Jlekuus Ne2.
IIpocaaku oT AelicTBHSI COOCTBEHHOI0 Beca PYHTA M THIIBI TPYHTOBBIX
YCJIOBHIA 110 MPOCATOYHOCTH.

IIpocaaku ot geiicTBUS COOCTBEHHOI0 Beca IPYHTA.
IHoneBbIe M pacueTHbIE METOABI ONpe/IeJIeHIs POCAIOK OT AeHCTBUS
c0OCTBEHHOI0 Beca.
Tunsl rPyHTOBBIX YCJIOBUI 10 POYHOCTH.
HanpsizkeHHO-1e()OPMUPOBAHHOE COCTOSIHUE JIECCOBOT0 OCHOBAHMS NP
AefCTBMU BHELIHE! HATPY3KHU M €ro pacyer 1o rpymniam mnpeaejabHbIX
COCTOSIHUIA.
®a3bl HANPSIKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS JIECCOBOI'0 OCHOBAHMSI.
IIpoexkTHpOBaHUE JIECCOBBIX OCHOBAHMHU 110 IPYNIIAM NpeAebHbIX COCTOSHUIA.
[Ipu 3amaunBaHNU JECCOBBIX TPYHTOB HAOJIOJAI0T POCT OTHOCUTEIBHON IPOCA0YHOCTH C
YBCIIMUYCHUECM C)KUMAIOIICTO BEPTUKAJIBHOI'O JaBJICHUS. HpI/I 3HAYNTEIILHOMN MOIIIHOCTH
JIECCOBOM TOJIIM HANPSKEHUSI OT COOCTBEHHOT'O BEca I'PYHTa MOTYT IPEB30MTH HaualbHOE
MpoCaiO9YHOC AaBJICHUC, YTO IIPHUBOAUT K IMPOABJICHUIO ITPOCAJOYHBIX I[e(l)opMaLII/Iﬁ B HUXKHUX
CJIOAX I'PYHTA. B CJIydac 3aMavurBaHUs JIECCOBOI'O I'PYHTA U3 NOBEPXHOCTHBIX HCTOYHHUKOB
IPOUCXOJAT BEPTUKAJIbHBIE U TOPU30HTAJIbHBIE AePOpMAIH, UMEIOLUE CIOKHBII XapakTep.
Baxneiimme n3 HUX BepTUKAJIbHBIE IEPEMEIICHNUS, Ha3bIBaeMble mpocaakamu. Habmronator
HAKJIOHBI U KPUBU3HY NOBEPXHOCTU HA I'PAHULIC MTPOABJICHUA TPOCATOYHBIX I[e(l)opMaL[HfI.
OTMedarT TFOPHU30HTAJIBHBIC IICPEMCIICHUSA B MACCUBC I'PYHTA U HA ,ZLHCBHOI>’I TIOBCPXHOCTH.
XapaKTep IMPOABJICHUA TPOCAAKH U €€ 3HAUCHUA BO MHOT'OM 3aBUCAT OT pa3MCpPOB NCTOUYHHKA
3aMaunBanusa B 1ade. Ilo JaHHBIM ITIOJIEBBIX H&6JHOI[€HI/II>1 MPUHATO, YTO MOJHOCTBEIO
MMPOABJISACTCA MPOCaaKa OT COOCTBEHHOTO Beca IpyHTa, €CJIM MCHbIIAA CTOPOHA B (I_HI/IpI/IHa)

KOTJIOBAaHa B INIAHC paBHA HUJIU MPEBLIMIACT ITPOCATOYHYIO TOJIITY Hsl.

JleccoBble TpyHTHI 00J1a/1a10T (GHIBTPALMOHHONW aHM30TpONTHOCThI0. Koaddurment
dunsTpanuu Kf B BepTHKaIbHOM HampaBIeHHH B HECKOILKO Pa3 BBIIIE, YEM 110 TOPH3OHTAJIH.

Vron pacTekanus Bojb 6eTa (cM. puc.1,a) B 1ECCOBHAHBIX Cymecsx u néccax cocTabnser 35°,
cyrinuHKax - 50°. Yrois pacTekaHus BOJbI B TOJIIE, IPEACTABICHHOM JIECCOBUIHBIMU CYTIECSIMU

¥ CyTTIMHKAMH, B cpeHeM npuHaT B = 450,
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Puc. 1. Cxemvl ygnasicneH O 30Hbl NPU 3aMadueanuu 2pynma u3 komnosana BwW => Hsy (a) u

npoCceOaHus NOBEPXHOCMU 8 PA3IUUHBIX MOYKax (0)

JIHO KOTIIOBaHA, W3 KOTOPOTO TIOMAIOT BOAY, IMpocemacT HepaBHOMepHO (puC. 3.1, 0).
PaBHOMepHOE IIepeMeleHre HabMOal0T B CepeIiHe KOTIoBaHa Ha yuacTke Dy (otpesok BC). K
HEMy ¢ 00€HMX CTOPOH IPUMBIKAIOT KPUBOJMHEHHBIC YYAaCTKH, KOTOPBHIE 3aXBaThIBAIOT YacTh
MOBEPXHOCTH IPYHTA 32 IpeiesiaMi KOHTYpa KoToBaHa (Touku A u D).

PaccrosiHre pacTekaHus BoJa Ha TPAHULIE MOACTHIIAIOLIETO HEMPOCAJOYHOI0 ITPyHTa

3aBHUCHUT OT €TI0 BOI[OHpOHI/II_IaeMOCTI/I:
L: =mgHsltgB (1)

rae Mg - KO3 PUIMEHT, YYUTHIBAIOIINNA BO3MOKHOE YBEITUUECHUE yTiia paCIpOCTPAHEHUS
BOJIbI B CTOPOHBI BCIIEACTBUE CIOUCTOCTH TPYHTOB OCHOBAHMS,
Hsl- TommuHa mpocagouHbIX CIIOEB TPYHTA;
B - yron pacrekanus (pacnpocTpaHeHus) BOAbI B CTOPOHBI, OTMEPSIEMBIi OT BEPTUKAIBHOMN
OCH.
Koaddurment Mg npuHUMAIOT paBHBIM 7S JIECCOBOM TOJIIIIN:
onHOpoaHO# - 1,0;
JBYXCIIOMHOM npu kit <kp mg=0,7;
neyxcnoitnoit mpu Kp > K, mg = 1,4;
TPEXCIONHON TpU ki <k mg=1,7:
TPEXCIIONHOM npu ki, > ks me=1,7;

MHOTOCTIOMHOM MPH pa3HbIX COOTHOIIEHHUSIX Ki mg=2,0:



[upuHa 30HBI 3aMayUBaHUs JIECCOBOTO I'PyHTa Ha IpaHUIEe MPOCAJOYHON TOJNIIU paBHA
HIMPHHE MTPOCEIAOIICH TOBEPXHOCTH rpyHTa Bw + 2L1 = bw + 2r
pacueTHas JJIMHAa KPUBOJUHEHHOTO ydacTKa npocesiiel nosepxuoctu I = Hsl (0,5 + mgtgB),
IIMPUHA Y4acTKa DW ¢ paBHOMEPHBIMU BEPTHKAJIBHBIMH EPEMENICHUSIMU, KOTOPHIC
MaKCUMAaJIbHBI:
bw =Bw + 2L:- 2r =Bw + 2 mg Hsl tgB - 2 Hsl (0,5 + mgtgB) wau  bw = Bw — Hsl.
YuacTok bw OyneT npu ycimoBun Bw > Hsi.
[Tpocanky oT cOOCTBEHHOTO Beca TpyHTa MPHU €0 3aMAaYMBaHUU M3 HCTOYHHUKA C Pa3MEPOM
Bw > Hs. Beruucisior o popmyie:
Ssl,g = E"=1Eslihiksl  (2)

rae Esli - oTHocuTeIbHAS TPOCATOYHOCTS | -T'O CJI05, TPU HAIIPSHKCHUH OT COOCTBEHHOTO Beca
BO- JIOHACBHIIIEHHOTO TPYHTA B CEPEIUHE PACCMATPUBAEMOTO CIIOS;

hi - ToNIMHA OHOPOAHOTO | -T'O CJI0s1, IPUHUMAEMast PaBHOM I...2 M;

ksl - yunteiBaeT BO3MOXKHBIE OOKOBBIC TIEPEMEIIIEHHUS IPYHTA [IPU MPOSBICHUH IPOCATO0K
MHOroMeTpoBoi Tommy; npuauMaroT Ksl = 1 mpu Hsl mo 15 m, ksl = 1,25 npu Hsl 6onee 20 m,
B IIPOMEXKYTKE OTPENENSIOT [0 WHTEPIOJISAIHH.

[Ipocanka OT cOOCTBEHHOTO Beca rPyHTa B OO0 TOUKE KPUBOJIMHEHMHOTO y4acTKa
BBIYMCIICHA 11O PopMyIIe:

Sslg(x) =0,5 Sslg (1 + cos ITIx/r),  (3)

rae Sslg — MakcumanbHas mpocagouHas aedopmarus,

X — pacCTOsIHME OT LIEHTpa 3aMaurnBaeMoi miomaau npu Bw = Hs. win nHavana
TOPH30HTAIBHOTO yYacTKa MPOCaKu rpyHTa pu BW > Hs| 10 Touku, B KOTOPOH ONpenesnstoT
ee 3HaYCHHE.

ITpu yBna)XHEHUH JIECCOBBIX NMPOCATOUYHBIX TPYHTOB U3 HEOOJIBIIMX B IJIaHE UCTOYHUKOB (Bw <
HsL) mpoucxonut HEMoaHOE TpoMavYuBaHKe NMpocagouHoi Tonum. @opMupyercs Kak Obl

IO/IBEILIEHHAs 30Ha YBJIAKHEHHOTO IpyHTa (pHUC. 2), UMEIoLIas B MOMEPEYHOM CEYEHUH PopMy,
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Puc. 2. Cxema yBna)XHEeHHOW 30HBI IIPU 3aMavyMBaHUM I'PyHTa U3 KoTiioBaHa Bw < HsL

OJIM3KYI0 K YC€UEHHOMY JJLIHUIICY.



Cornacno CI122.13330.2011 paznuyaroT Ba THUIIa TPYHTOBBIX YCJIOBUM 110 IPOCAI0YHOCTH |
THUII, KOT/Ia BO3MOXKHAsI MpOcajka OT COOCTBEHHOrO Beca IpyHTa He mpeBblmaeT 5 cm, I1 -
IPEBBILIAET.

HanOonee nocToBepHBbIN METO ONPEIEIeHUs TUIIA TPYHTOBBIX YCIOBUHM MO MPOCAJOYHOCTH -
OIBITHOE 3aMAaYMBaHUE, KOTOPOE MPOBOJAAT HA IUIOIAKE CTPOUTENBCTBA U3 KPYIHBIX 110
pa3MepaM B IIJIaHe KOTJIOBAHOB. J{J1s Jiydieil BOJONPOHUIIAEMOCTH IPYHTA KOTJIOBAH yCTpa-
UBAIOT, [IPEIBAPUTEIILHO CPE3AB PACTUTEINILHBIN CIIOM 1 BBIIIOJHUB 10 IEPUMETPY 0OBaJIOBAHUE.
Ha nHO KOT/I0BaHa yKIIaABIBAIOT JPEHUPYIOIIUN MaTepHal (I€COK, I'paBHii, MEJIKUH 111€0eHb)
cJI0eM TOMIUHOM 5...10 cM, KOTOPBIN MPENSATCTBYET 3aWJIMBAHUIO JIHA B TIpoLiecce (GUIbTpauu

BOJIBI B TPYHT (pHc. 3).
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Puc. 3. Cxemaruuecknii pa3pe3 KOTII0OBaHa AJIs ONIBITHOI'O 3aMa4yMBaHMsI JIECCOBOTO I'PYHTA.

| - Banku; 2 - Bozia; 3 - ApEHUPYIOLIUI CII0M; 4 - TOBEPXHOCTHBIE U INTyOMHHbBIE MAPKHU.

Jlns HaOnro/ieHus 3a MepeMelIeHUsIMU OTAEIbHBIX CJI0€B TPYHTa U JJHA KOTJIOBaHA MO BCel
IPOCaJOYHOMN TOJILE U HAa TOBEPXHOCTH YCTAHABJIMBAIOT TTTyOMHHbIE U IOBEPXHOCTHBIE MAPKHU.

J171s1 ToJTHOTO MPOSBICHMSI TPOCATOUHBIX Ae(pOpMaIlHil IECCOBBIN TPYHT JOKEH OBITh
JIOCTAaTOYHO yBJIakHEH. KonnuecTBo BOABI A1l 3aMaylBaHUs TPYHTA HY>KHO OIPEJEINSTh C
YUETOM pealIbHBIX YCIOBUH. )11 OpUEHTHPOBOYHBIX [10/ICYETOB KOJIMUYECTBO BOJA MOXKET OBbITh

npuHsATO okoyo 10...15 M Ha I M2 IJI0Ia M OCHOBAHUS MIPH TOJIIMHE NPOCagoyHOro cios 10 m.

[To BenuumHe nepemMeneHus: HOBEPXHOCTHBIX MapOK, PacloI0KEHHBIX BOIU3U OCH
KOTJIOBaHa, OLICHUBAIOT TUII TPYHTOBBIX YCIOBUH I10 IIPOCAJOYHOCTH.

Tun rpyHTOBBIX YCIIOBUM ITPU IPOESKTUPOBAHNUH 3/1aHHI HA 3aCTPOCHHON TEPPUTOPUU
OIIPENENSIOT M0 pe3yibTaTaM Ja0opaTOPHBIX UCTIBITAHUN Ha ITpocalouHOCTh. Pacyer npocaaku
OT COOCTBEHHOTO Beca rpyHTa 1o gopmyse (2). [Ipocamounyro TomLy pa3aensoT Ha
OTJENIbHBIE CIOU TONIIMHOM 1...2 M. OrnipenensioT y1enbHbIi BeC IpyHTa KaXKa0To CJIos B

BOJIOHACBILIEHHOM COCTOSIHUU 10 (hopmyIie:
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rje P u € - mIoTHOCTh (T/M3) 1 KO PHUIMEHT HOPHCTOCTH JIECCOBOIO IPYHTA | -TO CJI0s
€CTECTBEHHOI'O COCTOSIHUS U BJIAXKHOCTH;
g - yCKOpeHHe cBOOOIHOTO MajleHHs, IPUHAMAIOT PaBHbIM 10 M/c? ;
W- ectecTBeHHas (IpUpPOAHAsi) BIAXKHOCTb I'PYHTA B J10JIaX €AMHUIIBL.
PW = ILIOTHOCTB BOJbL, paBHa 1,0 T/M3.
3areM Ha rpaHUIle pa3/ielia CI0EB HaXOASIT BEPTUK&IbHBIE HOPMAaJIbHbIE HAIIPSKEHUS OT

COOCTBEHHOI'O Beca BOAOHACBIMICHHOT'O I'PYHTAa, 110 (l)OpMy.]'Ie

O satj — 27/sati ) hi (5)
i=1

rzie N - YUCIIo CIIOEB TPYHTA, Ha KOTOPOE pa3JielieHa Mpoca0YHas TOJIIA,

Ysat - yaenbHbIl Bec M N TOJIIMHA | -TO CJI0s TPyHTa B BOJIOHACHIIIICHHOM COCTOSHHH.

HpI/IHI/IMaﬂ pacrnpeaciiCHuC BECPTUKAJIIbHBIX HOPMaJIbHBIX HaHp)DKeHI/If/'I B IpCaciiax Kaxxaoro
CJIOSI TI0 IMHEHHOMY 3aKOHY, CTPOSIT UX JIIOPY Ozgsat 10 BCEH TITyOHHE IPOCAJOYHON TOJIIH U
HaXOJISIT B CEPEIMHE KAKIOTO | -T0 CIIOS UX CpelHEe 3HAUCHHE.

Hcnonb3ys pe3yabTaThl 1a00paTOPHBIX ONPEeIeHH OTHOCUTEIBLHOM MPOCalOYHOCTH, BEIYMCIISIOT
TI0 BEJIMYMHE CPEJTHUX HAINPSDKEHUH Gzgsat COOTBETCTBYIOIIEE 3HaYeHHUe €Sl B | -M ciioe rpyHTa.
CymmupoBanue 1o popmysie (3.5) nporu3BoAAT B peeiax TOIIMHBI IPOCAIOYHBIX CJIOEB IPyHTa

10 HerpocaaouHoro, rae &Sl 1 <0,01 npu Hanpsbrennn Gzgsat win 10 YpOBHS TO3EMHBIX BOJI.

®a3pl HANPSIZKEHHO-1e()OPMUPOBAHHOTO COCTOSTHHUSI JIECCOBOTO OCHOBAHUSA

IIpy BO3BEnEeHMHU 37aHMSI Ha JIECCOBBIX IPYHTaxX IMPOUCXOIUT IOCTENEHHOE BO3pPaCcTaHUE
JaBJICHUs 1O MOoJOIIBE (QyHIAMEHTOB. B pesynbTare B IpyHTOBOM OCHOBAaHMM BO3HHMKAET
HanpsbkeHHo-IepopmupoBanHoe coctosiHue (HC), anekBaTHO€ MHTEHCUBHOCTH MPUIIOKEHUS
BHEIIHEHW Harpy3Ku U 00yCIIOBICHHOE MPOYHOCTHBIMU MTOKA3aTENSIMU JIECCOBOTO TPYHTA.

Ilokazarenay MPOYHOCTH JIECCOBOTO IPYHTA 3aBUCAT OT €r0 «INIOTHOCTH — BIAKHOCTH.
[ToaTomy ocobennoctu dpopmupoBanust HJIC neccoBoro rpyHTa €CTeCTBEHHOTO CIIOKEHUS
CJIEIyeT pacCMaTPUBaTh BO B3aUMOCBSI3U C €70 COCTOSIHUEM IO BJIAXKHOCTH.

®a3pl HIC B ManoBia)XHOM JIECCOBOM I'pyHTE (POPMUPYIOTCS TaK ke, Kak U B OOBIYHOM
HezapocanouHoM. [Ipu Bo3pacTaHuyu BHEIIHEN HArpy3KU Ha MAJIOBJIAXKHBIN JIECCOBBII IPYHT
BbIIeNsAI0T TpU (a3sl HIC: ynnoTHeHus (3aTyxarouux gegopmaiiuii), CABUTOB (He3aTyXaronxX
IUTACTHYECKUX Je(opmMariuii) U BRIMUPAHUS IPyHTa (IIPOTrpeCCUPYIOMNX aehopManuil).

3aBUCUMOCTb BEPTUKAIBHBIX MTepeMeleH!I pyHIaMeHTa (IITaMiia) oT AeHCTBYIOLIEro
JIaBJICHUS TI0 €T0 MOJIOIIBE UMEET CIOKHBIN BU (puc.4). s manosnaxHoro JL.I'. yuactok 0a
COOTBETCTBYET (ha3e YIUIOTHEHUS, IPH KOTOPOH OcajiKa MPONOPIHOHAbHA TPUII0KEHHON
Harpyske; oHa 00ycJOBJIeHa BEpTUKAJIbHBIM MTEpEMEIIEHUEM YacTHUl] TpyHTa BHU3. M3-3a
BBICOKOM pacrpeaenuTensHol criocoOHocTH ManoBiaxHoro rpynta H/IC B ocHoBanuu



OXBaTBIBACT B IIUPUHY 00J1aCTh, OOIBIIYIO IMUPUHBI MOAOMIBEI (pyHIaMeHTa (mTamma). B koHIe
¢a3el ymnorHenus kinactb HIIC MokeT pacipocTpaHUThHCS B OCHOBAaHHM Ha IIyOUHY OKOJIO

(1,5,..2)B rae B- muprHa MOAOIIBEI PyHIaMEHTA.
B nauane ¢asbl caBUroB aB u3-3a ;

KOHIICHTPAIIMU HATIPSHKEHUH IO

KpassMu (pyHIaMEHTa TPOUCXOIUT
pa3pylieHue rPyHTa B JIOKATbHBIX N
obmnactsx. [To mepe pocra BHEUTHEH RGN B
Harpy3Ky HapyIlaeTcs TMHeHHas
3aBUCHMOCTb MEXK]Ty OCaJIKOH U o
nasienrem, rpaduk S = f(P) Ha
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yyacTke dB XapaKkTepUu3yeTcs
3HAYUTEIBHON KPUBU3HOM.
JlaBneHue, COOTBETCTBYIOLIEE
HayaJly OosIBJIeHUs o0nacTei
IUIACTUYECKUX Aehopmanuit S c

(CHBHFOB 1 PaspyHIcHuA r‘pyHTa) PHc, 2.1, CSBHCHMOCTS: REDTAKANGLHEX HNepeMmeneHul (yHuIaMaHTa
1O KpasiMu (bsz[aMeHTa HaspIBatoT (mrampe) o7 NeficTBYOMEIr0 NARNGHRA [0 SI0 HONOWES

HaYaJIbHBIM KPUTHYECKHM PR HCOHTEHEE I'DYRTA:
’ ] = MAZOBAAEHOUO, 2 - BONUHACHUBHHOI'O

nasJjenueM P1l.

dopmyra A onpeneseHust HaYaIbHOTO KpUTHYECKOro AasieHus Pl npu ycnoBuu pasBurast
TUTaCTHYECKUX Aedopmaruii moxa kpasimu pyHnamenta Ha riryouny Z = O nogydyena HJL
[Ty3bIpeBcKUM B BHJE:

n(yd+cctgp)
= TWereclId) 4 vd, (6
ctgo-"T/5+¢ Ty ( )

I'ne: y - ynenpHBIN BeC TpyHTa OCHOBAHMS;
C ¥ @ - IIOKa3aTelIu IPOYHOCTH IPYHTA;
d - riyOKHa 3aJI0)KSHUS TTOIONIBBI (PYHIaMEHTA.

[Monoxenue GpyHIaMEHTa U €ro 0cajKka B OTACIbHBIX (a3zax (puc. 2.2). B da3ze ymiorHeHus
(puc.2a) o riryOMHE OCHOBaHHS HET 001acTeil IacTHuecKuX aepopmanuii (paspyuieHus
rpyHTa), rryouHa ux pa3sutus Z = 0.



IIpu BO3pacTaHuu BHELIHEN 2 N
HATPy3KH HACTYTIAeT BTopas (asza - Hiterdl P<P<R_

¢aza cnsuros. [Tox kpasmu b

(dyHIaMEeHTa BO3HUKAIOT 00JIacTH
TUIACTHYECKUX JieopMannit ——== ﬁ; B # 2
™

(pa3py1eHus rpyHTa), KOTOPhIE =R P=p,
Pa3BHBAIOTCS B CTOPOHBI U B

riyouny ( puc. 2.2, 6).

OrpanuunBasi 1aBjIeHHUE 110 HZ D) 4 :
nojomBe GpyHIaMEHTa ) Ves? "ﬁ N
oTpezieIeHHbIMU 3HAYEHUSIMU, )
MPUHUMAIOT 3aBUCMOCTD MEXTY i
nepemMenieHusIMu (ocaakoi) GpyH- N
AaMCHTa ¥ 1aBJICHACM B Puc, 2.2, Qasy HIC B ocroBasun §ymuemenTa (mresma) opH
paccMaTpuBaEMOM JUana3oHe BOBPACTANNE JIABNSHEA NO MOOWMBE: & — YOJOTHE-
JMHEHOM. Pacnipenenenne HUA, O, B - CUBRIOB; I' — BHIODA

HanpspKEHUM OT ACHCTBUS
BHEIIIHEH HAarpy3Ky MPUHUMAIOT B TPYHTOBOM OCHOBAaHHUH COTJIACHO PEIICHUSM TEOPHHU YII-
pyroctu. B cOOTBeTCTBUY € ACHCTBYIOIMMH HOpMaTHBaMU HAHOOJIbINIAsl TITyOUHA Pa3BUTHSI
o0acTeil macTu4ecKux aedopMannii moj Kpasmu GpyHaaMeHTa He TOJDKHA TpeBbImaTh Z max
= 0,25b. Cpezanee naBieHue 10 MOAOMIBE (yHIAMEHTA, IPH KOTOPOM IO €r0 KpasMH B
OCHOBaHMH (OPMUPYIOTCS 00JIACTH IJIACTHUECKHX aedopMaiuii Ha rayouny Z max = 0,25 b,
NPUPABHHUBAIOT K PACYETHOMY CONPOTHBIICHHIO IpyHTa R (puc. 2, B). T.0., pacueTHoE
COIIPOTHUBJICHUE TPYHTA R COOTBETCTBYET JaBICHMIO IO MMOIOMIBE (PYHIAMEHTA, TPH KOTOPOM
JUTS IPOCKTHPOBAHUS TPYHTOBBIX OCHOBaHH JIOMYCTUMO MTPUMEHEHHUE PacUeTHBIX (GopMyIT
TEOPHUH YIPYTOCTH.

Benuunny R onpenenstor, eciu B (hopMyIie Ha4albHON KPUTUYECKOW HArpy3KH MPUHATH
ryOuHy pa3BUTHs 001acTH mactudeckux aepopmanuii Z = 0,25 b. dopmyia pacuetHoro
COIIPOTHUBIIEHUS TPYHTA B OOIIIEM BHJIE:

R= E%Q[kazbyu + Mdy v + (M, — Ddyyiy + Mey ],
™)

re 'el oy Ye2 - K03 puLIMEeHTHI yCI0BUi paboThl, puHUMaeMsble 1o tadmuie 5.4 CIT22.13330;

K - k03¢ ¢unreHT, TPUHUMAaEMBIH PaBHBIM €IMHHIIE, €CIIU MPOYHOCTHBIC XapaKTEPUCTHKH

rpyrta (I 1 “II) onpesiesieHbl HEMOCPEACTBEHHBIME HCTbITaHmsIMH, 1 K=1,1, ecii oHu
HPHUHSATHI [0 TAOIHUIIAM TIPHIOKEHHS A

M'?' , M‘i' , M, k03 dunmreHTs!, mpuHUMaeMbIe mo tadmure 5.5 CIT22.13330;

i k,=zq(B+0.2

z - koo puIMeHT, NpUHUMaEeMBbIii paBHBIM eauHUIE Tpu b<10 M; mpu b=10 M

(31ech “U=8 m);

b - mmpuna momomBel PpyHIaMeHTa, M (TIpH OETOHHOW MJTH HIEOSHOYHOM MOITOTOBKE

h, B .
TOJIIIUHON AO0IIYCKACTCA YBCINYNBATDb b Ha 2 ),



I - ocpemmennoe (cM. 5.6.10 CIT 22.13330) pacueTHoe 3HAYCHHE yAETHHOTO BEca TPYHTOB,
3aJICraromuXx HUXXC IMOAO0IIBbI q)yHIIaMCHTa (HpI/I HaJIMYWU MMOA3EMHBIX BO OIIPCACIIACTCA C

o 3
Y4eTOM B3BEUIMBAIOIIECTO ICHCTBUS BO/BI), KH/M ™ |
! 3
T - 10 JKe, U TPYHTOB, 3aJIETarolIUX BBIIIE TOOMIBHI pyHIAaMeHTa, KH/M ™

“II - pacyeTHOE 3HAYEHHUE YIETBHOTO CIEIICHAS TPYHTA, 3aJIeTal0NIEro HeOCPEICTBEHHO MO
nojomBoi ¢pynaamenta (cm. 5.6.10 CII 22.13330), kl1a;

d . rIyOuHa 3a0KeHus (PyHIaMEeHTOB, M, OECIIOABAIILHBIX COOPYKEHHI OT YPOBHS

TUTAHUPOBKH WJIU TIPUBEICHHAs IITyOnHA 3aJI0’)KEHHsI HApY>KHBIX M BHYTPEHHUX (DYH/IaMEHTOB OT

noJia nmojBaia, Beraucisemas no popmysne (8). [lpu mimtHeIX GyHIaMEeHTaX 3a dy MPUHUMAIOT
HAaUMEHBIIYIO TIIyOUHY OT TOJOMIBHI IUTUTHI 0 YPOBHS TUIAHUPOBKH;

f
dy = h; +’;3qu.§;“ 0 (8)
L .
31€Ch - TOJIIIKWHA CJIOA I'PYHTA BBILIC ITOJOMIBEI q)yHI[aMeHTa CO CTOPOHEI I1OJIBAJIA, M,
i
I:Ef - TOJIIWMHA KOHCTPYKIHHU I10J1a I10ABaJIa, M,

3
T':'f - paCcd€THOC 3HAYCHHUEC YACIBbHOI'O BECAa KOHCTPYKIHHU I10JIa I10ABaJIA, kH/Mm ;

¥ - ry6una nojBana, pacCTOSHUE OT YPOBHS IUIAHUPOBKH JI0 1OJIA TTOABAA, M (s
COOPY’KEHHH ¢ T0JIBAJIOM INTyOMHOM CBBIIIE 2 M IPUHUMAIOT PABHBIM 2 M).

[Tpu nanbHelieM Bo3pacTaHUM JAaBlieHUs o nojomise pyHaamenta P>R oGnactu (30HbI)
JIOKAJIbHOTO pa3pylLIeHus] TpyHTa pa3BUBaeTcs B TINyOMHY M 1O IIUPUHE OCHOBAHMS.
OnHoBpeMeHHO (HOpMUPYETCS HEMOCPEACTBEHHO MOJ MOJAOIIBON (DyHIaMEHTa YIJIOTHEHHOE
A1p0o B BUJE KJIMHA. B ompeneneHHbII MOMEHT BpEeMEHM KpaeBble 00JacTH pa3pylIEHHOIO
IpyHTa CMBIKAIOTCS Ha INIyOMHE U B pe3yibTaTe PaCKIMHHUBAIOIIETO JIEHCTBUS YINIOTHEHHOTO
Alpa yYCTaHAaBJIMBAECTCA COCTOSHHUE TIPYHTOBOIO OCHOBAaHHMS, IPH KOTOPOM Maseuiee
yBEJIMUYEHUE BHEIIHEH Harpy3ku MPUBOIUT K HMCUYEpPIIaHUIO €ro Hecyuied crnocodHoctu. Ha
rpaduke puc.l Takoe 1aBIE€HHE COOTBETCTBYET TOUKE D, SBISAIOMIEHCS IEPEX0THON OT BTOPOH K
tpethelt haze HIC. MenyioT naBneHue mpeaeabHbIM KPUTHIECKUM Pa.

Ecnu HampspbkeHHOE COCTOSTHUE B TPYHTOBOM OCHOBAHUWU TPH JIaBJIEHUH 10 nogomse P<=R
HaXOJAT COTJIAaCHO PEIIeHUsIM TEOPUH YIpyroctu, To npu R<P<=P; ero onpeaensior,
HCIIOJIb3Ys PELIEHUSI TEOPUH NPOJIENbHOIO paBHOBecHUs. IIpenenbHoe naBieHne Ha rpyHT
COOTBETCTBYEM IMOJIHOMY HMCUYEPIAHUIO €ro HECYIIeH CTIOCOOHOCTHU U CIUIOIIHOMY Pa3BUTHUIO
obuacteil mpoaenbHOro paBHoBecus. [loa BiaMsiHEEM CPOPMUPOBABIIETOCS KECTKOTO S7Ipa
TPYHT HauMHAET TIepeMeNaThCcs B CTOPOHBI U BBepX (puc.2.2, T).

®opmyna B.I'. bepesaniiesa A npeaenbHOro KpUTHUECKOTO JABJIECHUS UMEET BUJL:



