBOB Mexay naHensamu,

Kpennexue naHeneit pekoMeHAyeTcsi OCYLIECTBAATL NO YeTbipem
yrNam WwapHupHbIM coeqMHEHUEM: B ABYX Yrnax WapHUPHO-HENOABWXHO,
8 ABYX Opyrux WapHUPHO-NOABWKHO. [pUMeHeHue, Hanpumep, CTepX-
HEBbIX HakNagHbIX 3NEMEHTOB C YKOPOYEHHbIMU CTEPXHSIM obecneynsaa-
T NEepBbIi BUA KpenneHus, a ¢ YAIMHEHHbIMU CTEPXKHAMMN — BTOPOW.

Honyckaerca npepycmatpuBaTh B npoekTax CaMOHeCyLUMe CTEeHb!

———
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(kupnu4rble, U3 BeToHHbIX BNOKOB), KOTOpPble B COOTBETCTBUU C PEKO-
MeHngauuamu nn. 8.7 v 8.10 gonxkHbl BbiTb YCuneHbl xene3obeToHHbIMK
MM apMOKaMEHHbLIMU NosicaMu No NEPUMETPY U MOPU3OHTaNbHbIMK ap-
MaTypPHbIMU CeTKaMW B MecTax NPUMbIKaHUA n nepecedeHns cTeH. Ca-
MOHECYLLNe CTeHbl AOMKHbl KPernuTbCAa NO BbICOTE K KONOHHaMm 3A4aHuA
CBA3AMMU, HE NPENATCTBYOWMUMU KX OTHOCMTENBHOMY CMELLEHNIO B NNOC-
KoCcTu cTeH. CamaHecyule CTeHb! MOryT pasnenATbCa AoNoNHUTENbHbI-
MW LWBaMW B Npegenax oTcexa.

BHyTpeHHUEe CTeHbl U Neperopogky cnefyer CoefUHATb C HapyX-
HbIMW CTEHAGMW UKW KONOHHaMK NO4ATNUBLIMU CBA3AMMU.

9.16 [Ina orpaHvyeHna BepTUKarnbHbIX NepemeujeHuin qonyckaeTcs
B KQ4eCTBEe Mep 3alyvTbl KapKacHbIX 3aHui npeaycMmarTpuBaTth Bbipas-
HUB3HWE KapKaca C NOMOLLbID AOMKPATOB WNK APYrux BblipasHUBAIOLLUX
YCTPOWUCTB.

9.17 ecTkne nonbi NO rpyHTy (OeTOHHLIe, KCUNonuTosbie U Ap.)
HeoBX04AUMO NPOoeKTUPOBATL C pa3pe3Kon Ha KapTbl, ANWHA CTOPOH KO-
TOPLIX AoMxHA ObiTh He Oonee 6 M. Mexay KapTamu ycrpausaeTcs fe-
POpMaUNOHHbIA OB, KOTOPbLIKM 3aMONHACTCA 3N3CTUYHbLIM 3anofHUTEe-
NEM (NOPOU3ONOBLIA XIyT, OMTYMHAA MacTUKa), LUMPUHA WBA PacCHUTbI-
BAETCA B COOTBETCTBMU C yKasaxnuamu n. 7.14.

9.18 Pasmepbl npoeMoB noq obopyfnosanue cnegyeT HasHadaTb C
YH4ETOM UX BOIMOXHbLIX NepeMeLlieHUH, Bbi3BaHHbIX CABWKEHUEM 3EMHO
NOBEPXHOCTH, ¥ PUXTOBKN 0DOpyaoBaHUA.

9.19 BcTpoeHHble U NpyuMbikalowme K 34aHuAM acTakafbl, aTexep-
KW, TOHHENW, ranepen, eMKOCTU U T.f1. Cneayer oTAenAThb OT 3[aHuNA fe-
POpMaLUUOHHBIMU WWBaMK, PYKOBOACTBYACH ykasaHuamu n. 7.14.

9.20 B npon3BOACTBEHHLIX KaPKACHbIX 34aHUAX B KaYecTee NOAbL-
eMHO-TPAHCNOPTHbIX CPeACTB [ONYCKAeTCA WCnonb3oeaTh MOCTOBbIE,
NOABECHbIE U KO3NOBble KpaHbl. [lpegnodteHue cnegyer otgaeath noj-
BECHOMY Y HAaNONbHOMY NOABEMHO-TpaHCNoOpTHOMY 06opyaoeannio. [Ans
obecnevyenns HOopManbHON paboTbl KpaHOB cnefyeTr npeaycMmarpusarth
BO3MOXXHOCTb PUXTOBKY NOAKPAHOBLIX KOHCTPYKUUWA, NyTEN, perynnpoBKiu
NOABECOK B npouyecce nogpaboTku uny nocne 3aBeplueHus npouecca
CLBWKEHUA 3eMHOW NOBEPXHOCTWU. HaknOH NOAKPAHOBOrO NyTW MOCTO-
BblX KpaHOB, Bbi3BaHHblA AedopmaymsMy 3eMHOW NOBEPXHOCTWU, He
ACIMKEeH npesbilarb cneayowne npegenbHble 3HaYeHus:

B NONEPEYHOM Hanpasnenwu = 4.10™;

B NPOAONbHOM HanpasneHUW i=6-10",

9.21 B npon3soaCTBEHHbIX KapKaCHbIX 34aHUAX ¢ MOCTOBbLIMY Kpa-
HaMu CNeayeT NPUMEHATL paspesHbie MeTannuyeckue n xxene3obeTonHbIe
noakpaHosbie Ganku. Y pAedopMauyuMoHHbIX wWweoB HeobxoauMo npepy-
CMaTpuBaTb KOHCOMNbHOE ONUpaHue NoAKpaHOBbLIX OanokK win ycTponcTao
crneynanbrblx MetTannuyeckux O0anok-kOMNeHcaTopoR ¢ HeobBxoauMon
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ﬂeq;)opMaLlMOHHOﬁ CNOCODHOCTLIO, KOTOPaR ONPEefenaeTCA pacHeToM.

g 22 abapuTbl NpUONMKEHUS KPAHOBOro 0OOpyAOBaHWUA K KOHCT-
pyKUMAM 3A3HMA AOKHLI Ha3Ha4yaTbCA C YYETOM BO3IMOXHbIX PUXTOBOK
KpaHOBbIX nyTen W COOTBETCTBOBATL rabaputaMm, npefycMOTPEHHbLIM
Mpasunami ycTpoictea v Oe3onacHoi skcnnyaTtauumn rpy3onoaAbeMHbIX
KPaHOB.

Kputepun pacuyeta KapKacHbIX 30aHUMN
Ha Bo3aeucrBue noapaboTku

0.23 [lonyckaeTcA He y4YUTbiBaTb MNepemMeujeHUs OCHOBaHWN yH-
1aMEHTOB KapKagHbiX 3AaHWW:

BepTHKanbHbie, €CN pasHOCTb 0CaA0K OCHOBAHUK (DYHAAMEHTOB
cMEXHbBIX KONOHH NPU pacyeTe Ha ocoboe covyeTaHue Harpy3ok He npe-
spiLlaeT 3HaveHuir, npuesegeHHbix B CHul 2.02.01-83 «OcHoBaHus 3aa-
HUWA Y COOPYXEeHWA» U npeacTaBneHHbiX B Tabn.6;

rOpu3oHTanbHble, €Cnu UX 3HaAYEeHWs He [peBblWakT 3HaYeHWUH
npeaenbHbIX TOPU3OHTANbHbLIX NepeMeteHnit, NpuBeaeHHbIX B Tabn. 14.

Tabnuya 14

[ipenenbHble TOpU3oHTanbHbie
nepemMeLlyeHns OCHOBaHUNA
TUN KOHCTPYKLUM KapKaca PYHAGBMEHTOB KONOHH, Anp

B NAIOCKOCTU | B HAanpaBneHuu
DaMbl cBA3en

0,002 h 0,004 h

Kene3oBeToHHble KONOHHBL! Nnowa-
Obko cevyeHust Bonee 0,15 kB.Mm

To xe, nnouwjaabio ceyeHns ot 0,1 0004 A 0.008 A
A0 0,15 KB.M BKAKOUNTENBHO | |

lpumeyarue. 3a BenuuuHy h NPUHUMAEETCH BLICOTA KOMOHH NEPBOro
Apyca pambi.

9.24 KoHCTpyKTUBHbIE Mepbl 3allUTb! KAPKacHOro 3AaHus OT BNUS-
HUA ropHbIx paspaboTok He TpebyloTcs, ecnu yAOBNETBOPAETCA yCnosue

fa < fop /185/

Ar < Anp 86/

‘A€ A, — HawBonbluee ropu3oHTanbHOE nepemelleHue rpyHTa noa
OCHOBaHWeM (PyHAaMeHTa

M—___—_——_
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Ar=05nm el /871

n., M, = Ko3pOULUEHTh!, npuHumaemble no tadn. 2 u 3;

Anp — DpelenbHOe TOpW3OHTanbHoe nepeMeliese OCHOBaHWM
yHAAMEHTOB KONOHH, onpeaenserca no 1abn. 14

OcTtanbHble 0Bo3Haderus 1e Xxe, 4To U B n.8.15.

9.25 Ecnu ycnoeue n. 9.24 He BhinonHaeTcsH, HeodbXxoanMo yMeHb-
LLWTb ANWHY 34aHUA N AedopMaLiMOHHbIMKA LWBAMU pa3feniTb €ro Ha
OTCEKW Tako! ANnHbI, NPU KOTOPOW 3TO YCIIOBUE YAOBNETBOPAETCA.

9.26 B TOM cnyyae, Korga ycnosue, onpenenseMoe Bblpa)KeHu-
eM /86/, He yaoBneTBopReTcA, a YMeHblleHne AnuHbl 3gaHusa (oTceka)
He NPeACTaBNAeTCa BO3MOXHbBIM UMW 3KOHOMWYeCcKN HelenecoobpasHo,
HeobxoauMQ YCTpOWUCTBO Mexay dyHaameHTaMu KONoHH CBA3eu-
PacnopoK WNKM yCUNEHWEe KOMOHH. YCuneHue KOMOHH NPOon3BOAUTCA Mo
pacyeTy, U3noXesHoMmy B «PYKOBOACTBE NO NPOEKTUPOBAHUIO 30aRHUNA W

COOpPYXeHUN Ha noppabarbiBaeMbiX Tepputopuax», Yactb 1. FNpoMbliul-
fleHHbie W rpa)kgaHckue sqaHua. Ctponmsgat, M., 1986 .

PacueTr cBA3eN-Pacrnopok Mexay oTaesibHO CTORWMNMU
(hyHQaMeHTaM¥M Ha eCTeCTBEHHOM OCHOBAaHUM

9.27 Ycunua cxaTua Mnn pacTaXeHuA B CBA3AX-pacrnopkax onpe-
aensrca no dopmyne:

N=S N, /88
1=1

rae N, — paBHogeucTBylowWasa Cun, NPUNOXEHHbLIX K i~-My OTAENbHO
cTosweMy dyHaamMeHTy, OT BO3AEWCTBUA FOPU3OHTaNbLHbLIX

pedopMmaynn 3eMHON NOBEPXHOCTH
N, = Ny + Ng + Ngi : /89/

Ny, Noi, Ny — BENUYMHBI CUN TPEHUA rpyHTa, AENCTBYIOLLME COOTBETCT-

BEHHO Mo noaouwse, OOKOBLIM NOBEPXHOCTAM W AaBneHue Ha
noboBYy NOBEPXHOCTD / -f0 PYHAAMEHTA;

M — KONWYECTBO OTAENLHO CTORLWNX (PYHAAMEHTOB Ha y4acTke OT
0,5L o x.

9.28. BenunuyuHa cunbi TPEHUSA rpyHTa, AEWCTBYOLas no noaoluse
PyHAaMeHTa npu BO3AENCTBUW TOPU3OHTanNbHLIX gedopmauuii pacTs-
WEHUA-CXATUA 3EMHOW nosepxHocTU Ny, onpeaenseTca no opMmyne

Nﬂ ~ Txj * F] 190/

ij S Tnp " /91!

rae Ty — KacaTenbHbleé HanpAXeHWA Nog NOAOLUBOW /-ro hyHAAMEHTA,
PACMNONOXEHHOrO Ha PacCTORHWM X OT CepefuHbl 34aHuA
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(oTceka), onpenenseTcs no dopmyne /19/,
_ npedenbHoe CoNpoTUBNEHWE PpyHTa CABUIY. OrnpeaenseTcs
np

no opmyne /16/,
F, — nnowagb nofowsbt /-ro dyHOaMeHTa.
9 29 BenuuuHa cynbl TpEHWs OT CABWraloLWerocs rpyHta no Ooko-
ot MOBEPXHOCTH PYyHABMEHTA Ng;, onpegensetca no gopMyne

Nei = T6.xi * Foi [92/

T6.xi < T6.np » [93/

rne  Texa— KaCaTenbHble HANPFXEHWA No bokoBOW NOBEPXHOCTU -IO

dyHOaMeHTa, PacnoNOXEHHOro Ha pacCToAHUK X OT cepeau-
Hbl 31aHWA, onpegenserca no dopmyne /33/;

— npeAenbHOe CONPOTUBNEHUE FPYHTA 3acbinky cAsury no 0o-

KOBOW NOBEPXHOCTU hyHOaMEeHTa, onpeaenseTca No Qopmy-
ne /29/;

Fe — nnowags 60KOBOW NOBEPXHOCTY /-0 (byHaameHTa.
9.30 BenuunHa cunbl noboBoOro fasneHWa rpyHTa, AencTeylollen Ha

HOKOBYIO NOBEPXHOCTD i-F0 (PyHAAMEHTA OT BO3AEUCTBUA TOPU3OHTaNbHbIX
necopmaLnit 3eMHO NOBEPXHOCTK, onpeaenaeTcsa no popMyne

Ng| = Ogj F,,J /94/

T

B

T6.0p

e oy — HOpManbHoe faBrieHue rpyHTa Ha 60oKoBY NOBEPXHOCTL i-ro

OTAENLHO CTposliero MyHAAMEeHTa, pacnoNOXeHHOro Ha
paccTofsHUM X OT OCK 3JaHusa (OTceka) , onpegensercs no
cpopmyne /36/;

Cpp — NPpeAenbHoe HanpsXXeHue cxatus Ha 6OKOBYHK NOBEPXHOCTb
dyHAaMEHTA OT NACCUBHONO LaBNEHWUA rpyHTa, onpeaenseT-
ca no cpopmyne /41/;

Fr — nnowanb GOKOBOR NOBEPXHOCTU i-fO hyHAAMEHTa, BOCNPU-
HUMaloLen HopManbHoe fasneHue rpyHTa.

9.31 llloe ckonbxerus nop OTAENbHO CTOSWMUMKM yHAAMEHTaAMM
yCTpauBaeTtca npu ycnosmu

N, > N", 196/

fAe N, - HauBonbluas cuna, aercTeyOWas B (OYHAAMEHTHOW CBA3M-
pacnopke npu x = 0, onpegenneTtca no gopmyne /88/,
N* — ycunue, geiicteyioliee B (yHAAMEHTHOR CBA3X-pPacropke
NPY yCTPOUCTBE WBa CKONbXEeHUA, B ceyerun x = 0, onpene-
nnerca no popMyne

\-_-——___——
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N =S A, 971
i=1

rae€  m — KOnuvyecTBo PyHAaMEHTOB Ha y4acTke OT cepeauHbi OTCeka
3AaHNA A0 KoHUa paga oTAeNbHO CTORWUX PyHLaMEHTOB;
N* — paBHOAQEWCTBYOWAA CUN, 4ENCTBYOWUX HA /-blA DyHAAMEHT

NPWY YyCTPOWCTBE LLBA CKONbXEHUA
w AU W (W
N¥ = N2+ Ny + N 98/

rae N, — BENUYUHA CUN TPEHUA NO LWBY CKOMbXEHUs! i-ro hyHaaMeHNTa,
onpenenseTca No opmyne

Ni = mif N, 199/
m. - oboaHayeHune T0 xe, yTo B popmyne /46/;
[ — KO3DMOUUUEHT TPEHUS NO LWBY CKONbXEHUsA, NPUHUMaETCA No
Tabn. 5
N — Harpyska Ha (pyHAaMEHT;
& — BENWYMHa CUNbl TPEHWA OT CABATaOWLEerocA rpyHTa no HoKo-

BOW NOBEPXHOCTY /-ro yHAaMeHTa, onpegensaeTcs no gop-
myne /92/, B KOTOpOW 3Ha4veHne Fg NPUHUMAEETCA A0 OTMETKM
LBA CKONbXEHUS, -

NY  — BenuunHa cunbl DOKOBOTO HaBneHWs OT CcABUralowlerocs

o
rPyHTa Ha /-bil PyHAQAMEHT, onpegenseTcs No gopmyne /84/,
B KOTOPOW 3HaueHwe F. NPUHUMAETCR [0 OTMETKU LWBa
CKONbXEHMS.

[Ipn ypoBneTBopeHun ycnosus /96/ ¢ Lenblo CHWXEHUS Harpysok
HEeOOXOAUMO YCTROMCTBO LWBA CKOMNbXEHWUA, pacyeT CBARAIEH-pacfopok B

3TOM cnyvae NponssBoauTCA no opmyne /97/ npu m, COOTBETCTBYOLEM
dopmyne /88/.

[Tfpumep pacuyeTa KapKacHOro 3AaaHus
Ha cTonbuyarbiX pyHaameHTax.

Icx00HbIe GaHHbLIe

3AaHne nNpAMOYronbHOW OPMbl B NiaHe, KapKacHO-naHenbHoe,
AEBATU3TAXHOE, ANvHOW L = 72 M, WwnphHou B = 18 M, BbicoTON 27 M.
KOMORHbY XeneaoBeToHHble NPAMOYronbHOK HopMbl ceyernem 0,12 M2,
BbICOTA KOMOHH nepBoro ataxa h = 3,3 M. OyHaaMeHTbl MOHONUTHbIE
xene3obeToHHble cTakaHHoro tuna. [lnan v pasmepb PyHAAMEHTOB
npviBeAeHbl Ha puc. 17. Harpyaka no nopowse hyHAaMEHTOB, pacnono-
XeHHbIX N0 ocaM A n B —-680 kH, noocu b - 1350 kH.
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[pyHTOBbIE YCNOBUS U OXWAaeMbie AedopMaunyu 3eMHON nosepx-

HOCTW T€ Xe, 4YTO B NnpuMepe pacyerta DeckapkacHoOro 3naHvus Ha nex-
ToYHbIX (PyHAAMEHTAX.

18000

20
O
O

Pu
C. 17. MNnan u ceveHue omdenbHo CMoswWux ¢hyHoaMeHmoa
KapKkacHo20 30aHus

-_
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Onpedenerue 0nuHsLl omceka 30aHus

B coorBeTCcTBUU C Nn. 9.24 BepTukanbHble aedopmauny ocHoBaHUA
KapKacHOro 3jaHua oT BNUAHUA NoApaboTkn MOXHO He y4YuTbiBaTb, €Ccnu
YAOBNETBOPAETCA yCNoBUe, onpeaensemoe no popmyne /85/

fo< fip

OTHOCUTENbHYID Pa3HOCTb OCAfOK OCHOBaHWA yHAAMEHTOB, Bbi-
3BaHHYI0 noApaboTkon, onpeaensem no gopmyne /9/

2
4.45.1

[pepenbHoOe 3Ha4YeHWe OTHOCWUTENbLbHOW Pa3HOCTUM OCAfOK OCHOBA-

HUA (YHRAMEHTOB KapKacHO-NaHenbHOro 3AaHua onpefenseMm no
1abn. 6 f,, = 0,002,

f =14-05 -5 = 0,0028

fn = 0,0028 > f,; = 0,002.

Ycnosue dopmynel /85/ He ygoesnersopseTca. B kadecrtse Mepbl
3aluTbl 34aHKMA OT BepTuKanbHbiX AedopMaliui OCHOBaAHUA, Bbl3BaHHbIX

noapaboTkoW, NPMHUMAEM pa3pe3Ky ero Ha A8a CaMOCTOATENbHbLIX OTCe-
Ka KpaTHbIX CEeKLUY 3naHUA AnuHon L = 36 m.

[1oBTOPHO NpoBepAEM ycnosue, onpeaensieMoe opmynon /88/,

36
4.45.10°

f,=0,0014 < f,, = 0,002,
ycnogue BblNONHEHO,

OnpegenseM wnpuHy aedopmayuoHHOro Wea, ycTpausaemoro
MEeXJYy OTCeKaMu 34aHURA.

Ha ypoBHEe nogowBbl PyHAaMeHTa no gopmyne /5/
a,2m.n,elo=12-07-26-107.36-10°= 78,6 mMm;
Ha ypoBHe KapHu3a no dopmynam /6,7/
ag=m,n.elog+0H,

L 36 |
6= nk mk_R_-- 1,4'0,54'5.103 — 0.0056 ’
BblCcOTa 3aanHua H =27 +2,4 =294 M,
a, > 78,6 + 00056 - 29,4 - 10° = 243 MM

ONs npyHATOW ANWHbLI OTCEKOB 34aHUA onpeaenseM Heobxoau-

MOCTb YCTaHOBKW CBA3EN-pacnopoK Mexay oTAENbHO CTOAWMMY (byHAaa-
MEHTaMMU KapKacHOro 3gaHma no ycnoesuto /86/

Ar < Anp .

f =14-05 = 0,0014.
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Cﬂ.BH)‘K@HHe 3eMHOW NOBEPXHOCTK MNPOUCXOAUT B HaANpaBNneHwuw

anonb 3,uaHuﬂ 18 3TUX YCNOBUA
=05nmely=05-12-0,7-2,6- 10 .36 .10° =
-39>Anp-0008h 0.008 - 3.3 10° = 26 Mm.

ropU30OHTanbHOE nepemeLleHne OCHOBaHUS (PyHAaMeHTOB npesoc-
xOAUT NPEeAeNbHOE 3HAHEHNE, A; > Aqp . [TO3TOMY HeoOXxoauma ycTaHos-

(a CBA3EN-pAcnopok mexay dyHAaMeHTaMn B NpOAONbHOM Hanpasne-
Ly oTCeKa 3[aHus.

OnpedenieHue ycunud 8 QoyHOaMeHMHbIX C8A3AX-PacrnopKax

[lnA pacyeToB UCNONb3yeTCA NNaH U cevyeHnsa pyHAaMeHTOoB, npea-
ctasneHHbie Ha puc. 17. BHayane onpeaenaem pacrarusatoune ycunus
8 CBSI3AX-pacnopKax, AeicTBylowme B NPOAONEHOM HanpaBNeHWN OTCeKa
no ocu b.

HaxoauMm 3HaveHne KoadhduuueHTa XecTKOCTU rpyHTa npu casure
no nogowse pyHAaameHTa no gpopmyne /20/

0, E

JE+)(i-p-ay)

B KOTOPOW NAOLWaAb NOAOWSBL! yHAAMeHTa F = 2,5 . 2,7 = 6,75 M, 3Ha-
yeHue Ko3I(rPULUUEHTOB w; U wy onpeaensem no tabn. 7 8 3aBUCUMOCTH
OT COOTHOLEHNS CTOPOH a/B =2,5/2,7/ = 0,92, w,=1,06; o, = 0,50

1,06 - 25000

- /675 (1+0,35) (1-0,35-0,50)

KacaTenbHbie Hanpshkenus, AercTeyowmue no nogowse pyHaaMeH-
TOB, PacnonoXeHHbIX No ocv b Ha paccToAHUK X OT CepefUHbl OTCeKa
3AaKunA, onpeaensem no popmyne /19/

T, = 23 375 & gx(1—e“”).

npu £ =10 neT aHaueHue e ™ = 0.

08.12.-07.-9186.00033-107°

=T 0.01

o Hago.unm AaBneHve no nogowse OyHAaMEHTOB, PacnoNOXeHHbIX
ocu

K, =

= 9186 kH/m°.

x =203x.

N 1350 1350 2
P=F=27.25" 675 = 200 kH/m’,

lpenenshoe conporvenenve CABUIY TpyHTa no noaowse ¢yHAaa-
\_—_—_—————-—____
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MeHTa paccyuTbiBaem no popmyne /16/
e = Ptge+C=200.tg24° + 39 =200 - 0,445 +39 = 128 KH/M®.
1oy Hanbonplwem 3HaveHun x = 18 M npoBepsaem ycnoswe /91/
Tx[ S Tnp ;

MY Xmax = 18 M Trmax = 2,03 - 18 = 36,5 < 1., = 128 kH/M?.

[ToaTomy ycnosue 14 < 1, YAOBNETBOPSRETCA ANA BCeX PyHAaMeEH-
TOB, PacnonoXxeHdHblx No ocu b.

Cuny TpeHua, QeUCTBYIOWYIO No nogowsamM dyHAaMEHTOB, pacno-

NOXEHHbIX NO OCKA b Ha pacCToAHUN X OT cepefiHbl oTceka 34aHuA, on-
penensem no gopmyne /80/
Na=1q - F=203x(2,7-25)=13,7x.
Nﬂ = N-|-7 = 13,7 - 18 = 247 KH,
NTQ - NTs - 13,7 .12 = 164 KH,
NT3 = NTs — 13,7 .6 =82 KH,
NT4 =Q.
KoahpuUUMEHT XXEeCTKOCTU FPyHTa 3acbinkyt npu casure nNo 6okosont

NOBEPXHOCTU pyHABMEHTA onpegenaem no opmyne /30/

W,6 - Ea

Ky = ——=F—il —

TR (14 p)(i-p0,0)

B KOTOPOW NNouwladb KOHTaKTa rpyHTa 3acbinku ¢ O0KoBOK NOBEPXHOCTLID
dyHnamenTa Fg=1,1-1,7+1,8-0,35+2,5.0,35 = 3,38 M°; npu rnyow-
HE 3acbinky h = 2,4 M cpeaHan AnvHa dyHaaMeHTa B HanpaBneHun ae-
hopMmayuin 3eMHon noBepxHocTh a = 3,38/2,4 = 1,41 Mm; koahduuneHTsb!
Wz U Wys ONpefensem no tabn. 7 B 3aBUCUMOCTU OT COOTHOLLEHUS CTO-

poH a/b npu b = h, a’h =1,41/2,4 = 0,89, w,s = 1,08, w,s = 0,44; moaynb
bokoBoOh gedpopmaunu rpyHta obpartHOK 3ackinku onpegenseM no qop-
myne /31 E, = m E]; KO3MMUUUEHT M HAX0AWUM Mo rpaduky puc. 4 ans
h=23-24=16M m=10, mogaynb BepTukanoHoK Aedopmalum
rpyHTa obpartHon 3ackinku £° npuHumaem no 1abn. 10 gna rpyHra C
NNOTHOCTBIO 1850 Kr/M® U BnawHocTbo 20% NPU NPOACIKUTENBHOCTM
3Kcnnyatauuu 3paHus Ao Hadana noapabotkn bonee 10 ner, E} =
10 MMa; E,=1-10=10 MNa.

[1To Tabn. 9 npuHUMaeM XapaKTepUCTUKK TPyHTa 3acbifkn tg ¢, =
0,508 (p, = 27°), yaensvHoe cuennenune C, = 36 klla;, apyrue xapakrepu-
CTHKM FPYHTa 3aCKINKN — YAENbHbIN BEC ¥, = 18,5 kH/M®, = 0,3.

1,08 - 10000
_ . Lk — = 5209 °
s 3,38 (1+0,30) (1-0,30-0,44) Hjm
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KacaTenbHbie HanpsiXxeHus no OokoBOW nosepxHOCTHU -ro dyHAaa-
CNOMOXEHHOro No ocu b Ha paccTosHKUKU X OT cepefnHbl oTce-

g 30aHua, onpedensieM no opmyne 133/
08n m, Kese 0.8-12-0,7-5209-0,0033 _10_3

Texi B =T 0,01

MpepnenbHoe CONPOTUBNEHUE CABUTY rPYHTA NO GOKOBON NOBEPXHO-
cTv hyHAAMeHTa onpeaensemM no dopmyne /29/

1
Tenp — E Y3 h tgz(d'sgﬂ(p%) tg S +Ca =

1 2( g50_27° o
=2 18,5-2419 (45°-277/) tg 27°+ 36 =
= 4,3 +36 = 40,3 kH/m’.
NS Xmax = 18 M 16, = 1,16 - 18 = 21 < 1, = 40,3 kH/M’
CrienoBaTtenbHo, ycnoesue, onpeaensemoe opmynon /93/, yoosne-
TBOPSAETCA ANA BCEX (PyHOABMEHTOB, PACNONOXEHHbIX N0 ocH b.
BenuunHy CuUnbi TPEHUA cABUrarlerocs rpyHta no 6okosbiM fo-
BEpXHOCTAM DYHRAGMEHTOB, PacnOSiOXeHHbIX N0 OCU B Ha paccTofKUMN X
OT cepefinHbl OTCeKa 3a0aHnd, onpeaenaem no opmyne /92/

Nei = Tex - Foi = 1,16x - 2 - 3.38 = 7.9x
Ngi = Ngz=79-18 = 142 «HH:
Ngs = Ngg=7,9 - 12 = 95 kH:
Ng3 = Ngs=7,9 - 6 = 47 kH,;
Ngs = 0 .
Moaynb Gokosoit pechopmauuu rpyHTa onpegensem no gopmyne /39/
Es=nmE;=0,75-10-25=18,75MNa .

lpuHuMaem ycnoeHytlo ANMHY 30HLI GOKOBOro OGXaTWUA FPYHTa NO
dopmyne /40/

D, = h, tg(45“ +‘%) =24 tg(45“ +24%) = 3,7 M,

gpegH}om WNPUHY nasyxu mexay PyHAaMeHTOM U CTeHKOW KOTNnoBaHa
=U4 M,

pnBeaenHbin mogyns BokoBoi AedoOpMauMu TpyHTA, YYUTbLIBAL-
W paboty kak rpyHTa 3aceinky, Tak ¥ rpyHTa HEHApPYLIEHHOro Croxe-
HUA, onpepensem no dopmyne /38/

Xx =116 Xx.
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W

E, E 18,75-10
E = ——=—p i =1713 MMa,
Ea+5*-(E5-E:,) 10+§’-7—(18,75-10)

KoadppuumneHT xecTkocTy BOKOBOro CxXarus rpyHra paccuymtbiBaem
no opmyne 137/

E. 17130 3
Ci=—5 = 37 = 4830 kH/Mm>.

HanpsxeHua cxartus Ha OOKOBOW MOBEPXHOCTU (-0 OTAENLHO
CTOALWero (pyHaaMeHTa, pacnonoXeHHOro Nno ocu b Ha paccTosHUU X OT
OCW OTCceKa 3aHua, onpegensem no dopmyne /36/

08n . m C g  08-12-07-4630-0,0033-10°®
g, =" —— = x =, x.
S o 0,02
[lo popmyne /42] onpegensieM 3HavYeHne noHuwxawulero KoagppuumeHTa

o141
24 tgl45°+24%)

3HavyeHue £, = 1,24 > 1, noatomy B pacyeT npuHumaem £ = 1,0,

= 1,24.

[IpepenbHoe HanpsxeHue oxatus Ha BOKOBOM NOBEPXHOCTU OYH-

AameHTa oT DOKOBOro NaccuBHOrO AaBNEHWUR] rPyHTa BbiYUCNSeM no
dopmyne /41/

Oy =& t0,5 h, v tgz(45”+%) +2C tg(45°+%ﬂ =
=10 [0,5 .1,95-2,4 tgz(45°+ 2472) +2-39 tg(45“+ 24%)] N

=176 kH/Mm.
Ons Hanbonblero 3HavyeHna x = 18 M n npoeepsem ycnosue /95/

Gg] 5“: Unp .

NPY Xmex = 18 M 0 =0,5- (18~ 0,5 1,41) = 8,7 < 176 kH/M?.
ycnosue /95/ ynoBNneTBOPAETCA ANA BCEX (PyHOAAMEHTOB, pacnono-
KEHHbIX MO ocu b.

BennynHy cun BokoBOro 4aBneHus rpyHTa Ha noBepxHOCTb pyHAa-
MEHTOB, PACNONOXeHHbIX 0 OCY b Ha pacCToAHUU X OT cepeaunHbl OTCe-
Ka 34aHNA, onpenensem no popmyne /94/

Ng =04 Fy=05x-(1,3-17+20-0,35+2,7-0,35) =
=05x-3,86=19x
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Nop = Ngr =19+ (18-0,5-1,41) = 33 kH;

Nep = Ngs = 1,9+ (12 - 0,5 - 1,41) = 22 kH;
Nys = Ngs = 1.9 (6 - 0,5 1,41) = 10 kH;

PaBHOAEACTBYIOLWYIO yCUnui, OEenCTBYIOUIMX Ha Kaxabih yHAa-
\ieHT, pacnofioXeHHbIA NO OCK b, onpeaensem no popmyne /89/

N, = N; =247 + 142 + 33 = 422 kH;
N, = Ng = 164 + 95 + 22 =284 kH,
N,=Ns=82+47+10 =139 kH;
Nsg=0.

Yeunus B CBA3AX pacnopkax, pacnonoXXeHHbIX Mexay yHAaMeH-
ramu no ocu b, onpegensem no gopmyne /88/

Nio = Nﬁ..'{ = 422 KH;
N2.3 - N5_5 =422 + 281 =703 KH,
Nagy = Nyg =422 + 281 + 139 = 842 kH.

AHaNoru4yHO onpefenseM ycunma B CBA3AX-PACNOPKax, ycTaHaBnu-

BaeMbIX Mexay dyHaameHTamu no ocaMm A, B. PesynbTaTbl pacyeTtos
npuseAexbl B Tabnuuax.

CocTasnsawuue yeunuu, 4encTByto- _
PyHAaAMEHTb! LIUX H3 cbpr,ameHT H PasHogencreyouian
OyHOaMeHTB! Ycunun s d)YHAaMeHTHbI)( C8A3fiX-pacnopkax, kH, B ocsx
B

650 650 042 326
842 842 703 | 422
650 650 542 326
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OnpepensemM BO3MOXHOCTb CHUMXXEHWA YCUNUA B (PYHASAMEHTHbIX
CBA3AX-pacnopkax NP1 NOMOUIN YCTPONCTBA LWBA CKONbXEHUA,

BbInNorHEHKbIE pacyeTbl NMoKa3biBaKT, YTO MAkCUMyM yCcUnuin fen-
CTByeT B CBA3sIX-pacnopkax, yCraHoBneHHbix no ocv b mexay dyHaa-
MeHTamu 3-4 1 4-5 [loaToMy B Bblpaxernuu /96/ npuHumaem N, = Nay4 =
N4-5= 842 kH.

llioB CKOMbXEHUA ycTpanBaeM Ha ypOBHE noAowwBbl hyHAAMEHTOB
W3 AByX CnoOeB nepramuHa ¢ NPoCNoWUKon wunavon cnogel no 6eToHHON
nogrotoeke [LnNs 3TUX ycnoBut KOIPPUUMEHT TPEHUA NO WBY CKOMbXe-
HWA, NpuHuMaemMold No 7abn. 5, f= 0,3. Konuyectso yHaaMeHToB Ha
yyactke ot 0,5L no x pasHo 3, no Tabn. 11 onpeaensem 3HadveHue Ko-

apdpuumenta ycnosuin paborel m,= 0,7. Harpyaka no nogowse gyHaa-
MeHTOB, pacnonoxeHHbix no ocu b N = 1350 kH. Cuny Tpexnnsa no way
CKONBXEHUA onpeaensem no popmyne /99/

NY=mifN=07-03.1350 = 284 kH.

Tak kaK OB CKONbXeHWA ycTpausaeTcs no noaoluse pyHAaMeH-
TOB, TO exoAswue B Qopmyny /987 senuuuHbt

w : W
Nﬁr - Nﬁr' Ng: =N

g’

Coctasnaem Tabnuuy ycunuit, LENCTBYIOWMUX Ha pyHASMEHTbI,
pacnonoxeHHbte No ocu b, NpU YCTPOUCTBE WBA CKOMNLXKEHUR.

3HaveHue ycunun, kH )
OyHaaMEeHTb] PaBHoAenCcTBYOW AR

no ocu b . AW
N y | W ycunuin, N-, kH

17 284 142
S I
4« | o | o

Ycunue, AencTBytoujee B CBA3N-pacnopke B cedeHnn x = 0 npu ycT-
pOACTBE WBA CKOMbXEeHWA, onpeaensemM no gopmyne /97/

N* = 459 + 401 + 341 = 1201 kH.
Onpegensem BbiNnoNHeHWe ycnosua /96/
N, =842 < N" = 1201 kH.

Ycnoeve /96/ He BbINONHAEGTCA , cneaoBaTenbHO, YCTPOACTBO LUBA
CKONbXEHUA HEe YMEHbLWAET 4eUCTBYIOWNX YCUNUN.

i
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Cpa3U-pacnopky YCTpanBaTCA B ypoBHE NOAOWBbLI YHAAMEHTOB

c 3apejeHueM apMaTtypsl B PYHAEMEHTb! KOTOHH.

PacueT cBaHbIX PyHAAMEHTOB KapKacHbLIX 34aHUM

9 32 Hecylas cnocoOHOCTb CBaW NO rPYHTY W NO MaTepuany B Kap-
(aCHbIX 343HUAX paccHUTLIBAsTCA No dopmynam /48, 57, 58/, 8 KoTOpLIX
nonycKkaeTcsa npuHuMaTh 3HaveHue AN = 0.

9.33 [pv ycTpoucTae MeXay OTAenbHO CTOAWUMU CBanHbIMU yH-
namMeHTaMu CBA3EN-PaCNOpPOoK YCUNUA PacTAXeH!s (Cxatusl) B ceYeHUuu
poCTBEPKA, PACMOMNOXEHHOTO Ha PacCTOSHUM X OT CepeauHbl 3AaHus,

onpefenaTca no opmMyne
K
N, =) Q, /100/
i=1

rne Qe — ropu3oHTanbHas onopHas peakuus B ronose /-OW cBau, pac-
NOSIOXKEHHOW Ha pPacCTOAHUM X OT cepeauHbl 3aaHuAa (oTce-
ka), onpegensieTcs no popmyne /61/,
K — KonuyecTBO cBaw, pacnonoXeHHb!X Ha ydacTke ot 0,5L fgo x.

0.34 llenecoobpasHOCTb YCTPOWUCTBA LUBA CKONbXeHUs, obecneyu-
BAKOLEro CHWXEHUe YCUNUA B CBA3AX-pacnopxax Mexay OTAeNbHO
CTOSWWUMIK CBaHbIMU (DyHOAaAMEHTaMu, onpelenseTcs YCNOBUEM

N, >N, [101/
rae N, — Haubonblee ycunue B cpegHeM ceyeHuu CBR3N-pacrnopku,
onpeaensetcsa no opmyne /100/ npu x = O;
N — Havbonbliee ycunue B CpeaHEeM ceyeHun CBR3U-PaACNOPKK,

NPU YTTPOWCTBE LUBA CKONbXEHUR MeXJy PpOCTBEPKamMu ¢
(PyHAaaMeHTamu onpepensietcs no dopmyne /102/ npu x = 0

NY =) N /102/
i=1
Ny = Nig + Ng + N, 103/

M = YACNO OTAENBHO CTORLWMX CBAWHbLIX DYHAAMENTOR Ha y4acT-
ke ot 0,5L fgo x:

1l .
N, —cuna TPEHUA NO WBY CKONbMEHUR [-ro dyHaaMeHTa
N2 =m.fP, /104/

1
My = KOIMPUUKUEHT, YUUTLIBAIOWNIA HEOAHOBPEMEHHOCTL CABWMA
POCTBEPKOB NO tWBY CKONLbXEHWUS, NpUHUMaeTcs no Tabn. 11

—
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B 3aBMCUMOCTU OT Yucna PyHAaMeHToB Ha yyacTke ot 0,5L
A0 X |

f  — KO3(OPULIMEHT TPEHMA NO LWBY CKONbXEHUA, NPUHKUMaeTCsa No
Tabn. 5;

F — BepTukanbHas Harpyska Ha pocTeepk /-ro pyHgamMeHTa;

s 1 N, —TO Xe, 4TO B (popmyne /98/

[1pn yCTpPOUCTBE LWBA CKONbXEHUA yCunua B NoOOM cedyeHun Cces3n-
Pacrnopku, pacnonoXeHHOM Ha PaccTosiHuKM X OT cepefuHbl 3f4aHus
(oTceka), onpefensatTca no gopmyne /102/.

B 3TOM cnyvae onopHas peakuuna (nonepeudHan cuna) Qr n naru-
Darowun momeHT M B cBae OT ropn3oHTanbHOro CABMXKEHU 3EMHON No-
BEPXHOCTW, BbI3BAHHOro NoagpaboTkon onpeaenatoTcs no popmynam

Q, = N;UT'-; /105/
f
Q.
M = 1106/
i Q‘l 1

B q®opmynax /105/ n 106/
1 —4UCNO CBaWl B PoCTBEPKe Nog PyHAaMEHTHLIM DalMakoM;
M n Q; - obo3HaueHus Te xe, UTo B hopmyne [70/.



91
-, —

[IpunoxexHue 1

Onpeaenenue KoadduuneHTa penakcauuu
kacaTenbHbIX HanNnpsAXeHWUU B rpyHTe

1. Ona onpeAeneHun KOSQJCDMLLMHEHTB penakcauuy KacaTenbHbIX
HanpsKeHUA NPUMEHAETCH  CABMIoBOW npubop BCB-25 KOHCTpyKUUA
«FVOpONPOEKT, B KOTOPOM YCTaHOBKOWU BKNaAbIlLeN Mexay NOABMKHON
HKHE U HEMOABKHON BEPXHEN KapeTKamy CO3[aeTes 30Ha cBoboOAHO-
ro CKalLuvBaHuA oOpasya rpyHTa Bbicotoi 50 mm. Kpome 3TOro, cucrema
nepeaauu cuMalowen Harpysku Ha obpasey rpyHta B npubope nepe-
c60pYAYyETCA Ha PbIHEXKHYIO C COOIHOLIJEHMEM nned 1:10. PeaykTop npu-
Gopa npy NpoOBEeAEHUA UCNbITaHUW paboTaeT B peXxuMe MUHUMAINbHOIo
nepemMeleHns NMMHONN (uToka) 3a 1 0DOPOT pyKOATKMN.

2. MpoBobpartenemM K3 MoHONUTa rpyHTa Bbipesaetca obpasey
rpyHTa BbICOTOW 90 MM, AnameTpoM 71 MM, KOTOPbIA AN npefoxpaHe-
s OT BbiBeTpmBaHus obBopauvBaeTca ABYMA CNOAMU pe3nHOBOY
nneHku. C uenblo coxpaHenus popMmbl U NoABMKHOCTK oDpasya npw
cKalMBaHUW Ha PacCTOfHUM O MM Opyr OT Apyra Ha Hero o4esalTcs
xonbua TonwuHou 1,5 Mm.

3. YCTaHOBOYHbLIM BMHTOM Npubopa CoBMeLlaeTcs HUXHee Konbuo

NOABWMXHOW KapeTku C BEPXHUM KONbLOM HENOABUXHON KapeTKu.

4. B coBMelyeHHbie Konbla npubopa ycTtaHasnueaetcs obpasely
rpyHTa, YCcTaHoBka 00pa3ya rpyHta npou3BoguTCA BHA4Yane B HWXHee
KONbLUO Npu CHATOW BepxHeWn KapeTke. ObOpa3oBaHue 3a3opa Mexay
PYHTOM U paboyvynM KONbLOM He ponyckaetcs. Topubl obpa3sya nokpbl-
BaKOTCA DUNbTPOM.

5. Ha obpa3sel rpyHTa yctaHaBsnuBaeTca Wramn, Ha KOTOpbIA Yepea
WapuK nocpencrsOM pbiMaXHOW CUCTEMbLI NepefaeTca HopManbHoe
CKuMallee HanpsxeHue o, paBHOe AaBneHur noa noaowsou yHAaa-

MEHTa npoekTupyeMoro sgaHus. [lonyckaercs npudMmate o = R, rge R —
PacYeTHoe conpoTueneHue rpyHTa OCHOBAHUS.

lNpunoxenue cxumalowweit Harpysku Ha obpasey NpoU3BOAUTCA NO
METOAuKe Nn. 5.1.4.11n 5.1.4.2 TOCT 12248-96.

6. MNocne pocTuxeHus ofpas3lLoM rpyHTa YCnoBHOW ctabunuaayuu
SCPTUKanbHLIX fedopmauunii ynopHbIM BUHTOM CHUMaeTCa vKcaums
&%ﬁ:ﬁmn meﬁeﬁ KapeTku. 3aTeM HUWxHeMy Topuy obpa3uya npu no-
3.0 peoﬂammHDM HWXHeN kapeTkn npnbopa vepes anHamomeTtp [JOCM-

AYKTOPOM 3apaeTcsn ropvsoHTanbHoe nepeMelierne A = 1 MM,
’;:gzzengge%meuuem casuraouien Harpyaku Ha obpasel noaaepKu-

; ORHHbIM B TEYEHNU BCEro BPEMEHN UCNbITAHUA rPyHTA.

HUR &':_K?ngonb 33 NOCTORHCTBOM BO BPeMEeHW 3a4aHHOro nepemetLe-
M NpoussoauTCA MHAWKATOPOM 4acoBOrO TUNAa C UeHoh ge-

NeHus ; y
0,01 mm, yCTaHaBnneaeMoro Ha HuXHew NOABWXHOW KapeTke.

—_ MM YCTaHaBnuBaeMoro Ha Hwkwel MOABIKHOR KapeTke.



92

YMEHbLUEHWE caBUraloulen Harpyska, gencreytowjen Ha obpasely rpyHTa,
NPOU3BOAUTCA PefyKTOPOM.

8. [0 nokasannaM AuHaMomeTpa onpenenaltTcR 3HaYeHus Kaca-
TENbHbIX HanpsXxeHwh casura t 3a spema £ 0,5, 10,15, 30 cexyHa; 1, 5,
10, 20, 30 muHyT; 1, 2, 3, 4, 5, 6, 7, 8 yacos u sflanee yepes cyTku. Co-
cTaBnsercs tabnuya 3HaveHun ¢, t, In .

9. UcnbiTaHnA rpyHTa NPOACMKaTCA A0 NONYYEHUs HE MEHee NA-
TW TOYEK, Ha4YUHaA C NePBbIX CYTOK, KOTOpble B KoopAuHaTtax In t — ¢ pac-

nonarakTca No NPAMOU NUHUM.

10. KoadpdpuumeHT penaxkcalun KacaTtenbHbIX HanpsaXXeHun B rpyH-
T€ ONPEefeNnseTCA, KaK TaHreHC yrna HaknoHa nNpAMOW, NOCTPOEHHOWN B
koopanHaTtax in 1 — ¢

AlnTt 1 11/
At CYTKW

B =

rae Aln 1 — pa3HoCTb 3HAYEeHWW HaTypanbHbIX NOrapuMoB kacaTenbHblX

HanpsiXeHuwin 3a nepvop C NepBbiXx A0 NOCNEeAHUX CYTOK WC-
NbiTAHWA FPYHTA;

Al — OTpe30K BpeMeHU 3a nepuos ¢ NepablX 40 NOCNEeAHUX CYTOK

NCNbITAaHUA, CYTKMW.
3HaveHne B MOXHO onpefenATsb Takke No crnocody HawMeHbLUUX

KBaApaTOB.
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pPUNOXeHue 2

Onpeaenerue Ko3ddduuueHTa penakcauuu
HanpAXeHUNn CXaTus B TPYHTe

{  KoahpvuMeHT penakcauuu rmpu cxkaTun rpyHTa onpeaensercs
necCHOHHOM npnbope KIMP-1P3, nepeobopyaosanHom Ans ne-
peaauy oKUMaIOLWMX HanpsXkeHWn Ha obpasel rpyHTa npu nomouyun pe-
nykropa o7 npubopa BCB-25 # AvHaMoMeTpa AOCM-3-02. PegykTop
npubopa NPV npoBeAeHUn UCNbITAHUA paboTaeT B pexumMe MUHUMAanb-
Lor0 nepeMeLLeHua NUHOMK (LuTOKAa) 3a :l 0DOPOT PYKOATKM.

7 (O6pasey rpyHTa ansa ucnbiTaHun Bbipe3aetcs paboynm Konbyom
o cootseTcTBum € Tpebosannem [OCT 5180-84. Pasmep obpasua: ava-
meTp 87, BbICOTa 25 mMm. OBpasoBaHue 3a30p0oB MexXxAay rpyHToM u pabo-
GUM KONbLIOM He A0NyCKaeTcs.

3. O6pasel rpyHta B paboyem Kofble NoKpbiBAaeTCA NO TOpLam
gNaXHLIM OUABTPOM WU NOMeLaeTcs B OA0OMETP KOMMPEeCCUOHHOIo Npu-
6opa.

4. Ha obpa3sel rpyHTa ycTaHasnMBaeTCA WTaMn, Ha KOTOPbIK Yepes
LiapyK 1 AMHEMOMETP NMPU NOMOLLM peflyKTopa nNepeaaeTcs CxuMaloulee
Hanps)XeHne, COOTBETCTBYOUMe npeasaputTenbHoMy obxaTuio rpyHTta
6okoBbIM fjasneHnemM

Ha KOMI

GO=O;5E_,"Y'h1 [1/

rne & — xoadhdouuneHT OOKOBOrO AaBNeHUs IPYHTa, NPUHUMAEMbINA
ans necka -~ 0,40, cynecu ~- 0,45, cyrnnuka ~ 0,60, rnuHbl ~
0,80;
Yy —YyAenbHbIX BEC rpyHTA;
h —rnybuHa 3anoxenus dyHagaMmeHTa,
5. lpenBaputenbHoe obxartue rpyHTa B COOTBETCTBUNA € N1.N.5.4.4.5
W 5446 TOCT 12248-96 npoussoauTcs A0 pocTwkeHnns obpasuom
'PYHTA ycnoBHOW ctabwunusauyuu, 3a KOTopyw NpuHUMaeTca gegopma-
Ua He Bonee 0,01 MM:
ANA MUHUCTLIX rPyHTOB 33 16 Y.;
ANA NbinesaTbIX YU MEJTKMX NecKoB 3a 4 Y.
6. lNocne npensapurenbHoro obxaruna obpa3sua rpyHTa Ha Hero ne-
PEAAETCA CcxxuMaroLiee HanpsHKeHne

c=005ag,, 12/
‘A8 ©, — NaccuBHOE AaBnenue rpyHTa Ha BOKoBYIO NOBEPXHOCTL OyH-
AaMeHTa
6,=05yhD*+2CD; 13/

D'-:tg 455+(p2 ' 14/
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¢ ¥ C — Yyron BHyTPEHHEro TpeHUs U yaenobHoe cuenneHne rpyHTa.
OcTanbHble 0603HavYeHusa Te xe, 4To U B dopmyne 1.
7. dukcupyerca aegopmauua obpasya rpysta A, COOTBETCTBYIO-
Ljaa HanpaXXeHU0 o, KOTOpana COXpaHAETCA NOCTORHHOW B TEHYEHUE BCe-
O BPEMEHU UCNbITaHWUA.

[ledopmauna obpasua rpyHta uamepseTcs npyu NOMOWmMN UHANKATO-
pa Yacosoro Tuna ¢ yeHon genexHuna 0,001 mMm. MNocToaHcTBO AedopMas-
U1K obpa3aya rpyHta A AOCTUraeTCA yMeHblleHUneM ¢ TeYeHUEM BPEMEHM

Npyv NOMOLWK peayKTopa HanpaxXeHun cxatua obpasua.
8 Tl1o nokaszaHusaM AnHamoMeTpa onpenenarTca 3Ha4YeHna Hanps-
eHun cxatus o 3a BpeMa £ 0, 5, 10, 15, 30 cekyHa; 1, 5, 10, 30 MUHYT;

1,2,3,4,5 6,7, 8 yacos U fanee yepes cytki. Havano otcyetra t= 0

COOTBETCTBYET MOMEHTY AOCTWXeHWa aedopmauyuein obpasua rpyHra
3HaveHuna A. Coctasnaetca Tabnuua 3HadeHun t, o, In o.

9 WcnbitaHuA rpyHTa npoaomkalTea A0 nonyvYeHua He MeHee nsA-
TV TOMEK, HauuMHaa C NepBbiX CYTOK, KOTOopble B KoopAauHaTax in o — { pac-
nonararvTca NO NPAMOU NUHWUAA.

10. KoadbpuuueHT penakcaumu HanpsXxeHUn cxxaTtua rpyHTa a on-

pPeNEeNAETCA KaKk TaHreHe yrna HaknoHa NnpaMmon, nocTpoOeHHOW B KOOpAW-
HaTtax ino -t

o Alno 1 15/
At CyTKw

rae Aln o — pasHoOCTb 3Ha4YeHUW HaTypanbHbiX NorapuPMoB HanpsXXeHui

CXaTWA 3a Nepunoq ¢ NepebiX 40 NOCNEeAHUX CYyTOK UCNbITaHUA
rPYHTa,

Al — OTPE30K BpEMEHU 3a Nepuoa C nepsbixX 40 NocnegHux CyTok
UCNbITAHWUA, CYTKWU.

3HaueHne o — MOXHO OnpeaensTb Takke no cnocoby HanmeHbLUNX
KBaApaToB.
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yaK 08:622.362:2 (083.75)

KmOLJEBbIE CNOBA: nonpa§aTblsaeMble TEPPUTOPUKA, Mynbaa CABU-
wenna, Aedopmaumi 3EMHOW NOBEPXHOCTH, CKOPOCTL Aedopmaunu
3eMHOV NoBEPXHOCTH, NNAHUPOBKA W 3acTpovka Tepputopui, Beckap-
KacHble ¥ kapkacHblé 3AaHWA, OTCEK 3AaHUA, AePOPMaUMOHHbIA WOB,
hyHAAMEHTS NEeHTOuYHbIE U CBaWHEIe, AONONHUTENbHbIE YCUNWUA OT Noa-

paBoTku, penakcaling Hanps)XeHUW Ha KOHTaKTe (PyHRaMEHTOB C Noapa-
6aTbiBaeMblM OCHOBAHUEM.



