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NPEIUCJIOBHUE
B yye6HOM nocobun npuBoguTCca NOCNeA0BaTENbHOCTb BbINOMHEHUS paboThl Haa KypCOBbIM NPOEKTOM.

[Mpwn BbINONMHEHMM KYPCOBOro NPOEKTa No OCHOBaHWAM U yHOAMEHTaM CTyOeHT AOMKeH NpoaHanuanpoBaTh NHXe-
HEpHO — reonornyeckne yCrioBUA CTPOUTENBHOW NMOLLAAKW, KMMMaTU4eckne yCrnoBusi paoHa, 0COOEHHOCTN KOHCTPYKUMK
BO3BOAUMOrO COOPYXXEHUS, U, NpoBeas HeoOXoAMMbIe pacyeThbl, BbIOpaTb Ha OCHOBE TEXHUKO-3KOHOMUYECKOrO CpaBHEHMWS
OonTMManbHbIN BapuaHT OCHOBaHUsS 1 pyHaamMeHToB. [leTanbHbi pacyeT u NpoekTnpoBaHve dyHaameHTa (He MeHee YeM
B Tpex ceyeHusax) npoBogutca no ykasaHuam CIM 22.13330.2011 «OcHoBaHus 3gaHui 1 coopyxeHun» un Crl
24.13330.2011 «CsaWiHble hbyHOAMEHTbI».

OueHka 3a KypCOBOM NPOEKT BbICTABMAETCA NO pedynbTatam 3awuTbl NpoekTa. 3awuta npoekTa npegycmarpusaet
yMeHue CTyaeHTa normyeckn o60CHOBLIBATL W AoKa3aTernbHO n3naratb NPaBUIIbHOCTb NMPUHATOMO UM UHXEHEPHOrO peLle-
HUS, 3HaHWe CoAepXaHnsa Kypca, AeMOHCTPUPOBaTb YMEHNE CaMOCTOATENbHO paboTaTb C MHCTPYKTUBHOW U HOPMAaTUBHOW
nuTepaTypon.

BBEJEHHUE

CTpemnTenbHbIN POCT HaceneHns Halen nnaHeTbl onpeaenseT Heo6XoAMMOCTb NOCTOSHHO NepecmaTpuBaTth Tpe-
6oBaHus, NpeabsABNsSeMble K coumanbHO 3Ha4YMMbIM oObekTam. Yale Bcero aTo KacaeTcsd HeobxoAVMOCTM COBMELLEHUS
BHYTPW OOHOM0 CTPOEHMS BOMbLIOrO KONMYyecTBa MpPOLIeCCOB, YTO, KOHEYHO, BEAEeT K YBENNYEHNI0 TpebyeMbIX MPOeKTHbIX
nnowagen. Bengy HexsaTkn TeppuTOPUI B KPYMHbIX rOpPoAax yBenMunmBaeTCcs BbICOTHOCTb 3AaaHui. MepegaBaemble umu
Harpysku Ha rpyHTbl cerogHsi TpebytoT HOBbIX NOAX0A0B B (DYHAAMEHTOCTPOEHNM.

dopmarnbHO, KpUTepun 30aHU U COOPYXEHWUNA, OTHOCUMBIX K YHUKamnbHbIM, U3N0XeHbl B cTaTtbe 48.1. n.2. [pago-
cTpouTenbHoro kogekca Poccuiickon ®egepaumm. Mo coctosiHuio Ha 01.01.2017 k yHMKaNbHbIM OTHOCATCA 06BbEKThI Kanu-
TanbHOro CTPOUTENbLCTBA, B NPOEKTHOM OOKYMEHTauun KOTOpbIX NpeaycMoTpeHa XoTa Obl 04Ha M3 Creaylolmx xapakTe-
pUCTUK:

1) BbicoTa 6onee yem 100 wm;
2) nponetbl bonee 4yem 100 wm;
3) Hanuuue koHconu 6onee yem 20 Mm;

4) 3arny6neHve NoA3eMHOW YacTu (MOSIHOCTbIO UMM YaCTUYHO) HUXKE MIaHMPOBOYHON OTMETKM 3eMnun Goree Yem Ha
15 m.

OpHako, B 6onee LWMPOKOM CMbICIIE, KYHWUKANbHbIN» 3HAYMT HEMOBTOPUMBIN, T.€. OOBEKT, KOTOPLIV HUKOrAa paHee
He cTpouncs. YHuKanbHbIMM MOryT BbITb U coBceM HebonbLuMe No pa3mepy 34aHus, a Takke bonbluenponeTHole n obue-
CTBEHHO 3HAYMMblE€ COOPYXXEHUWS, TakMe Kak MOCTbl, pe3epByapbl, MHOrOypOBHEBbIE MapKOBKW, CTaAUOHbI, TenebawHn n
T.4. OpyrvMmn cnoBamu, K YHMKanbHbIM OTHOCATCA 06beKTbI, AN NPOEKTUPOBaHUS U BO3BEAEHWS KOTOPbIX eLle He pa3pa-
60TaHbl TEXHNYeCKMe N HOpMaTUBHblE TpeboBaHuS.

Ha cerogHsiwuHui gexb CI 21-01-97* «[MNoxapHasa 6e3onacHocTb 34aHui u coopyxenuin» n MFCH-4.19-05 «MHo-
rodyHKUMOHarbHbIE BbICOTHbIE 34aHUSI U KOMMMEKChI» SABMSAOTCA OCHOBHBIMU TEXHUYECKUMWN JOKYMEHTaMu, pernameHTu-
pyOLLUMN pa3BUTME BbICOTHOMO M YHUKANbHOIO CTPOUTENbLCTBA B Poccun,. DT OKYMEHTbI PErynvMpyloT NpUHUMNnansHble
peLUeHNst OTAENbHO CTOSALLMX M HAaXOAALWMXCS B COCTaBEe MHOTO(YHKLMOHANbHbLIX KOMIMMEKCOB 34aHUI C BbICOTON OT 75 oo
400 m no CIN 21-01-97*.

B BbICOTHOM 1 YHUKalNbHOM CTPOUTENbCTBE NHXEHEPbl N apXUTEKTOPLI, KaK NpaBusiio, NpUMEeHA0T, aaanTUupyrT nnun
co3aakT AnAa peweHna cBonx 3agad pa3H006p83Hble nporpeccuBHbIe TEXHONOTNN.

B Poccun CyLeCTBYIOT YHUKAlbHbI€ 30aHNA U COOPYXKEHUA, KOTOPbl€ BbIBOOAT CTPOUTENBCTBO Ha HOBbIA TEXHOSO-
rmyeckmnm YPOBEHb. MopobHble NPOEKTbl CTUMYIUPYIOT pa3BuUTne CTpouUTENbHON MHOYCTpUK, 3agaroT €l HoBbIN YPOBEHb.

HacTosilee nocobue ctaBuT CBOEN Lienbi 03HAKOMUTb CTyAeHTOB C OCHOBaMu NpOeKTUpoBaHUA (byH,EI,aMeHTOB
BbICOTHbIX N YHUKaIbHbIX 34aHWA, CUCTEMATUYHO U3NOXMB KaK COBPEMEHHbIV OMbIT CTPOUTENLCTBA, Tak U 6a3oBble NOAX0-
Obl K MPOEKTUPOBAHUIO.

OcHoBBbI pacyeTa 1 KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX U YHUKAIbHbIX 30aHUN
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1  CBOP HAT'PY3OK, JEHCTBYIOIINX
HA OCHOBAHUE B PACYETHBIX
CEYEHMSIX

1.1 O6wue nosioxeHus

OcCHOBHblE MOMOXEHUsT U MpasBuna no onpegene-
HUIO U y4eTy BCEX BWAOB Harpys3ok W BO3AEeNCTBUWA, a
Takxe nx coyeTaHum onpepenstoTcs no
CI 20.13330.2011 «Harpy3ku 1 BO3oencTBusi».

[pumeyaHue: B Hacmosiwem [Mocobuu cbop Haspys3oK,
Oelicmeyrowux Ha 30aHue unu coopyXeHue, OaH 8 Co-
KpawieHHoM eude u nuwb 8 mol Yacmu, Kakasi Heobxo-
Ouma 01151 8bIMNOTHEHUST KYpCOBO20 NPoeKma.

[Mpn npoekTMpoBaHMM OCHOBaHWN 3[4aHWA U CO-
OpPYXeHU HeobxoOAMMO YYWUTbIBaTb Harpysku, KoTopble
BO3HMKAOT MpM WX CTPOUTENbCTBE M 3JKCNnyatauuu, a
TaKkKe Npu U3roTOBMEHUN, XPaHEHUN 1N NepeBO3Ke CTPOU-
TernbHbIX KOHCTPYKLWIA.

OCHOBHbIMU XapaKkTepncTUKaMn Harpy3oK SiBMAsoT-
CA WX HOpMaTWUBHble 3HayeHusi, yctaHasnuBaemble CI1
20.13330.2011 «Harpysku n BosgencTBus». PacyeTHble
BENMMYMHbI OEWCTBYIOLMX Harpy3oK OMNpeaensloTcs Kak
npoussBeaeHne HOPMaTUBHbBIX 3HAYEHUN Ha KoddULMEH-
Tbl HAAEXHOCTN MO Harpyske ¥, KOTopble AOIMKHbI COOT-
BETCTBOBaTb paccmatpvBaeMoMy NpefenbHOMYy COCTOS-
HUWIO M y4nTbiBaTb BO3MOXHble OTKIIOHEHWS Harpysok B
HebNaronpuATHY0 CTOPOHY OT HOPMATUBHbIX 3HAYEHWUN.

[Mpu pacyeTe ocHOBaHW 34aHUIN N COOPYXEHUI MO
nepeBon rpynne npeaenbHblX COCTOAHUNA KO3 MPULMEHT
HagexHocTn npuHumaetcs (Tabnuua 1.1):

Tabnumua 1.1 3HayeHnss ko3 DULMEHTOB HAAEKHOCTM A OC-
HOBHbIX BUZOB Harpy3ok

KoacbdpuumeHt

Buabl Harpysok
Py HadexXHOCTU %

MeTannokoHCTpyKLuum 1,05

BeToHHble (0 > 1600kr/M°), ene306eToHHble,
KaMeHHble, apMOKaMEHHbIE 1 iepeBsAHHbIE
KOHCTPYKLMKN 1,1

BeToHHble (o > 1600kr/M° U MeHee), N3onaLm-
OHHble, BbIpaBHUBAOLLME U OTAENOYHbIE CIION
(MnTBI, MaTepuransl B pynoHax, 3achInku,
CTSKKM U T. .), BbINOMHAIEMbIE:

B 3aBOJCKUX YCIOBUAX 1,2
Ha CTpouTenbHOW nnowaake 1,3
['pPyHTbI NpupoaHbIe 1,1
[PYHTbI HacbINHbIE 1,15
CraumoHapHoe obopyaoBaHue 1,05
M3onaumsa ctaymoHapHoro obopyfoBaHus 1.2
3anonHuTenv o60pyaoBaHVs U pe3epByapoB:

KUOKOCTN 1.0
CYCMNeH3uu, Lnambl, Cbinyyne Tena 1.1
Morpy3unku 1 anekTpokapsbl (C rpy3om) 1.2
CknagupyemMble MaTepuanbl 1 u3genus 1.2

[Ina paBHOMeEpPHO pacnpeneneHHbIX Harpy3ok
BENnMYMHa NpUHMMaeTCs:
npv NOTHOM HOPMAaTUBHOM 3HaYeHUK [0

2,0 kTa (200 krc/m?) 1.3
npu NOfTHOM HOPMAaTUBHOM 3HaveHun 2,0

kMa (200 krc/m?)  Gonee 1.2

B cnyyae nepegayn KpaHOBbIX HArpy3oK 1.2

[ns cHeroBow Harpy3ku 1 BETPOBOW Harpy3ku 1.4

[ns TemnepaTypHbIX KNMMMAaTUYECKUX BO3AEN-

CTBUW 1.1

MpumeyaHus:

1. [lpw pacyeTe Ha ONPOKMAbLIBaHWE, a TaKkKe ecnv yMeHblue-
HVe BECA MOXET yXyALIWUTb YCroBUS paboTbl KOHCTPYKLUIA, KO-
3hhMUMEHT HaZEXHOCTM MO Harpyske crnegyeT NpMHUMaThb
paBHbIM 0,9.

2. Tpw onpegeneHnn Harpy3oK OT rpyHTa YYUTbLIBAOT Harpy3ku
OT CKnagupyemblx MaTepuarnos, 060pyaoBaHUst U TPAHCMOPTHBLIX
CpeacTB, NepefaBaeMble Ha rPyHT.

Bce Harpysku B 3aBUCMMOCTM OT NPOAOIKATEMb-
HOCTW UX AeViCTBMS NMOAPa3AensoTca Ha HOCHOAHHbIE N
6peMeHHble.

K MOCTOSIHHbIM OTHOCATCS Harpysku, KoTopble npu
CTPOUTENbCTBE W 3KCMyaTaumn COOPYXEHUs AeNCTBYIOT
NOCTOSAAHHO: BEC YacTen 34aHUIN N COOPYXXEHUN 1 faBsre-
HWEe rPYHTOB U T. M.

K BpeMeHHbIM OTHOCAT Harpysku, KOTopble B OT-
AenbHble nepnoabl CTPOUTENBLCTBA M dKChnyaTauum MoryT
OTCYTCTBOBaTb.

BpemeHHble Harpy3ku nogpasgensoTes Ha:

OnumenvHble — BEC BPEMEHHbIX MNEPEropoaok,
cTaumoHapHoro obopygoBaHusa (CTaHKOB, annapaTos,
MOTOpOB, eMKOCTeW, TPybonpoBoAoB C apmaTypon, onop-
HbIMW YacTaMu W Ap.), AaBMeHWe rasoB, XWUAKOCTEN u
CbIMy4nx TeN B €MKOCTSAX M TpybonpoBodax, Harpy3ku Ha
nepekpbITUS OT CKNagnpyemblX Matepuanos, Harpysku ot
NoAen, >KUBOTHbIX Ha MNEepeKpbiTUs, BepTUKanbHble
Harpysku OT MOCTOBbIX 1 NOABECHbIX KPAHOB U Ap.;

KpamkospemeHHble — Harpyskn ot obopyaosaHus
B MyCKOYCTaHOBOYHOM, NEPEXOAHOM W WCNblTaTenbHOM
pexumax, Beca Nofgen N PeMOHTHbIX MaTtepuarnos B 30-
Hax o6cnyxmBaHusa 1 pemoHTa obopyaoBaHWs, Harpysku
OT MOABWXHOIO NOABEMHO — TpaHCMOPTHOro obopynosa-
HWS, CHEroBble Harpy3ku C NMomnHbLIM HOPMaTUBHBIM 3Have-
HMeM, BEeTpOBble, rofnionegHble Harpy3kn v ap.;

0coodbie — ceficMnyeckne, B3pbiBHbIe BO3AEVCTBMS,
Harpysku, Bbl3BaHHblE PE3KMMW HapyLUEHUSMWU TEXHOMNO-
rMYeckoro npouecca, BPEMEHHOW HEeWCNPaBHOCTBIO WK
Nnoromkon obopyaoBaHusi, BO3AEWCTBUS  Bbi3BaHHbIE
AedopmMaumsaMm OCHOBAHUSI C KOPEHHbIM W3MEHeHWeM
CTPYKTYpbl FpyHTa (NpY 3amauvBaHUM NeccoBbIX Mpoca-
AOYHbIX FPYHTOB) UMM OCeAaHWn ero B KapCTOBbIX pano-
Hax Unn panoHax ropHbIX BbIPabOTOK.

PacyeTt ocHOBaHWIN 30aHWI U COOPYXEHU MO npe-
AenbHbIM COCTOSIHMAM MEPBON U BTOPOW TPynn OOIMKEH
BbIMOMHATLCA C Yy4YeToM Havbonee HebnaronpuATHbIX
COYEeTaHUN Harpysok.

B 3aBMCUMOCTU OT y4MTbLIBAEMOIO COCTaBa Harpy-
30K pas3nuuatoT criegyoLue coveTaHus:

OCHOGHble COYMETaHWsA Harpysok, COCTosilue U3
MOCTOSIHHBIX, ANIMTESbHbIX U KPaTKOBPEMEHHbIX;

0codble COYEeTaHUsi Harpysok, coctosme w3 no-
CTOSIHHbIX, OJIMTErbHbIX, KPAaTKOBPEMEHHBIX U OAHOW K3
0COBbIX Harpysok.

[Mpn yyeTe OCHOBHLIX COYETaHWW, BKIOYAKOLWNX
NOCTOSHHbIE W OOHY BPEMEHHYH Harpysky (ONUTENbHYH
UNN KPaTKOBPEMEHHYI0), KO3(PULMEHTHI Y1 U Y, BBO-
ONTb He cneayer.

Ecnn YYUTBIBAKTCA COYEeTaHUA, BKIo4vawwne no-
CTOAHHbIE U HE MEeHee OBYX KPpaTKOBPEMEHHbIX Harpysok,
pacyeTHble 3Ha4YeHUA BPEeMeEHHbIX Harpy3ok HeobOxoaMmo

YMHOXaTb Ha KO3(PMULMEHTbI COMEeTaHUN .
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a) 6 OCHOBHbBIX COUemMAaHusax.:

AN ANUTEnNbHbIX HAarpy3ok v = 0,95;
A58 KpaTKOBPEMEHHbIX v, =0,9;
0) 6 0cobbIX couemanunax:

ANSA ANUTEnNbHbIX HAarpy3ok v = 0,95;
A58 KpaTKOBPEMEHHbIX w,=0,8.

B OCHOBHbIX co4eTaHusAX Npu yyeTe Tpex u bonee
KpaTKOBPEMEHHBIX Harpy3ok WX pacyeTHble 3HavYeHus
AonyckaeTcs YMHOXaTb Ha KO3 MUUNEHT codeTaHnsa ys,
NpUHYMaembln 4ns nepeon (MO CTeneHn BRMSAHWS) KpaT-
KOBpeMeHHoW Harpysku — 1, ans stoponm — 0,8, ans
ocTtanbHbix — 0,7.

Mpwv yyeTe coyeTaHWi Harpy3ok 3a OofHY BpeMeH-
HYH Harpysky NpUHUMaloT:

. Harpysky OT OfHOr0 UCTOYHWKA (CHEroBylO, BET-
poBylo...);
. Harpysky OT HECKOSIbKMX WMCTOYHUKOB, €Crn WX

COBMECTHOE [elCTBME YYTEHO B HOPMAaTMBHOM U pacyeT-
HOM 3Ha4yeHMsAX Harpysku (Harpy3ky oT obopyaoBaHwus,
nogen n cknagupyembliX MaTepuanoB Ha OLHO WU He-
CKOJbKO MEPEKPbITUIA C YH4ETOM KOIPPULMEHTOB Wy N Yy,
npuHMMaemsbix no cdopmynam (2.1) — (2.4)).

OcHOBaHWSA 30aHMIN 1 COOPYXEHUI PacCUYnThLIBaKOT
no gedopmauusim Ha OCHOBHOE COYeTaHWe Harpysok, no
HecyLlen CnocoBHOCTM — Ha OCHOBHOE coyeTaHue, a npu
Hanuunm ocobblx Harpy3ok — Ha OCHOBHOE U 0coboe Cco-
YyeTaHve.

Harpy3kn Ha nepekpbiTUS WM CHeroBble Harpysku
MOryT OTHOCWUTCHA KaK K AfnuTenbHbIM (Mpu pacyeTte no
AedopmMaumsam), Tak U K KpaTKOBpeMeHHbIM (Mpy pacyeTe
OCHOBaHMI Mo HecyLlen cnocobHocTy).

CTteneHb OTBETCTBEHHOCTU 34aHUA U COOPYXEHWUIN
yunTbiBaeTcs KOIMPULUNEHTOM HaAEXKHOCTU MO Ha3Haye-
HUIO %, (Tabnuua 1.2), Ha KOTOPbIA YMHOXaeTcs pacyeT-
HOoe 3HayeHWe Harpy3ok nocrie onpeaeneHust Havbonee
HEeBbIFOAHOr0 CoYeTaHus:

Tabnuua 1.2 KoacpdpumumeHT HagexHocTu i

KoadpdpuumeHT
HaAeXHOCTH No
Ha3Ha4YeHWIo 7

Knacc oTBETCTBEHHOCTU 34aHUIA K
COOpYXeHuw

Knacc la

YHVKanbHble 30aHNs U COOPYXEHUsSI UMetoLLme
0co60 BakHOe HapOOHOXO3SUCTBEHHOE 1
(vnn) coumanbHoe 3HayYeHne: 0O LEKTbI XU3HE-
obecneyeHns ropooB U HaceneHHbIX MyHKTOB,
06bEKTI TMAPO- U TENNO3IHEPTETUKM MOLLHO-
cTbto 6onee 1000 MBT, coopy»eHusi ¢ npore-
Tamu 6onee 100 MU T. AO.

1,2

Knacc 16

OcCHOBHblE  3[aHUS N COOPYXXEHUsI
06LeKTOB, MMetoLLMX 0c000 BaXKHOe HapoaHO-
XO35IMCTBEHHOE W (MnK) counanbHoe 3Haue-
HWE: KpbITble CMOPTMBHbIE COOPYXXEHUSI C Tpu-
H6yHamu, 3aaHMA TeaTpoB, KMHOTEaTpOB, LMp-
KOB, KPbITbIX PbIHKOB, Y4YeOHbIX 3aBefeHun,
OETCKMX [OLIKOSbHBIX YYpexaeHun, 6onbHuu,
POAUIbHBLIX JOMOB, My3€€eB, roCyAapCTBEHHbIX
apXvMBOB U T. 4. 1,1

KoadhdpuumeHT
HaeXHOCTU Mo
Ha3HaYeHWIo 7,

Knacc oTBETCTBEHHOCTU 34aHUIN U
COOpYXeHU

Knacc Il

3paHunsl U COOpYXKEHUSI OOBEKTOB, MMEHLLNX
Ba)XHOE HAapPOAHOXO3AWCTBEHHOE 1 (MNn) coum-
anbHOE 3Ha4YeHMWE: XUnble 30aHUsi BbICOTON
MeHee 75 M 1 ap. 06bEKTbI MAcCOBOrO CTPOU-
TenbCTBa, He Bolwlealme B knacchl la, 16 v il 1,0

Knacc |11

34aHusa 1 coopyKeHUs 06EKTOB, UMEHOLLMX
orpaHMYyeHHoe HapOAHOX03SINCTBEHHOE U
(M) coumanbHoe 3HaveHue: Tennuubl, nap-
HVKW, CKragbl BPEMEHHOTO COAepXXaHusi, orpa-
[bl, BPEMEHHbIE 3[aHUA Y COOPYXEHWUA U T. [. 0,8

1.1.1 [locmosiHHasi Ha2py3Ka

Mpy noacyeTe Beca KOHCTPYKUMI, MNepefaroLimx
Harpysky Ha pyHaameHTbl, Heo6X0aAMMO 3HaTb COOCTBEH-
HbI BEC X COCTaBHbIX 31IEMEHTOB.

HopmaTtmBHas nnoTHOCTbL Haubonee ynoTpebrmMbix
maTepnanos (kr/m>):

2400
2500
2100

Knagka u3 KepaMmmn4yecKkoro Kmpnuya.......... 1800
LeMEHTHO-NEeCYaHbIN PACTBOP................. 2000 - 2200
acanbTo6eTOH NeCYaHbIN. .........c.uvevnene. 2000
acdanbTobeToH CpeaHEe3epPHUCTBIN. . ... ... 2300
(01 1= 1 | 7850
AMOMUHUEBBIA CMMAB. ... .eneuieeeneeenenans 2700
LEPEBO. ..ttt ettt 500
yTennurenu:

13 siuencTbix 6eToOHOB (NeHobeToH, razobeToH, 400 — 600
neHocunukart v ap.)

MUHeparnoBaTHble NANUTbI 300 - 500
neprmToBbIe N BEPMUKYIIUTOBbIE NIUTLI HA 300 - 500
LIEMEHTHOM BSXYLLIEM

NEHOCTEKIO 1 ra3ocTeKno 200 - 300
LUMaKu rpaHynupoBaHHble, nemsa, kepamsunt, 300 — 700
avatomutsl (Tpenen)

NNWTbl U3 MOPUCTLIX NNacTmacc (neHonnact, 20 — 150

coTonnact u ap.)
Macca HeKoTOpbIX NMMCTOBbLIX KOHCTPYKLIMA, Kr/m®:

PYNOHHBIN KOoBep U3 pybepovaa Ha BUTymHon
MacTuke:

B OOWH CIoW 3-5

B TpW cnos 10-15
napousonauus (ABa cnos nepramuHa Ha outym- 5-6
HOW MacTuke)
acboLieMeHTHbIe BONMHUCTbIE NUCTLI yeuneHnHoro 15 — 16
npocuns (BY) TonwmHomn 8 mm
npoUNMpOBaHHbIN CTanbHON HAacTUN 11-15
HopmaTtuBHas Harpyska noacyMTbiBaeTcs YMHOXEHMEM
yOoenbHOro Beca, BblpaXXeHHOro B «KF/M3», Ha obbem
KOHCTPYKUMKN unn, Ona JNUCTOBbIX KOHCprKLMVI, MaccChbl
OAHOro KBagpaTtHOro MeTpa Ha rpy3oByto nnowanb.

1.1.2 BpemeHHasi nosie3Hasi Ha2py3Ka

HopmaTtuBHble 3HauYeHUs paBHOMEpPHO pacnpene-
NEeHHbIX BPEMEHHbIX Harpy3ok Ha NMAWUTbl NepeKpbITUN,
NecTHWUbI U Nofbl Ha rpyHTax npuBegeHsl B CHwull no
Harpyskam v BO3,CI,eI7ICTBVIF|M, BbIGOpKa N3 KOTOPbIX Npuee-
neHa B Tabnuua 1.3:

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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Tabnuua 1.3 3HayeHe HOPMaTMBHbIX HArpy30K Ha NEPEKPbITHS

HopmatusHbie
3HayeHus
30aHnsa 1 nomMeLLeHus
Harpysok, p.,
kMa
1. KBapTupbl XwnbIX 34aHWA; crnanbHble MoMe-
LLIEeHNs1 AETCKMX OOLUKOSbHBIX YYPEXOEHUA W LLKOS-
WHTEPHATOB; XWInble NOMELLEHNss AOMOB OTAbIXa U
MaHCMOHATOB, OOLWEXUTUA W TFOCTMHUML; nanatbl
GONbHUL, U caHaTOPUEB; Teppackl 1,5
2. CnyxebHble NOMELLEHNSI aaMUHUCTPATUBHOIO,
NHXEHEPHO-TEXHUYECKOro, Hay4YHOro nepcoHana;
KnaccHble MoMelleHns; OBbiToBble  MOMELLEHMUS
(rapaepobHble, AyLieBble, yMblBanbHble, yOOPHbIE)
2

3. KabuHeTbl 1 nabopatopumn yypexaeHuin 3apa-|
BOOXpaHeHWs:; nabopatopun YYpexaeHuin npo-
CBELLEHMS, HayKu; MOMELLEHUs AN 3MeKTPOHHO-|
BbIYUCIIUTENBHBIX MAaLUWH; KYXHW OBLLECTBEHHbIX
30aHWI; TexXHUYeckue 3Taxu: noasarbHble MoMe-|
LLeHns >2
4. 3anbil:

a) yuTanbHble 2

6) obeneHHble (B kadhe, pecTopaHax) 3

B) cobpaHuii 1 coBeLLaHuii, OXXmaaHusi, 3pu- 4

TernbHbIe N KOHLEPTHbIE, CMOPTUBHbIE

r) TOProBble, BbICTABOYHbIE W 3JKCMO3ULN-| -4

OHHble
5. KHUroxpaHunuiua, apxmsbl >5
6. CueHbl 3penuLHbIX NPeanpUATUR >5
7. TpnOYHbI:

a) C 3aKpenneHHbIMU CuaEeHbSIMU 4

6) NS cToAWwMX 3puTenen 5
8. UepaayHble nomeLLeHus 0,7

9. MNoKpbITA Ha y4acTKax:

a) C BO3MOXHbIM CKOMMEHeM Mtofen (BbIXo- 4
OALLMX N3 NPOU3BOACTBEHHbLIX MOMELLEHWIA, 3ar0B,
ayauTopun N T. A.)

6) ncnonb3yemble AN oTAbIXa 15
B) MPOYMX 2,0
10. BankoHbl (1ogXumM) C y4ETOM Harpysaku:
a) MonocoBoi PABHOMEPHOI Ha y4acTKe LWnpu- 4,0
Holt 0,8 M Boonb orpaxaeHns 6ankoHa (Nomkmm)
6) cnnoLHoW paBHOMEpHOW Ha nnowaau 6an- 2,0
KOHa (Nnoapkuu), Bo3aencTeue KoTopor He bnaro-
npusiTHee, Yem onpegensemoe no 10, a
11.YuyacTtkm ob6cnyxuBaHusa u pemoHTa obopyaosa-
HUS1 B NPOV3BOACTBEHHbIX MOMELLLEHUAX
>1,5
12.Bectubionu, doiie, KOPUAOPBLI, NECTHULLBI (C
OTHOCSILUMMUCS K HUM MPOXOAamm), NpUMbIKatoLLme
K MOMELLIEHUAM, yKa3aHHbIM B MO3NLIMAX:
a)1,2u3 3
6)4,5,6n11 4
B) 7 5
13.MeppoHbl BOK3anoB 4
14.MomeLLeHns ans ckoTa:
a) Merkoro >2,0
6) KpyrnHoro >5,0

MpumevaHus:
1. Harpysku, ykasaHHble B No3. 8, crnegyeT yuuTbiBaTh Ha
nrowaau, He 3aHATol 06opyaoBaHMEM U MaTepuanamu.
2. Harpysku, yka3aHHble B no3. 9, cnegyeT yunTbiBaTh 6e3
CHEroBoW Harpysku.
3. Harpysku, ykasaHHble B no3. 10, cnegyeT yuuTbiBaTh

npu pacyeTe HeCyLUMX KOHCTPYKUMIA BankoHOB (NOMKuiA) 1
Yy4YacTKOB CTEH B MeCTax 3alLeMeHNs 3TUX KOHCTPYKLIWA.
Mpn pacyeTe Hxkenexalymnx y4acTkoB CTeH, (PyHAaMEHTOB
M OCHOBaHUM Harpy3ku Ha OankoHbl (nomxwn) cnepyet
NPYHMMAaTbL PaBHBIMW HArpy3kam NPUMbIKaOLLIMX OCHOBHbIX
NOMELLEHUIA 34aHUN U CHMXKATb UX C Y4EeTOM KO3hdULMeH-
TOB, onpegensiembix no dopmynam (4.1) n (4.2).

4. HopmaTuBHble 3Ha4eHus Harpy3ok Ans 34aHWi 1 no-
MELLIeHWI, YKa3aHHbIX B N03. 3, 4r, 5, 6, 11 n 14, npnHuma-
IOT MO TEXHONOMMYECKOMY MPOEKTY.

Mpn pacyeTe GyHAAMEHTOB, BOCMPUHUMAIOLLNX
Harpysku OoT OAHOMO NEePeKpbITUS, NOMHblIe HOPMAaTUBHbIE
3HayeHust Harpysok (Tabnuua 1.3) CHWXalT B 3aBUCUMO-
CTM OT rpysoBov nnowaaun A (Mz), paccyuTbIBaEMOro
3MemMeHTa YMHOXEHNEM Ha KOIMULIMEHT coveTaHn 1y,
paBHbIN:

e ONA NOMELLEHUN, yKasaHHbIX B no3. 1, 2, 12 a

Tabnuua 1.3 (npn 4 < 4; = 9 M%)

A
=0,4+06/ |—; 21
V4 /\ 4 (2.1)

e [OnA MOMELLEeHUN, yKkadaHHbIX B nos. 4, 11, 12 6
Tabnuua 1.3 (Npu 4 < A, = 36 M%)
A
v, =05+05 |—; (2.2)
2 A2
Mpwn onpegeneHun NPOAONbHBIX YCUIUMIA AN pac-
YeTa PyHAAMEHTOB, BOCTIPMHMMAIOLWMX HArpy3km OT ABYX
nepekpbiTui 1 6onee, NONHbIE HOPMATUBHbIE 3HAYEHUS
Harpy3oK CHUXaloT YMHOXeHWeM Ha koadduumeHT code-

LELERVS
e [OnA NOMELLEHUA, yKasaHHblx B no3. 1, 2, 12 a
Tabnuua 1.3

v, =04+ (V’Al - 0,4) [\n 23

e NS NOMELUEHUN, yKa3aHHblX B no3. 4, 11, 12 6
Tabnuua 1.3

v, =05+(y, —05)/Vn, (24

rae N — obLiee YMCNo NepekpbITUA, Harpy3kn OT KOTO-
pbIX yYUTbLIBAOTCA NPU pacyeTe paccMmaTpuBa-
€eMOoro ceveHus yHaameHTa.

1.1.3 CHeeoeasi Haepy3Ka

MonHoe HopMaTMBHOE 3HAYeHMe CHErOBOW Harpys-
KM Ha ropu3oHTanbHyl MPOEKUMI0 MOKpbITUA S onpepde-
nsT no dopmyne:
S = Sou, (2.5)
roe Sp— HOPMAaTUBHOE 3HaYeHWe Beca CHEroBOro MOKpo-
Ba Ha 1M” ropNU30HTANLHON NOBEPXHOCTU 3eM-
nu (Tabnuua 1.4);

M — KOa(hdULMEHT nepexoda OT Beca CHEroBOro no-
KpoBa 3eMIiM K CHEroBOW Harpyske Ha MOKpbl-
Tne (Tabnuua 1.6). NpomexyTouHble 3HaYeHUsI
KO3 PUUNEHTOB oOnpeaensoT fMHEWHON WH-
Teprnonsaumen.

Tabnuua 1.4 HopmaTuBHbIE 3HaYeHWs Beca CHEroBOro rMokposa
Sy Ha 1 M® rOpU30HTANBHO NOBEPXHOCTY 3EMMM

CHeroBoW paiioH

(PucyHok 4.1) Ll v Vv Vi vl

Sy, KkMa 08|12(18(24|32|40 (48|56

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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PucyHok 1.1 — Cxema pacyeTa rpy3oBbix nnowiagen

1.1.4 Bempoeasi Haepy3ka

BeTpoByto Harpyaky onpefensioT Kak Cymmy cpeg-
HEeW 1 NynbCaLMOHHOW COCTaBMNSAOLLMNX.

HopmMaTuBHOE 3Ha4YeHuMe CpedHeln COCTaBMSOLLEN
BETPOBOW Harpyskv @y, Ha BbICOTE Z Haf MOBEPXHOCTbIO
3eMnu onpegenstoT no popmyne:

n=ank(z,)C, (2.6)
roe  ap — HoOpMaTUBHOE 3HaYyeHWe BETPOBOro AaBreHusi
(Tabnuua 1.5);
K — KO3MMOULMEHT, YyUUTLIBAIOLLMIA N3MEHEHNE BET-
pOBOro AaBrieHNs No BbICOTE;
Z, - KO3A(PMULMEHT, YyYUTbIBAKOLWINA U3MEHEHWE BeET-
POBOro AaBneHus Anis BbICOThI Z,
C — adpoaNHaAMNYECKNA KOIDDULIMEHT.

[Mpn pacyeTe MHOrO3TaXHbIX 34aHUN BLICOTOM OO
40 M 1 0OQHO3TaXHbIX MPON3BOACTBEHHbIX 30aHWUIA BbICO-
TOM A0 36 M Npu OTHOLUEHUWN BLICOThLI K MPONETy MeHee
1,5 pasmewiaembix B MecTHocTsx A u B (Tabnvua 1.7),
NynbCaLUMOHHYIO COCTaBNALLYIO BETPOBOW  Harpysku
OOMYyCKaeTCsa HE YYNTbIBATb.

Tabnuua 1.5 HopmaTuBHOe BeTpoBOe [aBreHue a, B
3aBMCMMOCTY OT BETPOBOIO panoHa

Panon

(PucyHok 1.4) la | | g v [ vvi
flaenetise 0.17]0.23|0.30 | 0.38 | 0.48 | 0.60 | 0.73| 0.85
BeTpa klla.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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Tabnuua 1.6 3HauyeHust kO3IMUUMEHTOB u AN ONPEAENeHNst CHEroBOM HAarpysky Ha HeKoTopble BWUAbl MOKPLITUIA MO
CI120.13330.2011 (CHwml 2.01.07-85%)

Howmep
CXeM no Mpodunb NOKPLITASA U CXEMbl CHEFOBOW Harpy3ku KoadhdpuLmMeHTbI 1 1 yCNoBUSt X NPUMEHEHNS
Crl
1 a) p T © 4=11pn a<250; u=0npu o> 600
o 125 BapuaHT 2 (No cxeme 6) yunTbiBaeTCs ANs ABYCKATHbIX
0.75u i kpoBenb npm 200 < o < 300; BapuaHT 3—npun 100 < o<
¥ | “ MEM @ 300 TONBLKO NPW HAaNMMYNKU XO40BbIX MOCTUKOB UK aspa-
b 0,5l 0,51 LIMOHHBIX YCTPOWMCTB MO KOHbKY MOKPbITUSA
o 1,4
0,6 0,6
e iﬁiﬁiiﬁﬂﬂiﬁ@
| o5 | | |o2sl
) 0,251
2 m [ina cBogYaThIX MOKPBLITUIA, MO CErMEHTHBLIM hepmam 1 T.
1 a o - n. o= 118f < 1 n He menee 0,4. BapnaHT 2 yunTbiBaeTcs
a=50° npw f/l > 1/8 Tak:
u fl...1/8  1/6 > 1/5;
1
.. 16 2 272
LT | © ’
[ns xene3obeTOHHbIX MAUT NOKPbITUN 1< 1,4
ﬁ%\ o
it |@
{ 0,51 [ 0,51 {
3 — g BapwuaHT 2 yunTbiBaeTcs npu a > 15. MNpueaeHHble
o CXEMbl PacnpOCTPaHSIIOTCS Ha MOKPbITUS MHOTOMNPOIeT-
{ { { HbIX 34aHui ¢ NogobHbLIM Npodunem
/ /
M=14 . .
\IIRIIRITEITRITRNTRATATE O]
0,6 14 0,6
HE b i @
10,51 | ! 10,51
4 = BapwuaHT 2 yuntbiBaetcs npu f/l > 0,1. Ons xenesobe-
[ﬁ T F TOHHbIX MIUT NOKpbITUA 1< 1,4. MNprBegeHHbIE CXEMbI
] i 1 / 1 pacnpoCTPaHsItOTCS Ha NMOKPbLITUST MHOFOMPOSIETHbBIX
%qu ! 7 3aaHui ¢ Nnogo6HbIM Nnpodunem
di g ©
2 2
=1
Mﬂﬁmﬂﬂ ©)
0,51] o051t | 05 |05l
5 Hazpyska 013 30mb1 A

0ns 30HbI B

6) To xe, ANa ABYCKaTHbIX CBOAYATbIX NOKPbITUIA ABYX - UK TPEX
NPONETHbIX 3AaHWI C DOHAPSMU B CEpeauHe 30aHuUst

u=1
W g ©
1t 1
G @
a+2bl

nazpysa oan sonvi C
2 2

(b-b)) b a b | (b-bY)

= 0,8; 1= 1+0,1a/b;; 1, = 1+0,5a/b,, HO He Gonee: 4 —
Aans depm 1 6anok npy Bece NOKpbITUS

g"< 1,5 kMa; 2,5— 10 *e, npu g"> 1,5 kMa; 2—ans xene-
300€TOHHbIX NMUT NOKpbITUIA NponeTom | <6 m; 2,5 — To
xe npu | > 6 M 1 ansa nporoHos; b= h n <b; 2—ans
CTarnbHOro NPoUNMPOBAHHOrO HacTUNA

OcHoBbI pacyeTa N KOHCTpynpoBaHUA (*)yH,EI.aMeHTOB BbICOTHbIX U YHUKAIbHbIX 30aHun
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Tabnuua 1.7 3HayeHue koacpduumeHTa k(z,).
Tun Mpw BbICOTE HaA NOBEPXHOCTHIO 3EMIU Z,, M

MECTHOCTH XapakTepucTka MecTHoCTH <5 ] 10 | 20 | 40 | 60 | 80 | 100 | 150 | 200 | 250 | 300 | 350 | =480

A OTKpbITblE CTENW, NecocTenu, nycTeiHKu, (0,75 1 |1,25| 1,5 | 1,7 (1,85 2 |1,25(2,45|2,65|2,75| 2,75 | 2,75
OTKpbITble HabepexHbie Mope, 03ep,
BOAOXPaHWUNWLL, TYHAPA.

B [opoackue TeppuTopum , necHole maccu- | 0,5 [0,65(0,85] 1,1 | 1,3 (1,45( 16 |19 |21 |23 (25| 2,75 | 2,75
Bbl N Apyrme MecTHOCTU, paBHOMEPHO
MOKPbITblE NPEnATCTBUSMMN BbICOTON
6onee 10 m.

(o} [opoackue panoHbl ¢ 3acTpovikon 3ganm- | 0,4 | 0,4 10,551 0,8 ( 1 |1,15(1,25(1,55|18 |20 22| 2,35 | 2,75
AMu BbicoTor 6onee 25 m.

MNprmevaHwne -
CoopyxeHne cymTaeTcs pacrnosioXeHHbIM B MECTHOCTM AAHHOMO TWMa, €Cnu 3Ta MECTHOCTb COXPaHAETCS C HAaBETPEHHOW CTOPOHBI
coopyxeHus Ha pacctosiHum 30h — npu BbicoTe h coopyxeHust 4o 60m 1 Ha paccTosiHM 2km — npu h 6onbLue 60 Mm.

Tabnuua 1.8 3HayeHuss aapoanHaMmnYeCcknX KO OULIMEHTOB ¢, ANsi NOKPbITUI pa3HbiX Npodunen
Ne Mpod 3pal COOpYyXe|
Wb 34aHUS UNn VKEHUSI
ﬁ)éeg;fll 1 CXema BETPOBOI Harpy3ku KoachchrumeHT c.
1 |[BepTuKanbHble CNOLWHbIE MOBEPXHOCTH
(Hanpumep cTeHa, 3abop 1 T.1.) CyMMapHbIv KO3 UUMNEHT c.= 1,4
Wo Koadpcpu- o h.1
E | LUMeHT 0 0.5 1 >2
[ | S Ce1 0 0 -0,6 -0,7 -0,8
+0.8 = -0.6
10 20 +0.2 -0.4 0.7 -0.8
[ | . Cel 40 +0.4 +0.3 -0.2 -0.4
LJdL 60 +0.8 +0.8 +0.8 +0.8
2 LR Cez
o
Comt0.8 I “Ces ce <60 0.4 0.4 -05 0.8
L] =
I S
Tvan Ces — KoachpuumeHT c.; —
EEEREREEEE
= ] <0.5 1 >2
- | -Ces <1 0.4 -05 -0.6
Co=t0.8 I = = >2 -0.5 -0.6 -0.6
3 Wo
hid A
£ Cer 0.1 0.2 0.3 0.4 0.5
0 +0.1 +0.2 +0.4 +0.6 +0.7
0.2 -0.2 -0.1 +0.2 +0.5 +0.7
Ce=+0.8 >1 -0.8 -0.7 -0.3 +0.3 +0.7
npoun3Bonb- -0,8 -0,9 -1 -1,1 -1,2
Hoe
KoachduumeHT c.; npuHMMaTh nNo cxeme 2
4 KoathduumeHTsl ¢/, c.2 U c.; NPUHUMATL No cxeMe 2. 3HaveHue c.=- 0,8 ans HaBeT-
PEHHOI CTOPOHBI ckaTa hoHapst AaHo Npu « < 20°. Cxema NpUMeHsIeTCs! ANs 30aHui ¢
nNpoaonbHbIMU oHapAMNU. KoadhdUUmMeHT ¢, Anst Topuos doHapewn paseH — 0,7.
1

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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PucyHok 1.3 — PaiioHupoBaHue Tepputopum KOxHoro ®egepanbHOro okpyra no BeCy CHEroBoro nokposa

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHAAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui
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PucyHok 1.5 — PanoHnpoBaHue TeppuTopumn KaBkasa no gasneHuio BeTpa
. Tabnuua 1.8 KoachpurumeHTsl codeTaHum Harpy3ok
1.1.5 CelicMu4eckas Hazpy3Ka BaqoIe
. Bua Harpysok
PacyeTty BenuunH cecMmnyecknx Harpysok nocssi- KoadpdpuumeHTa Ne
weH cneunaneHein Hopmatue (CM 14.13330.2014 MocTosiHHbIE 0,9
«CTpoMTENLCTBO B CEMCMUYECKMX paiioHax»), a Takke BpemeHHble AnuTenbHble 0,8
oTaenbHble pa3gens! B apyrmux rmasax CHull. 3T1o gocra- KpaTkoBpemeHHble (Ha NepekpbITUs 1 05
TOYHO TPYAOEMKMIA U CIIOXHBIW 3Tan NPOEKTUPOBaHUS. MOKPLITYS)

B cBaA3n c 3tMM, [0 W3yYeHUS AMCLUMIUHBI
«CTponTEnLCTBO B CEMCMUYECKMX pavioHax» CTyAeHTam
npepnaraeTcs MCMoNb3oBaTb YMPOLEHHbIN Moaxod, W3-
TNOXEHHbIV HUXeE.

B pamkax kypcoBoro npoekta no Ou®d cpasy 3aga-
eTcs pacyeTHas CencMMYHOCTL nnowaaku oT 7 ao 9 6an-
nos.

PacyeT KOHCTpyKUMIA M OCHOBaHWUN 30aHUA U CO-
OpPYXEHNN B CENCMNYECKMX panoHaxX OOSKEH BbINOHATbL-
Csl HA OCHOBHbIE M 0CODObIE COYETaHNs Harpy3oK C y4eTom
pac4eTHOW CENCMUYECKOW HarpysKu.

Mpu pacyeTe 3gaHuin 1M coopyxeHun Ha ocoboe
coyeTaHue Harpy3oKk 3HayeHusi pacyeTHbIX Harpy3ok crie-
ayeT YMHOXaTb Ha KOI(PMUUMEHTbl COYEeTaHWn, NpUHK-
mMaemble no Tabnuua 1.8. Harpysku, cooTBeTCTByOLLME
celicCMnYecKoMy BO3OEWCTBUIO, cnefyeT paccmaTpuBathb
KaK 3HakornepeMeHHble (T.e. OHM MoryT noboe Hanpasre-
HVe B NPOCTPaHCTBE).

Mpu BLINONHEHUN PAcYETOB COOPYXEHUI C YYETOM
CEeNCMUYEeCKMX BO3AENCTBUI CneayeT paccmaTpmBaTh ABe
pacyeTHbIE CUTyauumn:

a) celCMMYecKMe Harpyskum COOTBETCTBYIOT YpOB-
Hio M3 (npoekTHOe 3emneTpsiceHume). Llenbio pacueToB Ha
Bosgencteune N3 aBnseTcs npegoTBpalleHne YacTUYHON
UNM NOMHOW NOTEPU 3KCMyaTaLMOHHBLIX CBOWCTB COOPY-
XeHneMm. PacuyeTHble MOLENN COOPYXXEHUI criedyeT npu-
HMMaTb COOTBETCTBYHOLLMMU ynpyron obnactn aegpopmu-
pPOBaAHWSI.

0) celcMMYecKMe Harpysku COOTBETCTBYIOT YpOB-
HIO MP3 (makcumanbHOe pacyeTHOe 3eMreTpsiceHue).
Llensto pacuyetoB Ha Bo3sgencteBne MP3  saensietcs
npepoTBpalleHne rnobanbHOro o6pyLLEHUS COOPYXEHWS
Unn ero Yactew, cosgatolero yrposy 6esonacHocTu nto-
gen. dopMupoBaHMe pacyeTHbIX Mogenen CoOopyXeHUn
cnepyeT NpoBOAUTbL C Yy4ETOM BO3MOXHOCTU pasBUTUS B

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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HECYLLUMX N HEHECYLLMX 3NIeMEeHTax KOHCTPYKUMIA Heynpy-
rmx gecbopmMauuin 1 nokanbHbIX XPYNKUX paspyLUeHUi.

Pacuetbl Ha M3 cnegyeT BbINONHATbL ANA BCEX
30aHMA 1 coopyxeHun. [Ons yHuKanbHbIX OBBLEKTOB U
06BHEKTOB NOBLILLIEHHOrO YPOBHS OTBETCTBEHHOCTU, KPOME
TOrO, BbINOMHAOTCS elle 1 pacyeTbl Ha MP3.

BenuunHa cencMuyeckon Harpysku Ha OCHOBaHWe
B paMKax KypCOBOro NnpoeKTa ynpoLLleHHO onpeaenseTrcs
no copmyne:

So =Ko Ky Am, (2.7

roe S, — pacyeTHasi BENMYMHaA CENCMUYECKON Harpy3Ku;

Ko — KO3(hULMEHT, yuuTbIBAKOWMIA Ha3HAYEHUE
obbekta M ero OTBETCTBEHHOCTb. [nsA yHu-
KanbHbIX 30aHUA N COOPYXEHUA NpUHMMaeTCs
paBHbiM 1,2 npu pacyete Ha M3 n 2,0 — npu
pacyeTe Ha MP3;

K1 — ko3thMUMEHT, yunTbIBaKOWMIA [OMyCKaemble
noBpexaeHus 3aaHun u  coopyxeHun. [lpu
pacyeTe OCHOBaHWN U (PyHOAMEHTOB MNPUHU-
mMaeTcs paBHbiM 0,5;

A — 3HauyeHve YyCKOpeHusi B YypOBHE OCHOBaHUS (B
JOnAX OT YCKOpeHust cBOOGOAHOro nafeHwust).
[na pacyeta ocHoBaHW U byHOAMEHTOB MpuU-
HumaeTcst pasHbiM 0,1; 0,2 n 0,4 gnsa pacuyeT-
HOW CeMCcCMMYHOCTU nnowankn 7; 8 n 9 6annos,

COOTBETCTBEHHO;

M — MHepTHasa macca obbekTa, BKMoYas pacyeTHbIe
Harpyskm ¢ y4eToM Ux coveTtaHus no Tabnuua
1.8.

PwucyHok 1.6 — [lecbopmauuu 3ganus no 1-i gpopme
cobCTBEHHbIX konebaHun

Mpy nNpoekTMpoBaHWN pearnbHbIX OTBETCTBEHHbIX
30aHNN N COOPYXXEHWN pacyeT BbIMOMHAETCS MO Mpo-
CTPaHCTBEHHBLIM (3D) AMHaMUYECKMM MOAENAM KOHCTPYK-
uni. Cencmmnyeckme Harpysku 3agatoTcs No  peanbHo
3anucaHHbIM akceneporpammam, a fnpu nux oTcyTcTBuM, -
No WCKyCCTBEHHbIM. BosHukawowme npu 3TOM 3Mopbl
AaBMeHNs Ha OCHOBaHWE (UMM peakuun B CBasix) CTaHo-
BATCA WCXOAHBIMU AaHHBIMW AN NPOEKTUPOBaHWSA YyH-
OaMeHTOB YHuKanbHbIX 0bbekToB. Ha PucyHok 1.6 - Pu-
CYHOK 1.8 npmBegeHbl doparmMeHTbl Takoro pacyeTa.

‘

GEY

PucyHok 1.7 — fecbopmauum 3gaHus no 2-i popme
COBCTBEHHbIX KonebaHui

PucyHok 1.8 — MNpumep antopbl ycunuin B cBasix

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beHﬂaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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N3 nx paccMoTpeHusi BUOHO, YTO Mpu cencMunye-
CKOM BO3[ENCTBMU NMPOUCXOAMUT CYLLECTBEHHOE nepepac-
npegeneHne HarpyskM Ha OCHoOBaHue. Tak, Hanpumep,
AN paccMaTpuBaeMoro 34aHus nNpu CTaTU4eCcKoM Harpy-
XXEHUN MakcMmarnbHOe AaBreHue Ha ronoBy CBau COCTaB-
naet 1573 kH, a npu cenicmmnyeckom — 1715 kH. MuHu-
MarnbHasa ctatudeckas Harpyska — 860 kH, a MuHumanb-
Hasa cenicmmyeckada — 449 kH. MNpuyem meHseTcs He ToMb-
KO BENuWYMHA, HO U XapaKTep pacrnpeferneHvs OaBreHun
Ha cBaun: ecrnu B OObIYHBLIX YCNOBUAX Haubonee Harpy-
XXEHHbIe CBau pacnonoxeHbl 6nmxe K LEHTPY 30aHus, TO
npu CencMmyYeckom BO3AENCTBUM — Bnmxe K Kpatw. ITO
npuMBOOUT K TOMY, YTO MPU YBEMNUYEHUM MaKCUManbHOW
Harpy3kun Ha 9%, Harpy3ka Ha OTAerbHble CBau yBenuMyu-
BaeTcsa Ha 15-20% u Gonee.

O4yeBMaHO, YTO OLEHWUTb 3TN 3dPeKTbl B pamkax
YMPOLLEHHbIX MOAENeW, NCNOMNb30BaHHbLIX AN KYpCOBOrO
NPOEKTUPOBaHWS, HE NMPEACTaBNAETCH BO3MOXHbIM.

1.2 lMopsidok onpedeneHusi Ha2py30K

Harpysku ygobHo cobupaTtb 4O YPOBHS MnaHupo-
BOYHON OTMETKM FPyHTa MMM [0 YPOBHS YMCTOro nona
nepsoro aTaxa. lNMepen c6opom Harpy3ok B Kaxaom ceye-
HUM HeobXoAuMO BbIAENWUTH [PY30BYHO MNIOWAAKY, T.e.
nnowiagb, C KOTOpPoW cobuparoT BCe pacnpenerneHHble 1
COCpeOTOYEHHbIE Harpy3ku, AelcTBylolinMe B AaHHOM
CceyeHun.

Ecnn B 3agaHHOM ceyeHun npoekTupyeTtcs dyH-
AaMeHT Mof KOIOHHY, TO cobupaeTcss cocpenoTodeHHast
Harpyska. Ecnv npoekTtnpyeTcs dpyHaameHT nog CTeHy, To
cobupaeTcst NoroHHas Harpyska Ha 1m.

Ona Toro, 4tobbl ObGnerynTb cocTaBreHWe BO3-
MOXHbIX KOMOVHAUMA N pacyeTHbIX COYETaHWUIA Harpysok,
pekomeHayeTcsi cobmpaTtb Harpysku no Kaxgomy Buay B
OTAENbHOCTH.

B obwem crny4ae MOXHO pekoMeHAoBaTb criedy-
IOLLYI0 NocrneaoBaTenbHOCTL NpU onpefeneHnt BenuymH
Harpys3ok:

1. BHMMaTENbHO M3y4nTb COOPYXEHWe, BblAEnvTb
HecyLlue n CaMOHecyLuMe KOHCTPYKUMK, onpeaennTb, Kak
nepegaeTcs Harpyska OT MepeKkpbITUN, NECTHUYHbIX Map-
e N KPOBIN.

2. BblgenuTb rpy3oByl0 Nfowagky (nokasate Ha
acku3se).

3. Paccuutatb nocmosannyro Harpysky OT co06-
CTBEHHOrO BECA HECYLUMX U OTPaKAAIoLLMX KOHCTPYKLMIA B
npepenax rpysoBon nnowagku. [ns kaxgoro Bnaa KOH-
cTpykumn un3 Tabruvua 1.1 BbinMcaTb Ko3aduumneHT
HafleXHOCTH.

4. Paccuutatb épemennsle onumensnvle Harpy3Kkn:

a) oT Beca 0bOpyA0OBaHUS N CKNaampyeMbix maTe-
puanoBs u onpeaenuTb ANA HUX KO3(PUUMEHTbI HagexX-
HocTm (Tabnuua 1.1).

©) OT paBHOMEPHO pacnpefenieHHON MNose3Howm
Harpy3ku (Bec ntogen, mebenu, obopynoBaHus 1 T. A.) No
Tabnuua 1.3 ¢ y4eTom CHmKaoWmux kK0adPULMEHTOB Wp
N Y,

B) OT MOCTOBbIX W MOABECHbLIX KpaHOB, €Cfn Tako-
Bble MMeIoTCS.

r) oT Beca cHera. BennuuHa Harpysku 3aBucuT oT
rpy3oBoWn nnowagu,

4) oT BeTpa.

5. PaccuuTbiBaeM BpeMeHHble KpaTKOBpPEeMEHHbIe
Harpysku.

6. OnpegensieM pacyeTHOE COYETaHWE Harpysok.
B kauyecTBe OCHOBHOIO pacyeTHOro NpMHUMaeTcs Hanbo-
nee HebnaronpuaTHOE coYveTaHuMe BCEeX BbllE Nnepeyunc-
NEHHbIX Harpy3okK.

7. YuntbiBaem CTeneHb OTBETCTBEHHOCTU 3OaHWUN
n coopyxenun. AOna atoro PACYETHbBIE 3HaveHus
Harpy3ok yMHOXaeM Ha COOTBETCTBYIOLUMIA KO3hDULIMEHT
HagexHocTtu (Tabnuua 1.2).

C6op Harpy3ok yaobHo npoBoguTb B Tabru4yHowm
dopme:

Tabnuuya 1.9 C6op Harpy3ok B pacHETHOM CEeYEHUN

HopmaTtusHas |KoadduumeHT| PacuetHas
ndHaumeHoBaHne | poniina | HapexHocTM | Benmunka
n\| ¥ Bblumenenine narpysn N;;, | MO Harpyske, | yarpyaku N,

Harpysok
KH v kH/m % KH vnn kH/m
[locToSdHHbIE HAarpy3Kku:
1
2
BpemeHHble Harpysku:
I I
Bonpocki 9n1si camokoHmMposs
1. Kakve Harpysku OTHOCATCS K «MOCTOSIHHbIM» ?
2. Kakue Harpy3ku OTHOCATCH K «BPEMEHHBIM»?
3. Yto yuutbiBaeT KoadpPUUMEHT HaAZEXKHOCTU no

Harpyske % ?

4. B kapkaCHOM 3[4aHUK C perynspHbIM LIaroMm KOMNoHH
Ha KaKyl KOJOHHY, YrMOBYIO UNU LEHTpanbHyto, Oy-
OeT npuxoanTbest 6onblue Harpy3ka? MNoyemy?

5. YeMm oTnnyaetcs «pacyeTHas» Harpyska oT «HopMa-
TUBHOW»?

6. [ns KakMx 34aHUA U COOPYXEHWUWA MyNbCaLMOHHYIO
COCTaBNAOLY BETPOBOW HArpy3ky MOXHO HE y4u-
TbiBaTb?

7. [Ons Kakvx 3a4aHni 1 COOPYXEHUA MOXHO HE Yy4uTbl-

BaTb CENCMUNYECKYH Harpysky?

YT0 Takoe OCHOBHOE COYEeTaHWe Harpy3oKk?

YT0 Takoe ocoboe coveTaHne Harpy3ok?

0. Ckomnbko 0COObIX Harpy3ok MOXeT BXOAWUTb B OLHO

pacyeTHoe coyeTaHue?

B2 ©w

1.3 Ocob6eHHOocmu Ha2py30K Ha yHUKallbHbIe
30aHusl U COOPYKeHUsl

1.3.1 O6wue 3ameyaHus

MpuHUMNuaneHbIi anroput™M cbopa Harpysok Ha
YHMKanbHbIE 34aHUSA N COOPYXEHUSI aHanormdeH oobek-
TaM MaccoBoro crpoutenscTBa. OgHako, yunTbiBasi 3Ha-
yUTEnbHbIE pa3Mepbl B MiiaHe, Mo BbICOTE UIN CITOXHOCTU
NPUPOOHbIX YCMOBUM NPUXOAUTCSA NpeanpuHMMaTh O0-
NOMHUTENbHbBIE YCUNNSA NO Y4ETY 3TUX 0coBEHHOCTER. DTO
CBSI3aHO C TeM, YTO BCE HOPMbl PacrnpoCTpaHsATCA Ha
06BbEeKTbl MaccoBOro CTPOMTENbLCTBA B «CpPeaHUX» Npu-
POAHO-KNMMATUYECKUX YCMOBUSX M MO HUM HAaKOMIEH
[OCTaTOYHbIA ONbIT. NS yHMKanbHbIX OGBEKTOB Takoro
OnbITa, KaK NpaBumo, HeT.

B 6onblUMHCTBE CrnyvaeB AOCTATOYHO ObIBaeT Bbl-
NOMHWUTL CheuuanbHoe MaTemMaTudeckoe MoOenupoBa-
HWe, yuMTbiBaloLLee OCOOEHHOCTM YHMKANbHOro obbekTa.
MHorga mopgenupoBaHue [OOMOMHSeTCs cneumnanbHbIMU
3KCNepUMEeHTanbHbIMU UCCIEAOBaHNSAMM UMK ONUTEeNb-
HbIMW HabnoaeHNs MU 3a NPUPOAON (Hanpumep, cencmu-

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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YECKMM MOHWUTOPWHIOM MPU CTPOUTENBLCTBE ATOMHbIX
3NEeKTPOCTaHUMI).

1.3.2 OcobeHHOCMU Ha2py30K Ha 8 bLICOMHbIE
30aHus

[MpoekTnpoBaHne yHWKanbHbIX 30aHWUIA U COOpYXe-
HUA OCYLLECTBMNSIETCA Ha OCHOBE MeTeOopOriornyeckux,
MMUKPOMETEOPOSOrMyecknX M KAMMaToNormyecknx naH-
Hbix. [lo3TOMy ANsi OOCTMXKEHUS HaOeXHOCTM BO3BOAM-
MbIX 0OBEKTOB HeobxoauMMo BrageTb uHdopmaumen o
BETPOBOM pEXUME MECTHOCTW, O 3aBUCUMOCTU Mexay
BETPOBbIM PEXMMOM MECTHOCTW W Harpyskamu, BO3HMKa-
IOWUMN Ha COOPYXEHUW, a Takke paboTe COOpYXKeHWs
noz BO3OEeNCTBMEM ITUX Harpys3ok.

Tak Kak peluatolliee 3Ha4YeHue Mpu NpoeKkTUpoBa-
HUW BbICOTHBIX 30aHWUA NMEIOT roOpU30oHTanbHbIE Harpy3Kku,
HanpumMmep BeTPOBbIE W CENCMUYECKME, BepTuKarbHble
HecyLUMe KOHCTPYKUMM AOMKHbI COCTOATb U3 JOCTAaTOYHO
XKECTKUX KOHCTPYKTMBHBIX 3MEMEHTOB, YTOObI UCKMOYNTb
HexenartenbHble gecdopmaumn 3ganus. C uensio yBenu-
YEHMS XKECTKOCTM B MPOAONLHOM M MOMNepeyYHoM Hanpas-
NEHUsIX YCTPaMBaeTCs CMCTEMA rOPU30OHTarbHbIX CBA3ENA.
[opu3oHTanbHble Harpyskn 4Yepes nepekpbITUS nepena-
I0TCA BepTMKanbHbIM CBA3EBbIM KOHCTpyKUuuaM. lNepena-
Ya rOpM30OHTarnbHbIX Harpy3oK MPOUCXOAUT C MOMOLLbIO
COeQMHEHN, BOCMPUHMMAEMbIX CABUralLLne ycunusa u
yCTpaMBaeMbIX MeXAy BepTUKalNbHbIMU HECYLLMMU KOH-
CTPYKLMSAMU U NEPEKPLITUAMMU.

Bbibop BepTMKamnbHbIX HECYLUMX KOHCTPYKUMMA, UX
KOMOMWHaLuUA n cBsA3ei ABNAeTcs BbIDOPOM KOHCTPYKTMB-
HOW CUCTEMbI 34aHUS1, XKECTKOCTb KOTOPOW onpeaensieTcs
pacdyeToM M 3aBUCUT OT MHOrMX gpaktopoB. Hambonee
Ba)KHbIM (paKTOpPOM C TOYKM 3peHns obecneyeHns ycTon-
YMBOCTU BbICOTHOrO 34aHUSA SAABMNSAETCA OKasaHWe UM Co-
NPOTMBMNEHNSA BETPOBLIM Harpys3kam, yBENMYMBAOLLMMCA
C MOBbILLEHWEM BbICOTbI 3aHUS.

Kputeprem Bbibopa KOHCTPYKTUBHOW CUCTEMBI Bbl-
COTHOrO 34aHusl ABMSETCA YOOBNETBOPEHME YCIOBUSIM
)KECTKOCTU M YCTONYMBOCTU, a Takke KOMEOPTHOCTU npe-
OblBaHUA niogen Ha BEpXHUX JTaxax, 3aBUCALLMM OT
BENMNYUHBI U XapakTepa BETPOBbIX HArpy3oK:

e [OpW3OHTanbHble NepemMeLLeHns 3aaHns oT Aen-
CTBMSI CYMMbl MOJIHbIX HOPMAaTUBHbIX BepTUKarbHbIX
Harpysok v cpefHen CoCcTaBnsaioLwen BETPOBOW Harpy3ku ¢
y4yeToM noBopoTa dyHAaMeHTa AOMMKHbl COCTaBNATb He
6onee 1/500 ero BLICOThI;

e yckopeHue konebaHWn nepekpbITU  BepXHUX
aTaxew npu OEeNCTBUM HOPMATMBHOW MynbCaLMOHHON
COCTaBnsoLWel BETPOBON Harpy3kn He [OOMKHO NpeBbl-
watb 0,08 M/c®.

VMcnonb3oBaHne ynpoLleHHbIX METOAOB onpeae-
neHus BETPOBOW Harpysku, 3anoxeHHblx B CHull, npuso-
anT Kk 6onbluMM owmnbkam ANns BbICOTHBLIX 30aHWIA, Tak Kak
3TV METOAbI HE YYUTBLIBAOT LiENbI psj (hakTopoB:

e cTpatudmkauuio atmocdepbl (M3MEHEHME CKO-
pOCTM N HanpaBrieHns BeTpa C BbICOTON);

® B3aUMHOE BNUSHWE COCEOHUNX BbICOKUX 30aHUI;

e 3chdekTbl TypOYnNeHTHOCTM, BO3HMKaKOLLME MNpU
obTekaHUM BO3AYLLUHBbIM MOTOKOM BbICOKOIrO 34aHNs 1 Ap.

B cBs3M ¢ 3TUM, BENMYUHY BETPOBOW Harpysku Ha
BbICOTHbIE 3[aHWA ONpefensioT Ha OCHOBE pe3ynbTaToB
MaTemMaTU4YecKkoro MoaenupoBaHus U, Npu Heobxoanmo-
CTW, YTOYHSIOT C MOMOLLbBI 3KCNEPUMEHTarnbHbIX UCcre-

AOBaHWN B alspoguHamuyeckon Tpybe u pesynbTaToB
MOHUTOPUHra 3a paHee MOCTPOEHHbIMU 3aaHuaAMK. [pu-
Mep Takoro pacyeTta nokasaH Ha PucyHok 1.9.

B cnyyae HeBbINOMHEHNs 3TMX ycrnosuin TpebyeTcs
YBENUYUTb XECTKOCTb BbICOTHOMO 3[aHus, YTo focTuraet-
csa nnbo 3aMeHoN KOHCTPYKTMBHOW cucTeMbl Ha Gonee
XecTKyto, MMBo BKNioYeHnem B paboTy AOMOMHUTENbHbIX
BePTUKarbHbIX HECYLUMX KOHCTPYKLUMIW, K KOTOPbIM OTHO-
CATCA CTeHbl, paMbl, CTBOMbI (A4pa XeCTKOCTU) U UX KOM-
6uHaumn. [ns yBenuyeHus XeCTKOCTW 34aHuin BepTu-
KanbHble HecyllMe KOHCTPYKUUW, B CBOK o4epefb, [0-
NOMHUTENbHO MOTYT YCUNMBATLCS CBA3AMW, B KayecTBe
KOTOpbIX MPUMEHSIOTCS CBSA3EBble CUCTEMbI Kak B BUAe
OTAenbHbIX NIOCKMX UMK pelleTyaTbiX guadparm, ycrpa-
MBaeMblX B MrfaHe, TaKk U B BWAE CBA3EBbIX MOSICOB —
depMm, npegycmaTpvBaeMbiXx B OOHOM WM HECKOMNbKUX
YPOBHSX MO BbICOTE 3[aHus.

PucyHok 1.9 — O6TekaHve BO34yXOM BbICOTHOMO o6bekTa
NPSAMOYronbHOW (hopMbI

BGSyCJ'IOBHO, BCe 3TN USMEHEHUA KOHCTDYKTVIBHOVI
CXeMbl 30aHuA [OOJKHbl HaxoAWUTb COOTBETCTBYHLLEe
OTpaXXeHne B KOHCTPYKUUmn d)yH/J,aMEHTOB.

1.3.3 Haepy3ku Ha cneyuasibHble COOPYXeHUs

Ons 6opbbbl CO CTUXMSIMK, HAaNpUMep, Npu CTPou-
TENbCTBE U 3KCMnyaTaumn KepyeHCKoro mMocTa poccuii-
CKME YYEHble U WHXEHepbl pa3pabaTtbiBany yHUKanbHble
TEXHOMOIUK.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH)J,aMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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K npumepy, 3umor ocobyto onacHoOCTb MpeacTas-
nswT nonsa gpendyowero nbaa n obnefeHeHWe KoH-
cTpykuun. Heobxoammo 6bINo AeTanbHO M3ydnTb nefo-
BYI0 06CTaHOBKY 1 BCe BUAbI Ne0BbIX HArpy3o0K, BKNoYas
napaMmeTpbl NbAVH U UX TOMNWMHY, Nfowann nefoBbiX
nonew, pasMmepbl HaBanoB fbAa. ATO NO3BOMUMO paccyu-
TaTb HarpyskM Ha Ornopbl MOCTa B Cry4yae 3amep3aHus
BOAbl BOKPYr OMop M B criydae npuxoga n3 A30BCKOro
MOpsi efoBbIX nonen. Nocne aToro MHXeHepbl BbINOMHU-
nM mMatematuyeckoe MOAENMpoBaHWE NefoBbIX MpoLec-
COB.

Tonbko Ha OCHOBE Takow KoroccanbHON paboTbl 1
pacyeToB MPUHMMAIOTCA MPOEKTHble pelleHus. Tak, ans
3aWuUTbl OMOP apoYHbIX MPONEeToB OT Hasana CyAoB U
nefoBbIX Harpy3ok OblNO MPUHATO pelueHne MoCTpouTb
WCKYCCTBEHHbIE OCTpPOBa M3 KaMeHHOW Habpocku, KOTo-
pble cHapyxu ByayT ycuneHbl xene3obeToHHbIMY TeTpa-
nogamu (PucyHok 1.10).

[pyron npumep, 3TO Harpysku Ha COOPYXeHue OT
MEeLNEHHbIX TEKTOHNYECKUX MOABMXKEK 3€MHOWN KOpbl. Tak
KaK YHUKanbHble 0O6bEeKTbl MPUXOAUTCHA CTPOUTbL B CIOX-
HbIX MHXEHEePHO-reonorM4ecknx ycnosusx, a camu obb-
€KTbl MOryT 3aHMMaTb 3HaYuUTenbHble nrowagn, To BO3-
MOXHa CUTyauusi, korga oObEKT OKaXXETCH pPacroNoXeH-
HbIM Ha TEKTOHWYEeCcKOM pasnome. B Hawen npaktuke
TakMM 06bEeKTOM Obin pesepByap ANsl XpaHEHWs1 CbIpoW
HedTM emkocTblo 100 000 M3 Ha 6ase Kacnuiickoro Tpy-
6onpoBogHoro koHcopuuyma (KTK) B nocenke HOxHas
o3epeeBka KpacHogapckoro kpasi.

Ona un3yyeHnss BNUSHUA MeANEHHbIX MOABWUXEK
3eMHON KOpbl Ha Jedopmaumnm CTEHOK pesepByapa C
nnaeawlLen Kpbiwen 6na coenaHa KomnbloTepHask MO-
Oenb  CUCTEMbl  «OCHOBaHWEe-coopyXeHune»  (PuUcyHoK
1.11).

PucyHok 1.11 — PacyetHas mogens MK3 cuctemsl
«OCHOBaHVe-yHAaMeHT-pe3epByap»

PesynbTaTbl MOAENVMPOBaHWA Mokasanu, 4YTo npu
pa3sMelleHMn KonbLieBOro dyHaameHTa pesepByapa Ha
CKalrilbHOM OCHOBaHWUU N pac4YeTHbIX OTHOCUTEJIbHbIX CMe-
LLIeHNAX Y4acTKOB 3EMHOW KOpbl, CTEHKU pe3epByapa CO
BpemeHem obpaasytoT cknagky (PucyHok 1.12) Takum 06-
pa3om, 4YTO CTaHOBUTCA BO3MOXXHbIM 3aBUCaHWE MOHTOHa
Ha cTeHkax PBC.

URES
345
316
838
259
3
201
173
144
115
| 6.63
575
.2.88
12031

PucyHok 1.12 — PacyeTHble gedopmaumm cteHok PBC

Tak Kak 3aBUCaHWe NMOHTOHa — 3TO OAWMH U3 OCHOB-
HbIX (baKkTOpPOB, MPMBOASLIMX K NOXapy Ha pesepByapax
TaKoro TMna, To GbINK BbINOMHEHbI pacyeTbl U paspaboTa-
Ha creumarnbHas KOHCTPYKUMS DyHOAMEHTa C MPOMEXy-
TOYHOWM MOAYLIKOW, KoTopble obecneunnn GesonacHyo
aKcnnyaTaumo obbekTa.

Bonpock! dnst CaMOKOHmMpoJis

1. Kakaa Harpyska oka3blBaeT Haubonbluee BnusHue
Ha HecylMe KOHCTPYKUMW  3[4aHWA  BbICOTON
200+400m ?

2. Bce nu Bugbl M BeNWYMHbI BHELUHUX HArpy3ok Ha
YHUKanbHble 3[0aHWS U COOPYXXEHUS YYTeHbl Ael-
cteyowmmm CHull?

3. Yro pgenatb, ecnu B gencteyrowmx CHull HeT meTo-
OWKM pacyeTa KakoW-TO Harpysku, OeNCcTBYOWen Ha
YHUKarnbHbI 06beKT?

4. Yrto onacHee ans 60nblIENPONeTHbIX 34aHMN U CO-
OPY)XEHUI: BepTuKanbHasa UM ropu3oHTanbHas Co-
CTaBrsoLWas CerCMMYECKOn Harpyskn?

5. Kakasi BenuuumHa pacyeTHOW Harpysku Ha yHuKanb-
HbIl OOBLEKT MMEET NPUOPUTET: MONyYeHHas Ha OcC-
HoBe pevictBytowmx CHuIM nnm Ha ocHoBe cneuu-
anbHOro MOAENUPOBaHWUS W/UNN HayYHbIX Uccneno-
BaHUN?

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beHﬂaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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2  BBIBOP PAIITMOHAJIBHON
KOHCTPYKIIMU ®YHIAMEHTOB

2.1 O6wue nonoxeHusi pacdiema

[MpoekTnpoBaHMe OCHOBaHWI SIBNSETCS HEOTbEeM-
NIEMON COCTaBHOWN YacTbi MPOEKTUPOBAHUS COOPYXKEHUN
B uenom. OcHOBaHMS paccuyvTbIBAOT MO ABYM rpynnam
npenenbHbIX COCTOSHUN:

® 10 NepBou rpynne — no HecyLlen crnocobHoCTy;

e 1o BTOpOW rpynne — no gecdopmauusm (No ocag-
Kam, npornbam, nogbemam u T. 4.).

PacueT ocHoBaHui no gedopmaumsam SOMMKEH Bbl-
NOMHATLCS BCerga, B TO BPEMSI, KaKk pacyeT Mo Hecyllen
CMocobHOCTM M YCTOWYMBOCTU BbIMOMHAETCA B 0COObIX
cnyyasnx, oroBapuBaemMbix CI120.13330.2011 «OcHoBa-
HWS 34aHUIA U COOPYXKEHUNY.

Llenbio pacyeta ocHOBaHuUin No AedopmMaumsm sB-
naeTcs orpaHnyeHne abComMOTHLIX UMM OTHOCUTENbHbLIX
nepemMeLyeHn pyHaameHToB U HagdPyHOAMEHTHbIX KOH-
CTPYKUUIA TakMMK npegenamu, npu KOTOpbIX rapaHTupy-
eTcs HopmarbHas 3KCriyaTauusi COOPY)XEHWUS U He CHU-
)KaeTcsi ero JONroBe4HOCTb.

B nedopmMauusix ocHOBaHWs BbIAENSAIOT:

ocaoku — pedopMaunm, NpoMcxosiine B pesyrb-
TaTe YNMOTHEHWA TPyHTa NOA BO3OEWCTBMEM BHELLHUX
Harpy3ok W, B OTAENbHbIX cryvasix, cobCTBEHHOro Beca
rPyHTa, HEe COMPOBOXAALMECH KOPEHHBIM M3MEHEHMEM
€ro CTPYKTYpbl;

npocadku — fedopmauun, npovcxogsiime B pe-
3ynbTaTe YMroTHEHWS U, Kak NPaBuio, KOPEHHOro nsMe-
HEHUsI CTPYKTYPbI FPYHTa NoJ BO3AENCTBMEM KakK BHELUHUX
Harpy3ok 1 coBGCTBEHHOrO Beca rpyHTa, Tak U AOMNOMHK-
TenbHbIX (baKTOpPOB, Takux, Kak, HanpuMep, 3amadnBaHue
MaKpOMOPUCTOro  MPOCaZ0YHOr0 [pyHTa, OTTauBaHue
nefoBbIX MPOCIIOEK B 3aMep3aloLLeM rpyHTe U T.0.;

noovemul u ocedanus — nedopmaumm, CB3aHHbIe
C M3MeHeHeM obbemMa HEKOTOPLIX FPYHTOB MpU U3MEHE-
HAM KX BIAXHOCTU WM BO3OEWCTBUMM XUMWYECKMX Be-
wecTtB (HabyxaHne n ycagka) v npy 3amep3aHun BoAbl B
nopax rpyHta (Mopo3Hoe My4YeHne n oTTauBaHue rpyHTa).

CoBmecTHas Aedopmauunsi OCHOBaHWSA 1 COOpYXe-

HMS MOXET xapaKkTepn3oBaTbCs:

e abContoTHOM OCafKoW OCHOBaHWA S oTAernbHOro
dyHOaMeHTa;

e cpefHeit 0CafKoil OCHOBAHMWS COOPYXEHUS  S;

e OTHOCUTENbLHOW  HEPaBHOMEPHOCTbIO  0CafoK
ABYX (oyHaameHToB AS/L;

e KpeHoM byHAameHTa (CoopyKeHus) i;

e OTHOCMUTEMbHbIM Nporn6om unu Beirmbom f/L;

®  KPMBW3HOM M3rmbaemoro y4acTtka COOpYXEHUS 0

e OTHOCUTENbHBLIM YrIOM 3aKpyYMBaHWUS COOpYXe-
HUA 9 ;

e [OPW3OHTanbHbIM MepeMelleHneM dyHaaMeHTa

PacyeT ocHoBaHusi no /J,ed:)OpMaLMﬂM npoun3Bo-
AnTca ncxoga U3 ycrnoseus
S<S,, (5.1)
roe S — coBmecTHas Aedopmalus OCHOBAHUS U COOPY-
XeHwud, onpeaendemMasn pac4yeToMm,;

S, — npedernbHoe 3Ha4YeHWe COBMECTHOW Aedopma-
LI OCHOBAHMSI U COOPYXEHUSI.

MpenenbHble 3HaYeHUss COBMECTHbIX Aedopmaumin
OCHOBaHMSA U COOPYXEHUS YCTaHaBNMBAaKOTCA UCXOOS U3
HeobxoaAMMOoCTN cobnaeHUs:

e TEXHOMNOrMYEeCKUX UNN apxXmMTEKTYpHbIX Tpebosa-
HWUI K fedpopmaLumsam COopyXeHus;

e TpeboBaHU K NPOYHOCTW, YCTOWYMBOCTU U Tpe-
LLIUHOCTONKOCTWN KOHCTPYKLMIA, BKNOYas O6LLyl0 yCTONYm-
BOCTb COOPYXEHUS.

MpepenbHble 3HayYeHus AedopMaunii OCHOBaHWN
ponyckaeTcs npuHumaTte no Tabnuua 2.1, ecnu KoH-
CTPYKLIMN COOPYXXEHNI HE paccymTaHbl Ha YCUINSA, BO3HN-
KalooLme B HWX Npu B3aUMOAEWCTBUWN C OCHOBaHMEM, U B
3afaHUN Ha NPOEKTMPOBaHMNE He YCTaHOBMEHbl 3Ha4YeHWs
npeaenbHbIX gedopMaLui.

Tabnuua 2.1 — BenuuunHel npegenbHbix gedopMaumii OCHOBaHUS

MpepenbHble gedopmaunmn
OCHOBaHWA

OTHOCK-
CpeaHss (mak-

CoopyxeHus TenbHas Kpen
pasHocTb| P cumanbHas)
ocapok ' locaaka S, [em]
(4S/L)

1. MponsBoacTBEHHbIE U
rpaxgaHCckne OfQHO3TaXHble U
MHOrO3TaXHble  34aHuss ¢
MOSTHBIM KapKacoM:
Xenes3obeToHHbIM 0,002 - 10
TO e, C YCTPONCTBOM Xene-
300€TOHHBIX ~ MOACOB  WUin
MOHOMNUTHBIX NEPEKPbITUA, a
Takke 34aHUS  MOHOMWUTHOW
KOHCTPYKLMN
CTanbHbIM 0,003 - 15
TO Xe, C ycTpoucTBoM xene-| 0,004 - 15
306€TOHHBIX ~ MOACOB MU
MOHOMNUTHbBIX NEPEKPbLITUIA
0,005 - 18
2. 3paHus n coopyxeHus, B
KOHCTPYKUMSAX  KOTOpbIX  He
BO3HMKalOT YCUNUsi OT Hepas-
HOMEPHbIX 0CadoK 0,006 — 20
3.MHoroaTtaxHble Geckapkac-
Hble 30aHUs C  HecyLyMu
CcTeHamu u3:
KPYNHbIX NaHenen 0,0016 - 12

KPYNHbIX OnOKOB unn  Kup-
nuyHou knagkn 6e3 apmupo-
BaHus 0,0020 — 12
TO Xe, C apMMpOBaHWEM, B
TOM 4ucCre C YCTPOWCTBOM
»Kene306eTOHHbIX NosICOB 0,0024 18

4.CoopyxXeHns aneBaTopoB U3
Kene3obeToHHbIX  KOHCTPYK-
Uni:

pabouve 3a0aHUsi U CUSNOCHbIV
KOPryC  MOHOMNWUTHOM  KOH-
CTPYKUMM Ha ofHou dyHAa-

MEHTHOW NnuTe - 0,003 40
TO e, C60PHOI KOHCTPYKLMK - 0,003 30
OTAENbHO CTOSLWMIA  curoc-

HbIi  KOPNyC  MOHOJNTHOM

KOHCTPYKLUK - 0,004 40
TO e, COOPHOW KOHCTPYKLMK - 0,004 30

5. ObiMoBble Tpybbl BbiCOTOM

H, m:

H <100 - 0.005 40

OcHoBbI pacyeTa N KOHCTpynpoBaHUA (*)yH,EI.aMeHTOB BbICOTHbIX U YHUKAIbHbIX 30aHun
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MpenenbHble Aedopmaummn
OCHOBaHus
OTHOCK- c (
TenbHas peaHasa (Mak-
Coopyxenus pa3HOCTH KpeH | cumarnbHas)
0cafoK I locaaka S, [em]
(AS/L)
100 < H <200 - |U@H) 30
200 <H <300 - |U@H) 20
H > 300 - |ueH) 10
6. KecTkme  coopyxeHus
Boicoton go 100 m, kpome
yKa3aHHbIX B N03. 4 n 5 — 0.004 20
7. AHTEHHble  COOpYXEeHus
CBA3N:
CTBOIbl MaYT 3a3eMIIEHHblE - 0,002 20
TO Xe, IMNEKTPUYECKN U30Nn-
poBaHHble - 0,001 10
GaLHu pagmo 0,002 - -
6aLHn KOPOTKOBOIHOBbIX
paguocTaHummn 0,0025 - -
6awHun (oTaenbHble 6rokn) 0,001 - --
Onopbl  BO3AYLWHbLIX  NNHWN
anekTponepegauu:
NPOMEXYTOYHbIE NPsIMblE 0,003 - -
aHKepHble " aHKepHo-
yrnossble, NPOMEXYTOYHbIE
yrroBble, KOHLUEBbIE, MopTarnsl
OTKPbITBIX  pacnpepenuTens-
HbIX YCTPOWCTB 0,0025 - -
cneumarnbHble NepexofHbIe 0,002 - —

[MpumeyvaHus

1. 3HaueHune npefensHoOM MakCuMarnbHOW OCadku OCHOBaHWUS
max
(t)yH,D,aMeHTOB Su NpUMEHAETCA K COOpPYXeHUAM, BO3BO-

OVMbIM Ha OTAENbHO CTOALWMX (hyHAAMeHTax Ha eCTeCcTBEH-
HOM (MCKYCCTBEHHOM) OCHOBaHWW UMK Ha CBalHbIX pyHAa-
MeHTax C OTAENbHO CTOSILUMMU POCTBEPKaMU (NIEHTOYHbIE,
cTonbyatbie U T. n.).

2. 3HauyeHue npenenbHOM cpegHen ocagku S, OcCHOBaHUs

(yHOAMEHTOB NMPUMEHSAETCA K COOPY>XEHUSIM, BO3BOAUMbIM
Ha eQVHOM MOHOMNUTHOM ene3obeToHHOM byHAaMeHTe He-
pa3pesHoV KOHCTPYKLUMK (MepeKpecTHbIe NEHTOYHbIE U NANT-
Hble (PyHAAMEHTbl Ha eCTECTBEHHOM WM NCKYCCTBEHHOM OC-
HOBaHWM, CBaviHble (PYHAAMEHTbI C MAUTHBIM POCTBEPKOM,
NNUTHO-CBaWHble PyHAAMEHTLI U T. M.).

3. TpepenbHble 3Ha4YeHUss OTHOCWUTEMbLHOrO Mpornba 3gaHui,
ykasaHHble B no3vuum 3, npuHuMaioT pasHbeiMu 0.5(As/L), a
OTHOCUTENBHOTO BbIrMba — 0,25(As/L),

4. Tpn onpeaeneHnn oTHocuTenbHOI pasHocTu ocapok (AS/L)

B no3. 8 3a L npuHumaetcs paccrosiHne mexagy ocamu 65o-
KOB (PyHAAMEHTOB B HamnpaBneHUW rOpU3OHTamNbHbIX Harpy-
30K, @ B OMopax C OTTSHKKaMU — paccTosiHUe Mexay OCAMM
cxkaToro chyHoameHTa 1 aHkepa.

5. Ecnu ocHoBaHMsi CNOXeHbl FOPU30HTamNbHLIMU (C YKIOHOM He
6onee 0,1), BblAePXXaHHLIMKU MO TOMLUMHE CMOSIMW TPYHTOB,
npefernbHble 3Ha4YeHVWA MakCUMarbHbIX U CPedHUX OCafoK
ponyckaetcs ysennumnsatb Ha 20 %.

6. [NpepenbHble 3Ha4YeHUs NOABEMA OCHOBAHWS, CIOXEHHOro
HabyxalLwWmmy rpyHTaMu, AOonyckaeTcs MpUHMMAaTh: MaKCu-
ManbHbIA U cpegHuiA nogbem B pasmepe 25% u oTHoCUTENb-
HYl0 HepaBHOMEPHOCTb 0CaAOK (OTHOCUTENbHBLIA BbIrnb)
3paHus B pasmepe 50% COOTBETCTBYHOLUMX NpefernbHbIX
3HaveHnn Aedopmauuii, NPUBEAEHHbLIX B HACTOALLEM MNpu-
NoXeHuu.

7. Ha ocHoBe 0606LLeHNs onbiTa MPOEKTUPOBAHNSA, CTPOUTENb-
CTBa U 3KCMnyaTauuy OTAENbHbIX BUAOB COOPYXEHWI gonyc-
KaeTcsl NpMHUMAaTL npefenbHble 3HadYeHust gedopmauuii oc-
HOBaHWs (PyHOAMEHTOB, OTMMYAOWMECS OT YyKasaHHbIX B
HaCTOSILLIEM NPUTIOXKEHUN.

2.2 [lpoekmupoeaHue ghyHOaMeHma Ha
ecmecmeeHHOM OCHO8aHUU

2.2.1 KoHcmpykuyuu ¢pyHOameHmMoe Mesiko20
3asioeHus
Dynoamenmom HasbIBAOT MNOA3EMHYIO 4acTb

30aHusA, nNpefHa3HayeHHylo AnA nepefayvn Harpysku oT
3[aHMA Ha 3aneralowmne Ha HEKOTOPOW rnybuHy rpyHTbI
ocHoBaHus. Ilodouweoii dyHoameHTa HasbiBaeTcs ero
HIDKHSS MOBEPXHOCTb, COMpPUKacaloLasca ¢ OCHOBaHNEM;
BEPXHASA MMOCKOCTb (PyHAAMEHTa, Ha KOTOPYIO OnupatoT-
CA HaseMHble KOHCTPYKUMW, HasblBaeTca odpe3om. 3a
wiupuny yHagamMmeHTa NpUHUMaeTcs MUHMMAaIbHbIA pas-
Mep nofoLBbl b, a 3a dauny — HanGonbLmii ee pasmep .
Boicoma dyHpameHTa hy ecTb paccTosiHie OT NMoAoLLBbI
po obpesa, a paccTosiHMe OT MOBEPXHOCTU NINaHMPOBKM
[10 NOJOLLBbI Ha3blBAETCS 2Ly6unoil 3anoxcenus d.

K dyHOameHTaM Menkoro 3anoXeHusi OTHOCATCH
dyHOamMeHTbl, NnepeatoLme Harpy3ky Ha rpyHTbl OCHOBa-
HMS NpeuMyLLecTBEHHO yepe3 nogowsy. OHM MpuMeHs-
I0TCA B pasnuyHbix  0obnactax ©  MHXEHepHo-
reoniorMyecknx ycrioBusix kak B COOPHOM, Tak U B MOHO-
nuTHOM BapuaHTax (Tabnuua 2.2).
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Tabnuua 2.2 O6nactu npuMeHeHWst (OYHOAMEHTOB MENKOro
3anoXeHns 5
Tun dpyHoameHTa Bug Hag3eMHON KOHCTPYKLMK a) ) B)
OTaenbHbIn KonoHHslI, yrnbl 3aaHui, 6anku, depmel,
apku, onopbl pam 1 ap.
J1eHTOYHbIN CTeHbl 30aHnn 1 COOPYXKEHWI, OMOPHbIe
pambl 060pyAOBaHUs 1 Ap. by
CnnotuHown BbicoTHble 3gaHus, 3aBoackue (habpuy-
(NWTHBIN) Hble) TpyObl, HACOCHbIE CTaHLUMK U Ap. hy hy h,
MaccuBHbI BaluHu, MayTbl, MOCTOBbIE OMOPbI, KONOH-
Hbl, CTaHKV U Apyroe obopygoBaHve

Mpn ueHTpanbHOW Harpy3ke ¢opmy OTAENbHbIX
dyHOAMEHTOB B NraHe pekoMeHayeTcs NpuHMMaTh KBagd-
paTHOW, a Npu BHELEHTPEHHOW Harpyske — MnpsMOoyrosb-
HoW (C oTHOLEeHnem cTopoH 0,6 — 0,85).

He3aBncvMMo OT TIPyHTOBbLIX YCMOBUIA  (Kpome
ckanbHbIX TpPYHTOB) nof yHOamMeHTamu ycTpauBaloT
nogrotosky TonwmHon 100 MM: nNod MOHOMUTHBIMU —
6eToHHyt0, 13 6eToHa knacca B3,5; a nog c6opHbiMK — 13
necka cpepHen kpynHoctu. NMpun Bo3BeaeHun dyHaameH-
TOB Ha CKalbHbIX TPYHTax MO rPyHTOBOMY OCHOBAHWIO
yCTpavBaloT BblpaBHMBatoLLui cnon 6eToHa knacca B3,5.

2.2.1.1 KameHHble u 6emoHHbIe hyHOaMeHMbI

KameHHble 1 6eTOoHHble hyHAAMEHTbl ycTpavBa-
IOTCA MOHOMNWUTHBIMW W MPOEKTUPYIOTCA Kak xecTkune. OHu
6bIBaIOT CMMOWHBIMU MacCUBHBIMU NOA BCE COOPYXEHMWe,
CNIOLWHBIMWA NIEHTOYHBIMW MOA, CTEHbl 34aHWA N OANHOY-
HbIMW MOA OTAENbHbIE ONOpPbI, CTONObI Y KOMOHHbI.

KameHHble hyHOaMeHTbI BbIMOMHAITCA U3 KaMHSA
mapku He Hwke 100 n pacteopa He Huxke 10, 6eToHHbIe —
n3 6etoHa He Hwxe B7,5. MNpu cobniogeHumn Boilwenepe-
YMCrEeHHbIX TpeboBaHWM (MapoK MO NPOYHOCTU U COOTHO-
LUEeHU YCTYMOB) NpoBepka NPOYHOCTM MaTepuana gyH-
AameHTa He TpebyeTcs.

®PyHOaMEHTbl YLUMPSAIOTCA K MOAOLUBE YCTynamu,
pa3mepbl KOTOPbIX ONPEAEnsTCsa YIMOM XeCTKOCTH o, T.
e. npegenbHbIM YrIOM HakmoHa, MpyW KOTOpOM B Tene
dyHOaMeHTa cKanblBaoLwye YCunus paBHbl PaCHETHbIM
3HaYeHUsIM. Yron XeCTKOCTU 1N OTHOLLEHNE MeXay LumMpu-
HOW by v BbIcOTOW hy ycTynoB HasHauaTca no Tabnuua
2.3 n Tabnuua 2.4:

Tabnuua 2.3 Yrnbl )KeCTKOCTU U MUHUMASbHbIE OTHOLLEHUS b, K
h, kKaMeHHbIX yHAaMEHTOB

|

PucyHok 2.1 — KoHCTpyKUUN XeCcTkux (pyHaamMeHToB: a —
MWHUManNbHON WMPUHBI; 6 — 0BbIYHOW;
B — YLUMPEHHOMN
2.2.1.2  )Xene3zob6emoHHblIe MOHO/MUMHbIE
¢pyHOameHmbI

OTpenbHble MOHOMUTHbIE KEene300eToHHble dyH-
OaMeHTbl MPOEKTUPYIOTCS M3 Tsbkenoro GeToHa kracca
B15 n B20 B cooTtBeTcTBMM C TpeboBaHusimmn CI1 50-101-
2004. OHM COCTOAT M3 NNUTHOW YacTu CTyneH4yaTon dop-
Mbl, Nepefarollent Harpy3ky Ha rpyHT, U MOOKONOHHUKA,
KOTOPbIA CTbIKyeTCA C KOMOHHOW. KOHCTpPYKTUBHOE peLue-
HUe 1 pa3mepbl yHOAMEHTA OAMHAKOBbLI OIS COMpsKe-
HUS1 ero co COOPHbIMU M MOHOMUTHBIMU KONIOHHaMW, 3a
WCKITIOYEHNEM BEPXHEN YaCcTW NOOKONOHHUKA.

OcHOBHble pa3mepbl (hyHOAMEHTOB Ha3HayalTCcs
kpaTHbiMn 300 MM. BbicoTy dyHOameHTOB(OT NOAOLLBHI
po obpesa) npuHumatoT pasHon 1500, 1800, 2400, 3000,
3600 n 4200 mm. BepxHuii o6pe3 dyHOaMeHTa OOMmKeH
ObiTb Ha 150MM Hwxke ypoBHS umuctoro nona. LUunpuHy
noJoLWBbl KBaApaTHbIX (MPW LEeHTpanbHbIX Harpyskax) u
NpsMOYronbHbIX ~ yHAaMeHToB npuvHumatrot 1500 —
6600MMm, anvHy — 1500 — 8400mm. lNpuHATbIe pa3mepsl
PyHAaMEHTOB HEOOXOAMMO YBSA3bIBATb C KOHCTPYKLMSAMU
1 obopyaoBaHueEM 3arnybneHHbIX NOMELLEHWIA.

Mpu conpspkeHun dyHaameHTa co COOpHbIMU KO-
NIOHHaMM B BEPXHEN YacTu MOAKOSIOHHMKA yCTpanBaeTcs
cTakaH. Pa3mepbl NOAKOMOHHMKA Ha3Ha4yalTCa KOHCTPYK-
TMBHO U NpMHMMatoTCs TunoBbiMK (Tabnmua 2.5). Tonwwm-
Ha OHa CTakaHa byHOaMeHTa NPUYHUMAaeTCHa Mo pacyeTy,
HO He MeHee 200 mm.

BbicoTa nnuTHOW 4YacTn pyHaameHTa K BbiCOTa
CTyneHewn HasHavaTcs kpaTtHbiMu 150mM. MnuTta moxeT

Mapka pac- [aBneHve Ha h= umeTb o Tpex ctynexen (hy, h, u h3), pasmeps! koTopbIx
TBOpAa rpyHT P, KMa a b.v/ ,=tga NPUHNUMAIOTCHA KOHCTPYKTUBHO B 3aBUCMMOCTU OT BbICOTbI
50-100 <250 38°30' 0,80 (Tabnuua 2.6).
<250 33°30" 0,67 Tabnuua 2.5 Pazmepbl, MM, MOAKONIOHHUKOB
10-35 <250 33°30/ 0,67 CeueHve Pa3mephbl cTakaHa
<250 29°44' 0,57 KOJOHHb! Paamepb! B nnakxe rny6uHa B NnnaHe
<10 <250 oo 27 400x400 900x900 800 550x550
. 500x500 800 650x650
400x600 1200x1200 900 550x750
500x600 800 650x750
Tabnuua 2.4 Yrnbl XeCTKOCTU U MUHUMASbHbIE OTHOLLEHWS b, K 400x800 900 550x950
h OCTOHHLIX yHAaMeHTO8 500x800 1200x1500 900 650x950
JIeHTOYHbIN OTaenbHbI
Knacc %'zBJ:eHHMTe yHaameHT yHaameHT Tabnuua 2.6 Beicota, MM, CTyneHel NNUTHON YacTn dpyHaamMeH-
6eToHa D %a b,/h,= b,/h,= Ta
' « =tga v =tga BbicoTa nnuTHol yactu h h; h, h;
>B15 <150 36°30’ 0,74 33°30’ 0,67 300 300 — -
> 150 33°30’ 0,67 31°13’ 0,61 450 450 — —
<B15 <150 33°30 0,67 31°13’ 0,61 600 300 300 —
> 150 29°44/ 0,57 26°30' 0,50 750 300 450 -
900 300 300 300
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BbicoTa nnuTHO Yactyu h hy h, h,
1050 300 300 450
1200 300 450 450
1500 450 450 600
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PucyHok 2.2: MOHONUTHBIN Xene300eTOHHbIN
ctonbyaTtbii yHOaMEHT:

a — obuwmi BuAa; 6 — NOAKONOHHUK, 1 — NNUTHasA YacTb
(ogHo-, ABYX- MNK TpEXCTyneH4yaTas) 2 — NoAOLLBEHHAs
nnuta; 3 — NOAKONOHHUK CTakaHHOro Tvna; 4 — obpes
dyHOameHTa; 5 — cTakaH; 6 — nogowsa dyHAameHTa; 7 —
KOJTOHHa.

2.2.1.3 XemnezobemoHHble c60pHbIe hyHOamMeHMbI

JleHTouHble cOOpHble yHOaMeHTbl COCTOAT U3
OeTOHHbIX GNOKOB CTEH MOABAarioB U Kene300eTOHHbIX
dyHaamMeHTHbIx nnut (PucyHok 2.3). Pasmepbl 1 mapku
byHAaMEHTHbIX NNUT NpuBedeHsbl B Tabnuua 2.7, a 6no-
koB B Tabnuua 2.10. MNpu cTpouTenbCcTBe 30aHnii, K KOTO-
pbIM He npeabsBnseTcs TpeboBaHU NOBbILLEHHOM XeCT-
KOCTW, Ha MPOYHBbIX FPYHTax Npu ypoBHE MOA3EMHbIX BOL
HWXKe MOAOLWBbLI (hyHAAMeHTa [OMNycKaeTcsi NpUMeEHEHne
NPEpPbLIBUCTbIX  NMEHTOYHbIX  (PYHOAMEHTOB,  KOTOpble
yCTpamBalT W3 MMWUT, PaCMOSIOKEHHbIX HAa HEKOTOPOM
paccTtosiHuM Apyr oT gpyra (B Tex cny4asix, korga nony-
YeHHas B pacyeTax LUMpUHA OKa3blBAETCS MEHbLUE CTaH-
AapTHbIX NNUT).

b N3

(Tlo pacuery)

w

@M
(llo pacuery) 2 1 1

PucyHok 2.3 — COOpHbIV NEHTOYHBIN DyHAAMEHT
a — Ans 3gaHnsa ¢ noagarnowm; 6 — ang 3agaHus 6es
nogsana
1 — noBEpPXHOCTb rPyHTa; 2 — 6ETOHHBbIE 6OKK;
3 — dbyHAaMEeHTHble NAnThbI

B uenax akoHoMun maTtepuanos paspaboTaHbl ny-
CToTenble CTeHOBble 6MOKM (MPUMEHSAINTCA B MarnoBnax-
HbIX rpyHTax), pebpuctble nutbl (Tabnuua 2.9) 1 NAUTbI
C yrnosbiMu Belpe3amu (Tabnuvua 2.8).

Mpy 3HauMTEnbHbIX Harpyskax gonyckaetcs npu-
MeHeHne pebpucTbix xene3obeToHHbIx 6nokos (Tabnuua
2.9), paccuutaHHbIx Ha gasneHue nog nogowwsown 300 klMa
npu TonwuHe onupaemMon Ha Hux cteHbl 400 mm. o
ycrnoBusiM TpelynmHoobpa3oBaHusa 6rokn paccuuTaHbl Ha
NPUMEHEHVE BbilLie YPOBHS NOA3EMHbIX BOA.

Tabnuuya 2.7 MNnuTbl xene3obeToHHbIX NEHTOYHbIX PYHAAMEHTOB

OcHoBHble pa3mepbl nnu- | Pacxog maTtepu-

Mapku Tbl, MM anos Macca
NAnThI 6eToH, | cTans, Tk,
b | h a w3 Kr T
oI16.24 2380 037 | 184 | 0093
one.12 | 8991180 30 | — | 018 | 091 | 045
or8.24 2380 046 | 25 | 115
ong.12 | 890 | 1180 | 300 [ 10| 4595 | 124 | 055
®I110.30 2980 069 | 471 | 175
®I110.24 2380 055 | 376 | 1.38
on10.12[ 1000 | 1280 | 3%° | 250 | 026 | 1.87 | 0,65
oN110.8 780 017 | 124 | 0.42
®M112.30 2980 0.82 | 7.88 | 2.05
oM12.24 2380 065 | 630 | 163
®n12.12| 1200 1180 | 300 | 350 | 031 | 313 | 0,78
OM12.8 780 020 | 2008 | 050
®I114.30 2980 0.96 | 1243 | 2.40
®I14.24 2380 076 | 985 | 1.90
®n14.12| 1400 | 1180 | 300 | 400 | 036 | 438 | o091
o148 780 023 | 311 | 058
®1116.30 2980 1.00 | 1582 | 2.71
®I16.24 2380 0.86 | 12555 | 2.15
®n116.12| 1600 | 1180 | 300 | 500 | 0,41 | 6,02 | 1,03
oI116.8 780 026 | 3384 | 0.65
®1120.30 2980 2,04 | 15,60 | 5,10
®120.24 2380 162 | 1247 | 405
on120.12[ 2999 1180 | 990 | 790 | 578 | 619 | 1,95

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN




MapuHnue M. B., Ewerko O. 1O., Yymak M. B., Tkaues U.T. 24
OcHoBHble pa3mepsl Nnu- | Pacxon matepu- Macca 6 Pa3mepbl 6roka, Mm 06beM
Mapku Tbl, MM arnos Mapka 6no- =5, a WwupuHa | BeicoTa | BeTona, Macca
NAUTbI BeTon, | cran, | T ATeh ka s Groxka, T
b | I | h|a|%0" | ! b h i
i < ®BM 24.4.6 400 0,44 1,05
®1120.8 780 050 | 404 | 1,25 ®BM2456 | 2380 | 500 0,53 1,26
®124.30 2980 2,39 | 27,44 | 598 ®B[M24.6.6 600 0,58 1,40
dJ124.24 2380 1,90 21,80 4,75
MpumevaHus

iﬂgi;z 2400 1718800 500 900 g’gé 170’1609 i’ig 1. Macca 6noka npueeaeHa ana Taxenoro b6eToHa.

: : . : 2. Mapka 6nokos: ®5C — pyHAAMEHTHBI GNOK CNIOLLHOW;
®J128.24 2380 2,36 32,01 5,90 OBEB — hyHAAMEHTHBIN GrOK ChoLLHOM ¢ Bbipe3oM (240 x
®J128.12 2800 1180 500 | 1000 1,13 15,03 2,82 300 mMMm) Ans yknagkv nepemMblyek, NnT NepekpbITUA U Npo-
DJ128.8 780 0,72 10,30 1,80

: 2 2 2 nycka KOMMyHUKauui nog notonkom B nognonee; ®bI — ny-
®N32.12 1180 1,29 | 2324 | 3,23 CTOTENbIi.

3200 500 1200
o328 80 082 [ 1576 | 205 Bce anemeHTbl cOOpHbIX hyHAAMEHTOB yknapbl-
Tabnuua 2.8 MANTbI C YINoBbIMY BbIpe3amm BalOTCA Ha LEMEHTHOM pacTBOpe C Tonu.lylHon weos 20
- Pacxon Matepia- MM. I'IpOCTpaHCTE;eHHaﬂ XEeCTKOCTb 3[4aHWU OCyLLeCTBMs-
Mapka asmepbl, MM nos Macca €TCA MNepeBA3KOM CTEHOBbIMM Griokamu NpoAONbHbBIX U
WTSI | b A TN B ””‘fb'r nonepeyHbiX cTeH (PUCyHOK 2.4, a) U 3aKnagkoit B ropu-
m° ’ 30HTanbHblE LIBbI CETOK M3 apmatypbl AnameTpom 8 —
©20.24-258 32,70 10mm (PucyHok 2.4, 6).

®20.24-358 | 2380| 2000 | 500 | 1,80 39,28 | 4,50 Mpu BO3BeaeHMM COOPHLIX (DYHOAAMEHTOB Ha
$20.24-458 47,15 CUNbHOCXNUMAaeMbIX, MPocago4HbIX U OPYrNX CTPYKTYPHO-
$24.24-258 48,00 HEYCTOMYMBLIX TPYHTax, a Takke npuv HepaBHOMEPHOM
®24.24-358 (2380 2400 | 500 | 2,11 60,58 5,28 HannacToBaHUM CroeB Ans YBeNMYeHUs! XeCTKOCTU 3aa-
®24.24-458 78,80 HWSl NpelyCMaTPUBAIOTCS apMUPOBAHHbIE LLIBbI UMW NOsica
232'22'523 2380l 2800 | s00 | 253 3'38 6.32 nosepx yHAaMeHTHbIX NAUT UM NocnegHero psga cre-
207908 ' X ' HOBbIX GIOKOB NO BCEMY NMEpPUMETPY 34aHusa ¢ cobnoae-

$28.24-458 125,31 6 ..

®32.24-258 | 2380 3200 | 500 | 2,01 | 12529 | 7,27 HUEM CNEeAYIOLMX TPEDOBAHNM:
©32.24-358 141,85 e  apMUPOBAaHHbLIN LLIOB U3 pacTBOpa Mapku He Huxe

M50 nmeet TonwuHy 3 — 5 cm;

Mpumeyanms . apMUpoBaHHbIN nosic Beicoton 10 — 15 cm un3 be-

1. [OnuHa nnuTtHOM Yyactn 1800MmM ans Bcex TMNMOpa3mMepoB.

2. PacwwudpoBka 0603HaveHn crnieagyrowas: $28.24-358 —
nnuTa c yrnosbiMuU Bblpe3amu AnuHow 2380MM, WmpuHon
2800mM, paccunTtaHHasa Ha gasneHue nog nogowwson 350
kMa.

Tabnuua 2.9 PebpucTtblie xene3obeToHHble Br1okM

Mapka Pasmepbl, MM Pacxon maTtepnanos Macca

6roka | b h 6e1|;;)3Ha, ctanu, kr | 6rnoka, T
®40-24 | 4000 | 2400 | 600 3,04 704 7,96
$40-16 | 4000 | 1600 | 600 2,34 429 5,85

Tabnuua 2.10

CTeHoBble BoKM AN NEHTOYHbIX PYHAAMEHTOB
Pa3mepbl 6r10ka, MM O6bem
Mapka 6110- ANVHa | WwupuHa | BbicoTa | GeToHa, Macca
Ka 3 6noka, T
| b h M

®BC 24.3.6 300 0,41 0,97
®BC 24.4.6 2380 400 0,54 1,30
®BC 24.5.6 500 0,70 1,63
®BC 24.6.6 600 580 0,81 1,96
®dBC 12.4.6 400 0,26 0,64
®BC 12.5.6 500 0,33 0,79
dBC 12.6.6 1180 600 0,40 0,96
®BC 12.4.3 400 0,13 0,31
®BC 12.5.3 500 280 0,16 0,38
dBC 12.6.3 600 0,19 0,46
®BC 9.3.6 300 0,15 0,35
®dBC 9.4.6 400 0,20 0,47
®dBC 9.5.6 500 0,24 0,59
®BC 9.6.6 880 600 580 0,29 0,70
BB 9.4.6 400 0,18 0,39
®BB 9.5.6 500 0,20 0,49
®BB 9.6.6 600 0,24 0,58

ToHa B7.5 u BbllWwWeE;
e  LUBbl apMMPYIOTCS NIIOCKUMW CeTkamu, a nosica —
Kapkacamu 13 cTepxHen gnameTpom He meHee 10

MM.

2 3
a)
1
%7 74
D [
min2b H H S
[ [ 5
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PucyHok 2.4 — MNepeBsaska HapyXHbIX U BHYTPEHHUX CTEH
a — 6nokam; 6 --apmaTypHbIMU CeTKaMu:

1 — NoBepxHOCTb FPyHTa; 2 — apmatypHas ceTtka; 3 —

Hap3eMHas cTeHa; 4 — 6eToHHbIe 6nokn; 5 — BBOA TPY-
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6onpoBoaa; 6 — pyHAAMEHTHbIE MAUTbI; 7 — MOHOMNUT-
HbI 6ETOH

CTteHbl noaBana, a Takke pyHaameHTbl, nepeaa-
olWmne Ha ocHoBaHWe Hebonblune Harpy3ku, BbIMOMHAOT-
cs 13 PyHAAMEHTHbIX CTeHoBbIX 6nokos (Tabnuua 2.10).
[Mpn mManocxumaembix rpyHTax, a Ttakke npu marnon us-
MEHYMBOCTN CXMMAEMOCTU OCHOBaHWSA LuMpuHa 6Grokos
NPUHUMAETCA paBHOW (MNN MeHblue) TOnNWuHE HaaseM-
HbIX CTEH, HO He MeHee 300 Mm. Hapg3emHble CTeHbl He
AOMKHbI BbICTYNaTb Hag yHAaMeHTHbIMM Bonee Yyem Ha
15 cm. PacctosiHue mexay BepTUKanbHbIMU LLUBaMK pac-
NONOXEHHbIX APYr Hag ApyroM 6MmoKoB AOMKHO ObITb He
meHee 0,4 BbiCOTbl Brioka B Manocxumaemblx rpyHtax (E
> 10 Mra) n He meHee BbICOTHI 61OKa B CUMbHOCKUMae-
MbIX, NPOCaA0YHbIX, HACbIMHbIX U HabyxatLwmx rpyHTax. B
NpPepbIBUCTLIX (PyHAAMEHTaX BepTUKANbHbLIN LLOB MexXay
CTEHOBbIMM BroKamMn HWDKHEro psiaa AOSDKeH pacnona-
ratbcs B npepenax dyHAaMeHTHbIX MnT, Npu 3TOM 3a30-
pbl Mexgy nnuTamy 3anosiHATCHA YNNOTHEHHLIM TPYH-
Tom. [lonyckaeTcs pacnonarartb 3TOT LLUOB B NMPOMEXYTKax
Mexgy nnuTaMmu npu yCcnoBuW, YTO BENWYMHA KOHCOMM
hbyHAaMeHTHoro cteHoBoro 6rnoka He npesbiwaeT 0,2 ero

ONVHBI.

PucyHok 2.5 — MpumbikaHue KMpNnYHOWM CTEHbI K CTEHE U3
6eTOHHbIX 6rOKOB (a) 1 YCTPONCTBO
BBOAOB (0)
1 — NOBEPXHOCTb IPYHTA; 2 — KUPNUYHASA CTEHA;
3 — apmartypHble ceTku; 4 — pyHAaMeHTHble NAnTbl; 5 —
OETOHHble Bnoku

[na yctponctsa BBOAOB KOMMYHUKALMIA B 34aHue,
a TaKkKe YMeHbLUeHWs TunopasMepoB (YyHAAMEHTHbIX
CTEHOBbIX OrOKOB B CTeHax (PyHOAAMEHTOB OCTaBNSANTCSH
npoemsbl WnprHou He 6onee 0,6M, KOTOpbIE Npu HEOOXO-
AVIMOCTW 3anorHSATCA LOKOMbHBIM Kupnnyom nnu 6eto-
HoMm. [pn aToM nmexawuii Bbilwe 6MoK AOMKEH Nepekpbl-
BaTb Npoembl. [poembl B yrnax 3aaHusi He JONycKalTCs.

Onsa rpaxgaHckux u HebomnblMX MPOMbILLNIEHHbIX
30aHuUA C KBagpaTHbIMW KOFIOHHaAMK pa3paboTaHbl O4HO-
OGnoyHble xene3obeToHHble yHAameHTbl (Tabnuua
2.11):

e 1P n10C — gna kononH 300 x 300mMm;
e 20 1 29C — ansa konoHH 400 x 400mm.

Tabnuua 2.11 CH60pHble hyHAAMEHTBI CTaKaHHOro TUna
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Tunopasme Pasmepbl hyHAaMEHTOB, MM Macca,
mnopasMeP Ty T T 4 | B | ¢ | D T
2017 1700 50 400 4,04
2321 2100 650 | 5,35
10C13 450 | 275 3,19
20C13 1300 550 | 225 | 190 | 200 | 305

T Pa3mepbl pyHAamMeHTOB, MM Macca,
nnopasmep b hy y B C D T
1913 1300 150 | 200 | 3,19
1017 1700 450 | 275 400 | 4,17
1021 2100 | 19°0 50 | 650 | 5.9
2013 1300 550 | 225 | 150 [ 200 | 3,05

2.2.2 OcobeHHOCMU NpoeKMuUpPO8aHus
OCHOBaHUll Maro3maxHbix 30aHull

ManoaTaxHble xurble N obLieCcTBEHHblE 34aHus,
NMPOV3BOACTBEHHbIE  CEMbCKOXO3AWCTBEHHblE  3[4aHuS,
rapaxu n apyrve manoaTaHble 34aHWs U COOPYXEHUs
MOryT BO3BOAWUTLCA Ha MarnosarfnybneHHblX, ycTpavBae-
MbIX B Crnoe Ce30HHONpoMep3atoLero rpyHra, u Hesa-
rny6neHHbIX yHOaMeHTax.

[Ona coopyxeHui Takoro Tuna pekoMmeHayeTcs
NPUMeHsITb cnegytoLume TUnbl PyHaAaMEHTOB:

a) dyHOAaMeHTbl Ha eCTeCTBEHHOM OCHOBaHWW (MeH-
TOYHblE, cTonbyaTble, NAMTHbIE, LLeneBble U Ap.);

6) pyHOaMeHTbl Ha NoKanbHO YMMOTHEHHbIX OCHOBA-
HWSAX (B BbITPaMBOBaHHbIX UMW BbILLITaMMOBaHHbBIX KOTO-
BaHax, 3abvBHble 6nokn 1 ap.);

B) KOPOTKME CBaw.

B 3gaHusx ¢ Hecywmmun cTeHamn pekoMeHayeTcs
NPUMEHATb NPEUMYLLECTBEHHO (YyHOaMEeHTbl Ha ecTe-
CTBEHHOM OCHOBaHWM (NEHTOYHble, cTonbuyatble, Lene-
Bble U Ap.). B CNOXHbIX MHXEHepHO-reonornyecknx ycno-
BMSAX (cneumduyeckne rpyHTbl, BbICOKUA YPOBEHb MOA-
3eMHbIX BOA W Ap.) MOryT ObiTb MCNoMb3oBaHbl dyHAa-
MEHTbl Ha IOKanbHO YMNOTHEHHbIX OCHOBaHWAX (B Bbl-
TPaMOOBaHHbIX UMW BbILUTAMMOBAHHbLIX KOTMOBaHax, 3a-
HGuBHbIE 6NOKN 1 Op.) MK KOPOTKME CBaMN.

B 3maHusax ctoedHo-6anoyHon cxembl 1 npu 6e3-
POCTBEPKOBOM OMUpaHUW CTEH criegyeT NpUMEHHATb
ctonbyatble dyHAAMEHTbl (Ha €CTEeCTBEHHOM WX 1o-
KanbHO YMIOTHEHHOM OCHOBaHWW) UN KOPOTKME CBaM.

[nsa 3gaHwn 6e3 nogBanos pekoMeHAyTCs Marno-
3arnybneHHble dyHaameHTbl. WX Tun, KOHCTPYKUMS 1
cnocob nNoaroToBKM OCHOBaHWS 3aBUCHAT OT CBOWCTB FPyH-
TOB OCHOBAHUA U CTENEHN NX NMYYUHUCTOCTMU.

Mpu npoekTMpoBaHun mano3arnybneHHbIX QyH-
OaMEHTOB Ha MYYMHUCTBIX FPYHTax, B TOM YMCre nokanb-
HO YNMOTHEHHbIX, obs3aTenbHbIM SBASETCA pacyeT MuX
OCHOBaHMI No AedopMaLusam NyveHus.

Mpy cTpouTenbCTBE Ha MPAKTUYECKN HEMyYUHU-
CTbIX FPYHTax Hecylime aneMeHTbl Mano3arnybneHHbIX u
He3arnybneHHbIX yHOAaMEHTOB YKnaAblBaloT Ha BblpaB-
HMBAIOLLYIO NMOACHINKY U3 Necka, Ha MYyYMHUCTBIX FPYHTax —
Ha NOAYLLKY M3 HEMy4YMHUCTOro MaTepuana (necok rpaee-
NUCTBIW, KPYMHBIA UMW CPEAHEN KPYMHOCTW, MENKUA Lie-
6eHb, KOTEnNbHbIV Wak 1 ap.). B Heobxoammblx cnyyasx
ONs  yBeNnMYeHUs pacyeTHOro COMpPOTUBMEHMSA rpyHTa
OCHOBaHMS LienecoobpasHo npegycMaTpuBaTtb YCTPOW-
CTBO necyaHo-LwebeHoYHol (NecyaHo-rpaBuMinHON) NoayLwU-
KM (CMecb mecka KpyrmHOro umnun cpegHen KpynHoctu - 40
%, WwebHs unu rpaswms - 60 %).

B 3aBMCMMOCTM OT CTENeHn MyYMHUCTOCTU TPpyHTa
ocHoBaHusa (FTOCT 25100) neHTouYHble ManosarnyoneH-
Hble hyHOAaMeHTbI crieayeT ycTpamBaTh:

a) Ha MPaKTUYeCKN HemnyYMHWUCTbIX M crabonyynHu-
CTbIX FPyHTax - n3 cOOpHbIX BETOHHbIX GroKOB, yknagbl-
BaeMbIx 6e3 coegnHeHust mexay cobon;

0) Ha cpegHe- M CUINBHOMYYMHUCTBIX TPYHTaX - W3
COOpPHbIX Xene306eTOHHbIX BOKOB, COAEPXKALLMX BbIMyC-

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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Kn apmaTypbl (BbIMyCKM cOocedHux OroKoB COeaMHSIOT,
CTbIKM 3aMOHOMMYUBaIOT 6ETOHOM);

B) Ha YPE3MEPHO MYYUMHUCTBLIX FPYHTax - U3 MOHO-
FIUTHOrO xenes3obeToHa.

C60pHO-MOHONNUTHBIE, MOHONUTHBIE PYHAAMEHTHI
W POCTBEPKM LieneBblX yHAAMEHTOB U KOPOTKUX CBan
BCEX CTEH JOIMKHbI BbITb KECTKO CBA3aHbI Mexay cobon n
06befnHeHbl B CUCTEMY MEePEKPECTHbIX NEHT.

[Mpn cTpouTensCTBe Ha CUMBbHO- U Ype3MEepHO ny-
YMHUCTBIX FPYHTaxX crnedyeT NPOM3BOAUTL YCUIEHUE CTeH
apMMPOBaHHLIMU UMK Kene300eTOHHbIMW  nosicamu,
ycTpanBaeMbIM1 B YPOBHE NEPEKPbITUA U Hag npoemamm
BEPXHEro aTaxa.

Manosarny6neHHble ctonbyatble yHOAMEHTbI Ha
cpedHe-, CUIIbHO- U Ype3MepHO MYYUMHUCTBIX FPyHTax
OOMKHBI BbITb CBA3aHbI PYyHAAMEHTHbIMK Gankamu, 06b-
€OVHEHHbIMW B €4UHYI0 CUCTEMY.

Mpu ycTtponctee cTonbyaTtbix QYHAAMEHTOB Ha
NYYUHUCTBIX TFPyHTax HeobxoAumo npegycMaTpuBaTb
3a30p MexXAy HWXHeW rpaHbio pyHOaMeHTHbIX Ganok u
NNaHNPOBOYHOW MOBEPXHOCTLIO PYHTa, BENUYMHA KOTO-
poro gomkHa OblTb He MeHee pacyeTHon Aedopmauumun
nyyeHns (NOABbEMA) HEHArPY>XEHHOr0 OCHOBaHUS.

Mpyn HamMuun Ype3MepHO MYYUHUCTBIX FPYHTOB U
3HaYUTENbHOWN YyBCTBUTENBHOCTY 3AaHUIA K HEpaBHOMEp-
HbIM AedopmaunsiM pekoOMeHAyeTCs CTPOMTb MX Ha Ma-
nosarnybneHHbIX 1 He3arnybneHHbIX MOHONUTHBIX Xerne-
306€TOHHbIX NNUTHBIX dyHOAMEHTax, noAd KOTOpbIMU
yCcTpamBatoT NOAYLUKN U3 HEMYYNMHUCTBIX MaTepunarnos.

Mpn BbITPamMboBbLIBaHWM  (BbILLTAMMNOBLIBAHWN)
KOTNoBaHOB M 3abuBke OMOKOB pEeKOMEHAyeTCH MCNonb-
30BaTb pyHOAameHTbl B hopme yceyeHHON mupamugbl C
yrnom HakrnoHa GOKOBbIX rpaHew k BepTukanu 5 - 10°.
®PyHOaMEHTbl yKasaHHOW KOHCTPYKUMW donyckaeTcst 3a-
KnagelBaTb B CE30HHOMPOMEP3aloLLEeM CIoe rpyHTa.

[nsa 3gaHun ¢ HecyLmMMKU CTeHaMU pekoMeHayeTcs
NPUMEHATb OOHOPSAHOE pacnonoxeHne 3abuBHbIX Gno-
KOB M NupamuanbHbIX CBall C HanpsraeMown apmaTtypow,
a Takke KOpOTKME CBau pasnuyHbIX TMMOB M cnocobos
N3roTOBIEHWS.

2.2.3 Bbl6op 2ny6uHbI 3a50xeHusi nodowebl
¢hyHOameHma

TpeboBaHusa K BbIGOpy rNyOuHbLI 3anoXeHust no-
powBbl oyHaAameHTa nogpobHo manoxensl B n. - 5.5.1-
5.5.10 CI 22.13330.2011.

Yem MmeHblue rnybuHa 3anoxeHus dyHaameHTa,
TeM MeHblle 06beM 3aTpaymMBaeMoro Matepvana u Huxe
CTOMMOCTb €ro BO3BEAEHMWS, NO3TOMY HYXHO CTPEMUTHLCS
NPUHATL rMyOVHY 3anoXeHnst Kak MOXHO meHblien. Op-
Hako B CWITy TOrO, 4YTO BEpPXHWE CrioW rpyHTa He Bceraa
obrnagatoT Heob6Xx04MMOM HeCyLLel CMOCOBHOCTBIO UMK Xe
KOHCTPYKTMBHbIE OCOBEHHOCTM COOpPYXeHus (Hanpumep,
Hanuuve nogpana) TpebyioT ero 3arnybnexHus, npu BbIOO-
pe rnmyGuHbl 3anoxeHns dyHaameHTa NPUXOAUTCA PyKo-
BOACTBOBaTbCH LienbiM pSAoM akTopoB, OCHOBHbIMU 13
KOTOpbIX SIBMSIOTCA MHXEHEPHO-reonormyeckne n ruapo-
reoriorMyeckue ycrnoBusi CTPOWUTENbHON MNMOLWanKu, rny-
OuHa Ce30HHOro NPoMep3aHns FPYHTOB, KOHCTPYKTUBHbIE
0COBEHHOCTM BO3BOAUMOIO COOPYXEHMWS, BKIoYas rny-
6uHY Npoknagkn NoA3eMHbIX KOMMYHWKaUUWA, Hanmune u
rnyGuHy 3anoxeHus cocegHnx pyHaameHToB.

Y4yeT WHXeHepHO-reonormyecknx ycrnoBun CTpOU-
TenbHOW NMoLagKkn 3aknioyaeTcs, rmasHbIM obpasom, B
BblIbOpEe HecyLlero cnos rpyHTa, KOTopbi MOXET CMYXUTb

€CTeCTBEHHbIM OCHOBaHMeM nAns  dyHaameHToB. [lpu
3TOM NMpnaepXxmnBarTCcAd cnegyrmnx obwmx npasun:

e criegyet 3arnybnaTb NOAOLIBY B HECYLLUIA CMON
Ha rnybuHy He menee 0,1-0,3m (BCnegcTBue TOro, 4To
CINOW HE MMEKT YETKO OYEepPYEHHbIX FPaHWUL, OHWU Kak Obl
«Pa3smbITbI»);

e He peKkoMeHOyeTCsl OCTaBMATb TOHKME MPOCIon
(30 - 50cm) npo4YHOro rpyHTa mexay nogoliBow cyHaa-
MEHTa U HWXenexawmm «cnabbiM» crnoem (K HecyLiMm
«MPOYHBIM» OTHOCHATCSA TPYHTbI C BBICOKMMU XapakTepu-

cTukamu ¢, @, E, Ry);

e He JonyckaeTCd pacnonaratb (byH}J,aMeHTbI Ha
pacTuTenbHOM CIoe;

e MWHMManbHas rnybuHa 3anoXeHus NpuHUMaeT-
ca He meHee 0,5 M OT cnnaHMPOBaHHOM MOBEPXHOCTU
TEPPUTOPUN, @ NPU PacYETHON CENCMUYHOCTM NNOLLALKN
bonee 6 6annos — 1 m;

e 0 BO3MOXHOCTM 3aKnagbiBaTb (PyHOAMEHTHI
BbILLE YPOBHS MOA3EMHbIX BOA A1S UCKITIOYEHNs Heobxo-
OVMOCTN MPUMEHEHUS] BOLOMOHWMXEHUSI MPU NPOW3BOA-
ctBe paboT. o caHuTapHO-TexHU4Yeckum TpeboBaHMsM B
30aHNAX C NoAsanaMu ypoBeHb Mofa [OormkeH ObiTb Ha
0,5...1M BbiLLE YPOBHSA NOA3EMHbIX BOA,;

e B CMOUCTbIX OCHOBaHWAX BCe (YyHOAAMEHTHI
NpeanoyTUTeNbHO BO3BOAWUTL Ha OAHOM FPYHTE MNWN Ha
rPyHTax ¢ 6Gnn3KON NPOYHOCTBIO U CXUMAEMOCTbIO.

mybuHa 3anoxeHus dyHgameHTa M3 yCroBus
npomMep3aHns rPYHTOB Ha3Ha4yaeTCcs B 3aBUCMMOCTU OT UX
BMAA, COCTOSHWS, HAa4YanbHON BMAXHOCTU M YPOBHA MOA-
3eMHbIX BOA B nepunog npomepsaxus (Tabnuua 2.12).

Tabnuua 2.12 'ny6uHa 3anoxeHus d B 3aBUCMMOCTU OT pacyeT-
HOW rMyGWHbI NpOMep3aHust

nybuHa 3anoxeHuns
dyHAameHTa npu rnybuHe
NMOBEPXHOCTU NOA3EMHbIX

[pyHTHI NoA nodoLwBon dyHAamMeHTa
Bog, Oy, M

dW < df+2 dW > df+2

CkanbHble, KpYNnHOOBGNOMOYHbIE C
necyaHbIM 3anosiHUTeneMm, Necku
rpaBenucTble, KpyrHble U cpefHei He sasucut | He sasucut
KpYMHOCTM ot 0 ot d;

TMeckn Menkie U NbineBaTbie He meHee
ds To xe

Cynecu ¢ nokasatenem Teky4ecTu
IL.<0 To xe —//-

To e npu >0 He meHee
—//- df

CyIMUHKN, TWHBI, @ TaKkKe KPynHo-

061IOMOYHbIE TPYHTbI C MblieBaTo-

FMWHWUCTBLIM 3anosHUTENnem npu

nokasarerne TeKy4ecTy rpyHTa unm

sanonnutens |, >0,25 —I/- To xe

To e npu 1,<0,25 He meHee
—//- O,Sdf

PacyeTHas rnybuHa Ce30HHOTO nNpomep3aHus
onpepenseTca no gopmyrne:
dfzkhdfn ) (5.8)
roe  di — HopmaTuBHas rryGuHa Ce30HHOro npomepsa-
HUA, onpegensiemMas no KapTe HOPMaTUBHbLIX
rnybuH npomep3axus (PucyHok 2.6), m;
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Kn — ko3dbdULUMEHT BMUAHMS TEMMOBOMO pexuma
3[4aHUs Ha NpPOMep3aHNe rPYHTOB Y HAPYXKHbIX
(yHOAaMEHTOB  OTannMBaEMbIX COOPYXEHUN
(Tabnvua 2.13); ana HapyXHbIX Y BHYTPEHHUX
dyHOaMEHTOB HeoTannmBaeMbIX COOPYXEHUN
kh :1,1.

Tabnuua 2.13 3HaveHns koappuumeHTa ky

KoacbdumumenT Ky, npu pacueTHoit
cpeaHeMecsYHoIt TemnepaType

CoopyxeHue
BO3/yXa B MOMeELLEeHUN
0° 5° 10° [ 15° [ >20°

Bes nogsana c nonamu:
® M0 rPYHTY 0,9 0,8 0,7 0,6 0,5
® Ha farax no rpyHTy 1,0 0,9 0,8 0,7 0,6
® 10 yTenneHHomy 1,0 1,0 0,9 0,8 0,7

LIOKOSIbHOMY NepeKpbl-

™Mo

C noaBanom unm TexHu- 0,8 0,7 0,6 0,5 0,4
YEeCKUM NoAMNoNbEM

MNpumeyaHns

1. TlpuBegeHHble B Tabnuue 3HaveHns koadduumeHTa kh
OTHOCSITCS K (PyHAAMEHTaM, y KOTOpbIX paccTosiHWe OT
BHELLHEW rpaHun CTeHbl 4o kpas pyHaameHTa af < 0,5 m; ec-
nm af >1,5 m, 3Ha4yeHus koadbdpumumeHTa kh noebilwaroT Ha
0,1, Ho He Gonee Yyem Ao 3HadeHus kh = 1; npu NpomexyTo4-
HOM 3HayeHuu af 3HaveHus koadduumeHTa kh onpegensior
MHTEepnonaunen.

2. K nomeLyeHusiM, NPUMbIKAIOLLUM K HapY>XHbIM hyHOaMeHTaMm,
OTHOCATCA NoABarbl U TEXHUYECKNE NOANOMbSA, a MPU UX OT-
CYTCTBUM - NMOMELLEHNS NEPBOrO 3Taxa.

3. Tpv NpoOMEeXyTOYHBIX 3HAYEHUAX TeMNepaTypbl BO3ayxa
koadpdpuumeHT kh npMHMMaloT ¢ okpyrneHnem go bnvkanie-
ro MEHbLLUEro 3Ha4YeHus1, ykazaHHOro B Tabnuue.

OCHOBHBIMW  KOHCTPYKTUBHBIMW ~ 0COBEHHOCTAMY
BO3BOOAUMOIO COOPYXEHWs, BAUSIOWUMW Ha rnyouHy
3anoxeHns ero dyHaameHTa, SBMSOTCA: HanMyvMe 1 pas-
Mepbl NOABAsbHbIX MOMELLEHUA, MPUSAMKOB UM yHOa-
MEHTOB noa obopynoBaHue; rnybrHa 3anoxeHnsa dyHaa-
MEHTOB MPUMbIKAKLLNX COOPYXXEHUR; HanuuMe u rnybuHa
NPOKMaAKM MNoA3EMHbIX KOMMYHUKAUUA W KOHCTPYKUMIA

camoro cyHaameHTa. Mpu onpeneneHun rmyGuHbl 3amo-
XEHUS HEOoOXOOMMO NpPUAEPKMBATLCS CrEayLWmMX oc-
HOBHbIX MpaBuI:

e B 30aHMAX C MogsanoMm v nonynogsanomM, a
Takke OKOMO MPUSIMKOB MMM KaHanoB, MPUMbIKAIOLWNX K
dyHoameHTam, rnybuHa 3anoxeHus dyHoameHTa npu-
HumaeTca Ha 0,2...0,5M HMXKe OTMEeTKM nona B 3TUX Mo-
MELLIEHUSIX;

e Mpu HeobGXOAMMOCTU  3aNOXEeHUS  CMEXHbIX
dyHOaMeHTOB Ha pasHblX OTMETKax TpebyeTcs BbINOMHe-
HWe cregyloulero ycrnosusi. PasHOCTb OTMETOK 3anoxe-
HUSI PacroNoXeHHbIX PSAOM OTAEMNbHbLIX (PyHAAMEHTOB
(MM OTOENBHOrO U NEHTOYHOrO) NPU PaCCTOSIHUM B CBETY
a mexgy Haubonee GnMUsKMMM TOUKaMK He AOMKHa npe-
BblWaTh BeNuumHy Ah:

4h < a(tgg+ci/p), (5.3)

rae ¢y — pacyeTHOE 3HaYeHue yrna BHYTPEHHEro TpeHUs
rpyHTa, rpag;

p — cpegHee AaBneHue noA NOAOLUBOW Pacnono-
XeHHoro Bblwe dyHaameHTa, Kla.

e repexod OT OAHOW OTMETKM 3arnoXeHUst NeHTOu-
HOro doyHaameHTa K ApYron OCyLEeCTBMSIETCSH CTYNEHSMM.
B cnyyae cbopHoro dyHgameHTa BbiCOTa yCTyna MpuUHU-
MaeTcs paBHOM BbICOTEe PYHAAMEHTHOro CTeHoBoro 6ro-
ka. MNpn ycTpoWCTBE MOHOMUTHOIO NEHTOYHOro dyHAa-
MeHTa COOTHOLLUEHWE MEXAY BbICOTOW U ANWMHON ycTyna B
CBSI3HbIX FPYHTax NpuMHMMaeTcs paBHbIM 1:2, a B HECBA3-
Hblx — 1:3 npu BbICOTE YyCTyna, He MpeBbIaoLLEn
0,5...0,6m;

e pX HanMMyMm KOMMyHUKauui (Tpybbl Bogomnpo-
BOAa, KaHanu3auuu u T. 4.) nogoLwwea dyHaaMeHTa JOIXK-
Ha ObITb 3anoXxeHa HWXe MX BBOAA, MO0 KOMMYHMKaLMK
HeoOxoaMMO MpoknaabiBaTh B CneumanbHbiX Xenesobe-
TOHHbIX PyTNspax.
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| = W30 NMHMK HOPMATHUBHBIX
rnyGMH Npomep saHna
CYT AMHNCTBIX TPYHTOB

Ipannua GeiBwero CCCP
ZPU lll 2[|][I 4qu ﬁl}lﬂlcl

PucyHok 2.6 — CxemaTnyeckas kapTta HOpMaTUBHbLIX FyOUH NpoMep3aHust (M30fMHUM HOPMAaTUBHbIX FyGUH NpoMep3a-
HUSI, 0603HaYeHHble MYHKTUPOM, AaHbl AN ManouccriefoBaHHbIX paioHOB)

2.2.4 Tlod6op pazmepoes nodowebl

¢hyHOameHma

B cootBeTtctBum co CIT 22.13330.2011 ycnosnem
npoBeAeHNs pacyeToB No gedopmaumsm (no BTOPOMY
npenenbHOMY COCTOSHUIO) SBNSAETCA OrpaHuyveHve cpegn-
Hero Mo nogowwse dyHAaMeHTa AaBfieHns P BENMYMHON
pacyeTHOro conpoTuBneHus R:

p<R, (5.4)
roe P — cpefHee gaBneHve nof nogoLlBon dyHaaMeH-
Ta, kMa;
R — pacyeTHoe conpoTuBreHWe rpyHTa OCHOBaHWS,
kMa.

[aHHoe ycnoBue OOMKHO BbLIMOMHATHCS C HEOorpy-
30M: NSl MOHONUTHbIX pyHaameHToB — <5 %, ans cbop-
HbIX — <10 %.

BbinonHeHe ycrioBusi OCNOXHSETCA TeM, 4To obe
YacTn HepaBeHCTBa coaepXXaT UCKOMbIE reoMeTpu4eckune
pa3mepbl (byHAaMeHTa, B pe3ynbTaTe 4Yero pacyeTt npu-
XOAUTCSl BECTU MEeTOAOM NocrnenoBaTenbHbIX Npubnmke-
HUIM 3a HECKONbKO UTepaLmin.

MNpegnaraeTtcs cnegywoulas nocnegoBaTenbHOCTb
onepauun npv noabope pasmepos pyHAamMeHTa:

= 3apatoTcsa pbopmMon nofoWwBbl pyHOaAMEHTa:
Ecnn dpyHoameHT NeHTouYHbIN, TO paccMmaTpuBaeT-
CSl YY4aCTOK NeHTbI ANMHON 1M U LWnpuHon b.

Ecnn dyHaameHT npsMoyronbHbIA, TO 3agarTcs
COOTHOLLEHUEM CTOPOH NpsiMoyrofbHuka B Buge 717 = b/l
= 06 - 085 Torma A = bl = b2/77, roe
A — nnowaap npsMoyronbHuka, | — anuHa, b — wupuHa
NpsIMOYrorbHMKa. YacTHbIM crnydyaem NpsIMOYrofibHUKa
ABNAETCA KBagpar, B 3TOM Clny4vae

= BbIMMCMSAT NpeaBapuUTeNbHy nnowaab yH-
AameHTa no gopmyne:
Ar — N[I
Ry —y,d,
rae N; — cymMma Harpysok Ansi pac4eToB no BTOPOK rpyn-
ne npepenbHbix cocTtosHui, kla. B cnydae
NEHTOYHbIX (PYHOAMEHTOB 3TO  MOrOHHas
Harpyska, B Crny4ae npsiMOYrosibHbIX U KBaf-
paTHbIX — COCpeoTOYEeHHas Harpyska;
Ry — TabnnyHoe 3HayeHne pacyeTHOro conpoTuBre-
HWS TpyHTa, rge pacnonaraetcsi nofoLlBa
dyHOoameHTa, klla;
7| — OCPeAHeHHOe pacyeTHoe 3HayeHne yaenbHOro
Beca rpyHTOB, 3arnerawlimx Bbllle MNOAOLBbI
dyHOameHTa, KH/M3;
d; — rnybuHa 3anoxeHuss yHOoameHToB 6ecnod-
BasbHbIX COOPYXEHUI UK NpuBeOeHHas rny-
OVHA 3anoXeHWst HapYXHbIX WU BHYTPEHHUX
dyHOaMeHTOB OT nona nogsana:
}/cf
Vi
rae hs — TonwwmHa cnost rpyHTa Bbille NodoLwWwBbl dyHAa-
MEHTa CO CTOPOHbI NoAaBana, m;
he — TonwmMHa KOHCTPYKUMKM Mona noasana, m;

, (5.9)

dy=h, +h, (5.6)
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J%f — PacyeTHOe 3HayeHuWe YyOenbHOro Beca KOH-
CcTpyKuUM nona noagana, kH/m?;

db
\w

def
~
hef

dcf
hef
-

db
R |

[

Lo

db

hi

PucyHok 2.7 - K onpegeneHuio rnybuHbl 3anoxeHuns gyH-

[JaMeHTOB
a —npu d;<d; 6 — npu d;>d; B — ANa NAUTHBLIX
hyHAaMeHToB
1- HapyxHas CTeHa; 2 - nepekpbITUE;
3 - BHYTpeHHAs cTeHa, 4 - nom nopggana;

5 — cbyHoameHT;

= MO M3BECTHOW popme (pyHAaMeHTa BbIMMCASIOT
€ro LUMPUHY:
B Crnyyae neHTo4Horo b = A*
B Crny4ae KBaapaTHOrO;
B cnyyae npsmoyronsHoro u I=n/b.

Mocne onpeneneHus TpebyemMbix pasMepoB OyH-
AaMeHTa HeobXxoaMMO B MOSICHUTENbHOM 3anncke 3anpo-
eKkTupoBaTtb Teno oyHaameHTa B BUAE 3CKM3a C NpocTas-
nexHvem pasmepoB. [pu aTomM pasmepamu yHaameHTa
MOXHO B Hebonblnx npegenax BapbuUpoBaTb W3 KOH-
CTPYKTUBHbIX COOOpPaXXeHWN, W3MOXEeHHbIX B n. 2.2.1.
Tonbko nocrne yTo4YHeHUs Bcex pa3mepoB pyHAameHTa
MOXHO NMepexoanTb K creayroLemMy MyHKTY.

= no copmyne (5.7) CI 22.13330.2011 Bbluncna-
0T pac4yeTHOE CONPOTMBMNEHMWE rPyHTa OCHOBaHUsA R:

R :n]—/i/cz[Mykzbyll + Mq<d1 +db)}/['[ -

—dyyy + Mccll] , (5.7)

rAe % W Y. — koadduumeHTbl ycrnosuii paboTbl, y4nTbl-
BatoLLMe 0COGEHHOCTM paboThbl pa3HbIX FPYHTOB
B OCHOBaHUWM (PyHOAMEHTOB W MPUHMMaeMble
no Tabnuua 2.14 ;

k — koadbdpuumeHT, npuHumaembin: k=1 — ecrm
NPOYHOCTHbIE XapaKTePUCTUKN TpyHTa (c 1 @)
onpegeneHbl HENOCPeACTBEHHBIMU UCMbITAHU-
amm n k = 1,1 — ecrnm oHW NPUHATBI Mo Tabnu-
uam CHulT,

k, — koadbpuumeHt, npuHumaemsii k, = 1 npwu
b <10m; k,=zo/b + 0,2 npu b > 10m (3geck o=
8 m);

b — wrpuHa nogoLwssbl dyHaameHTa, M;

% VM ¥l — ycpeOHEeHHble pacyeTHble 3HayeHus
yOenbHOro Beca rPyHTOB, 3anerawlmnx cooT-
BETCTBEHHO HWXe NoAoLBblI PyHAaMeHTa (npu
HanMuMM noA3eMHbIX BOA OnpefensieTcss ¢
y4eTOM B3BELUMBAKLLErO OEVCTBUA BOAbI) U
BbILLE NOAOLLBbI, KH/M?;

Cc)p — pacyeTHOEe 3HayeHuWe yaenbHOro CuenfeHus
rpyHTa, 3areraroliero HenocpeacTBEHHO Noj
nogowwson pyHaameHTa, kla;

d, — rnybuHa nogsana — paccTOsHWE OT YPOBHS
NNaHWpoBKU A0 nona noasana, M (4ns coopy-
XXEHWI ¢ noaeanom wupuHon B < 20 m u rny-
OuHom bonee 2 M npuHMMaeTcs
dp = 2 M, Npu wWrpuHe nogsana B > 20 m npwu-
HumaeTcs d, = 0);

M,, Mg, M. — 6e3spasmepHble koathdpULMEHTLI, Npy-
HMMaeMsble no Tabnuua 2.15;

d; — rnybuHa 3anoxeHuss yHOameHToB Gecnopn-
BarbHbIX COOPYXEHUA WX NpUBEAEHHas rny-
OMHa 3anoXEeHUs HapyXHbIX W BHYTPEHHUX
dyHOaMEHTOB OT nona nogeana (CM. npefbl-
OYLWNIA NMYHKT), M.

Tabnuua 2.14 3HavyeHuss KO3PDULNEHTOB y.; U 7.

Ye2 BNS 30AHUIA N COOPY-
XKEHWU C XKECTKOWN KOH-
CTPYKTUBHOW CXeme npu
pyHTbI Vel OTHOLLEHUWN UX ASTUHbI
(vnn oTaenbHOro otceka)
k Bbicote L/H
>4 <1,5
KpynHoobnomouHble ¢ necya- 1,4 1,2 1,4
HbIM 3aMONHUTENEM U Necya-
Hble, KPOME MESKMX U MbifeBa-
ThIX
Meckn menkue 1,3 1,1 1,3
[Mecku nbinesaTtble:
MarnoBJiaXHble U BNaxHble 1,25 1,0 1,2
HacblLLIEHHbIE BOOOW 1,1 1,0 1,2
[MblneBaTo-rMUHUCTLIE U KPYM-
HOOOOMOYHbIE C MblIEBATO-
IMIMHUCTBIM 3aMoSIHUTENEM, C
nokasaTtenem TeKy4ecTu rpyHTa
vnu sanonHutens: 1;<0,25 1,25 1,0 1,1
To xe, npu 0,25< | <0,5 1.2 1,0 11
To xe, npu | >0,5 11 1,0 1,0

[MpumeyvaHus
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1. XecTkuMu cumTaloTcH 30aHNA N COOPYXKEHUA, KOHCTPYKUNN N][ + G . + G - M M
KOTOPbIX MPUCMOCOBEHbI K BOCTIPUATUIO AOMNOMHUTENbHbIX p _ S e x4 y (5.9)
ycunum ot gedopmaumin OCHOBaHuMS. max - - ’ ’
min A W; VV)’

2. B 3paHusx ¢ rmbkoi KOHCTPYKTUBHOWM CXeMOIN NPUHUMAIOT ¥,2
=1.

3. Tpy NPOMEXYTOYHbIX 3HAYEHNAX OTHOLLEHWS ANWHBI 30aHNs
unm coopyxeHus k bicote L/H koadbdunumenT 3., onpene-
nseTcs MHTepnonsiumen.

4. Pbixnible Necku Ncnonb3oBaTtb B KA4€CTBE OCHOBaHWS He
pekomeHayeTcs.

Tabnuua 2.15 3HaveHns koappuumeHToB M,, My 1 M,

I 1
jp”'a M My | M rfaﬂ M, | Mg | M
0 0 1,00 3,14 23 0,66 3,65 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 4,11 6,67
3 0,04 1,18 3,41 26 0,84 4,37 6,90
4 0,06 1,25 3,51 27 0,91 4,64 7,14
5 0,08 1,32 3,61 28 0,98 4,93 7,40
6 0,10 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1,47 3,82 30 1,15 5,59 7,95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
11 0,21 1,83 4,29 34 1,55 7,22 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,24 9,97
14 0,29 2,17 4,69 37 1,95 8,81 10,37
15 0,32 2,30 4,84 38 2,11 9,44 110,80
16 0,36 2,43 4,99 39 2,28 10,11 |11,25
17 0,39 2,57 5,15 40 2,46 10,85 |11,73
18 0,43 2,73 5,31 41 2,66 11,64 |12,24
19 0,47 2,89 5,48 42 2,88 12,51 12,79
20 0,51 3,06 5,66 43 3,12 13,46 |13,37
21 0,56 3,24 5,84 44 3,38 14,50 |13,98
22 0,61 3,44 6,04 45 3,66 15,64 |14,64

= onpegenseMm akTuyeckme HanpshkeHusa nog no-
Jowsow oyHgameHTa:

PeakTBHOE OaBreHue rpyHTa no MofoLUBE XecT-
KOr0 UEHMPasibHO HazpyXeHHo20 MyHOAMEHTa MPUHU-
MaeTcs paBHOMEPHO pacnpeaeneHHbIM, kMa:

. N n T Gﬂl + Ggl[
A

roe Ny — HopmaTuBHasi BepTuKkanbHas Harpyska Ha
YpOBHe 0bpe3a cyHaameHTa, kH;

G 1 Gg), — Bec cyHaameHTa v rpyHTa Ha ero ycry-
nax (ans onpegeneHns Beca Heobxogmmo
onpefgenutb obbem Tena dyHAaMeHTa Wnm
rPYHTa U YMHOXUTb €ro Ha yAenbHbI Bec), kH;

A — nnowaak NoAowWBsl hyHaaMeHTa, M.

: (5.8)

BHeueHmMpeHHO HazpyXeHHbIM cyYMTaloT dyHaa-
MEHT, ¥ KOTOPOro paBHOAEWCTBYIOLAS BHELIHUX Harpy3oK
He NPOXOAUT Yepes LEHTP TSHKECTU NNOLWaamM ero noaoLw-
Bbl. Takoe HarpyxeHue siBMsieTCs CneAcTBUEM Nepefayuu
Ha Hero MOMEHTa WNW FOPU3OHTaNbHON COCTaBMsOLWEN
Harpysku. MNpu pacyeTe OaBrieHvie Mo NOAOLIBE BHELEH-
TPEHHO HarpyXeHHOro YyHAaMeHTa NPUHUMAIOT UIMEHSI-
IOLLIMMCS MO JIMHEHOMY 3aKOHY, a ero KpaeBble 3HayeHust
npu OeiCTBUM MOMEHTA CUN OTHOCUTENIbHO OfHOW W3
rMaBHbIX OCEN ONpefensitoT, Kak Afs Ccryyasl BHeUeH-
TPEHHOro cxXaTus:

rae My, My — nsrnbatoime MOMEHTbI, OTHOCUTENLHO
rraBHbIX OCen NogoLwBbl yHOaMeHTa, KHM;
W,, Wy, — MOMEeHTbI CONMpOTMBREHWSI ceveHus mno-
JoWwBbl (PyHAaMeHTa OTHOCWUTENbHO COOTBET-
CTBYIOLLIEN OCU, M™.

Oniopa gaBneHun nog nogowson dyHaameHTa,
nonyyYyeHHas Mo AaHHoOW dopmyne AomkHa ObiTb OAHO-
3HaYyHOW, T.e. NO BCEW LUMPUHE CEYEHUS HanpsKeHUs
OOIMKHbI OblTb CXMMaWWMMKU. OTO BbI3BAHO TEM, 4TO
pacTarvBalLLiMe HanpsXeHus, B Criydae MX BO3HUKHOBE-
HWS, MOTYT NPMBECTM K OTPbIBY MOAOLLIBbLI (hyHAAMEHTa OT
OCHOBaHMA U OygeT HeobxoauMM crneumarnbHbI pacyeT,
KOTOpbIV HE BXOAWUT B MPEAYCMOTPEHHbIN 06 bEM KypCOBO-
ro npoekta.

= 3aBuNCMMOCTb «Harpyska—ocagka» Ans dyHaa-
MEHTOB MEJIKOro 3aroXeHUsi MOXHO CYMTaTb JIMHENHOW
TONbKO A0 onpederieHHoro npeaena AaBfeHus Ha OCHO-
BaHMe. B kayecTtBe Takoro npegena npuvHUMaeTcsl pac-
YeTHOe COMNpOTUBIIEHME TPYHTOB OCHOBaHUsA R. BbinonHe-
Hue ycnoBus P=R cooTBeTcTByeT 06pa3oBaHuio B OAHO-
POOHOM OCHOBaHWM MoA KpasiMv yHOAMEHTa He3Hauu-
TenbHbIX, TMYBGUHON Zn,=b/4, obnacTeit npepenbHoro
HanpsHKEHHOro COCTOsHUS (obnacTten nnacTuyeckux ae-
dopmMauwmin) rpyHTa, gonyckatowmx, cornacHo CHull npu-
MEHeHNe Moaenun nNuHenHo-Aecdopmnpyemor cpeapl ansi
onpegeneHns HanpsXXeHUn B OCHOBaHNN.

MpuMeHnmocTb Mogenu NUHenHo-AedopMupyemon

cpeabl obecnevvBaeTCsi  BbIMNOMHEHWEM  CeaytLmx
YCIOBWIA:
e [OnA UeHmMpasbHO HagpyXeHHbIX PyHOaMEeHTOB:
p<R, (5.10)
e [N 8HEUEHMPEHHO HazpyXeHHbIX (PyHOaMEHTOB:
p<R,
Prrax < 1,2R (5.11)

e NS 8HEUEHMPEHHO HagpyxXeHHbIX HPyHAaMEHTOB
C n3rnbamwummn MoMeHTamun 8 08yx HarnpasieHu-
AX:
P<R,
Pmax < 1,2R
P max < 1,5R (5.12)
B 6onblumMHCTBE CriydaeB nocrne nepeon mtepaumm
3TO YCNOBME He BbINOMHAETCH ¢ TpebyembiM A0onycKoM
(npesbiweHve R Hag p po 5%). Bce onepaumn Heobxo-
AVIMO MOJTHOCTBLIO MOBTOPUTL, NOACTaBnB B hOpMyny Ans
A’ BmecTo Ry BenuuuHy pacdetHoro conpotusreHus R.
Bbluncnute A, b, nogobpaTte dyHOaMEHT C HOBOWM Benu-
ymHoI b, onpegenuTb HoBYtO BenuunHy R, paccuutaTb p u
CHoBa npoBepuTb ycrnosume P < R.
OObI4YHO B pe3ynbTaTe BTOPOW MTepaumu ycrioBue
p < R BbinonHsietca B 70% crnyvaes. B cny4yae HeBbInon-
HEHUs YCNOBMWS pacyeT eLle pas NoBTOPUTb.

lMpn neHTouHbIX pyHAaMeHTax, Korga LwupuHa
NMT coBnagaeT C pacyeTHOW LWMPUHOMW, AonycKaeTcd
3aMeHa NPSMOYrosfibHbIX MAWUT AAUTaMU C YrnoBbIMU Bbl-
pesamu. [Npu 3TOM NnuTbl (NGO hopmbl) yknagbiBatoT-
cq B Buae HenpepbiBHOW neHTbl. [Mpu HecoBnageHun
pacyeTHOW LUMPUHBLI C LUMPUHOW MMUTbI MPOEKTMPYHOTCH
npepbIBUCTbIE DYHOAMEHTHI.
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Mo ycTaHOBMEHHON rNybuHe 3anoxeHus, bopme 1
pasvepamMm noAowsbl yHOAMEHTa KOHCTPYUPYHT yH-
AaMeHT, ucnonb3ys cbopHble xene3obeToHHbIe n 6eToH-
Hble PyHOAMEHTHbIE KOHCTPYKLUW WAWN KOHCTPYKUMU U3
MOHONUTHOro 6eToHa.

PacueTbl conpoBoanTb HeobXxoaMMbIMU 3CKM3aMM.

OcobeHHocmu pacdyema npepbieucmbix ¢pyHOa-
MeHmos:

Mpn cTpouTenbcTBe 340aHWA, K KOTOPbIM He
npeabaBnseTca TpeboBaHM NOBbILLEHHOW XECTKOCTH, Ha
MPOYHbIX FPyHTax (MNOTHLIX W cpedHew NIOoTHOCTM nec-
Kax; TBepAblX, NoNyTBepablX, TYronnacTUyHbIX MbinesaTo-
IMMHUCTBIX) MPU YPOBHE MOA3EMHbIX BOA HWKE MOAOLUBbI
dyHOaMeHTa [onyckaeTcs MpUMEHeHWe MNpPepbIBUCTbIX
NEHTOYHbIX PYHOAAMEHTOB, KOTOPbIE YCTpauBaloT U3 NuT,
pacnonoXeHHbIX Ha HEKOTOPOM PacCTOAHUW APYr OT Apy-
ra. OcobeHHO uenecoobpasHO MpUMeEHeHue Takux yH-
AaMeHTOB B TeX Cny4asx, Korga noryydeHHas B pacyeTtax
LUMPVHA OKa3biBAETCH MEHbLUE CTaH4APTHBIX MANnT.

| |
gj e
b N3
(lo pacuety)
PucyHok 2.8 - MNpepbIBUCTBIN hyHAAMEHT:
1 — noBepxHOCTb TpyHTa; 2 — O6eTOHHble 6noKY;
3 — dyHOaMeHTHble nnuTbl; 4 — NPOMEXYTKM

Mexay nnutamu, 3anofiHEeHHbIEe TPYHTOM

MpepbiBUCTbIE DYHAAMEHTbI U3 NAUT NPSMOYrOfb-
HOW (POPMbI 1 C YrMOBLIMW Bblpe3amMun He PEKOMeHOYeTCs
NPUMEHSTB!
e B IPYHTOBbIX ycroBusx Il Tvna no npocagoyHoCTH;
e  Mpw 3aneraHvn noA NoAaoLBoW PyHAaMeHTa pbix-
NbIX NECKOB;
e  MpW CENCMMYHOCTM parioHa 7 6annos unu bonee;
B 9TOM Crlyyae HyXHO MPUMEHHATb NMUTbI C Yrno-
BbIMW Bblpe3amMu, yknagelBas MX B Buae Henpe-
PbIBHON MNEHTHI;
e [PV 3aneraHuy HWxe MoJoLWwBbl PyHAAMEHTA MNbl-
NeBaTo-MMUHUCTBIX TPYHTOB C MokasaTernem Teky-
yectn I > 0,5.

Bcneacteue  pacnpefenurenisHom  cnocoBHOCTM
TPYHTOB M apo4HOro adpdekTa AaeneHue nog MoAoLBon
NpepbIBUCTLIX (PYHOAAMEHTOB Ha Hebonblion rny6uHe
BbIPABHMBAETCH U MOXHO CUMTaTb, YTO OHM paboTaloT Kak
CrnoLwHble. Mo3TOMY MX LWUMPUHY ONPeaensioT, pacyeTHoe
COMPOTMBIIEHME Ha3HaYaloT U pacyeT O0Cafok NPOU3BOAAT
KaK Ons CNMOWHbIX NEHTOYHbIX PyHaaMeHToB 6e3 Bblye-
Ta nnowaaen NPoOMexyTKOB.

OnTumanbHbIi  uHTepBan Mexay nnutamu C
HasHa4yalT M3 YCMOBMS PaBEHCTBA PACYETHOro CorMpo-

TUBNEHUA TpyHTa R, nmonyyeHHoro ans NeHTOYHoro dyH-
JameHTa WupuHOM b, conpoTMBEHMO rpyHTa, NonyyeH-
HOMY [Ansi MpepbIBACTOrO ¢yHaameHTa R, ¢ wwupuHon
nnutel b, anuHon |, ¢ koaddrumeHToM ycnosmit paboTsl
kdi

C—(k b—”R" - )l
- d b R nl (513)

KoacpdpuumeHT ycrnosun paboTbl 3aBUCUT OT CO-
CTOSIHWSA TPYHTOB (AN MPOMEXYTOYHbIX 3HAYeHWUn onpe-
AenseTcs nHTepnonsaumen):

e Kky= 1,3 — Ona neckoB C KO3PMPULMEHTOM MOpU-
ctoctn €x0,55 1 nbiNeBaTo-rMUHUCTBIX TPYHTOB C
nokasaTenem Tekydectu I < 0;

e Ky=1— gnga neckoB ¢ KO3(PHULMEHTOM MOPUCTO-
ctn € = 0,7 1 NbINeBaTo-IMUHUCTBIX TPYHTOB C NO-
kasatenem Tekydectu I = 0,5;

M3 ycnosun paboTbl rPYHTOB OCHOBaHWS U CTEHO-
BbIX 6rTOKOB MHTEpBan Mexay nnutamu gormkeH 6biTe C <
(0,9 - 1,2) M 1 He Gonee 0,7-1,, a WWpKHa NNUTBI JOMKHa
6biTb b, < 1,4b. ina 6onee adpdekTMBHOrO Mcnonb3oBa-
HUS MpepbIBUCTBIX (PyHOAMEHTOB YMCNO WHTEpBanos
MOXHO YBENUYUTb, MPUMEHHAS YKOpOYeHHble nnuThbl (1180
n 780mMM), ecrniv 3TO He MOBrEYeT HeonpaBAaHHOIO yBe-
nMyeHunst TpyAOBbIX 3aTpart.

2.2.5 [poeepka npo4yHocmu nodcmusnarou,e20

cnabozo cnos

Mpu Hanuuum B Npegenax CXUMaemon TONLWM oc-
HOBaHuS Ha rmybuHe Z OT noAowBsbl yHAaMeHTa Cnos
rPYHTa C MEHbLUMMM MPOYHOCTHLIMWU XapaKTepucTMKamm
(opveHTMpOBOYHO oueHuBaTb Mo Rg), Heobxoaumo yTou-
HUTb BO3MOXHOCTb MPUMEHEHUsI Npu pacyete dopmyrn
Teopuu, nNuHenHo gedopmmpyembix Ten. Ons atoro cne-
OyeT NpOBECTM NPOBEPKY MPOYHOCTM criaboro noactuna-
towiero crosi. Npoeepka NpoBoanTCs No metoauke n.2.48
CHwuIM2.02.01-83: nonHoe gaBneHue Ha KpOBMO crnaboro
NOACTUNAIOWErO Crosi Ha rnybuHe Z He AOIMKHO MpeBbl-
LWaTb pacyeTHOro CONPOTUBIIEHMS.

O'g(d+z)+o-szRd+z, (5.14)
rAe Ogyd+z — NPVPOAHOE AaBreHne Ha Kpoemno cnaboro
cnos;

OOMONHUTENbHOE [aBMNEHWE Ha KPOBIO
cnaboro cnosi oT Harpy3ku Ha pyHOAMEHT.

Benuunny Ry, onpegensitot no doopmyne (5.7) kak
ONs YCNOBHOIO (hyHAAMeHTa LUMPUHOWN byc,, n rnybuHom
sanoxeHust d+z. LupuHy ycrnosHoro dyHaamenTa b,
HasHayalT C y4eTOM pacceuMBaHUsA HanpshKeHWh B npe-
Jenax cnos TonwmHon Z. MNnowans NoAoLWwBbl YCIIOBHOMO
dyHOameHTa onpegensieM no opmyne

A= (Nu+Gy)l oy,
pacyeTHasi Harpyska Ha
dyHaameHTa, kla;
O;p — DOMOMHUTENbHOE HAaMPsHKEHWe Ha KPOBIIO

cnaboro cnos ot doyHAamMeHTa (onpegensieTcs
no ykasaHuam n.2.2.6), kla.

Op —

(5.15)

rae (Ny+Gy) - nofoLwWwBy

3Has BenuuuHy A,., Haligem LIMPUHY YCMOBHOTO
NPsIMOYronibHOro pyHaameHTa no dopmyne
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—_— 2 —
bym - \j Aym +a a , (516)

a=(-b)2,
roe | v b — gnvHa v wWuWprHa NoAoLWBbLI NPOEKTUPYEMOTO
dyHaameHTa.

Ansi neHToYHbIX yHAaMEHTOB b, = A,.,/1.

a)

NL -_V B
r

PucyHok 2.9 - K npoBepke npo4HocTy crnaboro
NoAcCTWatoLLEro cros
a — HanpsbkeHWst Ha KpoBne MOACTUMALIEro Crios;
6 — nnowaak ycrnoBHoro yHAaMeHTa;
1 — Hecywmn cron; 2 — NOACTUNAOLLNIA CIOW

2.2.6 OnpedeneHue KOHe4YHbIx Oeghopmayuli
OCHO8aHus
2.2.6.1 OnpedeneHue ocadok OCHO8aHUsl

B cooTBeTCTBMM C 3agaHVEM B KYpCOBOM MpOeKTe
HeobXxoAMMO paccyuMTaTb OCafKu OCHOBaHus, T.e. fe-
dopmauum, npoucxogsawime noa AeWCTBUEM BHELLUHMX
Harpys3ok B pesynbTaTe YNNOTHEHUA W COBUIOB YacTuy,
rpyHTa, He COMPOBOXOAILLUMXCA KOPEHHBIM U3MEHEHWUSIM
€ro CTPYKTYpbl.

Pacyet ocHoBaHuin no fgedopmauusm npousBo-
autcsa nexoaa s ycnosus (3.1)

S<S,,
roe S — coBMecTHasi KOHeuyHasi Aedbopmaumsi (ocagka)
OCHOBaHUS U COOpPYXeHus, onpegensemas
pac4eTom no ykasaHusM npunoxexus 2 CI1
22.13330.2011, meToamMKka KOTOPOro msnaraet-
CS HUKe.
Sy — nNpefenbHoe 3HayYeHWe COBMECTHOW Aedopma-
UMM OCHOBAaHWUSI U COOPYXEHUs, yCTaHaBnvBa-
emoe Mo ykasaHuam n. 2.1.

PacuyeTHas cxema OCHOBaHUSA MPUMEHSAETCH B BU-

ne nuHenHo-aedopMUPYEMOro MONynpocTpaHcTBa C

YCIMOBHBLIM OFpaHNYeHNEM TNYyOUHBI CXMMAEMOW TOSLLM
H.. Cxema pacnpegeneHns BepTuKanbHbIX HanpsiKeHuii B
nyHeHo-AehopMNPOBaAHHOM MONYNPOCTPaHCTBE NpuBe-
OeHa Ha puc. 3.10.

DL
T SN AR ON NN AN SN NL
N
RBP4
d, d
FL
WL
Zia 1
zl
H,
hi
N
N
B.C
| L

PucyHok 2.10 - Cxema pacnpefeneHus BepTUKanbHbIX
HanpsKeHun B NMHeNHo-gedopMmpyeMomM
nonynpocTpaHCTBE:
DL - otmerka nnanupoBkn; NL - oTmeTka
MOBEPXHOCTU MpupogHoro penbeda; FL — otmeTka no-
powsbl yHaameHTa; WL — ypoBeHb NOA3eMHbIX BOA,;

B.C — HWKHSS rpaHMua  CKUMaemol  TOMLM;
d v d, - rnybuHa 3anoxeHus dyHOameHTa
COOTBETCTBEHHO  OT  YPOBHA  MMAHUPOBKM U

NOBEPXHOCTU NPUpPoAHOro penbeda; b — wupuHa gyH-
[aMeHTa; p - cpenHee AaBneHue nog
NOAOLWBON hyHAAMEHTA; Po — AONOMHUTENbBHOE AaBre-
HUE Ha OCHOBAHMWe; Oyg U Oygo — BEpPTUKarbHOe Hanps-
XeHue OT cobCTBEHHOro Beca rpyHTa Ha rmybuHe Z ot
noaoLwwebl yHAaMeHTa U Ha YpOBHE MOAOLLBbI; Oy W
Op,0 - OONONHUTENbHOE
BEPTMKANbHOE HarnpsiXeHWe OT BHELUHEW Harpy3ku Ha
rnybvHe Z oT nogowsbl pyHOAMEHTa U Ha YpOBHE MO-
OOLLBBI.

Ina pacyeTa S ucnonb3ayeTcs MeToq NOCMONHOro
CYyMMWPOBaHWSA 0CadoK, KOTOPbIN AONYCTUMO MPUMEHHATH
B Cnyvasix, korga aaereHve nog nofowson dyHaameHTa
P He npesbilaeT pacyeTHOE COMpPOTUBIIEHME T[PYyHTa
ocHoBaHusa R.

lNocnedosamernbHocmb pacdema 0cadoK Mo Me-
mody nocIolHO20 CyMMUpo8aHusi credyrowas:

a) Ha boHe reonornMyeckoro paspesa (BbIMOSTHEH-
Horo B MaclTabe) mokas3aTb KOHTYpbl MPOEKTUPYEMOro
dyHOaMeHTa;

6) cneBa OT ocu PyHOAMEHTA MOCTPOUTbL 3MHOPY
BEPTUKANbHBIX HANPsHKEHWA OT COGCTBEHHOIO Beca rpyH-

Ta (anopy oyg), Mcnonb3ya hopmyny

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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ng = 7H/1 +Zyihi ! (517)

i=1

roe 7’ — yaoenbHbI BEC rpyHTa, pacnoroXeHHOro Bbille
noAoLWBbl (PyHAAMEHTa;
d,— rny6uHa sanoxeHus pyHoameHTa;
% hi — cooTBeTcTBEHHO yAEenbHbIi
W TOMLWMHA i-TO CNOst TPYHTa;

BeC

YAenbHbIn BEC IPYHTOB, 3aneratwoLwwmnx Hke ypoB-
HS MOA3EMHbIX BOA, HO Bbille BoAoynopa, AOIKEH npu-
HMMaTbCA C y4eTOM B3BELLMBAIOLLEro AEeNCTBUS BOAbI

_)/s_]/w
Vs l+e

Ecnu B TorLie OCHOBaHMS HaXO4WUTCA BOOOHENpo-
HMLAeMbll Croi — FAWHbI TBepAable, nonyTeepAabie,
TYronnacTu4Hble, CYrfIMHKN TBepAble U CKanbHble He
TpelwmHoBaTble Nopoabl, TO Ha ero KPoBMio nepeaaeTcs
[aBneHve OT BbILLEenexalyx rpyHTa 1M noasemHbIX BOA.
Torga Ha KpoBre Bo4OYMnopa BO3HUKAET CKavyoK Hanpsike-
HUIA Ha BeNUYMHY hy %,

(5.18)

B) rPYHTOBYIO TOrMLYy OT NOAOLBLI (hyHAaMEHTa
BHU3 pa3buTb Ha anemeHTapHble CMou, MOLLIHOCTb KOTO-
pbIX YO06HO NpuHMMaTh pasHoit 0,2b unu 0,4b. Mpu pas-
6uBke He Hago obpallaTe BHUMaHWE Ha rpaHuvLbl Croes
PasfnnYHbIX TPYHTOB U Ha YPOBEHb IPYHTOBLIX BOA;

r) cnpaBa OT OCK OT YPOBHSI NOJOLBbLI hyHOAMEH-
Ta NOCTPOWUTb 3MOPY AOMOMHUTENbHBIX BEPTUKambHbIX
HanpsbKkeHuin (aMpy op). [ononHuTensHble BepTuKarb-
Hble HanpsKeHUsl Ha rmybuHe Z OT NoJoLWBbl PyHAAMEH-

Ta, onpefensaTcd no opmyne
Oyp= 0o, (5.19)
roe  a — Ko3MULUMEHT, NPUHMMaeMbIn no Tabnuue 6.17
B 3aBMCMMOCTM OT hopmbl nogowebl yHaa-
MEHTa, COOTHOLLEHUSA CTOPOH MPSIMOYTrOSIbHOro
dyHOaMeHTa U OTHOCUTENbHOW rMyOuHbI, paB-

Hom & = 2z/b;

Po = P-0zg0 — OOMNOMNHUTENBHOE BEPTUKANbHOE AaB-
NeHne Ha ocHoBaHue (onsa yHAaMeHTOB K-

PUHOIA b > 10m npuHumMaeTcs
Po=P);

p — cpeaHee pgaeneHwe nog NOAOLWBON PyHOAMEH-
Ta;

Oyg,0 — BEPTUKANbHOE HaMNpshKeHne oT COGCTBEHHOTO
BEeca rpyHTa Ha ypoBHe NMoAOoLLBbLI (DyHAaMeHTa
(NP1 NnNaHMpoBKE  CPeskon  MPUHUMAaETCs
Org,0=)d, MpK OTCYTCTBUM MNAHMPOBKM W Nna-
HUPOBKE NOACHINKOW Grgo = ¥Un, roe y/ —
yOenbHblil BEC rPYHTa, PacroNOXEHHOro BbILLE
nogowssl, d u d, 0603HaueHbl Ha pUCyHKe 5.7).

PacyeTt ygobHO npoBoautb B TabnuuyHowm dhopme
(Tabnvua 5.16).

Tabnuua 2.16 PacyeT antopbl AONONHUTENbHbIX HAMPSHKEHWU

z &=2z/b a

Ozp

0 0 1,000 256,0

0,55 0,4 0,977 250,1

Tabnuua 2.17 KoadhdumumeHTbl paccenBaHusi HanpsKeHUn:

§:
2z/b

KoadpduumeHT o ana dyHaamMeHToB

Kpyr-
NbIX

NPSIMOYrofbHbIX C OTHoWeHuem cTopor 77=1/b,

paBHbIM

1,0

1.4

1,8

2,4

3,2

5

neH-
TOY-
HbIX

710

0

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

0,4

0,949

0,960

0,972

0,975

0,976

0,977

0,977

0,977

0,8

0,756

0,800

0,848

0,866

0,876

0,879

0,881

0,881

1,2

0,547

0,606

0,682

0,717

0,739

0,749

0,754

0,755

1,6

0,390

0,449

0,532

0,578

0,612

0,629

0,639

0,642

2,0

0,285

0,336

0,414

0,463

0,505

0,530

0,545

0,550

2,4

0,214

0,257

0,325

0,374

0,419

0,449

0,470

0,477

2,8

0,165

0,201

0,260

0,304

0,349

0,383

0,410

0,420

3,2

0,130

0,160

0,210

0,251

0,294

0,329

0,360

0,374

3,6

0,106

0,131

0,173

0,209

0,250

0,285

0,319

0,337

4,0

0,087

0,108

0,145

0,176

0,214

0,248

0,285

0,306

4,4

0,073

0,091

0,123

0,150

0,185

0,218

0,255

0,280

4,8

0,062

0,077

0,105

0,130

0,161

0,192

0,230

0,258

5,2

0,053

0,067

0,091

0,113

0,141

0,170

0,208

0,239

5,6

0,046

0,058

0,079

0,099

0,124

0,152

0,189

0,233

6,0

0,040

0,051

0,070

0,087

0,110

0,136

0,173

0,208

6,4

0,036

0,045

0,062

0,077

0,099

0,122

0,158

0,196

6,8

0,031

0,040

0,055

0,064

0,088

0,110

0,145

0,185

7,2

0,028

0,036

0,049

0,062

0,080

0,100

0,133

0,175

7,6

0,024

0,032

0,044

0,056

0,072

0,091

0,123

0,166

8,0

0,022

0,029

0,040

0,051

0,066

0,084

0,113

0,158

8,4

0,021

0,026

0,037

0,046

0,060

0,077

0,105

0,150

8,8

0,019

0,024

0,033

0,042

0,055

0,071

0,098

0,143

9,2

0,017

0,022

0,031

0,039

0,051

0,065

0,091

0,137

9,6

0,016

0,020

0,028

0,036

0,047

0,060

0,085

0,132

10,0

0,015

0,019

0,026

0,033

0,043

0,056

0,079

0,126

10,4

0,014

0,017

0,024

0,031

0,040

0,052

0,074

0,122

10,8

0,013

0,016

0,022

0,029

0,037

0,049

0,069

0,117

11,2

0,012

0,015

0,021

0,027

0,035

0,045

0,065

0,113

11,6

0,011

0,014

0,020

0,025

0,033

0,042

0,061

0,109

12,0

0,010

0,013

0,018

0,023

0,031

0,040

0,058

0,106

Mpumevanus

1. B Tabn. O6osHaueHo: b — wupuHa unu ouametp dyHaamen-

Ta, | — anvHa dyHpavenTa.
2. [Ansa dpyHaameHTOB, MMetoLLMX NOAOLLBY B hOpMe npaBusb-

HOro MHOroyrosribH1Ka ¢ nnowiaabio A, 3Ha4YeHns & NpUHUMaroTA

KaK Anst KpyrmbIx pyHaameHTos paguycom ¥ =+ A/ 7T .

3. [nsi npoMeyTouHbIX 3HaueHuit £ 1 77 KoapULMEHT o
onpegensieTcs no MHTepPnonauum.

[0) onpedenuTb HWKHIOK TPaHULy CXUMaeMoWn
Tonwwm (HIFCT), KoTopas HaxoaMTCA Ha YpOBHE, FAe Bbl-
nonHsietcs ycrnoeune oy = 0,20;4. HFCT yno6Ho onpege-
naTb rpadhuyecknm cnocobom, Ans Yero crnpasa OT OCu
AocTtatoyHo noctpouts snopy 0,20, B TOM xe maciiTa-
6e, B KOTOPOM MOCTPOEHa 3MNtopa G;p. TOUKa NepeceyeHuns
anop oy 1 0,20, onpeaenut HICT;

e) paccuuTaTtb ocafky no popmyne
" o . h.
S: zp,i'ti ’
P2

roe - 6GespasmepHbli KO3PUUMEHT, paBHbii 0,8;
Oyp,i — CPEAHEee 3HayeHune OONOMHUTENBHOTO BepTu-
KanbHOrO HOPMarbHOro HanpsbkeHust B I-TOM
crnoe rpyHTa, paBHOE MOMyCyMME YKa3aHHbIX

(5.20)
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HanpshKeHWN Ha BEPXHEWN Zj; U HWKHEW Zj rpa-
HULL Crosi MO BepTMKanu, npoxopsiuen yepes
LieHTp NoAoLLBbl PyHAAMEHTa;

h;, Ei — cooTBeTCTBEHHO TOMWMHA U MOAynb Ae-
dopmaumu i-Toro cros rpyHTa; ecnu B i-Tbiid
Croin BXoAWT ABa reornoruyeckux crosi, 1o E;
MPUHMMAaTL MO TOMY CFOH, MOLLHOCTb KOTOPOro
B i-ToM crnoe GonbLue;

N — 4yMcno cnoes, Ha KOTOpoe pa3buTa cxumaemas
TOMLLA OCHOBaHMS.

BbluMcrneHHyl0 BenuuuMHy S cpaBHUTb C Sy
(Tabrnvua 2.1) n cgenatb BbIBoAbl. Ecnu BenuuuHa ocag-
KM OKaxeTcs Gonblue npenenbHOro 3HayYeHusi, HeobXxo-
OMMO NepenpoekTMpoBaTb PYHAAMEHT.

Ha kadenpe ocHoBaHui n dyHgameHToB Ky6lrAY
pa3paboTaHa nporpamMma pacyeTa KOHeYHbIX Aedopma-
LM OCHOBaHWUS C y4eTOM MPOCafOYHbIX CBOMCTB. JTON
nporpaMMoli MOXHO BOCMOMNb30BaTLCSH B KOMMbIOTEPHOM
Krnacce WHXEHEepHO-CTpouTenbHoro dakynbteTa [Aans
pacyeToB B pamKax KypCOBOrO U AWMNMOMHOIO NPOEKTUPO-
BaHUA.

2.2.6.2 OnpedeneHue KpeHa ghyHOameHmMa

KpeH cdyHOameHTa MOXeT ObiTb Bbl3BaH BHELEH-
TPEHHBIM MPUSIOXKEHNEM PaBHOAEUCTBYIOLLEN BHELLUHUX
cun  (OBencTBMEM K3rMbaloLWEero MOMEHTa), BIUSHUEM
cocegHux yHOaMEHTOB U HEOAHOPOLAHOCTLIO TPYHTOB
OCHOBaHMUs1.

B pamkax KypcoBOro npoekTta paccmaTpuBaeTcs
cryyai KpeHa, Bbl3BaHHOIO BHELEHTPEHHbIM MPUIOXKEHU-
€M Harpysku u onpegensietcsi no opmyrne, pekoMeHo-
BaHHon CHu1IM2.02.01-83

,_l—v2 Ne

"TTE @y
rae  E n v — cootBeTcTBEHHO MOaynb Aedopmauun u
koadpumumeHT [lyaccoHa rpyHTa OCHOBaHMWSA
(cpenHee 3HauveHue koadpduumeHTa NyaccoHa
v cocTaBnseT Ana neckos un cynecen — 0,30,
ansa cyrnudkos — 0,35, anst ruH — 0,42.

ke — koadpcpuumeHT, npuHumaemslii no Ta6nuua
2.18;

N — BepTuKanbHas cocTaBfsitollasi paBHOAENCTBY-
lOLLEeN BCEX Harpy3ok Ha oyHOAMEHT B YPOBHE
ero nogowsbl. Ecnu wupuHa dyHgamenTta b <
10m npuHumaetcs N = poA, npu b > 10m — N
= PA, rae po U p — COOTBETCTBEHHO AOMONHU-
TenbHOE M MOSHOe AaBfieHne Ha OCHOBaHue, U1
A — nnowagb nogoLwBbl PyHAAMEHTA;

€ — 9KCLEHTPUCUTET MPUIOXEHUS PaBHOAENCTBYLO-
wer e = M/N;

a — guameTp Kpyrnoro uUnm cTopoHa npsiMoyroribHo-
ro oyHaameHTa, B HanpasreHnn KoTopon aen-
CTBYeT N3rnbaroLmin MOMEHT.

(5.21)

KpeH d)yH,D,aMeHTOB He onpepgendaeTcd, ecrin KOH-
CTpyKUuMA Hag3eMHOM 4YacTu COOPYXEeHNA UCKN4YaeT ux
NnoBOpPOT.

Tabnuua 2.18 3HadyeHust kKoadcpmumeHTa ke

dopma pyH-

AamMeHTaB | m=| Koaddpmument K, npu 2H/b, pasrHom
Hanpasnewmu |,

nencrens

oot 051 (15| 2|35 |

Mpsmoyrone- 1 10,28|0,41)0,46]0,48)0,50|0,500,50
HbI ¢ MOMeH- | 1,2 10,2910,44(0,51(0,54(0,57 (0,57 (0,57

TOM BAOMb 1,5/0,31]|0,48|0,57]0,62|0,66|0,68 0,68
6onbLueit 2 (0,32(0,52|0,64|0,72(0,78|0,82]0,82
cTopoHbl a=| 3 (0,33(0,55/|0,73|0,83(0,95|1,04|1,17

5 10,34(0,60/0,80(0,94|1,12(1,31|1,42
10 10,35/0,63(0,85[1,04]1,31|1,56 (2,00

Mpsmoyronb- | 1 |0,28|0,410,46|0,48[0,50]0,50 0,50
HbIi ¢ MoMeH- | 1,2 [0,24]0,35(0,39|0,410,42(0,43|0,43
TOM BOOMb 1,5 |0,19|0,28|0,32|0,34|0,35 0,36 | 0,36
MeHbLLEA 2 |0,15(0,22|0,25(0,27|0,28|0,28|0,28
cropomsi a=b | 3 |0,10{0,15(0,17|0,18{0,19(0,20|0,20

5 10,06(0,09/0,10(0,11|0,120,12|0,12
10 0,03 {0,05|0,05 0,06 |0,06 0,06 | 0,07

Kpyrneii a=2r| — |0.43[0,63[0,71]0,74[0,75[0,75]0,75

Mpumevanne: H; — mowHocTs oxumaemoit Tonwm

2.2.7 OcobeHHOocmu pacyema ¢hyHOameHmMoe

Ha npocadoYHbIX 2pyHmax

OCHOBHBIMU XapakTepUCTUKaMMN NecCoBbIX Mpoca-
AOYHbIX FPYHTOB ABMSAOTCS:

e  OTHOCMTENnbHas NPOCadOYHOCTb &), MPeAcTaBns-
owas cobon OTHOCUTENMbHOE CXaTue rPYHTOB Mpu
3ajaHHOM [aBMeHnMn Nocne Nx samadvnBaHus;

e HavanbHOe MpocagoyHoe AaBreHue Pg, paccmat-
pvBaeMoe Kak MWHMMarbHOe AaBreHue, npu Ko-
TOPOM NPOSABAAOTCA MPOCaA0OYHbIE CBOMCTBA MO-
poA nNpv UX NOSTHOM BOAOHACHILLEHWN;

e  HavanbHasi npocagoyHasi BnaxHoctb Wy — MUHK-
ManbHas BNAXHOCTb, MpPU KOTOPOW NEeCCOBbIV
rPYHT NPOSIBNSIET NPOCaf0YHblE CBOWCTBA.

PacuyeT ocHOBaHWI 34aHUIN U COOPYXEHUN Ha nec-
COBbIX NPOCAAOYHbIX FPYHTax NMPOU3BOAUTCSH, Kak npaBu-
1o, No BTOPOW rpynne npeaenbHbIX COCTOSAHUIA.

PacuetHoe conpoTuBneHne ocHoBaHua R npu
BO3MOXXHOM 3aMay4MBaHWM FIECCOBbIX MPOCAA0YHbIX IPYH-
TOB NPVMHUMAETCH PaBHbIM:

HayanbHOMY MPOCaZOYHOMY OABIEHUIO Py, NpY
3TOM YCTpaHsieTCA BO3MOXHOCTb MPOCAaOKW FPYHTOB OT
BHELUHEN Harpys3ku 3a CYET CHWXKEHWUs OaBneHus nof
nogowson pyHAaMeEHTa;

paccuntaHHon no copmyne 6.7 BenmynHe C uUc-
Nonb30BaHMEM 3HAYEHWUA MPOYHOCTHLIX XapaKTepUCTUK
FPYHTOB Cj;; WU ¢, ONPeAeneHHbIX B YCIOBUSAX MOSIHOMO
3aMaymBaHus.

Hedopmauun OCHOBaHM 30aHUN N COOPYXEHUN
Ha NeccoBbIX NMpocafo4HbIX FPyHTaX onpenenatTcd CyMm-
MUPOBaHMEM 0CafOoK U NPocagokK:
S+Sq < S, (5.22)
Pacuetr npocagku ocHoBaHusi BepeTcs napan-
nenbHO C pac4eToMm ocafku no nogobHoN MeToauKe.
Mpocapaka rpyHTOB Sgi OCHOBAHUS MPW YBENUYEHUM
UX BIaXHOCTW BCreAcTBME 3amauyvBaHus cBepxy 6onb-
Lnx I'IJ'IOU_l,a}J,eVI, a TakkKe 3aMa4dmBaHuUA CHU3Y Mpu noab-
eme YpOBHS NOA3EeMHbIX BOA, onpeaenseTca no opmyne
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n
Ssl = Z‘S‘,sl,ihikxl,i ' (523)
i=1
rAe & — OTHOCUTENbHAsA NPOCAA0YHOCTb I-ro Crosi rpyH-
Ta npu AaBreHnn, paBHOM CyMMeE MPUPOAHBLIX
N OOMOMHUTENbBHbIX HaNPsXKeHUN; NpuHUMaeT-
Csl B COOTBETCTBMU C AaHHbIMU WHXEHEPHO-
reonormyeckmx WCMblTaHUM [PYHTOB CTpOU-
TenbHOMN NNoLWaaKu;
h;— TonwwHa i-ro cnos;
Ksi — KoahpuumMeHT ycrnoBuii paboTbl OCHOBaHUS,
nNpYHUMaembI Ans yHOAMEHTOB LUMPUHOW OT
12 m n 6onee, paBHbIM 1, @ ONA NEHTOYHbIX
dyHOaMEHTOB LWMPUHOM A0 3 M no dopmyrne
Ks1i = 0,5+1,5(p-ps1i)/Po, (5.24)
roe P — cpefgHee gasrneHve nofd noaowson dyHaaMeH-
Ta, KMa;

Psii — HavanbHoe MpocajoyHoe [aBrieHne rpyHTa

i-ro cros, kMa;

Po — AaBneHwne, pasHoe 100k a.

Mpu 3 M < b< 12 M — onpepensieTca nNo nHTepno-
nauMM Mexay 3HaveHuamu Kg j, nonyveHHsimu npu b = 3
M 1 b =12 m. Mpu onpegenexHun npocagku o1 co6CTBEH-
HOro Beca rpyHTa npuHumaetcs Kg = 1.

CymMMUpOBaHME npocagkn Mo  NPeanoXeHHoW
cdopmyne npou3sBoaMTCS B Npeaenax 3oHbl npocagku hy,
NPUHUMAEMOW pPaBHOWN:

a) TOmNWWHEe BEepXHeW 30HblI MPOCaA0YHOWN TOMLM
npu onpegeneHMn npocagkyn OT  BHELHen
Harpysku; HWXHASA rpaHuua 30Hbl onpegensieTcs
rnybuHon, rgoe cobnopgaeTtca ycnosBue o; =
Oyt Oy = Psi, UMW [MYGUHOM, TAE 3HAYEHWE Oy
nMeeT MUHUManbHOE 3HaYeHNe U Gy min > Psi;

b) TOMWwMHE HwKHeN 30HbI Npocagku npu onpege-
neHun npocagkyM oT COBCTBEHHOro Beca rpyHTa
Ssi,q» HAYMHAA C rMYOUHLI Zg, rAe o; > Pg UNn Be-
nM4YnHa o©; UMEeEeT MUHUMAanbHOE 3Ha4yeHue npu

Oz min > Psi;

[Mpu pacyeTe npocagku paccMaTpuBaloTCA TOMbKO
T€ CMnoW TPyHTa, Y KOTOPbIX 3HAYEeHWEe OTHOCUTENLHOW
NpocagoYHOCTN NPy PaKTUYECKOM HanpskeHnn &5=0,01
(T.e. akTnyeckoe HanpspkeHue OGonblue HavanbHOro
NpocagoYHOro A4aBneHuns).

[MpoekTnpoBaHMe OCHOBAHWW, CIOXEHHbIX IeCcco-
BbIMW NMPOCaA0YHLIMU FPYHTaMK, B Criydae UX BO3MOXHO-
ro 3amMayvMBaHus JOSMKHO OCYLLECTBNATLCA C NPUMEHEHMK-
eM MeponpuATUIA, UCKMIOYAOLWMX UM CHUXaLWKUX Npo-
Caflkv OCHOBaHW OO AOMYCTUMbIX 3HA4YEHUA N YMEeHbLua-
IOWMUX MX BIIUSHUE Ha 3IKCMMyaTaluMOHHYI0 MPUroAHOCTb
34aHun 1 coopyxeHun. lNMpu aTom cnegyeT npegycmatpu-
BaTb OHO W3 CriefyloLwmnx MEpPONPUATUN:

1) ycTpaHeHMe npOCafOYHbIX CBOWCTB FECCOBbIX
rPYHTOB B npegenax Bcew NpocagodyHOWn Tomwm
(rnyBVHHBIM YNNOTHEHMEM TPYHTOBBIMW CBasiMu,
npegBapuTenbHbIM - 3aMadvMBaHNMEM  NECCOBbIX
TPYHTOB, TEPMUYECKUM U XMMUYECKUM 3aKpen-
nexHvem);

2) Npopes3ky MpOCagOYHbIX TPYHTOB rNyGOKMMUK
dyHOaMeHTamMu BCceX BUAOB, B TOM 4uCre cBan-
HbIMW 1 MacCUMBaMU U3 3aKPENMeHHOro rPyHTa;

3) KOMMnekc BOAO3ALLMTHBLIX (YCTPOMCTBO CMIIOLL-
HbIX BOAOHENPOHMLAEMbIX 3KPaHOB W3 YNNoT-

HEHHOro MeccoBOro rpyHTa, OTMOCTOK LUMPUHOMN
He MeHee 2M, NepekpbiBalOLWMX Na3yxu KOTNo-
BaHa; Npoknajaka BOAOHECYLLMX KOMMYHUKaLWA B
XKene3obeToHHbIX NOTKax) M KOHCTPYKTUBHbIX
MeponpuaTUn (yBENMYeHUne MPOYHOCTU N XKEeCT-
KOCTU KOHCTPYKUWW; MNPUMEHEHNEe TUBKMUX KOH-
CTPYKUMI), @ TaKke MpeaycmaTpuBarownx 4a-
CTUYHOE YCTpPaHEHWe MNpPOCafOoYHbIX CBOWCTB
(ycTponcTBo necyaHbIx NOAYLUEK, BbITpamboBbl-
BaHWe KOTNIOBAHOB, 3aKpeneHne rpyHToB).

2.2.8 ®yHOamMeHMbI Ha OCHOBAHUSIX,

CJI0KeHHbIX Habyxarou,uMu 2pyHmamu

Psa rmMHMCTBIX rpyHTOB 0bnagaeTt cnocoBHOCTLIO
HabyxaTb MpU MOBLILEHHOW BMAXHOCTM M, HaobopoT,
AasaTtb ycaKy npuv NOCreayoLwemM CHUXKEHNN BNaXXHOCTH.
CnocobHOCTb K HabyxaHWio WMMET Takke HeKoTopble
BMAb! LUMAKOB W NblNeBaTO-MMUHUCTBLIX FPYHTOB NpU 3ama-
YMBaAHUUN XMMWYECKMMU OTXOA4aMu1 NMPOM3BOACTBA.

Habyxatowme rpyHTbl xapakTepu3yloTca crnegyto-
WMMM napameTpamu, onpedensiemMblMy Ha OCHOBE Ofbl-
TOB:

e fAaBneHnem HabyxaHus Pqy;
e  BraXHoCTblo HabyxaHus Wy,;
e  OTHOCUTENbHLIM HabyxaHneM npwu 3afaHHOM [aB-

NeHnn &gy

e  OTHOCUTENbBHOMN YyCaaKOW NPU BbICBIXaHWUMN &h.

PacueT OCHOBaHWI, CMOXEHHbIX HabyxaroLwmmm
rpyHTamu npoussBoauTcsa cnegytowmm obpasom. Jedop-
MauuM YNNOTHEHUS] TPYHTOB OCHOBAHUS OT BHELUHEN
Harpyskm n BO3MOXHasi 0Cafka OT YMEHbLUEHUS BMaXHO-
CTM Habyxalowero rpyHTa [OOIDKHbl CYMMWUPOBATbLCA.
Moagbem ocHoBaHUA npu HabyxaHUW FPYHTOB PacCYUTbI-
BaeTCs B NPeAnoNioXeHUN MOHOW cTabunusaumm ocagok
YNNOTHEHWS TPYHTOB OT BHELUHEN Harpy3sku.

Ocagka OCHOBaHMsi B pesynbTaTe BbiCbIXaHUs
HabyxaloLWmX rpyHTOB onpeaenseTcs no gopmyre

n
Ssh = zg.vh,ihinh !
i=1

FAe  &nj — OTHOCUTENbHAs NWHENHAs ycadka rpyHTa i-ro
cnos;
h; — TonwwuHa i-ro cnos rpyHTa;
Ksh = 1,3 — KO3 pULIMEHT;
N — YMCrIo CroeB B Npedenax 30Hbl yCaOKu.

HwxHAS rpaHMua 30HbI ycadku, Kak npaBuIio,
[OIKHa OnpenensaTbCs OnbITHeIM nyTeM. [Mpu oTCcyTCTBUM
TaKoBOM BEeMu4YnHa Hqp, npuHMmaeTca
paBHON 5 M.

(5.25)

Mogbem ocHoBaHus npu HabyxaHwuu rpyHTa onpe-
Jensietcs no opmyne:

n
h.vw = ngw,ihinw,i '

i=1
A€ & — OTHOCUTENLHOE HabyxaHue i-ro crnosi rpyHTa;
h; — TonwwHa i-ro crnos rpyHTa;

Kawi — koadpuumeHT npuHumaembiit paeHbiM 0,8
npu O3,10t=0,05MMa; 0,6 - npu
Oyt = 0,3MlMa; Npn NpoOMexyTOYHbIX 3Ha-
YEeHUSX Oyt Kewi MPUHMMAETCS NO UHTEp-
nonaumm;

(5.26)
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N — yucrno crnoes, Ha KoTopoe pasbuTa 30Ha
HabyxaHWs rpyHTa.

[MonoxeHne HWXHEN rpaHnUbl 30HbI HabyxaHus
Hgyw HaxoOmTCA M3 crneayoLmnx YCroBUA:

1) npu MHUNBLTPaUMK BNarm — ropM3oHTOM FPyH-
Ta, rae CymMMapHoe [aBfeHue Oy PaBHO AaB-
NeHno HabyxaHns Py,

2) npuv 9KpaHMPOBAaHMN NOBEPXHOCTU U U3MEHEHUU
BOAHO-TEMNMIOBOrO pexunMa — OfMbITHbIM MyTeM
nnu paBHbiM Hgy, =5M NpW OTCYTCTBMM OMBITHBIX
OaHHbIX.

Ecnn pacuyeTHble gedopmMaumm OCHOBaHWM, Cro-
XeHHbIX HabyxaloLWwmmn rpyHTamm, okasblBaroTcs Gonblue
npeaenbHbIX, NpeaycMaTpuBaloT crneaytoLlee:

e BOJO3ALUMTHbLIE MEPONPUATUS;

e npegBapuTenbHoe 3amMaunBaHve HabyxawoLlmx
rPYHTOB B NpeAenax Bceun 30Hbl N ee YacTu;

®  MPOEKTMPOBaHWE KOMMNEHCUPYIOLLMX MecYaHbIX Mo-

Aylek;

e 3aMeHy Habyxawwero rpyHta HeHabyxalowmm

MOMHOCTBIO UMK YaCTUYHO;

e pope3ky dyHoameHTamu cnos
rPYHTOB (MOMHYHO UMW YaCTUYHYIO).

B kayecTBe KOHCTPYKTUBHbLIX MEPOMPUSATAA Npu-
HMMaeTCs yBeNMYeHWe XeCTKOCTU 34aHUIN N COOPYXEHUN
nytem pas3buBky Ha OTAernbHble OTCEeKN OCafOuHbIMU
LBamMW, YCTPOWCTBO >kene30DeTOHHbIX HenpepbiBHbIX
MosICOB TOMLUMHON He MeHee 15CM, BbIMOMHAEMbIX B He-
CKOINbKMX YPOBHSX MO BbICOTE.

HabyxatoLmx

Bonpock! dnst CaMOKOHmMpoJis

YUTo HasbiBaeTcsa «PyHOAMEHTOM»?

YT0 HasbiBaeTca «06pe3om yHaameHTa»?

OT yero 3aBUCUT TNyOGUHA 3aNOXEHUS FEHTOYHOrO

dyHaameHTa?

4. Y10 Takoe «pacyeTHOE COMPOTUBIIEHNE» OCHOBAHWUSA?

5. Tlo kakol rpynne npegenbHbIX COCTOsIHUIA obsi3aTenb-
HO BbIMNOHAETCH pacyeT?

6. [nsa 4yero neHToYHble PyHOAAMEHTbI OeNaloT NpepbIBu-
CTbIMU?

7. Kak ocyuwecTtBnseTca nepexon OT OAHOW nyOuHbI
3aroXxeHns NeHToYHOro chyHaamMeHTa K pyron?

8. Korpa BbinonHsieTcsl npoBepka MPOYHOCTM MOACTMNAa-
toLero crnoa?

9. Yem «ocagka» OCHOBaHWsSI OTNINYAETCH OT «MPOCaaKn»
OCHOBaHMA?

10. KakoBa OygeT BenuumMHa npocajkv, ecnu HavanbHoe
npocagoyHoe AgaerieHve B 1,2 pasa 6Gonbliue makcu-
MarbHOro AaBrneHus nog noaowBon pyHaameHTa?

11.KakoBa OypeT BenunumHa pedopMauun HabyxaHus,
ecnu gaeneHve HabyxaHns MeHblUe cpegHero aaerne-
HWS noA nogowson pyHaameHTa?

12. Kakumu MeponpusiTUSMU CHWXKalT BnusiHue Habyxa-

OLLMX CBONCTB FPYHTOB OCHOBAHWA?

wh PR

2.3 Pacdyem u koHcmpyupoegaHue cealiHbIX
¢gyHOameHmoe

2.3.1 O6uwue ykazaHusi

Csasamu HasblBAOTCA MoOrpyxaemble Unu cgop-
MVPOBaHHbIE B IPyHTE B BEPTMKANbHOM MMM HaKMOHHOM
NOSIOKEHU OTHOCUTENBHO ANMUHHBLIE CTEPXKHU, Nepeaato-

LMe HarpyskM Ha OCHOBaHWe 3a cuyeT Nnobosoro conpo-
TUBMNEHUS N TPEHUSA rpyHTa No 6OKOBOW MOBEPXHOCTH.

Ceaitnbim pyHOaMenmom CHATAIOT TPYNNy cBaW,
06beAMHeHHbIX CBepXy CneuuanbHON KOHCTPYKUMen B
BMae nNnuT unu 6anok, HasbiBaeMbIX pocmeepKkamu, Ko-
TOopble MpedHa3HaYeHbl ANd nepefadn u paBHOMEPHOro
pacnpegeneHvs Harpyskm Ha csan. PocTBepku, sBnsscb
HECYLLMMWN  KOHCTPYKUMAMW, CrnyxaT Ansg  onupaHus
HaA3eMHbIX KOHCTPYKLUMIA 30aHWIA.

PacyeT cBanHbIX (pyHOAMEHTOB M UX OCHOBaHWM
AOIMKEH MPOM3BOAMTLCH MO MNpefdernbHblM  COCTOSHUAM
AByX rpynn.

1. [Mo nepson rpynne:

— MO MNPOYHOCTM KOHCTPYKUWUW CBaW, CBaWHbIX PO-
CTBEpPKOB;

— MO Hecywen crnocobHOCTU rpyHTa OCHOBaHWUS
CBaViHbIX PyHAAMEHTOB U CBaWw;

— MO YCTOMYMBOCTU (HecyLlen cnocobHOCTN) OCHO-
BaHWI CBaWHbIX PYHAAMEHTOB B LIENOM, eCnn Ha
HUX nepefalTCad rOpPU3OHTamnbHbIE  Harpysku
(nognopHble CTeHbl, yHOAMEHTbl PaCMOPHbLIX
KOHCTPYKLMIA W Ap.) WK eCln OCHOBaHWsA orpa-
HWYeHbl oTKocamy NBO CrMoXeHbl KpyTonagaro-
LLMMW CIIOSIMW TPYHTA.

2. Tllo BTOpOMN rpynne:

— MO ocagKkaM OCHOBaHWi CBaWHbIX PyHOAMEHTOB
OT BePTUKabHbIX HAarpysok;

— MO nepemeLleHVam cBaw (BepTuKanbHbIM, ropu-
30HTanNbHbBIM NepemMeLLeHnaM, yrnam noBopoTa
ronoBbl CBan) COBMECTHO C FPYHTOM OCHOBaHWN
OT [OenCTBUS BepTMKamnbHbIX, FOPU3OHTamNbHbIX
Harpy3oKk 1 MOMEHTOB;

— no obpasoBaHUID N PacKpbITUIO TPELMH B arne-
MeHTax »ene3obeTOHHbIX KOHCTPYKLMI CBaWHbIX
yHOAMEHTOB.

2.3.2 Bbi6bop muna u pa3mepa ceal

Tun cBaun BblIOMpaeTcs B 3aBMCUMOCTM OT MeToaa
npoussoacTBa paboT (3abuBHble UNKM M3rOTOBMSIEMbIE B
rpyHTe), bopmbl MnonepeyvyHoro ceyeHus (KBagpaTHble,
NpsIMOYroribHbIE, KPYyrnble, KBaapaTHbIe C KPYrnow nono-
CTbl0 W [Ap.), BuWAA apMUPOBaHWUs  (HamMpsXXeHHO-
apM1pPOBaHHbIE, U HEHaNPS>KEHHO-apMUPOBaHHbIE) U T.4.

Pasmepbl cBa 1 rmybrHa nx 3abuBkv Ha3HavaloT-
Csl NPOEKTUPOBLUMKOM W 3aBUCAT OT psga hakTopos:
reonornyeckux YCrioBun, OEWCTBYIOLLMX Harpy3ok, Tuna
pocTBepka, umetoerocss obopyaoBaHus Ans U3roToBre-
HWUS cBaun.

Onsa 3abuBHbIX Xene3obeToHHbIX CBal KBagpaTHO-
ro ceyeHusi nonepeyHble pasmepbl n3meHsTca oT 20 X
20cm po 45 x 45¢cm (Tabnvua 2.19).

Mpun npoekTMpoBaHun cBawHOro dyHoameHTa 3
TaKkMxX CBal B Ka4ecTBe MepBOro NpUOMMKEHUS PEKOMEH-
ayetca npumeHaTb pasmep 30 x 30cM. B 3aBucumocTtu ot
NONOXEHUS NOAOLLUBbLI OTHOCUTENBHO MOBEPXHOCTU 3eMIU
pocTBepkM OblBalOT BbICOKME (MOAOLIBA pacnofioxeHa
Ha MOBEPXHOCTbIO T[PYyHTA), MOHWXKEHHbIe (MoaoLuBa
pacrnonoXxeHa Ha MOBEPXHOCTW [PyHTa, WNN He3Hauu-
TenbHO 3arnybneHa) n H13kue (MONTHOCTBI PaCMONIOXKEHbI
B rpyHte). [onoxeHne pocTBepka OObIMHO HasHavaet
NPOEKTUPOBLUUK HAA3EMHOWM YacTu 34aHWUS UMK COOpYXe-
HWs. B KypcOBOM NpoekTe CTyAEHT Ha3Ha4yaeT NoNnoXeHne
pOCTBEPKa CaMOCTOSITENIbHO B 32BUCMMOCTU OT KOHCTPYK-
TMBHbIX PELLEHMIA NOA3EMHOM YacTu 34aHUS UNN COOopy-
XeHns (HanuMuusa noaBana, TEXHUYECKOro MoAnonbs).

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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mybuHa 3anoxeHus pocTBepka onpegensieTcss aHano-
TMYHO TNyOGUHE 3anoxeHuns yHOaMeHTa Ha eCcTeCTBEeH-
HOM OCHOBaHuM (cM. n. 2.2.3).

ConpsbkeHne cBauM C POCTBEPKOM MOXeT ObITb
€cBO6GOAHBIM (LUAaPHUPHBIM) U XKECTKUM.

CeobogHoe onupaHue pocTBepka Ha csBau npu
MOHOIMUTHBIX POCTBEPKAx [OOSMKHO BbINOMHATLCS MyTEM
3ajenku ronoBbl CBau B pOoCTBEPK Ha rnybuHy 5...10 cm.
3apenka BbINyCKOB apMaTypbl B pOCTBEPK B 3TOM Cryyae
HeobGA3aTenbHa.

>KecTtkoe conpspkeHne obecneunBaeTcsa 3adenkon
cBan B pocTBepk Ha rny6uHy He meHee d (d — cTopoHa
KBagpaTHOM cBau unu guameTp kpyrnon). XKecTtkoe co-
npsbkeHue cnegyeTt npegycMaTpuBaTh B Criyvasx Kkorga:

a) CTBOfbI CBaW pacnonaratTcsa B cnabblx rpyHTax
(pbIXMbIX Neckax, MUHUCTbLIX FPYHTaxX TeKyYyenh KOHCUCTEH-
uun, unax, Topdax u T. 4.);

0) cxvmatowwas Harpyska, nepegaBaemasi Ha cBaw,
NpuroXxeHa K HeM C 3KCLEHTPUCUTETOM, BbIXOOALUM 3a
npepenel ee sapa ceYeHus;

B) Ha CBan OENCTBYIOT rOpM3OHTanbHbIE Harpysku,
BEMNNYUHbI MepeMeLLeHUn OT KOTOpbIX Mpu cBOGOAHOM
onupaHun (ONpedeneHHble  pacveToM) OKa3blBaKTCSA
bonee npepenbHO AOMNyCcKaeMblX Ans NPOEKTUPYEeMOoro
30aHUS UM COOPYXKEHUS;

r) B dyHOaMeHTe WMMEHTCS HaKMOHHblE WIMU CO-
CTaBHble BepTMKarbHbIE CBaW;

[) cBaun paboTaloT Ha BblaepruBatoLLme Harpy3ku.

B ocrtanbHbix cnydasx HasHavyaeTcs cBobogHoe
conpsKeHne cBav C POCTBEPKOM.

Takum 06Opa3oM, HasHauMB TUN pocTBepka (T.e.
reoMeTpu4ecKoe MOJSIOKEHNe ero OTHOCUTENbHO MOBEpX-
HOCTU TpyHTa) MU COMpPSXKEHWE CBau C POCTBEPKOM, Mbl
onpenenunu NonoXeHne BepxHer YacTu (OronoBka) ceaw.

OcTpve cBau criegyeT pacnonaratb B MPOYHbIX
MarnocxumMaembix rpyHTax. pu 3aTom 3arnybrneHve Hux-
HUX KOHLIOB CBali B TIPYHTbl, MPUHATbIE 3@ OCHOBaHWE
[OIMKHO ObITb HE MeHee:

e B KpYNHOOONOMOYHbIE TPYHThI, FpaBENUCTbIE,

KpYyMHble U cpeaHeln KPYMHOCTU necyaHble rPyHTHl,

a TaKKe MMUHUCTbIE TPYHTbI C MoKasaTenem Teky-

yecTn 1.<0,1 He meHee 0,5 m;

e B MpoOYMe BUAbl HECKAIbHbIX FPYHTOB — 1 M.

HasHaunB OpUEHTMPOBOYHOE MONOXEHNE HUXHETO
KOHLla CBau Ha reoriorm4eckom paspese, yCTaHaBnmMBaioT
ONUHY cBan (N 3abyBHBIX MO COOTBETCTBYHLUUM KaTa-
noram n FOCT) 1 yTOYHSAIOT NOMOXEHWE HWXKHEro KOoHua
cBau.

Tabnuua 2.19 OcHOBHble pa3mepbl U Macca Xene3obeTOHHbIX
CBal KBagpaTHOro Ce4YeHus

CTOpOHa ,D,nlea, MM Macca, T
Mapka |nonepeuroro|npuamatudeckon| octpus | 1m
ceyeHust yactn L | cau | O°TPMA
200 3000...6000 150 0,10 0,01
250 4500...6000 250 0,16 10,03
C 300 3000...12000 250 0,22 10,05
350 8000...16000 300 0,30 10,06
400 13000...16000 |350 0,40 10,08
300 9000...15000 250 0,22 10,04
CH 350 10000...20000 |300 0,30 0,06
400 13000...20000 |350 0,40 10,08
200 3000...6000 150 0,10 0,01
250 4500...6000 250 0,16 10,03
CHnp (300 2000...15000 250 0,22 10,05
350 8000...20000 300 0,30 10,06
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CTopoHa OnuvHa, mm Macca, T
Mapka |nonepeyHoro|NprM3mMaTU4eckon| ocTpus | 1m
cedeHus yactu L I cean | O¢TPY7
400 13000...20000 |350 0,40 0,08
300 11000...15000 |250 0,22 0,04
CHn 350 10000...20000 |300 0,30 |0,06
400 13000...20000 |350 0,40 0,08
[MpumevaHusa

1. [OnwvHa 3abusHbIx ceal L namepsietca ot oronoska csan o
Hayana ocTpusi.

2. [OnvHa 3abuBHbIX CBal 40 6M U3MEHSIETCS B KaTarnorax Yepes
0,5 ™, cBblle 6 M —yepe3 1 M.

3. O6o3HaueHue cait: C4,5-30 — cnnoluHas cBasi C nonepey-
HbIM apMUPOBaHNEM U C HEHanpsraemon apmaTypon AnVHOM
4,5 m u cevermnem 30 x 30 cm
(no FOCT 19804.1-79) (C — cBasA c HeHanpsiraeMou apmary-
pon; CH — c Hanpsraemow apmatypon; CHg, — ¢ Hanpsirae-
Mo nposonoyHon apmatypon; CH, — ¢ Hanpsraemon npsge-
BOW apmaTypoi.)

2.3.3 Pacyem Hecyuwel cnoco6Hocmu

00UHOYHOU ceau

Mo ycnosusam paboTbl CBauv B rpyHTE CBan AenaTcs
Ha CBaun-CTOMKMN 1 BUCSYME.

CBan-CTOMKM nepefatoT Harpy3ky Ha npakTU4ecku
HecxuMaeMble MopoAdbl (CkanbHble W nomyckanbHble,
CraHubl, Meprenu, o4YeHb MMOTHbIE FPyHTbI). VX BepTu-
KanbHble MepeMeLLeHNss HUYTOXHbI, CWUMbl TPEHWs Mo
6OKOBOIM NOBEPXHOCTM He Pa3BMBAIOTCH U B pacyeTe He
yuntbiBatoTca. Hecywaa cnocobHOCTb TakMx cBan 3aBu-
CUT OT COMPOTMBMEHUS TPYHTOB, 3aneraltolmx Nnog Hux-
HUM koHuom cBal (Fq= Ry).

Hecywyto cnoco6HocTb Fy (kH) BUcsiueit 3abuBHOM
cBau, paboTatlollert Ha CXUMAaIOLLY Harpysky, crnegyet
onpenensTb Kak CyMMYy CUIT pacyeTHblX COMpPOTUBEHWUN
FPYHTOB OCHOBaHWIA MOA HWXXHUM KOHLIOM CBan M Ha ee
60KOBOI MOBEPXHOCTM NO hopMyrne

n
Fo=7 7CRRA+UZ7/cf fih |,
i=1
rae 7. = 1 — koadpuumeHT ycnosumin paboTel cBaun B rpyH-
Te;
R — pacuyeTHOe conpoTUBIEHME FPYHTA MOA HWKHUM
KOHUOM cBau, onpegensemoe no Tabnuua
2.20;
A — nnowaab onupaHnsi Ha rpyHT cBau, NpYHUMaemasi
no nnoLwaaun NonepevyHoro ceveHns ceam bpyT-
TO;
U — Hapy>XHbl NepumeTp NONepeyHoro ceveHns ceau,
M;
fi — pacyeTHoe conpoTuBneHne i-ro cnosi rpyHTa oc-
HOBaHMA Ha OOKOBOM MNOBEPXHOCTU CBaM,
onpegensemoe no Tabnuua 2.21;
h; — TonwwmHa i-ro cnost rpyHTa, conpukacarLLlerocs ¢
©O0KOBOW MOBEPXHOCTLIO, M;
%R N %t — KO3dpMUMeHTbl ycrnoBun paboTbl rpyHTa
COOTBETCTBEHHO MO HUKHUM KOHLIOM U Ha 6o-
KOBOW MOBEPXHOCTM CBau, yunTbiBaloLme BAU-
siHMe crnocoba NorpyXeHnsi Ha pacyeTHble Co-
NPOTUBNEHUS TPyHTa, onpeaensiemble no Tab-
nvua 2.22 n npyHMMaemble He3aBMCUMO ApYr
OT gpyra.

(5.27)
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Ona Toro, 4ToGbI BOCMONbL30BaTbCH NPeasioKeH-
HOM hopMyIrion HEOBXOAMMO BbIMEPTUTE PACYETHYO CXe-
My cBaum Ha cpoHe reonorudeckoro paspesa (PucyHok
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CyHok 2.11 - PacyeTHas cxeMa K onpefeneHuio Hecyllen
CNoCoOBHOCTM OAMHOYHOW CBaW:

Zi — rmybvHa 00 cepeavHbl Cros rpyHTa, AN KOTo-
poro onpegensieTcs conpoTuerieHne Ha 6OKoBOI NoBepXx-
HOCTU; hi - TomuwmHa i-ro  cnos  rpyHra;
h — nonHas rny6uHa norpyxeHus ceam

lpyHTOBYIO Tonuly B Mpedenax csau pasbusaioT
Ha anemeHTapHble OZHOPOAHbIE CIOM, MOLLHOCTb KOTO-
pbiX He gorkHa npesbiwaTtb 2M. [lpyM 3TOM Ha ypoBeHb
rPYHTOBbIX BOA BHMMaHWSA He obpaluaTb, a pacTUTenbHbIN
CNON He yunTbiBaTb. PekomeHaoyemas cxema pasbuBku
reoniorMyeckornx CnoeB Ha aneMeHTapHble: 2 M +...+ 2 M
+ ocTaTok.

Tabnuua 2.20 PacyeTHOe CONpOTMBIIEHME MOL, HWXHUM KOHLIOM
cBau

PacueTHoe conpoTuerieHne nog HMXHUM KOHLIOM 3abuB-
Fry6u-| HEX cBaii 1 cBal-060M04EK, NOrPYKEHHbIX 6e3 BbleMKY
Ha rpyHTa, R, kMa
norpy- necyaHbIX FPYHTOB CPEAHEN NIOTHOCTH
KeHust cpeg-
HWDKHe- | rpaBe- | Kpyn- | Het MenKnx nbINeBaThbIx
ro  |nucteix| Heix | kpyn-
KOHUa HOCTU
cBal, | nMbiNeBaTo-FMMHUCTLIX FPYHTOB NPY NokasaTerne Tekyde-
M c ||, paBHom
0 0,1 0,2 0,3 0,4 0,5 0,6
6000 3100 | 2000
3 7500 4_000 3000 _2000 _1200 1100 600
6800 3200 | 2100
4 8300 5100 3800 2500 | 1600 1250 700
7000 3400 | 2200
5 8800 6200 4000 5800 | 2000 1300 800
7300 3700 | 2400
7 9700 6900 4300 3300 | 2200 1400 850
7700 4000 | 2600
10 10500 _7300 5000 _3500 _2400 1500 900
8200 4400
15 11700 —7500 5600 4—000 2900 | 1650 | 1000
20 | 12600 | 8500 | 6200 | 300 | 3200 | 1800 | 1100
25 13400 [ 9000 | 6800 | 5200 | 3500 | 1950 | 1200
30 14200 [ 9500 | 7400 | 5600 | 3800 | 2100 | 1300

PacyeTHoe conpoTvBneHne noa HKHUM KOHLIOM 3abumB-
HbIX CBaii U cBan-060moYek, NorpyxeHHbIx 63 BbleMKU

Fny6u-
Ha rpyHTa, R, kMa
norpy- necyaHbIX rPYHTOB CpeaHel NOTHOCTH
XeHus cpea-
HWKHe- | rpase- | kpyn- [ Hen
P py MEenKmX nbinesaTbiX
ro |[nucTbiX| HbIX | Kpyn-
KoHUa HOCTH
CBaW, | nbineBaTo-rMMHUCTLIX MPYHTOB NpW NnokasaTtene Teky4ve-
M ctu |, pasHom

0 0,1 0,2 0,3 0,4 0,5 0,6

35 (15000 | 10000 [ 8000 | 6000 [ 4100 | 2250 | 1400

CM. npumeyanust k Tabnuua 2.22

Tabnuua 2.21 PacuyeTHble conpoTuBneHns Ha GOKOBOWM NoBepx-
HOCTV 3a6MBHbIX CBaii

PacueTHble conpoTmBneHusi Ha 6OKOBOW NMOBEPXHOCTM
3abuBHbIX CBait 1 ceai-o6onouek f; , kMa

CpeaHss necyaHbIX FPYHTOB CpegHel MNOTHOCTH

rmybwvHa | kpyn-

pacriono-| Helxu |

KeHns \cpenHen|” = nbinesaTbIxX
cnos Kpyn-
rpyHTa | HocTh
M NbINeBaTo-MMUHUCTbIE IPYHTLI C NoKa3aTenem Tekyye-
cv ||, paBHoMm
0,2 03)04]05[06(07]08)09] 1,0

1 35 23 | 15 | 12 8 4 4 3 2
2 42 30|21 |17 (12| 7 5 4 4
3 48 3525 (20|14 | 8 7 6 5
4 53 38|27 22|16 | 9 8 7 5
5 56 40 (29 |24 |17 | 10| 8 7 6
6 58 42 (3125|118 |10 8 7 6
8 62 44 133 (261910 | 8 7 6
10 65 46 | 34 (27 (19| 10| 8 7 6
15 72 51 (3828|2011 8 7 6
20 79 56 |41 (30 |20]| 12| 8 7 6
25 86 61 | 44 | 32 | 20 | 12 8 7 6
30 93 66 | 47 [ 34| 21|12 | 9 8 7
35 100 70 [ 50 | 36 | 22 | 13 [ 9 8 7

CMm. npumeyaHus k Tabnuua 2.22

Tabnuua 2.22 KoadduumeHTsl ycnosuii paboTel Ans
pacyeTa Hecylleln cnocobHOCTU 3abKBHBLIX CBaW

KoadhduumeHTsl ycrosui
paboTbl rpyHTa Npu pacye-
Cnocobbl norpy>keHns 3abrBHbIX Te Hecyluel CI]OCOGHOCTVI
cBall 1 cBaii-060no4ek, norpyxa- cBan

eMbIx 6e3 BbleMK rpyHTa Mop Hx- | Ha Bokoson
HWUM KOHLIOM | MOBEpPXHOCTU
JeR Jet

1. MorpyxeHne CrnnoLHbIX 1 No-
NbIX C 3aKPbITbIM HKHAM KOHLIOM
CBal MexaHn4Yeckumu (MoaBECHbI-
MM) NApOBO3QYLUHBIMU U AN3ENb-
HbIMW MOIOTaMM 1,0 1,0

MorpyxeHue 3abvBkon 1 BoaBNU-
BaHWEM B NpeaBapuTenbHO Npo-
BGypeHHble NUAEPHbIE CKBaXMWHbI C
3arnybrneHnemM KOHLOB CBal He
MeHee 1M Hmke 326051 CKBaXKMHbI
npu ee AMameTpe:

a) paBHOW CTOPOHE KBafpaTHOM

cBau 1,0 0,5
6) Ha 0,05M MeHee CTOpOHbI KBaA-
paTHoW cBau 1,0 0,6

B) Ha 0,15M MeHbLLe CTOPOHbI
KBagpaTHOW Unn guameTpa Kpyr-
now ceau 1,0 1,0

[NorpyeHue ¢ NnogmMbIBOM B Nec- 1,0 0,9
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KoadbdpuumeHTbl ycnosui
paboTbl rpyHTa npu pacye-
Cnocobbl NorpyxeHnst 3abMBHbIX Te Hecyllei CI]OCOGHOCTV'
cBall 1 cBaii-0605104€eK, norpyxa- cBan
eMbIx 6e3 BbleMK/ rpyHTa Mop Hx- | Ha Bokosoi
HVM KOHLIOM | MOBEPXHOCTU
YR Jct
YaHble rPYHTbI NpY YCNoBUW O-
6vBKM CBall Ha nocrnegHem meTpe
norpyxeHus 6e3 npuMeHeHus
noamMbiBa
BubponorpyxeHue cean-
obonouyek, BUGponorpyxeHue n
BMOpOBAaBNMBaHWe CBal B rpyH-
Thl:
a) necyaHble CpeaHen NNOTHOCTU:
KPYMHbIE U CPEeAHEN KpynHOCTH 1,2 1,0
mMernkue 11 1,0
nelnesaTtble 1,0 1,0
6) NblNeBaTo-rMMHUCTbIE C NOKa3a-
Tenem Tekydectn I = 0,5:
cynecu 0.9 0.9
CYFINHKM 08 0,9
TMUHBI 0,7 0.9
B) NblneBaTo-rMNHUCTBIE C NoKasa-
Tenem Tekyyectn | <0 1.0 1.0
MorpyxeHve BOoaBnMBaHuem
CMIOLLHBIX CBaWi:
a) B Necky cpedHei nnoTHOCTH,
KpYrHble, cpefHei KpynHOCTH U
Mernkue 11 1,0
6) B necku nbinesatble 11 0,8
B) NblNeBaTO-TMUHUCTBIE FPYHTBI C
nokasartenem
Tekyyectn I <0 11 1,0
rToxel >0 1.0 1.0

MpumevaHus

1. B cnyuasix, korga B Tabnuua 2.20 3HadeHnst R ykasaHbl
Apo6HbIe, YiCnUTENb OTHOCUTCS K NeckaM, a 3HaMmeHaTernb —
K rmuHam.

2. B Tabnuua 2.20 n Tabnuua 2.21 rnyBuHy NorpyxeHust HAX-
Hero KOoHLa cBav U CPEeAHIoKo rMyOunHY pacrnonoXeHus crnos
rPyHTa Npv NNaHWpoBKe TEPPUTOPUN CPE3KOM, NOACHIMKOW,
HambIBOM 0 3 M criegyeT NpUHUMATh OT YPOBHSI NPUPOAHOTO
penbeda, a npu cpeske, NOACHINKe, HambiBe oT 3 4o 10 M —
OT YCIIOBHOW OTMETKW, pacnonoXXeHHON COOTBETCTBEHHO Ha
3 M BbILLIE YPOBHS CPE3KMN UMK Ha 3 M HXKE YPOBHS NOACHIMN-
KK.

3. [Onsi npoMexyTo4HbIX rMyBuH NorpyxeHus cean n cBan-
060r104eK 1 NMPOMEXYTOUHBIX 3HaYeHUit TekydecTu || nbine-

BaTO-IMIMHUCTLIX FPYHTOB 3HadeHua R u f; onpegensiotca nh-
Teprnonsumen.

4. [Ans nnoTHbIX NecYaHbIX FPYHTOB, CTEMNeHb MNOTHOCTH KOTO-
pbIX ONpeaeneHa no marepuanam CTaTM4eckoro 30HANPoBa-
HUs, 3HaveHust no Tabnuua 2.20 ansi ceaw, NOrPy>KEHHbIX
6e3 Ucrnonb3oBaHWs NoAMbIBa UMW NTMAEPHbIX CKBAXWUH, Cre-
ayet yBenuuusatb Ha 100%. Mpu onpenenexHun ctenexn
NMOTHOCTU rPyHTa No MaTepuanam Apyrux BULOB MHXEHep-
HbIX M3bICKaHWI N OTCYTCTBMU AaHHbLIX CTATUYECKOro 30HAM-
poBaHWsa AN NNOTHbIX neckos no Tabnuua 2.20 cneayet
yBenuuutb Ha 60%, Ho He Bonee yem go 20 MMa.

5. 3HaueHns pacyeTHbIX conpoTueneHuin R no Tabnuua 2.20
[ornyckaeTcs Ucrnonb3oBaTb NpY YCNoBuUKM, ecnu 3arnybnexHve
CBau B Hepa3MbIBaeMbIl 1 HECMbIBAEMbIV TPYHT COCTaBnseT
He MeHee 3 M.

6. 3HaueHWs pacyeTHOro conpoTuereHnst R nog HKHUM KoH-
oM 3a6uBHbIX cBait cedeHnem 0,15x0,15 M n meHee, uc-
nonb3yeMbix B Ka4ecTBe PyHAAaMEHTOB NMOJ BHYTPEHHME Me-
peropoakv OAHOATaXHbIX NPON3BOACTBEHHBIX 34aHUN, [0-
nyckaeTcsi nosbiwatb Ha 20%.

7. [Onsi 3ab6MBHbIX CBal, ONMUPAOLLMXCSH HUXKHUM KOHLIOM Ha
pbIXTible NecyaHble rPyHTbl UMW Ha NblNeBaTo-MMUHUCTbIE
rPYHTBI C NokasaTtenem Tekydectu | > 0,6, Hecyuyto cro-
cobHOCTb crieyeT onpeaensTb No pesynbTatam ctatuye-
CKUX UCMbITAHWIN CBaN.

8. [lpu onpegeneHunn no Tabnuua 2.21 pacyeTHbIX CONPOTUB-
NEHWI rpyHTOB Ha HOKOBOW MOBEPXHOCTM CBal-0605104ek 1
ceait f; nnactbl rppyHTOB CNeayeT pacuneHsiTh Ha 0AHOPOA-
Hbl€ CIOW TONLLMHONM He Gonee 2 M.

9. 3HauveHus pacYeTHOro CONPOTMBAEHNS MAOTHBLIX MeCYaHbIX
rpyHTOB Ha 6oKOBOI NoBepxHocTm ceaii f; cnepyet ysennum-
BaTb Ha 30% NpPOTMB 3HaYeHWI, NpUBEAEHHbIX B Tabnvua
2.21.

10. Pac4yeTHble CONPOTUBIEHNS Cyrnecen n CYrfIMHKOB C KO3d-

curumeHToM nopuctoctn € < 0,5 1 rmuH ¢ KoadrLMeHToOM
nopuctoctu € < 0,6 cnegyet yBenuuusate Ha 15% npoTtus

3Ha4eHuin, NnpuBedeHHbIx B Tabnuvua 2.21 npu nobbix 3Have-
HUAX NokasaTensi TeKy4ecTu.

2.3.4 OnpedeneHue Konu4decmea ceall,
pa3meuwjeHue ux 8 rniaHe u
KOHCmMpyupogaHue pocmeepkKa

Yucno ceanm onpegensetca U3 OOMYLUEHUs, YTO
POCTBEPK OCYLLECTBMSAET paBHOMEPHOEe pacnpegerneHve
Harpy3ku Ha CBaWHbIA KyCT UMW CBaWHbIA pag (Mony4veH-
Hoe 3HayeHue okpyrnseTcsa go 6nwxanwero GomnbLuero
uenoro yncna):

7k (N Tt Gﬂ)
p=lk 1 A
Fd
roe % — KoadMUMEHT HadexHOCTW, Ha3Havaembln B
3aBMCUMOCTM OT crnocoba onpeneneHns Hecy-
wen cnocobHoctn cean. Ecnu oHa onpegene-
Ha No pesynbTaTam MNONEBbLIX UCMbITAHUN CTa-
TU4eCcKoun Harpyskow,
%= 1,2; no pesynbTaTamM CTaTU4ECKOro 30HAU-
poBaHusa rpyHTOB % = 1,25; onpegeneHHasa ¢
1crnonb3oBaHWeM TabnuyHblx 3HaveHun R f —
w=14;
N, — pacueTHas Harpyska, AelcTByoLwas no obpesy
dyHoameHTa, kH;
Gj — OPUEHTMPOBOYHBI BEC POCTBEPKA U TPYHTa Ha
ero obpesax, kH;
F4 — Hecywlas cnocobHOCTb 0AMHOYHOM cBau, kH.

, (5.28)

2341 Pa3meuweHue ceali 8 Kycmogom

¢pyHdameHme

B cnyyae ueHTpanbHoOW Harpysku, cBau pacrnona-
raloT Hamboree KOMNaKkTHbIM 06pPasoM CUMMETPUYHO
OTHOCUTENBbHO OCK Harpy3ku. MmHMmanesHoe paccTosiHue
mexay csasamu B ocax 3d (d — cTopoHa kBagpaTHON Mnu
OnameTp Kpyrnow ceam).

Mpy HebonblMX 3KCLEHTpUCUTETAX C KpaeBbiMU
HanpsPKEHUSIMU Ha POCTBEPKE Omax < 1,40min ANS ynpo-
LeHns npou3BoacTBa paboT cBaM MOXHO pasmellaTb
paBHOMepHO. MNpy GonbLUNX 3KCLEHTPUCUTETAX Y Harpy-
XKEHHOro Kpasi ycTaHaBnuBawT Oonbllee KOnuM4ecTBO
cBai. [ina Toro, 4Tobbl BCE cBau ObINN HarpyXeHbl oau-
HaKOBO, WX crneadyeT pasMellaTtb Mo 3Mpe AaBfeHun B
CeYyeHuMu, NpoxoasaLemM no noAdolBe pPOCTBepka. Jnopy
OEensAT Ha paBHble NMOLWAAM U B LIEHTPE TSHKECTU KaXkaoro
yyacTka pacnonaraiT OCu CBaM.
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Harpysky N, npuxogsiiytocs Ha kaxayto cBato BO a)
BHELIEHTPEHHO HarpyxeHHOM (yHOaMeHTe MOXHO ornpe-
nenvtb no dopmyre: \ |
NoWtG) My Mx e A O 0O O O D4
n Dl 2x | |
roe My, My — pacyeTHble MOMEHTbI OTHOCUTENLHO TaB- sl il /)= 7=
HbIX LEHTpanbHbIX OCEl MOAOLLBbI POCT- (3:6)d
BepkKa;
Xi, Vi — PacCTOAHNA, M, OT raBHbIX ocell Jo ocu 5)
KaXxgow ceau;
X, Y — paccTosiHusl, M, OT rMaBHbIX OCeW A0 ocu
cBan, AOns KOTOpoW  onpeensieTcs mfﬁlfﬁfm‘ﬁfm
Harpyska; 4

N — yncrno ceav B (pyHOameHTe.

MakcMmanbHOe ycunve Ha cBako, HangeHHoe no
dopmyre 6.29, 4OMKHO YAOBNETBOPATh YCNOBUIO:

N < Fd/7k| (5.30)

Mpu kpaTKOBpeMeHHbIX (BETPOBLIX, KPAHOBbIX U
T.0.) Harpyskax OOMycKaeTcs neperpyska KpalHux cBaw
0o 20%. PasHynua mexagy MakcumarnbHO U MUHUManbHO
Harpy>XeHHbIM/ CBasiMU He JOIDKHa npeBbiwath 3:1.

Ecnn ycnoeBue He BbINOMNHsETCA, HEOOXO4MMO
YBEMUYNTb YUCIO CBal B (PyHOAMEHTE MIM paccTosiHue
MeXay HUMM.
2.3.4.2 Pa3meuwieHue ceali 8 1IeHMOYHOM c8aliHOM
¢hyHOameHme

CgaiiHble yHOaMEHTbl B BMOE NEHT NOA CTEHbI
30aHUA 1 COOPYXEHUA MOryT ObITb CO CBasiMu, pacrnono-
XEHHbIMW B OAuH, ABa W 6Gonee psigoB B JIMHEWHOM U
LWwaxmaTHom nopsgke (

PucyHok 2.12).

MnHMManbHOe paccTosHMe Mexay CBasiMvM B OCSX
3d, makcumanbHoe — 6d. B neHTo4YHOM cBanHOM (pyHAa-
MeHTe B cnyyae, ecnu 3d < a < 6d cBau pacnonaratoT no
OCM CTEHbI B OOUH PSif, Yepes3 pacCcTosHUe a (B OCSX).

Ecnu a HesHaumTenbHO MeHble 3d, MCMonb3yloT
LWaxMaTHOe pacrnorioxkeHne cBan. PacctosiHve wmexay
psiaamu ceaw ¢, B 3TOM crydvae onpefenseTcsa no dop-
Myne:

c,=y(3d) -a® <3d. (5.31)

Ecnu a cywectBeHHO MeHblue 3d, To ncnonbaytoT
OBYXPSAHOE UNWN AaxXe TPexpsgHOe pacrnoriokeHue (4To
ONs rpaXdaHCKUX 34aHui He o4veHb yaobHo). B Takux
crnyyasix pekoMeHOyeTcsi Mpov3BecTU nepepacyeT yH-
[ameHTa, NpuHAB cBau ¢ Gomnblueln Hecyllen cnocobHo-
CTbl0.

Ecrm a > 6d, 3T0 cBUaOETEnsCTByeT O TOM, YTO
cBau ANl AaHHOrO Ccryyasi MpUHATbI OYEHb MOLLHbIE U
cnepyeT npou3BecTn nepepacdeT Ans 6ornee KOPOTKMX
CcBal unu e BbIOpaTh CBa MEHLLUENO CEYEHMS.

s R R

(3+6)d

o
O
br

~ ,EJ&

PucyHok 2.12 - PacnonoxeHue ceal B nriaHe nopg cTeHa-
MU
a — NuHeriHoe B OOuH psag; 6 — nnHenHoe B ABa
psifa; B — WaxmaTtHoe; by — WupuHa pocTeepka, HasHava-
emasi KOHCTPYKTMBHO UNnu No pacyeTty

2343 KoHcmpyupoeaHue pocmeepka

PasmecTvB cBan B nnaHe, HEO6XOAMMO HAMETUTb
OCHOBHbIE pa3Mepbl POCTBEpPKA.

PocTBepk/ BbLINOMHSIIOT U3  MOHOMMTHOMO WU
cbopHoro xenesobeToHa.

BbicoTy pocTBepka HasHayalT Mo pacyeTy unm
KOHCTPYKTUBHO. [10 KOHCTPYKTMBHBIM  COOBpaXeHusiM
BbICOTa POCTBEPKa AoshkHa BbiTe pasHa hy+0,25M, HO He
meHee 0,3m (hy — BenuumHa 3agenku ceau, m).

PaccTosiHue oT kpasi pocTBepka [0 BHELUHEW CTO-
POHbI BepTUKarnbHO HarpyXeHHoOW cBau npu CBOOOOHON
3ajernke ee B pOCTBEPK NPUHNMAaETCS:

e npu OOHOPSAHOM nx
0,2d + 5cm,

e npu OByx- U TpexpagHoMm 0,3d + 5 cM 1 Gonb-
wem uncne pagos 0,4d + 5 cm (3geck d — B cm).

B ny4MHUCTBIX rpyHTax Mexagy MOoAOLIBOW pOCT-
BEpKa W MOBEPXHOCTbID FPyHTa MpeaycmaTpuBaeTcs 3a-
30p He meHee 0,2 M.

pasMeLLeHmm

2.3.5 CoepemeHHbIe ulbl U MemodObl
ycmpolicmea 6ypoebix ceal

HabuBHble cBan nsrotaBnmBaroT U3 6eToHa, Xene-
306eToHa UMM  LEMEHTHO-NecyaHoro pacTteopa. KoH-
CTPYKUMS HAOUBHbIX CBal, KOTOpPbIE UMEIT, KaK MpaBuIo,
uunuHapuyeckyro chopmy, MOXET npegycMaTpvBaTh yLIK-
PEHWE HWKHErO KOHLA, Y4TO 3HaYUTENbHO MOBLILIAET WX
HeCyLLyH0 CNOCOGHOCT.

Mo cnocoby narotoBneHust HabMBHbIE CBan MOXHO
pa3gennTb Ha TP OCHOBHbLIX TUMa:

e cBau 6e3 060nouKH,
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e cBau ¢ 060M04YKOW, N3BNEKAEMON U3 FPYHTA, U
e  CBau C HeN3BMeKkaeMon 00004KON.
BypoVHBEKLNOHHbIE CBan ABNSAOTCS PasHOBUOHO-

CTbio OypOBbIX U HabuBHbIX cBai. OHM OTNMYaKTCsa Ma-
neim gunameTtpom (d = 120 — 420 mm), 6onbLion rmbko-
ctbto (L/d = 80 — 120), matepmnanom cteona (Menkosep-
HUCTbIN  BeTOH), CcnocoboM U3roTOBNEHUst (MHBEKUUS
OETOHHON CcMecuM B CKBaXUHy). B oTgenbHbIx crnyyasix
anameTp GYpOUHBLEKUMOHHBIX cBal gocturaet 630 — 820
MM.

TexHonorua CFA (HenpepbiBHO nepemeluu-
BaroLerocs wHeka). Cuctema CFA — 370 HenpepbiBHOE

OypeHne CKBaXWH ANs cBal ¢ NOMOLLbIO LLIHEKOBOTO Bypa
— KOMOMHMpYET NpenMyLLecTBO HabuBHbIX cBal 6e3 ns-
BMEYEHUs1 TPyHTa M YyHMBepcanbHOCTb OypoHabuBHbIX
cBan. MeTton OypeHuss nossonseT coopyxaTb CBau B
pasnuyHblX Nopodax rpyHTOB, CyXOM WMnu 3a6ono4eHHOM,
PbIXIOM MW NAIOTHOM PYHTE, @ Takke B cnabbix nopo-
nax, Tyde, usBecTHsike, necyaHuke u T.4. MNpu pabote
OTCYTCTBYIOT yAapHOe Bo3feicTBue u Bubpaums. O6opy-
[OBaH/e CUCTEMbI CHaGXeHO CUCTEMOWN 3BYKOM3ONSLMM,
YTO no3BonsieT NpoBoaMTb BypoBble paboTbl B LEHTpax
ropogoB B COOTBETCTBMM C TpeboBaHWMAMMW 3akoHoaa-
TenbCTBa.

3

PucyHok 2.13 - TexHonorus CFA
1 - Hayano 6ypeHusn; 2 - locTUXKEHNE NPOEKTHOMN rNybuHbI; 3 - 3anonHeHne GETOHOM, NOABLEM LUHEKa;
4 - 3aBepLueHne 6eTOHMPOBaHUS, NOrpPy>KEHNE KkapKkaca cBau.

TexHonorua DDS (packaTka CKBaXWHbI). Tex-
Honornst DDS (B aHrn. Drilling Displacement System —
DDS) ocHoBaHa Ha MpUHUMME pacKaTKM CKBaXWUH, T. €.
ycTpamBaeTcsl 6e3 BbleMKU TPyHTa, C YMNOTHEHWEM CTe-
HOK CKBaXWHbI, NOCPEACTBOM NpUMEHEHUs paboyero
opraHa — packaTtymka. lMpovcxoouT HenpepbIBHbIN Npo-
uecc obpasoBaHWA LMNVHAPUYECKOW MOMOCTU B FPyHTE
nytem ero gedopmauum u ynnoTHEHUS packaTbiBaloLLUM
MexaHW3MOM B CTEHKU CKBaXWHbl. bnarogaps atomy
BOKPYI CKBaXWHbI 06pasyeTcs ynnoTHEHHas 30Ha rpyHTa.

Wcnonb3oBaHne cneunanbHoOro GypoBOro MHCTPYMEHTa,
XECTKO 3aKpenneHHoro Ha GypoBoMm cTaBe, AenaeT BO3-
MOXHbIM YCTPOWCTBO OypOHabuBHbLIX CBaW 4epes MroT-
Hble Crov NMeckoB, a Mpu BCTpeye C NpensTcTBusMu (Ba-
NyHOM, Hanpumep) MPOM3BECTW 3aMeHy nopodopaspy-
LUAKOLWEro MHCTPYMeHTa Ha 3abypHuUK 1 nNpogorkuTe Oy-
peHve 6e3 noTepu cBaw. Micnonb3oBaHne packaTynka
obecneymBaeT OypeHue CKBaXWH C rMagkMMM U NPOYHbI-
MU cTeHkamn gnameTtpom 400 mm, 450 mm, 650 mm, 800
MM.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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PucyHok 2.14 - TexHonorua DDS
1 - Hayano 6ypeHusi; 2 - bypeHne ¢ 04HOBPEMEHHbLIM BAABMUBAHNEM LUHEKa A0 MPOEKTHOW rybuHbI;

3 - MoaHsTHe Bypa, 3anofiHeHe CKBaXKMHbI GETOHOM; 4 - [orpyxeHne apMaTypHOro Kapkaca ceau

CBau nopg 3awmton o6cagHon TpybbI (Cased
Continuous Flight Auger). TexHonorns nmeeTt cxoAcTBa
¢ TexHonoruei CFA, Ho B Hell fobaBnsieTcs Ucnonb3oBa-
Hue oGcagHoi Tpybbl. Mcnonb3oBaHne obcagHon Tpy6obl
No3BONSET NepeKpbIBaTb FOPU3OHTbI MIbIBYHHbLIX FPYHTOB,
obecneumBaTb 6€30MaCHOCTb BeAEHUsI CBaiiHbIX paboT,
KOHTpONUpoBaTb NapameTpbl GYpPOBON CKBaXWHbI, rapaH-

TMPOBAaTb BbLICOKOE KayecCTBO 3arOoSfIHEHUSI CKBaXXWHbI
GeToHoM. [laHHbIV BUA cBall siBnsieTcss Haubonee nony-
NSPHbIM CPeaun TPaHCMOPTHbLIX CTPOUTENen U MOCTOCTPO-
uTenen B cuny ero BbICOKOM HaAeXHOCTW. [lJaHHas TEXHO-
norusi No3BofsieT M3roTaBnmBaTb OypoHaGWBHLIE cBau
owameTpom, 600, 800, 1000, 1200, 1500, 1800 mm, u
rny6uHon go 75 m.

PucyHok 2.15 - TexHonorust CFA
1 - Havano 6ypeHnus; 2 - BypeHune ckBaxuHbI No4 3awmTon obcagHom Tpyobl;

3 - Noabem ob6opyaoBaHus; 4 - 3anoNHEHne CKkBaXunHbl 6eToHOM; 5 - [orpykeHne apmaTypHOro Kapkaca csau

BypoHabuBHble cBau nop o6capHown Tpy6ow ¢
kennu-wraHron (Fully cased Kelly drilling method). Mo
[aHHOW TexHonornn obcagHyo Tpyby norpyxatoT Bpalua-
Tenem yepes 3akpensneHHbln Ha Tpybe XoMyT u ogHoBpe-
MEHHOM BOABMMBaHWM TMAPABMAMYECKUM  [LOMKPATOM.
O6cagHas Tpyba COCTOUT M3 HECKOMbKUX KECTKO COeau-
HEeHHbIX cekuui. o mepe norpyxeHuss Tpybbl U3 Hee
W3BMEKalOT FPYHT LUHEKOM W HapalluMBaloT CHEeAyHLLyo
cekumto. LIHeK 3akpenneH Ha KOHLE TenecKonu4eckom
wraHrv Kennw, pasgsuratowiencsa npu yrnyoneHun ckea-

XuHbl. lNpouecc HaunHaeTcs ¢ onepexatowero dypeHus
CKBaXWHbI 06cagHou Tpybor ¢ apMUPOBaHHBIM HaKOHEY-
HMKOM (KONbLIEBOW KOPOHKOW). KOpOHKa CryuT Kak ans
pa3bypvBaHus rpyHTa, Tak 1 6eToHa NepBUYHbIX CBal Npu
ycTponcTBe Gypocekyuimxcs cBan. ObcagHas Tpyba npu
3TOM MOrpyxaeTcsl B rpyHT Bpaliatenem unu tpyboBkpy-
yvMBalLWMM cTonoMm Ha rmybuHy 1,5 — 2,0 m. [anee ¢
NMOMOLLbIO Terneckonuyeckon wtaHrn Kennu v noaseLleH-
HOro Ha Hel KOpOTKOro LWHeka obcagHas Tpyba ounwiaeT-
CA OT rpyHTAa.

OcHoBBbI pacyeTa U KOHCTPYUpOBaHUA CbYH,D,aMeHTOB BbICOTHBIX N YHUKAJTbHbIX 34aHun
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PucyHok 2.16 - BypoHabusHble cBaun nog obcagHow Tpy6oi ¢ Kennum-uTaHron
1 - MNorpyxeHne uHBeHTapHON TPybbl C MOMOLLBbIO BpallaTensi n Tpy6oBKpy4uuBatoLLero crona; 2 - dopmmpoBaHue
CKBaXXMHbI Mo 3awmToln obcagHoi Tpybbl onepexatoLer npoxogkon; 3 - MorpyxeHne apmaTypHoro kapkaca; 4 - MoHTax
6eToHONUTHOW TPYOLI; 5 - 3anonHeHne CKkBaXnHbl 6ETOHOM;
5 - MisBneyeHne obcagHow TpyObl

FpyHTOBLIE cBaun (Deep Soil Mixing). TexHono-
s rnyoGuHHOrO CMeLlUMBaHMS TpyHTa 3akntoyaeTcs B
N3rOTOBMEHUN TPYHTOLLEMEHTHBIX KOJIOHH MpU MOMOLLM
cneumansHoro 6ypocMecnTeNbLHOTO MHCTPYMEHTA, COCTO-
SILEro 13 rnosion WTaHrM 1 cneumanbHoro pabovero opra-
Ha. B npouecce GypeHunss npoucxoauT pasmenibyYeHne u
nepemeLuBaHue rpyHTa C 4acToToW BpalleHus WwHeka 20
— 80 o6/mMuH. BypeHune npoucxoguT 6e3 coTpsiceHuid c
OLHOBPEMEHHOW noJayen LEMEHTHOW CMecu u3 Tak
Ha3bIBAEMOrO MOHUTOPA, Haxoaserocs Ha KoHue 6ypo-
BOM Tpybbl. M0 Mepe NOrpyxeHWsi CMeCUTESNbHOrO WH-
CTpymeHTa Ha Tpebyemyi rnybGuHy ocyLlecTBAsieTcs
pasMernbyYeHne 1 nepemMellnBaHne rpyHTa ¢ nogaBaemon
noa pnaenexnvem 2-10 aTMm. LeMeHTHON cycneHsven ¢ B/l

ot 0,5 go 1,2 nnn ¢ ApyrumMm XMMMYECKMMU peareHTamu
(n3BecTb, 30na, Wnak, 6EHTOHUT 1 Ap.) NogaBaeMbIMU MO
nonon wTtaHre. locne AOCTUXEHWUS NMPOEKTHOM OTMETKM
HKHEro KoHua, HacTynaeT ¢asa (hOpMUPOBaHUST KOJNOHH
DSM. B npouecce u3BneyYeHusi MAHCTPYMEHTa U3 CKBaXU-
Hbl MOMyYeHHas CMECb rPyHTa 1 CYCMEH3MN CMELLNBAETCSA
NMOBTOPHO W YnnoTHseTca. [oToBasi cBasl, MnonyyYeHHas
METOAOM MOKPOrO CMELUMBAHWUSA TPyHTa, Tenepb Heobxo-
OMMO BbIXAaTb BpeMs Ans ee 3acTbiBaHuA. TexHonorus
nogpasgenseTca Ha 2 meToga yCTPOMCTBa: CyXxoe CMe-
wuBaHue rpyHTa (Dry Soil Mixing) n mokpoe cmelunBaHune
rpyHTa (Wet Soil Mixing). MNMpwn gaHHOM TexHonoruun pas-
mMepbl ceau gocturaiot 400-1200 mm B gnameTpe un 26
MeTpoB rny6uHon.

PucyHok 2.17 - [pyHTOBbIE CBaun
1 - PacnonoxeHne cMecuTenbHOro UHCTPYMEHTa Haa MecToM BypeHust; 2 - MNorpyxeHne CMecUTENbHOro MHCTPY-

MeHTa B rpyHT; 3 - PasmernbyeHue 1 nepemMeLurBaHune rpyHTa ¢ nogaBaeMoin nog AaBneHneM LleMEHTHON CyCrneH-
3uen; 4 - isaBneyeHns MHCTPYMEHTA U3 CKBaXWHbI;
5 - [oToBas cBasi, Nony4YeHHasi METO40M MOKPOro CMELLMBaHUS FpyHTa.

OcHoBbI pacyeTa U KOHCTPpynpoBaHUA beH,ElaMeHTOB BbICOTHbIX N YHUKAlTbHbIX 34aHumn
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LiemeHTtauma rpyHtoB (Jet-Grouting). Ctpyw-
Has uemeHTaums rpyHToB («jet grouting») — meTtop 3a-
KpenneHns rpyHTOB, OCHOBaHHbIM Ha OAHOBPEMEHHOM
paspyLUeHUN 1 NepemeLlMBaHNN rPYHTa BbICOKOHANOPHOW
CTpyen UeMeHTHOro pacteBopa. B pesynbtaTte cTpymHOM
LeMeHTauun rpyHTa B HeM obpasyoTcs umnuHgpuyeckue
KOMOHHbI guameTpom 600—2000 mm. W3srotoBneHue
FPYHTOLIEMEHTHOrO anemMeHTa BbINOMHAETCA MO creayto-
e TeXHONOorMM: cHavana BbinonHsetcs Oypexnue nu-
OepHOW CKBaXUHbI anameTpom 112—132 MM OO NpoekT-
HOM OTMeTKM (MPsSIMOM Xxopf), BO BpeMs MNpSMOro xopa
npon3BoaaT BypeHne nNuaepHON CKBaXMHbI 4O NPOEKTHON

oTMeTKU. BypoBoi pacTBop MOCTynaeT 4Yepes OTKPbITbIN
npsiMON knanaH B GYpOBOW HaKOHEYHWK ANA yaaneHus
wnama B npouecce 6ypeHus. B kauectBe Gyposoro pac-
TBOpa Mchonb3yeTcs BoAa, GEHTOHUTOBBLIA UMM LEMEeHT-
HbIn pacTBOp. B nmpouecce obpaTtHoro xoaa B conna mo-
HUTOpa, PAacroONOXEHHOTO Ha HWKHEM KOHLe GypoBoii
KOMOHHbI, MOAAIT NOA BLICOKMM [JaBIIeHUEM LIEMEHTHBI
pacTBOp M HaYMHalOT MOABEM KOJIOHHbI C OOHOBPEMEH-
HbIM ee BpalleHveM. [orpyxeHue B Teno HesaTBepeB-
el rpyHTOBETOHHOW KOTNIOHHLI apMUPYIOLLLErO 3fEMEHTa.

JETGROUTEQ
COLUMN

PucyHok 2.18 - LlemeHTaums rpyHToB
1 - BypeHve nuaepHon ckBaxuHbl; 2 - Noabem 6ypoBO KOMOHHBI C BPALLEHUEM U OAHOBPEMEHHON Nofaven cTpym
LeMeHTHoro pacteopa; 3 — [0TOBbIN FPYHTOLEMEHTHbIV 3NIEMEHT

BypOWHBEKLMOHHBIE CBau noapasgenstoTcs Ha
CBaU-CTOMKN U BUCAYME CBau, B 3aBUCUMOCTU OT CBOMCTB
FPYHTOB, 3anerawwmx Mo HWKHUMM KoHUuamu cBan. K
CBasiM-CTOMKaM OTHOCSITCS CBau, KOTopble nepeaaroT
Harpysky CBOMMW, HWXHUMWU KOHLUaAMK, 3arj'ly6]'leHHbIMVI B
ckanbHble rpyHTbl. Bucauve cBan ycTpavBalTCcs B CXKU-
MaeMbIX rPyHTax U nepeaarT Harpysky Ha rpyHT GOKoBOW
NMOBEPXHOCTBIO U HUKHUMU KOHLLIaMU.

LlenecoobpasHocTb nNpuMMeHeHnst BypouHBbEKLU-
OHHbIX CBai [OMKHA OnNpeaensitbCs KOHKPETHLIMU YCIO-
BUSIMU CTPOMUTENBHOW NMOLLAAKA U OCOBEHHOCTLIO 06 beK-
Ta Ha OCHOBE pe3ynbTaToB TEXHUKO- 3IKOHOMWUYECKOro
CpaBHEHMS BO3MOXHbIX BAPMAHTOB NMPOEKTHBIX PELLEHWI.

Mpy ycuneHnM OCHOBAHUIM CyLLECTBYHOLWUX YH-
[aMeHTOB PEKOMEHAYETCS BbINOMHATL CpaBHEHUE Gypo-
WHBEKLUMOHHBIX CBal CO crnocobamu XMMUYecKoro, LleMeH-
TAUMOHHOTO U TEPMMUYECKOrO YNPOYHEHUSI TPYHTOB OCHO-
BaHWsi, 3alaBNMBaHUsi CBal NoA cyulecTsyoline dyHaa-
MEHTbI, MOABEeAeHNs HOBbIX (yHAameHToB M ap. [pu
CTpPOUTENLCTBE HOBbIX OOBLEKTOB CpaBHEHUE BbINOMHAET-
cs C ApyrMMM Buaamu cBal M yHOAMEHTaMM Ha ecTe-
CTBEHHOM OCHOBaHUW.

B pabounx yeptexax pyHOamMeHTOB 13 OypouHb-
€KLIMOHHbIX CBaW A0IMKHbI ObiTb YKasaHbl BU, KONMMYECTBO

W napameTpbl CBaW (CevyeHne n AnvHa, a Takke Hecylas
CMOCOOHOCTb U COOTBETCTBYHOLLLIAS €/ Harpy3ka, Jonycka-
emas Ha CBalo), KOTOpble MOryT YTOYHATLCA NyTeEM CcTaTu-
YeCKUX MCMbITaHWI CBal B rPyHTE OO Havana wnv B npo-
uecce cTpouTenbCcTBa.

ByponHBbEKUMOHHbBIE CBan pekomeHAyeTcs npume-
HATb B CIeAYOLMX Cryyasx:

e yCUIEeHue neperpyXeHHbIX OCHOBAHWMN.

e  YCWMNEHWE OCHOBaHW/A CYLLUECTBYIOLWMX 34aHUA W
COOPYXXEHUI B CBA3W C NMaHMPyEMbIM MOBbILLEHNEM
3TaXHOCTU NN U3MEHEHMEM XapaKTepa aKcnnyaTta-
LIMOHHbIX Harpy3ok;

e  CTPOWUTENLCTBO HOBbLIX OOBLEKTOB PsiiOM C Cyle-
CTBYHOLLNMU;

e  CTPOUTENLCTBO B CTECHEHHbIX YCMOBUSAX BHYTPU
OEeNCTBYOLNX NpeanpusaTui;

e  UCMpaBIieHNE KpeHa 34aHus Unn OTAENbHOro OyH-
OaMEeHTa;

e  MPOTMBOOMON3HEBAs 3aliMTa

e  yCUMeHue Xenes3HoOOPOXHbIX HacbiNnenm C HecTa-
OVnbHBIM BannacTHbIM Wrendgom;

e  pelLeHWe CMOXHbIX 3aday Npu PeKoHCTPYKUMU 34a-
HUM 1 DYHOAMEHTOB;

OCHOBBI pacyeTa 1 KOHCTPYMPOBaHUS (PYHAAMEHTOB BbICOTHBIX M YHUKAmNbHbIX 34aHui
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e  CTPOUTENBLCTBO HOBbIX OOBHLEKTOB B CIOXHbIX FPyH-
TOBbIX YCITOBUSIX.

e  YCTPOWCTBO NOA3eMHbIX 3aTaxen B HGecnogBanbHbIX
30aHusax v ap.

YcuneHme OCHOBaHWNM CyLLECTBYIOLWUX 34aHUA U
COOPYXEHU NPOM3BOAUTCA OObIMHO B CRedyloLmux cny-
Yyasax:

o npun He4onyCTUMbIX MO BENUYMUHE UK HepaBHOMEP-
HbIX OCafKaX COOpYyXeHuAaA uUnn ero 4actun, Bbl3BaH-
HbIX YMNMOTHEHWEM MO HarpysKoW CUIbHOCKMMae-
MbIX TPYHTOB, 3aMayMBaHWEM MPOCAAOYHbIX TPYH-
TOB, FHWEHWEM OEpPEBSIHHbIX CBal, MeperpyXeHHo-
CTbH0 OCHOBAHMI 1 Mp.

e MpW 3KCMNMyaTauMOHHbIX Harpy3ok (3ameHa obGopy-
[oBaHus Bonee TsKenblM, YBEMUYEHUE STaXHOCTU
30aHuiA, pacluMpeHne Npoesken YacTu MOCTOB, 3C-
Takag v ap.).

CTpoMTENBCTBO HOBBLIX OOBLEKTOB HaA, NoA, pAAoM
nan BHYTPM CyLLECTBYHOLMX OOBEKTOB Bbi3biBaeT HEOO-
XOAMMOCTb B YCWMEHWA OCHOBAHWA MocneaHux Ans
npepoTBpalleHns nx aedopmaumn, kak npu npousson-
cTBe paboT, Tak 1 BO Bpems akcnnyartauuu. [NpumeHeHne
OYPOUHBEKLMOHHBIX CBa B 3TUX Cryvasx Mo3BonseT
npesoTBpaTUTbL MOABWXKKN TPYHTA, €ro MiblBYHHbIE yTeuy-
Ku, BUbpauuv, yaapbl 1 LWyMbl NPy NPOM3BOACTBE paboT.
Kpome TOro, ncnonb3osaHve — 6ypOMHBLEKLMOHHBIX CBau
No3BOMSET WCKNIOYUTL BAWSHWE PALOM COOPYXaeMblX
0ObEeKTOB Ha CyLIeCTBYHOLME M BbINONHATL paboTbl B
CTECHEHHbIX YCNOBUSIX.

Wcnpaenenune
AByMsi cnocobamu:

KpeHa MOXeT OCYLLeCTBMATLCA

e  YyCWNEHMEe OCHOBaHUSA (yHOAMEHTOB B 30HE Mak-
CMMarnbHbIX O0CafoK C nmocrnegywum (C pas3pbiBOM
BO BPEMEHU O HECKOJIbKUX NET) YCUIEHUEM OCHO-
BaHUA N Apyrux yacten pyHOaMeHTOB, ocedatoLmx
nof, Harpy3kow 40 He06X0AMMOWN OTMETKN.

e oaBedeHvWe CBall MOA NPOCEBLUYD YacTb oyHAOa-
MEHTOB C nocrieayrLLlen NPUHYANTENbHOM NOCaaKon
ocTanbHbIX, MEHee oceBLUMX. [1ns nocagku ocHoBa-
HUA NPUMEHSIIOT 3aMaudnBaHune, BUOpauuto, Hanpas-
NeHHyl  BbIOOPKY TpyHTa, 3nekTpopaspsaHoe
YNIOTHEHWE IPYHTa 1 Apyrue cnocobbl.

BypOVHBEKLMOHHBIE CBau UCMONb3YHOTCA B Kaye-
CcTBe OOBbEMHbIX CeTyaTblX «CTEH B TPYHTE», NMPUMEHSsIe-
MbIX KaK NMOAMOPHbIE CTEHbI, B TOM YMCMe AN NpPOTMBO-
OMON3HEBOW 3alMTbl U YCUMEHUS XEINEe3HOAOPOXHbIX
Hacbinen.

MnaBatowme (He MMeloWmMe CBA3U C POCTBEPKOM)
OYpPOVHBEKUMOHHbIE CBan NPUMEHSAIOTCS ANs ryOuHHOro
YMNOTHEHUS PbIXAbIX U CpegHENMOTHbIX NeckoB, B TOM
yucne Ans yMEeHblleHUsi 0cafok GonbliepasMepHbIX
nAuTHbIX (YHOAMEHTOB, a Takke B KayecTBe CBOe-
06pa3sHbIX Harener no NOCKOCTAM BO3MOXHOMO pa3BuUTUS
OrMon3Hen.

BypouHbeKUMOHHbIE CBan 0COGEHHO 3PEKTUBHbI
ONs BPEMEHHOro M MNOCTOSIHHOIO «BbIBELUMBAHUSAY» CYy-
wecTByOWNX YHOAMEHTOB, Hanpumep, npuv HeobXxo-
ONMOCTU MOHWXKEHUS OTMETKM Moria NPOMbILUIEHHbIX
30aHUK, a TaKke Npu YyCTPOUCTBE MNOA3EMHbLIX 3TaXen B
6ecnoaBarnbHbIX 3aaHUAX.

DL SINTINTINTNTN

PucyHok 2.19 - TexHonornyeckasi cxema ycTponcTea cean
«micro CFA»:

| — BypeHue CKBaXXUHbI BBMHYMBaHMEM BYpOBOI KOMOHHBI

HIMW (HenpepbiBHO nepemelyaemMbix WwHekoB); Il — nssne-
YyeHune 6e3 BpalleHnst 6ypoBon KOMoHHbI; |1l — 3anonHe-
HVe CKBaXKMHbl Yepes KnanaH wHeka;, IV — norpyxeHune

apmaTypHOro kapkaca B 6€TOHHYI0 CMeChb.
YcnoBHble 0603HaveHust. 1-6ypoBas konoHHa HILL, 2-
OeToHHasa cmecb, 3-apMoKapkac.

2.3.6 OnpedeneHue KOHe4YHbIx de¢hopmayuli
ocHoeaHusi. OkoH4YameJsibHbIlU 8bI60p

napamempoe cealiHo2o ¢hyHOameHma

Hapsigy ¢ pacyeTtoMm Mo Hecyllel cnocoBHOCTM
CcBalHble (pyHAaMeHTbl U3 BUCAYMX CBall paccyMTbiBatoT
no BTOPOW rpynne npegenbHbIX COCTOSHWUA, T. €. No Ae-
dopmMaumsam.

CnoxHoCTb onpefeneHns ocagok CBavHbIX (yH-
[aMeHTOB CBA3aHa C TeM, YTO OHW MepefaloT Harpy3ky Ha
FPYHT OCHOBaHMSA OOHOBPEMEHHO 4Yepe3 OGOKOBYHO MO-
BEPXHOCTb M HWXHME KOHLbI cBal. B cBsisau ¢ aTum npum
pacyeTe ocagoK NPUHUMAIOTCS ynpoLlaroLwmne AonyLeHns
— CBaWiHbI (pyHOAMEHT paccMaTpmBaeTCs Kak YCMNOBHbIN
MacCVBHbIN (PyHOAAMEHT Ha eCTeCTBEHHOM OCHOBaHUMW.
OTO 03HayaeT, 4YTO CBau, rPYHT MEXCBAWHOro NpoCcTpaH-
CTBa, a TaKKe HEKOTOPbIN 0O6bEM rpyHTa, NPUMbIKAOLLETO
K HapyXHbIM CTOpPOHaM cBaWHOro pyHgameHTa, paccmaTt-
pUBAIOTCA KaK €4MHbIA MaccuB.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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PucyHok 2.20 - CxeMbl yCroBHbIX PyHAaMEHTOB ANs
pacyeTa no BTOpPOM rpynne npeaerbHbIX COCTOSAHUI

[MepBoHavanbHO onpedensOT cpegHee AasneHve,
nepefaBaemMoe Ha FPYHT B MIOCKOCTU HWKHWMX KOHLIOB
CBal No Nnowiaaun, Yepes KOTOPYIO 3TO AaBneHue nepe-
[aeTca Ha OCHOBaHuWe. 3Ta Mnowadb HasbiBaeTCs Mno-
wanblo ycrnosHoro dyHgameHTa. Toraa cpegHee Aasne-
HVe Mo MOAOLLBE YCMOBHOrO (hyHAaMEHTa MOXHO ornpe-
AenvTb no gopmyne

N, +G,
Py = e (5.32)
Lyybyy
rae N, — HopmaTuBHas Harpyska no obpesy dyHaamMeH-

Ta, kH;

G,, — Bec pocTeepka, cBail U rpyHTa B npegenax
obbema ycrnoBHoro pyHaameHTa, kH;

l,g: Dyp — WKpMHA W ANMHA NOAOLBbLI YCMOBHOMO
dyHAameHTa, M.

B cobcTBeHHbIM BEC YCNOBHOMO hyHaameHTa npu
onpegeneHnn ero ocagkv BKIOYAOTCH BEC CBaW U PoCT-
Bepka a Takke BeC rpyHTa B obbeme ycrnoBHoro dyHaa-
MeHTa (6e3 BblueTa obbema cBai).

paHnLbl ycnoBHOro dyHAaMeHTa onpeaenstoTcs
cneayooLwmmMm obpasom:

e  CHM3Y — NNOCKOCTbIO, NPOXOASALLEN Yepe3 HUXHWe
KOHL|bI CBal;

e CBepXy — NOBEPXHOCTb MIaHNPOBKN FPYHTA;

e C OOKOB — BEpPTMKamnbHbIMW MIIOCKOCTAMMU, OTCTOSA-
MMM OT HapPYXXHbIX rPaHen KpanHUX psagoB BeEpTU-
KarnbHbIX cean Ha paccTosHUn
€ = h x tg(¢gm/4), @ NpU HaNUYUN HaKMNOHHBIX CBai
— NPOXOAALLUX Yepe3 HWDKHUE KOHLbl 3TWX CBaWn,
rie ¢mt — CpedHeB3BeLUeHHOe pacyeTHOe 3Haue-
HVe yrna BHYTPEHHEro TPeHWs rpyHTa B npegenax
ANWHBI CBaw, onpedensemoe no gopmyne:

Z(th
P = Oz—h . (5.33)

rae h = hy + h, +...+ h, — rny6uHa norpyxeHus cesau B
TPYHT, cuuTasi OT MOAOLWBLI pocTBepka (Mnu
MOAOLLBbLI PACTUTENBHOrO CI0S ), M.

Pa3amepbl nogoLwBbl YyCNoBHOIO yHaameHTa npu
onpefeneHny ero rpaHnl no 3Tum npasBuriam, Haxoaum
no cpopmynam (4ns NEHTOYHOro CBaMHOro yHOaAMeHTa
Ha gnune |y =1 m):

by=ay(m,-1) +d+ 2c (5.34)

l,=a(m-1)+d+2c, (5.35)

roe  ap U ) — pacCTositHUS Mexay OCsIMM CBal COOTBET-

CTBEHHO MO MOMNEPEYHbIM U NPOAOMbHBLIM OCSIM,

M;

Mp M M — KONMYECTBO PAAOB CBal MO LUMPUHE U
ONVHe PyHOAMEHTa;

d — OvameTp kpyrnoro wunu CTOpoHa KBadpaTHOro
CeYeHus cBau, M.

3HaueHne P) He OOMKHO NpeBbilaTh PacyeTHOro
COMPOTMBMEHNS Ha TPYHT OCHOBaHMA R Ans ycrnoBHOro
cbyHOaMeHTa, T.e. AOMKHO BLINOMHATLCA YCIIoBUE
pu< R,
Ecnu AaHHOe YCroBMe He BbINOMHSETCS, TO yBe-
NWYMBAIOT KOMMYECTBO CBail, M3MEHSIIOT pPacCTosHMe
MEX[y CBasMU NN N3MEHSAIIOT pasMepbl CBail.

Ocagky cBanHOro dyHgameHTa onpefensiem Kak
ANsl YCNOBHOTO (hyHAaMeHTa Ha eCTeCTBEHHOM OCHOBa-
HUK NO yKasaHusam n.2.2.6.1.

Obs3aTenbHbIM KOHTpOJieM pacyeta no BTOPOMY
npeneribHOMY COCTOAHUIO ABNAKOTCA YCIOBUA:

S<[Sl
ASIL < [4S/L],

Bonpochk! dnst CaMOKOHmMpoJsis

YTo HasbiBaeTCcH «cBaen»?

YT0 Ha3bIBaeTCs «POCTBEPKOMN» ?

Y10 Takoe «BuUcAYas cBasi»?

YT0 Takoe «cBasa-cTonka»?

OT uvero 3aBMCUT Hecyllas CMocoBHOCTb BUCAYEN

cean?

Y10 Takoe «oTkas» cBan?

Korpa 3apenka cBam B pOCTBEPK CUMTAETCH «KECT-

Kon»?

8. Kakue cyuwiecTtBytoT BUabl 3a4€MN0K CBail B POCTBEPK?

9. Kak onpegenstoTca pa3aMmepbl YCNOBHOMO hyHaaMeHTa
npu pacyeTe ocafok cBalHbIX (pyHOaMEHTOB?

10.Yt0o sBNsieTCs KpUTEPMEM [OCTAaTOYHOCTUM HECYyLUEN

cnocobHOCTM cBarHOro oyHaaMeHTa?

aghrwbPE

No

2.4  OcobeHHocmu ¢hyHOamMeHmMoe
YHUKanbHbIX 30aHull U coopyxeHul

2.4.1 O6wue nosioxeHusi

B HacToslee BpeMsa HET TOYHOM Knaccudumkaumm
YHUKanbHbIX 34aHuMiA. B GonblimHCTBE cBoem 06Lias
Knaccudmkaumsi CBoauTCHA K noapasgeneHno Mx no Bbl-
COTHOCTU N 3TaXXHOCTU.

B HacTosillee Bpems OTCYTCTBYET eAuMHasi OfHO-
3HayHas TPAKTOBKA MOHATUA «Mano3TaXHbIA  OOMY,
«cpegHen STaKHOCTU», «MHOrO3TaXHbIN AOM», «BbICOT-
Hoe 3pgaHue». He Tonbko B Poccun, HO M B MUpe HeT
€0VHbIX KpUTepueB MNOHATUIA: «MHOFO3TaXHoe 34aHuey,
«BbICOTHOE 3aHUe» U ApYrux.

OO6bIYHO, Xunble goma U 3gaHnsa B Poccum knac-
CNULNPYIOTCA MO 3TAXKHOCTU:

MarnoaTaxHble — 1-2 aTaxa;

cpegHen aTaxHOCTU — 3-5 aTaxa;
MHOroaTa)Hble — 6 1 bonee ataxen;
NOBbILLEHHON 3TaXHoCTN — 11-16 aTaxen;
BbICOTHblE — bornee 16 aTaxen.

B 1976 r. Ha cumnosuyme CIB 6Gbina npuHaTa
knaccudmkaums no BeicoTe. CoopyXeHusi BbICOTOM [0

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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30 M OTHECEHbI K 30aHUSIM MOBLILUEHHOW 3Ta)XHOCTWU, OO0
50, 75 n 100 M — cOOTBETCTBEHHO, K |, Il n lll kateropusam
MHOroOaTa)HbIX 3gaHun, cebilie 100 M — K BbICOTHbIM.
BHyTpW rpynnbl BbICOTHbIX 34aHWMA 0Bbl4HO npuberatoT K
AONOMNHUTENLHOW noAarpynne ¢ rpagauven Boicotel B 100
M.

KonunyectBo Hebockpebor BbicoTon Gonee 400 m
BO BCeM Mupe He 6onee 20; Boicoton oT 300 go 400 — He
6onee 50, ot 200 go 300 — okono 150, a 3gaHUsA BbICOTOM
oT 100 go 200 M — HECKONBKO ThICAY, U YUCIIO TaKuX 3a4a-
HUA CTPEMUTENBHO YBENUYNBAETCH.

Ons knaccudpmkauun HebockpeboB 6bin NPUHAT
KpUTEpUn BbICOTbI B METPax, a He 3TaXHOCTU, MOCKOSbKY
BbICOTbI 3TaXeN NPUHMMAIOTCA PasfUYHbIMU B 3aBUCUMO-
CTM OT Ha3HayeHus 3gaHnsa 1 TpeboBaHMn HaUWOHaNbHbIX
HOPM MPOEKTUPOBAHUS.

BuicoTa, M
400
r
MpoexT
150 - MPCH 4.19-05
MNpoekt
TCH €6
Y
75

CHull 31-03-2001

| CHull 31-01-2003

54 CHul 2.04.01-85*

50 O

TGHmnm-ns-zuua 4 | CHwn21-01-97*

TCH 21-304-2003 CI6

28| 4 | TCH21-303-2003

MAC 21-1.98;
CHuI 2.08.02-89*

CHul 2.04.02-84"
.
BCH 01-89 | >

B

9 16 25
STAKHOCT

PucyHok 2.21 — OrpaHuumTenbHble obnactu B
HOpPMaTMBHbIX AOKyMeHTax P® no BbICOTHOCTM U 3TaXHO-
CTU 34aHWI N COOPYXEHNI

Pamkn knaccudvkaumm He XecTkue, U B pasHbiX
CTpaHax MOryT OTNM4YaTbCsl B COOTBETCTBUM CO CIIOXKMB-
LIMMUCS TPagMUMSMN MPOEKTUPOBaHMS.

B Poccun npaktMka MHOroO3TaXHOr0 MacCOBOro
XUNULHOTO CTPOUTENbCTBA U HOPMbl MPOEKTUPOBAHMUS
paHee 6bInNn OpUEHTUPOBAHBLI HA BLICOTY 34aHU Ao 75 M.
[MoaTtomy cnoxunacb TeHAEHUMS OTHECEHWUS K BbICOTHbLIM
30aHUN Bbille 75 M.

[na npoeKkTMpPOBaHUSI BbICOTHbIX 34aHWA  Oblnu
pa3paboTaHbl crneuuanbHble HOPMaTUMBHbIE OOKYMEHTHI,
B Tom uucne: MI'CH 4.19-2005 «[lpoekTupoBaHue MHO-
ropyHKUMOHAMNbHbBIX  BbICOTHbIX  30aHWA W 3A4aHUR-
komnnekcoB B ropoge Mockse», MICH 1.04-2005 «Bpe-
MEHHbIE HOPMbI M NpaBuia NPOEKTMPOBAHNS NNAHUPOBKMN

M 3aCTPOMKN Y4acTKOB TEPPUTOPUM BBLICOTHBIX 34aHWN-
KOMMIEKCOB, BbICOTHbIX PafoCTPOUTENbHBIX KOMMIIEKCOB
B ropoge Mockee» 1 CraHgapT  opraHusaumm
CTO 014227890012009 «[poekTMpoBaHue BbICOTHbIX
3gaHuny, paspabotaHHein OAO «UHUWUSI xunbix u
obwectBeHHbIX 3aaHnn (LIHWA3IM xunuwa)».

TepMUH «BbICOTHOE 3aaHue» B [pagocTpouTenb-
HoM kopekce Poccuinckonn depepaumm He COLEPXKUTCA.
Mo ®epnepansHoMy 3akoHy oT 18.12.2006 Ne 232-d3 — k
«YHUKamnbHbIM OObEKTaM» OTHeCeHbl 0ObEeKTbI KanuTanb-
HOro CTPOWUTENbCTBA, B MPOEKTHOM OOKYMEHTaLMU KOTO-
pbiX NnpegycMoTpeHa BbicoTa 6onee yem 100 m.

2.4.2 [lpuHyunbl npoekmuposaHus
¢hyHOamMeHMoe yHUKalbHbIx 30aHull
u coopyxeHul

Cam pakT yHuKanbHOCTU oObekTa onpegensieT u
YHMKaNbHOCTb KOHCTPYKUMK ero cpyHaameHTa. OgHako, B
OCHOBe pa3paboTky YHUKANbHOW KOHCTPYKUMMU nexart
YHMBEpCanbHble MPUHLMMbI, KOTOPblE OCTAKTCA HEUs-
MeHHbIMU. K uncny Takmx npMHUMNOB MOXHO OTHECTU:

1. [lMpuHyun KoMneHcayuu Hazpy3Ku

Mpn cTpouTenbCcTBe MO 3TOMY NPUHUMMY AenawT
rnybokuii nmoAsan B 34aHUM Takum obpasom, 4YTobbl BeC
N3BMeKkaemMoro rpyHTa 6bin NpMMepHO paBeH BeCy BO3BO-
OMMOro  coopyxeHus. 3TM  [0obuBaloTCA  «HYNeBbIX»
0CafoK U KPEHOB.

Mcnonb3yeTca Takow MPUHLMMA NpU CTPOUTENbCTBE
BbICOTHbIX 30aHWIA HA GONbLUOW TOSLLE OCaA0YHbIX NMOPOA,
obnagawlumx HegoCTaTOYHOM Hecyllen CnoCOoBHOCTLIO.
Mpumepom MoXeT cnyxuTb 3gaHne MIY (PucyHok 2.22)
Ha JleHnHcknx ropax B MockBe: ero nogsemHas 4acTb
SBMNSETCS «3epKalnbHbIM» OTPaXEHWEM Hag3eMHOW.

PucyHok 2.22 — [naBHoe 3ganne MY

2. [lMpuHyun onupaHusi Ha NPOYHbIe 2PYHMbI

Mpu 3aneraHMm NPOYHbLIX CKarbHbLIX UMW NOSycKasb-
HbIX TPYHTOB Ha OOCTaTOYHO HeGonbluoi rnybuHe dyH-
JaMeHTbl 34aHnsl CTapatloTca onepeTb Ha 3TU TPyHTLI. Mpu
3TOM, (PYHOAMEHTbI BbIMOMHAIT, Kak MpasBuio, B Buae
CBaii UMM OMNYCKHbIX KOMOALEB Marnoro anamerpa. Takue
byHOaMEHTbI UMEIOT MOYTM BCE BbICOKME 34aHus B Hbto-
MopkckoM AenoBoM LeHTpe MaHXaTTeH.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH)J,aMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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3. [MpuHyun ebipasHusaHusi deghopmayuli

Bbicokve 30aHvMs M KpyMHbIE COOPYXKEHUS UMEIT
3HauuTenbHblE pasMepbl B NnaHe. OTO NPUBOAUT K TOMY,
YTO OCajKa LEeHTParnbHOW YacTu CyLEeCTBEHHO NpeBbiLla-
eT ocafKy Kpas 3[aHus unu coopyxeHus. Ecnn B ocHo-
BaHWW 3anerailT CPaBHUTENbHO OAHOPOAHbLIE TPYHTHI, TO
ONS BbIpaBHMBAHUSA OCaOK LEHTpa W Kpasi NpuxoamTcs
3arnybnatb pyHOaMeHT nof ueHTpom obbekta (PucyHok
2.62) n pyHOAMEHT Mony4yaeTcs CUMMETPUYHBIM OTHOCHK-
TENbHO BepTUKaNbHOW ocu. Ecnn xe rpyHTbl MMewT cy-
LLIECTBEHHYO HEO4HOPOAHOCTL MO CXMMAaEMOCTW, TO Ha
Takow nnowiagke nmbo He CTPOAT YHWUKAmbHbIA OOBLEKT,
nnbo paspabaTbiBaloT crieumanbHylo KOHCTPYKUMIO (PyH-
JaMeHTa C MepeMeHHOM Hecyllen CnocobHOCTbI0 B
nnaHe, KOMMNEHCMPYIOLLER HEOAHOPOOHOCTb OCHOBaHUS.

2.4.3 OcHoeHble munbi ¢pyHOameHmMoe
YHUKalbHbIX 30aHUll U COOPY)XeHul

Hwxe paetcs kpaTkoe OnvMcaHne OCHOBHbIX TUMOB
dyHOAMEHTOB M TEXHOMOIMN WX CTPOUTeNnbCTBa, NOMy-
YMBLUMX LUMPOKOE MPYMEHEHNEe B COBPEMEHHOW NPaKTUKe.
2.43.1 MaccusHble ¢pyHOaMeHmMHbIe Naumsl
nepeMeHHOU MOJIWUHbI

B kayectBe hyHOaMeHTOB Ha €CTECTBEHHOM OC-
HOBaHUW, NPUVHUMAas BO BHWMAaHWe BbICOKME Harpysku,
nepegasaemMble Ha (PyHAAMEHT, OTMETMM, YTO BO BCEM
MUpEe B OCHOBHOM MPUMEHHAETCHA CMroLIHas MOHOMNUTHas
xenesobeToHHas nnuTa.

[Mpn cooTBeTcTBYIOLWEM pacyeTHOM 0BOCHOBaHWK
He WCKINIOYEHO MpUMEHeHWe CTonbyaTbiX UM NEHTOYHbIX
dyHaameHToB. MoHonutHas >xenesobeToHHass dyHaa-
MEHTHas nnuTa NpMMEHSIeTCs, Kak npasumno, nNpu Aasrne-
HUM No nogowse dyHaameHTa go 0,6 Mla (3gaHve Bbi-
coton oo 100-120 M) u rpyHTax OCHOBaHWs, NMpeacTaB-
NEHHBbIX Neckamy (3a WUCKIIOYEHVWEM NbineBaTbiX U Pbix-
NbIX) MU NepeynnoTHEHHBIMA TNMHUCTBIMU FPYHTaMK, B
TOM 4ucne nOoABEPXKEHHBIMU BO3AENCTBUIO NEOHUKOB
(MopeHHble, dnoBMornALManbHble, KaMeHHOYroMbHblE U
Opyrie OTNOXeHMs), a Takke B Cry4yae pacrnofioKeHns B
OCHOBaHMK PyHAAMEHTa CKarnbHbIX TPYHTOB.

B 3aBucumocTM OT  WHXEHEePHO-reornorm4yeckmx
YCNOBUW, BEMWYMHBI W CXEMbl TMPUIIOXKEHUS Harpysku
TONWMHa QYHAAMEHTHON MMUTbl MOXET COCTaBnATb
1,0+2,5 m n 6onee (PucyHok 2.23 a).

Ona ymeHbLUeHNs BbICOTbl (PyHAAMEHTHOW NAUTbI
B MecTax AefiCTBUA MakcuMaribHbIX NPOAONLHbLIX U none-
peyYHbIX Cun, a Takke M3rmbatoLmx MOMEHTOB MPUMEHS-
toTcsa pébpa xéctkoctn (PucyHok 2.23 6), pacnonarae-
Mble, KaK MpaBurio, No OCAM 30aHUA UNKU YLUMPEHWS B
30HE pacnonoxeHus konoHH (PucyHok 2.23 g). CnnolwHas
MOHOMUTHas xene3obeToHHasa NNuTa MOXET Takke NMETb
KopobuaTtylo KOHCTpykumio (PucyHok 2.23 2), 4To npu
YCTPOWCTBE KOHCOoNewn (Bblnete yHAAMEHTHOW NAMTLI 3a
KOHTYp 3A4aHus) No3BonsieT pacwmpuTe obnacte npume-
HeHus AaHHoro Buaa dpyHaameHTa. [Npymepom ycTpon-
cTBa kopob4yaToro dyHAaMeHTa SBMSKOTCA «CTanUHCKUE
BbICOTKUY.

PucyHok 2.23 — KoHCTpyKUMW CNnoLwHON
MOHOMMTHOW >Kene306eTOHHOW NAnTbI:

a) cnnoLuHas MOHONWTHas Xene3obeToHHas nuTa no-
CTOSIHHOM TONLWMHBI; 6) CMMOLWHAs MOHOMUTHAsNA Xeneso-
6eToHHasa nnuTa ¢ pebpamm ecTKoCTH; B) CNOLIHas
MOHONUTHas >xene3obeToHHas NnmTa ¢ yLUMpeHnem B
30HE PacnonOXeHWs KOMOHH; I) CNOLIHAasA MOHOMNUTHAs
xenes3obeToHHasA nnuTa KOpob4aTor KOHCTPYKLUMMK

2.43.2 bBypossbie onopbi 60nbWuUx OuaMempos.

Bappemsbi

BypoBble onopbl 6onbLIoro gnameTpa, unu Gappe-
Tbl — rnyGokue onopbl, U3rOoTOBMNEHHbIE B rpyHTE. Bappe-
Tbl NPEeACTaBNAT cOO0M BN HAaOMBHLIX CBal MOBbLILIEH-
HOW Hecywlen cnocobHocTu. [ns ux ycTponcTtea rpende-
pPOM MOA 3aLUMTON CYCMEH3MM OTPbLIBAETCA TpaHLies, B
KOTOPYH BMOCNEACTBMU OMNyCKaeTCs apMaTypHBIN Kapkac

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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(B cny4ae npounsBoACTBa apMUMpPOBaHHbIX GappeT) n npo-
usBoguTca 6GeToHMpoBaHue. TexHomnormsa ycTpomncTBa
GappeT COOTBETCTBYET TEXHOMOIMM BbINONIHEHWUSI OLHOW
3axBaTKU CTEHbI B FPYHTE.

BappeTHble yHOAMEHTbI  NPUMEHSIOTCS  MpU
BGOoNbLUMX CTPOUTENbHLIX Harpyskax 34aHui, YTO Xapak-
TEPHO ANs BbICOTHOMO CTPOMTENbLCTBA, U MOTYT CIYXWUTb
anbTepHaTMBON GypoHabuBHBLIM CBasiM, OCOOEHHO Koraa
TpebyeTca NpPOM3BOACTBO 3HAYUTENBHOIO KONMYECTBa
cBawv 6onblworo avameTtpa. bapetThl Gnarogaps cpaBHu-
TenbHo GonbWMM pa3mMepam MOryT BOCNpUHUMATL 6orb-
LUMe Harpy3ku Nno MaTepuany u no rpyHTy.

BappeTbl MOryT BbINOMHATLCA B (POPME YeTblpex-
YrONbHUKOB W PasfnunyHbiXx KOMOGWHauuin. Mpu BbIGOpe
reoMeTpu4ecKknx napameTpoB 6apeTT MCxogAT M3 MpUH-
uuna COOCHOW Mepefayvn Harpyskum OT  BepTUKarnbHbIX
3N1EMEHTOB BEPXHEWN KOHCTPYKUMW (CTEH, KOMOHH, NuIo-
HOB 1 T.4.) HA PYHOAMEHTbI U COOTBETCTBEHHO noabupa-
toT pa3vepbl GappeT. Kpome Toro, npu onpegene-
HWUM pasmepoB BappeT Heob6XoaMMO y4nTbiBaTb pasmMepsbl
N TEXHUYECKME XapaKTepuCTUKM rpendepa, a Tak-
Xe NPON3BOACTBEHHbIE  OCOBGEHHOCTM Mpu  coeauHe-
HUWN HECKONbKUX GapeTT B €AWHbIV SMEMEHT.

YacTto ycTtpovictBo GappeT ocobeHHO Lenecoob-
pa3HO B KOMOWHALMN C YCTPOWCTBOM CTEHbI B IPyHTE, Tak
Kak Heobxogumasi 4ns NpOM3BOACTBA TEXHMKA M Mexa-
HM3MbI (rpendoep, cunockl AN CycneHsun 1 T.4.) UMetoT-
CSl Ha CTPOMTENBLHOWN NMowWaake M ogHa NPOU3BOACTBEH-
Hasl TEXHOMNOIMMA MCMNonb3yeTcsa Kak Ans (yHOaMeHTOoB,
Tak U Ans orpaxxaatoLlein KOHCTPYKLMMN.

PucyHok 2.24 — N3rotoBnexue 6appet

[Ona 30aHUA CyLeCTBEHHO MEPEMEHHON 3TaXHO-
CTW, HanpumMep, BbICOTHOIO 3aHWs C NPUCTPOEHHON Noa-
3eMHOW aBTOCTOSIHKOW, UCMOSb30BaHWE CBaw unu rny6o-
KMX OMop MoA BbICOTHOWM YacTbio YacTo GbiBaeT BbI3BAHO
Heo6X0aAMMOCTbIO U3bexaTb BO3MOXHbLIX HEPABHOMEPHbIX

0CafiloK M CBSI3A@HHbIX C HUMW YCUNWUA B HaA3eMHbIX U
byHAAMEHTHbBIX KOHCTPYKLMSIX.

AnbTepHaTUBOM 34€Cb MOXET CMYXWUTb TONbBKO UC-
nonb3oBaHWe afeKkBaTHOW nocreoBaTeNbHOCTU CTPOU-
TenbCTBa — CHavana BO3BOAWUTCH BbICOTHbIA KOpMycC, a
3aTemM, Korga OCHOBHble OCafKu peanuayloTcs, NpUcTpo-
€HHasd noAasemMHas WM marnoaTaxHasa 4acTb. Bo3mox-
HOCTb TaKOro TEXHWYECKOrO pELUEeHUS [OIMKHa npoBe-
pSATbCA pac4eToM OCHOBaHus Mo | rpynne npepenbHbIX
COCTOSIHWIA, 4TOObI He JomnyckaTb BbIMOP FPyHTa M3-Nojg
nogoLwskl hyHaameHTa. NpumeHeHve cBai unm rny6okux
Oornop HEeMnoCPeACTBEHHO MO TSHXKENO Harpy>XeHHbIMU
BepPTUKanbHbIMA HECYLLIMMU KOHCTPYKLUMAMM MOXET Mo3-
BONMUTL obecneyntb HopManbHoe (YHKUMOHUPOBaHME
BO3BOAUMOrO 3[aHNS.

Yacto ObiBaeT uenecoobpas3Ho MCNonb30BaTh
CBan He TONbKO B BMAE MONEN C NMOCTOSHHBIM B MaHe
warom. OPOdEKTUBHLIM C WHXEHEPHOM TOYKN 3peHusi
peLleHneM MOXeT OKa3aTbCH CryllleHue Llara cBaw nopg
KOMOHHaMK, CTEeHaMWN U S4paMu KECTKOCTU BO3BOAMMbIX
MHOIO3TaXHbIX 34aHUN.

PucyHok 2.25 — ApmaTypHbI Kapkac cBav AameTpoMm
2000 mm

Takow UHXeHepHbIN npuemM nosbiwaeT 3hdeKTnB-
HOCTb paboTbl CBal M yny4dwaeT ycnosus paboTtbl NuThbl
1 HaadyHAAMEHTHON KOHCTPYKUMK. B npuHumne, nmeetcs
TexHuyeckass BO3MOXHOCTb PerynMpoBaTh >KeCTKOCTHble
XapaKTepUCTMKN OCHOBaHMSA M 38 CHET U3MEHEHUS AMUHbI
cBan. Takol npuem B OTAEMbHbIX ClyYasX UCNOMb3yeTcs
3a rpaHuuen, B 4acTHOCTU, B [epmaHmm.

TopMOo3nT NnpumeHeHne aToro cnocoba ycTponcTea
CBaViHbIX (PYHAAMEHTOB MOJ, BbICOTHbIE 34aHUSA B OCHOB-
HOM OTCYTCTBME [OCTOBEPHbIX METOAOB WX pacyeTa w3
cBal NnepeMeHHON AfVHbI.

2.43.3 CealiHO-nnumHblie pyHOaMeHmbI

KoMBUHMpOBaHHbIA CBaWHO-MNWUTHBIA yHOAAMEHT
(KCIMN®) — cnoxHococTaBHas reoTexHMYeckasi KOHCTPYK-
LMsa, KoTopasi WCMonb3yeT COBMECTHOE Hecyllee aen-
CTBUE 3NEMEHTOB (PyHOAMEHTa — (PyHAAMEHTHOW MIUTbI
1 cBavi Npu nepegaye Harpy3ok OT KOHCTPYKLMKN HA FPYHT.
KoHuenuma KCIM® nogpasymeBaeT, 4TO Harpyska OT CO-
OpYXXEHUs nepefaeTcss Ha rPYHT 4acTUYHO cBasMu, UC-
nonb3ys COMpPOTUBIIEHUE MOA NATOM U no GokoBoOW Mo-
BEPXHOCTU, U YACTUYHO — caMOn (PYyHAAMEHTHOW MIUTOMN.
B TpaguumMoHHOM cBalHOM (PyHOAMEHTE Nnuta He yyu-
TbIBAeTCA NpW Nepegade Harpy3km Ha OCHoBaHMWe.

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHAAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui
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K onpegenswowmnm B3aUMOAENCTBUSAM  KTPYHT —
Hecywasa KoHcTpykumsi KCM®d» oTHocATCA B3avMopen-
CTBUS, NOKa3aHHble Ha PucyHok 2.26.
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PucyHok 2.26 — Bzaumopenctaus mexay KCIM® v rpyH-
Tamyn OCHOBaHWS:

1 — mexay cBasMu U FPYHTOM OCHOBaHWUs; 2 — Mexay
cBasMu B rpynne; 3 — mexay dyHAaMEeHTHOW NNNTON 1
rPYHTOM OCHOBaHus; 4 — Mexay cBasmu 1 pyHaamMeHTHOWN
MAUTOWN;

CBalHO-NNUTHBIN ~ (byHOAMEHT  nogpa3ymeBaeT
BKIlOYeHWe B paboTy, Kak cBan, Tak u nnuTbl. OH npume-
HAeTCA B crnyyasX, Korga rpyHT nog nofowson dyHaa-
MEHTa MOXET BKIMIOYMTLCH B paboTy M BOCNPUHATL YacTb
Harpysku. [laHHbin TMn dyHOameHToB 3deKTMBEH MNpu
«bopbbe» ¢ KpeHOM 3aaHus B crnyyasix, ecnu Ha dyHaa-
MEHT OEeWCTBYIOT HEPABHOMEPHO MPUIOXEHHbIE Harpysku
unu yHOameHT MoA BbICOTHYIO YacTb He pasfenéH oca-
AOYHBIM LUBOB OT OCTanbHOW, Kak MpaBwuno, MoA3€eMHOM
YacTu 3[4aHusA, a Takke ANS CHWKEHWUS BIUSHWS HOBOMO
CTpOUTENbCTBA Ha CyLLEeCTBYHOLUME 3[4aHUS U COOpYyXe-
HMs. B Lenom Takas KOHCTPyKuunst yHOAaMeHTa ABnseTcs
Hambonee aheKTMBHON Npy CTPOUTENLCTBE Tak Mobu-
MbIX COBPEMEHHBIMW apXUTEKTOPaMM MHOTrOyHKLMO-
HamnbHbIX KOMMIEKCOB, COCTOALMX M3 BbICOTHbIX YacTew,
06beAMHeHHbIX e4MHBIM CTUnobaToM.
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PucyHok 2.27 — N3ameHeHue cBanHO-NAUTHOIO
KoadpdumumeHTa 1 obnacTb NCMONb30BaHNS PacyYeTHbIX
Mogenemn

Hecywasn cnocobHocTb KCIM®P onuckiBaeTcs cBan-
HO-MMAUTHLIM ~ KO3(PPULMEHTOM  apr.  CBaNHO-MAUTHLIN
KO3 PMLUMEHT MOXET BapbupoBaTb Mexay ABYMs npe-
AenbHbIMW 3HAYeHNAMU apr = 0 ANS NNUTHOro yHAaMeH-
Ta u ap= 1 Ansa ceanHoro pyHaameHTa (PucyHok 2.27).

Mpn npoektupoBanun Cl1P npuxoauTca yunTbI-
BaTb B3aVMOENCTBNE MEXAY PYHTOM OCHOBaHUS, cBas-
MU 1 POCTBEPKOM (NnuTow). Mo cpaBHEHUIO C TpaaMUMOH-
HbIMW MeToAaMu pacyeT u npoektupoBaHue Crd Tpeby-
€T npumeHeHus Gonee CNOXHOW MoOAenu B3avMonew-
CTBUS MEXAY OCHOBAHUEM W COOPYXKEHUEM.

Ha ocHoBe HakonneHHoro oneiTa B HacTosee
Bpems BbipaboTaHbl cnegylowme nonoXeHns Ans Npoek-
TnposaHus Clrld:

— MPUMEHATb HECKOSbKO AMWHHBIX CBal BMECTO
60nbLIOro KONMYecTBa KOPOTKUX;

— cBau pacnornaratb B 30He AeNCTBUS Harpy3sku;

— npu pacy€Te Hecyllenh cnocobHocTM cBal no
mMaTepuany M Ux KOHCTpyMpOBaHUW criegyeT yuuTbiBaTb
NeperpyxeHHoCTb YrmoBbIX W NepuMeTpanbHbiX CBan
OTHOCUTENBLHO LieHTPanbHbIX;

— MeponpuATMa MO COXPaHEHUID eCTeCTBEHHOro
COCTOSIHUSI TpyHTa Mog NIUTON AOIMKHblI SABNSATLCA CO-
CTaBHOW YacTbio NPOEKTa;

— Mexgy NMWTHOW YacTblo pocTBepka U cBasMu
BbINOMHATL 3a30p, KOTOPbIM MOcre BKMAYeHUs dyHaa-
MEHTHOW NNuTbl B paboTy 3aMOHONMYMBaETCS.

ViccnepoBaHna B3auMOOENCTBMA CBall nokasanu,
YTO NyYlle MCMONb30BaTb MEHbLUEEe KOMNMMYeCcTBO CBal u
pacrnonaraTb MX B 30HE NPUMOXEHUSA Harpysku (nog Ko-
FIOHHON MNW NWUIOHOM), YeMm Borbluee KONMYeCcTBO CBan n
BbICOKW POCTBEPK.

[na BblpaBHUMBaHUA Harpysky mexagy LeHTpanb-
HbIMW U NepumeTpanbHbiMU CBasiMW MOCMeAHue BbINon-
HsloTCS Bonee KOPOTKMMUK, BO3MOXKHO TakKke MoBbilLEHNEe
HecyLlen CrnocobHOCTM (KEeCTKOCTW) LieHTpanbHbIX cBan
no 60KOBOV NMOBEPXHOCTM UMK MO HUXKHEMY KOHLY MyTEM
WHBEKLMM LEMEHTHOrO pacTBOpa UNn NpeasapuTenbsHOro
obxaTus rpyHTa nog HXKHUM KOHLLOM CBaiA.

CoxpaHeHusi €ecTEeCTBEHHOIO COCTOSIHUS TpyHTa
noa NIUTON MOXHO AOCTMYb MyTEM Hepgobopa rpyHTa Ha
1+1,5 M nnu ycTponcTBa apMMpoOBaHHOW CUINOBOW GETOH-
HOM noaroToBkM TonwmHon 200-250 MM, B KOTOPOW
OCTaBnATCA OTBEPCTUS ANA BbINONHEHUs csan. B cny-
Yae npvMeHeHus 3abVBHBLIX CBal WX MOrPYXeHue Oocy-
LeCTBNSETCS 4Yepe3 npenBapuTenbHO npobypeHHble
rnybuHon 1-2 m ckBaxuHbl anametpom 0,9B, roe B —
CTOpOHa KBagpaTHOro cedeHust cBau. [aHHas rnybuHa
OypeHusi [OOmKHa OnpefaenaTbCA OMbITHbIM NYTEM wUNn
pacyétom Takum obpasoM, YToObl HE MPOU3OLLIIO paspy-
LeHUs1 cunoBol GETOHHOW NOArOTOBKM — C OOQHOWM CTOpPO-
Hbl W YMNIOTHUNCHA TPYHT NOA MAWTOW — C APYrow, Tem
cambiM 6onee 3apHEKTVBHO BKMOYMBLWINCE B paboTy.
Takon npuem MPUMEHSAETCS Ha MHOXeCTBe OOBLEKTOB
MockBbl Npy YCTPOMCTBE CBANHO-MANUTHBLIX (PyHOAMEHTOB.
B o6blvHOV npakTuke ronoBbl CBaWl Ha OnpeaeneHHy
BEMUYMHY 3aBOAAT B TENO pocTBepka wunu curoson be-
TOHHOW noaroToBku. B gaHHoM cnyyae Bepx cBau cpyba-
HOT HUXKe BGETOHHOWN NOArOTOBKW, NO3BOMSSA MIIUTHOW YacTy
pocTBepKa Npu Harpy>XeHum 3gaHus onycTUTbCS OO ronos
cBa. Takum 06pasom, MOXHO perynupoBaTb MPOLEHT
BOBJI€YEHUS MNUTLI U CBal B paboTy hyHAaMEHTa.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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2434 ®yHOaMeHMbI C NPUMEHEHUEM

2eomepmMaribHbIXx ceal

HedTb, ras, yronb u MHoOrue apyrme 3HeproHocu-
TENNn OTHOCATCA K He BO30OHOBNAEMbIM WCTOYHUKaM
SHEeprun, KOTopble UCTOLLAITCA U CTAHOBATCH BCe OOpO-
Xe ¢ Kaxabim rogom. B To xe Bpems, y Hac noa Horamu
HaxodWTCH MOLLUHENLINA WUCTOYHUK SHEPrun, KOTOPbIA
CyllecTBOBan elle A0 BO3HWKHOBEHUS YenoBevecTsa.
OTOT NCTOYHUK — cama 3eMNA(TPYHT), NOCTOAHHO Bbipaba-
TbIBaKOLLAs OFPOMHOE KONMYECTBO Tenna, KOTOPpoe MOXHO
n3BneYb C NOMOLLIbIO reoTepMaribHbIX CUCTEM.

B nto6oe Bpems roga, He3aBNCMMO OT KNMMaTuye-
CKUX YCNOBWW, TemnepaTtypa B MOBEPXHOCTHOM Croe
3eMnNn Ha onpeaeneHHow rnybrHe NOCTOAHHO AepXUTCs
Ha MpUMepHO OAMHAKOBOM YpoBHe, kaxgble 100 M yBe-
nnumsasce Ha 3°C. lMpn 3ToM Ha NOBEPXHOCTW Temnepa-
Typa 3emnu MoXeT ObITb MoboN.

Temnepatypa 3emMnu Ha rnybruHe HeCKONbKMX MeT-
pOB OTHOCWUTENbHO NOCTOAHHA, Takum obpasom, ¢ NOMO-
b0 reoTepmanbHbIX CUCTEM MOXHO obecneunTb noboe
30aHMe MNOCTOSHHBIM MPUTOKOM TEMMOBOW 3Heprun, 3a
KOTOPYIO HE HYXHO nnatuTb. HECOMHEHHbIM MMCoM
30ecCb ABMAETCA U TO, YTO SHEPrns ABMAETCA JKonormye-
CKWN YNCTOWN.

[eoTepmus (rpey.: geo — 3emns; therm — tenno) —
3TO pasgen reousnkn, usyvaloLwmin TennoBoe CoCcTos-
HWe, pacnpefeneHve TemnepaTypbl U €e WUCTOYHUKOB B
Heapax 3emnu, Tennosyto uctopuio 3emnu. Neotepmans-
Has 3Heprnsi — aTo IHeprusa 3emnu, n3Bnekaemas n3 rpyH-
TOB, aTMOCcdepbl UNW rPYHTOBBIX BOA,

OHeprva 3emnu  mncnonb3yetca AN OTONNeHus
nomeLleHnin 1 nogorpesa BoAbl. Takke C NOMOLLbIO reo-
TepMasbHbIX YCTAHOBOK MOXHO aKKyMynupoBaTb Temnno-
BYIO 3HEPIUIO 1 OXNaX4aTb MOMELLEHUS.

PucyHok 2.28 — ApmaTypHbIli Kapkac 1 reoTepmanbHbIv
KOHTYp B cBae

[eoTepmanbHble CUCTEMbl  (PYHKUMOHMPYIOT MO
npuHUMny TennoobmeHHuka. CoBpemMeHHas reotepmarnb-
Has cucTema npeacTtaBnsieT cobON KOMMMEKC U3 FPyHTO-
BOr0 TennooOMeHHMKa, cucTembl TpyO, 3amnofHEHHbIX
TEeNnnoemMKMM pacTBOPOM (Hampumep, CONeBbIM), U TENso-
BOro Hacoca.

CerogHa reotepMaribHble YCTaHOBKM WCMOMb3YOT
BO MHOIMX CTpaHax Ans OTOMNMNEHUS U OXMNaXaeHUs KoTTe-
OXeN, NPOMBbILNEHHbIX OOBLEKTOB, [OEMNOBbLIX LEHTPOB,
BbICOTHbIX 34aHWIA U OPYrnx OGBEKTOB, NpU 3TOM 0bopy-
JOBaHME MOXeT WCMNoNb3oBaTbCA ANSA 34aHuMiA Nobon
nnowaau.

OpurvHanbHoe U 3addEeKTUBHOE pelleHne Ansg
OTOMMEHNSA N OXNaXAeHUs OMUCHBIX 3AaHUA U KPYMHBLIX
NPOMbILLUNIEHHBIX OOBLEKTOB — reoTepmarbHble CBau, B
KOTOpble MOHTUPYHTCS OAWH UMW HECKONbKO TpyGonpo-
BOJOB.

HOBerHOCTBSGMHH
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10m

15m

TyGiHa

@ QDeppans 8 maii Hoabpb O ABrycr
PucyHok 2.29 — MNpaduk 3aBUCMMOCTN TemnepaTypbl
rpyHTa OT rMybuHbI CKBaXWHbI B pa3Hoe BpeMsi roaa

MepBble 3a0aHKsA, onuparowmnecs Ha HuX, Gbinn no-
CTpoeHbl B epmaHuMM ewe B KOHUe npowroro Beka. C
MOMOLLbID 3HEePreTUYECKUX CBal MOSIBNSETCS BO3MOX-
HOCTb MHTErpuMpoBaTb reoTepMarbHbIl Tenroo6MeHHNK
HanpsiMylo B CBawHbI pyHAameHT. CBan MoryT ObITb Kak
rotoBbiM1 (3abuBHblIe CBau), Tak W W3roTaBNUBaTbLCS
HenocpeacTBeHHO Ha obbekTe (bypoHabuBHblie cBan K3
MOHOJITUTHOTIO Xene3obeToHa).

Tennoson
Hacoc

dyHaameHTHas
KOHCTPYKLUS

MeotepmanbHas
cBas

PucyHok 2.30 — lNpuHumMnuansHas cxema cBanHo-
NAUTHOTO oyHAaMeHTa 13 reoTepMarbHbIX CBal

[eoTepmanbHble cBan pekoMeHOyeTcs UCMonb3o-
BaTb B KayeCTBE MEPEMEHHOro HakonuTens — Ans yepe-
[OBaHMSA PEXVWMOB OTOMMEHWA U oxnaxaeHus. eoTtep-
MarnbHble CBaM MOXHO CYuTaTb BbIFOAHBIM BIOXEHWEM
ONS MHBECTOPOB, MOCKOMbKY WX YCTaHOBKa MO3BONSAET
COBMECTUTb 3aTpaTbl Ha PYHAAMEHT U YCTPONCTBO IPyH-
TOBOro TennoobmeHHuka, a B nocrneyowem 3KOHOMUTb
0o 35% aHepronoTpebneHns sgaHus.

[eoTepmanbHble cBan — 3TO TEPMarbHO aKTUBU-
poBaHHble dyHOAMeHTHble cBaw. [MepBUYHOM yHKUMENn
3HEepreTMYECKoON CBau ABNSAETCHA nepejada Harpyskm oT
3[aHMsA Ha rPyHT. [JONONHMTENbLHO CBak MOXHO WMCMOSb-
30BaTb B KayecTBe cpefbl AN nepefayn TepmarbHOW
3HEeprum.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beHﬂaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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PucyHok 2.31 — Cxema cBanHOro nons ¢
NpMMEHeHnemM reoTepmMarnbHOro KOHTypa B CBasX

B oTnunumne ot gpyrux cuctem TepmanbHOW 3Hep-
rmn, reoTepmarbHble CBan MOXHO MCMOSb30BaTb B Kaye-
CTBE OCHOBHOW CUCTEMbI Nepefayn Harpysku. [Npu Heob-
XOAMMOCTW, MUKOBbIE HArpyskym [OOJDKHbI KOMMEHCUpOo-
BaTbCSA 3a CYET MCMOMb30BaHMS AOMNONHUTENBHLIX CUCTEM
aHeproobecneveHns. Ecnu npu ctpoutensctBe Heobxo-
OUMO Mcnonb3oBaTb cBav 60OMbLION ANVHBI U AuameTpa,
TO CyLLEeCTBYeT BO3MOXHOCTb UX TEpMaribHOW akTUBaLMU.
[aHHOe [oMonHeHne K OCHOBHOW yHKUMK TpebyeT
MeHbLLE MHBECTULIMIA, HO NMPWU 3TOM UIPaeT 3HAYUTENBHYIO
ponb BO BCEN 3HeprocucteMe obbekTa.

Cuctemy aHepreTMyeckux cBamn crnegyet WUCMNOMb-
30BaTb B Ka4eCTBE MEPEMEHHOro HakonuTensi, cuctema-
TUYECKM 4Yepenys pexuMbl OTOMIEHUS U OXNaXAeHus.
Takum obpasom, gocTuraeTcs onTMMaribHasi MOLLUHOCTb
OTBEAEHUs KaK ONs reHepauuu Tenna, Tak M xonoga.
TennoBon 6anaHC CUCTEMbI 3HEPreTUYECKMX CBai MOXET
ObITb paccunTaH Tak, 4ToObl 06GecneynTb paBHOMEPHYHO
3HeproadekTUBHOCTL. [nnHa 1 gMamMeTp reotepmarb-
HbIX CBal 3aBUCAT OT HEOOXOOUMOW CTaTUYECKON Harpys-
KM, KOTOpyl Heobxoammo nepedaBaTb OT 34aHWs Ha
OCHOBaHMe.

B EBpone reoTtepmanbHbIMM CUCTEMAMW  yXe
OCHALLEHbl MHOTVE XWIble, N MPOMbILUIIEHHbIE 30aHWS, B
TOM u4ucne: OOLEeCTBEHHO-AENOBON ULEHTP 3apreHce
(Weenuapus), petckmi pgom Orange House of the
Tabaluga Children’s Foundation B TyTuuHre (Fepmanus),
oduCHble KoMMNekcbl B F'epMaHuM, NPOMbILLNEHHbIe 00b-
ekTbl B lWBenuapun n gp.

Tenepb reoTepmarnbHble YCTaHOBKU paboTalT 1 B
Poccuun. Tak, B LieHTpe ropoackoro passutusa MHHOBauu-
OHHOro LeHTpa CkonkoBo «[unepkybe» nnowansto 6700
m> PYHKUMOHUPYET reoTepmarbHas cuctema, coctosilias
13 TennoBoro Hacoca 1 13-Tn 3oHOOB, AnnHoM 80 M Kax-
Obli. TennoBon Hacoc obecneynBaeT 3haHWe SHeprven
ONs1 OTOMNEHMUs1, OXNaXAEeHUs1 U ropsiyero BogocHabxe-
HUS.

Mcnonb3oBaHne reoTepmarsbHbIi SHEPrMM — 3TO
NPOCTOM N 3KOHOMWYHBINA CNocob OTOMNEHNs 1 oxnaxae-
HUSA NOMELLEHUI, KOTOPbIN NO3BONSAET He TOMbKO yaoBne-
TBOPUTb TeKyluMe NoTpebGHOCTU, HO M BHECTM CBOW MO-
CWmNbHbIA BKNag B COXpaHeHMEe 3KOMOornyHoro Gyayuiero
Hallen nnaHeTbl.

2.435  CmpyiiHasa epyHmoyeMeHmHas

mexHoJsioaus

CTpyiiHasa reoTexHonorns — MeToAuKka 3akpenre-
HWS nopoAbl HOBOFO MOKOMEHWs, MO3BONSALWAN 3Ha4m-
TEeNbHO YNPOCTUTbL MPOLECC CTPoUTENbCTBA Ha HecTa-
OUnbHbIX, 06BOAHEHHBIX U HAPYLLUEHHBLIX MOPOoAaXx.

[MosiBNEeHne CTpyMHON LieMeHTaumMm no3Bonumno oT-
KPbITb HOBbIE MEPCMNEKTUBLI B CTPOUTENbLCTBE Ha y4acTKax
C NpoOneMHbIMA reoNorMYECKUMIN YCIIOBUAMU, a TakKke
[OBUTbCA 3HAYUTENBHOIO CHMKEHUSA (PUHAHCOBBIX PUCKOB
npu BO3BEAEHUN Pa3nNMyHbIX OO6BHLEKTOB Ha HapyLUEHHbIX
nopopaax.

YKkpenneHne rpyHTa npegcrtaenseTr cobon usme-
HeHVe ero (PM3nKO-MexaHN4YecKnx CBOWCTB Mnoj BO3gen-
CTBMEM HarHeTaemoro WHBbEKUMOHHOro pactBopa. Pe-
3ynbTatoM MNPUMEHEHUS] TEXHONOMMU CTAaHOBUTCS TpaHC-
dopmMauust nopoAbl B FPYHTOLEMEHTHBIN Maccus, obna-
OaloLLMIA BbICOKOW MPOYHOCTLIO Y MPOTUBOMUIBLTPALIMOH-
HbIMU XapaKTepuUCTUKaMM.

OTnnunTensHon 0COBEHHOCTBIO CTPYWHOW LieMeH-
Tauum (Jet Grouting) oT ApYrMX METOA0B MHbELMPOBaHWS
rpyHTa ABNAETCA BO3MOXHOCTb OTHOCWUTENBHO HaAeXHO
NPOrHO3npoBaTb U KOHTPONMMPOBAaTL pe3ynbTaT HarHeTa-
HWS LLEMEHTHOrO pacTBoOpa B HEOAHOPOAHbIE FPYHTbI. JTO
Nno3BOMnseT MPOEKTUPOBLUMKAM MPUMEHSATb AaHHYK Tex-
HOMOTMMIO B OTBETCTBEHHbLIX COOPYXKEHUSIX.

MeToabl 3aKkpenneHus noapasfaenstoTcs no Tuny
pacTBopa (LemeHTauus, cunukaTnsaums, cmonu3aumns), a
TaKke Mo METOAYy BBeAeHMs CTabunusmpylollenn cmecu B
nopody (MHBEKUMOHHbIN CMocob® W CTpyrMHas LemeHTa-
ums).

Metogmka Jet Grouting Havana npumeHsATbCS B
AnoHun n psine eBponenckux cTpaH BO BTOPOW NOMOBUHE
XX Beka. 3a HecKkonbko OecAaTUeTUMI NporpeccuBHas
TEXHOMOrnsi ctana MCnosb30BaTbCs BO BCEM MMUPE U Ha
CErofHAWHNA OeHb 3adeACTBYETCA KaK B IPaXgaHCKOM,
Tak 1 B NPOMbILUNIEHHOM CTPOUTENbLCTBE.

CrpynHasa uemeHTauus coyetaeT B cebe JOCTOMH-
CTBa MHBEKUMOHHbIX TEXHOMOrnn (3peKTNBHOCTb, BO3-
MOXHOCTb NpoBeAeHnst paboT B OrpaHNMYEHHOM Mpo-
cTpaHcTBe, BONU3M MOCTPOEK) U Takme cneunduyeckue
NnChkl, Kak:

*  BO3MOXHOCTb paboTbl C rpyHTamu C nobbIM KO-
addpurumeHToM hunbTpauum n CTPYKTYpORn, BKITIO-
Yyasi Necok, rpaBui N CYrMWHOK;

*  BO3MOXHOCTb CO3[aHWs MOHOMMTHOIO rpyHTOLE-
MEHTHOro MaccuBa, obnapatoliero npegckasye-
MbIMU U CTabUNbHBIMK XapaKTepucTukamu, He 3a-
BMCALLMMU OT TMNa nopogael.
pPyHTOLEMEHT,  CO3[aHHbIN no  MeToauke

Jet Grouting, obnagaeT UCKYCCTBEHHO CO3[4aHHOW paBHO-
MEPHOWN KOHCUCTEHLMEWN MU YCTAHOBIMEHHLIMW CBOWCTBaMM
(koadbuumeHT unbTpaumm, KO3IMMUUNEHT CXaTus 1
T.n.), 6narogaps 4emy yxe BO BpeMs MPOEKTMPOBaHMWSA
MOXHO AOOUTLCS BbICOKOM TOYHOCTW pPac4eToB U CBECTU K
MUHMMYMY pUCK HEpaBHOMEpPHOW ocagku. M3-3a ocobeH-
HOCTEeW TEXHOMOrMN Co3AaHHbIA B XOA4e CTPYMHOW LieMeH-
Tauum rpyHToLEeMeHT nmeeT opMy KpyrfbiX B CeYeHUn
cBan (pucyHok 3.32).

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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PucyHok 2.32 — lNpouecc BbINOMHEHNs
rPYHTOLIEMEHTHBIX CBal

Cytb MeTopa Jet Grouting — napannensHoe pas-
pyLleHne nopoabl U NepeMeLlMBaHne rpyHTa u crtabunu-
3upyiollero pacrteopa B ¢opmarte mix—in—place (aHrn.
«CMelnBaHne Ha MecTtex). [MporpeccuBHbI MeTod He
TONbKO OTNMYyaeTcsi 3(PEKTUBHOCTLIO, HO M MO3BOMSiET
9KOHOMUTb pecypcbl, OQHOBPEMEHHO BbINOMHAA OBE TeX-
Honoruyeckue onepaunm.

MpenBapuTeneHblM 3TanoM paboT CTaHOBUTCS UC-
NblITaHUSI TPYHTOB Ha y4yacTke CTpouTenbCcTBa, Heobxoau-
Moe ANS BbliBNEHUSA ONTUMarnbHO noaxoasien TexXHomno-
ru LuemeHTaummn, Heobxoammoro coctaBa CTabunusmpy-
IoLLero pacTeopa, a Takke rmybuHbl GypeHus.

MoppobHocTn TexHonornn yctpomnctea Jet-cBawm
onucaHbl HWXe B pasgene 5.2, a npumep rnybokoro KoT-
noeaHa — Ha PucyHok 2.33.

PucyHok 2.33 — OrpaxgeHue rnybokoro koTnoesaHa u3
Jet-caw

2.43.6 Memod ebinonHeHus1 pyHOaMeHmMoes

«top-down»

[Mpu cTponTenbCcTBE TOProBOro LIEHTPa BrepBbie B
CaHkT-lleTepbypre npuvMeHeHa nepenoBasi TEXHONOTUSA
NoA3eMHON Npoxoakm «top-down», CyTb KOTOPOW COCTOUT
B TOM, YTO «CTeHa B [PyHTe» CAepXvBaeT OaBneHune
BOAb! M MOA3eMHble 3TaXW pacTyT He «CHWU3Y BBEPX» CO
OHa KoTrnoBaHa, a HaobopoT, OT YPOBHS MOBEPXHOCTU
«CBEepXy BHU3» Ha rnybuHy 15 m.

«Top-down» — aTo 3arnybnsemoe COOpyXeHwue,
XKecTkasa kene3obeToHHas Mo MepuMeTpy KOHCTPYKUMS,
no3BonsAoLWas CBECTM K MUHMMYMY OCafKu FpyHTa, 4TO

rapaHTMpyeT COXPaHHOCTb BCEX 3[aHW U COOPYXKEHWUMH,
HaxoOsAWUXCca B HemnocpeacTBeHHOW Gnmn3ocTn OT MmecTa
BedeHus paboT, a Takke MMeeTCss BO3MOXHOCTb UCMOMb-
30BaHNA «CTEHbl B FPYHTE» B KayecTBe Kak orpaxajato-
LLLe, TaK U HeCyLLel KOHCTPYKLMHN.

TexHonorus pabot cneaytowas. CTeHbl coopyxe-
HMS BO3BOOATCA B Y3KMX W rNyOOKUX TpaHLlesX, nssne-
YEHHBbIN TPYHT 3amellaeTcd GEHTOHUTOBBIM PacTBOPOM.
PacTtBop cosfaeT ruapocTatuyeckoe AaBeHne Ha CTEHKU
TpaHLLew, yaepxuBaeT ux oT obpyLueHnii. 3aTeM B BbIpbI-
TYIO TPaHLLUE OnyckaeTcs apMaTypHbI Kapkac, KOTOpbIi
3anosiHAeTCsl BbICOKOMapOYHbIM 6ETOHOM Unu xenes3obe-
TOHHBIMW 3MIEMEHTaMU, KOTOPbIE BbITECHAOT GEHTOHWUTO-
BbIi pacTBOp. JTO NPefoXpaHAeT OT ocadok n aedopma-
UM 30aHUSA, PacrosioXXeHHble B HENOCpeACTBEHHOW 6nu-
30CTW OT MecTa cTpouTenbcTBa. [pn NpUMeHeHUn TexHo-
normn «top-down» B Teno cBauW 3aBOAATCH MPOYHbIE
CTanbHble CEPAEYHUKU.

CoBpeMeHHble 3anagHble reoTEXHONOorMn orpax-
aeHna KOTS10BaHOB afAanTupoBaHbl K NHXEeHepPHO-
reonormdeckum ycnosusam CaHkr-lNeTepbypra. Ha pucyh-
Kax mokasaHbl NpuMepbl YCTponcTBa (PyHOAMEHTOB 34a-
HWI NO TexHonorun «top-downy.

(=

a

i s %

e
— :
LT rocTosHHbIE C

e~ \
—F=~__Bpemensie caan =
CTeHa B rpyHTe H

PucyHok 2.34 — MNpuHuMnuanesHas cxema TexHonorum
«top-down»

AMCKOBAR PACNIOPHAR CHCTEMA
COCTONT M3 4 ANCKON € LIBOM 4 WeTpa

PucyHok 2.35 — lMNprmMep ycTpocTBa MOHOMMUTHOWN CTEHBI
B IPYHTE B COMETaHUN C TEXHONOrMewn
«top-down»

[pyroi npumep — CTPOMTENLCTBO MNOABOAHOIO ra-
paxa B XeHeBe, Ha akBatopum nop p. PoHon. 3pecb
Takke MCnonb3oBanach TEXHONOMMSA BO3BEAEHUS «CTeHa
B PyHTE» (C MCMOMb30BaHMEM TexHonorum «top-down»
pucyHok 3.36).

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHAAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui
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. Pona

M

Pasmeprrrapawa 56 = 128 m
Kon-eoatax. —4, h=25um
Kon-eo apto — 1450 mT.

PucyHok 2.36 — Cxema ycTpoiicTea
YeTbIpEXYPOBHEBOIO rapaxa fnod pekon no MetoAy «cTe-
Ha B rpyHTE»

Bo3BeneHune Takoro rapaxa nog pekom He TOnbKO
9KOHOMUT MECTO B rOpOACKOM 3acTpovike, HO U ABMsieTcA
3KONOMMYECKN YACTBIM C TOYKM 3PEHNS IKCMnyaTaLuun.
2.4.3.7 BbIinonHeHue gpyHOamMeHMose u
UH)XeHepHOoU 3aujumsbl 251y60Kux
KomsioeaHo8 MemodoM «CmeHa 8 2pyHme»
C npuMeHeHUeM aHKePHO20 KperiieHus1

B nocnegHve Bpems LUIMpOKoe pacrnpocTpaHeHue B
cTpouTenbCcTBE ANA YCTPOMCcTBa PyHAAMEHTOB rnyGoKoro
3arnoXeHNs!, KpenneHus cTeH rnybokMx KOTrnoBaHoOB, Noa-
3eMHbIX aTaxen u apyrmx paboT HaxoauT cnocob ycTpon-
CTBa MO MeToAY «CTEHA B FPYHTEY.

OcHoBHasi nocneaoBaTenbHOCTb BbIMOIHEHNUS pa-
60T No AaHHON MeToaMKE:

1. B rpyHTe OTpbiBaeTcsl TpaHLlles (ucrnonb3yercs
XECTKMI rpendpep MM MexaHU3MpOBaHHbIA TpaHLLEeeKo-
natenb) Ha MNPOEKTHYK rMyOGuHy C Bpe3kow B BOAOYMNOpP
(TpaHwes nveeT wWnpuHy 60 + 100 cm; rmy6buHy h go 40 +
50 m).

2. Pagpabotka TpaHweun 6e3 notepu yCTonYnBoCcTU
BeEpTMKamnbHbIX CTEHOK BeAETCA MoA MMMHUCTbIM pacTBo-
pPOM MOHTMOPWIMOHUTOBOW (BEHTOHNTOBOWN) FMWHBI.

3. TpaHwes GeToHVMpyeTCs METOOOM BepTuKarbHO
nepemelyatowlencsa Tpybbl (BMT) — cospaértcs 6eToHHas
(x/6) cTeHka.

[Mpu BbINONHEHWUM AaHHBLIX paboT ocobas pornb oT-
BOOWUTCS FMUHUCTOMY PacTBOPY MOHTMOPWUMIOHUTOBOW
MUHbI ¢ 06BbEMHBIM BecoM 1,05 + 1,15 r/cm®. MMnHUCTbIe
YyacTuubl pactBopa (MOHTMOPWMOHUTA) HE TOMbKO CMa-
YMBalTCHA BOAOW, HO BOAA MPOHMKaEeT BHYTPb KpucTanna,
NpvBOASA K pasbyxaHuio MMUHbI, YBENUYEHUIO €€ B 0OBEME
no 200 pas. MoHTMopunnoHutoBasi rnuHa obnagaet
CBOWCTBOM TWKCOTPOMWU, T. €. NP AUHAMUYECKOM BO3-
OEeNCTBAM Mbl MIMEEM PacTBOpP, @ NPY OTCYTCTBUM TAKOBO-
ro gpaktopa (4epes 4 + 6 4), 30Nnb NpeBpaALLAETCH B refb,
YTO MO3BOMSIET yAEPXKMBaTb CTEHKU TPaHLIen B BepTU-
KarbHOM MOJOXEHUN.

[aBneHne oT pacTBopa MOHTMOPWNOHUTOBOW
rmuHbl (01) BOMKHO ObITb GoMblUe AaBNEHUS OKpyXato-
wen cpeabl (o). Ons Toro 4ToObl yaepxaTb AaBrneHue B
yCTbe TpaHLWen NPUMEHSAIT dopliaxty (MeTannmyeckyro
unu >xene3obeToHHyo). OHa MMeeT BbICOTY nopsigka 1 +
1,5 M 1 3anvBaeTcs pacTBOpOM [0 Bepxa. B pesynbtarte
B yCTbe TpaHLwewn byaeTt co3gaHo n3bbITOYHOE AaBneHue,
obecneymBaoLLme YCTOMYMBOCTb CTEHKU TPaHLUEN B 3TOM
MecTe.

Mony4yeHHas cTeHa B rpyHTE 3aMbIkaeTcs B NnaHe
M co3gaeTcs eauHasl KOHCTPYKUMsi. TpyHT MOCTENeHHO
BbIOMpaeTca B HaNpaBneHUN CBEPXY BHN3, C YCTPOWNCTBOM
OWCKOB MEPEKPBLITUIA — SMEMEHTOB XECTKOCTM, UrparoLLmX
ponb pacnopox.

Ha PucyHok 2.37 npuBefeH npouecc cTpouTerb-
CTBa MOA3EMHOr0 NATUYPOBHEBOIro coopyxeHus Ha Ko-
MeHaaHckon nnowaan B CaHkT-lNeTepbypre. KoHCTpyk-

uusi cTeH kpyrmoro, avametpom 80 M COOpYXeHus, Bbl-
nonHeHa MEeTOAOM «CTeHa B T[PyHTE» C YCTPOWCTBOM
KOHTpdpopcoB, obecneunBaioLLmMX YCTOMUMBOCTb, @ 3aTeM
npoussegeHa OTKOMKa U YCTPONCTBO NepeKpbITUN.

PucyHok 2.37 — OTan nponssoacTea paboT no yCTponcTBy
FJ'Iy6OKOFO KOTJNIOBaHa C 1UCnosfib3oBaHMEM orpaxkgeHusa no
MeTOAYy «CTeHa B rpyHTE»

Ha cnegytowmnx cotorpaumax npusegeHbl npume-
pbl UCMOMb30BaHNA KOHCTPYKUMIA «CTeHa B rpyHTE» npu
OCBOEHMM MOA3EMHOr0 MpOCTpPaHCTBA MOA FOPOACKOM
TeppuTOpuMen B 04HOM 13 ropofos fepmaHuu.

MpuBeaéHHble NpUMeEpbl N PaCCMOTPEHHbIE METO-
AVIKNW yCTpomncTBa rnyboknx KOTNOBAHOB MOA3EMHbIX CO-
OpYXXEeHUW AaloT HarnsgHoe npeacTaBreHve O nepcnek-
TMBax pa3BUTWUA OaHHbIX CNocobOB BO3BEAEHUS COOpPY-
KEHWI, KOTOpble MNonyyawT Havbonbluee pasBUTUE MpU
CTpPOUTENBCTBE B FOPOACKON YepTe.

B ctonuue Mekcukn apxuTekTopbl MPearioXunm
elle oavH BapuaHT MCNOMNb30BaHNS TEXHOMOMMN CTEHbI B
rpyHTe, paspabortaB npoekt 300-meTpoBow  GaluHu
YCTPEMIEHHON He B HEDO, a, HaobopoT, — K LeHTpy 3em-
nw.

Co cTOpOHbI «3emreckpeb» HanoOMUHaEeT BbITSHY-
TYI0 1 NMEepEBEPHYTYIO BBEPX AHOM aLTEKCKyl0 nupamuay.
Ha noBepxHOCTM OCTaeTcs NuLlb MIOCKOE «OHO», YTO
no3BonsieT, AaXe BO3BEAs B LIEHTpe ropoja konoccanb-
HOe 34aHue, MONHOCTbH COXPaHUTb ero MCTOPUYECKUN
BHELHUI 06nuk 1 cbepeysb nnowaan

PucyHok 2.38 — OcBoeHve noa3eMHoro
NpPOCTpaHCTBa B rOPOACKON YepTe C MCNONb30BaHNEM
MEeTO[a «CTEeHa B rpyHTE»

Mo Bcen BbICOTE 3OaHWUS MPOXOAUT LieHTParbHbIN
cton® cBobOAHOro MPOCTPaHCTBA, KOTOPbLIM obecneunt
poctaToyHoe cHabXeHne BO3OyXOM M CBETOM, MPOHMKa-
IOLLIMM CKBO3b CTEKMAHHYIO KPbILLY.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beHﬂaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHUN
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PucyHok 2.39 — CemmnpecsaTnataxHblin «Hebockpeb
HaobopoT», 3aNpoeKTUPOBaHHbI B Mekcurke

«3emMneckpéb» npencTaBnsieTcs NPOEKTUPOBLLM-
KamM BeCbMa MpakTUYHbIM pelleHMeM npobnem ueHTpa
MEKCUKaHCKOWM CTONULbI, KOTOPLIA MUCNbITbIBAET OCTPbIA
0eduumTt 0UCHBIX, TOProBbIX U XWUMbIX MOMELLEHWI, NPU
TOM, YTO BMACTM XECTKO 3anpeTunn CHOC UCTOPUYECKUX
30aHUA U OrPaHMYUNM BbICOTHBLIN perfnameHT BOCEMbIO
aTaxamu.

CyLuecTByeT aHKepHasi cxema KpenmneHust orpax-
OEeHUsA KOTnoBaHOB. [pyHTOBble aHkepa MNPUMEHSIOTCS
BMECTO pacrnopHON cucTembl. [pyHTOBblE aHkepa KOM-
NEHCUPYIOT ONPOKUAbIBAKOLLNA MOMEHT, AENACTBYIOLLMIA CO
CTOPOHbI FPYHTa Ha KOHCTPYKLIMIO.

Xapaktepuctuka TrpyHTa onpegensieT, Kakas
WMEHHO KOHCTPYKUMSI aHKEpPHOrO KpenneHuss U Kakowu
MaTepwuan ans Hee cnegyet BbIOvpaTh.

B kayecTBe OQHOrO U3 3NEMEHTOB aHKEPOB YacTu
ucnonb3yT Tpybbl, B criydyae koraa HeobxoanMo BBECTU
Hacazkv Ans NoAMbIBa U MHBEKLMPOBAHUS B CKBaXKUHY.
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PucyHok 2.40 — AHKepHO€ KpenneHue KoTnosaHa:
1 — cBas KpenneHus KoTrnoBaHa; 2 — Nosc U3 AByX ABY-
TaBpoOB; 3 —TAra aHkepa; 4 — 3afenka aHkepa

SR

7 s

YUTtobbl aHkepbl Oblnn 6Gonee [ONroOBeYHbl U He
rnogBepranucb KOpposuu, WX 3aluvLLialoT pPasfuyHbIMU
NOKPLITUAMU:

* NnacTMaccoBbIMU 060MnoYKamu;

* NMOKPLITUSIMU N3 CreLnanbHbIX PacTBOPOB;

* aHTMKOPPO3UHBLIMK 3aTBOPaMMU.

PabGota Takoro orpaxgeHuss aHanormdyHa patote
3aaHKepPEeHHON MOANOpHON CTeHkn. Hambornee vacto wmc-
nonb3ylTcst  NpeABapuTENbHO-HaMNpsraeMbie  aHKepbl,
MOCKONbKY OHW MO3BONAT NPefoTBPaTUTL pasynsioTHe-

HUe TpyHTa BOKpYr KOTnoBaHa. B crnyyae npumeHeHust
npeaBapuTENbHO-HaMNpsAraeMbiXx aHKEPOB  OrpakaeHue
NPWXMMAETCS K FPYHTY CUIOW B AECATKU TOHH Ha Kaxabli
MeTp elle 00 TOro, Kak rpyHT MOr pasynrnoTHWUTbCS (3a
UCKIMIOYEHNEM CaMOro BEPXHErO y4acTka, KoTopbli paGo-
TaeT NO KOHCOJbHOW cxeme). ITO NO3BONSAET KOMMNEHCU-
poBaTb OTNOP BbIHXMMaeMoro rpyHTa. ECTb y aHkepHoro
KpenneHuss M elle OAMH MIIOC: KOT/IOBaH COBEPLUEHHO
cBOGOMEH OT BCSKUX BPEMEHHbIX KOHCTPYKUMIA U HanGo-
nee ypobeH ans paspaboTku rpyHTa U BO3BEAEHUS CO-

OpYXKEHUS.

e AT T R e Toa i &

PucyHok 2.42 — pyHTOBbIE aHKepa Npw KpenneHun noa-
MOPHOW CTeHbI rMy6oKoro KOTNoBaHa

2.4.3.8  OnyckHble Ko100ubl

OnyckHble konoAubl UCMONb3YOT MPWU YCTPOWCTBE
dyHAaMeHTOB rnyboKoro 3anoXeHus 1 pasnuMyHoOro poaa
3arnybrieHHbIX COOPYXEHWA (HAaCOCHbIX CTaHUWW, rapa-
)Ken, BaroHOOMNpoKMAabIBaTenemn, onop MOCTOB U Ap.).

Mo dopme B nnaHe onyckHble Konoaubl GbiBaloT
Kpyrrble, anNnunTUYeckue, NpsiMoyrosibHbIe, a No BepTu-
Kanu LUNUHAPUYECKNE U NPU3MaTUYeCcKne, KOHMYeckne n
CTyneH4aTble. B HWXHeW YacTu konogew, cHabXeH HOXOoM,
pexyliasi KpoMmka KoToporo obnuuoBaHa CTanbHbIMU
yronkamm unm nucTamu.

CyLLHOCTb ONYCKHOro KOMOALa COCTOMT B TOM, YTO
KOHCTPYKLMIO BHa4ane ycTaHaenvMBaloT unn 6eToHupyoT
Ha NOBEPXHOCTM 3eMMu, a 3aTeM BHYTPWU Hee paspabaTbl-
BAIOT PYHT B HaMpaBfieHUn OT LIEHTPa K HOXY.

MaccvBHble KonoAubl, Kak NpaBuro, rpaBUTaLMOH-
Hble, norpyxaemble MoA BO3AEWCTBMEM COOCTBEHHOrO
Beca. TOHKOCTEHHble KOMoAubl MOrpyxawT B TUKCOTPON-
HbIX pyballKax unm ¢ NCnonb3oBaHNeM 3a4aBnmMBaHusS.

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHAAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui
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OnyckHble KomoAubl BO3BOAAT M3 MOHOMMWTHOTO,
CcOOPHOro 1 COOPHO-MOHOMUTHOTO Xene3obeToHa.

[ns ymeHbLUeHns » paBHOMEPHOW nepefayn Ha
NMOBEPXHOCTb FPyHTa AABIEHUSA OT NepBOro sipyca Onyck-
HOro konogua Ao Havana paboTt no 6eToHMPOBaHUIO UK
MOHTaXy NOA HOXEeBYK YacTb konogua [AOMMKHO ObiTb
NMOAroTOBMNEHO BPEMEHHOE OCHOBaHWE B BMAE MEeCYaHo-
LebeHOYHbIX NPU3M, AEePEBSHHBLIX UMK Kene306eTOHHbIX
NOAKNaAoK, xxene3obeToHHbIX Konew,

OnyckHble Konoubl MPUMEHSAIOTCS Ans Bo3Bene-
HUS PyHOAMEHTOB rnyOOKOro 3aroXeHust M OMnyCKHbIX
(3arnybneHHbIX) coopyxeHui. B nnaHe onyckHble Kornoa-
Ubl ObIBalOT Kpyrnble, UHOr4a 3NNUATUYECKME U MPSAMO-
YronbHbIe, @ MO OYEpPTaHUIO Hapy>XHOW MOBEPXHOCTU —
UUNMHOPUYECKNE, KOHUYECKME U CTyMeHYaTbIe.

MaTepranom Ans ONyCKHbIX KOMOALEB CIYXWT
Xene3obeTtoH. B HwxkHewn 4yactu komopel obopyaoBaH
HOXOM, OOBbIYHO Xene3obeTOHHbIM, pexyLlas KpoMKa
KoToporo obnuuoBaHa cTanbHbIMW Yrofikamu unu nucta-
MU,

[locTonHCTBa TEXHOMOMMN COOPYXEHWUS OMop Ha
ONYCKHbIX Kornoauax:

* NMpoCTOTa N JOCTYMHOCTb;

* MOrpy>XeHue ¢ NoOMOLLbI NpocTeliwero obopyao-
BaHWs (KpaH c rpeidepom nnm apnndThbl);

* Manasi 3HeproemMKoCTb (3TO BaXHO Ans oTAa-
NEHHBbIX PaNoHOB M Npu Marnbix o6bemax pabor);

* BO3MOXHOCTb COOPYXEHWUSI MOLUHBbIX hyHAaMEH-
TOB C rny6uHon 3anoxexusa oo 40 — 80 m.

HepocTtaTkvm faHHOM TEXHONOMUK:

+ bonbLion pacxon 6eToHa;

* HernonHoe wucnonb3oBaHve (Bcero Ha 15-20%)
NMPOYHOCTHbIX CBOWCTB 6eToHa Kak martepvana Ans Ko-
noaua;

* ONIUTENbHBIE CPOKU COOPYXKEHNS;

* MNoBbIlWEHHasa (N0 CPaBHEHWIO C COOPYXEHWEM
CBalHbIX M cTONG4YaTbiXx (QyHOAMEHTOB) TPYAOEMKOCTb
pab6or;

* HEBO3MOXHO WCMONb30BaTb KOMogeu, ecnvm B
rPYHTE eCTb BaryHbl U CKanbHbIE MPOCIIONKN.

B "
pacnpeneniTansHan
pu— A xenesobeToHHan
— noura
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PucyHok 2.43 — O6Lwuii BUA onyckHOro konoaua

Cenvac onyckHble KornoAubl MPUMEHSIOT PeakKo,
TaK Kak OHW MeHee 3KOHOMWYHbI U WHAYCTpUanbHbl Mo
CpPaBHEHMIO CO CBAaWHbIMU U cTONBYaTbiMM (PyHAaMEHTa-
MM rnyGOKOro 3anoXeHus.

PucyHok 2.44 — O6wuii BUA, hyHOaMeEHTa B BUe Onyck-
HOro konoaua

CepbesHon npobnemon npu onyckaHuu komnopua
ABMNAIOTCA MPEnATCTBUSA B BMOE BaryHOB, YTOHYBLUMX
OpeBeH n T.4., yaanutb KoTopble TpyaHo. Ecnu B npouec-
Ce onyckaHusi nornagaeTcs Takoe NpensaTcTBue, BOJOOT-
VB, OpraHn3yembli BHYTPU Korogua, MOXeT NpuBectu K
NpopbIBYy FPYHTa BO BHYTPEHHIOIO MofiocTe. Ons npeay-
npexaeHns npopbiBa BOAbl C MPYHTOM KONOAeL uHorga
06KNaAbIBaloT CHAPYXU MeLLKamMK C rMUHON. B HeKoTopbIX
crnyyasix NpensaTCTBUS MOXHO yAanuTb C MOMOLLbIO BOAO-
nasoB. Ecnu yganute npenaTtcTBre HEBO3MOXHO, KOMO-
AeL, npespaLLaloT B KECCOH.

OnyckHble Konogubl B OCHOBHOM COOPYXatT Ha
OCTpPOBKe (MfM Ha cyxofone), cneuuanbHO OTChINaeMoMm
Ha MecTe Gyaylien onopel 31 Ha Bepery, ¢ nocnegyto-
e AOCTaBKOW K MECTY YCTaHOBKM.

MeToap! onyckaHWs KONOALEB:

1. C oCTpOBKOB.

2. C poctaBKkov Ha nnaey c 6epera (HannaeBHOW KO-
nogeu).

3. C nogmocTel Ha nogBeckax.

4-6M

ocTpoBok |

PucyHok 2.45 — YCTponCTBO OCTPOBKA:
a — 6e3 orpaxageHus; 6 — B orpaxxgeHum

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beHﬂaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN



MapuHuue M. B., Ewerko O. HO., Yymak M. B., Tkaues U.T.

57

Konopgeu onyckaetcsi, rnaBHbIM obpasom, 3a cyeT
npeoaoneHns 6oKOBbIX CUI TPEHNUS COBCTBEHHBIM BECOM.
OfHOBPEMEHHO M3BMEeKalT TPYHT M3 LwWaxT (NpoemoB)
Konoaua mexaHudeckum cnocobom (rpevicdoepom, noase-
LUEeHHbIM K CTperne KpaHa) unn ruapoMexaHu4eckum (rma-
po3neBaTopoM Wnn 3pnmndTomM), KOTOpbIA Yalle npume-
HAIOT ON15 HECBA3HbIX rPYHTOB. [ns obecneveHns rapaH-
TUPOBAHHOIO OMyCKaHWa Konopua TpebyeTcs BbIMOMHe-
HWe ycrnoBus

O6nerynTb NOrpy>keHme MOXHO C MOMOLLbIO BUG-
poriorpyxaTtenewn, 3agasnvBaHnemM (Npurpyxxasi OCTpoBOK,
HanpvmMep, BOOHbIM Gannactom B MOHTOHaXx), a Takxe
YMEHbLUEHNEM CUIbl TPEHWS, YEro 4OCTUratoT:

* NoAMbIBasA FPYHT Nog HOXOM U no GokoBow Mno-
BEPXHOCTU HapYXHbIX CTEH (ANA 3TOro B CTeHbI 3aknagbl-
BalOT creumarnbHble MOAMbIBHbIE TPYObl);

* [enas CTeHbl B HWXHEN 4acTu Komogua Torniie,
4yem B BepxHen yacTtu, Ha 10—-15 cm. Co3gaBaemasi Taknum
06pa3om Lenb 3anofHAeTCs MUHUCTLIM pacTBOPOM, T. €.
obpasyeTcs TukcoTponHasa pybawwka. Cunbl TpeHus npu
onyckaHuu Konogua B npegenax pyballku npakTu4ecku
OTCYTCTBYIOT (NOTOM pacTBOp 3aTBepaeBaeT, W Cunbl
TPEHMS BOCCTaHaBNMBaloTCs).

2.4.4 OcobeHHOCcmMu ¢hyHOameHmMoe
8bICOMHbIX 30aHull

KOHCTpYKTUBHbIE peLueHVs BbICOTHbIX 3A4aHUA —
Ba)KHEWLUMI anemeHT npoektuposaHus. OT Bbibopa KOH-
CTPYKTMBHOIO peLUeHuss 3aBWCUT, npexae Bcero, 6es-
onacHocTb NpebbiBaHWSA B BbICOTHOM 3[4aHUK, a Takke
06BbEMHO-NPOCTPaAHCTBEHHbIE, apXUTEKTYPHO-
NNaHNPOBOYHBIE WU UHXEHEPHO-TEXHUYECKNE peLUeHUs.
MpaBunbHbIN BIGOP KOHCTPYKUMIA NO3BOMMT co3faBaTb
coBpemMeHHble ©6e3onacHble U BbICOKOTEXHOMOTMYHbIE
BbICOTHbIE 34aHUS.

BbICOTHblE 34aHMSI COCTOAT M3 Pa3NUYHbIX KOH-
CTPYKTMBHbIX 31IEMEHTOB, pacrnonaraeMbix Kak B Noa3eM-
HOW, TaK N B HAA3EMHOW YacTsX BbICOTHOIO 34aHus.

MoasemHble KOHCTpyKUMK. B cucteme «BblCOTHOE
30aHne — yHOAaMeHTbl — OCHOBaHue» Haubonee Harpy-
YKEHHbIMW KOHCTPYKUMSMU SIBMSIIOTCA KOHCTPYKUMKU Moa-
3EeMHOM 4acTu, Ha KOTopble nepeaalTcs BCe AENCTBYIO-
LMe Ha 3gaHve BepTuKanbHble, BETPOBble W/WMIK CecMu-
yeckume Harpysku. [1poMexyTOuHbIM 3BEHOM B 3TOW CU-
cTeMe ABNSOTCA PpyHAAMeEHTbI, OT Bbibopa TvNa KOTopbIX
3aBUCUT KaK HagexHoe (YHKUMOHMPOBaHWE OCTallbHbIX
HeCyLUMX KOHCTPYKUMIA BbICOTHOTO 34aHUsi, TaKk U KOM-
¢opTHOE NpebbiBaHNe B HUX MOAEN.

®dyHOamMeHTOM HasbiBaeTcs noa3eMHas 4acTb
30aHWSA UMM COOPYXXEHUS, BOCNPMHUMALOLLaA BCe Harpys-
KW, KaK NMOCTOSHHbIE, TaK U BPEMEHHbIE, BO3HUKAKOLWMNE B
Haa3eMHbIX YacTax, W nepejatowias AaBreHne OT ITUX
Harpy3ok Ha OCHOBaHue.

OOHUM 13 OCHOBHbIX (DaKTOPOB, BRMSAIOLMX Ha
BbIOOp TunNa yHOAMEHTOB, SBMASIOTCS WHXEHEPHO-
reornornyeckue ycroBus nrowagki crpoutenscrea. Pe-
3ynbTaTbl M3bICKAHWI MO3BOMSIOT NPOBECTU NpeaBapu-
TENbHYI0 OLEHKY Hecyllew CrocoBHOCTM OCHOBaHUA, ero
BO3MOXHOCTb OCafoK W WX HepaBHOMEPHOCTM, ObLuen
YCTOMYMBOCTM OCHOBaHus. HebnaronpusTHble pesynbTa-
Tbl MOTYT CNYXWTb OCHOBaHWEM Afs OTkasa OT BblOpaH-
HOM nnowagkn cTpouTenscTBa no TpeboBaHusam 6es-
OMacHOCTW UMW K3-3a BbICOKOW CTOMMOCTW MEPOMPUATUIA
MO MOHWKEHWUIO MHTEHCUBHOCTMN BIMSIHWSA 3TWUX NPOLECCOB.
Kpome TOro, nabickaHusi NO3BONSAOT BbIIBUTb BO3MOXHOE

BMUSIHWE CTPOWUTENbCTBA BLICOTHOTO 3[aHWS Ha OKpYyXa-
IOLLIYHO 3aCTPOMKY.

mybuHa 3anoxeHnsa yHOaMEHTOB MpUHMMaeETCS
Takomn, 4ToObl 00ecneuYnTb KECTKOCTb MOoA3EMHOM 4YacTu
30aHuA, 3afenky 30aHWsi B OCHOBaHWE U yMeEHbLUEeHue
0CafioK U KPEHOB COOPYXEHWS.

C y4yeTOM M3MOXEHHOrO BbILLE AN BbICOTHbBIX 34a-
HUIN Hanbonee 3PPEKTUBHBIMU peLUeHUAMU yHOAAMEH-
TOB MOTyT 6bITb CeayloLLMe BapuaHTbI:

. NAUTHbIE OYHAAMEHTbI NMOBbILLEHHOW XECTKOCTH,
NAUTHble dYHOAAMEHTbl NEepPeMeHHOW TOMWWHbLI, Takke
KkopoG4yaToro Tuna C pasBUTOM MOA3EMHOW 4acTbio, Ha
€CTEeCTBEHHOM WIW YKPEnneHHOM OCHOBaHWK;

. cBaviHble pyHOaMeHTbl, B TOM 4ucne B Buae
rmyBoKux onop C 3afefikoh HWXKHUX KOHLOB B KOPEHHble
nopoAaekl;

. KOMOUWHMpPOBaHHbIE
dyHaameHTbl (PyucyHok 2.46).

S

PucyHok 2.46 — KOHCTPYKTMBHbIE TUMbl yHOAMEHTOB
BbICOTHbIX 30aHUN:
a — NMAUTHbINA; 6 — NAUTHBIA NEPEMEHHOW TOSLUMHbI;
B — MMMTHbIN KOpOBYaTOro TUNa; r — cBalHbI CO
CMAOLWHBIM NIUTHLIM POCTBEPKOM;
O — KOMOMHMPOBAHHbIV CBAWHO-MIUTHBIW, € — TO Xe, HO C
nepemMeHHOW ANUHON cBaw

cBaviHo-nnuTHele  (KCIT)

Bbibop KOHCTPYKUMM dyHAAMeHTa OCyLuecTBnseT-
CA Ha OCHOBAHUN TEXHUKO-3KOHOMMWYECKOrO CpaBHEHUS
BapnaHTOB N 3aBUCUT OT KOHCTPYKTUBHO-MMaHUPOBOYHOMN
CXeMbl 3[aHusi, XapakTepa HannacToBaHUM rPYHTOB, UX
PU3UKO-MEXAHNYECKNX XapaKTEPUCTUK U B3aumogen-
CTBMS CTPOSLLErocs 34aHus C MacCMBOM FpyHTa U OKpYy-
XatoLlen 3aCTPOKON.

MnuTHBIM  dDyHOamMeHT npeacTtaenaeTr  cobon
CNIIOLHYIO >Xene300eTOHHYI0 MAWTY MOBbLILIEHHON XecT-
koctu (TonwmHon 1,5 m 1 Gonee), pacnonoxeHHy nog
BCEN MMOLLaAbo BO3BOAVMOrO 34aHus.

Harpysku oT 3gaHus pacnpefensoTca no BCen
NoBepxXHOCTU PYHOAMEHTHOW NNUTbI U NepefarTcs Ha
rPYHTbI OCHOBaHWsI rMaBHbIM 06pa3om Yepes NoJoLUBY.

MpumMeHsaoTCa PyHOAMEHTHbIE NNUTLI NepemMeH-
HOWM TONLWWMUHBI C U3MEHEHNEM ceveHns B obnactn Kpaes
nNAnTLl. MNUTHBIE (byHAAMEHTBI TPaAULMOHHO ABAAIOTCA
Hanbonee NPOCTbIM KOHCTPYKTUBHbLIM pelueHnem. OgHako
YCNOBUSI B3aUMOAENCTBUA Takux (PYHOAAMEHTOB C OCHO-
BaHWEM MNpu MPUMEHEHUN UX ONSA BbICOTHLIX 30aHUA Tpe-
OyloT TWwaTenbHoro pacyeTHoro o60CcHOBaHWA M3-3a BO3-
MO>HOMO BO3HWKHOBEHUSI KPEHOB, BbINOPOB IPyHTa U3-MOA,
Kpas pyHOaMeHTa, 3HauMTemNbHbIX N3rnbaloLwmnx ycunui B
KOHCTPYKUMWN dyHAaMeHTa, NoTeHuManbHON BO3MOXHO-
cTM notepu obwen yctonumBocTM 3panus. lMpu gocta-
TOYHO MPOYHBIX N ManofedopMnpyemblX rpyHTax NnauT-

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beHﬂaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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Hble yHOAMEHTbl MOTYT MPUMEHSATLCS Mpu  6ONbLUMX
(6onee 500 «klMa) ymenbHbIX Harpy3kax Ha OCHOBaHME,
ecnu pacyeTaMu [0KasaHO OTCYTCTBME 3HAYUTESbHOrO
rnokarnbHOro BbiNopa rpyHTa u3-nod gyHgameHTa u npo-
rHO3MPYHTCS AOMNYCTMMblEe ANs HOpMaribHOW 3KchryaTa-
uun BenuuMHbl ocagok. [ns obGecneyeHunss nepedyncneH-
HbIX YCIOBWI MOTYT NMPUMEHATLCA CreayloLme Meponpu-
ATUS:

. yCWNeHne rpyHTOB B OCHOBaHWUK;

. YCTPOMCTBO KOHCOJSIbHbIX BbIMYCKOB M3 dyHAa-
MEHTHOW NNWTbI 3a NPeAernbl KOHTYpa 34aHus;

. YCTPOMCTBO CTEH B TPYyHTE, MNPEnATCTBYHOLUMX
BbINOPY rPyHTa M3-nog dyHAAMEHTHON NNUTLI;

. opraHusauusi 4edopMaLMOHHbIX LLBOB;

. paspaboTka oOnTMManbHbIX CXem nepegayun
Harpy3ok Ha OCHOBaHWe, YYUTbIBAKOLLMX OYepPedHOCTb
BO3BeAEHMUS 34aHNI, BXOOALWMX B KOMIMIEKC CTPOSILLLErocst
obbekTa.

MnuTHbIE (CNNOLWHbIE) DYHAAMEHTbI NPOEKTUPYIOT
B Buae 6anoyHbiXx UnNu 6e30anoyHbiX, GETOHHbLIX WNu
XKene3obeToHHbIX nnuT. Pebpa 6GanoyHbix nNnAuT MoryT
ObiTb OOpalleHbl BBepx M BHM3. MecTta nepecedveHus
pebep cnyxaT AnA YCTaHOBKM KOMOHH kapkaca. [lpu
6onblwom 3arnybneHny ChnowHbIX yHOAMEHTOB U
HeobxoammocTn obecneuntb OOMbLUYD WX XECTKOCTb
byHAaMEHTHbIE MAMTbI MOXHO MPOeKTMpoBaTb kopob4a-
TOrO CeYeHUs c pasMelleHvem mexagy pebpamu n nepe-
KpbITUAMY KOpOBOK NOMELLEHUIA NoABarioB.

®dyHaameHTbl B BuAe kopobvaToro ceyveHus npu-
MEHSIIOTCS MPWY BO3BEOEHUU BbICOTHbIX 34aHUA C 6ornb-
LWnMKU Harpy3kamn. Pebpa Takon nnuTbl BbIMOMHAOTCS Ha
MOMHYI0 BbICOTY MOA3EMHOWN YacTW 34aHUS W XKECTKO CO-
eOUHAITCA C nepekpbITuaMK, obpasys, Takum obpasom,
3aMKHYTblE Pa3nNNYHON KOHUrypauum cevyeHms. SToT Tun
dyHOameHTa copmupyeT noA 3gaHvMem pas3BuToe MoA-
3eMHOE NPOCTPaHCTBO, NPeAcTaBnsisi COOOM  HWXKHIOK
byHOAMEHTHYIO NMWUTY, HApyXHblE U BHYTPEHHWE BEpTU-
KarnbHble HECyLUMe KOHCTPYKLUUWN (CTEHbI, KOMOHHbI, CTBO-
nbl) U NEpPeKpbITUS OOHOTO WM HECKOMbKMX MOA3EMHbIX
aTtaxen. KonmyectBo yyactBywowmnx B paboTe nepekpbl-
TUI onpefensaeTcs no pacyery.

Bmecte ¢ noasemMHOM 4YacTbio TakoW MAUTHBLIN
dyHOaMeHT elle HasblBaeTcs «nnasatolwmmy. NprumMeHe-
HMEe ero MOXeT oka3aTbCs 3(PEEKTUBHLIM NpPU CTPOU-
TENbCTBE BbICOTHbIX 3aHUA HA OCHOBAHMSAX, CIIOXEHHbIX
He CTOfb MPOYHBLIMU TPYHTaMW, KOTOpPblE PEKOMEHOYHOTCS
Ons CNNOLWHbIX (PyHAAaMeHTHbIX nnuT. B TO e Bpems
MOBbILIEHNE 3TaXHOCTW MOA3EMHOM 4YacTu BbICOTHOMO
30aHuss noTpebyeT Kak reoTeXHMYeckoro 0OOCHOBaHUSA
NMPOEKTOB, TaKk W PELUEHUs OrpaxkaaloLLmMX KOHCTPYKLMN
KOTIIOBaHOB.

Mpumepom nnuTHOro oyHaaMeHTa Nof BbICOTHbIM
30aHMEM MOXET CnyXuTb yHaameHT [pesaHep GaHka
BO ®paHkdypTe-Ha-MawnHe (1978). 310 oducHoe 3gaHune
BbicOTON 166 M (32 Haa3eMHbIX 3Taxa) B kavyecTBe (yH-
[aMeHTa MMEeET ene300eTOHHY NInTY TonwmHon 4,0 m
1 06Leit nnowaabo 3400 M2,

PucyHok 2.47 — 3aanve OpesgHep 6aHka PpaHkdypT-Ha-
ManHe

MnuTHBIN dyHAaMeHT kopobyaTtoro Tuna Obin pe-
anunsoBaH Mpu BO3BEAEHWN BLICOTHOIO 34aHuNa «Oaernb-
Benc» (BbicoTa 175 M) Ha [laBblOKOBCKOW ynuue B
Mockse.

CsaviHble hyHOamMeHTbl ycTpauBaloT Nnpu CTpou-
TenbCTBE 3[4aHWN Ha cnabblX CUMBLHOCKUMAaeMbIX BOAO-
HacCbILLEHHbIX TPYHTaxX, a Takke npu nepegade Ha OCHO-
BaHWe OOonbLUMX Harpy3ok OT KOMOHH M CTeH. OTOT Tuvn
dyHoameHTa obecneunBaeT nepedadvy Harpysku Ha 6o-
nee nNMNOTHbIE TPYHTbI, PACMONOXEHHbIE HAa HEKOTOPON
rnybuxe. CaiHbIn pyHAaMEHT No4 BbICOTHbIM 34aHMEM
npepnonaraeT yCTPONCTBO CBaNHOIoO Mons vailie BCero n3
B6ypoHabuBHbIX NN BYPONHBEKLMOHHBIX CBal pasnuyHom
KOHpurypauum, o6bEANHEHHBIX CNMOWHbLIM MaCCUBHbLIM
XECTKMM POCTBEPKOM, 3aHMMAIOLLMM BCHO NMOLWaAb NATHa
3acTpovikm BO3BOAMMOro 3gaHusi. Pabota atoro Ttuna
dyHOaMeHTa 3akrovaeTcs B CneayloleM: Harpysku ot
30aHnsA BOCNPUHUMAIOTCS POCTBEPKOM, pacnpeaensorcs
Ha cBau W nepefalnTCcs Ha rPYHTbl OCHOBaHWS 3a CYeT
TpeHus No GOKOBOW NMOBEPXHOCTW U COMPOTUBIEHUS MOA
HWXHUM KoHUOM cBau (PucyHok 2.48 a). Knaccuieckum
BapuaHTOM CBaviHOro pyHaameHTa Ans BbICOTHOrO 3aa-
HMa aBndeTca dyHaameHT 3gaHua KommepubaHka BO
®paHkdypTe-Ha-MariHe: 111 cBaw gnvHon 45 M nepega-
0T HarpysKy oT HaagyHAaMEHTHOWM KOHCTPYKUMM Ha Crow
NPOYHOro PpPaHKPYPTCKOro N3BECTHSKA.

Mpun HepocTaTOYHOW Hecyllel cnocobHOCTU nnuTa
dyHOaMeHTa MoxeT OblTb 3dEKTUBHO AoONofHeHa
MOLLHbIMWM BypOHabVBHLIMM OnopaMu 1 NpeBpaTUTLCH B
KOMOWHMPOBAHHbIA CBANHO-NNUTHBIA (PYHAAMEHT, MOBbI-
LalLWMA B3aMMOAEWCTBUE 34aHna ¢ ocHoBaHueM. Op-
HaKo NPUMEHEHWEe TaKoro KOHCTPYKTUBHOMO BapuaHTa
AONYyCTUMO NWLWb MPU OTCYTCTBMU B OCHOBAHWMU BbICOKO
pacnonoXeHHbIX BOAOHOCHBLIX MMacToB MMM MNpu OCY-
LLLeCTBNEHNW BOAOMOHVKEHWS.

B kauyecTtBe npumepa peanu3oBaHHbIX HELABHO U
peann3yemMbiX B HacTOsILLEee BPeMS YHMKanbHbIX OObek-
TOB HWXXE NPUBEOEHO TEXHUYECKOE OnMcaHne, 0COBeHHO-
CTUN pacyeTa 1 KOHCTPYMPOBAHUS HEKOTOPbIX U3 HUX.

Mpun cTponTenbCTBe B pasHbIX pernmoHax crneuma-
NWUCTbI  CTanKMBaKlTCA C MECTHbIMU  KITUMaTUYECKMMMU,
naHpwadpTHeIMM OCOGEHHOCTAMWN U BbIHYXAEHbI UCKaTb
pauMoHarnbHble peLleHusl, KoTopble NO3BONSAT obecneynTb
6e30MacHOCTb M HageXHOCTb 0ObekTa.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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«Jlaxta LeHTp» (PucyHok 2.49) sABndeTtcd yHu-
KanbHbIM MPOeKToM Ansi Poccumn, No3aToMy K ero peanusa-
UMM OblNy NpUBREYEHbl HE TOMbKO BeAylLMe POCCUICKUE
Hay4Ho-uccrneaoBaTenbCkMe WHCTUTYTbl UM MPOEKTHbIe
opraHu3auum, Ho 1 3apybexHble koMnaHum, obnagatoLume
foraTbiM OMbITOM BbICOTHOTO CTPOMTENbCTBA B pasnuy-
HbIX KNMMMaTUYeCcKUX W reonornveckux ycrnosusix. Mpu
peanusauun 34aHUs NPUMEHeHa CrNoXHasi cucteMa MHo-
rocTyrneH4aToro KOHTpOsns npoussodcTBa paboT v Aanb-
HeWlero noBefeHWs CBaWHOrO OCHOBaHWS B Mpouecce
CTPOUTENbLCTBA U 3KCMTyaTaumu.
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PucyHok 2.48. BbICOTHbIE 30aHUS Ha pa3nuyHbIX TUNax PUCYHOK 2.49 — MHOTOMYHKLIMOHAMBHbINA BLICOTHBII
yHOaMEHTOB: Y ’ YHKU

o « » . -
a — BbICOTHOe 3aaHue «3aenbBericy, Mocksa komnnexkc «Jlaxra LienTp» 8 r. CarkT-TeTepbypre
6 — KommepubaHk, ®paHkdypT-Ha-MaiHe

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHAAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui



MapwuHuyeB M. B., Ewenko O. 0., Yymak M. B., Tkaues U.T. 60

Yaule Bcero, OOMNOMHUTENbHAs HakannvMBaemas ocajka
3[aHus 3a TakoW nepuop coumsaMepMma C OCHOBHOW Ae-

dopmaumen.
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PucyHok 2.52 — Tunosoe nonepeyvyHoe ceveHne KONOHHbI

PucyHok 2.50 — PacyeTHasa cxema 3gaHusa «Jlaxta —
LleHTp»

Ona aHanuM3a Bcero Kommnnekca BO3MOXHbIX
BHELLHNX BO3AEWCTBUIA ObiMM cocTaBrneHbl AeTanbHbIi
pacyeTHble MOAENMW, B TOM YNCMe C Yy4ETOM HENMHEeNHOW
paboTbl OCHOBHbLIX HECYLLMX KOHCTPYKUUA, PyHOaMEHTOB,
FPYHTOB OCHOBaHus. lNpu onpedeneHuy pacyeTHbIX Ae-
dopmaunii OCHOBaHMS Ansi 06BHEKTOB MOAOGHOrO hyHK-
LUMOHanNbHOTrO Ha3HAYeHWs U YpPOBHS OTBETCTBEHHOCTU
NPOBOAMTCSA OLEHKa pasBuUTUS Ocadok BO BpemMeHu. Kak
npasumno, paccmatpusaetcs nepuod He meHee 100 ner.

PucyHok 2.53 — Y3en onupaHus ctanebeToHHOW KONMOHHbI
Ha kopob4aTbiii yHOaMeHT

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHOAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui



MapwuHuueB M. B., Ewenko O. 0., Yymak M. B., Tkaues U.T. 61
®dyHaameHT Hebockpeba BbINonHAETCA B Buge

MOLLIHOW Xene300eTOHHON KOpPOOKM C rmybuHonm 3anoxe-

HMSA 17M. HuxHAs nnuta dyHgameHTa — aTo xenesobe-

TOHHAsA KOHCTPYKLUS TOMNLWUHON 3,6M.
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PucyHok 2.54 — NHxeHepHo-reonormyeckme ycrnosusi
nnowaaku ctpouTenscTBa 34aHus «Jlaxta LieHTp»:
N3 1 — 4 — kKOMNNEKC MOPCKNX N 03€PHbIX OTNOXEHWIA;
KOMMIIEKC 03ePHO-NIeAHMKOBbLIX OTHoXeHu; M 5,6 —
neaHukoBble oTnoXxewus; MM 7 — 10 —
BEPXHENPOTEPO30MCKUE KOTIIMHCKME OTIOXEHUS

BosBeneHnune cyHoameHTa npov3BOAMNOCH MO TeX-
Honmornm «top-down» (CBepxy BHM3), pacrnopHble AUCKU
NepeKpbITUA CAEePXUBanNu AaBrneHne rpyHTa npu OTKOMKe
KoTnoBaHa Ha rmybuHy nopsgka 20m. Onsa sawuTbl 3aa-
HWA OT FPYHTOBBLIX BOA NO NepuMeTpy 3aaHus Gbina Bbi-
NofHeHa CTeHa B FPyHTE M3 MOHOMMUTHOrO xenesobeToHa
rny6uHon 30m.

PucyHok 2.55 — lNpocTpaHcTBEHHas cxema kopobyaToro
yHoameHTa 3aaHua «Jlaxta LieHTp»

®dyHOaMEHT BbICOTHOTO 34aHWA B KOMMIEKce
«Jlaxta LleHTp» onupaetca Ha 264 cBan pguamer-
pomM 2000mMMm. MakcumanbHas rnybuHa norpyxeHus csaw
(82 meTpa) — B LeHTpe 3daHusA nod s4poM, a Mo mepe
yaaneHus oT LeHTpa cBau ykopauusatotcs. JaHHoe pe-
LUEHNe CHWXaeT HepaBHOMEPHOCTb OCafdoK 34aHus no
nepMMeTpy M B LIEHTparnbHOW 4actu, YTo AaeT Oonblue
€B06OAbI A4S KOHCTPYKTOPOB M apXMTEKTOPOB B Haa3eM-
HOW YacTu 3gaHuA.

PucyHok 2.56 — Cxema pacrnonoxeHusi cBal B cocTaBe
dyHOameHTa 3gaHus «Jlaxta LieHTp»

OcHoBHble napameTpbl PyHOAMEHTHOW KOHCTPYK-

Luu:

. Csan B cocTaBe pyHAaMeHTa UMEIT AuameTp 2
M;

. Lar ueHTpanbHbix cBan 5 M (2,5d);

. lWar cean 3a ueHTpanbHbIM sgpom  3...4
m(1,5...2,0d);

. LLar cean B nepumeTpansHoi 3oHe 5 M (2,5d);

. LleHTpanbHble cBan gnuvHon 65 M OoT gHa KoThno-
BaHa (86,9 M OT ypOBHS MOBEPXHOCTU 3EMINN);

. MepymeTpanbHble cBaun AnvHoM 55 M oT gHa
KoTnosaHa (76,9 M OT YpOBHSI MOBEPXHOCTU 3€MIIN);

. CpepHsia pacyeTHast Harpyska Ha CBal COCTaB-
nset 2560 TOHH;

. MakcumanbHaa Harpyska Ha cBalw B COCTaBe
cBaviHoro nons coctaenseT 5000 TOHH.

Mo cocTosiHnio Ha koHew, 2017r. dpyHaameHT «JlaxTa
LleHTpa» 3aHeceH B KHury pekopaoB 'mMHHeca no Henpe-
pbiBHOMY GeToHMpoBaHuio. B npouecce NOAroToBkM K
npoueccy 6eToHMpoBaHWA Obin yuTeH Lenbii psa B3au-
MOYBA3aHHbLIX ApYr C APYromM napameTpoB, Kaxabli U3
KOTOPbIX AOMKEH ObIn BbINOMHATECA B CTPOroW MOCnefo-

BaTesIbHOCTU.

PucyHok 2.57 — ApMmupoBaHue oyHOaMEHTHON NANTbI
3aaHus «Jaxta LieHTp»

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHAAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui
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«Kunrgom Tayap», Oxkupna, CaypoBckasa Apa-
BusA. 3aaHue «KuHroom Tayap» sIBRsieTcs Ha CeroAHsiLu-
HWIA OeHb caMblM BbICOKUM 13 KOrga-nmbo NOCTPOEHHBIX U
BO3BOAUMBbIX. BO3MOXHO, MMpoBasi npakTuka cTpouTenb-
CTBa BbICOTHbIX YHUWKanbHbIX 34aHWA ONPEeaenuT HOoBble
TpeboBaHUS K MPOEKTUPOBAHMIO CBEPXBbLICOTHLIX 06BLEK-
ToB. O4eBMAHO, YTO MPU COXPaHEHUU TEHAEHUMM pocTa
HaceneHus Hallel MraHeTbl TakMe 34aHus B pasBUTbIX
cTpaHax 6yanyT Bce 6onee 1 6onee BocTpeboBaHHbIMU.

Kopannossiit
7| M3BECTHAK

paeui, anesponut

BoiBeTpensiit necyaHuk

 Tpaeuit

Mecuanuk

OCHOBHbIE XapakTepuUCTUKN 3aaHnA:

e Beicota — 1007 m; PucyHok 2.59 — 'pyHTOBbLIE yCnoBuMsa nnowagku
e  Jraxel — 240: ctpoutenbcTBa «KuHrgom Tayap»

e Harpyska — 8,800 MH;

e CocpepoToyeHHas Harpyska — go 400 MH;

e [Mnowagb — 3,720 m?

PucyHok 2.60 — ®parmeHT pac4eTHOW MoJenu BbICOTHOrO
30aHuWs C BblAENEHNEM OCHOBHbIX HECYLLNX 3IEMEHTOB B
YPOBHE 3a4€erku cBal NepeMeHHOW ANUHbI B
PyHAAMEHTHYI0 NNUTY

PucyHok 2.58 — Bossoammoe 3gaHune «KuHrgom PucyHok 2.61 — Cxema pacnonoXeHus OCHOBHbIX
Tayap» BbicoTor 1007 meTpos B I. [xnaaa, HEeCyLUUX 3r1ieMeHTOB BbICOTHOrO 3aaHus «KuHraom
Caypnosckas Apasusi Tayap»

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHOAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui
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PucyHok 2.62 — Cxema pacnpegeneHunsi cean pasHon AnvHHbl B npegenax pyHaameHTa «KuHrgom Tayap» € ykasaHvem
M30Mnonen pac4yeTHbIX 0CaAoK PyHAAMEHTHON NAUTLI
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PucyHok 2.63 — 3tan apmmpoBaHus oyHaaMeHTHOM
nnutbl «KuHraom Tayap»
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PucyHok 2.64 — 3Tan Bo3BeeHMS1 OCHOBHbIX
HECYLLMX KOHCTPYKUMI «KuHroom Tayap»

Kak ynomuHamnochb Bbille, BO3BOAMMas OaluHA
«KuHrgom Tayap» €ABRAseTCA Ha CerogHsWHWA AeHb
CcaMbiM BbICOKMM M3 Koraa nnbo peanuayembix CTPOEHUI
Ha Hallen nnaHeTe.

B Takmx 3gaHuax MoryT ObITb KOHCONMMAMPOBAHDI
M ONTMMM3UPOBAHbI BaXHble couuanbHble U Koprnopa-
TUBHble npouecchl. Takum obpas3omM, 3HAYMMOCTb MNO-
[oOHbIX 06bEKTOB OyaeT HEM3MEHHO Bo3pacTaTb, U UX
aKcnnyaTauuoHHble c6on MOryT ObiTb YyBCTBUTEMbHbI
ONs NOBCEAHEBHOW XM3HW GOMbLUOrO KONMUYecTBa Ito-
Oen, MOoSTOMY akTyanbHOCTb MNPOBOAMMbIX CEroHsi
Hay4HbIX WCCNEeAOBaHWI, HaMpaBrEHHbIX Ha W3yyYeHue
XMU3HU Taknx 34aHUN Heocnopuma.

Haunbonee pocToBEpHBIM KpUTEPUEM MNpaBwmb-
HOCTU MPUHATBLIX PELUEHUA SIBNSIETCS HEMNOCPEeACTBEH-
HbI OMbIT CTPOUTENBLCTBA WM NOCNEAYOWEN 3KcnnyaTa-
uun, a cnegoBaTtenbHO, HabNaeHNe 3a CTPOUTENbHbI-
MU 3aTanamu. B 3ToM nomoraet reoTexHU4eckuii MOHU-
TOPWHI, BO3MOXHOCTM KOTOPOrO TakkKe MOCTOSIHHO CO-
BEPLUEHCTBYHOTCA 3a CYET BHEOPEHWUS HOBbIX METOO0B
HabnogeHusa, a Takke Gnarogaps MOBLIWEHWMIO TOYHO-
CTU N3MEPEHNIA.

Haubonee nporpeccvBHbIMW METO4AMW MOHUTO-
puHra cerogHs siBnsitotcss GPS-MOHUTOPUHT, 1 NnasepHoe
CKaHWpoBaHue.

MpakTuyeckn OnNs BCEX YHUKamnbHbIX OOBEKTOB
pernameHTUpyeTCsa BbINOMHEHWE TEeOTEXHUYECKOro MO-
HWTOpWHra, nporpaMma KOTOPOro COCTaBMNSeTCH aBTO-
pamu npoekta. Hapsigy ¢ nporpaMmMon MOHUTOPUHra
paspabaTbiBaeTCs cucTtema onepaTMBHOIMO pearnpoBa-
HVS Ha NpeBbILeHne OOMYCTUMbIX NapamMeTpoB. B Takmx
cny4vasx NpUHMMaloT onepaTuBHbIE peLleHUs, No3Bons-
loLLMe OTperynmpoBaTh CNOXMBLLYIOCSH CUTYaLMIO.

Ha pucyHke Hwxke (PucyHok 2.65) npuBeaeHbl
NnpUMepbl HEKOTOPbIX 3HAYUMBbIX 3apyDOEXHbIX U POCCUIA-
CKMX YHUKanbHbIX OOBEKTOB, NPW peanusauun KOTOpbIX

OCHOBBI pacyeTa U KOHCTPYMPOBaHUS (PYHAAMEHTOB BbICOTHBIX M YHUKANbHbIX 34aHui
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noTpeboBanocb NPUHMMAaTb HECTAaHOAPTHbIE PELLEHNs B obnactu yHAaMEHTOCTPOEHUS.

PucyHok 2.65 Mpumepbl yHUKanbHbIX 30aHNUI U COOPYXEHWI:
a — «bypox-Xanudar, [lyban, AOJ; 6 — «LLlaHxalickas 6awwHsy, LWaHxan, KuTai;
B — «YacoBasi koponesckasi bawwHsa», Mekka, Caygosckas Apasusi; r — CtagmoH «®uwt», Coun, Poceus;
O — KepueHckun moct, KybaHb — KpbiM, Poccust; e — Ctagmon «®K KpacHogap», KpacHogap, Poccus;
X — MocT Ha o. Pycckun, Bnagneoctok, Poccus;

OCHOBEbI pacyeTa 1 KOHCTPYMPOBaHUS (hYHOAMEHTOB BbICOTHBIX U YHUKASIbHbBIX 30aHui
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2.45 ®yHlameHmbI No0 cneyuasbHble
coopyXeHus

OTnuunTensHo OCOBEHHOCTb  MPOMBILLIIEHHBIX
30aHUN 1 COOPYXeHW sABnseTcsa MHoroobpasve BuAaOB
3KCMnyaTauuoHHbIX Harpy3ok. Koraa oHu codetaroTcs ¢
KPYMHbIMX  pa3mepamu, CrOXHbIMW  reonornyeckMmm
YCNOBUSIMU U CTECHEHHOW MNMOLaaKon, TO BO3HWUKAKOT
cepbesHble NpobnemMsl B NPOEKTUPOBaHUM (byHOAMEHTOB.

B cBA3u c 3TuMM, kakue-To obLimMe pekomeHgauuv
30echb AaTb OYeHb CroXHO. Kaxabii cnyyaw npuxoauTcs
uccregosaTtb MHOMBUAyanbHO M nogbupatb Ans Hero
METOAMKY peLleHns npobnemsi.

O6WKM MeToOOM pelleHus 34ecb ABMseTca ma-
TemaTu4yeckoe MOAEeNnupoBaHuWe, a ero [OCTOBEPHOCTb
onpepensieTcs, npexae Bcero, keanudukauven paborta-
IOLLMX CNEeLManuncToB.

B kayecTBe npumepa MOXHO MpMBECTM pacyeT
dyHOaMeHTa KpynHOro pesepByapa, pacrofioXeHHOro B
CENCMUYECKON 30HE Ha OMON3HEONAaCHOM CKITOHE.

520
500

480 paspes 44
460

440 'QI
420

400
PBC 10000 m.ky6.

PucyHok 2.66 — PesepByap onsa HedTenpoaykToB
(PH Tyancuxckuin HIM3)

OBBEKT BbICLLEr0 YPOBHSI OTBETCTBEHHOCTU HEO6-
X0AMMO ObINO 3anpoekTUpPOBaTb y4uTbIBasA, YTO pacyeT-
Hble mopenu pewcteytowmnx CHwull 3geck He pabotatoT
(PucyHok 2.67), Tak Kak OCHOBHYK Harpysky Ha OCHOBa-
HMEe U pe3epByap CO34alOT BOJIHOBblE M KOHBEKTUBHbIE
konebaHusa XpaHMMOro XMAKOro Mpoaykra, a He cob-
CTBEHHbI BEC COOPYXEHUS.

Takum obpas3om, 30ecb MMeno MeCcTO coyeTaHue
©0nbLLOro YMCra OCNOXHSOLWNX (aKTOPOB:

e BbICOKasi CEMCMUYHOCTb MIIOLLIAAKM;

e CyLlEeCTBEHHAsi HEOOHOPOAHOCTbL OCHOBAHWS;

e OMNOJI3HEOMNACHBIN CKIOH;

® B3aUMHOE BNUSHME COCEOHUNX Pe3epPBYapOB;

® CTECHEHHbIE YCINOBUS MIOLLAAKMK;

e [OXapo- U B3PbIBOOMACHOCTb XPAHMMOro Mpo-
aykTa.

Bce atn dakTopbl ObiNn U3yyeHbl Ha MaTemaTnye-
CKUX MoZernsix, YTo Mo3BONuno paspaboTaTe HageXHble
dyHOaMeHTbl U yaepxuBalowme coopyxeHnus. Ons no-
BbILLEHWSA JOCTOBEPHOCTU pe3ynbTaTtoB, MOAENUPOBaHNE
NPULLNOCL BbINOMHATL B PasHblX MporpamMmmax B niocKomn
(2D) n npocTtpaHcTBeHHOM (3D) mocTaHoBKax, COMocTaB-
A4 nonyvYeHHble pe3ynbTaThbl.

PeanbHocTb
1) 2)

Pesepsyap

15 1
10 Kormcwenhm HenofisixHoe

OCHOBaHWe

Boicota

o 1 ! (i) ! L 1 L
© 5 1w 15 2 25 3 35 4 45 s &5 60 65 7T 75 8 8 W 06 100

PaccTosnne

PucyHok 2.67 — CpaBHeHue pacyeTHoln mogenu CHull n
peanbHOCTH

PucyHok 2.68 — lNMpocTtpaHcTBeHHas (3D) mogens
OCHOBaHWs pe3epByapoB

Pesepeyap

Beicora

PacsTonHne

PucyHok 2.69 — PacyeT gedopmaumii no nnockum (2D)
Mogensim

Bonpocki 5151 caMOKOHMPOJIsi

HasoBuTe OCHOBHble MPUHUMUMBI NPOEKTUPOBAHMUS
PYHOAMEHTOB YHUKAnNbHbIX 30aHWUIA U COOPYXEHUIN?
[Mepeuncnute OCHOBHble TUMbl (PYHAAMEHTOB YHU-
KanbHbIX 30aHUNA.

Kakvne TexHonormm 4yacto MUcnonb3yrTcs Ans YCTPOW-
cTBa (byHAAMEHTOB YHUKambHbLIX 30aHWUIA?

Y70 Takoe «GappeTbi»?

[Mepeuncnnte OCHOBHbIE KOHCTPYKTUBHbIE TUMbl (OYH-
[AaMEHTOB BbICOTHbIX 34aHUN.

Has3oBWTe OCHOBHble OTNM4YMA B pacyeTe pyHAaMeH-
TOB YHUKanbHbIX 34aHUA OT OOBEKTOB MacCOBOrO
cTpouTenbCTBa.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beHﬂaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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3  OCHOBAHUS U ®YHJIAMEHTBI B
CEMCMMNYECKHUX PAMOHAX

3.1 Obwue mpebogaHus K NPOEKMUPOBAHUIO
¢hyHOameHmMoe e celicMu4ecKux palioHax

He cnepyet, kak npaBuno, NPUMEHATb creaylolime
KOHCTPYKTMBHbIE pelleHns yHaaMeHTOB:

e CcouyeTaHWe B npegenax oOHOro 3gaHusa (oTceka)
dyHOAMEHTOB pasnMyHOro Tnna;

e CcouyeTaHWe B npegenax oOHOro 34aHusa (oTceka)
yHOAMEHTOB C pasnn4YHOM rMyOuHON 3anoXeHus.
Kak nckntoyeHue gonyckaeTcsi yCTPOWCTBO YCTYNoB
nogowsbl pyHaameHToB BbicoTon 4o 0,6m u 3ano-
XeHuem o 1:2 (BblcoTa K ANMHE) B MecTax nepexo-
[0B OT rnyboKo 3anoXeHHbIX PyHAaMEHTOB K (yH-
JaMeHTaM, MMEKLUM MEeHbLUYIO rnyOuHy 3anoxe-
HUs. B ckanbHbIX FpyHTax yCTynbl MOryT ycTpau-
BaTbCsA 6e3 yKasaHHbIX OrpaHUYeHNA.

e  OnupaHue PyHOAMEHTOB 34aHusa (OTCEKa) Ha rpyH-
Tbl Pa3fMYHbIX KaTeropui no CENCMUYECKUM CBOW-
cTBawm,;

e pacrnonoxeHve dyHOaMEHTOB B npegenax npusmbl
06pyLUEHNS CKITOHa;

e onupaHume yHOAMEHTOB HA aKTUBHbIE TEKTOHMYE-
CKue pasnombl.

B cnyvyae 3anoxeHus CMeXHbIX OTCEKOB 3[aHWI Ha
pasHbix OTMeTKax nepexopn ot 6onee yrnybneHHon Yactu
K MeHee yrnybneHHoOM AenaeTcsa ycTynamu, npyu 3TOM
NEHTOYHbIE PyHAAMEHTbLI MPUMbIKAIOLLMX YacTen OTCEKOB
OOJDKHBI MMETb OAUHaKoBOe 3arnybneHve Ha npoTshke-
HUN He MeHee 1M OT LWBa, a OTAesbHble cTonbyaTtbie
dyHOAMEHTbI MOA KOMOHHbLI, pa3genieHHble 0CaA0YHbIM
LLIBOM, JOJKHbI pacrnonaraTbCs Ha OAHOM YPOBHE.

OtgenbHO cTodwme yHOAaMEHTbl peKkoMeHOyeTcs
cBA3bIBaTb Mexay COOOoN CBA3SMM, BOCMPUHUMAOLLMMU
YCUIKS PacTSHKEHUS U CKaTUSI.

Mpu cTpouTenbcTtBe Ha MpocafdoyHbIX (Habyxaro-
LMX) rpyHTax peKkoMeHayeTcs npegycMmaTtpuBaTb Mepo-
npusaTMS N0 NUKBMAAUMM  (CHWXKEHWI0) MpOCcafoYHbIX
(HabyxatoLmx) CBOWCTB rpyHTOB, NMOO MONHONM Npopeske
npocagoyHon (Habyxatollen) Tonwm cearHblMU yHOa-
MeHTaMu.

Mpu cTpouTenbcTtBe Ha NpocafoyvHbIX (Habyxato-
LWKMX) rpyHTax GeckapkacHbIX 3[aHWIA BbICOTOM 5 aTaxen
n Gonee nop Bcem OTCEKOM criegyeT npedycmatpuBaTh
YCTPOWCTBO MoABana unu TexHudeckoro noanones. Mpu
3TOM PEKOMEHAYEeTCs orpaHM4uBaTh KONMYECTBO M pas-
Mepbl NPOEMOB B CTeHax noasana (TEXHUYecKoro nogno-
nbsd) M pacnonaraTe WX NOA FMYXMMU yyacTKamu CTeH
nepBoro aTaxa.

oOpu3oHTanbHy0 rMAPOM3oNALNI0 B 30aHUSAX cre-
OyeT BbINOMHATb, Kak NpaBuIo, U3 LLEMEHTHOrO pacTBopa.
MpumeHeHne ons aTux Lenewn matepuanoB Ha GUTYMHON
UNM NONMMEPHON OCHOBE [omnyckaeTcs TOMbKO Npu UcC-
NoNb30BaHUN IKCMEPUMEHTANbHO OOOCHOBAHHbBIX KOH-
CTPYKTUBHbIX PELUEHUA, MUCKIOYaoWmMX HegonycTuMble
rOPM30HTanbHbIE CMELLEHNS 30aHus.

3.2 OcobeHHOCMU NPOEKMUpPOBaHUSs
¢hyHOamMeHmMoe MeJIKO20 3aJIoKeHUs

Mo Bepxy COOPHBIX NEHTOYHbIX PYHAAMEHTOB Cre-
ayeT yknagbiBaTb crion pacteopa mapku M100 Tonwm-
HoM He MeHee 40 MM M NPOJOMbBHYK apMaTtypy AnameT-

pom 10 MM B KONMYECTBE TPW, YETBIPE U LLIECTb CTEPXKHEN
npy pac4yeTHOW CeNCcMMYHOCTM 7, 8 n 9 6annoB cooTBeT-
cTBeHHo. Yepes kaxgble 300.400 MM npoaonbHblE
CTEPXHU [OMKHbl ObITb COEAMHEHbI  MOMEepPeYHbIMU
CTepXHAMWU avameTpoMm 6 MM. B cnyyae BbINOnHeHUs
CTeH noaeanoB M3 COOPHbIX MaHernen, KOHCTPYKTUBHO
CBSA3@HHbIX C JEHTOYHBbIMWM pyHOAMeHTaMu, YyKnagka
yKa3aHHOro crosi pacteopa He TpebyeTcs.

B dyHOameHTax u cTeHax nogsanoB W3 KPYMHbIX
6nokoB byHAameHTHble 6noku cnefyeT yknagbiBaTb B
BUAE HenpepbiBHOW neHTbl. lNepeBsska krnagku AorkHa
6bITb obecneyeHa B KaXdoM pagy, a Takke BO BCEX yr-
nax u nepeceveHuax Ha rnybuHy He meHee 1/2 BbICOTbI
6noka.

Onsa 3anonHeHus wBoB Mexay 6nokamu cnegyet
NPUMEHATL pacTBop Mapku He Hwke M50. B 3gaHusax npu
pacdeTHoW cercMmnyHocTM 9 6annoB AommkHa npegycmaT-
puvBaTbCA YyKnagka B FOPW3OHTalnbHblE LWIBbI B yrnax W
nepeceyeHnsX CTEH NOABarioB apMaTypHbIX CETOK Afu-
HOM 2 M C MpoOAOMNbHOM apmaTypol obuiel nnowlagblo
ceyeHus He meHee 100 Mm.

3.3 OcobeHHOCMU NPOEKMUPOBaHUSs
cealiHbix hyHOameHmMoe

[na cBanHbIX PyHAAMEHTOB B CEMCMUYECKUX pano-
Hax crieqyeT NMpUMEHSATb CBau BCeX BWAOB, KpOMe CBaMl
6e3 nonepeyvyHoro apmmpoBaHus U bynaBoBuaHbIX. MNpu-
MeHeHne 6ypoHabrBHbIX CBaW 0oNycKaeTcs:
e  TONbKO B YCTOWYMBBLIX FPyHTax, He Tpebylowmx 3a-
KpenmneHnsi CTEHOK CKBaXWH;
. npu guameTpe cean He meHee 400 mm;
e [pW OTHOWIEHUW AMNWHbI CBauM K ee AMaMeTpy He
bonee 25.

lMpumeyaHue. Kak ucknroyeHue Aornyckaemcsi rnpopeska
8000HaChbIUWEHHbIX 2pyHMo8 HabueHbiMu u 6ypoHabus-
HbIMU c8asiMu C rpumeHeHuUem obcalHbIx mpyo.

Mpn npoekTMpoBaHMM CBalHbIX (YHOAMEHTOB B
CEeICMUYECKNX panioHax OnMupaHue KoHua cBan criegyeT
npegycMaTpuBaTb Ha CKanbHble, KPYMHOOOIOMOYHbIE,
NNOTHbIE U CPeaHeWn MMOTHOCTW MecyaHble W MblneBaTo-
FMUHUCTBIE TPYHTLI C NokasaTtenem Tekyyectu [*0,5.

OnupaHue HWXKHMX KOHLIOB CBal He A0MyCcKaeTcs:

e Ha pbixnble BOAOHACHILWEHHbIE MECKW, MbiNeBaTo-

FMUHUCTBIE FPYHTBI C NokKasaTtenem Tekyyectun [°0,5;
e Ha KpyTOnagawLume nnacTbl CKanbHbIX NOposa.
HwkHMe KOHLbI CBal-CTOEK PEKOMEHAYeTCs NMpPOeKTUpOo-
BaTb B OJHOM ypoBHe. [pu pacnonoXxeHnn oTAenbHbIX
YacTen 3[4aHUA Ha CBasiX PE3KO OTMMYHOW ANUHBbI 3TU
YacTu 3daHusa credyeT pasgensaTb aHTUCeNCMUYECKUMU
LUBaMM.

3arnybneHue B rpyHT cBall B CEMCMUYECKMX pano-
Hax JOIMKHO OblTb HEe MeHee 4M, a NpW HanM4uKM B OCHO-
BaHWN HWKHUX KOHLIOB CBal BOAOHACHILLEHHBIX necya-
HbIX FPYHTOB CPeAHen MroTHOCTU — He MeHee 8m. [Jonyc-
KaeTcs ymeHblueHue 3arnybrneHus cBaw npu COOTBET-
cTBytowem 060CHOBaHMN.

HonyckaeTcst npuHumaTthe 3arnybnexHve ceawi B rpyHT

TaKuM Xe, Kak B HECEMCMUYECKUX paioHax:
e  CNny4ae onupaHusi CBai Ha CKarbHbIE FPYHThI;

e 55 OAHO3TaXHbIX 34aHUN, He coaepKallnx LeHHOro
obopyaoBaHus, eCn B HUX He NpeaycmaTpuBaeTcs
NOCTOsIHHOE (AnuTenbHOE) NpebbiBaHKe Nnioaen.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKalbHbIX 30aHuN
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PoctBepk cBanHOro yHgameHTa nog Hecywumm
CTeHaMu 34aHUs B npepenax oTceka JOmKeH ObiTb He-
NPepbIBHLIM N PacnofioXXeHHbIM B OO4HOM ypoBHe. Bepx-
HMe KOHLbl CBaW AOSKHbI ObiTb 3a4enaHbl B pOCTBEPK Ha
rnybuHy, onpegensemylo pacvyeToMm, Y4YnTbIBAOLLMM Cen-
CMUWYECKNe Harpysku.

YcTponcTBO 6Ee3pOCTBEPKOBBIX CBaviHbIX  (PyHAA-
MEHTOB 3[aHVNIN N COOPYXEHWI He JonycKaeTcs.

[Mpn COOTBETCTBYIOLWEM TEXHUKO-IKOHOMUYECKOM
060CHOBaHUM JOMyCKaeTcs NPUMEHSATL CBalHble yHAa-
MEHTbI C NPOMEXYTOYHOW MOAYLIKON W3 CbiNy4ynux maTte-
puvanoB (webHsa, rpaBusA, necka KpYrnHOro W cpeaHewn
KpynHocTtu). Takue dpyHAamMeHTbl He cneayeT NPUMEHSTb
B BMOreHHbIX rpyHTax, NnpocagoydHbIx rpyHTax Il Tuna, Ha
nogpabatbiBaemMbiXx TEPPUTOPUSX, TFEONOTMYECKNn He-
YCTONYMBLIX NAOLaAKax (Ha KOTOPbIX MMEITCS UNn Mo-
ryT BO3HUKHYTb OMOM3HW, Cenwu, KapcTbl, cydpdosnsa u T.
Mn.) U Ha nnowagkax, CroXeHHbIX HeCTabunnaMpoBaHHbI-
MW FpyHTamu.

[ns ceBaiHbIX byHOAMEHTOB C MPOMEXYTOYHON Mo-
AYLWKON crnefyeT NPUMEHsSITb Takune e BUAbI CBal, Kak n
B HECENCMUYECKUX panoHax.

3.4 OcobeHHOCMU NPOeKmMupo8aHusi
¢hyHOaMeHmMoe8 KapKacHbIx 30aHull

ConpsikeHne cOOpHbIX Xene3o0eTOHHbIX KOMOHH C
hyHOaMeHTaMu criefyeT BbIMOMHATbL MyTEM 3aMOHOMM-
YMBaHMS! KOMOHH B CTakaHax (hyHAAMEHTOB.

Hag crtbikamy dyHAaMeHTHbIx 6anok ¢ dyHaameHToMm
cnepyeT yknagbiBaTb CUMMETPUYHO OTHOCUTENBHO KOOP-
AVHaTHOW OCW 34aHusA CeTKy ANMHOM 2 M 13 apmaTypbl
anameTpom 8 MM MpU pacveTHOW cercMuvHocTn 7 Gan-
noB 1 10 MM Npu pacyeTHoN cercmMuyHocTn 8 1 9 Gannos
C waromMm npoAosfibHbix ctepxHern 100 MM, nonepeyHbIX
200 Mm.

Mop CTeHbl NECTHMYHBIX KIETOK, PELUEHHbIX B BUAE
CaMOCTOATENMbHbLIX KOHCTPYKUMI B Npefenax nnaHa 3ga-
HWS, W KONOHHbI SYENKN Kapkaca, B KOTOpPOW pacno-
NoXeHa necTHuua, pekomeHayeTcs aenatb o6wmn yH-
AaMeHT.

OtpenbHble cTonbyaTble yHOaMeHTbl Mog Ha-
PYXHble KOJIOHHbI B Mpedenax Kaxaoro oTceka peko-
MeHIyeTCsl CBSA3blBaTb MeXady COGOM.

B paiioHax ¢ pacuyeTHol ceicMn4YHoCTbo 9 Gannos
pekomeHayeTCsi CBsi3biBaTb Mexay coborn u yHaaMeHTbI
NnoA BHYTPEHHWE KOMOHHbI. [py NpocagoyHbIX, PbIXbIX
necyaHbIX, HacCbIMHbIX U TOMY MOAOOHBIX FPyHTax 3To
TpeboBaHue criegyeT pacnpocTpaHaTb M Ha parioHbl C
pac4eTHOW CeCMUYHOCTLIO 8 B6annoB.

dyHpoameHTHble 6Ganku, nopaepXvBaroliMe nog-
BarbHblE CTEHbI, CAMOHECYLUNE CTEHbI UMW 3anoriHeHue,
OOMKHbl yCTpauMBaTbCA U3 xenes3obeToHa W HafgexHo
CBSI3bIBaTLCSl MeXAY CO00N 1 ¢ hyHaaMeHTaMm.

dyHOaMeHTbl Mo BepTUKanbHble gnadparmMbl KecT-
KOCTU crnieyeT o0beanHsTb ¢ DyHAaMEeHTaMu NpuUMblika-
IOLWMX KOMOHH. B cnyyae ecnu Takne oGbeAMHEHHble
byHOAMEHTbI HE MOTYT BOCMPUHUMATL FOPU3OHTambHbIE
cefiCMMYeckMe HarpyskM curnamu naccMBHOMO oOTnopa
rPyHTa, MX HEobXoaAMMO COeauHSITb C COCeaHVUMU (PYH-
JaMeHTamMun 6ankaMu Unu cTeHKamu.

MoaBanbl pekoMeHayeTcs pacnonarate Mop BCEM
OTCEKOM KapkacHoro 3gaHusi. lNpu ycTpoicTBe nogsana

noZ 4acTblo OTCeka 3faHusi nepexop oT Gornee yrny6-
NEHHO YacTu K MeHee YrnyGreHHON aenaeTtcs ycTyna-
MU.

3.5 YcuneHue ocHosaHul

Mpy yMEHbLLUEHUN pacyYETHON CENCMUYHOCTU CTPOU-
TenbHoW nnowagkn Ha 1 6ann nytem npeobpas3oBaHusA
hn3nKO-MeXaHNYECKNX CBOWCTB rpyHTOB Il KaTeropum n
nepesoga mx Bo |l kateroputo N0 CENCMUYECKMM CBOMN-
cTBaM criegyet cobnofgaTe cneayolme TpeboBaHnA:

. ropusoHTanbHble pasmepbl obnactu ykpennse-
MOrO FPyHTOBOr0 MaccuBa AOMKHbI NpeBbIlaTh ero rny-
OVHY He mMeHee 4yeM B 3 pasa M BbIXOOUTb 3a npegensl
NATHa 30aHUS UNU COOPYXXEHUSI HE MeHee yeM Ha 3M B
KaXKayto CTOPOHY;

. HWXHSASA rpaHuua maccmBa ¢ npeobpas3oBaHHbIMU
CBOMCTBaMM [OMXHa [OcTuratb MoBepxHocTM 6Gonee
NAOTHBLIX TPYHTOB |- unu - kateropun no cencmuye-
CKMM CBOWCTBaM.

YnNnoTHeHWe BOLOHACHILWEHHbIX FPYHTOB NMyTeM Mo-
HKEHMS YPOBHSA MOA3EMHbIX BOA C MOMOLLbIO OTKaynBa-
HVUS BOAbl BOOOMOHWKAKOLWMMK YCTAaHOBKaMU 4epes Mno-
rpyxaemble B rpyHT UrnounbTpbl PEKOMEHAYETCS cove-
TaTb C OOHOBPEMEHHBIM YCTPOWCTBOM APEHAXKHBLIX CU-
CTeM B BuAe BepTuKasbHbIX Mec4aHblX ApeH, obbeau-
HEHHbIX Ha NMOBEPXHOCTM NECYaHOW NOAYLLIKOMN.

PekomeHgyloTCcs cnegyllme MeTodbl MexaHuye-

CKOrO YNMOTHEHWS FPYHTOB:
e TpamboBaHue;

BMOPOYNMOTHEHWE;
3ameHa cnabbix rpyHTOB 60rnee npoyHbIMY;
rnyoGuHHOE YNNOTHEHNE TPYHTOBLIMU CBasiMMU;
YNNOTHEHME NPU NMOMOLLM BOOOMOHUXEHUS U YCTPOR-
CTBa BEPTUKANbLHOIo ApeHaxa.

Peanunsauuio aTux MetogoB crnegyeT NpOV3BOAUTL
Mo TEXHONOrMYEeCKUM pekoMeHAauusM, pa3paboTaHHbIM
Ons CTpoMTENbCTBA B HECENCMUYECKUX paioHaXx.

Bbibop cnocoba UCKYCCTBEHHOro  3aKkpensieHus
TPYHTOB C LENbl YBENUYEHUS] HeCyLlel CrnocobHOCTU
OCHOBaHUS peKoMeHOyeTCH OCYLeCTBNATb Ha OCHOBEe
TEXHUKO-3KOHOMUYECKOr0 CpaBHEHUSI BapuaHTOB C y4e-
TOM AaHHbIX Tabnuubl 11.1

[MoBepXHOCTHOE YMMOTHEHWE [PYHTOB rNagkuMmu u
KynaykoBbIMW KaTkamu, BUOPOYNNOTHUTENbHBIMU NMN-
Tamu, TpamboBKaMu, B TOM 4nCle TsbKeNbiMU, LOMycKa-
€TCSA NPUMEHATb AN ManoBMAXHbIX U BNAXHbLIX TPYHTOB
npu cTeneHn BnaxHoctn MeHee 0,7 1 npu ycnosuum, 4To
MOLLHOCTb FPYHTOBOrO CIOS, NoAnexallero ynnoTHEHNIO,
He npeBbIiwaeT 3,5 M.

MprMeHeHne rnyGUHHOIO YNIOTHEHWUSI TPYHTOBBIMMA
CBasiMM pPEKOMEHAYEeTCH ONs YCTPaHeHWs MpoCafoyYHbIX
CBOWCTB J1ECCOBbIX TPYHTOB Ha rmy6uHy o 20 m. [Mpwn
3TOM BO3MOXHO, KaK MeXaHW4YecKkoe YCTPOWCTBO FPYHTO-
BbIX CBal B NPOOUTLIX CKBaXXMHAX, Tak U YCTPOWCTBO UX B
nonocTsix, 00pasoBaHHbIX YAJNIMHEHHbIMW  3apsAamu
B3pbIBYATLIX BELLECTB.

MpoeKT nHXeHepHOW NOAroTOBKU MAOLWAaAKN CTPOU-
TenbCTBa, NPeaycMaTpuBaOLWNA CHWKEHNE cencmude-
CKOW OMacHOCTW, criefyeT BbINOMHATb KOHKPETHO Ans
paccmaTtpuBaeMoro obbekTa CTpomTENLCTBA.

OcHoBBbI pacyeTa U KOHCTpynpoBaHuA beH,ElaMeHTOB BbICOTHbIX N YHUKAITbHbIX 30aHUN
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Tabnuua 3.1 O6nactu NPUMEHEeHNA pas3findHbiX MeTOA0B 3aKpensyieHNnA OCHOBaHUA

Cnoco6bl 3akpenneHus Bua rpyHTa KoadbcpuumeHT comnbTpaumm m/cyT.
LlemenTauus KPYMHOOBIOMOYHBIV 1 NecYaHbI 80-500
Cunukatusaums:

[AByXpacTBopHas TO Xe 2-80
opHopacTBOpHas TO Xe 0,5-5
rasoBas neccoBbIf (MPOCaf0YHbIN) He meHee 0,1
ofHopacTBopHas TO Xe He meHee 0,2
AnekTpocunukaTusaums MUHUCTBIN U NecYaHbIn 0,005-0,5
CYITVHOK Y rNnHa (BO34yXOMNpOHMLAEMbI -
Tepmu4yeckoe 3akpenneHve Y (Bo3pyxonporiuL nto6on

HEeBOAOHACH! LLEeH H bl 1)

Bonpochki dns CaMOKOHmMpoJis

CKkonbko TUMNOB (PYHAAMEHTOB MOXHO MPUMEHATbL B
npegenax oAHOro 3AaHuWsi (0Tceka) B CeNCMUYECKUX
panoHax?

MoxeT nn MeHATbest rnybuHa 3anoxeHus dyHaamMeH-
Ta OJHOro Tna B NpeAenax 3aaHus (oTceka)?.

Korga ponyckaetcsi onvpaHve yHOaMEHTOB OfHOMo
TUNa Ha rPYHTbI PA3HOWN KaTeropmm no CeNCMUYECKUM
cBoncTBaMm (B npeaenax 3gaHus/otceka)?

Korga ponyckaetcs pacnonoxeHue ¢yHaamMeHToB
YHUKanbHbIX OOBEKTOB B npegenax npuambl obpylue-
HMS cknoHa/oTkoca?

Kakvne dyHOaMeHTbl MOXHO OnupaTtb Ha aKTUBHbIE
TEKTOHWNYECKNE pa3nombl?

YTto pekomeHayeTcsi genaTb C OTAENbHO CTOSLMMU
dyHAaMeHTamu B npedenax naTHa 3aaHns?

YTto pekomeHgyeTcs genatb C NPOCagoyYHbIMU CBOMK-
CTBaMu rpyHTOB OCHOBaHWA?

10.

11.

12.

13.

14.

15.

M3 yero criegyeT, kak N