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Peyenzenm

Kangunat texunueckux Hayk, C.FO. baoees

PaccMoTpeHsl nonokeHust 1o NPOEKTUPOBAHUIO U OCHOBBI pacueTa JICHTOUHBIX
(yHIaMEHTOB  Ha  €CTECTBEHHOM  OCHOBaHMHU. B  mociegoBaTelbHOCTH
OPOEKTUPOBAHHUA M  YHCIEHHOM IPUMEpPE pPAcCMOTPEH pacdyer CcOOPHOro
KeJ1e300€TOHHOTO JIEHTOYHOr0 (PyHIAMEHTA MO KUPIUYHYIO HECYLIYIO CTEHY.

[IpennasHayeHo AJid MOArOTOBKK 00yuaromnuxcs mo HanpasiaeHuo 08.03.01

«CTpouTensCTBO». MOXKET ObITh MOJIE3HO UHKEHEPHO-TEXHUYECKUM PAOOTHUKAM.



1. O0uIne MoJ10:KeHus

IIpr mpOEKTHpPOBAaHMM CTPOUTENBHBIX KOHCTPYKLUHMW KW OCHOBAaHMM IPEKIE
BCEro JOJDKHBI ObITh OOeCIeuYeHBbl TpeOOBaHHMS MeXaHHYeCcKoh Oe3omacHocTH [7].
Mexanuueckass O€30MACHOCTh 3TO COCTOSIHUE CTPOUTENBHBIX KOHCTPYKIHUU U
OCHOBAHMM 3[aHUS WJIH COOPYKEHHS, IMPU KOTOPOM OTCYTCTBYET HEJOIYyCTHUMBIN
PUCK, CBSI3aHHBIM C TPUYMHEHHEM Bpela JKU3HM WM 300pOBBI0 TPaxIaH,
UMYILECTBY, OKpYXKAIOIIE cpene, BCIAEACTBUE pa3pylIEHHUs WM IOTEpU
YCTOWUYMBOCTH 3/1aHNUsA, COOPYKEHMSI WM UX YaCTH.

OObmue TpeOoBaHMS K MEXaHUYECKOW Oe30macHOCTH, CPOpPMYITUPOBAHBI B
cratbe 7 TexHudeckoro perinamenta [7]. CTpoutenbHbIe KOHCTPYKIIMU U OCHOBAHUS
3JJaHUSl WIK COOPYXKEHUS JOJKHBI 00J1aJjaTh TAKOW MPOYHOCTHIO U YCTOMYMBOCTHIO,
yTOOBI B IPOLIECCE IKCILTYyaTAllMM HE BO3HUKJIIA yTpo3a:

1. pa3pyiieHuss OTIENIbHBIX HECYIIHUX CTPOMUTEIbHBIX KOHCTPYKIMM MU HMX

YacTeu;

2. pa3pyLICHUS BCETO 3/1aHUs, COOPY>KCHHSI UM UX YaCTe;

3. mosiBieHus JedopMaluii  HEIOMYCTUMOM  BEJIMYMHBI  CTPOMTENIbHBIX
KOHCTPYKIMM, OCHOBAaHMS 3JaHUS WM COOPYKEHHUSI U T€OJOTMYECKHX
MaCCHUBOB MPUJIETAIOIIECH TEPPUTOPHH;

4. TMOBpPEeXIEHUS YacTU 3JaHUS WIM COOPY)KEHHUS, CeTell M CHCTEMBbI
MHXEHEPHO-TEXHUYECKOT0 oO0ecreueHuss B pe3yibTaTe JaepopMaluu,
nepeMenieHnii 100 TOTepH YCTOMYMBOCTM HECYIIMX CTPOUTEIbHBIX
KOHCTPYKIUH, B TOM YUCJIE OTKJIOHEHUH OT BEPTUKAIBHOCTH.

[Ipu npoeKTUPOBaHUM CTPOUTENLHBIX KOHCTPYKIIMI U OCHOBAHUI TpeOOBaHUS
MEXaHUYECKOM  0€30MmacHOCTH  BBIMOJHSIIOTCS ~ MOCPEICTBOM  YCTaHOBIJICHUS
MPOEKTHBIX 3HAYEHUM U XapaKTEPUCTHUK, 0OeCieunBarOIMX 0€30MaCHOCTh B TEUEHUE
BCEr0 >KM3HEHHOTO WMKJA 3JaHHus WA coopyKeHUs. COOTBETCTBHE IMPOEKTHBIX
3HAYEHU TMapamMeTpoB M JPYIMX HPOEKTHBIX XapaKTEePUCTUK TpeOOBaHUSIM
0e30MacHOCTH JAOJKHBI ObITh 00OCHOBAHBI CChUIKAMU Ha TpeOoBaHMs TeXHUYECKOTO

periaMenTa [7] ¥ cchlIKaMH Ha TpeOOBaHHUS CTAaHIaPTOB M CBOJIOB MPABUIL.



OO0s3aTenbHBIMU Il TIPUMEHEHUSI B TPOEKTHUPOBAHWU M CTPOUTENILCTBE
aBisitoTcs  HanuoHnanbHble cTaHAQpThl M CBOJABI NPaBUJI, MEPEUYCHb KOTOPBIX
yrtBepxkmaercss  IIpaBurensctBoM  Poccuiickorn  ®Depepanuu.  HanmonanbHbIe
CTAaHJApPThl M CBOJABI MPaBWI MOJJIEKAT PEBU3MU U B HEOOXOJMMBIX CIydasix
nepecMoTpy Y (WIM) aKkTyallu3allud HE PEXE YeM Kaxable NATh JeT. B Hux
colepkaTcsi ~ MUHMMAJIbHO  HEoOXoAumble  TpeOOBaHUS i oOecreyeHus
0€30MacHOCTH 3/1aHUI U COOPYKEHUIA.

Mexanuueckass 0€30MaCHOCTb CTPOMUTENBHOTO OOBEKTa B 3HAYUTEIILHON
CTETICHU 00EeCIeYMBACTCS HAJCKHOCTHIO M 0€30TKa3HOCTHIO PabOThl KOHCTPYKIIUNA U
OCHOBAHHUS B TEUCHHE €ro >KM3HEHHOTrO IMKJIa. YCIOBUS 00ECleUeHHs] HaJIeKHOCTU
IpU TPOSKTHUPOBAHUHU 3aKIIOYAETCS B TOM, YTOOBI pacUeTHbIE 3HAYEHHUS HArpy30K
WIM UMH BBI3BaHHBIX YCWIHMM, HANpsOKEHUU, AeOopMallnid, PaCKPBITUIA TPEIIMH HE
MpEBBIIATM  MPEACIAbHBIX  3HAYEHMI,  yCTAaHABIMBAEMBIX  HOPMATUBHBIMU
nokyMeHTamMu. (OCHOBHBIE TIOJIOKEHHUSI pacyeTa CTPOUTENbHBIX KOHCTPYKUUUA H
OCHOBAHUS 10 METOy MPEAEIbHBIX COCTOSIHUMN pernameHTupyrorcsa ['OCT P 54257-
2010 «HaaeXHOCTh CTpPOUTENBHBIX KOHCTPYKIMHA U OCHOBaHUW. (OCHOBHBIC
MOJIOJKEHUS U TpeOoBanus» [9].

UcxogupiMu  MaHHBIMU I8 TIPOCKTUPOBAHUSI U pacdyeTa OCHOBAHUN W
(byHIaAMEHTOB SIBISIOTCS:

- MECTHBIC YCIIOBHS CTPOMTEILCTBA, BKJIIOYAs PE3yIbTaThl HHKEHEPHBIX
WU3bICKAHUI;

- CBEIICHUS O TIPOCKTUPYEMOM CTPOUTEIBLHOM OOBEKTe C MOAPOOHOMH
XapaKTePUCTUKON KOHCTPYKIIUH, OMUPAIOIITUXCS HAa (DYHTaMEHTHI;

- 3HAYCHMsI HArPY30K, MepelaBaeMbIX Ha ()YH/ITAMEHTHI.

Kak npaBuio, ajisi KOHKPETHBIX MCXOJHBIX JAHHBIX MOXHO 3alIPOCKTUPOBATH
HECKOJbKO BapUAHTOB OCHOBAaHMI M (DYHIAMEHTOB, y/IOBJIETBOPSIONIMX pacdyeTam o
MpeaeNbHbIM COCTOSTHUSAM. ONTUMaNbHBIA BapUaHT BBIOMpAETCS IO pe3yjbTaTam
TEXHUKO-2KOHOMHUYECKOTO CPABHEHUSI PA3IMUYHBIX TPOCKTHBIX PEIICHUI.

Pa3paboTky mpoeKkTHOW AOKYMEHTAIlMM I10 OCHOBAHHSAM M (PyHIaMEHTaM

PECKOMEHAYCTCA IPOU3BOANTEL B CHC)IYIOHICﬁ ITOCJIEAOBATCIIbHOCTH .



1. aHanu3 MECTHBIX YCIOBHIA;

2. aHaNINU3 TEXHOJIOTMYECKOTO M KOHCTPYKTHBHOTO PEIICHUS CTPOUTEIHHOTO
00BEKTA;

3. ompejeleHne Harpy30K Ha (PyHJIaMEHTHI,

4. Ha3HaueHUE BApUAHTOB OCHOBAHMI U (PyHIAMEHTOB;

5. pacueT KaXJOoro BapHaHTa MO MPEAEIbHBIM COCTOSIHUSIM C Ha3HAYE€HUEM
OCHOBHBIX TE€XHOJIOTUYECKUX CIIOCOOOB YCTPOICTBA;

6. BbIOOp ONTHMAJIBHOTO MPOEKTHOTO PEIICHUN OCHOBAaHUN M (PyHIaMEHTOB
MO YKPYITHEHHBIM MOKa3aTesiM;

/. neranbHas pa3pabOTKa BCEX TOJ3EMHBIX KOHCTPYKIMI H CrocoOoB
HOJArOTOBKU OCHOBaHUIA;

8. cocraBlieHHME CMETHOH TOKYMEHTAIIUU;

9. paspaboTka nmpoekTa OpraHU3aluu CTPOUTEILCTBA;

10.pa3paboTka MPOEKTOB MPOU3BOJCTBA PAOOT MO YCTPOWCTBY OCHOBaHHUM U

(yHIaMEHTOB.

[IpoekTupoBaHre OCHOBaHMM W  (QYHAAMEHTOB  SIBJIIETCA  CIIOXKHOMU
KOMILJIEKCHOM  3a/jayed, TpH pEeUIeHuHu KOTOpOHM HEoOXOIMMO YYHUTHIBATh
B3aMMOCBSI3b YKa3aHHBIX 3TanoB. OYEBHJHO, YTO KaXKAbId IIOCIEAYIOLIUN 3Tall
HEIMOCPEICTBEHHO 3aBHCHUT OT Mpeaplaymux. B To ke Bpemsi Oojee mo3aAHMM 3Tan
MOJKET OKa3aTh CYIIECTBEHHOE BIMSHUE Ha Oojiee paHHM. Tak, Hampumep, pacuer
[0 TMpeNeTbHbIM COCTOSHUSIM MOXET II0Ka3aTh 1eJ1eco00pa3HOCTh BBEACHUS B
HAJ3€MHYI0O YacThb KOHCTPYKTHUBHBIX 3JIEMEHTOB, NPHUAAIOMIMX CTPOUTEIHHOMY
OOBEKTYy OOJIbLIYIO JKECTKOCTh JJIi CHH)KEHHMS €ro YyBCTBUTEIBHOCTH K
HEpPaBHOMEPHBIM AehOpMaLIMsIM OCHOBAHHS.

JleTanpHOE OCYLIECTBIEHHE BCEX JTAlOB MPOEKTUPOBAHUS OCHOBAaHUM H
byHIaMeHTOB TpeOyeT MPUBJICUEHUE MAaTEPUAIOB CMEXHBIX JUCLUILINH, U3y4aeMbIX
CTYJ€HTaMHU  CTPOUTEIBHBIX  CHEUUAJBbHOCTEM, TaKMX KaK, apXUTEeKTypa,
METANIMYECKHE KOHCTPYKIMH, JKEJIe300€TOHHbIE KOHCTPYKLUWH, HWHKEHEepHas
reojiorus, MEXaHMKa TPYHTOB, OpraHu3alusi CTPOUTENIbCTBA, TEXHOJIOTHUS

CTPOUTENILCTBA, IKOHOMHUKA U Jp. B mpenenax ogHoro yueOHOro mocoousi moapooHo
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pazo0parb Bce 3Talbl MPAKTUYECKH HEBO3MOXKHO. Huke mnpuBOAATCS OCHOBHBIC
CBEIICHUS, TIOJIOKEHUS M XapPaKTEPUCTUKH MHUHUMAIbHO HEOOXOIUMBIC IS
BBITIOJIHEHUS KYpCOBOTO IMpoeKTa W pazaena auriomHoro mpoekta (BKP) mo

muctuminHe «OCHOBaHUS U PyHIaMEHTBD.

1.1 Anaiu3 MeCTHBIX YCJI0BHIl CTPOUTEILCTBA

MecTHbIE YCIOBHUS SIBJISIIOTCS MCXOIHBIMU JAHHBIMU JJISI TTPOCKTUPOBAHUS
OCHOBaHMM W (YHIAaMEHTOB M OKa3bIBAIOT HA HEro CYIIECTBEHHOC BIIMSHUE.
OcHOBHBIMH  (paKTOpaMH, TOMJICKAITUMHU  aHAIHM3Yy, SBISIOTCSA: WHXCHEPHBIC
U3BICKAHUS JJIS CTPOMUTENIbCTBA; HMHXKEHEPHO-TUIPOMETEOPOJIOTUYECKUE YCIIOBUS;
TEXHUKO-DKOHOMHYECKHE  YCJIOBUS  PETHOHA; CTECHEHHOCTh  CTPOUTEIBHOU
TUIOIIAKK; OTIBIT CTPOUTENILCTBA B TAHHON MECTHOCTH.

B npoekTHON TOKyMEHTAIluU TPYHTHI I0JKHBI MMEHOBAThCS M 0003HAUaThCA B
cootBeTcTBuM ¢ [OCT 25100-2011 [10], TOCT 21.302-96 [16].

[To obmeMy XapakTepy CTPYKTYPHBIX CBsi3el TpyHTHI moapasaenstores [10] Ha
TpH Kjiacca:

- TPHUPOJHBIX CKAIBHBIX TPYHTOB C JKECTKUMH CTPYKTYPHBIMH CBSI3SIMH

(KpUCTAITM3AIIMOHHBIMU W/WJTH 1IEMEHTAIIMOHHBIMU);

- MEp3JbIX TPYHTOB, OOJIAMAIOIMINX HAPSATY CO CTPYKTYPHBIMU CBS3SIMU
HEMEP3JBIX TPYHTOB KPUOTEHHBIMH CBSI3SIMU (32 CUET JIbJa);

- TIPUPOJHBIX NHUCIIEPCHBIX TPYHTOB C (PU3NUECKUMH, (PU3UKO-XUMHUYECKHUMHU

WM CTPYKTYPHBIMU CBSI3SIMU;

Kracchel TpyHTOB MOpa3eisitoTCs Ha:

- TUIIBI (MIOATHUIIBI) — 110 TEHE3UCY;

- BUAbl (TOABHABI) — TIO BEHICCTBEHHOMY, MeTporpadguueckoMy WIn
JUTOJIOTUYECKOMY COCTaBY;

- Pa3sHOBHUIHOCTH — TIO KOJIMYECTBEHHBIM ITOKA3aTEIsAM COCTaBa, CTPOCHHS,

COCTOSIHMS I CBOMCTB I'PYHTOB.



Kak npaBuiio, xapakTepucCTUKU TPYHTOB OCHOBAHHUS JOJIKHBI OMPENEIATHCS
10 pe3yJIbTaTaM HEMOCPEACTBEHHBIX JaOOPAaTOPHBIX U MOJIEBBIX UCIIBITAHUN. B TO ke
BpeMsi B HEKOTOPBIX OTrOBOPEHHBIX HOPMaMH CiIy4asX pacueTHbIEe IOKa3aTelu
TPYHTOB MOTYT HaXxOAMTbCA MO MX (U3MUECKHMM  XapaKTepUCTUKAM C
UCIOJIb30BaHUEM TAOIMYHBIX 3HaYCHUH. B MpuinokeHusx kK mocoOHro mpeicTaBIeHbI
3HAUEHUS NPOYHOCTHBIX U JACPOPMALMOHHBIX XAPAKTEPUCTUK TPYHTOB IO HX
duznyecKkuM mokasareiasiM. ITU MpuiIoxkeHus (mpui. 5-7), 3aumctBoBanHbie U3 CII
22.13330.2016 [11] moryr OBITh HCIIOJIB30BAHBI B KYypCOBOM U JHMIZIOMHOM
NPOEKTUPOBAHMUU, eciu 3HaueHuss monyns E, ynenbHoro crneruienuss C u yria
BHYTPEHHETO TPEHUs ¢, HE YKa3aHbl B 3aJJaHUHM Ha TPOECKTUPOBAHHUE.
Bce pacuerhl OCHOBaHMH JOJDKHBI BBINOJHSATBCS C  HCIOJIB30BAHUEM
pacueTHBIX XapaKTEPUCTUK TPYHTOB X, OMpeNesieMbIX 0 (hopMyIie:
X=Xu/Vq,
rae:  Xp- HOpMAaTUBHOE 3HAUYEHUE JAHHON XapaKTEPUCTUKH;

Vg~ KOOGOHUIHMEHT HAJIEKHOCTH 10 TPYHTY.

Koaddurment Hage:)kHOCTH IO TPYHTY TP BBIUKCIICHUN PACUETHBIX 3HAYCHUI
MPOYHOCTHBIX XapaKTEPHUCTUK (yIETBHOTO CLEIJICHHS C, yTiia BHYTPEHHETO TPEHUS ¢
U Tpenena MPOYHOCTHM Ha OJHOOCHOE CXKaTHE CKaJbHBIX TPYHTOB R.), a Takxke
IJIOTHOCTH TpyHTa p ycraHaBinuBatorcs o 'OCT 20522-2012 [23] B 3aBUCHUMOCTH
OT UW3MEHYMBOCTH OTHX XapaKTePUCTUK, 4YHUCJIa ONpeAeieHuH ¢ 3HauYeHUH
JIOBEPUTENIBHON BEPOSTHOCTU 0. J[Is1 mMpounx XapakTepUCTUK I'PyHTa JOIMYyCKaeTcs
IPUHUMATD Yg=1.

JloBepuTenbHass BEPOATHOCTh 0O PACUYETHBIX  XapaKTEPUCTHUK TPYHTOB
MPUHUMAETCS TPH pacueTaXx OCHOBaHWUW MO Hecymed crocooHoct 0=0.95, mo
nedopmarusm 0=0.85. PacueTHble 3HaYCHHsI XapaKTEPUCTUK TPYHTOB C, @ U Y AJIA
pacyeToB MO Hecylleil cCnocoOHOCTH 0003HAYAIOTCA Cj, @, U ¥, @ N0 AepopMalusIM
Ci, MY

[Tpu aHanm3e MHKEHEPHO-THIAPOMETECOPOIOTUIECKUX YCIOBHIA PEKOMEHYeTCs

ucnons3oBath cBenenus, u3 CII 131.13330.2012 «CtpoutenbHas KIUMATOJIOTHS



[12] u CIT 20.13330.2016 «Harpy3ku u Bo3xaetictBus» [13]. 3HaueHUss HEKOTOPHIX
napaMeTpoB MpeacTaBiIeHb! B mpuil. 8 u 9.

B pesynprare aHanmM3a WHXCHEPHO-TCOJOTHYCCKUX, THUIPOTCOJOTHUCCKUX
YCJIOBUIl JIOJKHBI ObITh OMPEIEICHbl: HOMEHKIIATYpa TPYHTOB, CJIArarolluX TOJIIILY;
uX (U3MYECKHE M MEXaHWYECKUE CBOWCTBA, TOJIIMHA CJIOEB; HAIMYKE TPYHTOB CO
crienn(pUIECKUMUA CBOMCTBAMH; BO3MOYKHOCThH TPOSIBIICHUS OINACHBIX HHXKECHEPHO-
T'€0JIOTHYECKUX MPOIIECCOB; PACIIOIOKEHHE U COCTaB MO3EMHBIX BOJI; BO3MOKHOCTb
U3MCHCHHS WHKXCHEPHO-TCOJIOTHUECKUX U THIPOT€OJIOTHICCKUX YCIOBUH B IIpoIiecce
IKCIUTYaTallMl MPOSKTHPYEMOTO COOPYKEHUS; pelibed) CTPOUTEILHON TUIOMIAKU U
T.JI.

[lpn aHamu3e TEXHUKO-3KOHOMHYECKMX YCIOBUI HEOOXOIMMO BBISCHHTH
TEXHHUUYECKYIO OCHAIIEHHOCTh MECTHBIX CTPOUTEIILHBIX OPraHU3aIMid, PACIONI0KEHHE
CTPOUTEIHHON TUIOMAJIKA OTHOCHTEIBHO MArucTpaliei >KeJIe3HOJOPOKHOTO U
ABTOMOOHMJIBHOTO TPAHCIOPTA, HAJIMYNE MECTHBIX CTPOUTEIbHBIX MaTCPHAIIOB, IICHBI

Ha CTPOUTCIIbHBIC MaTCpHUaJIbl B JAHHOM 3KOHOMHUYCCKOM paﬁOHC nT.AOo.

1.2 AHaTM3 TEXHOJIOTHYECKOr0 HA3HAYEHNSI U KOHCTPYKTHBHOTO peleHus
3MaHMS

B cootBercTBUHM cO cTaThell 4 TEXHHUYECKOIro periaMeHTta [7/] B TEKCTOBOI
YaCcTU MPOEKTHOM JIOKYMEHTAIlMU JOJDKHBI OBITh yKa3aHbl UIACHTU(DHUKAIIMOHHBIC
IPU3HAKU IIPOEKTUPYEMOI'O 3[AHUSI WIM COOPYXKEHHMS, TaKUE KAaK: Ha3HAuYCHUE,
BO3MOXKHOCTh  OINACHBIX TMPHUPOJIHBIX H TEXHOTCHHBIX SIBJICHUW, YPOBEHb
OTBETCTBEHHOCTH, HAJIMYKME TTOMEIIECHUI C TOCTOSIHHBIM MPeObIBAHUEM JIFOJIEH U .

[Ipu aHanu3e TEXHOJOTUYECKOTO Ha3HAYCHUS 3aHUsI BBISCHSIOT:

- TEXHOJIOTUYECKOE HA3HAUYCHUE 3aHUs;

- TEMIIEPATYPHBIN PEKUM B 3[aHNUH;

- 3HAQYEHUsI HArpy3oK OT CBhIpbs, MAaT€pHaloOB, WU3LAEIUA W T.J. HA MOJIBL,
MIPUMBIKAIOIIME K TPOCKTUPYEMBIM (hyHIaMEHTaM;

- HaJIW4YWe, PACIOJIOKCHHE U pa3Mepbl TEXHOJOTUYECKUX 3ariyOJeHHBIX

MOMEIIEHUN U PyHTAMEHTOB 0] TEXHOJIOTMYECKOe 000pYy10BaHUE;



- Tpynmbl pPEXUMOB pabOThl MOCTOBBIX M TOJBECHBIX KpPaHOB, HX
rpy30I0ABEMHOCTD U T.J.

OTHU CBEIEHUS] NPUBOAATCA B 3aJaHUM Ha MPOECKTUPOBAHUE, COCTABISIEMOM
CHEUAINCTOM - TEXHOJOIOM Ha OCHOBAHMM TEXHOJIOTMUYECKMX HOPMATHBHBIX
JIOKYMEHTOB H MacCMOPTOB TEXHOJIOTUIECKOTO 000PYIOBAHMS.

Ha3nauenne ypoBHA  OTBETCTBEHHOCTH 3JlaHUA UM  COOPY>KEHHHA H
KOA(pUIIMEHTOB HAJEKHOCTH TO OTBETCTBEHHOCTH 7Y, JOJDKHO MPOU3BOAUTHCSA B
cooTBeTCcTBUH ¢ ['pajocTpoutenbHbIM KojekcoM [6], TeXHHUYEeCKHMM periaMeHTOM
[7] u TOCT P 54257-2010 [14]. JIns ygeTa OTBETCTBEHHOCTH 37[aHUH M COOPY KCHHI
YCTaHaBJIMBAIOTCS TPU YPOBHS: |- moBhIlIeHHbIH, |1- HOpManbHbIid, |11- mOHMKEHHBIN.

B cootBerctBun ¢ m.48.1 ['pamocrpoutenbHoro komekca [6] x 3maHusM u
COOPY’KE€HUSAM MOBBIILIEHHOTO YPOBHSI OTBETCTBEHHOCTH OTHOCATCSI 0COOO OIACHBIE,
TEXHUYECKHU CIIOKHBIE WM YHUKaJIbHBIE 00BeKTHI ¢ yueToM 11.3.1.3a TOCT P 54257-
2010 [14].

HopmanbHblli ypOBEHb OTBETCTBEHHOCTH CJIEAYET MPUHUMATH JJISl 3AAHUN U
COOPYKEHUI MaccOBOTO CTPOUTENBCTBA (xuble, OOIIIECTBEHHBIE,
IIPOU3BOJICTBEHHBIE, CEIBCKOXO3SMCTBEHHbBIE 3/ITaHUS U COOPYKEHHMSI), HE BOLIEALINE
B INIOHWKEHHBIN U MOBBIIICHHBIM YPOBHHU.

[IoHMKEHHBI  YpOBEHb  OTBETCTBEHHOCTH  CIEAYEeT NpPUHUMATh IS
COOPY’KEHUU CE30HHOIO MJIM BCIIOMOTaTEIbHOIO HAa3HAYEHUS, IMOO PACIOI0KEHHbBIE
Ha 3€MEJbHBIX YYacTKax, IPEACTABICHHBIX JUIsl WHIWBHIYAIBHOIO KWJIMIIHOTO
CTPOUTEIHCTBA.

[Ipu pacuere HecymIMX KOHCTPYKIMH M OCHOBAHMM CIIEAYEeT YYHMTHIBATH
KO3 GUIIUEHT HAJEKHOCTH MO OTBETCTBEHHOCTHU 7Yn, MPUHUMAEMbIH paBHbIM s |
ypoBHst oTBeTcTBeHHOCTH 1,1; st |l ypoBus — 1,0, muis 111 yposus —0.8 [7].

Ha kos¢pduumeHT HafeKHOCTU MO OTBETCTBEHHOCTH Y, CJIEAYyeT YMHOXAaTb
Harpy304Hblid 3¢ ekt (ycumnus, HampspKeHus, nedopmariuu, pacKphITHS TPEIIHH,
BbI3BaHHBIE CUJIOBBIMH BO3/ICCTBUSIMU).

[Ipyn aHanm3e KOHCTPYKTHMBHOM CXeMBbl 3/aHus, KOTOpas pa3padaTbiBaeTcCs

HHXXCHCPOM-IIPOCKTUPOBIIMKOM, BBIACHAIOT:



- pa3Mephl, Marepuaibl, IUIAHOBO-BBICOTHYIO IPUBA3KY KOHCTPYKLMM, IOJ
KOTOpBIE€ TPOEKTUPYIOTCS (PYHIAMEHTHI;

- KOHCTPYKUHIO I10JIOB;

- ruOKas WM J)KECTKask KOHCTPYKTUBHAsA CXeMa 3/1aHus;

- YyBCTBUTEIIHOCTbH 37]aHUs K JehopMalisiM OCHOBAaHHUS (33/1a10T MpeeiIbHbIC
nedopManuu, 00eCIeYnBaOIINE HOPMAIBHYIO 3KCIUTyaTalUIoO 3AaHUs).

K 31aHM5M € )KECTKONM KOHCTPYKTUBHOU CXEMOU CIIEYET OTHOCHT:

- 3/1aHUsl TIaHEJIbHbIE, OJIOYHBIE M KHUPIUYHBIC, B KOTOPBIX MEKIyITaXKHbIE
IIEPEKPBITUS OMUPAIOTCS 110 BCEMY KOHTYPY Ha IOINEPEYHBbIE U IPOJOJIBHBIE CTEHBI
WJIM TOJIBKO Ha NOTIEPEYHBIE HECYILE CTEHBI — ITPH MAJIOM MX IIAre;

- COOPYKEHHS THUIA OallleH, CUJIOCHBIX KOPITYCOB, IBIMOBBIX TPYO, TOMEH U Ap;

- 3JJaHUS U COOPYKEHHSI, KOHCTPYKIIUU KOTOPBIX CHELHAIBHO MPUCIIOCOOIEHBI

K BOCIIPpUATHIO YCI/IJIHﬁ oT ,Z[e(i)OpMa]_II/II/I OCHOBAHMU:I.

1.3 Harpysml H BOSHQﬁCTBHH, YUUTbIBAEMbIC B pacucTrax OCHOBaHMI U

(pynapamenTon

Harpy3sku u BO3ICHCTBHS Ha OCHOBaHWsA, IepefaBacMble (yHIaMEHTaAMHU
COOpPY)KCHHI, JIOJDKHBI yCTAHABIIMBATHCS pAcCUYeTOM, KaK TMPaBUJIO, WCXOIS U3
paccMOTPEHHST COBMECTHON pabOTHI COOpPY)KEeHHs W ocHOBaHUs [11]. DT0 BO3MOXKHO
OCYIIECTBUTh C  HCIIOJIb30BAaHMEM COBPEMEHHBIX  PACUCTHBIX  KOMILIEKCOB,
Oa3upyIOMMXCSA HA METOJE KOHEUHBIX OJJICMEHTOB, Ha JTale JUIJIOMHOTO
NPOSKTUPOBAaHUA. B KypCcOBOM MpOEKTe MpPH OINpEACICHUHM OCHOBHBIX Pa3MEpPOB
CTOJI0YATHIX, JICHTOYHBIX (PYHIAMEHTOB W KYCTOB CBall JOITyCKAeTCS OIPEICATh
Harpy3Kd Ha OCHOBaHHUs 0e3 ydyeTa WX IepepacrpeicsieHus HaapyHIaMEHTHBIMU
KOHCTPYKITUSMHU.

YuuThIBaeMbIE B pacueTax HArpy3KH U BO3ICHCTBUSA, KOIPPHUITUCHTHI
HAJCKHOCTH I10 HAarpys3ke, a TakXKe BO3MOXKHBIC COYETAHHS HArpy30K JOJIKHBI
IIPUHUMATHCS COTIIACHO PEKOMEHIAIMSIM HOPMATUBHBIX TOKYMEHTOB TI0 Harpy3KaM U

BO3JICUCTBUSM [25,26].
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OCHOBHBIMH  XapaKTEPUCTHKaMH Harpy3oK SBJSIIOTCS HX HOPMAaTHBHbIE
3HayeHus. HopmaTuBHBIE 3HaU€HUS MOCTOSHHBIX HArpy30K OT COOCTBEHHOTO Beca
KOHCTPYKLUH U TPYHTOB OINPEAEISAIOT 110 MIPOEKTHBIM 3HAYEHUSM F€OMETPUUECKUX U
KOHCTPYKTUBHBIX MapaMeTpoOB H MO CPEJHUM 3HAYECHHUSIM IUIOTHOCTH Kak
npousBeneHue obbema V Ha yhenbHBIM Bec Marepuana y. Macca cOOpHBIX
KoHCTpyKuui mnpusogutrcss B ['OCTax, cepusx wWiIM Macmoprax Ha U3JENHs,
BBIJIABAEMBIX MPEANPUITHUIMU-U3TOTOBUTEISIMH.

Omnpenenenre BpEMEHHBIX HAarpy30K (BETpOBOi, CHErOBOM, OT 000py10BaHMUs,
MaTepuaioB, OOCTAaHOBKH, JIOACH W T.I.) pekoMmeHmyercs mnpou3BoauTh 1o CII
20.13330.2016 [13] u CTO 36554501-015-2008 [26].

3HaueHUs] HEKOTOPBIX BPEMEHHBIX Harpy3ok npuBoasrcs B mnpui. 10,11
Bo3Mo)HOE OTKJIOHEHHE HArpy30K B HEOIAronpusATHYIO (OOJBIIYIO WIIM MEHBIIYIO)
CTOPOHY OT MX HOPMAaTMBHBIX 3HAYECHWI BCIIEICTBHE M3MEHUYMBOCTH HArpy30K HIIU
OTCTYIUIEHUM OT YCJIOBUH HOPMAaJbHOM AKCILTyaTAllMM YYWUTHIBAETCS YMHOXXEHUEM
HOPMATHUBHBIX HAarpy30K Ha KO3(QUIMEHThl HANEKHOCTH MO Harpyske i s
pacdyeTroB OCHOBaHMU M (yHIaMeHTOB o nedopmauusam ys =1. [l pacueroB mo
nepBoi rpymme vs #1. Hekotopeie 3HaueHus k0d(@UIMEHTOB HAIEKHOCTH IO
HarpysKe npuBeneHsl B npui. 12 u 13.

KoHCcTpyknmn M OCHOBaHHSA  CIIEAYET  PACCUUTHIBATh y4eTOM
HEOJaronpusITHBIX COYETAHWW HArpy30K. OTH COYETAHHMS YCTAHABJIMBAIOTCA W3
aHaJIM3a pealbHBIX BAPUAHTOB OJHOBPEMEHHOIO JEWCTBHS Pa3jIMYHbIX Harpy3ok. B
3aBUCUMOCTH OT YYHUTHIBAEMOI'O COCTaBa HArpy30K pa3inyaror:

a) OCHOBHBIE COUYETAHMS HATPY30K, COCTOSIINE U3 MOCTOSIHHBIX, JJIUTEIbHBIX U
KpaTKOBPEMEHHBIX;

0) ocoOble coueTaHus, BKJIOYaroOlMe B ce0s OAHY K3 OCOOBIX Harpy3ok
(B3pBIBHBIE, CEICMUYECKUE U T.1I.).

Kak npaBuio, HeGmaronpusiTHOE coueTaHUE HArpy30K Ha GyHIAaMEHTHI 3AaHUN
C HECyIIMMHM CTE€HaMH OIpEACNIAI0T  CJIOKEHHEeM HauOOJbIIMX  3HAYEHUH
JNEUCTBYIOIIMX HArpy30K, a JJIs KapKacHbIX 3JaHUIl B pe3yJibTaTe pacyera paM Mpu

PA3JINMYHBIX CXEMaX HAI'PYKCHU.
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[Ipu cocTaBieHUM coOYe€TaHUNW HArpy30Kk HEOOXOJMMO YYMUTHIBATh, YTO
HEKOTOPbIE BPEMEHHBIE HArpy3KH MOTYT OTHOCUTBCS KaK K JJIUTENbHBIM, TaK U K
KpaTKOBpEMEHHbIM. KpaTKOBpeMEHHbIE NPUHUMAKOTCS C MOJIHBIMHU HOPMATUBHBIMU
3HAYCHHSIMH, a JUIUTEIbHBIC - ¢ MoHMKeHueM. B coorBerctBuu ¢ CII22.13330.2016
[11] marpy3ku Ha TEpPEKPHITHS W CHETOBBIC HArpy3KH IMPH pacydeTe IO HeCyIeH
CIIOCOOHOCTH CYHMTAIOTCS KPAaTKOBPEMEHHBIMHU (C MOJHBIMH 3HAUYECHUSIMH), a MPHU
pacuere mo nedopManvyd — JJIMTENBHBIMU (C TOHWXXEHHbIMH). Harpysku ot
MOJIBMXKHOTO MOJbEMHO-TPAHCIIOPTHOTO 000py10BaHUsI (KpaHOBBIE HArPY3KH), a TaK
K€ BETPOBBIE B 00OUX CIIy4asiX CUUTAIOTCS KPATKOBPEMEHHBIMH.

[Ipu ydere codeTaHuii, BKIIOYAIOUIUX B C€0sl MOCTOSTHHBIE U HE MEHEE JBYX
BPEMEHHBIX HAarpy30K, pacueTHbIE€ 3HAYEHHsI BPEMEHHBIX HArpy30K yYMHOJXKalOT Ha
kKodphuumreHTel coyeTaHuil Y. 3HauYeHHS KOA(DPUIMEHTOB COUYETAHUM Jid
JUIMTENIBHBIX ¥ KpPaTKOBPEMEHHBIX HAarpy3ok IpexacraBieHsl B pazuene 6 CII
22.13330.2016 [11].

[Ipu cObope Harpy3ok Jjisi pacueTa OCHOBaHUN M (DyHAAMEHTOB B KYpCOBOM H
JUIUIOMHOM  MPOCKTUPOBAHUM  JIOIIYCKAETCS  HCIIONb30BAaTh  HUKECIEAYIOIINE
MOJIOKEHUS U YIIPOILECHHUS.

PakTUYECKHE BPEMEHHBIE HArpy3KH Ha MOKPBITUE U EPEKPBITHS JOMYCKAETCS
3aMEHATh SKBUBAJICHTHBIMU PABHOMEPHO pAaCIpEACIICHHBIMUA Harpy3kamu Ipu
CIUIOIIHOM 3arpy>K€HWM BCEW IUIOMIAAW 3AaHUS WM BBIACISIEMOM TI'Py30BOM
wiomaau. Ilpu wucnonb3oBanuu Ttadmui CIT 22.13330.2016 [11] momyckaercs
NPUMEHSATH NPUBEJACHHbIE MUHUMAJIbHbIE 3HAUEHUsS] BPEMEHHBIX HAarpy3ok. T.e. eciu
YKa3aHO YTO 3HaY€HUE BPEMEHHOMN Harpy3Ku JAOJHKHO ObITh HE MEHEE BEJTMUMHBI «(»,
B pacyeTax NPpUHUMATh HArpy3Ky PaBHYIO «QO».

HopmaTtuBHOE 3HaueHue Beca OOOpYIOBaHMS CJEAyeT ONpenensiTb Ha
OCHOBAaHUM CTaHJAPTOB WJIM KAaTaJoOroB, a Uil HECTaHAApTHOTO O0OOPYJOBaHHS — Ha
OCHOBAHUM MACTIOPTHBIX JAHHBIX 3aBOJIOB-U3rOTOBUTENEH HIIM PaO0OUUX YepTeKEH.

3HaueHUs] HOPMATHBHBIX HArpy30K B CKJIAJCKHUX MOMEILIECHHUSAX JOIMyCKaeTcs

MPUHUMATh PAaBHBIMA MHUHUMAJIbHBIM 3HAUYCHUSM, ykKazaHHeiM B Tabn. 8.1 CII

22.13330.2016 [11].
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Harpy3ku oT BpeMEHHBIX IEPErOPOAOK TOMYyCKAETCS MPUHUMATh paBHbIMU 0.5
kl1a.

HopmatuBHBIE 3HaUEHHS] pABHOMEPHO PACTPEICIICHHBIX BPEMEHHBIX HArpy30K
Ha TIEPEKPBITHS ClieayeT NMpuHUMaTh 1o Tabi. 8.3 [11]. [ HEeKOTOPBIX OCHOBHBIX
KaTeropuil MOMEIIEHUI 3HAaYeHUs yKa3aHHBIX Harpy3ok MpuBeaeHbl B mpui. 10
naHHoro mocoousi. [loHWKEHHBbIE 3HAYEHUS OTUX HArpy30K ONPEeIeisoTCs
YMHOXXEHHEM HMX HOPMATHUBHBIX 3HadeHH Ha kodpduument 0.35. Vkazanus o
JOITYCTUMOCTU CHWKEHHUSI 3HAYEHUU PAaBHOMEPHO PACHPENEIICHHBIX HArpy30K Ha
IIEPEKPBITUA B 3aBUCUMOCTM OT pPa3sMEpOB TPy30BOM IUIOMIAAM M KOJUYECTBA
nepekpeitiii (1.8.2.4 u 8.2.5 [11]) npu pacuere ocHOBaHW U (yHIaMEHTOB
PEKOMEHYETCS HE YUUTHIBATb.

HopmatnBHOE 3HaueHME CHErOBOM HATPy3KHM HA TOPU30HTAJIBHYIO IPOEKIIHIO
HOKPBITHS CIIEAYET ONpPEAEATh N0 hopMyJie:

So=0,7cCeCip S, (1.1)

I7e C. - KO3((PUIMEHT, yUUTHIBAIOIIMI CHOC CHETa C MOKPBITUN 3JaHUM MOJ
JIEMCTBUEM BETpPA WM UHBIX (PAaKTOPOB;

K - ko3 PUIMEHT nepexo/ia OT Beca CHErOBOIO MOKPOBA 3€MJIM K CHErOBOM
Harpy3Kke Ha MOKpbITHE, IPUHUMAEMbIi B cooTBeTcTBUU C M. 10.4 [11];

Sy - Bec CHEroBoro mokposa Ha 1 M° TOPH3OHTAJIBHOI ITOBEPXHOCTH 3EMITH,
PUHUMAEMBI B COOTBETCTBHH € TIpuJ1.9.

Jnsa momorux (¢ ykimonamu g0 12 % wmm ¢ f/l < 0,05) mnokpsituii
OJTHONIPOJIETHBIX M MHOTOIPOJIETHBIX 3/aHui 0e3 (QoHapel, MPOEKTHPYEMBIX B
palioHax co cpeaHell CKOPOCThIO BeTpa 3a TPH HamboJIee X0I0IHbIX Mecsma V > 2 M/c

K03 PUIIMEHT CHOCca cHera:
¢. =(12-0Vk)(08+0,0020), (1.2)

rie K - mpuHuMaetcs mo npui. 26 ;

b - mmpuHa moKphITHA, TpuHUMaeMas He 6osee 100 M.

Ct - TepMHUUecKui ko3 duiueHt, npuauMaeMslii ¢ m.10.6 [11];

V - cpemHsis CKOpPOCTh BeTpa 3a TPU HaumOoJiee XOJIOTHBIX MecsIa,

MPUHUMAETCS 10 mpuJ1.8.
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B KypcoBoM © AMIUIOMHOM MpPOEKTUPOBAHUU MpU CcOOpe Harpy3ok Ha
dbyHIaMEeHTBI B 3arac HaJIeKHOCTH JOIMycKaeTcs npuHumath C; =1, u=1 (ana ogHo-
JBYCKaTHBIX TIOKPBITHIA ¢ 0<30").

HopmaTuBHOEe 3HaueHHWE BETPOBOM HArpy3ku W cCIEAyeT OINpeAessiTh Kak
CYyMMY CpeHEH Wy, ¥ ITyJIbCAUOHHOM W, COCTABIISAIOIIUX:

W = Wy, + W, (1.3)

B pamkax KypcoBOro M JUIJIOMHOTO MPOECKTUPOBAHUS IMYJIbCAIIMOHHYIO
COCTaBJISIIOLIYI0 BETPOBOM HArpy3KH JOMYCKAETCSl HE YUUTHIBATh.

HopmatnBHOE 3HaueHHe cpegHel COCTABISIOLIENM BETPOBOM HArpy3Ku Wp B
3aBHCHUMOCTH OT SKBUBAJIEHTHON BBICOTHI Z HAJ] IOBEPXHOCTHIO 3€MJIU ONPEAEIIAETCS
o ¢popmyie:

Wy = Wo K(Ze)C, (1.4)

rie Wp - HOPMAaTMBHOE 3HAaY€HUE BETPOBOTO JaBJIEHUS NPUHUMAETCS B

3aBHCHMOCTH OT BETPOBOTO paiioHa Mo Mpui.25;

k(ze) - xo3d¢unmeHT, yduTHIBarONmMA W3MCHEHHE BETPOBOTO ABJICHHS JUIS
BBICOTHI Z, (IS TUTUIOMHOTO MTPOEKTHUPOBAHMSI SKBUBAJICHTHAsS BBICOTA Ze = Z. 3/1€Ch Z
- BBICOTA OT TOBEpPXHOCTH 3eMiH). K(Zg) ompemensercs mo mpwi. 26, B KOTOPOM
MPUHUMAIOTCS TUITBI MECTHOCTH COTJIACHO TPUMEYAHUM K TTPHIL 26;

C - adPOJAMHAMHYCCKUN KO3 HUIMeHT, onpeaenseMblit mo m. 11.1.7 [11]. s
HABETPEHHOU CTOPOHHI B 001eM ciyyae ¢=0.8, 11t moaserpeHHoi - c= -0.5.

[Ipu pacdere ocHOBaHMI u (YHAAMEHTOB B KypCOBOM U JUIIJIOMHOM
POEKTUPOBAHUN B OCHOBHOM COUYETAaHUHM HATPYy30K KOA(D(PUIIMEHTHI ¥ JOIMyCKaeTcs

MPUHUMATE: JUISI TTUTENBHBIX HArpy30kK y1=0.95, nis kpatkoBpeMeHHbIX - ,=0.9.

1.4 PacyeT OCHOBAHMI M (DYHIAMEHTOB 10 MpeieJIbHbIM COCTOSTHUSIM

B texHuveckom periamente [7] moa nmpeaeabHbIM COCTOSIHUEM CTPOUTEIBHBIX
KOHCTPYKLIMH MU OCHOBAaHUM IIOHUMAETCA MX TaKOE€ COCTOSHME, 3a IpelesiaMu
KOTOPOr0  JaJIbHEHMIIAsl OKCIUIyaTalus 34aHus WA COOPY)KEHUs  OIlacHa,

HEJIOMYCTUMA, 3aTPyTHEHA WU HelleecooopasHa.
14



[IpenenpHbIE COCTOSIHUSA MOAPA3AEISAIOTCS HA JBE TPYIIIIbI:

- TIepBasi TPyIINa BKJIIOYAET MPEIeNIbHbIE COCTOSIHUS, KOTOPBhIE BEAYT K MOJHOM
HEMPUTOJHOCTH K JKCIUTyaTalldd KOHCTPYKIIMH, OCHOBAHUS WM 3[aHUS B ILIEJIIOM
(3KCIUTyaTanusi HEBO3MOXKHA);

- BTOpas TIpylIa BKJIYAET NpPENEIbHbIE COCTOSHUSA, 3aTPyAHSIOLINE
HOPMaJbHYIO OJKCIUIyaTallMK0 KOHCTPYKLHI, OCHOBAaHMM WM 3[1aHHUS B IIEJIOM
(3KcIUTyaTalus 3aTpy/IHEHA)

IlepBast rpymnma nOpenesbHBIX COCTOSIHUW XapaKTEPHU3YETCS pa3pyLICHUEM,
NOTEpEl YCTOMYMBOCTH, HECYIIEH CIIOCOOHOCTH U T.J. Pacdersl mo mepBoil rpynme
IPENEbHBIX COCTOSIHUI KPaTKO Ha3bIBAIOT pacYeTaMU M0 HECYIIEH CIOCOOHOCTH.

Bropass rpynma mnpenenbHbIX COCTOSIHUM XapaKTEepU3yeTcs: JOCTUKEHUEM
npeaenabHbIX aedopManuii (mporuboB, 0caioK, KPEHOB U T.J.), 0Opa3oBaHUEM WIIU
PaCKpBITHEM TpEIIWH, KoieOaHuii u T.J. DTU pacueTbl HA3bIBAIOT pacyeTamMu IO
nedopMarmsam.

Llenpro pacyeToB KOHCTPYKLUMUA W OCHOBAHMS MO MPEAEIbHBIM COCTOSIHUSIM
SBJIICTCSI HAa3HAUYCHHE HMX TEOMETPUYECKUX pPa3MepoOB, MAaTE€pUAlIOB U CIOCOOOB
YCTPOMCTBA, TPU KOTOPBIX YCWIMS, HaMpsDKEeHUs, Aedopmaliuu, TNepeMelleHuUs,
PacCKpbITUS TPELIMH HE TMPEBBIIATN TPEeACTbHBIX 3HAUEHUM, yCTaHABIMBAEMBIX
HOpPMAaMU NPOEKTUPOBAHUS KOHCTPYKUMH M OCHOBaHUU. [Ipu 3ToM mosaraercs, 4ro
€CJIM pacueTHbIE TapamMeTpbl OJIM3KHU K MPeeIbHbIM, TO IPOEKTHOE pelIeHre OIM3KO
K onTuMaiabHOMY. Ha caMoM jiene onTuManbHOE MPOEKTHOE PEIICHUE BHIOUPAETCS U3
HECKOJIbKMX PELIECHUH, YAOBIECTBOPSIOIIMX pacyeTaM IO MPEAEIbHBIM COCTOSHUSM,
10 33JJaHHBIM KPUTEPHUSIM KauecTBa, HAIPUMEP, CMETHOM CTOMMOCTH.

OcuoBanust u (ynmameHtsl B cootBerctBur ¢ ['OCT P 54257-2010 [8]
CJIElyeT PacCUUTHIBATH MO METOAY MPEIEIbHBIX COCTOSHUN, OCHOBHBIE MOJIOKEHUS
KOTOPOTO JOJKHBI OBITh HampaBlieHbI Ha oOOecrledeHne Oe30TKa3HOW padoThI
KOHCTPYKLIMM U OCHOBAaHUM C YY€TOM M3MEHUYMBOCTH CBOMCTB MaTE€pUAJIOB, TPYHTOB,
Harpy30K M BO3JIEUCTBUI, NT€OMETPUUYECKUX XAPAKTEPUCTUK KOHCTPYKLMH, YCIOBUMI
uxX paboThl, a TaKKe YPOBHS OTBETCTBEHHOCTH MPOCKTUPYEMBIX OOBEKTOB,

ONPEJEICHHOIr0 MaTepUalbHbIM U COLMAIbHBIM YIIEPOOM MpU HAPYUIEHUU HX
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paboTtocniocoOHOCTH. [Ipr 3TOM HEOOXOIUMO YUUTHIBATh CJICIYIOIINE HOPMATUBHBIC
MOJIOKEHUSI TI0 TPOCKTHUPOBAHMIO OCHOBaHWN U (QyHaameHToB. OcHOBaHUE
paccuuThiBaeTCs 1o jaedopmalidsM BO BCEX Ciydasx, a M0 Hecylled CrocoOHOCTH
CCIIH:

a) Ha OCHOBaHME NEPEAAI0TCS 3HAUUTEIIbHBIE TOPU3OHTAIIBHBIC HATPY3KHU
(moamopHble cTeHbI, (yHAAMEHTBl PACHOPHBIX KOHCTPYKIIMH U T. 1.), B TOM
YHCJIe CCUCMUUCCKUE;

0) COOpY>KEHHS PaCcIOJIOKEHBI Ha OTKOCE MU BOJIM3HM OTKOCA;

B) OCHOBaHHE CII0KEHO MEJJICHHO YIUTOTHSIFOLIUMMUCS
BOJIOHACKIIIICHHBIMU TJIMHUCTHIMU U OMOT€HHBIMHU TPYHTAMHU;

I') OCHOBaHHUE CJI0KEHO CKaJIbHBIMU I'PYHTAMHU;

1) COOPYKEHUSI OTHOCATCA K | ypOBHIO OTBETCTBEHHOCTH;

€) YBEJIIMYMBAIOTCS Harpy3KH Ha OCHOBaHHWE ITPH PEKOHCTPYKIIHMH.

Pacder camoro ¢yHmaMeHTa OCYIIECTBIISIETCS B OCHOBHOM IO TIEPBOM TpyIIIie
NpeAeIbHBIX COCTOSIHUM M B HEOOXOJUMBIX CIydasiX MO BTOpPOHl (Hampumep, Mo

MpeeIbHON BEJTMYMHE PACKPBITHS TPEILWH).
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2. [IpoekTHpOBaHUE JTEHTOUYHBIX (DYHIAMEHTOB

JUIsL IPOMBIIIIIEHHBIX M TPAXXIAHCKUX COOPYKEHUH C HECYLIMMHU CTEHaMHU U
nojnBagoM (yHIAMEHTBl TMOJA CTEHbI, KaK TPaBHJIO, BKIOYAlOT B cels
&Keyne300eToHHbIe (DYHIaMEHTHBIE IUIMTHI COOpPHBIE WM MOHOJHUTHBIE U CTEHBI
nojBaja M3 OCTOHHBIX OJIOKOB, COOPHBIX JK€JI€300€TOHHBIX IaHEIEH WIn
MOHOJIUTHOTO 5K€JIe300€TOHa U JIp. MaTepUajoB.

OcHOBHBIE pa3Mepbl KOHCTPYKLIHMH OIPEACIIOTCS HCXOId W3 pacydera
OCHOBaHUS MO AedopManusiM U TMPOBEPSIOTCS PacueTOM OCHOBAHUS MO HECYIIEH
CIOCOOHOCTH, a TaKK€ Ha YCTOMYMBOCTH MPOTUB CABUTrA B CTaJMM SKCILUIyaTallUu.
Kpome Toro, ¢yHmameHTbl M CTEHBbI MOJBaja JOJDKHBI OBITh PACCUUTAHBI I10
IPOYHOCTH MaTepuana, B pe3yJbTaTe€ Yero OMNpeNeNsioTcs Kiacchl OeToHa U
apMypoBaHHE 371eMEeHTOB. OCHOBHBIE MOJIO)KEHUS M PaCUETHBIE CXEMbl HamOoJee
NOJIHO IpuBeneHbl B cripaBoyHoM nocoouu k CHull «IIpoektupoBanue moamnopHbIX
CTCH U CTCH moaBayioB» [19].

B Hacrosimem paszmene paccMaTpuBaeTCs IMOPAJOK pacyera COOpPHBIX
JIEHTOYHBIX ()YHJAMEHTOB O]l MAaCCUBHBIE CTEHBI MOJBaJIa U3 COOPHBIX OJIOKOB IO
BTOPOM TpyNNE MNPEIEIbHBIX COCTOSHHMM OCHOBaHMSA. Pacuer mo mepBoM rpymre
IIPEAEIbHBIX COCTOSHUN WJUIFOCTPUPYETCs NPOBEPKAaMU HA YCTOMYMBOCTHb B CTaIUU

HC3aBCPIICHHOI'O CTPOUTCIILCTBA.

2.1 IlocienoBaTe/IbHOCTD MPOEKTUPOBAHUSA JIEHTOYHBIX (D)YHIAMEHTOB B

CTaUM 3aBEPIHICHHOI0 CTPOUTE/ILCTBA

2.1.1. TlpomsBoauTcsi oOIpeneieHue HArpy30K, JICHCTBYIOUIMX B CTaJuU
OKCIUTyaTalluy 37aHusl, OT HAJ3EMHBIX KOHCTPYKIIMI HA OJMH MOTOHHBIA METpP CTEHBI
B YPOBHE IUIAaHUPOBKH, 00pe3a (hyHIaMEHTa WM HHU3a TICPEKPBITHS TI0J] TOBAIOM.
COop Harpy3ok HeoO0xoauMo ocyriecTBiIsATh B coorBercTBuu ¢ CII 20.13330.2016
[13] u yka3anusmu paznena 1.

OCHOBHOE COYETaHHE HArpy30K [UIsl TMPOMBINUICHHBIX W TPaXKIaHCKHUX

MHOI'O9Ta>KHBIX SHaHHfI C HCCymIMMM CTCHAMM BKJIHOYACT B ce0s1: TTOCTOSTHHBIE
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Harpy3KH - BEC CTEH, IOKPBITUS M MEXIYITaXKHBIX NEPEKPBITHI; BPEMEHHBIE — BEC
NeperopoioK, CHETOBYIO Harpy3Ky, Harpy3Ky Ha mepekpboITus (puc.2.1).
Bec crensl ompenensieTcss yMHOXKEHHEM OObeMa OJHOTO MOIOHHOTO METpa
CTEHBI Ha y/IeJIbHBIN BEC MaTEepHaia KK
N® =1H by y m y, (2.1)
rae H -BeicoTa cTeHsl, M;

b, - TomIIMHA CTEHBI, M;

Y - yAeNbHbIH Bec MaTeprana Knaaku, KH/m® ;

M - K03PGUIUEHT POSMHOCTH, PABHBIA OTHOIICHHUIO IJIOMIAAN TPOEMOB Ha
PACUeTHOM yd4acTKe CTEHB! | | K TIomany Beeil CTEHBI Ha TOM Xe Y4acTKe U
u3MeHsomuics ot 0,5 (7151 CTeH o 3HAUYUTENbHBIM KOJIMYECTBOM IIPOEMOB)
10 1 (st cten 6e3 MpoeMoB);

Y- KOOQPUIIMEHT HAZEKHOCTH 110 Harpys3Ke.

JUIst omnpenesieHns OCTalbHBIX HArpy30K BBIICISIOT I'PY30BYIO ILIOIIANb A
IOKPBITUS W TIEPEKpPBITHHA, B TMpelaeslax KOTOpPOW HAarpy3ku IEpPEeNarTcs Ha

paccuuThiBaeMyIo cTeHy (cm. puc.2.1)

1, -1,
4= (2.2)

rae | 1 - JUTMHA PACYETHOTO y4acTKa CTEHBI (PACCTOSHUE MEXKTY OCIMU CMEKHBIX
mpoeMoB uin 1 M), M;

| 0 - PACCTOSTHHE B CBETY MEKAY CTEHAMH, M.

Jns mosrydeHus Harpy3oK Ha OJIMH IOTOHHBIM METp HEOOXOIWMO CyMMAapHBIS
HArpy3KH pa3eyiuTh HA JJIMHY PACUETHOTO y4yacTKa | 1.
Harpysku, kpome Beca CTeHbI, OIPeACIISIIOTCs o popMyIie;

NO=A; gipen, (2.3)

riae (i, - Harpy3ka Ha | M rPy30BOM IUIOLIAH, KH/MZ;

N - KOJITMYCCTBO 3arpy>KCHHBIX DJICMCHTOB.
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Harpy3ku oT coOCTBEHHOr0 Beca TEPEKPBITHM (; W MOKPBITUS (s
OPUHUMAIOTCSA B 3aBUCUMOCTH OT HMX KOHCTPYKIMH, MaTE€pPHAIOB WU TOJIIMUH IO
yepTexaM HaJ3eMHBIX KOHCTPYKIMI WM MAacIOPTHBIM JAaHHbIM. Harpysku oT Beca
NEPErOPOJIOK (3 U Ha mepekpoiTus (s cienyer npunumats no CII 20.13330.2016
[13]. HexoTophkie 3HaueHHSs yKa3aHHBIX HATPY30K mpenoctaBieHsbl B mpwit. 10 u 11.

IIpn pacuerax 1O NEpBOM TIpyHne MPEAEIbHBIX COCTOSHUM ITOJHBIE
HOPMAaTUBHBIE 3HAYEHMsI HArpy30K Ha IEPEKPBITUS CIIEIYET CHHKATh YMHOKEHUEM
Ha KOA((UIMEHTHl COYETaHUN (, 3aBHUCSIIME OT pa3Mepa rpy30Boil Iwiomand A; u
ATAXKHOCTH 3/1aHUM.

HopMatuBHOE 3HaueHHE CHEroBOM Harpy3ku Ha FOPU3OHTAIBHYIO MPOEKIUIO
MOKPBITHS CIIEAYET OMPEAETsATh Mo hopMyIie:

So=0,7cCeCip S, (2.4)

rae Sy — BEC CHEroBOro IOKpoBa Ha 1 M TOPH3OHTATBHON TTOBEPXHOCTH 3EMIIH,
PUHUMAEMBI B COOTBETCTBHUHU € TIPUIL.9;
Ces Ct,  — KOO(P(ULIUEHTHI, IPUHUMAEMbIE B COOTBETCTBUU C TyHKTOM 1.3.

B kypcoBoM W IWIIJIOMHOM MpPOEKTHPOBAaHMHM Tpu cOOpe Harpy3ok Ha
dbyHIaMEHTHI B 3arac HaJIeKHOCTH JOIMycKaeTcss npuHuMarth C; =1, u=1 (ana omgHo-
JIBYCKaTHBIX TIOKPBITHI ¢ 0<30").

Jist 3maHust ¢ mMojBajIoM Ha (PYHIAMEHT KpOME BEPTHUKAIBHBIX Harpy30K
JEICTBYET MOMEHT OT NMEPEKPHITHS HAJl TI0JIBAJIOM

Mll - Nlel, (25)
rae N; — BepTukanpHas Harpyska OT Beca MEepPEKphITHS, IEPEropoIOK U Harpy3Ku Ha
nepekpeitTue, kH;

€1 — AKCIIEHTPUCUTET MPUII0KEeHUS Harpy3ku N, M
(2.6)

C - JUIMHA 3aJIeJIKU IUIUTHl B CTEHY, NpuHUMaemas He meHee 0,12 M (cMm. puc.

2.1)
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[Ipu omnpenenenun Harpy3ok ajisi pacuera no jaedopmanusM KodOPUIMEHT
HAJISKHOCTHU TIO HArpy3ke ye=1, UIsl pacdera 1o HECyImel CioCOOHOCTH 3HAYCHUS Vs
ykazanbl B npui. 12 u 13. Bpemennble Harpy3ku 0OpU HUX CYMMHPOBAHUU
YMHOXAIOTCSA Ha Kod(pdumueHTsl codetannidi y (cM. myHKT 1.3). KpoMe yka3aHHBIX
Harpy30K Ha TONOIMBY (yHIaMEHTa TMEPEIAr0TCsS TaK)Xe BEC TPYHTA, BEC CTCHBI
noaBana, Bec (¢yHAaMeHTa U OOKOBOE JaBJICHHE TPYyHTA. OTH Harpy3Ku
OTIPEIEISIIOTCS TIPH TaTbHEHIIIEM TIPOSKTUPOBAHUN (PyHIaMEHTA.

2.1.2. Ha3nauaercs rinybuHa 3anoxenus pyngamenta d (puc.2.2) ucxozs us:

a) KOHCTPYKTUBHBIX COOOpa)KEHHUU - 3aJaHHBIX OTMETOK TOBEPXHOCTH
IJIAHUPOBKHM, HM3a IUIATHI TEPEKPBHITHS HAJ TOABAJIOM M TI0JIa TOJBAJIa, BBICOT
GbyHIaMEHTHON TUIMTHI U CTEHBI MOJBAJIa U3 IEJIOro unciia 0JokoB. OTMETKa moja
MoJIBaJIa OMpPEAENAeTCS Ha3HAUYCHHUEM ITOJABAIBHOTO TIOMEIICHUS W TPUBOJIUTCS B
3aJlaHid Ha TMpoekTupoBaHue (QyHmamenToB. OTMeTKa IM0jJa MEpPBOTO HATaxa
MPOEKTUPYEMOIr0  37aHMsl  npuHuMmaercs, kak npaBwio  0,000.  Ilnutsr
KeJIe300€TOHHBIX JIEHTOYHBIX (PYHJIaMEHTOB Lenecoobpa3zHo npumeHsaTs no ['OCT
13580-85, a 6moku 6eroHHbIe 11 cTeH nmoaBaoB o 'OCT 13579-78. Beinepxku u3
ynoMsanyTeix 'OCToB nipencraiensl B puil.23 U 24 HacTosimero nmocoous. Beicoty
IMTHl QyHIaMEHTa B TIEPBOM MPUOIMKCHUM peKOMeHayeTcsl nmpuauMath 0,3 M, a
OJHOTr0 cTeHoBOro 010ka 0.6 M;

0) yciOBHS HEAOMYIIEHUS BbIOpa TPyHTa W3-MOJ MOJOUIBHI (YyHIAMEHTA:
JICHTOYHBIN (PYHIAMEHT CO CTOPOHBI MOJ[BaJla PEKOMEHIYETCS 3ariyOsiaTh HE MEHEe,
yeMm Ha 0,5 M HIKE moJ1a mojBaa;

B) MH)KCHEPHO-TE€OJIOTHICCKUX U THIPOTEOJIOTHUCCKUX YCIIOBUH, T.€. TIIyOHUHBI
3aJieraHusl HECYIEro CJos W ypOBHA MOA3eMHBIX BojA. llomomBa dyHmameHnTta
JOJDKHA ONMHUPAThCS HA  JOCTATOYHO TIPOYHBIC CIIOM TPYHTA, OOECICYMBAIOIINC
BOCIIPUSTUE HArpy3kd OT (yHIaMEHTa © JKCIUTyaTallHOHHYIO HAJIEKHOCTh
coopykenus. He pexkomeHayercss ommpaTh (QyHIaMEHTHI Ha CBEKCHACHITHbIC,
WINCTBIC W 3aTOpGOBAaHHBIC TPYHTHI, PBIXJBIC IMECKHM WM TPYHTHI, COJEpKalline
pacTUTENbHBIE  OCTAaTKH. PeKoMeHayeTcs:  TpeaycMaTpuBaTh  3ariiyOsieHue

dbyHaaMeHTOB B Hecymuid cioil rpyHta Ha 10 - 15 cMm; u3berartb Hamuyusi MOJ
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NOJOIIBOM (GyHAaMEHTa CJIOSi TPyHTa Majod TOJILIMHBI, €ClId €ro CTPOUTENIbHbIE
CBOMCTBAa 3HAYUTEIBHO HWKE CBOMCTB MOJACTWIAIOLIETO CIOS; 3aKJIaJbIBaTh
dbyHIaMEHTBI BBIIIE YPOBHS MOA3EMHBIX BOJ JJI HCKIIOYEHHUS HEOOXOJIUMOCTHU
MIPUMEHEHUS BOJOTIOHM>KEHUS [TPU MTPOU3BOJICTBE padOT.

Ha mnpouiecc MOpO3HOTO MMy4YeHHUsI TPYHTOB BEChbMa CYIIECTBEHHO BIMSIIOT
YpOBEHb MOJ3eMHBIX Boj O, W mokaszarenb Tekydectw I rpyHTa. Yem Onmxke
MOI3EMHBIC BOJABI K MOJOMIBE (hyHAAMEHTa W YeM OOJbIIE BIAKHOCTh TPYHTA, TEM
WHTEHCUBHEE MPOUCXOIUT MUTPAIMs BOJbl K BEPXHUM IMPOMEP3aIoluM IpyHTam. B
npwi.15 nganHa TabnuIa, MO3BOJISIONIAST OIEHUTH BIHMSHUE MPOMEpP3aHUsS TPyHTa U
YPOBHSI MOJ3€MHBIX BOJI HA TNIYOMHY 3aJI0KEHUS (PyHIaMEHTA.

I') YCJIOBUSl HEAOMYIIECHHUSI BO3SHUKHOBEHHUS CHUJI MOPO3HOTO MYyYEHUS TPYHTOB
1o/ MoJI0IBOM (hyHIaMEHTa.

OnnuMm u3 (HakTOpOB, ONPEACNAIONINX 3ariayOneHue (yHIaMEHTOB, SBISAECTCS
riyOMHa CE30HHOrO IPOMEp3aHUsi TPYHTOB, KOTOpPHIE MPHU MPOMOPANKUBAHUU
YBEJIMYHUBAIOTCA B 00BbEME, a MOCJEe OTTaMBaHUsS JAIOT 3HAUUTENbHbIE Ocaiaku. Jliis
palioHOB, TJ/ie TNIyOMHA MPOMEP3aHusl Ha HE3aCTPOCHHON TEPPUTOPUU HE MPEBBIIIACT

2,5 M, €e HOpMaTUBHOE 3HAYCHUE OTpeesseTcs no Gpopmyne:

de =dg /l\/lt , (2.7)

rie M, - 6e3pa3sMepHbIi KO3(POUIIMEHT, YUCICHHO PaBHBIA CyMMe aOCOFOTHBIX
3HAUYECHUN CPETHEMECSYHBIX OTPHUIATEIBHBIX TEMIEPATyp 3a 3UMYy B JaHHOM
paitone, nmpuauMaemsbix o CIT 131.13330.2012 [12]. [l HEKOTOPBIX TOPOIOB
3HaueHUs M IpuUBEIeHBI B PHUJI. 8;
do - BenmmurHa, NpUHUMaeMasi paBHOM, M, IS
CYTJIMHKOB U TJIMH 0,23;
CyIIECEH, MIECKOB MEJIKMX U MbUIEBATHIX 0,28;
MIECKOB IPABEIMCTHIX, KPYITHBIX U
CpeaHel KpyIHOCTH 0,30;
KPYIHOOOJIOMOYHBIX TPYHTOB 0,34.
[Tox coopyxeHusMH B CWJIy WX BIUSHUA HAa TEIUIOBOM DPEXHUM TPYHTOB B

MepUo/ SKCITyaTalluy rTyOruHa MpoMep3aHus OyIeT OTANYaThCI OT HOPMATUBHOM.
22



PacuetHoe 3HaueHHE TITyOHMHBI CE30HHOTO MIPOMEp3aHus IPyHTa
di= Kpdin , (2.8)
rie K - ko3 OUIMEHT, yYUTHIBAIOIIUM TEMIIEpaTypy BO3ayXa B MIOMEIICHUH, TIPH-
MBIKAIOIIEM K HapyXHBIM (yHIAMEHTAM, HaJIWNYWe TMOBaja WIA TEX-
MOMIOJBS, & TaKXKe COCTaB MmoyoB, M mpuHUMaeMbiii mo CIT 22.13330.2016

[11]. B mpun.14 npencrasieHsl 3HadeHus kodddunnenta Ky, .

2.1.3. OmnpenensieTcss pacueTHOE COIMPOTHUBIICHHE T'PYHTOB OCHOBaHUS Ry,
UCIIONIb3yeMOe ISl TPEIBApUTEILHOTO BBIUYMCICHUA pa3MepoB ¢yHmamenTa. s
HamOoJIee YacTO BCTPEYAIOLIMXCS PA3HOBHUJIHOCTEH T'PYHTOB TAaOJWYHBIE 3HAYEHUS

pacueTHOro COMpOTHUBICHUS R,, 3amMctBoBaHHbie w3 CII 22.13330.2016 [11],

IIpeCTaBIeHbI B puiIokeHusx 16, 17 u 18.

2.14 Onpenensiercs NpeABapUTENbHOE 3HAYEHHE IIUPHUHBI  MOJOLIBBI
JIGHTOYHOTO (yHIaMeHTa Dy U3 ycIoBusl paBEeHCTBA CPEHErO JAaBJICHUS MO MOJOIIBE
P PacuyeTHOMY COIPOTHUBIIEHHIO TpyHTa Ry.

N
by = W, (2.9)
mt
riae Ny - MoroHHasi cyMMapHasi BepTUKalibHas Harpyska, kH/Mm;
d - rmyOuHa 3anoxeHus pyHaamMeHTa, M;
Ro - pacueTHO€e CONpOTHUBIIEHHE IPYHTA, Klla;
Ymt- CPEIHEE 3HaUEHHE YAEIBbHOr0 Beca Marepuaia GyHIaMeHTa U IpyHTa Ha ero
yCTynax, IpUHUMAeMOE B MHXKEHEPHBIX pacyeTax paBHbIM 20 kH/M>,

Hcxons u3 pasmepa by mogOuparor mo mpuir23 Mapky Kene300€TOHHOM

(GyHIAMEHTHOMW TUTUTHI IUPHHOMN D>Dg.
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Puc.2.2. PacueTHas cxema K OTpeeICHUIO

pa3MepoB JEHTOYHOTO GyHIaMEHTa

2.1.5. Omnpenensercss yYTOUHEHHOE C yYETOM MPHUHITON IMUPHUHBI (QyHIaMEHTa,
rIyOMHBI €ro 3aJ0KEHH U (PU3UKO-MEXaHMYECKHX XapaKTepUCTUK TIpYyHTa

pacueTHoe conpoTtuBiieHre R mo ¢popmyie (2.10):
VerVe , ,
R= —lk 2 [Mykzbyn + M dy} +(Mq —l)dbyn +MCcH1 (2.10)
rae y., . y., - KO3(h(UUIUEHTHI, yCIOBHM pabOThl, MpUHUMaeMble mo mpui. 19.

3HA4YEeHUs y,, [NaHbI JJIs1 COOPYKEHUN C )KECTKOM KOHCTPYKTUBHOM

CXEMOW, MPUCTIOCOONEHHBIX K  BOCHOPHUITHIO YCUIUMH  OT
nedopmaruii - ocHoBaHusA. Jns  coopyxeHud ¢ THOKOM
KOHCTPYKTUBHON cXemMoil KOIPGUIMEHT 7y, MPUHAMACTCS
pPaBHBIM €IMHUILIE,;
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K03 PHIUEHT, MPUHUMACMBIN paBHBIM: K = 1, ecii IPOYHOCTHBIC
XapaKTEPUCTUKU TPYHTA (¢ U ¢) ONpeAeNIeHbl HEMOCPEACTBEHHO
ucnbITaHusaMu, u K = 1,1, eciu oHr IpHHATHI 110 110 Tadymiam CIT
WM PETHOHAIBHBIM HOPMATHUBAaM;
KO3 (PUIIMEHTHI, TNPUHUMAEMble B 3aBUCUMOCTH OT yIJa
BHYTPEHHETO TpeHus ¢y 1o npui. 20;
KO3 UITUEHT, MPUHUMAEMbIN PaBHBIM:
npu b <10m- k=1, npu b> 10 m - k.=2,/b+0,2 (3neCh 25=8 M);
IIMPHUHA MTOJO0MBH (yHIAMEHTA, M;
OCpPEJTHEHHOE pacyeTHOE 3HAa4YeHUE YJEIBHOTO Beca TI'PYHTOB,
3aJleralolMX HWXKE TMOAOWIBBl (PyHIaMeHTa (MpU HAIUYUU
MOJ3EMHBIX BOJI OMNPEACISICTCS C  YYETOM B3BEIIMBAIOIIETO
JICUCTBUS BO/IbI), KH/MS;
TO K€, 3AJICTAIONTUX BBIIIE TTOIOIIBEI,
pacyeTHOE€  3HAUYEHHME  YJACIBHOTO  CIEIJICHUS  TPYyHTAa,
3aJIeTaoNIer0 HEMOCPECTBEHHO TMOJ TOJO0MIBON (yHIaMEeHTa,
klla;
riyOrHa 3aJ0KeHus PyHIaMEHTOB OECIOIBAIbHBIX COOPYKEHUMN
OT YPOBHS TIJIAHUPOBKH WJIW TIPUBEJCHHAS TITyOWMHA 3QJI0KCHUS
HApY)KHBIX M BHYTPEHHUX (yHIAaMEHTOB OT IM0oja IO/ABAIA,
onpenensiemast mo Gopmyne (2.11). Ilpu mmtHBIX dyHIaAMEHTaX
3a (; MPUHUMAIOT HAMMEHBIIYIO TJIYOMHY OT TOJOIIBHI IJIUTHI J0
YPOBHSI TTAHUPOBKY;

d =h + hcfycf/y]'J , (2.11)
TOJIIIIMHA CJIOSl TPYHTA BBIIIE TIOJIOMIBEI (DYyHAAMEHTA CO CTOPOHBI
1oJiBasa, M;
TOJIIIIMHA KOHCTPYKITUH TI0JIa TIO/IBAJIA, M;
pacyeTHOE 3HAUCHHUE VYACIBHOTO Beca KOHCTPYKIMH T0Ja

rojBala, KH/M3;
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d, - TiiyOMHa MojBaja - pacCTOSTHUE OT YPOBHSI IIAHUPOBKU JI0 TOJa
nojABaina, M (Il COOPYKEHUH C MOJBAJIOM ITTyOHMHOU CBBIIIE 2 M

npUHUMAaETCs d, = 2 M).

2.1.6. Tlo dopmyne (2.9) ¢ y4eTOM BBIYHCICHHOTO 3HA4YeHUS R yTOUHSIOT
MIMPUHY MOAOLIBEI PyHIAMEHTa U B ciiydae HeobxonumocTu npuHumarot o 'OCTy
HOBBII TUTIOpa3Mep KeIe300€TOHHOW TUTUTHI, IMUPUHOW OOJIbIIIEH HITH paBHOH D.

2.1.7. OnpenensoT BEpTUKAIbHBIE HATPY3KU B YPOBHE MOOMIBBI (DyH/IaMEHTa
Ha OJIUH TMOTOHHBIM METP €T JUIUHBI

2N=Nu1+ Gy + Gy + G3 + Ga. (2.12)
3neck G; - Bec cTeHnl noaBaia, KH/m
G1=1xb'xhy xyp, (2.13)

TJIC Vp - YACHBHBIN BeCc O€TOHA, MPUHUMAaeMbli 24 xkH/MC.

G, - Bec hyHmaMeHTHOM minThl, KH/M
G, =— (2.14)

rae Gp, |- coorBercTBeHHO Bec U AnMHa (YyHIAMEHTHOM IUTUTHI 110 TPHIL. 23;
G; - Bec rpyHTa Ha JieBOM ycryrne (yHIaMEHTHOW TUIMTHI (BeCOM TpyHTa U

KOHCTPYKIMH T10JIa MO/IBaJIa Ha MPaBOM YCTyIE MOKHO IIpeHeopeus), kH/M

b-b' "

7€ y i - YACHbHBIA BEC IPYHTOB 3aCHINKH, YIUTOTHEHHBIX COTJIACHO HOPMATHBHBIM
noKymMeHTaM ¢ kod3@duuuenrom ymiaotHeHuss K He wmenee 0,95 wux
IUVIOTHOCTH B TPUPOJHOM CJIOKEHHUH, JOIIyCKAETCA YCTAaHABIMBATh IIO

YAEIBHOMY BECY B IPUPOJIHOM COCTOSIHUH
Y"'1=0,95v'y. (2.16)

G, - ycunie oT BpeMEHHOM MPUTPY3KH Ha BHENIHEHW cTtopoHe pyHaamenTa, kH/m

G, =22y, (2.17)
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/i€ - MYHTEHCUBHOCTh OJJTHOCTOPOHHEN BPEMEHHOMN MPUTPY3KHU (ITPU OTCYTCTBUU
JAHHBIX O €€ BeIMYuHEe MOKeT ObITh mpuHsATa 10 kl1a).

['eomeTpuueckue pazmepsl B hopmynax 2.13-2.17 nansl Ha puc. 2.2.

2.1.8. BroiOupaercsi pacuetrHas cxema. EcnM OTHOIIEHHWE WIMPHHBI CTEHBI
nojBaia b' k mupune mogomBel pyHaamenta b cocrasnser ne menee 0,7( b'/b >0,7),
TO pacyeTHas CXeMa CTEHbl I0JBaja NPUHUMACTCS B BHAE OJHOIPOJIETHOU
BEPTHKAJIBHON OalIk¥, IMapHUPHO OMEPTON Kak B BepXHEH yacTh (B ypOBHE HH3a
IEPEKPBITUS HAJ MOJBAIIOM), TaK U B HIDKHEH (B ypOBHE IOIOMIBEI (yHIaMeHTa). B
9TOM ClIy4dac MPOM3BOIUTCS IIPOBEPKA BEIUUHUHBI CPEIHETO JABICHHUS MO IOAOIIBOM
dbyHIaMeHTa, KOTOPBIA paccMaTpHUBAaeTCs Kak IEHTPaabHO HarpyxeHHbId. CpeaHee

JAaBJICHUC I10 ITOA0IIBEC p NOJIZKHO YAOBJIICTBOPATH YCIIOBHIO!

>
p:TNSR. (2.18)

JlonyckaeTcs nmepeHanpsb>keHue OCHOBaHUA He Ootiee 5 %, a HeIOHAINPSKEHUE
- He Oonee 10%. Ecnu mpenenbl OTKIOHEHUN NMPU HAWJEHHOW IIMPUHE IMOIOILIBHI
OoJbllle yKa3aHHBIX, HEOOXOAMMO M3MEHUTh MHPHUHY (yHAaMmeHTa. llpuuem, eciu
JUTs1 BBIOpAHHOM MIMPUHBI COOPHOM MIIMTHI MOJTydaeTcs HenpoHanpsbkeHnue oomuee 10%,
a TpuUHATHE OJKAWIIEro MEHBIIEro pasMmepa Mo MNpuil.23 TMPUBOIUT K
nepeHanpspKeHuto 6oiee 5%, TO OCTaBIAIOT IPEXKHUN TUTIOpa3Mep PyHIaMeHTa.

2.1.9. Eciim otHomenune b'/b < 0,7, To pacueTHas cxema CTEHBI IOjJBaja
JOJDKHA TPUHUMAThCS B BUJE Oalku, BEPXHUM KOHEL KOTOpOH B YpPOBHE HHU3a
NEPEKPHITHS HaJ MTOABAJIOM IIAPHUPHO OMEPT, & HUKHUM KOHEI] B YPOBHE IMO/IOIIBHI
¢yHIaMeHTa ynpyro 3amemieH. B 3amac HageXHOCTH MOKET ObIThb MCHOJIb30BaH
IIPUEM pacueTa CTeHbI MOoJBajla KaK OalKu, )KECTKO 3alIEMJICHHON HUYKHUM KOHIIOM U
HMIAPHUPHO omepToi ApyruM. OMOpHBI MOMEHT B 3ajelke (B TOUKe A TMOAOIIBBI
dbyHnamenTa) o0ycioBiieH aeiictBueM Beca rpyHTa Gz u mone3Hoi Harpy3ku G, Ha
JeBoM ycTyne ¢pyHIaMeHTa, MOMEHTOM M OT MEPEKPBITHS HaJ MOABAIIOM B OOKOBOTO

napyieHus rpyHTta (puc.2.3).
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OnpeneneHre HMHTEHCUBHOCTH AKTHBHOTO OOKOBOTO [aBJCHUS TPyHTa Ha
CTeHy MOJBajia B 3amac HaJAEKHOCTU JIOMYCKAETCsS MPOU3BOAUTH MPH CIETYIOIINX
JOMYIIEHUSIX:

- IOBEPXHOCTh TPyHTA TOPU30HTAJIBHA,;
- TOJIIIIMHA CTEHBI MO/IBaJIa OJJMHAKOBA 110 BHICOTE;
- TPEHUE U CIEIUICHHE TPYHTa CO CTEHOM OTCYTCTBYIOT;
- TPYHT 00paTHOM 3achIKK He oOnagaeT cuemieHuem (c=0);
- TPYHT 00paTHOM 3aCBIIIKA HAXOJIUTCS B MPEIEIBHOM COCTOSTHUU U
MOBEPXHOCTU CKOJIbKEHUS SIBISIFOTCS TNIOCKUMU.
J71s 5THX yCIOBUI aKTUBHOE OOKOBOE JaBJIEHNE TPYHTA HA CTEHY MOJ[Baja B YpOBHE

IMOBCPXHOCTHU INIAHUPOBKH IIPHU OTCYTCTBUHU ITOA3CMHBIX BOJ

Ou =74 hatgz(450 '¢—2”) (2.19)

a Ha YpOBHE MOJOMIBHI (DyHIaMEHTa

o5 =7" (h vayg2(as0 -1y
a > 2 (2.20)

IIpu pacnonoxenun ypoBHA mnoa3eMHbix Bojx (WL) Bbllle MOAOLIBHI
¢dyHIaMeHTa He0OXOUMO YUYUTHIBATh B3BELIMBAIOLIEE JCHCTBHE BOJbI HA YACTHIIBI
TpyHTa W JCWCTBUE THAPOCTATUYECKOTO JABIICHUS BOJBI Ha CTeHy moxaBana [33]. B
dbopmynax (3.15) u (3.16) npunsTO:

v"\1 - YACIbHBIN BeC TpyHTa OOPaTHOM 3aCHINKH. kH/M®, ONPEAEIAEMBIN 110
dbopmyie (3.12);

@'\ - pacueTHOE 3HaUEHUE yIJla BHYTPEHHETO TPEHUsI OOpaTHOM 3aChINKH, B
cootBercTBuH ¢ [33] 0= 0,9 oy;

h, - BBICOTa SKBHBAJICHTHOT'O Harpy3Ke (| CJIOs TPyHTa

h q

°

(2.21)
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Puc.2.3. PacueTHbie cXeMbl:
a - JUIs OTpPE/CIICHNs MOMEHTA B YPOBHE MOJOMIBBI (PyHIaMEHTA B CTaUU
3aBEpIICHHOI0 CTpouTeascTBa npu b'/b< 0,7;
0 - I IPOBEPKH YCTOMYMBOCTH ITOJIOKCHHSI KOHCTPYKIIMK (DYHIaMEHTa B

CTaarN HE3aBCPIICHHOI'O CTPOUTCIILCTBA




3HavyeHUe SKCIEHTPUCUTETA TPUIIOKEHUS PAaBHOIEHCTBYIOLIEH OTHOCUTEIHHO
TE€OMETPUIECKOI OCH MOIOIIBHI PyHmaaMeHTa (puc.2.2)

XM

=5 (2.22)

e

rae 2N-cyMMa BepTHKaIbHBIX CUJI B MOAOLIBE (yHIaMEHTa Ha OJIUH TIOT.M €T0
mnbl, KH/M, onpenensemas o ¢popmyie (2.12).
2M- cyMMa MOMEHTOB OTHOCUTEIIEHO TOYKH A MOAONIBEI (PyHIaMEHTa HA OJUH
METp ero JUIMHbI, KHM/M.
OTHOCHTENBHBIN YKCIEHTPUCUTET BEPTUKAILHON HArpy3Ku B mojomiBe GyH/aa-

MCHTAa.

(2.23)

e
““b
rae b - ctopoHa moaomBE PyHIaMEHTA, BJIOJIb KOTOPOM JCHCTBYIOT MOMEHTEHI, M;

€ -DKCIEHTPUCUTET BEPTUKAIBLHON HArpy3KH, MPWIOKEHHOW K ToI0mmBe (yHIa-
MEHTA.

[Ipu ompemencHUM MOMEHTOB OT OOKOBOTO JABJICHHUS TPYHTAa PEKOMEHIYETCS
pa3OuBaTh AMIOPY JABICHUS HA MPSIMOYTOJBHBIE U TPEYTOJbHBIE YYACTKH, a TAKKE
UCTIONIb30BaTh CBEACHUA 13 Ta0m.2.1.

B 3aBucMMoOCTH OT 3HAYeHHS OTHOCHTEIBHOTO DJKCIICHTPHUCHTETA &, ajiee
MOCTYMAIOT CIICIYIOIIUM 00pPa30OM.

[Ipu ¢ > 0,25 mpoucxoauT OTPBHIB MOJOIIBEI Ooyiee, YeM Ha YETBEPTHh €€
IIUPUHBI, YTO HE JOMYCKAeTCS HOPMATUBHBIMU JOKYMEHTaMu. [loaTOMy pUHUMAIOT

HOBBIM Ompkamii Tunopasmep (yHAAMEHTHOW IUIMTHI C OOJbIIEd HIMPUHON

IOJIOIIBEI b 710 TeX mop moka He BBIOJHUTCS yeioBue £<0,25.

[Ipu & <I1/30 mpousBOAWTCS TMPOBEPKA TOJBKO CPEAHETO MaBJICHHS IO
nofomBoi p 1o dopmyne (2.18), yrouHeHue Mapkd (QyHIAMEHTHOM TUIUTHI
BBITIOJTHSIETCA 110 11.2.1.8.

[MIpu 1/30 < & <0,25 <¢yHOAMEHT pacCMaTPUBACTCS KaK BHEICHTPCHHO

HaFPY)KeHHBIﬁ, ITPU 3TOM TOJIZKHO BBIIIOJIHATHCA YCIIOBUC

Drax < 1,2R. (2.24)
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Tabmura 2.1

N3rubaromiyie MOMEHTHI B 33JI€JIKE IIPH PA3IUYHBIX CXEMaX 3arpyKEeHus

CxeMa HORDY30K OnoprUMMOMeHm
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31ech MakCUMaJIbHOE JIaBJICHUE B MOAOLIBE (DyHAAMEHTA ONpEIeIIsieTCs 0
dbopmyie
Prmax =p(1+6¢). (2.25)
Benuuunbl  (pakTHYeCKUX ~ OTKJIOHEHUM  JABIEHMM  OT  pacyeTHOro

COIIPOTHUBJICHUS I'PYHTA
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12R-p
LT”‘axloo% (2.26)
HE JOJDKHBI MpeBbIIaTh 5% mnpu nepeHanpsokeHud U 10% npu HegoHanpsKEHUU.
[Tpu HecoOmoaeHnN 3TUX TPeOOBaHM U3MEHSIOT MIMPHUHY MOAOUIBEI (yH/IaMEHTa U
IOBTOPAIOT paCyCT.
2.1.10. [TpousBoauTcs onpeneneHue aepopmaruii OCHOBaHHUS - B IPOCTEUIIIEM
CJIy4ae OCaJKH.

[TogoGpanHbie paHee pa3Mepbl OIOMIBEI (PyHIaMEHTa JOJKHBI OBITh TOCTA-

TOYHBIMH, YTOOBI yIOBJIETBOPSUIOCH YCIOBHE pacueTa OCHOBAHMS 10 Aedopmanusam

s <s, (2.26)

rae S - coBMecTHas Aeopmarirsi OCHOBAHHS U COOPYKEHUS, OnpeesiemMast pac-
YETOM;

Sy- mpenenbHOE 3HAYUEHHE COBMECTHOU Je(opMalluid OCHOBAHUS U COOPYKECHMS,
koTopoe mnpuHuMaercs corjacHo CIT 22.13330.2016[11]. B npwn.2l nmaHel He-
KOTOpBIE PEKOMEHTyeMbl€ 3HAaUEHUsI NIPEAETbHBIX AeopMalnii OCHOBAHUS.

JUIs  COBMECTHOIO pacyeTa COOpPY)KEHHMS M OCHOBAaHUS MOTYT OBbITh
UCTIOJIb30BaHbl AHATMTUYCCKHE, YUCICHHbIE U Apyrue Metoasl (m. 5.1.4 [11]). Ipu
OTpENENICHUHN CPEIHUX OCaJOK OCHOBaHMUS (DYHIAMEHTOB HArpy3kd Ha OCHOBAaHHE
JIOMyCKaeTcsl ompenensaTh 0e3 ydera HMX mepepacnpeneieHus HaadyHIaMEHTHOU
KOHCTpyKIMeH. YcioBue (2.26) TOJKHO BBITIOTHATHCS NI BCEX BUIOB COBMECTHBIX
nebopMmaiuii, ykasaHHbiXx B I 5.6.4 [11], Takumx Kak ocaika, OTHOCHUTEJIbHAsS
Pa3HOCTh 0CAJIOK, KPEH U JIp.

B kauectBe coBMecTHON nedopmanuy JEHTOUYHOTO (PyHAAMEHTa MHOTO3TaX-
Horo 3naHusi ABK u ocHoOBaHMs, CIOXXEHHOro rpyHTamu Oe3 crenupuiyecKux
CBOMCTB (HENMpOCAaJ0YHbIMHM, HEHAOyXaroUMU U T I.), B KYpCOBOM IpPOEKTE
JIOTTYCKAeTCsl IPUHUMATh OCaJKy OCHOBaHMS (PyHIaMeHTa.

Pacuer nedopmanuii OCHOBaHUSI BBINOJHSIOT, MPUMEHSS PACUETHYIO CXEMY
OCHOBaHHUS B BHUJE: JUHEHHO-IEPOPMUPYEMOTO MOIYIPOCTPAHCTBA C YCIOBHBIM
OTpaHUYCHHEM TJIyOMHBI  C)KuMaeMoW Ttommm M, (MeTod  TMOCIOWHOTO

CYMMHPOBAHHS).
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Ocanky ocHOBaHUS (pyHIaMEHTa S C HCIIOJIb30BAHHEM PACUCTHOH CXEMBI B
BU/JIC JIMTHEWHO Je(POPMUPYEMOTO MOTYIPOCTPAHCTBA OMPEEISIOT B COOTBETCTBHH C
.. 5.6.31 - 5.6.42 [11] o popmyue:

S_IBE E; +ﬁiz=1: Ei (2.27)

rae [ - 6e3pazMepHblit Kodapduiment, pasasii 0,8;

Oyp,i - CPEAHEE 3HAUEHNE BEPTUKAIBHOTO HAMPSHKEHUs OT BHELIHEN Harpy3ku B
I-M clloe TPYHTa 10 BEPTHKAIH, MPOXOJSIIEH Yepe3 IICHTP MOAONIBEI (pyHIaMEHTA,
klla;

h; - ToymuHa I-ro cj10s TpyHTa, CM, MpuHUMaeMas He 6omee 0,4D;

Ei - wmoaymp npedopmanuu i-ro  ciIos TpyHTa IO BETBH IEPBHYHOTO
Harpyxenus, klla;

Oy,i - CpeliHee 3HAUCHUE BEPTUKAJIBHOTO HAIPSHKEHUS B I-M CJIO€ TPyHTa IO
BEPTUKAJIN, TIPOXOIAIIEH Yepe3 MEHTP MOAO0IIBEI (PyHIaMEHTa, OT COOCTBEHHOTO Beca
BBIOPAHHOTO MIPHU OTPBIBKE KOTJIOBaHa IpyHTa, Klla;

E.i - wmomynb pnedopmammu i-ro CIIOS TPyHTa [0 BETBH BTOPHUYHOTO
Harpyxenus, klla;

1 - YUCJIO CJIOEB, Ha KOTOPhIE pa30uTa cokMMaemasi TOJIIa OCHOBAHMUS.

B kypcoBoM W IUIIJIOMHOM TPOSKTHPOBAHWU JIOMYCKAETCS WCIOJIb30BaTh
CJICTYIOITUE TIOJIOKCHUS M YITPOIIICHUS.

[Ipu pacuere ocagku OCHOBaHUSA (PYHIAMEHTOB, BO3BOJMMBIX B KOTJIOBaHaX
INIyOMHON MEHEE SM MOKHO HE YUUTBIBATh BTOpOE ciaraemoe B hopmyiie (2.27).

B kauectBe Moy nedopmanuu Ei ucnonb3oBaTh 3HaUEHUS, IPUBEICHHBIC B
OTYEeTE IO MHYKEHEPHBIM M3bICKAaHUSM WJIU 33JJaHUW Ha TIPOCKTHPOBAHUE.

Monyns nepopmanuu E, j 0MyCKaeTCsl MPUHUMATD:

Ee,i:5Ei (228)

JI7st IpSIMOYTONBHBIX, KPYTJIBIX U JICHTOYHBIX (YHIaMEHTOB 3HAUECHUS Oy, Ha
rJIyOWHE Z OT MOAOIIBEI (yHIAMEHTA OMPEAEIISIOT 1Mo hopmyTie:

O = ap, (2.29)
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rae o - Kod3(p(UIMEeHT, MpPUHHMAaeMblii MO MpWwiI. 22 B 3aBUCUMOCTH OT
oTHOCcUTENbHOMU TIyouHbl {=27/h, u cooTHOIIEeHUs cTopoH 7=1/b;

P - CpellHee AaBJIeHUE MO/ NOAO01BOM PpyHaamenTa, Klla.

BeprukanbHOe HalpspkeHHE OT COOCTBEHHOTO Beca I'PyHTa, BHIOPAHHOTO MpHU
OTPBIBKE KOTJIOBaHAa, Ha TIIyOMHE Z OT MOMAOMIBH (DYHAAMEHTOB OMPEACISAIOT IO
dbopmyse:

07y = QL0 0, (2.30)

[Tpu onpenencaun oo CIT [11] pekoMeHIyeT HCIIONB30BaTh pa3Mephbl B IUIAHE
KOTJIOBaHa, a He (yHnaMmeHTa. i ymopolieHHs B KypCOBOM NPOEKTUPOBAHUU
JIOMyCKaeTCsl MPUHUMATh pa3Mepbl B IUIaHE KOTJIOBaHAa W (yHIaMEHTa pPaBHBIMHU
Mexay coboi. B aToM ciywae mapamertpsl 7, &, « I pyHIAMEHTa U KOTJIOBaHa
OyAyT UMETh OJMHAKOBBIC 3HAYCHHS.

BeprukanbHoe HampspkeHHE OT COOCTBEHHOIO Beca TIpyHTa Ha OTMETKE

MOJOIIBBI PyHIAMEHTA OMPEACIISIIOT 10 (hopMYyJIaMm:

O = yii'd (2.31)
Ozg,0 — }/Il'dn (232)
rae %' — OCPEIHEHHOE pACYETHOE 3HAYCHHE YICIbHOTO BECa TI'PYHTOB,

3aJIeraoliX BhIIIe TOA0IMBEl QyHIamenta, kKH/m®,

d — ryOwna 3amokeHuss (yHIAMEHTa OT YPOBHS IUTAHUPOBKHU TNPH CPE3KE
TPYHTA, M;

d,, - ryouHa 3anoxenus GyHIaMeHTa OT YPOBHS MIPUPOTHOTO pebeda UiH OT
OTMETKH TUTAHUPOBKH TTOJICHITIKOM, M.

BeprtukanbHoe HanpspkeHHe OT COOCTBEHHOTO Beca TPyHTa Ha TpaHUIIE CIos,

pPacnoJIOKEHHOr0 Ha TiyOMHE Z OT MOAOUIBBI (PYyHIAaMEHTa, OMpENeNsieTcs IO

dbopmye:

o, =7/'dn +i7ihi —Uu,
i (2.33)

) 3 -
rae % U hj - COOTBETCTBEHHO ynenbHBIA Bec, KH/M®, u TommuHa i-ro cios
IPYHTAa, 3aJIETalOIIETO BBIIIE IPAHUIIBI CJIOSI HA TIyOMHE Z OT MOAOUIBBI PyHIAMEHTA,
M;
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U - IOPOBOE JABJICHHE HA PACCMATPUBAEMOI rpanmie ci1osi, KH/M’,

B 3amac HageXHOCTHM NOPOBOE AABICHUE JOMYCKAETCA NMPUHUMATH PABHBIM
uyio (u = 0).

VY enbHbIN BeC TPYHTOB, 3QJIETAIONINX HUKE YPOBHS MOA3EMHBIX BOJ, JOJKEH
MPUHUMATLCA C YYETOM B3BEIIMBAIONIETO ACHCTBUS BOABI TpH KOAP(DUIUCHTE
buabTpanMy CI0s TPyHTa OOJIbIIe 1x107 M/cyt u I > 0,25 (o TIUHUCTBIX
T'PYHTOB).

[Ipy pacnonokeHHMH HUXKE YPOBHS TPYHTOBBIX BOJ CIIOSL TPyHTa C
koddduumentom dumprparmu Meree 1x10° m/cyr u || < 0,25 (IS TIMHECTHIX
TPYHTOB) €ro YJEJIbHBI BeC MPUHUMAETCS O3 ydeTa B3BEIIMBAIOIIETO JACHCTBUS
BOJIbI, 11 ONPEAEICHUS Oy B OTOM CJIO€ M HUXKE €T0 CIENYET YUYUTBIBAThL JIAaBJIEHHE
CTOJI0a BOJIbI, PACIIOJIOKEHHOTO BBIIIE 3TOTO CJIOA.

HwxHIOI0 TpaHuIly C:)KMMaeMoOW TOJIIM OCHOBAHMS MPUHUMAIOT Ha T1yOuHE Z
= H,, T7i€ BBITIOJHAETCS YCIOBHUE:

o = 0,504 (2.34)

[Tpu 5TOM rimyOuHa CKMMaeMOW TOJIIM HE JOJKHA ObITh MeHbIIE H,,j,, paBHOM
b/2 mpu b < 10 M, (4 + 0,1b) mpu 10<b < 60 M u 10 M ipu b > 60 M.

Ecnu B mpenenax riyOunbl H,., HaliJIeHHOW MO yKa3aHHBIM BBIIIE YCIOBHSIM,
3ajieraeT cliol TpyHTa ¢ MoayJiieM nedopmaruu £ > 100 Mlla, cxxumaemyro TOJIILY
JIOTTyCKAeTCsl MPUHUMATD J10 KPOBJIM 3TOTO IPYHTA.

Ecnu HalimeHHass 1O YyKa3aHHBIM BBIIIE YCIOBUSIM HUXKHSS TpaHUIA
C)KMMAEMOM TOJIIM HAXOJIUTCA B ClIo€ TpyHTa ¢ MoayieMm aedopmammu £ < 7 Mlla
WM TaKOW CJIOW 3ajieraeT HEMOCPEJICTBEHHO HIDKE TIIyOWHBI Z = H,, TO 3TOT ciou
BKJIIOYAIOT B C)KMMAEMYIO TOJIIY, a 3a /. NpUHUMAIOT MUHUMAJIbHOE U3 3HAUYCHUU,
COOTBETCTBYIOIIMX IOAOIIBE CJIOS WM IIyOMHE, TI€ BBINOJIHACTCS YCIOBHE O =

0,20.
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Puc.2.4. Cxema k pacueTy ocaJIku OCHOBaHMsI pyHIaMEHTa I10
METOy HOCIIOWHOTO CYMMHUPOBAHUSA

B ciyuae BoimosnHeHus ycnoBus (2.26) pa3Mepbl MOIOIIBbI, UCXOIS 3 pacueTa
no naedopmanusM, CYUTAIOT OKOHYATENbHO YCTAHOBJIEHHBIMH. Ecnu pacuerHas
ocajika OoJibllle TPENENbHON, TO YBEJIMYMBAIOT pa3Mep MOAOUIBBI (PyHIaMEHTHOMN
IJTUTHI WM YJIYYIIalOT CTPOUTEIbHBIE CBOMCTBA TPYHTOB OCHOBAHUS YINIOTHEHUEM,
3aKpEMICHUEM U T.J.

2.1.11. ITpousBoaAUTCS pacueT yCTOMYMBOCTU CTEH IMOJBaja NMPOTUB CIBHUTa U
IIPOBEpPKa MPOYHOCTH I'PYHTOBOI'O OCHOBAHUS. YKa3aHHBIE pacyeThl PEKOMEH]IyeTCs

IIPOM3BOJIUTH IO CIIPABOYHOMY mocoomro [19].
2.2. TIpoBepKH B CTAIHHM He3aBEPUIEHHOT0 CTPOUTEIbCTBA

Ecnm 3aceimka ma3yx Mexay CTEHKaMM KOTJIOBaHA M CTEHOM moJBaia
OCYIIECTBISIETCA 10 YCTPOWCTBA HAIIOJABAIBHOIO TMEPEKPBITUSA, ITPOU3BOIATCS
npoBepku (yHIaMEHTa Ha YCTOMYMUBOCTH IMOJOKEHHUS KOHCTPYKIIMM Ha CIBUT U
ONPOKHUIbIBAHUE. OTU TMPOBEPKH OTHOCITCA K pacyeTaM IO TMEpPBOM TpyIIe
MPEEIbHBIX COCTOSTHUIM M HArpy3KH UCTIOIB3YIOTCS ¢ KOd(pPuImeHTaMu HaeKHOCTH

MO0 Harpy3ke Yj OOJBIIMMHU €JAUHMIIBI MPU ONPEACICHUH YCHIHMA, CTPEeMSIIUXCS
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CABUHYTH (ONMPOKMHYTH) (YHAAMEHT, U MEHBIIMMH E€AUHUIIBI - MPU OINpPEACIICHUN
YCWIHM, CTPEMSALIUXCS YAEPKATD €TO0.
@DyHJIaMEHT pacCMaTPUBAETCS KaK MOJMOPHAs CTEHKA; Ha KOTOPYIO IEHCTBYIOT

pAaCUYCTHBIC HAI'PY3KU: BECPTHKAJIBLHBLIC - BEC CTCHBLI I10J(BaJid, CI)YHH&MGHTHOﬁ IIJIMTHI,

TpyHTa U BPEMEHHOW Harpy3Kd HajJ JI€BOW 4acThiO (PyH/IaMEHTa, TOPU30HTAIbHbIC -

OOKOBOE [JaBJIEHHE OT IpyHTa OOpaTHOW 3acChIIKM U BPEMEHHOW Harpy3ku. Eciu
THAPOU3OISAIUS MEXKAY (YHIAMEHTHOW IUTUTOW M CTEHOW MOjBana O0ECreurBaeT
JIOCTaTOYHYIO CBSI3b MEXJY HUMHU (Hampumep, IMpU LEMEHTHO-TIIECUYaHOU
THAPOU3OJISIUN), TO PACCMaTPUBACTCS YCTOMUMBOCTH MOJOXKEHUS (yHIaMeHTa B
LEJIOM - OT Bepxa CTEHbl MojJBaja A0 MOoAowBbl (pyHmamenta. [lpu ycrpoiicTBe
MEXJy CTEHOW mojBaia ¥ (PyHAAMEHTHOM IUIMTON THMAPOU3OSALUU U3 PYJIOHHBIX
MaTepUaloB HEOOXOAMMO JIONOJHUTEIBHO OLEHUTh YCTOMYMBOCTH MOJOXKEHUS
CTEHBI TI0/[Bajla OTHOCUTEIBHO (PyHAaMEHTHOUN miuuThl. Huke npueneHs! GopMyIibl
JUIs pacuera GyH/IaMEHTa B LIEJIOM.

CnBur (yHaaMeHTa M CTEHbl MOJBAJA MO IMOAOIIBE HE MPOU3OMIET, €CIU
BBIIIOJIHAETCS YCIIOBUE

<7/CZF3|’

NEES (2.35)

n
rne 2F, u 2Fg - cyMMa NpOEKUMHA Ha IJIOCKOCTh CKOJBXEHHUS COOTBETCTBEHHO
PACUYETHBIX CABUTAIOIIMX U yIEPKUBAIOIINX CHUII;

Yoo KO3(PQOUUUEHT yCIOBHM pabOThl, NPUHUMAEMBIA JJIsI TECKOB, KpOME
NBLUIEBATHIX Y = 1; JUISl IBUIEBATHIX MECKOB, a TAKXKE TIIMHUCTBIX TPYHTOB B
CTaOMIM3UPOBAHHOM COCTOSIHUM Y. = 0,9; /Uid TIMHHUCTBIX TPYHTOB B
HECTAOWJIM3UPOBAHHOM COCTOSIHUM Y, = 0,85;

Yn- KO3(G(OULMEHT HaJeKHOCTH IO HA3HAYEHHUIO COOPYXKEHUS, MPUHUMAEeMbIN
paBabiMH 1,2; 1,15 1 1,10 COOTBETCTBEHHO ISl 3JaHUA U COOPYKEHUU
MOBBIIIEHHOT'0, HOPMAJILHOTO ¥ TOHM>KEHHOT'O YPOBHEHW OTBETCTBEHHOCTH.

B paccmarpuBaeMom ciryuae
2Fsa =y E'a, (236)

r7ie s - KodPUIMEeHT HaIKHOCTH TI0 HArpy3Ke, MPUHUMAEMbId PaBHBIM 1,2;
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E a - paBHOHeﬁCTBymﬂlaﬂ AKTUBHOT'O OOKOBOI'O JaBJICHUSI Ha CTCHY IIoABalia.
YI[ep}KI/IBaI'OHII/Ie cuibl 0e3 yuc€Ta MMaCCMBHOI'O JaBJICHUA I'PYHTA
2Fy=yu G, (2.37)
rae ys = 0,9;

L - K03 HUITMEHT TPEHUS MOJOMIBEI PyHTAMEHTA 110 TPYHTY, MPUHUMAEMBbIN 110
Ta01.2.2;
G - BepTuKabHas Harpy3ka, JICMCTBYIOIIAS B TIOIOIIBE (hyHIaMEHTA
G= G+ G+ G + Gy (2.38)
PaBHOﬂeﬁCTBYIOHIaH AKTUBHOT'O 6OKOBOFO JaBJICHUS T'PYHTAa Ha OJHH IIOT.M

CTCHBI IToABaJIa OIIPCACIIACTCA C HCIIOJIB30BAHHCM pvaCTHOﬁ CXCMbI (CM.pHC. 23)

KaK Iu1omajab S11I0PbI OOKOBOTO JaBJICHUA.

Tabauma 2.2
Koaddurment tpenus p
KoaddunmeHT TpeHus mpu coCTOSTHUN
Marepuaisl IIOBEPXHOCTHU
CyXOM BIIAXKHOM
Kitanika u 6€TOH MO MEeCKy WM TPaBHIO 0,60 0,50
To e, o0 CYTJIMHKY 0,55 0,40
To ke, 110 TIMHE 0,50 0,40

MHTEHCUBHOCTh aKTUBHOTO OOKOBOI'O JAaBJICHUSI B YPOBHC ITOBCPXHOCTHU

IJIAHUPOBKH

o= ;/"I h'3 '[92(450 -%l') , (2.39)

a B ypOBHE NOJIOIIBHI PyHIaMEHTa

G p=7" (W +d)ig 2459 _ (%') . (2.40)

B ¢opmynax (2.39) u (2.40) o603HauEHO:

7" - yIeNbHbIN BeC 00paTHOM 3aCHINKHU JJI1 PacyeToB 1o 1 rpyrmre

MPENEIbHBIX COCTOSHUU, xkH/M

7/"I :1’057/"" :
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h', - BBICOTA SKBUBAJICHTHOT'O HArpy3Ke ( CJI0s TPYHTA, M

ho=J.

9 y"l ’
@'| - pacyeTHOE 3HAUYCHHE yTJIa BHYTPEHHETO TPESHUSI OOPATHOMN 3aCHITIKH
(0'|=O,9(,0|.
Pacuer Ha onpokubIBaHUE OTHOCUTEIBHO IpaHu GpyHaaMenTa (Touku 0 Ha
puc.2.3) mpou3BOAUTCA 1O PopMyJIe:
M
XM sycisr, (2.41)
n
TIIE V. U Yp - T€ K€ , uTO U B hopmyiie (2.23);
Mg u  2Mg  -cyMMBI  MOMEHTOB COOTBETCTBEHHO  ONPOKHIBIBAIOIINX |
YAEPKUBAIOIIMX CUIT OTHOCUTEIBHO TOUKH 0.
B paccmarpuBaemom cirydyae
IMsa=yiE ahe, (2.42)
riae ys = 1,2;
hge- paccTosHMe OT TOAOMIBEI  (PYHAAMEHTa JIO TOYKH IPHUIOKEHUS

PaBHOACHCTBYIOIICH OOKOBOTO JaBJIEHUS TPyHTA

d(d+3n" )

" £ 3d+an )’ (2.43)
CymMa yaepKUBaroImx MOMEHTOB
2ZMs = 7 [(G1+ G2)0,5b+( G + G4 )(e3+0,5b)], (2.44)

rae ys = 0,9.
B cnyuae HeBbImonHEHHS XO0TS Obl ofHOTrO W3 ycioBui (2.35) mmm (2.41)
3aCHITIKY Ta3yX KOTJIOBaHA TPYHTOM CIJIEIYET MpeaycMaTpuBaTh MOCIE YCTPOMCTBA

MEPEKPBITUS HAJ] IOIBAJIOM.
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2.3. Ilpumep pacuera JIeHTOYHOT0 pyHIaMeHTA MO/ CTEHY NMoaABaja

TpebyeTcs 3anpoeKTUPOBaTh COOPHBIN CIIONTHOM JICHTOYHBIN (hYHIaMEHT MO/T
HapyXHYIO MPOJIOJBHYIO CTEHY aJIMUHUCTPATUBHO-OBITOBOIO KOpmyca B BopoHexe.
3naHue MATUATAKHOE, CTeHbl KUPIHYHBIC TonmuHOW by = 0,51 M, ynenbHBIH Bec

3 _
kiaaakud y= 18 kH/m® . PaccTostHre Mexxay mpoAOJbHBIMU CTeHaMH B ocsax |= 6,0 m, B

CBETY l= 56 wm Mexay TaXHbIe TIEPEKPBITAS BBITIOJHEHB U3 COOPHBIX
)KeJ1e300€TOHHBIX TITUT C TOJIaMHU U3 JIMHOJIEYMa, BEC OJHOTO KB. METpa MEPEKPHITHUS
3,0 kH (g; = 3,0 kIIa). [TokpeiTHE - cOOpHBIC PEOPUCTHIC HKEIC300CTOHHBIC TUIUTHI,
MapOU30JSALHNS, YTEIUIUTENb, TPEXCIONHBIA THUAPOU3OJLILIUOHHBIN KOBEpP, T'PaBH,
BTOIUICHHBIA B OMTYMHYI0 MacTuky (g, = 5,0 klla). KpoBas - mmockas (o = 0°).
Bricora ctenst H =16,2 M, xoadpdunment npoemunoctu m= 0,85. JlnuHa 3anenku
IUTUTHI TIEPEKPBITHS HaT TtoaBajaoM c= 0,12 M. OTHOcHUTENNbHAS OTMETKA TTOBEPXHOCTH
3eMJIM B pacCUMThIBaeMOM cedeHuu - 0,45, oTMeTKa HU3a MEePeKPHITUS HaJ T0BAJIOM
- 0,30, ormetrka mona mojBaia - 3,00. CTeHbl mojBajia U3 COOPHBIX OETOHHBIX
omoxoB. ITox B mogBase OeToHHBIN TOIKUHON Ny = 0,2 M, ero yneabHbIH Bec Yo = 24
kH/M®, B 3maHHM He NPELYCMOTPEHbl KOHCTPYKTHBHBIC MEPOIPHATHS IO
BOCIIPHUATHIO HEPAaBHOMEPHBIX IedopMaliiii OCHOBAHHS, TO3TOMY KOHCTPYKTHBHAs
cXema 3J1aHHs THOKasl.
B  pesymbrare TPOBEACHHBIX  HMHKCHEPHO-TCOJIOTHYECKUX  M3BICKAHUH

YCTAHOBJICH I'€0JIOTO-JINTOJOTHUECCKUN pa3pe3 TPYHTOBOM TOJIIIIHN:

cioit Nel (ot 0 10 0,4 ... 0,6 M) - TOYBEHHO-PACTUTEIIBHBIN;

ciot Ne2 (ot 04 .. 0,6 mo 6,5 ... 7,0 M) - CYINIMHOK e€ITO-OyphIii,

JIECCOBUIHBIA,  HEMPOCANOYHBIA  JETIOBUAIBHBINA, BEPXHEUETBEPTUUHOIO

BO3pACTa;

cioii Ne3 (o1 6,5 ... 7,0 M 1 10 pa3BegaHHOM MTyOUHBI 15,0 M)- MECOK JKEINTHIH

MBIICBATHIN, aJUTFOBHAJIBHBIM, BEPXHEUCTBEPTUIHOTO BO3pACTA.

[Tonzemubie BOABI 10 TyOMHBI 15 M He BcTpeueHbl. MX moabem He

MPOTHO3UPYETCS.
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Cratuctuyueckuili aHanu3 (GU3MYECKUX TOKa3aTelied TPYHTOB IO3BOJIUII
BBIJICJIUTh B TOJIILE MHXKEHEpHO-reonoruueckue snementsl (UI'D). [Tockonbky cioit
Nel. xoTopslii 3aBeZJIOMO JOJKEH OBITH Mpope3aH GyHIaMEHTaAMH, HAXOJAUTCS BBIIIE
TIyOMHBI TIPOMEP3aHUsI M HE OKa3bIBACT CYIIECTBEHHOTO BIIMSHHS Ha PE3yIbTaThl
pacueToB, TO ero o0benuHseM co cioeM Ne2 B OAMH MHXKEHEPHO-TE€OJIOTHYECKHA
anemeHT UI'D-1, pacnpocTpaHsitomuiics OT MOBEPXHOCTU A0 TIyOuHbl 6,5 -7,0M.
Hwxe nHaxomutcst mecok mbuieBathii MI'D-2, riyOuHy pacmpocTpaHeHHs KOTOPOTO
npuHumaeM ot 7,0 M 10 pa3BenaHHod riayOuHbl. OO00OIIEHHBIE (PU3KKO-
MEXaHUYECKUE XapaKTEPUCTUKHU TPYHTOB MPEACTaBIEHBI B Ta01.2.3.

[TpousBoaum knaccudukaruio rpyHToB o ['OCT 25100-2011. JIyist rTUHUCTBIX
T'PYHTOB IIPU KIACCU(MUKALMU UCIIONIB3YyeTCs YUCIIO IUIACTUYHOCTH |, ¥ mokasaresb
tekyudectH |, ; JIJisi mecyaHbIX TPYHTOB YUUTHIBAETCS KPYIHOCTD MecKa, KOd(PhUIUEHT
BOJIOHACBIIICHUS U ITIOTHOCTh CJIOKEHHS.

Tabnuna 2.3

Du3NKo-MeXaHUYECKHE XApPaKTCPUCTUKU I'PYHTOB

bat s W | Wp | W_ e Ci fi Ci fi
Howmep

oM | M klla | rpan | xlla | rpan

CJI0s1

nurn-1 | .74 | 2,70 | 0,20 | 0,17 | 0,30 | 0,86 | 15 20 18 22

UrD-2 1,75 | 2,65 | 0,05 - - 0,60 3 28 5 30

NI'>-1. Yucno mnactuunoctu |, = (0,30-0,17)100% = 13%. Tak xax 7 <1,
=13 < 17, To rpyHT sBisiercs cyrimuakoMm (npwui.l). [Mokazarens Tekyuecrtu |, = (0,20-
0,17)/(0,30-0,17)= 0,23. TIpu 0 < 1,=0,23 < 0,25 CYrJIMHOK HUMEET IOJyTBEPAYIO
KOHCHCTEHIIHIO (TIPHIL.2).

JIONIOTHHUTEIBHO TI0 MPUIL.S ONpenenstoT 3HaueHne Moxyis aedopmanuu E =
11000 kITa (B 3amac HagEKHOCTH TTpUHITO 118 € =0,95).

[Tpu ompeneneHnnu pacueTHOTO CONMpOTHBICHHS Ry 1o mpuin.l8 wmcmonp3yem

dbopMyITy TBOWHOI HHTEPIIOSITUN:
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Rolet )= 2 o1 Ro@oy+1, Ryan)+
©27°%

€-¢€

©27%
IZIe € M €, - COCeIHUE 3HAYCHHsI KOI(PPHUIMEHTA MOPUCTOCTH B MEXKIY KOTOPHIMHU
HaXOAWTCS 3HAUCHUE € [Tl paccMaTpruBaeMoro rpyHra (cM.mpri.18);
Ro(1,0) um Ro(1,1)- 3Hauenuss Ry, mnpu kodpduimeHte MOPUCTOCTH €1,
COOTBETCTBYIOIME 3HaueHUAM |, = 0 u I =1;
R0O(2,0) u RO(2,1)- To ke, ipu €; .
Jlns cyrnuaka, umeroniero 1,=0,23 u e = 0,86, nonyyaem

1-086 086-0,7
0 1-07 1-0,7
[(1-0,23)* 200 + 0,23*100] = 203« /7a.

R [(1-0,23)250 +0,23*180] +

[Tpu onpenenennn Ry 7151 TIMHUCTBIX TPYHTOB PEKOMEH]IYETCS ClIEyIOIIee:

- €CITM BBIYHCIICHHOE 3Ha4YeHue || oTpumarensHoe, To npuauMaTts | =0;

- €Clii 3HaYeHue Kod(hPUIMeHTa MOPUCTOCTH € COBIAAET C MPUBEJICHHBIMU B
npui.18, To

Ro(11)=R0o(1,0)- 1L[Ro(1, 0)-Ro(1,1)].

NI'D-2. Koadpdunment Bogonaceimenns S, = 0,05%2,56/0,60*%1 =0,14. T.k.0
<5=0,14< 0,5, To meCOK SBIAETCS MaJOM CTENECHW BOJOHACHIINICHHS 1O TMPHIL.3.
Koaddumment nopucroctu Haxoautcs B untepaie 0,6 < e =0,6 < 0,8, mosTomy
MBUICBATHIA TIECOK COTJIACHO MpWiI.4- CpelmHel IMIOTHOCTU cioxkeHus. [lo mpui.6
Moayib aedopmaruu neuieBaToro necka npu € = 0,6 pasen E = 18000 kIla (B 3amac
HaZekHOCTH TpuHATO i e= 0,65). Tlo mpun.17 s mecka mbuieBaToro, Majiaou
CTEIEHU BOJIOHACHIIIEHUS, CPETHEH IIOTHOCTH ciaoxkeHus: Ry = 250 kIla.

[TockonpKy TPyHTHI HE 00JaAalOT CHENM(PUUECKUMH CBOWCTBaMHU, B palioHe
CTPOUTENILCTBA HE OXKUJAETCS MPOSIBJICHUS OIMACHBIX WHXKEHEPHO-T€OJIOTUYECKUX
npoiieccoB, rpyHTbl 00oux UI'D umerot 3nauenuss Ry> 150 kIla u E > 5000 xIIa, To
Ha JIaHHOM JTale MPOEKTUPOBAHUS MOXKHO CJeJaTh BBIBOJ O TOM, YTO 00a CIIOs

MOT'YT CIIYXXUTL B Ka4CCTBC CCTCCTBCHHOI'O OCHOBAHMA.
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BepxHuil TOYBEHHO-PACTUTENBHBIN CJIOM B MPEAETaxX 3aCTPOUKHA CPE3ACTCS Ha
rryouny 0,5 M W HCTHONB3yeTCss B JalbHEHIIEM ISl O3€JICHEHUS TEePPUTOPUHN
MPOECKTUPYEMOTO TPOMBIIINIEHHOTO MPEANPUATHS.

OmnpenenseM Harpy3Ku Uil pacdeToB 1o AedopmanusiM (Y= 1) B ypoBHE HU3A
MIEPEKPBITHSI HAJT TIOIBAJIOM.

['py3oBas miomazis mo dhopmyie (2.2)

Ay =1,025,6/2= 2,8M°.

Bec crens o popmyie (2.1)

NW=1¢16,2¢0,51 « 18+ 0,85 = 126 kH/n.

Bec 5 Mex1y3TaKHBIX IEPEKPBITUN

N@= 2,8+ 3,00 5 = 42 kH/nm.

Bec nokpseitus

N®= 2,8 + 5,0 =14xH/m.

Bpemennas miurenvHas Harpy3ka OT IEpPEropoJoK Ha S5 MepeKkpbITuil (1o

npui. 11 gs= 0,5 xI1a)

NW=2,8+0,5¢ 5,0=7xH/m.

Harpyska Ha 5 mnepekpbiTuii (IIpu €€ TOHWKEHHOM 3HAYCHUHM JIIA
aIMUHUCTPATUBHO-OBITOBBIX 3aaHui o mpui. 10 gy =2.0*%0.35= 0,7 kIIa)

N®= 2,8 +0,75 = 9,8 kH/m.

Bec cueroBoro mokpoBa s r. Boponexka, otHocsmierocs (mpui.8) x I
CHETOBOMY paiiony, paBeH S4=1,8 x/la (npuin.9). HopmaTiBHOE 3HaUCHHE CHErOBOM
HArpy3KH Ha TOPU30HTAIBHYIO MPOCKIIMIO MMOKPBITHS onpeaeisieM mo gpopmyse (1.1):

So = 0,7 Ce C; 11 Sg=0.7*1*1*1*1.8=1,26«!I1a

B 3anac nagexxnoctu B hopmyne npunsTo C. =1, ¢; =1, u=1.

Tak kak cpenHemecsyHasl TeMneparypa stHpapsa paBHa -9,8°C, uro Huxe -5 °C,
TO B COOTBETCTBHUU C TNPUMEYAHUSIMHU TMPUI. 9 MOHMWKEHHOE 3HAYECHHWE CHETOBOM
Harpy3ku: gs = 0,7 x1.26=0.89 «l/a.

CHeroBasi Harpy3Ka Ha MOKPBITHE N°=2,8x0,89=2,5 xH/m.
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YMHOXas BPEMCHHLIC HAarpy3kKH, IPUHHUMACMbLIC KaK JIMTCIbHBIC, Ha
ko3 uueHT couetanuii 1= 0,95, moxy4nM cCyMMapHyIO BEPTUKAIBbHYIO HArPy3Ky
Ha OIUH II0T. M B YPOBHC HH3a IICPCKPBITUA HAJ IIOABAJIOM.

Nip= NP+ NO+ NO+  (ND+ NO+ NOY=126+42+14+0,95(7+9,8+2,5)=200 kH/m.

OTaenbHO OMpeAeNsieM BEPTUKAIBHYIO HAarpy3Ky OT THEPEeKpbITUS Haj
I10ABAJIOM

Ni=2,8%3 + 0,95 (2,840,5 + 2,80,7) = 12 kH/m.

SKCHCHTpI/ICI/ITeT IMPUIIOKCHHUA 3TOU Harpy3Ku COCTABJIACT

0,51 0,12
="~

=0,21m,

a MOMEHT Ha I0T. M
M’y =12+0,21 =2, 4xHm/m.
W3 KOHCTPYKTUBHBIX COOOpakeHHi (oOecreueHue MPOEKTHOM BBICOTHI
MOJ/IBaJIa) OTMETKY MOJOIIBHI (PyHIaMeHTa Ha3HayaeM - 3.60 (cm.puc.2.2). Torna:
- pu BbicoTe (pyHAAMEHTHOU MmIuThl 0,3 M M BBICOTE KAXKIOTO M3 ISATH PSIOB
CTEHOBBIX OJiokoB 1o 0,6 M TepeKphITHE HajJ TMOJBAJIOM YKIIAJIbIBAE€TCS Ha
BEPXHUI OJIOK;
- YCJOBHME HEIOMYIICHHWsS BBIIOpPA TPyHTAa U3-TOA TMOJOUIBE (yHIaMEHTa
cOOII0JaeTCs, TaK KaK
hs+hg = 0,6 > 0,5m;
- riyOuHa 3anokeHust GpyHmamenTa d, paBHas 3,15M, 3HAQYHUTEILHO IMPEBBIIIACT
pacueTHyI0 TIyOMHY CE30HHOTO MPOMEp3aHus TPYHTA, CIE0BaTEIbHO, YCIOBHE
HEJIOMYIICHUSI CHJI MOPO3HOTO IMYyYEeHHUs TPYHTOB IO/ MOAOIBOM (GyHIaMEHTa
coOIrogaeTcs;
- ocHoBaHuMeM (yHIaMeHTa OyAeT CIyXHUTh CYIJIMHOK TIOJYTBEPAbIH,
Hernpocanounbiii (MI'D-1), ¢ TaONMMIHBIM 3HAYEHUEM PACUYETHOTO COMPOTUBIICHHUS
rpynta Ro = 203 xIIa,
OnpenenumM MpeaBapuTEIbHOE 3HAYCHNE IIIMPUHBI TTOIOIIBHI JICHTOUHOTO
dbynaamenta by mo popmyite (2.9):

200

by=— ~  =145m.
203-20-315
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Ucnonb3yss npwi.23, moadupaeM MapKy Keae300eTOHHON (yHIaMEHTHOM
Tl OJI 14.24 mmpunoit b = 1,4m.

[To dopmyse (2.10) BbIYMCIUM YTOUHEHHOE PACUETHOE COMPOTUBIICHUE TPYHTA
npu ko3pdunuentax yu= 1,25 u y; = 1,0 cornacuo npuin.19 ans cyrnunka I, = 0,23
U 37MaHus ¢ THOKOW KOHCTpYKTHBHOM cxemo. Koapdumment K=/, Tak Kak
MPOYHOCTHBIE  XAPAKTEPUCTHUKUA  ONpPENENeHbl  HHXKEHEPHO-TE€OJIOTrHYeCKUMU
U3BICKaHUAMH; TIpH @y = 22° cornacHo npwit.20 M,=0,61, M,=3,44, M= 6,04.

B »Toit hopmyne mpuBeneHHas IIyOMHA 3al0XKeHus (yHAaMeHTa OT IoJja
1oj(Baja;

dy = 0,40 + 0,20+24/17,4 = 0,67m.
PaccrositHre oT ypoBHS IUTAaHUPOBKH 110 Toja moasana dy,= 3,0-0,45 = 2,55 wm,

OHO JIOJDKHO NMPUHUMATHCS He Oostee 2M. [Ipuanmaem d, = 2u.

1,251,0

R [0,61-1-14-17,4+344-0,67-17,4+(3,44-1)2-17,4+6,04-18] = 311x/la.

[To ¢opmyne (2.9) yTouHuM IUPUHY MOAOUIBEI (PYHIaMEHTa C YYETOM

BBIYMCJICHHOTO 3Ha4YeHH R:

oo 200 _
311-20-3,15

0,81m.

[To mpwu.23 mpuHUMAaeM ¢ HEKOTOPBIM 3allacoM, YUUTHIBasi OOKOBOE JaBJICHUE
rpyHta, pyagamentryto ity ®JI 10.24, mmpunoii b = 1,0 m, BeicoToii hy = 0,3 M,
amaHoi |, = 2,38 M u Becom 13,8 xH.

OmnpenensieM BepTUKaJIbHBIE HArpy3Kd B YpPOBHE MOAOMIBHI (DyHIaMEHTA.
Creny mozBana Ha3HauaeM U3 (PYHIAMEHTHBIX CTEHOBBIX OJIOKOB CIUIOIIHBIX W3
TspKenoro O0erona mupuHou b' = 0,5 M mapku ®BC 24.5.6 - T (npun.24) Bec creHsl
nojBaa o gpopmyse (2.11)

Gy =1:0,5-3-24=36 kH/m.

Bec ¢pynaamenTHON TUMTHI 110 hopmyie (2.12)

138

» = =5,8xH [ m.
2,38

Bec rpyHTa Ha eBoM ycTyne pyHIaMEHTHOH ITUTHI HAXOAUM 110 popMyJie

(2.13)
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G, (315-0,3)16,5=11,8xH / u,

10-05
2

riae "y = 0,95%17,4 = 16,5 kH/m® .
Yeunust OT BpeMEHHOM IPUTPY3KH Ha BHEITHEH CTOpOoHE (PyHIaMEHTa OIpeIeIIUM

no opmyne (2.14)

- 1,0-05

G, 10=25«kH/ m.

CyMMa BepTHUKAIbHBIX HAIPY30K B YPOBHE MOOIIBEI ()yHIAMEHTA T10
bopmyite (2.8)
2N=200+36+5,8+ 11,8+2,5=256 kH/m.
BriOupaeMm pacdetnyro cxemy. /s aToro nposepsieM cootHomieHue b'/b:

0,5

b'/b=-""-=05<0,7.

CremoBarenbHO, pacyeTHas CXeMa MOJABaJa MOXKET IMPUHUMAThCA B BUIE
BEPTUKAJIILHOM Oallki, BEPXHHUI KOHEI] KOTOPOW B YpOBHE HHU3a MEPEKPBITUS HaJ
[OJIBAJIOM IIAPHUPHO ONEPT, a HUKHHUM KOHEI] B ypOBHE IMOAOLIBBHI (yHIaMEHTa
3amiemiieH (cM. puc.2.3).

MHTEeHCUBHOCTh  aKTUBHOTO OOKOBOTO JaBJIEHHWS TIpyHTa B  YPOBHE
MIOBEPXHOCTH TUIAHUPOBKH ompeierisieM 1mo gopmyiie (2.19)

19,8°
2

o, =16,5+0,61%tg%(45° -~ ) =50x/1a ,

20e h,=10/16,5 =0,61m;
o= 22°%0,9=19,8°.
MHTEeHCHBHOCTh aKTHBHOTO OOKOBOTO JIAaBJICHUS TPYHTa B YPOBHE TOJOIIBBI
byHaamenTa onpeaenum 1o gpopmysie (2.20)

19,8°

o,, =165+ (0,61+315) *tg?(45° — ;

) =30,6x11a.

3HauyeHHs] OMOPHBIX MOMEHTOB OIpEAENIUM, UCMOb3ys Tabn.2.1. ns atoro
pazobbeM IUIOIa1b AMIOPhl OOKOBBIX JaBJICHUN HA MPSMOYTOJIBHBIA M TPEYTrOJbHBINA
ygactku (cm.puc.2.3). MomeHT B 3amenke OT JCHCTBUS PaBHOMEPHO pacrpe-

JIEJICHHOM Harpy3ku () = 6, = 5,0 xIla Ha yuyactke 1 pu

£=3,15/3,3=0,955
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2
M, = _%(2 —~0,955) = —6,8cHnml m

MOMEHT B 3aJIeJIKE OT ACHUCTBUSA TPEYTOJIbHOW HArpy3Ku Ha ydactke Il
02 = 04 -0a1 =30,6-5,0=25,6 x/la;

2
M, = %(3*0,9552 -15% 0,955+ 20) = -17,8x H/ .

MowmeHT B 3ajieIKe OT Beca IpyHTa Ha yCTyIe PyHIaMEeHTHOMN TUIUThI

b+b :11,81’0+0’5

M, =G, *e, =G, =4,2kHm/ m.

MoMeHT B 3ajieIKe OT BEpTUKAIBHOU NMPUTPY3KH HAa BHEIIHEW cTOpoHe (pyHIaMeHTa

b Zb - 2,51’020'5 = 0.94kHml u.

M, =G,

MoMeHT B 3aJCJIKC OT ,Z[GﬁCTBH?I MOMCHTa M'|, IIPHUIOKCHHOT'O B YPOBHC

NCPECKPBITUA HAA ITOABAIIOM,

M, :2;24:1,21<HM/M.

CyMMapHBbIii MOMEHT B MOAOLIBE (pyHIaMEHTa
2M =-6,8 -17,8+4,2+0,94 + 1,2 =-18,3 kHm/m.
ITo dopmynam (2.22) u (2.23) onpeaeinsieM SKCIICHTPUCUTET U €r0 OTHOCUTEIHLHOE

3HA4YCHUC

185 007ae=2Y 007,
256 10

e

B cBA3M ¢ TeM, YTO 3HaYEHUE OTHOCUTEIIBHOIO SKCLHEHTPUCUTETA HAXOIUTCS B
uatepBanie 1/30 < e = 0,07 < 0,25, pyHmaMeHT HYXXHO paccMaTpUBaTh Kak
BHEIIEHTPEHHO HArpy>KEHHBIM W BBIMOJIHATH ycioBHE (2.24), B KOTOPOM pacueTHOe

COIPOTHBIICHUE IpyHTa yrouHeHHOe 11t b=1,0m paBHo R=3006 kI]a, a

= @ (1+6+0,07) = 363«/1a.
1=1

max

[IpoBepsieM 310 ycioBue
Pmax = 363 klla < 1,2 * 306 = 367 «lla.
Benmnunaa (akTHYECKOro OTKIOHEHUS Pmax OT 1,2R, BBIUHCICHHAs 10

dbopmyre (2.26), paBHa
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367 —363
367

100% =1%.

Henonarpyxenne ocHOBaHUs cOCTaBIAET 1%, 4To MeHble T0ImycTUMBIX 10%.

Jlanee st cTaguM  3aBEPIICHHOTO CTPOUTEIHCTBA TMPOU3BOJAAT  pPacyueT
nedopmariiii ¥ mpoBepKy HECYIel CTOCOOHOCTH OCHOBAHUAI.

Pacuer ocanku ocHoBaHus PpyHmameHTa BeseM no gopmyse (2.27).

CHauana pa3buBaecM OCHOBAaHHE HIDKE MOJOMIBHI (DyHAAMEHTA Ha 3JIEMEHTAPHBIC
ciiou h = 0,4b = 0,4* 1,0 = 0,4 m. Takux cimoeB npuHUMaeM B npenenax UID-1 B
KOJINYECTBE IIECTH, YACTUYHO 3aXBaThiBaeM HojcTuiaromui MI'-2 (cm. puc.2.4).

Haxonum o ¢popmyse (2.31) BepTUKaabHOE HANPSKEHHE OT COOCTBEHHOIO BEca
I'PYHTa Ha ypOBHE MOJOWBBI PyHIAMEHTA S,q0 = 17,4* 3,15 = 55 klla. I1o popmyne
(2.33) onpenensgeM 3HAYCHHUS S;q HA PA3IMYHBIX TTIyOHHAX, IPH 3TOM B3BEIIMBAIOLICE
JEUCTBUE BOJBI M TIOPOBOE JaBJICHHE HE Y4yuThiBaeM. Hampumep, Ha ypoBHE
MOIOMIBKI iepBoro ciost Z=40cm

h1=40cm, s,1 =55 + 17.4*0.4 = 62«/1a.

BeprukaibHble HampspKeHUS OT BHEIIHEW Harpy3ku (p=256klla) omnpexaensem
o gopmyne (2.29). Insa riyounsr z; = 40 cm naxogum (= 2* 40/100 = 0,8. 3Has
n=Ib >10 u { = 0,8, onpenemnsiem o npui. 22 3HaueHue «; = 0,881. Hanpskenue B
rpyHte Ha rayoumne z; = 40 cm cocraBinsger o, = 0,881* 256 = 226 «lla.
AHanoOrM4HBIM 00pa30M BBIYUCIEHBl 3HAYEHHUS Oy A JIPYyrUX TIIyOWH, YTO
MPEICTaBICHO B Ta01.2.5.

BepTukanbHble HaNpsHKEHUST OT COOCTBEHHOTO Beca BHIOPAHHOTO MPH OTPBIBKE
KOTJIOBaHa IpyHTa 0., onpexaenseM no ¢opmyne (2.30), cuutas pasmepsl B ILIaHE
dbyHIaMeHTa W KOTJOBaHAa paBHBIMH MeXay coboil. Hampumep, npu z=40cm
0.,—55*0,881=48«/1a.

BrruncisieM pasHOCTb HAIPSHKEHUHN 0zp-0;, @ TAKXKE PA3HOCTh Oypi=0,; B CEPEIUHE
CJIOEB TIO TIyOWHE C)KMMAeMOW TOJIIM OCHOBaHMS. HUKHIOI TpaHHIy CKUMaeMOH

TOJIIIA OCHOBAaHMS MpUHUMAaeM Ha riyouHe Z=H =280 cm, rae BBINOIHEHO yCIOBUE

oy =52 klla = 0.56,4=0.5*104=57«l1a.
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K pacuery ocanku ocHOBaHHS QyHIaMEHTa

Tabmnura 2.4

Z, 4 o Gzgy 0,5 59| Ozps Gz |Ozp=Ozy | Ozpi~Ouyis hi, Ei,
cM klla klla klla klla klla klla CM klla

0 0,0 | 1,000 55 28 256 55 201 190 40 | 11x10°
40 0,8 | 0,881 62 31 226 48 178 145 40 | 11x10°
80 1,6 | 0,642 69 35 146 35 111 97 40 | 11x10°
120 2,4 | 0,477 76 38 109 26 83 80 40 | 11x10°
160 | 3,2 | 0,374 83 42 96 20 76 69 40 | 11x10°
200 | 4,0 | 0,306 90 45 78 17 61 57 40 | 11x10°
240 | 4,8 | 0,258 97 49 66 14 52 49 40 | 11x10°
280 | 56 | 0223 | 104 | 52 |< 57 12 45
320 6,4 | 0,196 111 55 [> 50 Hwxnss rpanuna
360 7,2 | 0,175 118 59 CKMMAEMOM TOJIIIIN
385 7,7 | 0,165 122 61
400 | 8,0 | 0,158 125 63

Ucnions3ys nanHbie Tab1.2.4, BRIYUCISEM OCAIKy OCHOBaHUS (pyHIaMEHTa IO
dbopmyie (2.27), B KOTOpOH TIpH TIyOMHE KOTJIOBaHA 3,15M < SM BTOpOE ciaraemoe

HC YUHUTBIBACM!

(190+145+97 +80+ 69+ 57 + 49)40

5=0,8 !
11+10

=2,0 cm.

CornacHo npuin.21l nias MHOTOATaXHBIX OECKAPKACHBIX 3[aHUN C HECYIIMMHU
CTEeHaMH M3 KUPIUYHOHN KJIaJKu 0e3 apMHUpOBaHHs TpelenbHas ocaika Sy, = 12 cm.
Pacuetnas ocanka S =2,0cm < S, =12 cm.

VYcaoBue pacdyera ocHoBaHUSI (yHAAMEHTa IO BTOPOMl TpyIIe MpeaesbHbIX
COCTOSIHMM COOJIO1aeTCs.

[locne ymOBIETBOpPEHUS YCIOBUSM pACUYETOB MO MPEAEIbHBIM COCTOSHUSM
OKOHYATEJIbHO Ha3HayaeM MapKy (yHAAMEHTHOW IUTUTHI, Ucrionb3ys npui. 23. Ilpu
mupune ¢yaaameHTHOW winuThl 1000 mwm., TommuHe creHbl moaBaia 500 mm (He
menee 300 mMMm), pacueTHOM JaBJICHMM HAa OCHOBaHHWE TOJ IMOJOIIBOM (yHAaAMEHTa

p=256/1=256xlla < R=360 xlIla, 3anmpoeKTHUpOBAaHHBIA JIEHTOUYHBIH (PyHIAMEHT
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OTHOCHTCS K 2 TpyIe mo Hecymei cnocooHoctu (cM. npmir.23). [IpuauMaeM Mapky
¢bynnamentHon mtel OJI 10.24-2.
BBITOTHUM TIPOBEPKU B CTAJAMH HE3ABEPIICHHOTO CTPOUTEIHCTBA B COOTBETCTBUH
¢ n.2.2. [IpeaBapuTeIbHO BEIYMCIUM HEOOXOIMMBIC TApaMETPhI
G=36+58+11,8+25=56,1kH/m,
¥ =1,050", = 16,5%1,05== 17,3 kH/M" ;
0" =0,99, =0,9%20° =18°

(3HaueHue ¢; =20° npuHATO 1O TadM.2.3);

h', = =0,58m .

MHTEeHCUBHOCTh  aKTUBHOTO OOKOBOTO JaBJIEHUS TpPyHTa B  YpPOBHE
TIOBEPXHOCTH TUIAHUPOBKH 110 Gopmyiie (2.39):

0
o, =17,3%0,58tg2 (45° — 12) =5,3«/Ta.

NHTEeHCUBHOCTh aKTUBHOTO OOKOBOI'O JIaBJICHHS TPYHTa B YPOBHE IOJOIIBHI
dbyHnaamenTa o popmyie (2.40)

0
., =17,3(0,58 +315)tg * (45° — 12) =341xl1a.

PaBHOEHCTBYIONTYI0O aKTUBHOTO OOKOBOTO JaBJICHHWS TpPyHTa Ha CTCHY
M0JIBaJIa OTpeIeisieM KakK IIIOIIa b SMOPbl 00KOBOTO JaBicHHs (cM.puc.2.3)

£, = %u ;Uaz d =33 a5 6ok,

[TpoBepsieM GyHIAMEHT Ha CABHT 10 Tojo1IBe M0 hopmynam (2.35) - (2.37).
2Fsq =1,2%62=74,4xH/m,
2F¢=0,9%0,55*56,1=28 xH/m.
VYcnoue (2.35) He BBIMOTHSAETCS, TaK KaK
2Fsa =74,4>0,9%28/1,15=21, IxH/m.
[Tpon3BouM MPOBEPKY Ha OMPOKUIABIBAHNE OTHOCUTEIILHO IpaHu PyHIaMEHTA
(rouku 0 Ha puc.2.3). Jns sroro mo ¢opmyne (2.43) ompenenuM pacCcTOSHUE OT

MOOIIBBI PyHIAMEHTA JI0 IIEHTPA TSHKECTHU AIIOPHI OOKOBBIX JIaBJICHUI

_ 315(315+3%0,58)

= =119m.
3(3,15+2*0,58)
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CyMMy ONpPOKHIBIBAIOIINX MOMEHTOB HalaeM 1o Gopmyiie (2.42)
IMg = 1,2%62%1,19 =88,6 kHm.
CyMMa yJIep>KUBAIOIIMX MOMEHTOB OTHOCHTEIbHO TOukH O (puc. 2.3)

ompenensercs mo ¢opmye (2.44):
M, = O,9[(36+5,8)% +(118+ 2,5)(0,375+%) | =30kHn
Ycnosue (2.41) He BBIMOIHSACTCS, Tak Kak 2Mg, =88,6 > 0,9*30/1.15=23 xHm.
[Tockonbky ycnoBus (2.35) u (2.41) He yIOBIETBOPSIIOTCS, OOPAaTHYIO 3aChIIKY

[MIa3yX KOTJIOBaHA TI'PYHTOM CJIICAYCT IIPOU3BOAUTHL IIOCIIC YCTpOﬁCTBa IMCPCKPBITUA

HaJd I10ABaJIOM.
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IMpuioxenust

[Ipunoxenue 1

HOI[pa?)I[CJ'IeHI/Ie TIIMHUCTBIX TPYHTOB 110 YUCITY INIACTUIHOCTH

PaSHOBI/II[HOCTI) TIMHUCTBIX TPYHTOB

Yucno mnactuynocty |,

Cymech

CyrnmHok

['munaa

1<1,<7
7<1,< 17
1,>17

[Tpunoxenue 2

Hoz[pa3z[eneHI/Ie TIIMHUCTBIX TPYHTOB I10 ITIOKAa3aTCJII0 TCKYUYCCTHU

Pa3HOBHJIHOCTH TJIMHUCTHIX TPYHTOB ITokazarenb Tekydect |
Cymnecs:
— TBepAas I <0
— TJIacTUYHAS <ILxl
—TeKyJas IL>1
CyTJIMHKY M TJIUHBI:
— TBEpJbIC . <0
— TMOJYTBEPIbIC 0<1,.<0,25
— TYTOILUIACTUYHbIC 0,25< 1, <0,50
— MSATKOILIACTUYHBIC 0,50< I <0,75
— TEKy4eIJaCTUUMbIC 0,75< 1. <1,00
— TEeKy4He IL.>1,00

[Ipunoxenue 3

[loapa3nenenne KpymHOOOJIOMOYHBIX TPYHTOB U MIECKOB 10
K03 PULIEHTY BOAOHACHIIIICHUS Sy

Pa3HOBUIHOCTH TPYHTOB

Koadduruent BomonaceImenus Sy

Majioli cTerieHu BOJIOHACBIIIICHUS
(ManoBIaXXHBIEC)

Cpennelt cTenieHr BOJIOHACKIIICHUS
(BIaxHBIE)
Haceimennsre Bogon
(BOJIOHACBKIIIIEHHBIE)

0< §,<0,50
0,50< §,<0,80

0,80< 5,<1,00
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[Tpunoxenue 4

[loapasnenenue necyaHbix TPYHTOB 10 KOG GUIIMEHTY TOPUCTOCTH

Koadduiment nopucroctu e
Pa3znoBugHOCTH Ileckn TPaBEIHCTHIC, Teckn eckn
IIECKOB KPYIIHBIE U CpEIHEN
MEeJKue IblJIEBAThIE
KPYIHOCTH

[ImoTHEBII e<0,55 e<0,60 e<0,60
CpenHeit TNIOTHOCTH 0,55< e<0,70 0,60< e<0,75|0,60< e<0,80

PeIxuterii e>0,70 e>0,75 e>0,80

[Ipunoxenue 5

HopmatuBHbie 3HaueHust MoyIist ieopmaniuu
TJIMHUCTBIX HEJIECCOBBIX TPYHTOB

HanmenoBanue rpyHTOB U

Monyns neopManiiu rpyHTOB

Hpomexoxere IIpeIeIbl HOPMAaTUBHBIX E, MITa, npu xod¢purmente
I/Ir;;ii) E:;T 3HAYEHUHN UX MTOKA3aTeIIs HOPHUCTOCTH €, pABHOM
TEKy1eCTH 0,45/0,55/0,65|0,75 0,8 0,95 1,05
Yerpepruunpie |Cynecu 0=l <0,75 3224|116 |10 | 7 | - -
AJTIOBHANBHBIE 0=1.=0,25 34|27 |22 |17 |14 ] 11| -
JlemoBuanpubie |Cyrmaaku 025<1,<0,5 |32 | 25 | 19 | 14 | 11| 8 | -
OzepHble 0,5<1.<0,75 - | - 17|12 8| 6 | 5
o 0<1.<0,25 - 12812421 18| 15| 12
SCPHO™ e 0,25 < 1,<0,5 - | - |21 |18|15|12| 9
aJUTIOBUAJIbHBIC 0.5< 1, <0.75 ] ] ) 15 121 9 7
Yersepruunpie |Cymecn 0< 1. <0,75 33|24 |17 |11 | 7| - | -
0<1.<0,25 40 | 32 | 27 | 21 | - - -
DaroBUOIIISAIIMAID
HBIC Cyrmunuku 0,25 <1 35|28 |22 |17 |14 | - -
0,5<1. <0,75 - - | 17113 |10 | 7 -
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[Ipunoxenue 6
HopmatnBHBIE 3HaUEHHUSI YAETBHOIO CLEIUIEHUS ¢y, Kl]a,
yria BHYTPEHHETO TPEHHS ¢, Tpall. U Moayis nedopmamuu £, MIla,
IIECYaHBIX TPYHTOB YETBEPTUYHBIX OTIIOKECHHUM

Iecuanne O6o3HaueHus XapakTepucTuka rpyHTOB IIpu KodhduiiueHTe
XapaKTEPUCTUK TIOPUCTOCTH €, PABHOM
R rpYHTOB 0,45 0,55 0,65 0,75
I"paBenucThbie Cn 2 L § )
- O 43 40 38 -
PYTHEIE E 50 40 30 -
y Cn 3 2 1 -
Cpeaeii iy 40 38 35 :
KPYIHOCTH E 50 40 30 i
Cn 6 4 2 -
Menkue O 38 36 32 28
E 48 38 28 18
Cn 8 6 4 2
I[Ibu1eBaThIC On 36 34 30 26
E 39 28 18 11

[Ipunoxenue 7

HopmatuBHBIE 3HaUEHHUS YIETBHOIO CLEIUIEHUS ¢y, Kl]a,
yIJla BHYTPEHHETO TPEHUSA ¢, TPAL.,
TJIMHUCTBIX HEJIECCOBBIX I'PYHTOB YETBEPTUYHBIX OTJIOKEHUN

HaunmenoBanue rpyHToB | O003Ha4 | XapaKTEPUCTUKHU TPYHTOB MIpU KOdDPuiiueHTe
U TIPEICTIBI eHUs MOPUCTOCTH €, PABHOM
HOpPMAaTHBHBIX 3HaYeHuM | xapakrep | 0,45 | 0,55 | 0,65 | 0,75 | 0,85 | 0,95 | 1,05
UX MOKa3aTess UCTUK
TEKY4YEeCTH TPYHTOB
0<I1.<£0,25 Cn 21 17 15 13 - - -
On 30 29 27 24 - - -
Cymeen I 1 <075] ¢ | 19 | 16 | 13 | 1L | 9 | - | -
On 28 26 24 21 18 - -
0<I1.<0,25 Cn 47 37 31 25 22 19 -
Cyraun On 26 25 24 23 22 20 -
KA 0,25<1.<£0,5 Cn 39 34 28 23 18 15 -
On 24 23 22 21 19 17 -
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HaumenoBanue rpyHTOB | O003Ha4 | XapaKTepUCTHKH IPYHTOB MPHU KOIPPHUIIUCHTE
U TIpeeIIbI EHHUS MOPUCTOCTH €, PABHOM
HOpPMAaTHBHBIX 3HaUeHui | xapakrep | 0,45 | 0,55 | 0,65 | 0,75 | 0,85 | 0,95 | 1,05
UX ITOKa3aTeis HCTHK
TEKy4eCTH IPYHTOB
05<1.£0,75 Ch - - 25 20 16 14 12
On - - 19 18 16 14 12
0<I1.£0,25 Ch - 81 68 54 47 41 36
On - 21 20 19 18 16 14
UL 0,25<1.<£0,5 Ch - - 57 50 43 37 32
On - - 18 17 16 14 11
05<1.<£0,75 Ch - - 45 41 36 33 29
On - - 15 14 12 10 7

[Tpunoxenue 8

CyMMa aOCOJIIOTHBIX 3HAYEHUH CPETHEMECSIYHBIX OTPHULIATENIbHBIX TEMIIEPATYp 3a
3umMy M;, cpenHss TeMIieparypa ssHBapsi U HOMEP CHETOBOI'O M BETPOBOI'O palioHa

Topox M, TeMnepaTyga CH@I:OBOﬁ BeTpVOBoﬁ i%iﬁ)}(ﬁi
aaBaps, C palioH palioH

BETpa, M/C
1 2 3 4 5 6
AcTpaxaHb 15,5 -6,7 I i 5
bearopon 21,9 -8,5 11 1 5
Bnagumup 36,4 -11,9 11 I 4
Bouarorpan 20,4 -7,6 1 11 5
Bosorna 394 -12,6 \V/ I 5
Boponex 29,9 -9,8 11 1 5
HBanoBo 39.1 -11.9 v I 4
Kamyra 30,9 -10,1 11 I 4
KocTtpoma 39,8 -11,8 v | 5
KpacHogap 2,2 -1,6 1 v 5
Kypck 25,7 -9,3 11 I 5
JInnenk 32,8 -10,3 11 1 5
MockBa 32,9 -10,2 I I 4
Hwmxuunit Hosropon | 39,6 -11,8 v I 5
Hosropon 28,5 -8,7 11 I 4
Open 29,0 -9,7 11 1 5
Ilensa 411 -12,2 11 1 5
[TckoB 22.9 -7.5 11 I 4
PoctoB-Ha-/{ony 13,1 -5,7 ] 11 6
Psi3anp 34,9 -11,0 11 I 5
Camapa 449 -13,5 \Y/ 11 5
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Caukr-lletepOypr 24.8 -7.8 11 1 4
CapaToB 37,5 -11,0 I i 5
1 2 3 4 5 6
CMoueHck 28,6 -94 11 I 5
CraBpornoJb 6,0 -3,2 1 v 5
Tam6oB 345 -10.9 11 1 5
Tyna 41,3 -19,9 11 I 5

VY IbIHOBCK 48.3 -13.8 v 1 5
Ypa 51,6 -14,9 Vv I 4
Yebokcapsl 451 -13,0 v | 5
YenaOMHCK 56,6 -15,8 [\ 1 3
SpocaaBib 38,5 -11,9 v | 5

[Tpunoxxenue 9

2 o
Bec cHeroBoro IIOKpOBa Sg Ha l M I'OPHU30HTAJIbHOU ITIOBCPXHOCTH

3eMJIU
CHeroBble paliOHbI I I i | v { v [ VI [ VIl | VI
(mpuauMmarorcs no kapre 1 mpui. K [13])
Sy, klla 08112 |18 |24]32 |40 | 48|56
[Ipumeuanus:

1. HopMmaTuBHOE 3HauY€HHE CHETOBOM HArpy3Ku ompenensercs no ¢Gopmyse

(1.1).

2. Jlns paiioHOB cO cpenHed TemrepaTypoi siHBaps MuHyc S5°C U HUKe
MOHWKEHHOE HOPMATHMBHOE 3HAYEHHE CHErOBOW HArpy3Kd OIpEesaeTcs

YMHO>KEHHEM €€ HOPMATUBHOI'O 3HaueHus Ha Ko uiuent 0,7.

3. Jlns paiioHOB co cpenHed TemrepaTypod siHBaps Bbimie MuHyC 5°C
MOHM)KEHHOE 3HAY€HUE CHETOBOM HArpy3KU HE YUUTHIBAETCA.

[Tpunoxenue 10

3HayeHNEe HOPMATHBHBIX HAT'PY30K HA NEPEKPHITHS

Ne [TomenieHust 31aHUN U COOPYKEHUI Hopmarusiere
IL.I1. 3HaueHus Py, klla
1 2 3
KBaptupbl XWIBIX 31aHUM; CHAJIbHBIC ITOMEIICHUS JIETCKHUX 1,5
1 |AOWIKOJIBHBIX VUPEXKIACHUM W IIKOJ-UHTEPHATOB; JKUJIBIC
NOMEIIEHUS JOMOB OTJbIXa M MAHCHOHATOB, OOLICKUTUH U
TOCTUHUIL; aJIaThl OOJLHUI] U CAHATOPUEB; TEPPACHI
CnyxxeOHble TIOMEIIEHHsS] aAMUHUCTPATUBHOTO, HWHXKEHEPHO- 2,0
o |TEXHHYECKOTO,  HAay4HOro  MepcoHaia OpraHu3anuii u
YUPEKJICHUM; OQHUCHI, KIACCHbIE TOMENIEHUS YUYPEKICHUN

MIPOCBEIIEHUSI; OBITOBBIC MOMEIICHUS (Tap/IepoOHbBIE, TYIIEBHIE,
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yMBIBaJIbHbIC, YOOpHBIC) TMPOMBIIUICHHBIX TMPEANPUATAN U
OOI1IECTBEHHBIX 37JaHUN U COOPYKEHUM

1 2 3

KaOunetrsl u nabopaTopum yuypexiaeHuid 3apaBooxpaHeHus,| He menee 2,0
7a00paTOpUU YUPEKACHUN MPOCBEIICHUS, HAYKHU; MOMEIICHUS
AJIEKTPOHHO-BBIYUCIUTEIBHBIX MAIMH; KyXHH OOIIECTBEHHBIX
3 [3maHMil; TIOMEIICHUS YYPEKACHUN OBITOBOTO OOCITYKHUBAaHUS
HacelieHusl (MapuKMaxepcKue, aTeiabe W T.I.); TEXHUYECKHE
STAXH KUJIBIX U OOIIECTBEHHBIX 3IaHHUI BBICOTON MeHee 75 M;
MOJABAJIbHBIE TOMEIICHHUS

4 |YepnauHble TOMEIICHUS 0,7
[TokpbITHA HAa y4acTKax:
a) C BO3MOXHBIM CKOIUICHHMEM JIIoAeH (BBIXOIAIIMX U3 4.0
5 MIPOU3BOJICTBEHHBIX IOMEIICHUH, 3aJI0B, ayAUTOPUNA U T.II.)
0) UCIIONIB3YEMBIX JJISI OT/AbIXA 1,5
B) MIPOYMX 0,5
3anbl:
a) YNTAJIbHBIC 2,0
6 0) obenenHbIe (B Kade, pecTopaHax, CTOJIOBBIX U T.I1.) 3,0
B) coOpaHUM M COBEIIAHWM, OXHUJAHUS, 3PUTEIbHBIE U 4,0
KOHIICPTHBIC, CIIOPTUBHBIC, (DUTHEC-TIEHTPHI, OUITbSIPTHBIC
') TOPTOBBIC, BBICTABOYHBIC U SKCITO3UIIMOHHBIC He menee 4,0

[Tpunoxenue 11

HopmaTuBHBIE 3Hau€HUs HArpy30K Ha PUTENIH U IJIUTHI NEPEKPHITUN OT Beca
BPEMEHHBIX MEPEropoAoK CIeAyeT IPUHUMATh B 3aBUCUMOCTH OT UX KOHCTPYKLIHH,
pPacHoJIOKEHUs] M XapakTepa ONHMpPaHWs Ha IMEPEKPBITHS W CTEHBl. Y Ka3aHHbIC
Harpy3Ku JIONMYCKAeTCsl YYUTHIBATh KaK PAaBHOMEPHO pachpeeieHHble J00aBOYHbIE
Harpy3ku, INpUHUMAas WX HOPMATUBHBIE 3HAYEHUS HA OCHOBAaHUM pacyera s

MIPEANOJIAraeMBbIX CXEM pPa3MEIICHUS NEpEeropoaok, Ho He meHee 0,5 klla.
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[Tpunoxenue

Ko punueHTHI HAIEKHOCTH 10 HATPY3KE Y5

(MOCTOSIHHBIE HATPY3KH)

12

HanmvenoBanme GpakTopoB, BRI3BIBAIONINE HATPY3KA V¢
1 2
KoncTpykiuu:
Merammmueckue 1,05
betonnsie (co cpeaHelt MIOTHOCTRIO cBhIIIE 160 1,1
Kr/M3), )Kene300eTOHHbIE, KaAMEHHBIE, apMOKaMEHHBIE,
JICPEBSIHHBIC
1 2
BerouHsIe (Co cpenHeii moTHOCThI0 160 Kr/M° 1
MeHee), H30JISIIIMOHHBIC, BRIPABHUBAIOIUE U
OTJICJIOYHBIC CJIOM (TUTUTHI, MAaTepHAIBI B PyJIOHAX,
3aCBINKH, CTSDKKU U T.11.), BBIIIOJHCHHBIC:
B 3aB0JICKHX yCIIOBHSIX 1,3
Ha CTPOUTEJIHLHOM TIJIOMIAIKE 1,3
I'pyHTSL:
B MIPUPOJTHOM 3JIETAaHUU 1,1
HaCBIITHBIC 1,15
I[Ipumeuanue
[Ipy npoBepke KOHCTPYKIMHA HA YCTOWYHMBOCTH ITOJOKEHUS IPOTHUB

ONPOKUIBIBAHUSA, a TAKXKE B IPYTUX CIy4asiX, KOTJa YMEHbIIEHUE BECA KOHCTPYKLUN
Y TPYHTOB MOKET YXYAIIUTH YCJIOBHS paOOThl KOHCTPYKIUHU CleAyeT IPUHUMATh ¢

=0,9.

(BpeMeHHBbIE HATPY3KH)

[Tpunoxenune 13
Ko3¢puuueHTHI HAIEKHOCTH IO HATPY3KE V¢

HaumeHoBaHue (akTOpoOB, BbI3bIBAIOIINE HATPY3KU Vi
CrammonapHoe 000py0BaHHE 1,05
BpemeHnHble neperopoaku no npwi. 19
PaBHOMEpHO pacripesielieHHbIE HAarpy3KH Ha MEePEKPBITUS
(cm. mput. 17)
MIpU NTOJIHOM HOpMATHUBHOM 3HaueHuu Menee 2.0 klla 1,3
py OJTHOM HOpMaTuBHOM 3HaueHuu 2.0 klla u Gonee 1,2
KpaHnoBbIe Harpy3ku 1,1
BeTpoBble Harpy3ku 1,4
CHeroBble Harpy3Ku 14
PaBHOMEpHO pacnpeneieHHbIe HArpy3KU Ha IEPEKPBITUS 1,2

ABTOCTOSHOK
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[Tpunoxenue 14
Ko3gduunentsi Ky,

Koaddunment Ky, mpu pacueTHoiM
CpeIHECYTOYHOM TeMIlepaType Bo3IyXa B
MTOMEIICHUH, PUMBIKAIOIIEM K HapyKHBIM
dbynnamentam, °C

Oco0EeHHOCTH COOPYKEHHUS

0 5 10 | 15 | 2V"
0oee
be3 moxBana ¢ monamu,
yCTpanBaeMbIMHU
110 TPYHTY Ha Jiarax 0,9 0,8 0,7 0,6 0,5
10 TPYHTY 1,0 0,9 0,8 0,7 0,6
110 YTEIJICHHOMY ITOKOJIBHOMY 1,0 1,0 0,9 0,8 0,7
MEPEKPHITHIO
C moaBaJioM WM TEXHUYECKUM 0.8 0.7 0.6 0.5 0.4
[TOAIIOIBEM

[Mpumeuanus: 1. Koadduuments: ki, mans s GyHIaMeHTOB C BBIHOCOM OT BHEUITHEH
rpanu ctensl a,<0,5 M, ipu a,>1,5 M 3Hauenue Ky nossimaercs Ha 0,1,
Ho He Ooxnee k,=1.

2 1Ipu npOMEKYTOUYHBIX 3HAYEHUAX TEMIIEPATYPBI BO3yXa
MPUHUMAIOT Kp, TI0 HHTEPITOJISIINY.
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[Tpunoxenue 15

3aBUCUMOCTBD TJTyOUHBI 3aJI0KEHUS (PYyH/IaMEHTA OT PACUETHBIX TIIyOUH

IMIPpOMCP3aHUA df. " 3aJICTaHUA YPOBH:A ITOA3CMHBIX BOJI dW

['pyHTHI IO MOIOIIBOM (DyHIAMEHTA

['myOuHa 3amoxeHus
byHIaMEHTOB
B 3aBUCHUMOCTH OT
ds. u dy, M, ipu

dy < d;.+2 dy > d;.+2

CkanbHble, KPYMTHOOOJIOMOYHBIE C IECUaHBIM
3aI0JIHUTEIIEM, TIECKH IrpaBeNucThie, KpynHble | He 3aBucur ot d¢ | He 3aBucwur or d;.

Y CPEHEN KPYITHOCTH

3aITOJTHUTEIIEM TIPH TT0Ka3aTesIe TEKy4IeCTH
rpyHTa wiu 3amnoiaautens 1. >0.25

[Tecku MeKHe U TIBIICBATHIC He menee df. Tooxce
Cymecu ¢ nokasareneM Tekydectu |, <0 Toorce
To xe, mpu I, >0 " He menee d;.
CyrIMHKHM U ITIMHBL, 2 TaKKe
KPYIHOOOJIOMOYHEIE FPYHTHI C TIIMHUCTHIM Toorce

To xe, npu I < 0,25 He menee 0,5 d.

[Ipumeuanue: B cinydasx, korna riayOuHa 3aimokeHUs (yHAaMeHTa HE 3aBHCHUT OT

pacyeTHOM TIyOMHBI Tpomep3aHus Cr., COOTBETCTBYIOLIUE T'PYHTHI
JOJDKHBI 3ajieraTh JI0 TIyOWHBI HEe MeHee Op. [yOuHa 3a10XKeHHs
Hapy)XHBIX ¥  BHYTPEHHUX  (YHIAMEHTOB  HEOTAILJIMBAEMBbIX
COOpY)KE€HUW Ha3Havaercss 1o npui.l0, mnpu 3TOM riIyOMHa
HCUYUCTISCTCS: NMPU OTCYTCTBUHU MOJIBaja WM TEXHUYECKOTO IMOIIOJbs
— OT YpOBHS IUIAHUPOBKHU, a NMPU HAJIMYKMKU — OT TOJIa MOABajIa WU
TEXHUYECKOTO MOAMOJIbS.

[Tpunoxenue 16

Pacuernbie conporuBienust Ry KpymHOOOJIOMOYHBIX TPYHTOB

KpynHoo6:10M04YHbIE TPYHTHI 3nauenue Ry, klla
["aneynukoBbIE (11I€0EHUCTHIE) C 3AMOTHUTENIEM:
HeCYaHbIM 600
IJIMHUCTBIM IIPH IT0KA3aTeNe TEKYyYECTH:
IL <05 450
0,5<1.<£0,75 400
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KpynHoo010MOUYHBIE TPYHTHI

3nauenue Ry, klla

['paBuiiHble (ApECBSIHBIC) C 3AMOTHUTEIIEM:

IeCYaHbIM 500
TJIMHUCTBIM TIPH ITOKa3aTeNIe TeKYyYeCTH:
1L.<05 400
05<1.<£0,75 350
[Tpunoxenue 17
PacueTtHbie conpoTuBiieHus Ry IECYaHBIX TPYHTOB
3HaueHus Ry, klla, B 3aBucuMocTH OT
ITeckn IJIOTHOCTH CJIOJKCHHS TIECKOB
IUIOTHBIE CpeaHEH TIIOTHOCTH
Kpynusbie 600 500
Cpennelt KpynmHOCTH 500 400
Menkue:
MaJIOBJIa)KHBIE 400 300
BJIKHBIE W HACHIIIICHHBIE BOJIOM 300 200
IIe11eBaThIC:
MaJIOBJIa)KHBIE 300 250
BJIQYKHEIE 200 150
HACBIIIEHHBIE BOIOU 150 100

[Tpunoxenue 18

PacueTHbIe COIMPOTHUBJICHUA Ro I'IMHUCTBIX

(Hempocal0YHBIX) TPYHTOB

['muaUCTBIE Koaddumment | 3nauenus Ry, klla, npu nokasarene
TPYHTBI NOPUCTOCTHU TEKY4YECTH TPyHTa
e ||_ =0 ||_ =1
Cynecu 0,5 300 200
0,7 250 150
0,5 300 250
CyrnuHku 0,7 250 180
1,0 200 100
0,5 600 400
['muHbL 0,6 500 300
0,8 300 200
1,1 250 100
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[Tpunoxenue 19
KoaddummenTst ycnosuii padboTsl y,, | 7.,

Koaddumment v, ais
Kosdbu COOPYKECHUH C >KeCTKE)I?I
TpyHTE! HCHT KOHCTPYKTHUBHOM CXEMOH IIpHU
Y. OTHOIIIECHUH JIUHBI
COOPYKEHHUS W €T0 OTCEeKa
K BbicoTe L/H, paBHOM
4 u 6oiee 1,5 u MeHee
KpynHo0o0610MO4HBIE C TIECHAHBIM
3aIIOJIHUTEIIEM U IIeCYaHbIC,
KpOME MEJIKUX M TbLIEBAThIX 1,4 1,2 1,4
1,3 1,1 1,3
Ileckn menkue
IIeckn mpLIEBaTHIE:
MAaJIOBJIQ)KHEIE U BIIQ)KHEIE 1,25 1,0 1,2
HaCBIIIIEHHEIE BOAOU 1,1 1,0 1,2
['muHUCTBIC, a TaKKe KPYIMHOOOJIOMOYHBIC C
TJIMHUCTBIM 3aroJIHUTENIEM C ITOKa3aTelieM
TEKY4eCTH TPyHTa WJIN 3aIOJTHUTEIIS
1, <0,25 1,25 1,0 1,1
To xe, mpu 0,25 < 1, <0,5 1,2 1,0 1,1
To xe, mpu 7, > 0,5 11 1,0 1,0

[Tpumeuanue: J{j1si COOpyKeHH ¢ THOKOI KOHCTPYKTHBHOM cxeMoii '<2=1,

Kosdpduumentsr M, M M,

[Tpunoxenune 20

KoaddurmenTst KoadduimenTs
Dy » §0II’

P M Mg | M | TP M, M,
1 2 3 4 S 6 7 8
0 0 1,00 | 3,14 23 0,69 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
S 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 5,99 7,95
8 0,14 155 | 3,93 31 1,24 5,95 8,24
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1 2 3 4 3) 6 / 8

9 0,16 1,64 | 4,05 32 1,34 6,34 8,95
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 0,23 194 | 4,42 35 1,68 7,71 9,58
13 0,26 2,05 | 455 36 1,81 8,24 9,97
14 0,29 2,17 | 4,69 37 1,95 8,81 10,37
15 0,32 2,30 | 4,84 38 2,11 9,44 10,80
16 0,36 243 | 4,99 39 2,28 | 10,11 11,25
17 0,39 2,57 | 515 40 2,46 | 10,85 11,73
18 0,43 2,13 | 531 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 | 584 44 3,38 | 14,50 13,98
22 0,61 3,44 | 6,04 45 3,66 | 15,64 14,64

[Tpunoxenune 21

[IpenenbHble nepopManu OCHOBaHUS (YHAAMEHTOB OOBEKTOB HOBOT'O
CTPOUTEINILCTBA

[IpenenvHbie qedopManii OCHOBaHUS

CoopyKenus OTHOcHTEIbHAS Kpen %XaKCHMaHBHaﬂ
pa3HOCTh | S, WJIH CPCaAHsA
ocamok (As/L), | S, .0cazKa, CM
1 2 3 4
1 TIpou3BOJACTBEHHBIC W T'PaKIAHCKHEC
OJIHODTAXKHBIE 1 MHOT'OJTAKHBIE 3JTaHMS C
MOJTHBIM KapKacoM:
KEIEe300€ TOHHBIM 0,002 - 10
TO xe, C YCTPOHCTBOM 0,003 15
JKeIe300€ TOHHBIX MOSICOB 150305
MOHOJIMTHBIX ~TICPEKPBITHHA, a TaKkKe
3JTaHUS] MOHOJIUTHOM KOHCTPYKIIMH
CTaJIbHBIM 0,004 - 15
TO xKe, C YCTPOHUCTBOM 0,005 - 18

JKENe300€TOHHBIX TTOSICOB WA
MOHOJIUTHBIX MTEPEKPBITHH

2 3gaHus U COOpYXKEHHUS, B 0,006 - 20
KOHCTPYKIIUSAX KOTOPBIX HE BO3HHKAIOT
YCUJIHSI OT HEPABHOMEPHBIX OCaJIOK
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1 2 3 4

3 MHorostaxHble OecKapKacHbIE 3IaHHSI
C HECYIIIMMH CTEHAMH H3:

KPYIIHBIX MaHeIen 0,0016 - 12

KPYHHBIX OJIOKOB WM KHPIUYHOU 0,0020 12
KJIaJKu 06€3 apMUpOBaHUs

TO K€, C ApMUPOBAHUEM, B TOM YHUCIIE C 0,0024 18
YCTPOMCTBOM KE€I€300€TOHHBIX TMOSICOB
VI MOHOJUTHBIX TEPEKPBITHIA, a TaKkKe
3JJaHUS] MOHOJIUTHOM KOHCTPYKIIUU
4 CoopyxeHus AJIEBATOPOB u3
KEJIe300€TOHHBIX KOHCTPYKITUH:

pabodee 3/1aHME M CHJIOCHBIM KOPIYC - 0,003 40
MOHOJINTHOM KOHCTPYKIIMA Ha OJHOM
(GyHIAMEHTHOU TIJIUTE

TO K€, COOPHON KOHCTPYKIINU - 0,003 30

OTJICTILHO CTOSIIUN CHUIIOCHBIN KOPITYC " 0,004 40
MOHOJHUTHON KOHCTPYKIIHH

TO K€, COOPHOM KOHCTPYKIINU - 0,004 30

Koa¢puuuenr o

[Tpunoxxenue 22

Koaddumment o nnst byngameHToB
£ =22/ b | kpyrsbix HpHMOYFOHBHHf C COOTHOIICHHEM CTOPOH | "\
n = /b, paBHBIM

1,0 1,4 1,8 24 | 3,2 5 (7>10)
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 0,063 | 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 0,223
6,0 0,040 |0,051]0,070|0,087|0,110(0,136|0,173 0,208
6,4 0,086 |0,045]0,062 | 0,077 0,099 |0,122|0,158 0,196
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Koaddunment o ayist pyHaameHTOB

IPSMOYTOJIEHBIX C COOTHOIIEHHEM CTOPOH
£ =2z/b|xpyrisix JI€HTOYHBIX
n = /b, paBHBIM

10 | 14 | 1,8 | 24 [ 32 ] 5 (17210)

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

[Mpumeuanus: 1. b - mmpuna wim auamerp ¢yHaamenta, | - nnuHa
dbyHnameHTa.

2. Jlns ¢yHZaMEHTOB, HUMEIOMIMX MOAOMIBY B (opMe MPaBUIBLHOTO
MHOTOYTOJIbHUKA C IUIOIIaJbl0 A, 3HAYEHUs O NPUHUMAIOTCA Kak JJid
KpPYTJIbIX (DYHIAMEHTOB PaJInyCOM r=J/A'z.

[Tpunoxenue 23

ILnuThI Ke1e300eTOHHBIE JIEHTOYHBIX QYHAAMEHTOB
dopMa 1 mapameTpbl IUIUT JEHTOYHBIX (DYHIaMEHTOB

[Tnutel mmpuHOt 600 MM [Tnuter mmpuHoMt 800-3200 Mmm
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HomeHnkinatypa niauT JIeHTOYHBIX (yHIaMEHTOB

Mapka miauThl OCHOBHBIE pa3Mephl TJIUTHI, Pacxon I'pynma no | Macca minThl
MM oeroHa, M HecyIen (cnpaBouHas),
b | h o CIIOCOOHOCTH T
@JI16.24-1 600 2380 - 0,37 1 0,93
dJ16.12-4 1180 0,18 4 0,45
DJI18.24 800 2380 150 0,46 1,34 1,15
dJI8.12 1180 0,22 1,3,4 0,55
@JI110.30 2980 0,69 1-4 1,75
@J110.24 1000 | 2380 350 0,55 1-4 1,38
®J110.12 1180 0,26 1-4 0,65
®JI10.8 780 0,17 1-4 0,42
®J112.30 2980 350 0,82 1-4 2,05
DJ112.24 200 2380 0,65 1-4 1,63
DJ112.12 1180 0,31 1-4 0,78
DII12.8 780 0,2 1-4 0,5
DIT14.30 1400 | 2080 | 390 0,96 14 24
DJ114.24 2380 400 0,76 1-4 1,90
DJ114.12 1180 0,36 1-4 0,91
DJI14.8 780 0,23 1-4 0,58
@JI116.30 2980 1,09 1-4 2,71
DJ116.24 1600 | 2380 500 0,86 1-4 2,15
dJ116.12 1180 0,41 1-4 1,03
®JI16.8 780 0,26 1-4 0,65
®J120.30 2980 2,04 1-4 5,10
®J120.24 2000 | 2380 700 1,62 1-4 4,05
®J120.12 1180 0,78 1-4 1,95
®J120.8 780 0,50 1-4 1,25
®J124.30 2400 | 2980 | 500 | 900 2,39 1-4 5,98
DJ124.24 2380 1,90 1-4 4,75
DJ124.12 1180 1,91 14 2,30
DJ124.8 780 0,58 1-4 1,45
DJ128.24 2800 | 2380 1000 2,36 1-4 5,90
DJI28.12 1180 1,13 1-4 2,82
DJ128.8 780 0,72 1-4 1,80
DJI32.12 1180 1,29 1,2,3 3,23
DJ132.8 3200 780 1200 0,82 1,2,3 2,05
Ilpumeuanue.

I. I'pynna mo Hecyimiel CHOCOOHOCTH B MapKe IUIUTHI MPOCTABISAETCS
nocieaHen yepes aeduc. s ynobctBa 3TU rpynmbl B Tabivile MPEACTaBICHBI B
cxaroi ¢opme. Hampumep, miauThl JE€HTOUHBIX (DYHAAMEHTOB IIUPUHON 3,2 M U
qHOU 1,2 M uMeroT MmapkupoBky ®J132.12-1, ®JI32.12-2, JI32.12-3.

2. Ilocneansis uudpa B Mapke yKa3bIBaeT Ha TPYIITY MO HECYLIEH CTOCOOHOCTH
mwnThl.  [IMUTBl  KaXX7q0M Tpynmbl XapakTepU3ylOT HauOOJbLIEH J0MyCcKaeMon
BEJIMYMHON /1aBJICHUS HA OCHOBAHME TOJI MOJOMIBON (DyHIaMEHTAa, B 3aBUCUMOCTH OT
TOJILIMHBI ONHPAIOIIUXCS Ha MUIATHI CTEH.
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K BbIOOpY Tpynmbl PyHIaMEHTHBIX IJTUT

[upuna Tommuna cTeHsl HaubGonbluee nomyckaeMoe JaBIeHHE Ha OCHOBAHHUE,
MITa(krc/kB.cM), A7t TPYIIT O HECYIIEH CIOCOOHOCTH
IUIUTBI, MM HE MEHEe, MM 1 | 2 | 3 | 4
160 0,45(4,5)
600
300 0,60(6,0)
160 0,15(1,5) 0,35(3,5) 0,45(4,5)
800 300 0,25(2,5) 0,57(5,7) 0,60(6,0)
500 0,60(6,0)
160 0,15(1,5) 0,25(2,5) 0,35(3,5) 0,45(4,5)
1000
300 0,22(2,2) 0,36(3,6) 0,45(4,5) 0,50(5,0)
1200-3200 160 0,15(1,5) 0,25(2,5) 0,35(3,5) 0,45(4,5)

IIpumeuanue. PacueTHOe NaBliecHHE Ha OCHOBAHME MOJ MOJOUIBOM (pyHIamMeHTa
ONPENEIAIOT AEJIEHUEM PACUETHON BEPTUKAIBHON PABHOMEPHOM IMOTOHHOW HArpy3Ku
(npu ko3 PUIIMEHTE HAIEKHOCTH O HArpy3Ke Y =1) Ha [UPUHY [LJTUTHI.

[Ipunoxenue 24
BJyioku 0OeTOHHBIE I CTEH MOABAaJIa

biioku cTeH noaBana noapas3AestoTCs Ha TPY THIA!

®OBC — cnjonHeIe;

®bB — cmomHble € BBIPE30M I YKJIQAKA IIEPEMBIYEK U IPOIMYCKa
KOMMYHHUKAIIMHI TOJI MMOTOJIKAMH MOJIBAJIOB TEXHUYECKUX MOATOJIBEB;

ObII — mycToTHBIE (C OTKPBHITHIMU BHU3 ITyCTOTaMH).

IHapameTpsbl 0.10k0B

Tun 6moka OCHOBHBIE pa3Mepbl 0JI0Ka, MM
Jlnura HIupuna b Bricota /1
2380 300; 400; 500; 600 580
ObC 1180 400; 500; 600
400; 500; 600 280
880 300; 400; 500; 600 580
ObB 400; 500; 600
ObII 2380 400; 500; 600 580

Ilpumeuanue. Tlpumep ycnoBHoro ob6o3Hauenusi Onoka tumna ObC, mmuHOMN
2380 mm, mupuHoit 400 MM 1 BbicoTOM 580 MM, U3 TSXKEIOro OETOHA:
®bC 24.4.6 -T I'OCT 13579-78

B xauecTBe mpumMepa B TaOJIMIIEC MPUBEICHBI MAPKH U XapaKTEPUCTHKU OJIOKOB
U3 TSHKEI0r0 OETOHA.
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XapakTepucTHKH 0JI0KOB M3 TAKEJI0r0 0€TOHA

Kinacc MouTtaxxHas netisd Pacxon marepuanon Macca 610xa
Mapka 650xa| 6eroHa no (cripaBouHas),
npouHoctH | Mapka | KonuuectBo | beron, Craib, KT T
Ha CKaThe M
1 2 3 4 5 6 7
ObC24.3.6-T I12a 0,406 1,46 0,97
ObC24.4.6-T 0,543 1,30
ObC24.5.6-T I13 0,679 2,36 1,63
dbC24.6.6-T 0,815 1,96
ObC12.4.6-T 0,265 0,64
OBbC12.5.6-T I12 0,331 1,46 0,79
ObC12.6.6-T 0,398 0,96
®bC12.4.3-T B7,5 0,127 0,31
O®bC12.5.3-T [14 0,159 0,74 0,38
OBC12.6.3-T 2 0,191 0,46
®BCI.3.6-T 0,146 0,35
®bC9.4.6-T I11 0,195 0,76 0,47
DBCI.5.6-T 0,244 0,59
®bC9.6.6-T I12 0,293 1,46 0,70
®bB9.4.6-T 0,161 0,39
®bB9.5.6-T B7,5 I11 0,202 0,76 0,49
®FB9.6.6-T 0,243 0,58
ObI124.4.6-T 2 0,439 1,05
ObI124.5.6-T| BI12,5 I12 0,526 1,46 1,26
ObI124.6.6-T 0,583 1,40

[Ipunoxenue 25

HOpMaTI/IBHOC 3HAYCHHUEC BECTPOBOTO AABJICHUA Wy

BeTpoBbie paliOHbI
(mpuHMMaroTCA 1o KapTe 3 la | Il 4l v v Vi Vi
npui. K [13])
Wo, kIIa 0,17 | 0,23 | 0,30 | 0,38 | 0,48 | 0,60 | 0,73 | 0,85
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[Tpunoxxenue 26

KoadurmenTs! K i1 THIIOB MecTHOCTH

BricoTa KoaddunumenT K 11 THIIOB MECTHOCTH

Ze, M A B C
<5 0,75 0,5 0,4
10 1,0 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1,0
80 1,85 1,45 1,15
100 2,0 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2,0
300 2,75 2,5 2,2
350 2,75 2,75 2,35

> 480 2,75 2,75 2,75

[Ipumeuanus:

A - OTKpBITBIE TMOOEpEeXbs MOpPEH, 03ep U BOJOXPAHWIIUIL, CEIbCKUE

MECTHOCTH, B TOM YHUCJE C MOCTPOMKaMU BbICOTOW MeHee 10 M, IyCThIHM, CTEIH,
JIECOCTEIH, TYHAPA,

B - ropoxackue TeppuUTOpUM, JIECHBIE MAacCCHUBBI W JIPYTHE MECTHOCTH,
pPaBHOMEPHO MOKPBIThIE MPEMATCTBUAMHU BbICOTOM Oosiee 10 Mm;

C - ropojackue pailoHbl ¢ IJIOTHOM 3aCTPOMKOM 3aHUSIMH BBICOTOM OoJee 25

CoopyXEeHHE CUMTACTCS PACIOJOXKCHHBIM B MECTHOCTH JAHHOTO THIIA, €CIIH
9Ta MECTHOCTh COXPAHSETCSA C HABETPCHHON CTOPOHBI COOPYI)KCHMsS Ha PacCTOSHUU
30h - mpu BeicoTe coopyxenus h 1o 60 M 1 Ha paccTosiHEK 2 KM - ipu h > 60 M.

Tumbl MeCTHOCTH MOTYT OBITh DPAa3IUYHBIMM JUIS PasHBIX PacUETHBIX

HaIpaBJICHUMN BETPA.
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TexHuyeckuil perasaMeHT o O€30MacCHOCTH 3[JaHUI U COOpPYKEHUM OT 26 nexadps
2014 rona. Ne 384-®3.

['OCT 54257-2010. HangeXHOCTb CTPOMTENBHBIX KOHCTPYKIUH W OCHOBAHUU.
OCHOBHBIE MOJ0KEHUA U TPEOOBAHMUS.

CTO 36554501-014-2008 HanexHOCTh CTPOUTENBHBIX KOHCTPYKIIUHA |
OCHOBaHMI. OCHOBHBIE TIOJIOKECHHUS.

['OCT 25100-2011 I'pynTel. Knaccudukanms.

CIT 22.13330.2016 AxtyanuzupoBanHas pemakius «CHull 2.02.01-83.
«OCHOBaHUS 3TaHUN U COOPYKECHUI.

CIT 131.13330.2012 AxryanmsupoBanHass pemakius «CHwull 23-01-99*
«CTpouTenbHasi KIIMMaTOJIOTUs.

CIT 20.13330.2016 AxtyanuzupoBannas pegakuus «CHull 2.01.07-85*
«Harpy3ku 1 BO31eUCTBUS.

CTO 36554501-015-2008 Harpy3ku 1 BO31€HCTBUS.

CIT 63.13330.2012 AxrtyanuszupoBanHas pegakuus «CHull 52-01-2003
«beToHHbIE U Kene300€TOHHBIE KOHCTPYKIUU. OCHOBHBIE MOJIOKEHUS.

Jlorytun B.B. Pacuer ocHoBaHuii U (pyHJaMEHTOB B KypCOBOM U JTUIIJIOMHOM
npoekTupoBanuu: yueonoe nocooue/ B.B. Jloryrun- Poctos v//1, 2012.

[TocoOue mo NMPOEKTHUPOBAHWUIO OCHOBAaHUM 3AaHWil U coopyxkeHuid (k CHull
2.02.01-83) — M.: Crpoitusaar, 1986.

OcHoBaHus, (QyHIAMEHTHI W  MOA3EMHbIE  coopykeHus:  CrHpaBOYHHK
npoektuposmurka / [lox o6m. pea. E.A. Copoudana u }0.I'. TpodumenkoBa. — M.
Crpoitnznar, 1985.

[IpoekTupoBanue MOANOPHBIX cTeH U cTeH nojasanoB / [IHWUW npom3zmanuii. —
M.: Crpoitnzaat, 1990. (Cropas. Ilocooue k CHull).
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