1. OBIIUE ITOJIOXEHMA 110 ITIPOEKTHPOBAHUNIO
OCHOBAHUN U ®YHJIAMEHTOB

OcHoBaHUA U (PyHIAMEHTHI 3JaHUIM U COOPYKEHUH (Z1ajnee /Uil KpaTKOCTH Oy-
JIET YKa3bIBAaThCA (COOPYKEHUSI) CITyKaT JUIsl BOCIIPUATHS HATPY30K OT CTPOUTENbHBIX
KOHCTPYKLUH; TEXHOJIOIMYECKOro o00pyA0BaHus U Harpy3ok Ha mnousl [1]. Kak ot-
Mevaercs B uTeparype [2,3], Hage)KHOCTh OCHOBAHUN U (DYyHIAaMEHTOB U CHU)KEHUE
CTOMMOCTH paboOT MO HUX YCTPOMCTBY CYIIECTBEHHO 3aBUCST OT YMEHUS NPaBUIBHO
OLICHUTh WH)KEHEPHO-TE€OJIOTMYECKUE YCIOBUS IUIOLIAJ0K CTPOUTENIBCTBA, CBOMCTBA
TPYHTOB M COBMECTHYIO pa0OTy 3TUX TPYHTOB C AedOopMUPYIOMIUMUCA (PyHIaMEH-
TaMd U KOHCTPYKLMSIMU COOPYKEHHS.

[IpoekTupoBanre OCHOBaHUI U (PyHAAMEHTOB OCYIIECTBIISIIOT B COOTBETCTBUU
C ICUCTBYIOIIMMH CTPOUTEIbHBIMU HOpMaMu U nipaBuiiaMu (CHull), uHCTpyKTUBHOM
U TEXHUYECKoW yuteparypoi [1-10].

OcHOBaHuME - 3TO HAIIACTOBAaHWE TPYHTOB, BOCHPHHHMAIOUIEE JABJIECHUE OT
coopyxenus [2,3]. dyHIaMeHT - NMOA3EMHBIM KOHCTPYKTHUBHBIA AJIEMEHT COOpYXKe-
HUS, MpeIHa3HAYeHHBIH NI Mepeladyd AABJICHUS HAa TPYHTbl OCHOBaHUS, OOBIYHO
pacrojoKeHHbIe Ha HEKOTOpO# rimyOuHe. ['pyHTamMu Ha3bIBalOT TOPHBIE MOPOJbI KO-
pBl BbIBeTpuBaHUs JauTochepsl [2,3]. I'pyHTH OCHOBaHMH JOJKHBI MMEHOBATHCS B
OTYETax MO MHKEHEPHO-T€OJOrMUYE€CKUM M3bICKaHUSAM, MPOEKTHBIX OCHOBaHUM, (yH-
JAMEHTOB U JAPYTUX MOA3EMHBIX KOHCTpYKIHM coopyxenuid cornacHo I'OCT 25100-
95 [11]

B npeobnagatomiem 4uciie ciiydaeB CTPOUTENIBCTBO COOPYKEHUN OCYILIECTBIIS-
€TCSl HA HECKAJIbHBIX C)KMMAEMbIX TpyHTax 0€3 )KECTKUX CTPYKTYpHBIX cBs3el. Takue
IPYHTBI OTHOCATCS K KJIACCY IPUPOJIHBIX AucCIIepCHBIX IPYHTOB [11]. Cpean HUX BbI-
JENSI0T KpynmHOooOJoMouHble. [lecuanble, TNIMHUCTBIE — TNBUIEBATO-TJIMHUCTBIE IO
CHulI 2.02.01-83* 1 6uoreHHble TpyHThL. B OT/AENbHBIN Kilacc BbIEIEHBI TEXHOTECH-
Hbl€ TPYHTBl YIUIOTHEHHbBIE B NMPUPOJHOM COCTOSIHUM, HACBIIHbIE W HaMbIBHbIE. B
HACTOSIIIEM MTOCOOWH JIaHbl MPUMEPHI pacueTa JJis MECUYaHbIX U TJTUMHUCTBIX TPYHTOB,
MO3TOMY TOJBKO JUIsi HUX MPUBEIEHbI HEKOTOPBIE H3BJICUYECHHS U3 JCHCTBYIOIIMX
HOPMAaTHBOB.

[lecku MO rpaHyJIOMETPUYECKOMY COCTaBY IMOAPA3ACIAIOTCS HA TPABEIICTHIE,
KpYTIHbIE, CpEeIHEN KPYMHOCTH, MeJlKue U mbuieBatbie. [1o koaddunuenty BogoHa-
CBILLIEHUSI S IECKOB BBIACIISAIOT:

MaJjIoi cTereHu BojgoHackimenuss  mpu 0< S;<=0,50;
cpemHeit crenenn BojoHackieHus npu 0,50 < S, <=0,80,
HACBIIIIEHHBIE BOION mpu 0,80 < S, <=1,00.

KoadduimeHT BoioHaCkIIIEHNS
5, = Ps (1.1)
ep,,
riae W- IpupojiHas BIaKHOCTh TPYHTA, BHIPAXKEHHAS B JOJISX €IHHHIIBL;
Ps - INIOTHOCTb YACTHUI TPYHTA ; T/CM> Wik T/M>;
Pw - IIIOTHOCTH BOJIBI, IIPUHUMAaeMas paHoit 1 r/em® nmm 1 1/ M3,

€ - KO3 PUIIMEHT NOPUCTOCTU IPYHTA, ONPEAEsIeMbIil 110 hopmyie:



Ps =Py
e=—-—, 1.2
Pd (12)
IJI€ Pd - INIOTHOCTB CYXOT'O TPYHTa, I/CM® WM T/M°,
P
= , 1.3
Pqd 1+ W ( )

p - IFIOTHOCTh NPUPOJHOTO IPYHTA, I/cM® Min T/MC.

[Ipu IpoeKTUPOBAHUM OCHOBaHUHM (DYHIaMEHTOB, HAIJIACTOBAHUE KOTOPBIX
MPECTaBICHO MTeCYaHbIMU IPYHTAMHU, CJIEYeT pacroyarath CBEJICHUSIMHU 00 UX
mnotHocTH. CornacHo ['OCTy [11] BeLAEHSIOT OTACIBHBIE BUABI IECYAHBIX TPYHTOB
10 TUIOTHOCTHU CJIOKEHUS: TUIOTHBIE, CPEIHEH TJIOTHOCTH U phixiibie. B npui.1 nana
KJIacCU(UKAIIMSI TPYHTOB TI0 TUIOTHOCTHU CJI0KCHUS.

B 3aBucuMocCTH OT 4Kcia INIACTUYHOCTH J, IBUIEBATO-IJIMHUCTBIE TPYHTHI
NOAPA3AEIAIOTCS Ha:

cymecu 1<J,<=7,
cyrmuHku 7 < J, <= 17,
rmuHel J, > 17,

31eCh YUCIO IIACTUYHOCTU JAHO B %, ONIPEAEIseTCS OHO O CIIEYIOIIEH
dbopmyie:

Jp =W, —-Wp (14)

rae Wi u Wp - BIaXXHOCTH IPYHTa Ha TPAHULIAX TEKYYECTH U pacKaTbIBaHUs (BEpX-
HEl M HWKHEH IpaHulax MIaCTUYHOCTH ), BEIPAKEHHBIE B IPOLICHTAX.
Kpome Toro, npy npoeKTUpOBAHUY UCITOIB3YETCS IMOKA3ATEND TEKYYECTH:

JL:( W — Wp)/( W, — Wp) (15)

O6o03Ha4yeHMs BEJTMYUH B (JOPMYJIE TaHbI BBIIIIE.
ITo mokazarento TekydecTu B cooTBeTcTBUU ¢ 'OCTom [11] BbIAEASIOT IIIMHU-
CTBIC TPYHTHI 10 KOHCUCTCHIIUH:
CyIeCH TBEP/JIbIe JL<0;

-" —mnactmanele 0 <=J <=1,

-" - TeKyume JL>1,

CYTJIMHKH U TJIMHBI TBepable Ji < 0;

-"-"-"- momyTBepabie 0<=J.<=0,25;
--U-M ryromnmactuuHbIe 0,25 <J.<=0,50;

St "o markommactuaabeie 0,50 < Ji <= 0,75;
-"-"-"- TekyuenacTHYHbIe 0,75<J.<=1,00
-TeKy4Hue J.>1,00
1.1. IlpoekTrpoBaHre OCHOBaHUMN U (PYyHIaMEHTOB I10
rpyIIaM NpeaeabHbIX COCTOSHHMA
B cootBerctBuu ¢ Hopmamu [1,4] u TOCT 27751-88 (OT COB 384-87) [12]
OCHOBHBIE TTOJIOKEHUSI pacueTa 1o METOJy MPEISIbHBIX COCTOSHUI HANPaBIICHBI HA



oOecniedueHre 6€30TKa3HOM PabOThl KOHCTPYKIIMN U OCHOBAHM C yYETOM M3MEHUU-
BOCTH CBOMCTB MAaTEPHUAJIOB, TPYHTOB, HATPY30K U BO3JAECHUCTBUM, TEOMETPUUECKUX
XapaKTePUCTHK KOHCTPYKIIUH, yCIOBUI UX pabOThI, a TAKXKE CTETIEHN OTBETCTBEHHO-
CTH U HapOJHOXO35IICTBEHHON 3HAYMMOCTHU IPOEKTUPYEMBIX OOBEKTOB, ONPEEIIsie-
MOW MaTepHaJbHBIM U COLIMAJIbHBIM yIIEpOOM MpHU HApYIIEHUH UX paboTOCIOCOOHO-
ctu. [Ipu 3T0M 0c000 BBIIENSAETCSA HAAEKHOCTh CTPOUTENBHOIO 00BEKTA KaK CBOM-
CTBO BBIIIOJIHUTH 331aHHBIE (PYHKIIMH B TEUEHHE MIPETYCMOTPEHHOIO NIEpUOA Bpe-
Menu [12, 13].

[TpoexTrpoBaHne OCHOBaHUMN U (PYHIAMEHTOB OCYIIECTBIIIETCS IO IBYM
rpyIIiaM MpeAesIbHbIX COCTOsIHUM. [lepBas rpynna npeieabHbIX COCTOSIHUM CBSI3aHa C
pacdeTamu 1o MoTepe HEeCYIIeH CIOCOOHOCTH (TIPOYHOCTH) MITH TTOJTHOM HETIPUTOI-
HOCTH K 3KCIUTyaTalliy, BTOpas Ipymnina CBs3aHa ¢ pacyeTamu no aedopmaiusm u
HEIPUTOJHOCTH K HOPMaJIbHOM 3KcIuryaTauuu. [Ipu 3ToM o1 HopMabHOM 3KCILTya-
Talyel MOHUMAIOT SKCIUTyaTal|io, OCYHIECTBISIEMYIO 0€3 KaKuX-I100 OrpaHUYEeHHA
B COOTBETCTBHUU C MPEyCMOTPEHHBIMU TEXHOJIOTUYECKUMHU U OBITOBBIMU YCIOBUSMH.

Cornacao CHulI 2.02.01-83* [4], ocHOBaHHSI pacCUUTHIBAIOTCSA IO 1epopMma-
IUSIM BO BCEX CIIydasX U MO HECYIIEH CIOCOOHOCTH - ISl OTAENIbHBIX CIIy4aes,
HaIIpUMEDP, €CIIM Ha OCHOBAHUE NEPEAAOTCS 3HAYUTEIbHbIE TOPU30HTAIIBHBIE
Harpy3ku (IOJIOpHBIE CTEHBI, PYyHIAMEHTBI PACTIOPHBIX KOHCTPYKLUN) WK €CIIN
OCHOBAHHME CJI0’)KEHO CKaJIbHBIMU TPYHTAMH U T.[I.

Pacuer Tena pynaamMeHTOB M UX paboueil apMaTyphl BEIETCS IO TPOYHOCTH
(Hecymielt cnocobHocTH). B cooTBeTcTBUU € 11.2.6 pacueT OCHOBaHMi 10 AedopMa-
UM [IPOU3BOAUTCS HA OCHOBHOE COYETAHUE HArPY30K.

Cornacno I'OCTy [12], cteneHb OTBETCTBEHHOCTH 31aHUM U COOPYKEHUHN U
UX HAPOJHOXO035MCTBEHHON 3HAUMMOCTH YUUTHIBAETCSA KO3 PUIIMEHTaMU HAJEKHO-

CTH 10 HA3HAYEHUIO V,. CyIIECTBYIOT KJIaCChl OTBETCTBEHHOCTH. OOBIYHO OOBEKTHI,

MMEIOIIME BAXKHOE HAPOJHOXO3SIUCTBEHHOE WIIM COLIMAIbHOE 3HaYeHUE (MMPOMBIIII-
JIEHHBIE, CEIbCKOXO03SIIICTBEHHBIE U KWIUIHO-TPAKIAHCKUE 31aHUSI U COOPYKEHUS )

otHocsATed Ko II knacecy. Ha koaduipeHT 7, ciieryer yMHOXKaTh pacueTHbIE 3Have-
HUs HATPY30K, YCUJIMI WM MHBIX BO3aercTBui. Hanpumep, 1 31anamnil 2 kitacca

~7a = 0,95 [14].

OCHOBHOE COYETaHHUE HATPY30K BKIIFOYAET B ce€0s MOCTOSHHbBIC, JJTUTEIbHBIE U
KpaTKOBPEMEHHbIE HAarpy3ku. K mOCTOSSHHBIM Harpy3kaM OTHOCAT BEC HECYLIUX U
OrpakIal0IINX KOHCTPYKIIUH, BEC U 1aBJIICHUE TPYHTOB,

Cornacno CHulI 2.01.07 - 85 [14], paBHOMEpHO pacnpeacieHHass Harpy3Kka Ha
NEPEKPBITHS 3aAHUI U OTAEIIBHBIX IOMEILEHUH, a TAKXKE CHETOBasi Harpy3Ka MOTyT
OTHOCUTBCA KakK K JIJTMTENIbHBIM, TaK U KPAaTKOBPEMEHHbBIM,

B cootBeTrcTBUU ¢ ykazanusimu 11.1.7 u 11.5.1 [14] cHeroByro Harpy3Ky cuura-
10T JUIUTENIbHOM, €CJIM €€ MOJIHOE HOPMATUBHOE 3HAYEHHE YMHOXKAIOT Ha TTOHMKat0-
il koagduuuent K npuHuMaemMsblid Ju1sl pa3IiMuHbIX CHErOBBIX paitoHoB: Kj =0 -
ot lull; K =0,3-1; K=0,5- mmsa1Y; Ky =0,6 - mst Y u Y1. CHeroBast Harpy3ka ¢
MOJIHBIM HOPMATHBHBIM 3HAUEHHEM OTHOCHUTCS K KPaTKOBPEMEHHBIM Harpy3kam.




[ToHm>XeHHbIE HOPMATHBHBIE 3HAUEHHS] PABHOMEPHO PaCIpEAeIICHHON Harpys3-
ku 1o Ta611.3 CHull [14] oTHOCATCS K ITUTENBHBIM, a UX ITOJTHBIC 3HAYCHUS - K KpaT-
KOBPEMEHHBIM.

KparkoBpeMeHnHbiMu cunTarorcs, corinacHo n.1.8 CHulla [14], BeTpoBble

Harpy3KH, a TaKKe Harpy3KHd OT MOCTOBBIX M MOJIBECHBIX KPaHOB.

Tak kak pacuet ocHoBaHUM (yHAAMEHTOB BeAeTCs MO AedopmMaliism, a camo-
ro (yHaaMeHTa - o mpoyHOCTH, TO HArPy3KHU MOJOUPAIOT K pacueTy JJisi Mpeiesib-
HBIX COCTOSTHUM NEPBOX U BTOPOU TPYIIIL.

B nocoOuu BBeZIeHbI MHIEKCHI, CBSA3aHHBIE C PACUETOM IO TPYIIIaM Mpeeib-
HbIX cocTostHui. Munekc "I", Hanpumep, y pacueTHON BenuurHbI N|, 03Ha4a€eT, 4TO
OHa HUCIIOJIB3YETCS ISl pACYETOB 110 NEPBOM TPyMIE NPEAEIbHBIX COCTOSHUM, NH-
nekc "I[I" - BenumumHa Njj KCTIONB3yETCA I pACYETOB IO BTOPOU TPYIIIE MPEAEIb-
HBIX COCTOSIHUI. DTH k€ 0003HAUEHHS IPUHATHI IPHU UCTIOJIb30BaHUH YAEIIBHOIO BeE-
ca TpyHTa 7,1 /|| B COOTBETCTBYIOILIUX pacyeTax 1o NepBOil U BTOPOU rpyImimam mnpe-
JIEITBHBIX COCTOSIHUM.

Cornacuo n.1.3 CHulla [14], pacueTHO€E 3HaU€HNE HATPY3KH CIEAYET ONPEL-
JATh KaK IPOU3BEACHUE €€ HOPMATUBHOI'O 3HAUYEHUS Ha KOA(DPUIIMEHT HAIEKHOCTH
no Harpy3ke V+.Ilpu pacuere ocHOBaHuU# N0 AedopManusaM Vs IPUHUMAETCS PaB-
HBbIM €UHULIE, T.€. B 3TOM CJIy4ae pacueTHbIC Harpy3KH paBHbl HOPMATUBHBIM. Pac-
4eT (pyH/IaMEHTa [0 MPOYHOCTU OCYIIECTBISETCS C UCIIOJIH30BAHUEM PACUETHBIX
Harpy30K Npu K03 PUIMEHTe HAJEKHOCTH 110 Harpy3Ke;

- JIUIsl BeCa CTPOUTEIBHBIX KOHCTPYKIIUH jKeJIe300€ TOHHBIX, KAMEHHBIX, ap-
MOKaMEHHBIX, IepeBIHHBIX 1m0 11.2.2 [14] ys = 1,1, meTammmueckux - v¢~ 1.05;

-JIJI1 KpaHOBBIX HAarpy3o0k coryacHo m.4.8 s ~1,1;

- I CHETOBOM Harpy3ku corjiacHo 1.5.7 yf = 1,4,

- 17151 BeTpoBOM Harpy3ku o 1m.6.11 ys = 1,4.

[Ipu yuere coueraHuii, BKIIFOUAIOMIMX TOCTOSIHHBIE U HE MEHEE JIBYX BPEMEH-
HBIX Harpy30K, paCu€THbIC 3HAYEHUSI BPEMEHHBIX HArpy30K cornacHo 1.1.12 [14]
YMHO>KalOT B OCHOBHOM COUYETAHUU: JUTUTEIbHbIE HATPY3KH Ha KOdPPUIIuEeHT
\|11:O,95;

KpaTKoBpeMeHHbIe - 2 =0,9.

CnenyeTr uMeTh B BUy, UTO coryiacHo 11.4.17 [14] mpu ydere B KaxKJI0M Ipo-
JIeTe HECKOJIbKUX KPaHOB BBOAST JIOMOJIHUTEIBHO KOY(PPUIIMEHT COUETaHUN 3.
Hampumep, B citydae ydera IByX KpaHOB JIJIsl TEXHOJOTHYecKol paboTsl (pexkum 7K)
koadurment 3 = 0,95.

[Tpu onpenenennn Harpy30K AJisi pacdyeTa OCHOBaHUM (yHIaMEHTOB 10 TIEPBOMA
rpynIe npeneabHbIX COCTOSIHUI MOJHOE 3HaYeHUE HOPMATUBHOM HAarpy3KH Ha mnepe-
KPBITUSI YMHOXKAIOT Ha KOA(DPHUITUEHT CoueTaHui \, MPUHUMAEMbIH B 3aBUCUMOCTH
OT 3TAXKHOCTH MPOEKTUPYEMOTO COOPY>KEHUS U pazmepa Irpy30Boi miomaau [14].

1.2. AHanu3 MECTHBIX yCIIOBUW CTPOUTEIHCTBA
MecTHBbIE YCIOBHS CTPOUTENBCTBA SBIIIFOTCS UCXOAHBIMH TAHHBIMU JJIS [IPO-
eKTUPOBAaHUSI OCHOBAaHUH M (PYHIaMEHTOB U OKa3bIBAIOT HA HETO CYLIECTBEHHOE
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BiusiHue. OCHOBHBIMH (haKTOpaMH, MOJICKAIMMU aHATU3Y SBJISIOTCS CIETYIONINE:

- HH)KEHEPHO-TE€0JIOTUYECKHUE, TUAPOTEOJIOTUIECKHAE U T€0JE3NIECKUE YCIOBUS
(HOMEHKJIaTypa IPyHTOB, CJIararoiuX TOJILY: UX (PU3NYECKUE U MEXaHUYECKUE
CBOMCTBA: TOJIIIMHA CJIOEB: HATMYHUE TPYHTOB CO CIIENU(UIECKUMU CBOMCTBAMU;
BO3MO>KHOCTb IIPOSIBJIEHUS OMACHBIX UHKEHEPHO-TEOJOTMYECKUX MTPOLIECCOB; PACIIO-
JI0’KEHUE U COCTAB MOJA3EMHBIX BOJI; BO3MOXKHOCTb U3MEHEHHSI HHKEHEPHO-
TeOJIOTMYECKUX U TUAPOTEOTIOTUYECKUX YCIOBAN B IIPOLIECCE DKCILTyaTallH MPOEK-
TUPYEMOTO COOPY>KEHUS: pelibe CTPOUTENbHON TIIOIAIKY U T.J.). DTU CBEJICHUS
OTPaXKar0TCS OOBIYHO B OTYETAX MO MHKEHEPHBIM U3BICKAHUSM;

-MHKEHEPHO-TUIPOMETEOPOJIOTUYECKHE YCIOBHS (00YCIOBIMBAIOT TEMIIEpa-
TYpPHBIN PEKUM IPYHTOB, B YACTHOCTH, TITyOUHY ITPOMEp3aHHsl, BETPOBOM U CHETOBOM
palioHBI U T.11.);

- TEXHUKO-3KOHOMUYECKHUE YCIOBUS (TEXHUYECKAsk OCHAIIEHHOCTh MECTHBIX
CTPOUTENIBHBIX OPTaHU3ALNN; PACTIOIOKEHNUE CTPOUTEIBHOM TUIOIIAIKH OTHOCHUTEIIb-
HO MarucTpajieu *ene3HoJOPOKHOTO U aBTOMOOMIIBHOI'O TPAHCIIOPTA; HAINYHE
MECTHBIX CTPOUTENIbHBIX MATEPUAJIOB; [IEHA HA CTPOUTENIbHBIE MAaTEPHUAIbI B TAHHOM
PKOHOMHMYECKOM pailoHe U T.1.);

- OIIBIT CTPOUTEIILCTBA B TAWHON MECTHOCTH;

- CTECHEHHOCTb CTPOUTEIBHOM IUIOIIAKH, €€ PACIIOI0KEHUE OTHOCUTEIIBHO
CYILIECTBYIOIINX 3/1aHUM, COOPYKEHUMN, HHKEHEPHBIX KOMMYHUKAUW U T. 1.

[Ipy BBITTOTHEHNN WHKEHEPHBIX U3BICKAHUUN 3a4A€TCS PAHOH CTPOUTENBCTBA,
re0JIOr0-JINTOJIOTMYECKUH pa3pe3 U PU3NKO-MEXAHUYECKUE XapaKTePUCTUKU IPYH-
TOB. B COOTBETCTBUM C 3TUMH JAHHBIMU HEOOXOIUMO:

- ucnionw3yst CHullwei [14, 15] wim npyryto HOpMaTUBHYIO JIUTEPATYPY, OTHECTH
MECTO CTPOMUTENBCTBA K ONPEIEICHHOMY PaliOHy 110 CHETOBOW Harpy3ke, pailoHy 10
CKOPOCTHU BETpa U HATH CyMMY aOCOJIFOTHBIX 3HAYEHUHN CPETHEMECSYHBIX OTpHIIa-
TEJIbHBIX TeMmreparyp M ;

- BBITIOJIHUTH OIHCAHHUE BCEX CJIOEB IPYHTA CBEPXY BHU3;

- nath kinaccudukaiuio rpynra Beex cioes mo ['OCT 25100-82* :

- o tabmunam CHull 2.02.01-83* onpeaenuts moayis aedopmanuu E u Tad-
JMYHOE 3HAYEHUE PACUETHOTO CONPOTUBIIEHUS Ry rpyHTa;

- 110 COBOKYIHOCTH BCEX (PM3UKO-MEXAHUYECKUX CBOWCTB MPEABAPUTENBHO OIle-
HUTb MPUTOAHOCTh KaXJI0TO CJI0S IPYHTa BOCIPUHUMATh Harpy3Ky oT QpyHa-
MEHTa B Kaue€CTBE €CTECTBEHHOTO OCHOBaHUs (KPUTEPUEM MOTYT YCIOBHO
ciykuth 3HaueHust Ro<= 150 kIla u E> 5000 «IIa).

1.3 AHajiu3 TEXHOJOTHYECKOTO HA3HAYEHUN U KOH-
CTPYKTHUBHOTO PEIICHUS 31aHUS

[Ipu aHanm3e TEXHOJIOTMYECKOTO Ha3HAYCHUS 3/1aHUS BBISICHSIOT:
- KJIACC OTBETCTBEHHOCTH 3JAaHUN WU COOPYKECHUS,

- TEXHOJIOTMYECKOE HAa3HAUEHUE 3/1aHUH;

- TEeMIEPaTypPHBIN PEXKUM B 3/1aHUU,
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- 3HAYECHUS HArpy30K OT ChIPbs, MATEPUAIIOB, U3JICJIUI U T.JI. HA MOJIbI, TPUMBbI-
KarOIINE K TPOSKTHPYEMBbIM (PyHIAMECHTAM;

- HAJIMYKE, PACIIOIOKEHUE U pa3Mephbl TEXHOJOTMYECKUX 3ariyOJICHHBIX T10-
MeILeHUH 1 (yHAAMEHTOB I10J] TEXHOJIOTHYeCKOe 000py0BaHNUE;

- TPYMIIBI PEKUMOB pabOThl MOCTOBBIX U MOJBECHBIX KPAHOB, UX I'PY30I0,1b-
€MHOCTbB H T.JI.

OTH CBEACHUS IPUBOJIATCS B 3aJIaHUU HA MPOCKTUPOBAHUE, COCTABIIEMOM
CIICIIMAJIMCTOM - TEXHOJIOTOM Ha OCHOBAHMM TEXHOJIOTUYECKUX HOPMATUBHBIX JIOKY-
MEHTOB M MAaCIOPTOB TEXHOJOTHUYECKOTO 000pYA0BaHUSI.

[Ipu aHanm3e KOHCTPYKTUBHOM CXEMBI 3[JaHUsI, KOTOpas pa3padaThiBacTCsl UH-
KEHEPOM-TIPOEKTUPOBIIUKOM, BBISICHAIOT:

- pa3Mepbl, MaTEPUAIIbI, TIJIAHOBO-BBICOTHYIO IPUBSI3KY KOHCTPYKIIMH, IO KO-
TOPBIEC MPOEKTUPYIOTCS (PYHIaMEHTHI;

- KOHCTPYKIHIO TTOJIOB;

- ruOKas WU KeCTKask KOHCTPYKTUBHAS cXeMa 31aHus;

- YyBCTBUTEIBHOCTD 3/IaHUS K JIeopMaIriusiM OCHOBAaHMS (33J1af0T IIPEACIbHBIC
nedopmaiu, oGecreuyrBarome HOPMaJbHYIO SKCILTyaTaIluIO 3/IaHUs ).
OnpenensitoT Harpy3ku, AeicTBYyIONMME Ha (GYHIAMEHT B YPOBHE €ro oOpe3a Win B
YPOBHE IJIAaHUPOBKHU MOBEPXHOCTH.

CBenieHus, MOMy4YeHHbIE B MyHKTax 1.2 1 1.3, ABIAIOTCS UCXOJHBIMU TAHHBIMH JIJIS
MPOEKTUPOBAHMS, TTO3BOJISIIOT HA3HAUYUTH PACUETHBIE CXEMbl OCHOBAaHUM U QyHa-
MEHTOB U MOJIHOCTBIO OMPEIEIIIOT METO bl YCTPOUCTBA (PYHIAMEHTOB, UX MaTepHa-
JIbI ¥ pa3Mephl, a TAKKE CIIOCOOBI MOATOTOBKM OCHOBaHM. HE0OX0AMMO OTMETHUTH,
YTO 3aJIaHHBIM MUCXOJIHBIM JAHHBIM MOTYT YAOBJIETBOPSATh HECKOJIBKO BAPUAHTOB
dbyaaamerToB. ONTUMANILHBINA BapUAaHT OCHOBAHUMN U (DYHIaMEHTOB BBIOMPACTCS T10
TEXHUKO-?KOHOMHUYECKHUM IT0Ka3aTEIIsIM.

2. ITPOEKTUPOBAHUE MAIJIO3AT'JIYBJIEHHBIX JKEJIE3OBETOHHBIX
OYHIAMEHTOB CTAKAHHOI'O THUIIA 11O/] KOJIOHHBI COOPYIKE-
HUN

CoBpemeHHbIE Kene300eTOHHbIE (YHIaMEHTHI MO KOJIOHHBI COOPYKEHUS
MPOEKTUPYIOTCS C YUETOM XapaKTepa CONpsiKEHUs KOJIOHHBI ¢ pyHaaMmeHToM. [Ipu
cOOpHOM BapHaHTE KeJIe300€TOHHAsI KOJIOHHA comnpsraeTcs ¢ PyHIaMEeHTOM MPH T0-
MOIIIM CTaKaHa, B MOHOJMTHOM BapHUaHTE OHH CBS3aHBI MEXKIY COOOH BBITyCKaMU
CTaJIbHOU apMmaTyphl. B cirydae mpoexktupoBanus GyHIaMEHTOB T0]T METAJUTMUECKHE
KOJIOHHBI COTIPSKEHUE TPUHUMAETCS TP TIOMOIIM aHKEPHBIX 001TOB [1, 6].

B nHacrosiem noco6uun paccMaTpuBarOTCs OCHOBHBIE OCOOEHHOCTH MPOEKTH-
pPOBaHUS KeJIe300€TOHHBIX (PYHAAMEHTOB CTAKAHHOTO THUTIA.

2.1. BriGop riyOuHBI 3a7105KEHUS

[IpoexTom ocHOBaHu# U (HyHAAMEHTOB JIOJDKHA OBITH MPEyCMOTPEHA Cpe3Ka
IJIOIOPOJAHOTO CJIOS MIOYBBI JJIs1 TOCJIEIYIOIIETO UCIIOIb30BaHUs B 1IEJISIX BOCCTa-
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HOBJICHUS (PEKYJIbTUBAIIMU) HAPYIIICHHBIX WM MAJIOMPOAYKTUBHBIX CEIbCKOXO03SIH-
CTBEHHBIX 3€Me€JIb, 03€JICHCHUS paliOHa 3aCTPOUKHU U T.11. [4, 6].

['myOuna 3anoxenus Gpyngamenta d - 3TO pacCTOSIHUE OT TOBEPXHOCTH TUIAHU-
POBKH WJIH TIOJIa TI0/IBaJia 70 moAomBhEl ¢pyHmaamenTa. [logomBa pyHgamenTa qomkHa
ONMUPATHCA HAa JOCTATOYHO MPOYHBIE CJIIOU TPYHTA, 00ECIIEUNBAIOIINE BOCIIPUSTHE
Harpy3ku oT pyHIaMeHTa U JOJITOBPEMEHHYIO AKCILTyaTaI[MOHHYIO HaJIe)KHOCTh CO-
opyxenusi. He pekoMentyeTcst onupath GyHIaMEHThI Ha CBEKEHACHITTHBIC, UITUCTHIC
U 3aTOp(OBaHHBIE TPYHTHI, PHIXJIbIC IECKU U TPYHTHI, COJIEPKAILINE PACTUTEIIbHbIC
ocTaTtku. PexoMeHayercs: mpeaycMaTpuBaTh 3ariiyosieHne (pyH1aMeHTOB B HECYIITHIA
cioit rpyHTa Ha 10 - 15 cM; u36eratb Hamu4us MOJI MOJAOIIBOM (pyHITaMEHTa CIIOsI
TPYHTa MaJIOW TOJIIUHBI, €CJIU €70 CTPOUTEIIbHBIE CBOMCTBA 3HAUUTEIBLHO HUKE
CBOMCTB MOJICTUJIAIOIIETO CIIOST; 3aKIabIBaTh (DYH/IaMEHTHI BBIIIE YPOBHS IMO3EM-
HBIX BOJI IJIs1 UCKIIFOUEHUSI HEOOXOJUMOCTH MPUMEHEHHUSI BOJIONIOHIKEHUSI TIPU TIPO-
U3BOJICTBE padoT.

Opnum u3 HakToOpoB, ONMPEALISIONTUX 3aray0aeHue GyHIaMEHTOB, SIBIISIETCS
riyOrHa CE30HHOTO MPOMEP3aHUs TPYHTOB, KOTOPBIEC MPU TPOMOPAKUBAHUU YBEIIH-
YUBAIOTCS B 00bEMeE, a MOCIIe OTTAauBaHUS AAI0T 3HAYUTEIbHbIE ocaaku. [{is paiio-
HOB, TJIe TJIyOrHA MpOMEP3aHus Ha HE3aCTPOCHHOM TEPPUTOPUH HE MPEBBIIIALT 2,5
M, €€ HOPMaTUBHOE 3HAYEHUE OMPEALISIETCS 10 cieayoieit hopmyie:

dfn :do Mt’ (21)

rie M; - 6e3pa3MepHbIil KOA(PDUIIMEHT,9UCIICHHO PaBHBIM CyMME a0COJIFOTHBIX 3HA-
YEHNW CPETHEMECSYHBIX OTPULATEIBHBIX TEMIIEPATYDP 34 3UMY B JaHHOM
paiione, npuauMaembix o CHully 2.01.01-82* [15]. [Ins kpynHbIX TOPOIOB
3Ha4eHUS Mt IPUBEACHBI B IPUIL.2;
do - BemMumHa, MpUHUMAaEMast PaBHOM, M. JIJIsI

CYIJIMHKOB U TJIMH 0,23;
CyIleceu, IECKOB MEIKHUX U IbUIEBATHIX 0.28;
IIECKOB I'PABEJIMUCTHIX, KPYIIHBIX U CPEAHEN KPYITHOCTH 0,30;
KPYITHOOOJIOMOYHBIX TPYHTOB 0,34.

[Tox coopyx’eHUsIMHU B CUJTY WX BIUSHUS HA TETJIOBOM PEXUM IPYHTOB B IT€-
pHOJI SKCIUTyaTal[uu I1yOrHa poMep3aHus OyJeT OTINYaThCsl OT HOPMATUBHOM.
PacuetHoe 3HaueHue riayOruHbBI CE30HHOTO MPOMEP3aHUs TPYHTa
d, =K,d,, (2.2)

rae Ky- ko3¢ duinenT, yauThIBalONIMi TEMIIEpaTypy BO3yXa B TOMEIICHUH, PU-
MBIKAIOIIEM K HapyXKHBIM (pyH/IaMEHTaM, HaJTU4Ke 1MOj[Bajia WA TeX-
MOJIMOJIBS, @ TAKKE COCTaB MOJIOB, U puHUMaeMsbIil mo CHully 2.02.01-83*
[4]. B mpun 4 npexncrasiensl 3HaueHus kodddurmenta Kp.
Ha mpoiiecc Mopo3HOTO My4YeHus: TPYHTOB BeCbMa CYIIECTBEHHO BIHSIOT ypO-
BEHB IMOJ3EMHBIX BOJI dy M TIOKa3aTeb TeKydecTr J|. rpyHTa. Uem Oioke 1moi3eMHbIC
BOJIBI K MOJI0MIBE (PyHIaMEHTa U YeM OO0JIbIIIe BIIAYKHOCTh TPYHTA, TEM WHTCHCHUBHEE
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IPOUCXOIUT MUTPALIMS BOJIBI K BEPXHUM MIPOMEP3AIOIIUM IPyHTaM. DTOT (HakTop
YYUTBHIBAETCS B HOPMATUBHBIX JOKyYMeHTax [4,5].

B npun.5 gana tabnuna, No3BOJISIIONIAS OLICHUTH BIMSHUE MPOMEP3aHus IPyH-
Ta U YPOBHS MOJA3EMHBIX BOJ] Ha TITyOWHY 3aJI05KeHUsI (PyHITaMEHTA.

Yacro rinyOuHa 3anoxxenus (pyHIaMeHTOB 00yCIOBIIeHa KOHCTPYKTUBHBIMH
O0COOCHHOCTSIMHU COOPY>KEHUS - HATMYMEM U pa3MepaMu MOJIBaJIOB, KAHAJIOB, TOHHE-
aei, GyHaaMeHTOB Mo 000pyI0BaHKE, ITyOUHON MPOKIAIKH KOMMYHHUKAIUH, TITy-
OUMHOM 3anM0KeHHs PYHIAMEHTOB MIPUMBIKAIOIUX COOPY>KEHUH U T.J., @ TAK)KE KOH-
CTPYKTHBHBIMH TPEOOBaHUSMHU, MIPEIBSIBIIEMbIMA K BbICOTE (DyHIameHTa hy [1, 2,
3,6,10].

BricoTa pyH1aMeHTa - 3TO pacCTOsIHUE OT €ro o0pe3a 10 nmogomskl (puc.2.1).
BricoTa xene300eToHHOro pyHAaMeHTa JOHKHA OBbITh JOCTATOYHA JIJISl HAJIEAKHOTO
KpEIUIEHUs HaJ3eMHOW KOHCTPYKLUHU (KOJIOHHBI) K pyHIaMeHTy. [Ipu ctakanHOM
COIPSKEHUU (PyHIaMEHTa CO COOPHOM KeJle300€TOHHOM KOJIOHHOM ITyONHA 3a/1e7IKU
KOJIOHHBI B hyHAaMeHT d. nmpuHuMaetcs (puc.2.2);

- U1 KOJIOHH IPSMOYTOJIBHOTO CIUIOIIHOTO CEYEHUS

dc>:|c, (23)

- IS IBYXBETBEBBIX KOJIOHH
d>=0,5+0,33I; (mpu 1>= 1.2 m), (2.4)
dc >=1¢[1-0,8(1c-0,9)] (mpm Ic < 1.2m). (2.5)

Kpowme Toro, 3aienika KOJIOHHBI B CTaKaH 3aBUCUT OT AHAMETpa U Kjiacca apMa-
TypbI KOJIOHHBI U Kj1acca 6eToHa. [ TyOuHy 3a/1e/IKu IBYXBETBEBBIX KOJIOHH HEO0XO-
JTUMO TIPOBEPUTH TI0 aHKEPOBKE PACTSIHYTOM BETBU KOJIOHHBI B CTaKaHe (PyHIaMEHTA.

J171st TUTIOBBIX KOJIOHH TJIyOWHY 3aJIeJTKM MOXHO IMPUHUMATH T10 IaHHBIM pabo-
Yel TOKYMEHTAIIMH KaK Pa3HOCTh MEXIY a0COMIOTHBIMUA 3HAYCHUSIMU OTMETOK HH3a
KOJIOHHBI ¥ o0pe3a pyHaaMeHTa.

BricoTa ¢pynnamenta hs U3 yciaoBus 3a/1eJIKU KOJIOHHBI B CTaKaH JIOJKHA OBIThH

HC MCHCC

hi = > dc+ hg+ 0,05, (26)

rae hg - paccrosiHMe OT 1HA CTakaHa /10 MOAOUIBEI (PyHAaMEHTa, IPUHUMAEMOE HE
menee 0,2 m;
0,05 - paccTosiHEE MEXTy TOPIIOM KOJIOHHBI M THOM CTaKaHa, Ha3HA4aeMoe s
BO3MO>XHOCTH PUXTOBKH KOJIOHHBI IIPU MOHTAXE, M.
Bricota ¢yHnaMenTa, BBIYMCIEHHAs IO YCIOBUIO (2.6), okpyrisieTcs 10 OJu-
Kaiiero 0ombiero pasmepa, kpatoro 300 mm. Kak npaBuiio, 171 MPOMBIIIUICHHBIX
3IaHUI HAUMEHbIIIasl BbICOTA (PyHJAMEHTa CTaKaHHOTO THNa cocTasiset 1,5 m [6. 10]
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[1pu BO3BEICHNYU MPOMBINUICHHBIX 3aHUH TUIAHUPOBKA IIOBEPXHOCTH TPYHTA
MIPOU3BOAMTCS MO OTMETKY, paBHYyIo - 0,150. O6pe3 dbyHmamMenTa u3 ycaoBUH mpo-
U3BOJICTBA pabOT HYJIEBOTO IMKJIA OOBIYHO pacrojiaraeTcs HIKe HyJIeBOH OTMETKH
Ha 0,15 M. [Ipu 3TuX ycnoBusAX riyOuHa 3a10KeHUs TOAOMIBHI pyHIaMeHTa d OKa3bI-
BAETCs YUCIICHO paBHA €ro BBICOTE hy.

[Ipu onpenenenuu riayOUHbI 3al10KeHHsT PyHIAMEHTa PacCMaTPUBAIOT BBIIIIE-
nepevrciIeHHbIe (DaKTOphI, Ha Hee Biustone. V3 Bcex MmoiydeHHbIX 3Ha4eHUH d BbI-
OuparoT HanOoJbIIEee. DTO 3HAYEHUE UCITIOJIB3YETCS B TAJIbHEUIINX pacyeTax U He
JOJKHO OBITH YMEHBIIIEHO. BO3MOMXKHO TONBKO YBEIUYEHHUE TITYOHHBI 3aJI05KEHHS
dyHIaMeHTa, HanmpuMep, IPU MPOBEPKE Ha MPOJABIMBAHUE KOJIOHHOH JIHA CTaKaHa,
npu 60bIINX AeopMaIUsaX WIK HETOCTATOYHON HECYyIIel ClIOCOOHOCTH OCHOBAHHMS
U T.1.

2.2. Onpenenenre pa3MepoB MOA0UIBHI (DyHIaMEHTa

Pa3mepsl moomBel PyHIaMEHTa ONPENIETISIOTCS. UCXO U3 PAacue€TOB OCHOBA-
HUs, 110 fedopmarusm [35, 6]

- 10 (hopMe SIIOPHI JABJICHUM B MO0IIBE (PYyHIAMEHTA U BEJINYUHE OTPHIBA;

- 10 BEJIMYMHAM JABJICHUN MOJ] TOAOIIBOM:

- 110 BEJTMYHMHE JIaBJICHUS Ha KPOBJIIO €1ab0ro cios;

- 110 BEJIMUMHAM OCAJKU U KpeHa.

Kpome Toro, pazmepsl Mo0MIBkl (yHAAMEHTA MPOBEPSIOTCS, B HEOOXOIUMBIX
cllydasix, 10 Hecyliei cnocoOHOCTH OCHOBAHUS:

- 110 MPOYHOCTH CKaJIbHOI'O OCHOBAHMUSI:

- 110 MPOYHOCTH U YCTOMYMBOCTH HECKAJIbBHOTO OCHOBAHUS;

- Ha CJIBUT IO MO/JIOIIBE;

- Ha CJIBUT TI0 CJIabOMY CJIOIO,

B nepBoM nmpubiukeHuu TUI0Ia1b MO0MBH (hyHAAMEHTA ONPEACIISIETCS 110
KOHCTPYKTUBHBIM COOOPa)KEHUSIM WJIU BBIYUCISIETCS 110 (popMmyie:

Nll

A=t
RO _Ymtd

2.7)

roe Ni - cymma BceX BepTHKaIBHBIX HArpy30K B 00pe3e (yHIaMEeHTa IS pacueToB
nio I rpynme penensHbIX cocTosiHUM, KH;
Ro - TabnuyHOE 3HaUYE€HHE PACUETHOTO CONPOTUBIICHUS rpyHTa, KIla:
Ymt - CpeHee 3HaYeHUe yIeIbHOIo Beca Marepuana (pyHJaMeHTa U IpyHTa Ha
€ro ycTynax; IPMHMMAaeMOE B HHKEHEPHBIX pacuerax paBHbIM 20 kH/m?;
d — mpuHsATas TyOMHA 3a710XKeHUs QyHIAMCHTA.
3nauenue N onpenensieTcss Kak CyMmma HauOoJIbIIel BEpTUKAIbHONW Harpy3Ku
Nil max M3 BCEX 3aJaHHBIX COUYETAaHWN HArpy30K OT KOJIOHHBI I pacyeToB 1o I
rpymrne npeaeabHbIX COCTOSIHUN U JOMOJHUTENBHBIX HAarpy30K B 00pe3e pyHIaMeHTa
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B BUIC, HAIIPUMCEP, BCCA Q)YHI[aMCHTHOﬁ 6aJIKI/I, BCCa CTCHBI U T. . C u3BeCTHBIM

NpUOMKEHNEM MOKHO MPUHSTH:

Ni=Nii max+Gi1, (2.8)

rae Gi - BeC CTeHBI, MPUXOAAIINiicS Ha pyHIaMeHT, kKH.

[Ipu nieHTpanbHO HATPY>KEHHOM (DYHIaMEHTE €T0 TOIOIIBY MPOSKTUPYIOT, KaK
MIPABUJIO, KBAAPATHOW U CTOPOHY IMOJIOIIBbI BEIYMCIISIIOT KaK KOPEHb KBaJAPATHBIN U3
romaau A. Ilpu BHEIEHTPEHHO Harpy>kKeHHOM (yHAAMEHTE €ro MOJI0IIBY pa3BHU-
BAIOT B MJIOCKOCTH JCHCTBUS HaUOOJIBIIIETO MOMEHTA, T.€. MPOCKTUPYIOT MPSAMO-
yTOJbHBIN B m1ane GpyHaamMeHT. OTHOIIIEHHE NIUPUHBI TTOIOMIBEI PyHIaMEHTa b K ero
mmHe | npuanMatot B ipenenax m = b/ 1 =0,6...0,85

3anaBasch COOTHOLIEHUEM CTOPOH, IO BRIYUCIEHHOMY 3HAYEHUIO TUIOIIAIN
OMPENEIAIOT JJIMHY U IUPUHY MOAOIIBBI PYHIAMEHTA, OKPYTJIsis 10 OJIMKaIIero
pa3mepa, kpatHoro 300 mm.

IlepBoii mpoBEpKON HAMJAEHHBIX Pa3MEPOB MOAOIIBBI ABJISETCS YCTAHOBIICHHUE
(dbopMBI SMIOPHI 1aBIeHUH B MOJ0MIBE (PyHIaMEHTa (KOHTAKTHBIX JaBJICHUM) U CpaB-
HEHHUE ee C TomycTUMoii. dopma SIIOpbl KOHTAKTHBIX JaBJIEHUH 00YCIIOBIICHA 3HAUE-
HUSIMU SKCIICHTPUCUTETOB, U MTPOBEPKA CBOJIUTCS K BBIMOJHEHUIO YCIOBUS

e<=ey (1=1,2,...,n), (2.9)

IJI€ € - pAaCYETHBIE 3HAYECHHS] OTHOCUTENBHBIX IKCUEHTPUCUTETOB JIJIS1 KaXKIO0TrO 1 -TO
COYETAHUS HArpy30K ISl PaCYETOB IO BTOPOM I'PYIIIIE MPEAEIBbHBIX COCTOS-
HU:
N - YUCJIO COYETAHNN HATPY30K JJIsl PACYETOB IO BTOPOU IPYMIE IPU ACUCTBUH
MOMEHTOB B 00pe3e pyHaamenTa otHocuTenbHO ocedt O1 Y u O1 X (puc.2.1);

€y - IPEICBHBIN AKCIEHTPUCUTET, MPUHUMAIOIINM CIIeayIoIINe 3HaYeHus [6]:

&y =1/10-1151 GyHIaMEHTOB IO/ KOJIOHHBI POM3BOJICTBEHHBIX 3JIaHUI C MOCTO-
BBIMHM KpaHaMHU I'Py30I0IbEMHOCTBIO 75 T M BbIIIE, OTKPBITHIX ACTAKa]l C Kpa-
HaMU I'py30I0AbEMHOCTBIO Oosiee 15T, 1Sl BBICOKMX COOpYKEHHM (TpYOHI,
3MaHUs OAIICHHOTO THIIA U T.I1.), @ TAK)KE BO BCEX CIIydasx, KOT/Ia pacueTHOE
CONPOTHUBJIEHUE TPYHTOB OcHOBaHusA R < 150kl ]a:

gy = 1/6 - 1151 OCTaNbHBIX MPOU3BOACTBEHHBIX 3MaHHUI C MOCTOBBIMH KpaHAMH H
OTKPBITBIX KPAaHOBBIX 3CTaKasl;

&y = 1/4 - nns OeckpaHOBBIX 3IaHUM, a TAK)KE MTPOU3BOJCTBEHHBIX 3MaHHUMU C TIOJI-
BECHBIM KPaHOBBIM 00OPY0BAaHUEM.

OTHOCHUTENBbHBIN IKCIIEHTPUCUTET BEPTUKAIBLHON Harpy3KH B MOIOIIBE (yH-
JTaMEHTA I Ka)KJI0r0 COYeTaHUS
e =%/, (2.10)

I7ie a - CTOpOHa moAomBkl GyHAamMeHTa (a=| wium b), BI0Is KOTOPOM IEHCTBYIOT MO-
MEHTEL, M;
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€i - PKCLIEHTPUCUTET BEPTUKAJILHON HArpy3KH, MPUIIOKEHHOM K mofomiBe ¢pyH-
JIAMEHTA,

o = 2Mu (=12..1), (2.10)

L leli

3maech 2 Njji - cyMMa oceil BepTHKAIBHBIX CHJI, IPHIOKEHHBIX K IOI0MIBE (yHIa-
MEHTA:
2.Mjji - cyMMa Bcex MOMEHTOB OTHOCHTEIBHO BEIOPAHHBIX KOOPIHHATHBIX
oceil B nojomiBe GyHIaMEHTA.

[Ipu yueTe MOMEHTOB OT BPEMEHHBIX HArpy30K (CHETOBOM, KpaHOBOM, BETPOBOM
U T.JI.) TIOJIKOJICHHUK U MOAOMBY (GyHIAMEHTa CTPEMATCS MMPOSKTHPOBATH CUMMET-
PUYHBIMH OTHOCHUTEJILHO KOJIOHHBI, HA4aJjlo UX KOOPMHAT MOJIaratoT HaXOISAIUMUCS
Ha OJTHOM ocH. B 3TOM citydae meHTPHI TSHKECTH KOJIOHHBI, TTOAKOJICHHUKA M TTO0TII-
BHI B TUTAaHE COBITAat0T. HampaBieHrss KOOPAMHATHBIX OCEH HA3HAYAIOT Mapajuieiib-
HBIMH CTOPOHAM KOJIOHHBI, ITOJAKOJICHHUKA U MOJOMIBHI pyHIaMeHTa (cMm.puc.2.1.)

B npoekTHO# mpakTHKe 9acTo 3aaHbl MOMEHTBI B 00pe3e hyHIaMEeHTa TOJIHKO
OTHOCHUTENBHO o71HOM ocu O1Y (Bmosib ocu O1X). [IoaTOMY YCIIOBHO MOYKHO OTIpeie-
JISITh MOMEHTBI OTHOCUTENIBHO TOUKH O1 MEepecedeHusi OCU KOJIOHHBI C TIOI0IIBOM
dbynnamenta (cm.puc.2.1) Ilpu 3TOM 3a OJIOKUTETHLHOE HANPABIICHUE HATPY30K
YCJIOBHO TIPUHUMAETCS: JUIsl BEPTUKATBHOU HAarpy3ku N cBepXy BHM3; JJIsI MOMEHTA
M -npoTHB 4aCOBOM CTPEJIKMU: JJIsl TOPU3O0HTANBHOM critbl Q -cripaBa - HasieBo [10].

J1J1s IepBOTO COYECTAHMS YCUITUS OTIPEISIISIOTCS TaK:

2 Nii=Nip+G1+Gs (2.11)

rae Gr - OpueHTUPOBOYHBIN BeC (hyHIaMEeHTa, TPYHTA Ha €ro YCTYIax U MOJrOTOBKU
01 TIOJTBI, OTIPEACIISIOTCS TI0 popmyiie

Gt =bl(d+0.15)gm0sx (2.12)
I7Ie Va - KO3 (OULIHUEHT HaIeKHOCTH TI0 HA3HAYEHUIO;

2 Mii=My;1+QuihetNinO+G1(bo+lc)0,5 (2.13)

DKCUEHTPUCHUTET NPUIIOKEHHUS PAaBHOICUCTBYIOIIEH BEPTUKAJIIBHOW HATPY3KHU B
nojomBe GyHaaMeHTa B IEPBOM COYCTAaHUHU

B lell _ e (2.14)

1

e, = g, =+
1 1 &1

ENm |

Jlis BTOpOro coueranust
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2 Nii2=Nii2+G1+Gy, (2.15)

2 Mji2=M;2+Quizhe+Nj;,0+G1(botlc)0,5,, (2.16)
My, . e

ezz%,gz -2, (2.17)

Ecnn kakoil-nmubO W3 BBIUMCIEHHBIX OTHOCHUTEIBHBIX SKCLEHTPUCHUTETOB HE
YIIOBJIETBOPSIET YCIOBHIO (2,9), TO HEOOXOAMMO YBEIUYUTH CTOPOHY HOJIOIIBBI (PYH-
JIAMEHTA, BJIOJIb KOTOPOH NEHCTBYET COOTBETCTBYIONIMNA MOMEHT 2 .Myji, Wi mpom3-
BECTH CMEIICHUE LIEHTPa TSKECTH IOJOIIBBI B HANPABICHUU JEUCTBHS MOMEHTA
2. My

B cootBercTBun co CHullowm [4] cpenHee nqaBneHue noj1 Nog0uBoi pyH1aMeH-
Ta Pyij HE JOJDKHO IIPEBBIIATH PACYETHOTO COITPOTUBIIEHUA IpyHTa R, KpaeBoe nasie-
HUE MpU ACUCTBUU U3rMOAIOIIEr0 MOMEHTA BJI0JIb KaXKA0M ocH (PyH/IaMEHTa pmax He
JOJKHO TIpeBbIIaTh 1,2R 1 B yrioBo# Touke pmax HE TODKHO mpeBbimaTh 1.5R. Tlpu
JEACTBUU MOMEHTA TOJIBKO OTHOCUTEIIBHO OJTHOU OCHU YAOBIJIETBOPSIOTCS YCIOBUS

pui <=R primaxi<=1,2R, (2.18)

PacueTHO€ cOnpoTHUBIIEHHE TPYHTA OCHOBAHUS

R= YCl}zcz [M, Kby, + quly‘ll +(M, ~Ddyyy +McCpyl, (2.19)

Ie Vc1, Ve - Koapduuuentsl yenoBuid padotel mo CHull 2.02.01-83* [4],mpui.6
MPEeICTaBIICHbI 3HAYEHUS ITHX KOA(DPHUITMEHTOB;

K - xoadpdunment, K=1, ecnu npouyHocTHble Xapakrepuctuku rpynra (C u
f)onmpenenenbl HEMOCPEACTBEHHBIMU HcTbITaHuAME; K= 1,1, ecnu oHn
npuHATHI 110 Tabnuam CHull wim pernoHanbHbIX HOPMATHBOB,

Mg, Mg, M - k03¢ druumentsl, npuaumaemslie no CHull 2.02.01-83' [4] B 3aBuCcH-
MOCTH OT yTJla BHYTPEHHETO TpeHUs )1, B npuin.7 naHsl 3HaUeHUS
ATUX KO3PPHUIIUEHTOB:

K; - koadpdumment; npu b <10m  K=10; mpu b>= 10 m K; =z¢/b + 0,2

(3mech 2p=8 m);

b - mmpuHa momomBel GyHIAMEHTA, M;
Yl - OCPEIHEHHOE PACUETHOE 3HAUYCHUE YAEIBHOIO BECa TPYHTOB, 3aJIeTrato-
IIUX HIDKE TTOIOMIBEI PyHIaMeHTa (TTPY HATMYUU TIOJI36MHBIX BOJ

ONpEENAETCS C YUeTOM B3BEIIMBAIOLIEToO AeiicTBUS BOALL ), KH/M?
Y 11 - TO K€, 3aJIeTalOIIUX BBIIIIE TOJIOIIBHI;
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Cyi- pacyeTHOE 3HAUEHUE YJIEIBHOIO CLUEIUICHUS TPYHTA, 3aJIETal0LEero Hemocpe -
CTBEHHO I10]1 TOJ01IBOM (yHIamenTa, klla:

d| - rmyOuHa 3a5105KeHUsT PYHAAMEHTOB, M, OECITOIBAILHBIX COOPYKCHUH OT YPOBHS
IUTAHUPOBKYU WJIM TIPUBEICHHAS TTyOMHA 3aI0KEHUSI HAPYKHBIX U BHYTPEHHUX
¢dbyHIaMEHTOB OT 1MOJ1a MoABasia

dlzhs+hcfy%.ﬂ, (2.19)

rac hc-TOJIH_II/IHa CJIOA I'PYHTA BBIIIC IMMOAOMIBLI CI)YHI[EIMGHT& CO CTOPOHBI ITOABAJIA, M;
hcf-TOJ'IHII/IHa KOHCTPYKIHMHU I10JIa II0ABAJIA, M;

"/ cf- PACUCTHOC 3HAYCHUEC YACIBbHOIO BE€CA KOHCTPYKIIUH I10J1a IT0ABAJIA, KI‘I/M3 .

dp- r1yOuHa moBaia -pacCTOSIHHE OT YPOBHS IUTAHUPOBKH JI0 10J1a IMOABAaa, M,
JlaBlieHHS 1101 TTOJIOIIBOM OMPEEIIIOTCs 1Mo popMynam:

cpemHee p,, =%;, (2.20)

MaKCUMaJIbHOC U MUHNMAJIbHOC KPaCBbIC AABJICHUA
Piimax,min)=P(1+-6¢&i), (2.21)

3HadeHMsI TaBICHUN BBIYUCIISIFOTCS IS KQKIOTO 1-TO COYETaHMSI HArPy30K,
MPUHUMAEMBIX MIPHU pacueTe 1o aedopmaiusM. B mocoOuun ucnoabp3yroTes 1Ba cove-
TaHUS Harpy30K U OTHOCUTENIbHBIE IKCIIEHTPUCUTETHI €; ONPENETAIOTCS 10 HOopMy-
nam (2.14) u (2.17). 1ns Kaxa0r0 U3 ABYX COYETAHUM MOBEPSIOTCS yciaoBus (2.18).
KOTOPbIE MOKHO 3aIlUCATh CIAEAYIOIIUM 00pa3oMm:

Pii<=R; pumax1=1,2R;
P<=R; p i1max2=1,2R; (2.22)

Pa3mepsl mogomBel PyHIaMEHTa CYUTAIOTCA MOAOOPaHHBIMH YAA4YHO, €CJIH XO-
Ts1 ObI B OJTHOM M3 YCIIOBUU (2.22) OTKIOHEHUS COCTABIISIOT: MIEPEHAIPSKEHUS HE
oosee 5%. Henonanpspxenusi-10%,a aApyrue BBITTOTHSIIOTCS.

[Tpu HaIMUMM B TIpeieniax COKMMAeMOM TOJIIY OCHOBAHUS Ha TITyOWHE OT TO-
JO1IBHI (DyHIAMEHTA CJIOSl TPYHTa MEHBIIICH MPOYHOCTH ,9€M MPOYHOCTh TPYHTA BbI-
IIEJICKAITUX CIIOEB, pa3Mepbl (GyHIaAMEHTA TOKHBI OBITh JOCTATOYHBIMH, YTOOBI
CYMMapHbI€ HalpsKEHUsI OT COOCTBEHHOT'O BECA Gzg M TOMOIHUTEIBHBIE Gzp HE TIPE-
BBIIIAJIA PACYETHOTO CONIPOTUBIICHUS IPYHTA MOHM>KEHHOU MTPOYHOCTH R, , T.€. uTo-
OBl COOITI0/IaTIOCH YCIIOBHE

02p1t0,4<=R;, (2.23)
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[Ipu BBITIOTHEHUHU 3TOTO YCIOBUS paHEe ONMPEACICHHBIC pa3Mephbl OCTABIISIIOT
0e3 U3MEHEHMsI, B TPOTUBHOM Cliydyae — yBennuuBatoT. [IpuMepsl nogdopa pazMepon
TIOJIONIBHI 1O YCIIOBHIO (2.23) MOKHO HaWTH B TocoOuu [5].

2.3 Pacuer ocagku OCHOBaHUs (hyHIaMEHTa

[Tono6panHbie panee pa3Mepbl MOAOMIBEI (PyHAAMEHTA JODKHBI OBIThH JOCTAa-
TOYHBIMH, YTOOBI yJIOBJIETBOPSUIOCH YCIOBHE pacueTa OCHOBaHUS 110 AepopMaiusm

S <S8, (2.24)
riae S - coBMecTHas AedopMaliisi OCHOBAHUS U COOPYKEHHUS, OTIpeelisiemMas pacue-
TOM;

Sy- penenpHOe 3HaYCHHE COBMECTHOM AeopMaIiii OCHOBAHHS U COOPYKEHHUS,
KoTopoe npunumaetcs cormacHo CHull 2.02.01-83* [4]. B mpwin.8 nanb! He-
KOTOpbIE 3HaYEHUs MTPEAEIbHbIX JehopMaliii OCHOBaHHUS.

B xauectBe coBMecTHOM AedopMaiiuu cTosi04aToro GpyHaaMeHTa OJIHOATAXKHOTO
MIPOMBIIJIEHHOTO 3[aHUS C IMOJHBIM KapKaCOM U OCHOBAHUS, CJII0KEHHOTO TPYHTAMU
0e3 cnenu(puyecKnx CBOMCTB (HENPOCaTOYHBIMU, HEHAOYXAatOUMMU U T. II. ), TOIyC-
KAaeTCs NPUHUMATh MAaKCUMAJbHYIO OCAJIKY.

Pacuet nedopmariuii oCHOBaHHUSI BBIMIOJIHSIIOT, TPUMEHSISI PACUETHYIO CXEMY
OCHOBAHMSI B BUJIE:

- TMHENHO-1e(OPMUPYEMOT0 MOTYITPOCTPAHCTBA C YCIOBHBIM OTPAaHUYEHUEM
riIyOuHbI cxxuMaeMoi Toamu He (MeToa mocnoifHOro cyMMUpOBaHus);

- IMHEUHO-ePopMUPYyEMOTO CJios (METOJI CII0SI KOHEYHOU TOJIIIHHBI).

Haunboiiee yacTo B 0OBIYHBIX TPYHTOBBIX YCIOBUAX AJI (PYHIAMEHTOB COOPY-
YKEHUH UCIOJIb3YETCsl pacyeTHasi cxema JIMHEWHO-Ae(pOpMUPYEMOT0 MOTYNPOCTPAH-
ctBa. Cxema TMHENHO-1e(hOpPMHUPYEMOTO CJIOSI TPUHUMAETCS TP pacyeTe aegopma-
IIUU OCHOBaHMS (yHIAMEHTOB 3HAYUTENbHON mHpuUHEI (b >= 10 M) u Manocxumae-
MbIx rpyHTax (E > 10 MIIa).Ota ke cxema npuemiieMa B pacuerax AedopMaiiuu, ec-
JIY B IIpEAEax, CAKUMAEMOM TOJIIIM OCHOBaHus Hce, onpeneneHHon Kak 1y1s JUHEUHO-
nedhopMUpPYEMOTO TIOTYIPOCTPAHCTBA, 3aJIeraeT ONpPeIeICHHON TOIIUHBI CION
rpyHTa ¢ MmoayneM nedopmaruu £ >=100 MIla [4, 5].

HuxHsist rpanuie ckuMaeMou TOJIIM OCHOBAHUS MPU UCTION30BAHUM METO1a
MOCJIOMHOT0 CYMMHUPOBAHUS MPUHUMAETCS Ha TIyOMHE OT MOJIOIIBHI (hyHIaMEHTa
z = H., Ha KOTOPOU BBITIOJHAECTCS YCIOBUE

62p=0,204, (2.25)
II€ Oz - JONOJIHUTENBHOE BEPTUKAIBHOE HANPsDKEHUE Ha IiTyOnHe z = H o Bep-
TUKaJIU, TPOXOJIAIICH Yepe3 IEHTpP MOA0IBHI (PyH/1aMEHTa;

Gzg - BEPTUKAJIBHOE HAMPsDKEHUE OT COOCTBEHHOTO Beca rpyHTa.

Ecnu nalinenHnast mo yciaoButo (2.25) HIKHSISL TPAaHUIA CKUMAEMOU TOJIIN
HAXOJIUTCS B CJI0€ CUIILHOC)KMMAEMOTO0 TpyHTa ¢ MofyJieM aedopmanmn E < 5 Mlla
WIH
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TaKOM CJIOM 3aJieract HCIIOCPCACTBCHHO HMIKC I‘J'IY6HHBI zZ= Hc, HWOKHSAA T'paHUId
C)KHMaeMoOu TOJIIIH OIIPCACIIACTCA U3 YCIIOBUA

0zp =0,165g, (2.26)

Jlst pacueTa ocagku OCHOBaHUA (DyHIaMEHTa BEIYEPUMBAIOT paspe3 PpyHa-
MEHTA 110 MEHbIIIEH CTOPOHE b U yKa3bIBAIOT 3HAYCHHUE CPEIHETO JABJICHUS 10 TMO0-
nomBe GyHIaMEHTa B HanOoJiee HEBBITOJHOM COYETAaHUHM HATPY30K ST BTOPOTO
npeaeabHOro cocTosiHUA p (puc.23). OAHOBPEMEHHO HAHOCATCS CJIOU TPYHTA OCHO-
BaHUs, BBIJICTICHHBIE KaK OT/IeIbHBIC MH)KEHEPHO-Teoornaeckue aneMenTtsl (UI'9), ¢
yKa3aHUEM UX TOJIIUHBI B TIpeieiaX pa3BeAaHHOU TITyOUHBI.

['pyHTOBOE OCHOBaHUE B IIpenenax riayounsl (4 - 5) b Hike momomBel PyHIa-
MEHTa pa30MBaIOT HA AJIEMEHTAPHbBIC CJIOU, OTHOPOJIHBIE MO (HU3MKO-MEXaHUYECKUM
cBomcTBaM, TommuHoi hi<=0,4b
BeprtukanbHoe HanpsbkeHUE 0T COOCTBEHHOTO Beca IpyHTa Ha YPOBHE MOJIOIIBBI
bynnamenta (z = 0) onpeaesstor o Gopmyiam

ngOZY’IIdR; (227)
WIn
Oz90=Y 1d, (2.28)

rze - OCpeAHEHHOHN pacyeTHOE 3HAU€HUE YJIeIbHOI0 Beca I'PYHTOB, 3aJI€Tal0LINX
BBILIE MOAOMIBEI pyHaamenTa, KH/M® |
dn - ryOuHa 3anoxenus GyHIaMEHTa OT YPOBHS IPUPOIHOTO perbeda mpu 1ia-
HUPOBKE MOICHITIKOM TPYHTA, M;
d - ryOuHa 3a0keHus PyHAaMEHTa OT YPOBHS IJITAHUPOBKH IPH CPE3KE TPyH-
Ta, M.
BepTukanbHble HAMpsKEHUs] OT COOCTBEHHOIO Beca I'PYHTa Gzg HAa TPaHULIE CJIO-
€B, PACIOJIO’KEHHBIX Ha TIIyOMHE Z OT MOAOMIBBI (DYHIaMEHTa, HAXOIAT 1O CIEAYI0-
ek hopmyiie:

Gz = ¥ 1l Ont2yuihi, (2.29)

T1e Vi, Ni - COOTBETCTBEHHO yIENBHBIN BEC, kH/m® u TonmmHa i-T0 Cios TPYHTa, M.
Hanpumep, Ha rinyoune z =h; HanpsiokeHue OyAerT :

Cnglzﬁzgo"'YIllhl

AHaJIOTrHYHBIM CITOCOOOM OonpeACIIAIOT OCTAJIbHBIC BEPTUKAJIBHBIC HAITPSAXKC-
HHS OT COOCTBEHHOT'O Beca I'PYHTA Oggi.
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Ocaaxy OCHOBaHHS C UCIIOJIb30BAHUEM PACUETHON CXEMbI JIUHEINHO-
nehopMUPYEMOTO TIOTYTIPOCTPAHCTBA OMPELIISIIOT OT JEHCTBUS BEPTUKATBHBIX J10-
MOJTHUTEIILHBIX HAMPSKEHUH B TPYHTE

Gzp =0, (P-Gzg0)=0Po , (2.30)
rae o - kodhdumnuent, npuaumaemsiii o CHully [4] B 3aBucEMOCTH OT ()OPMEI TI0-
JOLIBBI (PyHIAMEHTA, COOTHOLIEHUS CTOPOH 7)=1/b, 1 OTHOCUTENBHOM Ty~
OWHBI pacnosnokeHus cinost £=2z/b. B npui.9 npeacrasiieHa Tadbiuna 3Have-
HUM ko3 uimenTa o;

p - cpenHee AaBieHUE MO OI0IIBOM PyHamenTa, klla;
Po - AOTOJIHUTEIBLHOE BEPTUKAIBLHOE JIABJIEHUE HA TPYHT OCHOBAHMS IO/ OO~

BOM (hyHAaMeEHTa.

b=240

V4 050 V4 V4 V4 V4 V4 Vi

‘ - P=228klla

B AN Po=202
a s T

= 43 168

f = 9 101
© 76
2 60 -

E v

I

= 93 /by e/ 38 -

110

0,96

e/

@ 7.00 ee 20 L i

[ f) 127 19
YA
\

- b

7
I\

>0 1500

0,26 0,70

LN

Puc.2.3. Cxema k pacyeTy ocajJiKu OCHOBaHHS (yHIaMEHTA 10
METOY ITOCIIOMHOTO CYMMUPOBAaHUSA
HaxoasT HUAKHIOI0 rpaHuIly COKMMaeMOW TOJIIM MO YCI0BUIO (2.25) unu (2.26)
U BBIYUCIISIIOT OCAJIKY, M. TI0 (popmyrie
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(2.31)

5=08Y GZE"‘h‘ ,
i=1 i

IZI€ Ozpi - CPEAHEE 3HAYEHUE JONOIHUTEIBHOIO BEPTUKAIIBHOIO HOPMAJIBHOIO
HaANpsDKEHUS B 1-M CJIO€ TPYyHTA, paBHOE MOJIyCyMME HalpsKEHUH Ha BepX-
HEW zj.1 U HIXKHEW zj TpaHuiax cios, klla;
hi u Ej - cooTBeTCTBEHHO TOIIIMHA, M, MOAYJIb Aeopmanuu,klla, i-ro ciost rpyHTa;
N - YHUCIIO CIIOEB, HA KOTOPOE Pa30MTO OCHOBAHHUE B MPEAEIIax COKUMAEMOM
TOJILLY.

[Tpu BeImONHEHUY ycnoBus (2.24) paHee nog00paHHbIE pa3MephI OAO0IIBbI
(dyHIaMeHTa OCTaBISAIOT 0€3 U3MEHEHUs. B MpoTUBHOM cilydae nX HEOOXOAUMO yBe-
JUYUTH WA TPUMEHUTH MEPOIIPUATHUSA 10 YITYULIEHUIO CTPOUTENIbHBIX CBOWCTB IPYH-
TOB WJIM UX IIPOPE3KE.

Pa3meps! nopomiBel (hyH1aMEHTa, ONIPEIEICHHbBIE paCY€TOM M0 AepopMalusM, B
pse ciaydyaeB IPOBEPSIIOTCS paCU€TOM OCHOBAHUS IO Hecylel cnocoObHocTH [4, 5].

2.4. PacueT sneMeHTOB (yHAaMEHTA 11O TPOYHOCTH

Pacuet npoYHOCTH KOHCTPYKTUBHBIX 2JIEMEHTOB (DyHAAMEHTA BKIIIOUAET PSJl
MIPOBEPOK, B PE3YJIbTATE YAOBICTBOPEHUS KOTOPBIX OMPEALISIOT pa3Mephl MOJIKO-
JIEHHUKA U CTyNeHeH, kinacc 0eToHa, Kilacc U KOJIMYECTBO apMartypsl [4, 5], BBuay
OTPaHUYEHHOT0 00BEMa HACTOSIIIIETO TOCOOUS HUXKE TMTPUBOSATCS CBEJEHUS O Haubo-
Jiee BaXKHBIX pacueTax, MO3BOJISIIOIIMX OMPEICIUTh OCHOBHBIC 2JIEMEHTHI (DyH1aMeH-
Ta.

JI7151 MOHOJIMTHBIX KEJI€300€TOHHBIX (PYHAAMEHTOB CIIEyEeT UCIIOIh30BaTh TS-
JKeJIbIN OCTOH KJIaCCOB IO MPOYHOCTH Ha cxxatue B 12,5 u B 15, npu cooTBeTCTBYI0-
1eM 00OCHOBaHUH JIOMTyCKaeTCs MpUMEHATh 0eToH kitaccoB B 20 u B 25. beron noxa-
TOTOBKH I10]] TIOJIOIIBOM (pyHIaMeHTa puHUMaeTcs kiaccoB B 3, 5, ... B10..

Jlnst apmupoBanus QpyHIaMEHTOB PEKOMEHIYETCsl TopsiueKaTanasi apMarypa
nepuoauyeckoro npoduis kinacca A-1II mo FOCT 5781-82%*. TIpu cooTBETCTBYIO-
1emM o00CHOBaHUM Jiomyckaercs apmatypa kinaccoB A-II mo TOCT 5781-82* u Bp-1

no 'OCT 6727-80 [6, 10, 13].
2.4 1. KonctpyupoBanue QpyHIaMeHTa

OO6b14HO B pyHAAMEHTE UMEIOTCSI TUIMTHASI YaCTh, COCTOSIIAs U3 OJTHOM - TpeX
CTyNeHeHN, U TOAKOJICHHUK, B KOTOPOM (POPMUPYETCS CTaKaH JJIs 3a/1€JIKH KOJIOHHBI,
Bce pa3Meps! dyHaaMenTa ciieiyeT npuHuMath KpaTHbIMUA 300 MM U3 YCIIOBUS UX
W3TOTOBJICHUSI C TPUMEHEHUEM UHBEHTAPHOUN MIMTOBOM onaryOku. PekoMeHryembie
pa3Mephl CEUCHUN MOIKOJICHHHUKA, BBICOT ()YHIAMEHTOB U IJTUTHOM YaCTH, a TAKXKE
MTOOIIBBI MPUBEACHBI B Ta0I.2.1.
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Bnayaine onpenensror pasMepbl HOJKOJICHHUKA B IUIAHE, UCIIOJIBb3YS CIEAYI0-
1€ KOHCTPYKTUBHBIC TpeOoBaHMsl. TONIKMHA CTEHKH apMUPOBAHHOTO CTaKaHa
OOBIYHO JOJIKHA COCTABIIATH B INIOCKOCTH JICMCTBUS U3rMOAIOIEr0 MOMEHTA

dg>=0,2l, (2.32)
1 ObITh HEe MeHee 150 mM. TommuHa CTeHKH U3 MII0OCKOCTH U3TH0ar0Iero MOMEHTa
Tak)Ke J0JKHA OBbITh HEe MeHee 150 MM. 3a30pbl MeXly CTEHKaMU CTakaHa M KOJIOH-
HOW MPUHUMAIOTCS 75 MM 110 BepXy U 50 MM MO HU3Y CTakaHa ¢ Ka)Jd0il CTOPOHBI
KOJIOHHBI (CM,puc.2.2).

Taomuma 2.1
["aGapuThl MOHOJIUTHBIX JKEJIE€300€TOHHBIX
(yHIaMEHTOB O] KOJIOHHHI [6]

Pexomennyemeble pa3mepsl GyHAaMeHTa, M, Py MoyIie., paBHOM 03
hf hpl hl H2 h3 b I bus Ius
1,5 0,3 0,3 - - 1,5 1,5 0,6 |06
1,8 0,6 0,3 0,3 - 1,8 1,8 09 |09
2,1 0,9 0,3 0,3 0,3 2,1 2,1 12 |12
2,4 1,2 0,3 0,3 0,6 2,4 2,4 15 |15
2,7 1,5 0,3 0,6 0,6 2,7 2,7 18 |18
3,0 1,8 0,6 0,6 0,6 3,0 3,0 2,1 |21
3,6 - - - - 3,3 3,3 - 2,4
4,2 - - - - 3,6 3,6 - 2,7
Jlanee ¢ - - - - 3,9 3,9 - -
111arOM - - - - 4.2 472 _ _
0,3 - - - - 5,1 5,1 - -
Nnn - - - - 5,4 5,4 - -
0,6Mm - - - - - 5,7 - -
- - - - - 6,0 - -

C YUYE€TOM Pa3MEPOB KOJOHHBI, TOJIIMHBI CTCHOK CTaKaHa U IIPUHATHIX 3a30POB
CTOPOHBI ITOAKOJICHHHUKA B IIJIAHC luc n buc JOJIDKHBI COCTaBJIATH, M:

lic >= I+2d4+0,15, (2.33)
buc>= be+2d4+0,15, (2.34)

PacueTtHbie pasmepsl lyc 1 byc OKpYTIISIOT 10 pa3MepoB, KpaTHbIX 300 MM
(cm.puc.2.2), 1 B JalbHENIIEM IPOBEPSAIOT PACUETOM Ha KOCOE BHELIECHTPEHHOE CKa-
THE CIUIONTHOTO (B HIDKHEH 4acTH MOJKOJIOHHUKA) U KOpoOYaToro (B cTakaHHOM Ya-
CTH TIOJKOJICHHUKA) ceueHui. B pe3ynbrare 3THX NpOBEPOK Ha3HAYAETCS TaKkKe ap-
MUPOBAHUE MOJKOJIOHHUKA [6].

3aTeM mpUcTynarT K KOHCTPYUPOBAHHIO TUTMTHON YacTH GpyHIaMeHnTa. B co-
OTBETCTBHUU C TOCOOUEM MO MPOSKTUPOBAHUIO (PYHAAMEHTOB [6], HICXO/Is U3 pacueTa
Ha
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MPOJaBIMBaHKE, TOCIEA0BATEIBHO, BEIYUCISIOT BBICOTY TUIUTHOM YacTH QyHIaMeH-
Ta, 110 Ta01.2.1 Ha3HAYalOT KOJIMYECTBO CTYIIEHEH, MAaKCUMAJIbHBIE BBIJIETHI HIDKHEN
U OCTaJbHBIX cTyneHen. [Ipu sTom BbuteT HIOKHEN cTynienn Cq mpuHUMaeTcs He 00-
Jiee pa3MepoB, YKa3aHHBIX B Ta0.2.2.

PexomennyeTcst onpenensaTe KOIMIECTBO CTYIIEHEN U UX Pa3MeEpBI B CIIEAYIO-
et mocnenosarensHocTy [10]. BHauane monararoT, 4yTo IUIMTHAS 9acTh PyHAaAMEH-
Ta COCTOMT U3 OJIHOM cTyneHu BbicoToM hj = 300 MM. Onpenenstor pabouyro BEICOTY
HIKHEH cTyneHu (cm.puc.2.2)

ho|=h|-6, (2.35)

rae O - pacCTOSHUE OT PABHOAEHCTBYIOIIEN YCHUIIUM B apMaType 0 HOAOMBEI (PyH-

JAMEHTa, T.€. CyMMa TOJIIIMHBI 3alUTHOTO CJI0s1 OETOHA U MOJIOBUHBI TUAMET-
pa paboueii apmarypsl. [Ipu HalMuuKu O€TOHHON MOATOTOBKH IO/ MOIOIIBOM
dbyHIaMEHTa TOJIIMHA 3aIIUTHOTO CJI0S MPUHUMAETCS paBHOM 35 MM [6] .

HaunGonpmuii qomyckaeMblii BHIHOC HJKHEW CTYTIIEHU
C1=Khy, (2.36)

rae K - koapuimeHT, npuHuMaeMbli 1o TadJ. 2.2. B 3aBUCUMOCTH OT KOHPUTYpa-
U GyHAaMeHTa, Ki1acca 0€TOHa MO MPOYHOCTH Ha C)KAaTHE U HAauOOJIBIIETO
KpaeBOTO JABJICHUSI TO]I TOJOMIBOM p| max. CHavas1a MOYKHO NIPUHATH O€TOH
knacca B 12,5.

KpaeBoe gaBiaeHUE p| max BBIYUCIISAETCS OT paCUCTHBIX HArpy30K (TiepBasi Tpy-
na IpeieNIbHbIX COCTOSIHUM ), MPUIIOKEHHBIX HA YPOBHE BEpXHEro oopesa (yHaa-
MmeHTa (U1 BepTukaibHbIX cuil NI) 1 B mogomBe ¢pyHmamenTa (it MOMEHTOB M)
0e3 yuera Beca (pyHIaMEHTa U TPyHTa Ha €ro ycTynax.

[Tpu pacuere BHEIIEHTPEHHO HArPY>KEHHOTO (yHIaMEHTa B TNIOCKOCTHU JACHCT-
BUSI MOMEHTA (BJI0JIb CTOPOHHI 1)

2Ny 61Ty

- i=12,...0n), 2.37
plmax bl b|2 !(I 121 !n) ( )

P pacyeTe B MEPICHIUKYJIIPHON ITOCKOCTH, a TAKXKE JIJIS IIEHTPAIBHO HArpyKeH-
HOTO (yHIaMEHTa

N, .
Prma =Py = S0 =12,0.0), (2.38)
31€Ch N - YUCIIO COYETaHUIM HArpy30K JJIS pacueTOB 10 NIEPBOM I'PYIIIE NPEIEITbHBIX

COCTOSTHUH.

N3 Bcex BBIYMCIICHHBIX 3HAYEHUMN P| max i , BRIOUPAETCSI HAMOOJBIIEE P| max, KO-
TOPOE U UCIIOJIB3YETC B JAIIBHEUIINX PacueTax .
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Tadomuma2.2

3nauenue kodpduimenta k 11 onpeaesnennst BBIHOCA HUKHEHN CTyIIEHU

Cxema ¢pynna- | Kmacc Oe- | 3HaueHus koddduimenTa K mpu J1aBlieHUN
MEHTa U COOTHO- | TOHA IO Ha TPYHT i max, Klla
[IEHHE Pa3MEPOB | MPOYHOCTHU
Ha cxatue | 200 | 250 | 300 | 350 | 400 | 450 | 500
b;=b B 12,5 3 3 3 3 2,7 2,5 2,3
B 15 3 3 3 3 3 2,8 2,7
- [
B 20 3 3 3 3 3 3 3
o] | h 4]
b-b1<2hg; B 12,5 3 3 3 2,9 2,7 2,5 2,3
B 15 3 3 3 3 3 2,7 2,6
HE
\ B 20 3 3 3 3 3 3 3
PN J. I |. C1
4 |
b-b1=2hg; B 12,5 3 3 2,8 2,6 2,4 2,2 2,1
B 15 3 3 3 2,7 2,7 2,5 2,3
HE
\ B 20 3 3 3 3 3 3 2,8
PN J. I |. C1
4 |
b-b;>2ho1 B 12,5 3 2,6 2,4 2,2 2 1,9 1,8
B 15 3 3 2,6 2,4 2,2 2,1 2
e
B 20 3 3 3 2,9 2,6 2,5 2,3
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[TpuMeHHUTETHHO K YCIOBUSAM, B KOTOPHIX 1B COUSTAHMSI HATPY30K IS pacue-
TOB TI0 TIEPBOM TPYIINE MPEISTbHBIX COCTOSHUN UMEIOT HoMepa 3 U 4 MOXKHO 3aIlu-
caTb (hOpMYIIBI

> Nig= Nig+Gy 7+, (2.39)
2 Mi3=M3+Qizh¢+G7¢(bo+1c)0,5, (2.40)
> Nis= Niu+Gy s, (2.41)
2 Mis=Ms+Qushi+ G ¢(bo+1c)0,5, (2.42)

3neck: Ko3pGUIUEHT HaeKHOCTH 110 Harpy3ke V= 1,1;G) - Bec creHsl; bo u
lc-cm (puc.2.1);3HaueHns M 1 Q IPUMEHSIOTCS CO CBOMMU 3HAKAMHU.

M3 nosy4eHHBIX ABYX 3HAYEHUU Pimax3 U Pimaxs BBIOMPAIOT HauOObILIEE U NPU-
HUMAIOT B KAYECTBE PACUETHOTO AABJICHHUS Pimax IS ONPEIEICHUS MAKCUMAIBHOTO
BBIHOCA HIKHEW CTYIIEHU BAOJIb CTOPOHBI |, U3 IBYX 3HAUEHUII |3 U Pia BHIOUPAIOT
HanOOoJIbLIEE U NPUHUMAIOT B KAUE€CTBE PACUETHOTO JIABJICHUS Pimax IS ONPEAETCHUS
MaKCUMaJIbHOTO BIHOCA HUKHEHN CTYIIEHU BJIOJIb CTOPOHBI b.

Ecnu BeiuncnenHsie 3HaueHus C paBHbI WM IPEBBIIAIOT (PaKTUYECKHUE BbIHO-
cel crynienu Cj Bnosb croponsl | 1 Cjy BIOJB CTOPOHBI b, onpeaeseMblie pacCTOSIHU-
SMH OT TPaHU MOJIOUIBBI PYHIAMEHTa JI0 MOAKOJIEHHHUKA (CM pUc.2.2 ) TO OCTABISIOT
OJIHYy CTyTIeHb. B ciyuae, korna BerurciaeHHble 3HaueHust C MeHblle (aKTUYECKUX
BBIHOCOB, TO YCTPauBaIOT €IE OJIHY WIH JIBE€ CTYIICHHU.

Pa3mepsl cTyneHei Ha3HavyaroT ¢ y4eToM MOTyJIbHOCTH (Tabi.2.1.) mo BeicoTe
u B riaHe kpaTHbIMHA 300 MM. [Ipu KOHCTpyHUpOBaHUM KeI€300€TOHHBIX (PYH/IaMEHT
HEO0OXOMMO YUYUTHIBATh, YTO BBIHOC CTYIIEHENW, 0COOEHHO HUXKHEW, ONPEIeIN KOJIH-
YEeCTBO apMaTypbl, B 3Toii CBsi3U Ha3HAUYECHHBIE Pa3Mephl CTYTIEHEH MOTYT ObITh
CKOPPEKTUPOBAHBI 110 TEXHUKO-IKOHOMUYECKHAM MOKa3aTessam [23].

2.4.2. Pacuer Ha mpojaBiuBanue pyHaIaMeHTa KOJOH-
HOM OT JIHA CTaKaHa

DTOT pacyeT NPOU3BOJANUTCS HA IEMCTBUE TOIBKO PACYETHON BEPTUKATBHOMN
cuibl N, IEMCTBYIOLIEH B YPOBHE TOPLA KOJIOHHBI €CIIU YAOBJIETBOPSIETCS CIEAYIO-
iee yciosue (puc.2.4):

hus-dp<0,5(lye- 1e), (2.43)
Pacuetrnyto nmpononpHyto cuiny N, JEWUCTBYIOLIYIO B YPOBHE TOPLA KOJIOHBI,
npeHeOperas B 3armac HaJIe)KHOCTH CIIETUICHHEM KOJIOHHBI ¢ OETOHOM 3aMOHOJIMYMBa-
HUS CTaKaHa, JOMYyCKAaeTCs MPUHUMATh JIEHCTBYIOIIEH B 00pe3e pyH/1aMEeHTa U PaB-
HOW MAaKCUMAJIbHOW U3 BCEX COYETAHUN HArPYy30K I pacyeTa Mo nepBoM rpymrie
MPEAEIbHBIX COCTOSHUU.
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[Ipeanonaraercs, 4To NMPOAABIMBAHUE NPOUCXOIUT O OOKOBOI MOBEPXHOCTH
nUpamMubl, MEHBIITUM OCHOBAaHHEM KOTOPOU CITY>KHT ILIOIIA (b JEHCTBUS MTPOIaBIIH-
Baromel cuiibl (IWIOMAIh AHA CTaKaHa), a OOKOBBIE TPAHU HAKIOHEHBI MO yriioM 45°
K ropusonTanu (cm.puc.2.4). [Ipoepka pyHaaMeHTa 1o NpoOYHOCTH Ha MIPOIABIUBA-
HHUE KOJIOHHOM OT JIHA CTaKaHa MpH JeHCTBUH mpoaosibHOM cuibl NIC mpousBoauTes
UCXOJIS U3 YCIOBHS

h
Nic <bIR b, "%, (2.44)

rae R-pacueTHoe compoTuBieHUE OETOHA OCEBOMY PACTSKEHHUIO B 3aBUCUMOCTH OT
KJ1acca OeTOHa 1O POYHOCTH Ha cxartue, coriacio CHull 2.03.01 —84*[24],

k[la. B ipri1. 10 manbl 3HaueHus Ry 1 RD 1t oTHenbHBIX Ki1accoB OeTOHA;

Ao- ioaas MHOTOYTroabpHIKa abedeg, M2,

—

Nuc
dp

hg
/—

C
é AO ‘
|
1
} 5 °
i e )
d
g e
L

Puc.2.4. Cxema k pacuety (pyHAaMeHTa Ha MPOIaBIMBaHUE THA
CTaKaHa KOJIOHHOU
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A():O,Sb(l'Ip'2hog)'0,25(b'bp'2hog)2 y (2.45)
bm:bp+bog, (246)

B ¢opmynax (2,43) - (2.46):
hog - pabodas BEICOTA MUPAMUIBI POJIABIMBAHUS OT JIHA CTaKaHA JIO TTIOCKOCTH
PACIIONIOKEHUSI PACTSHYTON apMaTryphl, M;
dp,bp,lp - TIyOMHA M pazMepsl 0 HU3Y MEHBIIEH U OONBIIEH CTOPOH CTaKaHa
(cm.puc.2.4), m.
Ecmm ycnosue (2.44) He cobmrogaeTcs, TO CIeIyeT UCTIOIb30BaTh O€TOH OoJee
BBICOKOT'O KJIacca Io MPOYHOCTH Ha C)KATHE WIIM YBEITMYUTH TONIIMHY JHA CTaKaHa.

2.4.3. Onpepenenue ceueHu apMaTyphl INIMTHOM YacTu PyHIaMeHTa

Ceuenue paboueil apMaTypbl HOJOLBHI PyHAaMEHTA (Ag U Agh - COOTBET-
CTBEHHO BJIOJIb CTOPOH 1 11 b ompenensiercst u3 pacyera Ha M3rud KOHCOJILHOTO BbLIC-
Ta TUIMTHOW YacTH (pyHAaMEHTa Ha JICWCTBUE OTIIOpA TPYHTA MO MOIOIIBOM OT pac-
YETHBIX HAarPy30K B CEUCHHUAX M0 TPAHSIM KOJIOHHBI, TOJKOJICHHUKA U CTyTeHeH (yH-
namenTa (puc.2.5). [Togbop apMatypbl peKOMEHIYETCS BECTH Ha BCIO MIUPUHY (11U~
HY) (pyHIaMeHTa.

[Tnomans ceueHus: paboueid apMaTyphbl, pacrojoKeHHOW mapaieIbHO CTO-
pone I(b), B j-M cedyeHun Ha BCIO MIMPHUHY (IJIMHY) MTOAOIIBBI (PYHIAMEHTA BHIYHCIIS-
eTcd 110 cheayromei popmyie, M2 |

M..
= (2.47)

ST
' Ryuhy,

rae Rs - pacueTHOe CONPOTUBIIEHUE apMaTypbl PaCTSHKEHUIO, IPUHUMAEMOE 110
CHulI 2.03.01 -84* [24], nys KJIacCOB apMaTyphI:
A 11l - Re= 365 000 Ila
All -Rs =280000 «ITa:
Mj - pacueTHBIIf MOMEHT B paCUeTHOM ceueHuH | KHMm:
hoj - pabovast BEICOTa paCCMaTPUBACMOTO CCUCHHUS, M:
Vj - KO3 UIUEHT, 3aBUCSIINNA OT paCu€THOTO MOMEHTA, PACUETHOTO COMPOTUB-
JeHust OETOHA Ha CKaTHe, pa3Mmepa (IITUPHUHBI) C)KATOW 30HBI B pacCMaTpUBa-
eMOM cedeHnu, paboueit BeIcoThI. Jlomyckaercs [1] mpuaumats v = 0,9.
W3rubaromiyie MOMEHTHI B paCYETHBIX CEYCHMSIX TUIMTHOM YaCTH ONPEAEIISIFOTCS
OT JACMCTBUSI pEaKTUBHOTO JIaBJICHUS TPYHTA O MOJAOIIBE PyHIaMeHTa 6e3 yueTra
Harpy3Kku oT cOOCTBEHHOTr0 Beca (hyHJAaMeHTa U TPyHTa Ha ero ycrynax. B xauectse
pPacUeTHOTO COYETaHMsI Harpy30K JIOMyCKAeTCs MPUHSATH TO J-€ COYSTaHUE JUIsl pacue-
TOB 1O MEPBOM TPYyMIE NPeleTbHbIX COCTOSHUI, KOTOPOE COOTBETCTBOBAJIO MAKCH-
MaJbHOMY 3HAYEHHIO P1 max IO popMyiie (2.37) 1 UCTIONB30BATIUCH PaHEe NP OMpe-
JIEJI€HUN MaKCHUMaJIbHOTO BBIHOCA HUJKHEW CTYTIEHHU.
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Nuc
nuc

ho2

o1

c2
ol

A
Pmox QY L

(2 b ‘

Puc.2.5. PacueTHble cXeMbl IJi ONPEACIICHUSI apMaTypbl
BHEILICHTPEHHO HArpy>KEHHOTO (hyHIaMeHTa

B 3aBucumocTH OT BUAA S0Pl KOHTAKTHBIX JABJICHUN IPYHTA OT PACYETHBIX
HArpy30K JJIs TIEPBOTO MPEACIbHOTO COCTOSIHHS M3rMOAIOIIMEe MOMEHTHI B J-M cede-
HUM Ha pacctosiHuu Cj oT HauboJjee Harpy>KeHHOTO Kpasi pyHIaMeHTa Py 1eHCTBUU

BHEIITHUX MOMEHTOB SM|; TOJIBKO BJIOJIb OJTHOM CTOPOHBI (BOJIb JIJIHUHBI IOIOIIBHI |)
BBIYHUCIISIOTCS TIO hOpMyJIaM:

IpH €;; < %3

2
Y .18

npu €;; > %3
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v 22Nijc,?{l_ 2C, }

T 30-2e,) |7 9(1-2ey)

(2.49)
B stux dopmymnax:

I- HOMEp HEBBITOJTHOTO COYCTAHUS HATPY30K, IPUHATHINA B 11.2.4.1;

] — HOMep paccMaTpuBaeMoro ceuenus (puc.2.5);

o, = 2Mi (o (2.50)
2Ny
> Mi,2Nj; - ompenensrores o popmyaam (2.39) - (2.42);
C; - paccTosiHUE OT IpaHu (yHJIaMEHTa JI0 paCCMaTPUBAEMOI'0 CEUEHUS, M.

Hanpumep, npu TpeTbeM HEBBITOAHOM coueTanuu (1=3) u npu ez <=1/6 mms

nepBoro ceuenus (j=1) hbopmymsl OyayT UMETh BU/L:

—  N,C? 4
Mil — 13Cl l+ 6813 _ e12C1 , (251)
21 I |
2 My
€13 = ) .
2SN, (2.52)
Mll
A,=—-.
sl1 RSO’9h01 (253)
BbIYucisioT miomnaabs ceueHrus apMaTyphbl BO BCEX Ha3HAYEHHBIX CEUCHUSIX
(4=1,2,...... n) (puc.2.5) u BeIOUparoT HauOOJIbIIIEE 3HAYCHUE Asimax -

[Tnomans ceueHus: apMatypbl, HapajiebHONU cTopoHe b, B J'-M ceuenuu (puc.2.5) Ha
BCIO IJIMHY MOJOIIBBI (DyHAAMEHTA ONpeAesieTcs no popmyie:

My .
Ay = oo =12, K (2.54)
s iIdlpje
rac
2
My =%,(2.55), (2.55)

Hanpumep, mis nmepBoro ceueHus j'=1 npu 4eTBEPTOM HEBBITOJHOM COUYCTAHUE
i=4 umeem

2
Mi = Z':—lb“c :(2.56), (2.56)

My

A= T
shi R50,9h0i- ' (257)
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BbIyncisioT mionaab ceueHus apMaTyphbl BO BCEX Ha3HAUCHHBIX CEUEHUSIX
I=127...... ,K’ 1 BeIOMparoT HauOobIee 3HAUCHUE Aglmax - 110 3HAUCHUAM Ag| max U
Asb max TIPOU3BOJUTCS apMUPOBAaHKE MOAOMBHI GyHAaMeHTOB. [Ipu 3TOM yunTthiBa-
I0TCA CIEAYIOIINE KOHCTPYKTUBHBIE TPEOOBAHMUS

- mar pabouux cTepkHer npuHuMaercs paBHbiM 200 MM,

- B CJIy4ae, KOT/Ia MEHbIIIasi U3 CTOPOH MOJIOIIBHI (PyHIaMEHTa UMeeT pa3mep b
<=3 M, clelyeT MPUMEHSTh CETKY C pabodeil apmaTypoii B IBYX HalpaBICHUSIX;

- Ipu b > 3 M IPUMEHSAIOTCS OTACTbHBIE CETKU C paboyeil apMaTypoii B OTHOM
HaIpaBIICHUH, YKJIaJbIBAEMbIE B IBYX TUIOCKOCTSIX; PH 3TOM paboyasi apMatypa, ma-
pajuienbHas 0OJIbIIIeH CTOPOHE MOIOMIBHI |. pacmonaraeTcst CHU3Y; CETKH B KaXKI0M
IJIOCKOCTH YKJIAJBIBAIOTCS 0€3 HAXJIECTKU C PACCTOSIHUEM MEXKIY KpalHUMU CTEepIK-
HsiMu He Oosiee 200 MM; mar cTep >KHel KOHCTPYKTUBHOU apMaTyphl coctaiisgeT 600
MM;

- MUHUMAaJIBHBINA JUaMeTp paboueit apMaTyphl CETOK MOAOIIB IPUHUMACTCS
paBHbIM 10 MM B0J1b cTOpOHBI <=3 M 1 12 MM mipu | > 3 M

OkoHYaTEeNbHOE CEYEHUE apMAaTypPbl IPUHUMAETCS C YYETOM MPOBEPKU IIUPU-
HBI PACKPBITHUS TPEIIUH.

YuclieHHbIN TpUMep MPOESKTUPOBAHUS (PYyH/IaMEHTA CTAKAHHOTO THIIA MO
KpalHIOK KOJIOHHY 1€Xa MPEACTaBICH HIXKE.

2.5 Ilpumep npoextupoBaHus GpyHIaMEHTa
MOJ1 J)KEJIE300€TOHHYIO KOJIOHHY
2.5.1. Mecrto ctpourenbctBa - Boponex otHocurcs K III cHeroBomy paiiony
110 CHETOBOM Harpyske, ko I palioHy 110 naBiieHUIO BETpa, PU CPEAHEN CKOPOCTH
BeTpa B 3UMHHIM niepuoa v =5 m/c. B cooTBeTCTBHH ¢ HOpMaMU CyMMa a0COJTFOTHBIX
3HAYEHHUU CPEIHEMECAUYHBIX OTPULIATENBHBIX TEMIIEPATYP 3a 3UMy U1l Boponexa M
= 30,4 (cMm.mpuiL.2).
B pesynbrare npoBeACHHBIX HHKEHEPHO-T€OJIOTUYECKUX U3BICKAHUIN YCTaHOB-
JIEH TE€O0JIOrO-JIMTOJIOTUYECKUI pa3pe3 IPYHTOBOM TOJIIIN:
cioit Nel (ot 0 10 0,4 ... 0,6 M) - TOYBEHHO-PACTUTEIbHBIN;
cioit Ne2 (o1 0,4 ... 0,6 10 6,5 ... 7,0 M) - CYTJIMHOK »KEITO-OyphIii, T€CCOBUI-
HBIM, HEMTPOCAJAOYHBIN JEII0BUATIBHBIN, BEPXHEUETBEPTUYHOTO BO3PACTA;
cioit Ne3 (ot 6,5 ... 7,0 M u 110 pa3zBegaHHOM riyOuHBI 15,0 M)- MECOK KEAThIM
IIBLJIEBATHIN, AJUIFOBUAJIbHBIN, BEPXHEUETBEPTUYHOI'O BO3PACTA.
[ToazeMHubIie BOMIBI 10 TIIyOUHBI 15 M He BcTpedeHsl. X moapemM He MPOTHO3UPY-
€TCHI.
CraTuctTrueckuii aHanu3 PU3NYECKUX MOKa3aTeae rpyHTOB MMO3BOJIMI BbIJIE-
JIUTH B TOJIIE UHXKEHEpHO-Teosornueckue 3neMenTsl (UI')). [Tockoinbky cioi Nel.
KOTOPBIN 3aBEIOMO JOJDKEH OBITh Mpope3aH pyHIaMeHTaMH, HaXOJUTCs BBIIIE TTy-
OMHBI MPOMEP3aHUs U HE OKA3bIBAET CYIIECTBEHHOTO BIMSHUS HA PE3y/bTaThl pacye-
TOB, TO €r0 00beTUHSIEM CO ci1oeM No2 B OJJUH MHKEHEPHO-TE€O0JIOIMUECKUN AIIEMEHT
NI'3-1, pacnpocTpaHstomuics OT TOBEPXHOCTH J10 TIyOuHsI 6,5 -7, OM. Huxe
HaxoJuTcs necok neuieBatsbii UI'3-2, rmyOuny pacnpocTpaHeHus KOTOpOro MpuHU-
MaeMm
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ot 7,0 M 110 pa3BegaHHOM TIyOrHBI. O000IIEHHBIE PU3UKO-MEXaHUYECKHE XapaKTe-
PUCTHUKH TPYHTOB MPEACTABIECHBI B Ta01.2.3.

[Tpoussoaum knaccuduxanuo rpyntoB no 'OCT 25100-82*, ocHOBHBIE MO-
JIOKEHHST KOTOPOTO0 MOKHO HAWTHU B TEXHUUYECKOU uteparype [1, 5, 11].

J11g MIbLIeBAaTO-TIIMHUCTBHIX TPYHTOB MIPU KJIACCU(PUKALIUY UCTIONB3YETCS YUCIIO
IUTACTUYHOCTH Jp U NoKazarenb TekydecTd J. o popmynam (1.4) u (1.5); Anda necua-
HBIX TPYHTOB YYMTBIBAETCS KPYITHOCTb [1€CKA, CTENEHB BIAAKHOCTH 1O opmyie (1.1)
U TUIOTHOCTH CJIO’KEHHUS COTIacHO mpui. .

Tabauna 2.3
DU3NKO-MEeXaHUUECKHE XapaKTePHUCTUKU IPYHTOB

HOMep /O” pS W Wp W|_ € C| §0| C|| gp“
Cmos [t [ T/M® k[la |rpax |klIla |rpan
uroe-1 (1,74 2,70 (0,20 |0,17 |0,30 |0,86 |15 20 18 22
Urm-2 (1,75 |2,65 |0,05 - - 0,60 |3 28 5 30

NI'3-1. Yucno mnactuunocta J, = (0,30-0,17)100% = 13%. Tak kak 7 <J,
=13 <17, o rpyHT siBusiercst cyriauHkoM. [Tokazarens Texyuectu J. = (0,20-
0,17)/(0,30-0,17)= 0,23. IIpu 0 < J=0,23 < 0,25 CYyrTHHOK UMEET MOJyTBEPAYIO KOH-
CUCTEHIIUIO.

Hononautensuo no CHull 2.02.01-83%* [4] wiu npun.11 onpenensroT 3Have-
Hue moayns aepopmannu E = 11000 klla (B 3anac HaAEKHOCTH IPUHSITO IS €
=0,95).

[Ipu onpeneseHnn pacueTHOro conpoTuBIeHUs Ry 1o mpuin.13 wnm
CHulI 2.02.01-83* ucnonb3yem GopMyIry ABOMHOM UHTEPIIOJISIINHN:

e,—e

Ro(e'JL): [(1_‘]L)RO(:LO)+‘]LRO(1’1)]+

€,-¢

[1-30)Re(20) +,Ro(21)

€,-€

e_

i€ €1 U €2 - coceHue 3HaueHus ko duiuenta nopucroctu B CHulle [4], mexny
KOTOPBIMH HaXOJUTCS 3HAYEHHUE € JIJI1 pACCMAaTPUBAEMOI'0 TPyHTA
(em.mpui.11):

Ro(1,0) 1 Ro(1,1)- 3Hauenus Ro, npu ko3 duiimeHTe mOprucTOCTH €1 , COOTBETCTBY-
fomue 3Hayenusim Jp =0 u J =1:

R0O(2,0) u RO(2,1)- TO *e, npu €3 .

Jlns cyrnuuka, umeroniero J;=0,23 u e = 0,86, nosryyaem
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R, = 1-086 [(1—0,23)250+O,23*180]+—0’86_0’7 *
1-0,7 1-0,7
[(1-0,23)*200+0,23*100] = 203kl Ta

[Ipu onpenenennu Ry 1151 TbUIEBATO-TIUHUCTBIX TPYHTOB PEKOMEHIYETCSI Clie-
AyIoIIee:

- €CITM BBIYHMCIICHHOE 3HAYEHUE J|. OTpHUIaTeIbHOE, TO TpuHUMATh J| =0;

- eclii 3HaYeHne Kod(PuIeHTa MOPpUCTOCTH € COBIAAET C MPUBEICHHBIMU B
CHulle [4], TO

Ro(JL)=Ro(1,0)- JL[Ro(1, 0)-Ro(1,1)]

HI3-2. Crenens Bnaxknoctu Sy = 0,05%2,56/0,60*1 =0,14. T.x. 0 <S,=0,14<
0,5, To mecok siBNsAeTCA MaloBlIaKHbIM .Koad pUlIMeHT MOpUCTOCTU HAXOIUTCS B UH-
teppaie 0,6 <= e =0,6 < 0,8, 103TOMy NbUIEBATHIN NECOK COTJIACHO NpUJIL. - cpenHen
rwiotHocTH cinoxenust. [To CHull 2.02.01-83* [4] unu npwi. 10 moaynes aedopmariuu
nbuieBaToro necka npu € = 0,6 pasen E = 18000 klla (B 3anac HafgeKHOCTU TPHUHSITO
st e= 0,65). [To CHull 2.02.01-83* [4] wiu npwit. 12 a1 necka nejieBaToro, Ma-
JIOBJIAKHOTO, CpeJIHEN TIIOTHOCTH cioxeHust Ry = 250 kI1a.

[TockonbKy rpyHTHI HE 00a1at0T cieU(UIECKUMH CBOMCTBaMH, B palioHe
CTPOUTENIBCTBA HE 0KUAACTCS MPOSIBIICHHS OMIACHBIX WHKEHEPHO-T€0JIOTUYECKUX
npoiieccoB, rpyHThl 00oux UI'D umerort 3Hauenus Ro> 150 klla u E > 5000 xIla, To
Ha JJAaHHOM JTarle MPOEKTUPOBAHUS MOXKHO CENIaTh BBIBOJ O TOM, YTO 00a CII0sl MO-
I'YT CIy>)KUTh B KAUECTBE €CTECTBEHHOTO OCHOBAHMUSI.

BepxHuli MOYBEHHO-PACTUTENBHBIN CIIOW B IPEAEIaX 3aCTPOMKH CPE3AETCA HA
riyouny 0,5 M 1 UCnosib3yeTcs B TalibHEUIIIEM TSI 03€JIEHEHUS TEPPUTOPHUH MPOEK-
TUPYEMOTO MPOMBIIUICHHOTO PEANPUSITHS.

2.5.2. Heob6xoaumo 3anpOeKTUPOBATh (PYHIAMEHTHI JIJIs1 OTHOATAXKHOTO JIBYX-
MPOJIETHOTO 1IeXa, oTHocsAmerocs ko 1l kmaccy orBerctBennoct. Koaddunment
HaJACKHOCTHU 10 Ha3HaueHuto, cormacHo CHull 2.01.07-85 nns 11 xmacca vy = 0,95

[14]. B niexe ocymiecTBiIsIeTCs COOpKa CeTbCKOX035HCTBEHHBIX MAIIIMH M B KaXKJIOM
MIPOJIETE PACIIONIOKEHBI MO JIBA TEXHOJIOTUYECKUX MOCTOBBIX KpaHa IPy30M0AbEMHO-
cThio 110 30 T npu KpyriaocyTouHou padbore. Pexum padotel kpanos 7K [14]. Ilpe-
JIEJIbHBIN OTHOCUTEJIBHBIN SKILIEHTPUCUTET ITPUIIOKEHUS PABHOIECHUCTBYIOLIEH B I10-
nomiBe pyHaamenTa € ,=1/6. TexHomoruueckoe 060pya0BaHUE U 3ariyOJICHHBIE 11O-

MEIICHUS HE OKa3bIBAIOT BIMSHUS HAa (DYHIAMEHTHI.

CpennecyTouHas TemMneparypa Bo3ayxa B IOMEIICHHUH, IPUMBIKAOIIEM K
Hapy>KHbIM (QyHAAMEHTaM 1iexa, B 3uMHUI nepuoj pasHa 10° C, Harpy3ku Ha moJibl
1exa BOJIM3U KOJIOHH KpalHero psijia OTCyTCTBYIOT.

[IpoekTrpyeMoe 0AHOAITAXKHOE MPOU3BOACTBEHHOE 31aHUE UMEET TOJHBIN XKe-
ne300eToHHbIN Kapkac. [IpeaenbHas ocaaka i TaKoTo 31aHus S;=8CM, MpeIeTbHbIN
KPEH Iy He HOpMHpPYETCs. B Haj3eMHOI YacTH 31aHKs HE IPEAyCMOTPEHBI CIie-
MaJbHbIE€ KOHCTPYKTHUBHBIE MEPONIPUATHS 110 TPUCTIOCOOICHUIO K BOCIIPUSTHIO YCU-
Ui
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oT nedopmaliii OCHOBaHHUSI, MOATOMY KOHCTPYKTHUBHAs cxeMa 3/1aHus - ruokas. [lo-
JIbI B 1I€X€ - OCTOHHBIE IO TPYHTY.

[IpoexTupyercs GpyHIaMEHT TIOT TUTIOBYIO COOPHYIO IBYXBETBEBYIO KOJIOHHY
KpaitHero psiaa ¢ pasmepamu b X Ic. = 500 x 1000 MM, OTMETKA ATl KOJIOHHBI -
1,050, mar xoJIoHH 6 M.

Harpy3ku Ha ¢byHAaMEHT orpesiesisieM B YpOBHE ero o0pe3a B HEBBITOJIHBIX CO-
YETaHUSX IS PACYETOB IO MEPBOM U BTOPOU IPyIIaM MPEAEIbHBIX COCTOSHUAMN.

Harpy3ku MOTYT OBITh ONpEIeNICHbI B PE3YJIbTAaTe CTATUYECKOIO pacuera pa-
MbI. B HacTosIemM npumepe B Ka4eCTBE UCXOJHBIX JAHHBIX MPEJICTABICHBI HATPY3KHU
OT COOCTBEHHOTO BeCa, CHETOBBIE, KPAHOBBIE M BETPOBBIE, MOJYUCHHBIE MPU PaCcUETe
pambl. [IpryeM KpaTkOBpEMEHHbBIE HATPY3KU MTPUHUMAIOT Pa3JIMYHbIE 3HAYCHUS U
HarnpasiyieHus [14]. Heo6XoauMo, UCIIonb3ysl COOTBETCTBYIONTNE KOI(PHUIIMEHTHI CO-
YeTaHUM U HaJIS)KHOCTH MO HAarpy3Ke, COCTABUTh HEBBITOJHBIE COUETAHUS HArPY30K
[10]. Pe3ynbTaThl onpenesieHus: Harpy30K B pa3JIMYHbIX COYETAHUSIX JaHbl B Ta01.2.4.

Tabnuua 2.4
Harpysku B 006pe3e ¢pyHnaMeHTa
['pynna npenensHoro | Homep co- | 3HaueHue Harpy3ok(3Hak +
COCTOSIHUSA,B KOTOPOM | yeTaHus COOTBETCTBYET CJICAYIOIIUM
UCIIOJIb3YIOTSI HATPY3- HaIPaBJICHUSIM)
KU M,xkHwm N,xH Q.xH
I 3 78 545 31
(mepBas) 4 -609 907 -76
I 1 43 472 19
(BTOpAs) 2 -503 802 -59

Ha ¢ynaameHT nepenaercs Harpy3ka U OT KUPIIUYHON CTEHBI TOJLIIUHOM
bo= 0,51 M u BeicoTOM H| = 13,8 M. 3HaueHHE HArpy3KH OT Beca CTCHBI

Gi=Hihon ki
rjie n = 6M -mar KoJaoHH; 7| =18 kH/M® - yaenbHbIi BeC KUPIIMYHOMN KIIaIKH;
Kyi= 0,85 - koadpunment npoemuocty; 11=0,95 - koaddumeHT HaIeKHOCTH 110
Ha3HAYCHHUIO.

G =13,8*0,51* 6*18*0,85*0,95=614kH.

2.5 3. I'myOuna 3anoxxenus pyHaamenta d U3 ycIoBUs MPOPE3KH MOYBEHHO-
PACTUTENIBHOTO CJIOS JI0JbKHA ObITh OosbIe 0,6 M (d > 0,6 m).
HopmatuBHas riryOrHa C€30HHOTO MMpOMep3aHusi TpyHTOB 1o hopmyre (2.1):

du=0,23.,/30,4=1,27 m.
PacueTHas TJIyOMHA CE30HHOTO MpoMep3aHus pu Temrneparype B nomemenun 10°C ¢
M0JIaMH TI0 TPYHTY 110 opmyiie (2.2)
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di=0,7*%1,27=0,89 m

[Ipu riyOuHe 3aneranus moa3eMHbIx BoJ dw>0,89+2m s cyriaubka CJp =
0,23<0,25 mo mpui1.5 rimyOuHa 3amoxkeHus 10bkHa ObITh He Menee 0,5dr. Takum 00-
pasom,u3 yciaoBus npomepsanus d>= 0,5%0,89= 0,45m.

W3 KOHCTPYKTHUBHBIX TPeOOBAHUH K 3a/I€JIKE KOJIOHHBI B CTaKaH BhICOTA (DYH-
nameHTa 1o gopmyiie(2.6)

he>=(1,05-0,15)+ 0,2 + 0,05 = 1,15 M

[Mpunumaem ,coryiacHo Ta0m.2. 1,115 nmpomsaanuii he>=1,5m.

[Tpu coBmaaromMX OTMETKAX IJIAHUPOBKH 00pe3a GpyHaamenTa umeeM d=hs

N3 Bcex ycioBuii BeIOMpaeM HauOOBIINI pa3Mep rTyOUHBI 3a710KECHUS
d:hf:1 ,5M.

[Tpu aTOM BhicOTa pyHIamMenTa kpatHa 300 mm.

2.5.4.B nepBoM npuOIMIKEHUH TUIONIA b TOAOMBE PyHIamenTa mmo dhopmyie (2.7)

802+614 g,

T203-20*15
3amaBasich COOTHOIICHHEM cTOpoH M=b/1=0,75 nomxyuanm

A=1b=I%0,75=8,2m?

Orcroma 1=3,30M, b=2,47m

B cootBercTBuu ¢ Moayiaem 300mMm monaraem 1=3,3m,b=2,4m.

Haxonum Harpy3ku B mojomise GyHaaMeHTa U SKIEHTPUCUTETHl OTHOCUTEIHLHO TOY-
ku O1 (cm.puc.2.1) cornmacHo ¢popmynam (2.11) u (2.17) ¢ yuetom Beca pyHaameHTa
o gpopmyie (2.12):

G#=3,3%2,4*(1,5+0,15)20*0,95=248xH
J{ns1 mepBOro coueTaHusi Harpy3o0K:

Y. Ni1=472+614+248=1334xH
Y My1=43+19*1,5+614(0,51+1,0)0,5=464xH

e1= —464 =0,35M; €1= 0,35

=0,106
1334 33

JI71s1 BTOpOTO COUeTaHUsl Harpy3o0K:
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Y. Nii2=802+614+248=1664xH

Y. Myj2=-508-59*1,5+614(0,51+1,0)0,5=-128xH

ey=- 128 — 0. 077m: £,= 297 0,023
1664 3

b

B 06oux coueranmsix €i<&,=1/6~0,17, mosTomMy pazMepbl MOAOIIBH QyH/Ia-
MEHTa HE U3MEHSIEM U CMEIICHHE LIEHTPA TSHKECTH MOJ0IIBBI (DyHAAMEHTA OTHOCHU-
TEJIBHO OCU KOJIOHHBI O1 HE IPOU3BOIUM.

Pacuetnoe conporusienue no ¢popmyse (2.19) Berancisiem npu kodpduires-
Tax Vo= 1,251 7 = 1,0 cornacuo npuin.6 nns cyrnuaka J. = 0,23 u 3qaHus ¢ rud-
KON KOHCTpYKTUBHOM cxemoi. Koadduument K =1, Tak kak Npo4HOCTHBIE XapaKTe-
PUCTHKH ONPENEIICHBI NHKEHEPHO-TEOJIOTMYECKUMU U3BICKAaHUAMM; TIPU Q) = 22°
cornacHo npuia.7 M. =0,61,My=3,44,M.= 6,04. OnnoBpemeHnHO nprHIMaeM 0y =0 u
di=d s GecrioIBaIbHBIX COOPYKEHUH.

Tornma

R - 125*10

(0,61*1*2,4*17,4*3,44*15*17,4+6,04*18) = 280kH /M nm 280kIla

JaBnenue B nojpouise pyHaaMmeHTa onpeaensem mno ¢popmynam (2.20) u (2.21)
JUISI IEPBOTO COYETAHUS

pi1=1134/(3,3*2,4)=168kI1a
Pt maxa=168(1+6*0,106)=275 xI1a

JJIsL BTOPOI'O COUCTaHUA

pPuz=1664/(3,3*2,4)=210kI1a
P max2=210(l+6*0,023) =239kl 1a.

[Iposepsiem ycnoBus (2.22)

pin 1=168< R= 280kI1a; pymaxa = 275 < 1,2R= 336 kl1a;
pu 2=210<R=280xI1a; piimaxz = 239 < 1,2R = 336 «I1a;

HCJIOHaHpH)KCHI/Ie B HanoOoJee HCBLII'OJAHOM CJIy4ac€ COCTABJISICT
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336275 100%=18%>10%.
336
VMeHbIIIaeM JUIMHY HOAOIIBEL, Honaras 1=3,0 M, Toraa:
Gs=225xH; 2Ny 1=1311xH; e;= 0,354 m; € 1=0,118
2Ny 2=1641kH; e,= -0,078 M; £,=0,028

Pn 1=182KHa; P max1 =311 KHa; Pu2 =2281<Ha; pu max2=266 klla.

HGI[OHal'IprKGHI/IC BHanboJIee HCBBII'OJHOM CJIY4ac COCTaBJIACT

336-311
336

*1009 = 7% <10%

4TO JOMYCKAETCSA B MHXKCHEPHBIX pacueTax (IMPH 3TOM Emax = &1 = 0,118 < 1/6 =¢).
Takum obpazom, | =3,0 M u b =2,4 M; 11 pacyera ocajKu MPUHUMAEM

p=max(182;228)=228kITa.

2.5.5. Pacuer ocanku ocHOBaHUs (PyHIaMeHTa BesieM 1o ¢popmyse (2.31).

CHauaja pa3buBacM OCHOBAaHHE HIKE TIOJIONIBEI PYHIAMEHTA Ha DJIIEMCHTapHBIE
cion h =0,4b =0,4* 2,4 = 0,96 M. Takux cioeB nmpuHUEMaeM B nipeneiaax UIMD-1 B
KOJIMYECTBE IIECTH, YaCTUYHO 3aXBaThiBaeM nojctuiaromnmii UI'3-2 (cm.puc.2.3).

Haxonum o dopmyse (2.27) BepTUKaIbHOE HAMPSHKEHNE OT COOCTBEHHOTO Beca

IpPyHTa Ha YPOBHE MOAOUIBBI PyHAAMEHTA U 590 = 17,4* 1,5 =26 xlla. AHanornyso
HaxoAuM 1o gopmyie (2.29) 3HaueHus O ,q Ha pa3audHbIX N1yOonHax. [1o BeuucieH-
HBIM 3HAYEHUSM, TIPEJICTABIICHHBIM B Ta0J1.2.5 1 Ha puc.2.3, CTPOUM dITIOpy Hampsi-
KEHUU U ,¢ . Hanmpumep, Ha ypoOBHE ITOAOIIBEI CJIOS

hi=96cMm, 0,91 =26 + 17.4%0.96 = 43 klla.

JloTIOTHUTEIbHBIC HATIPSHKCHUS B TPYHTE Ha YPOBHE TOJIOMIBBI (DyHIaMEHTA
onpenenstoTes o popmye (2.30), B kotopoit koapdunuent a = 1,000 mpu z = 0:

Po= 6200 = 1,000(228 - 26) = 202 «I1a.
Jlns tayounsl z; = 96 cM Haxoqum &= 2* 96/240 = 0,8. 3uas n=I/b = 3,0/2,4 =
1,25 u £ = 0,8, onpenensiem mo tabdmn.1 mpwr.2 CHull 2.02.01-83* [4] 3HaueHue
az = 0,830. JlononHuTensHOE HANpsDKEHUE B TPYHTE Ha riayouHe z1 = 96 cm cocTas-
JSIeT Gzp = 0,830* 202 = 168 kIla. AHanOrMuHBIM 00Pa30M BBIYHUCIIEHBI 3HAUEHUS Gz
JUTSL IPYTUX TIyOWH, 9TO MPEACTABICHO B Ta0I.2,5.
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TaOmuma 2.5
K pacyety ocajku ocHOBaHHS (yH/IaMECHTA
21 é T] a ng; GZp; Gzpi; hia Ei1
cM klla klla klla cM klla
klla klla klla
0 0,0 1,25 1,000 26 202 185 96 11x103
96 0,8 1,25 0,830 43 168 135 96 11x103
192 |1,6 1,25 0,499 59 101 81 96 11x103
288 (2,4 1,25 0,297 76 60 49 96 11x10°
384 |3,2 1,25 0,190 93 38 33 96 11x108
480 (4,0 1,25 0,132 110 27 24 70 11x10°3
550 (4,6 1,25 0,099 122 20 Hwxuss rparuia
576 (4,8 1,25 0,092 127 19 CKMMAEMOM TOJIIIIN

[Tockonbky b<10 M u E>5MIla, T0o BbI€NsI€EM HUKHIOKO TPAHULLY COKMMAEMOM
TOJIIIM Ha TIyOuHe, T1Ie coomtoaaercs yenoBue o gopmyne (2.25). B paccmarpuba-
€MOM MPUMEPE ITO COOTBETCTBYET I1yonHe z = HC = 550 cMm, Ha KOTOPOIi:
0,20,4=0,2x122=24,4<c,,=20xI]a.

Wcnionb3ys nannHbie Tab1.2.5, BeruucisgeM mno ¢popmyse (2.31) ocanky ocHOBa-
HUs QyHIaMEHTa

(185+135+81+49+33)96+24+70

3
1110
CornacHo npwI.8 11 MPOX3BOACTBEHHBIX OJTHOATAXKHBIX 3/IaHUK C TIOJHBIM
JKe1e300€TOHHBIM KapKacoM MaKCHMaJIbHas TpeenbHas ocaaka SU = 8 cm. Pacuer-
Has ocagka S =3,5 < S, =8 cMm.
YcaoBue pacueta oCHOBaHMS (PyHIAMEHTA IO BTOPOU TPYIINE MPEASTbHBIX CO-
CTOSTHUH COOJIFOIaeTCS.

S=0,8 =3,5cm

2.5.6. IIpousBoaum pacuer GpyHaaMeHTa MO0 MPOYHOCTH. ToJIIMHA CTEHKU CTa-
KaHa B TNIOCKOCTH JAeUCTBUSI MOMeHTa (B10b ocu OX) o dopmye (2.32)
dq >=0,2 x 1,0 = 0,2 M; U3 mockoctd MoMeHTa, He Meree 150 mM. Torma o gpopmy-
nam (2.33) u (2.34) pa3mepsl noaKoJIEeHHUKA (cM.puc.2.2 u 2.4)

lue= 1,0+2*0,2+0,15= 1,55m;
uc=0,5+2*0,15+0,15=0,95Mm.

C ygerom moayns 300 M lye= 1,8 M, bye=1,2 M
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[Ipenmnonoxum, 4To TUIMTHAS YacTh (PyHIaMEHTa COCTOUT U3 OJHOM CTYICHU
BbIcOTOM h1= 0,3 M. PaGouast BeIcOTa HMKHEH CTYIIEHU TIPH 3aITUTHOM cJioe 35 MM U
nraMmeTpe apMarypsl 20 MM 1o hopmyite (2.35)

hot= 0,3-(0,035+0,01)= 0,255m.

OmnpenenseM nomnyckaembiil BeIHOC HUkHEH ctynienu Cl o ¢popmyse (2.36) ¢
ucnojbp3oBanueM Ta0:1.2.2. [Tpu ogHoi crynenu by ¢ Tad.2.2 coorBeTcTBYeT by pac-
CMaTpUBAEMOTO MIPUMEPA, TIOFTOMY

b-b;=b-by =2,4-1,2=1,2>2hol = 2*0,255 = 0,51 m

(ueTBepThIit citydaii Ta01.2.2).

[Tpunumaem kiacc 6etona B 15.

HaxoauMm MakcuMallbHOE JTaBJIICHUE B INIOCKOCTU JIEUCTBUSI MOMEHTA (BIOJIb
ctoponsl |) ¢ ucnoap3zoBanuem Gopmyi (2.37) - (2.42). 1t TpEThero coueTaHus

2 Niz= 545+ 614*1,1 = 1220 xH;
L M3=78 +31*1,5 +614*1,1 (0,51 + 1,0)0,5= 634 xkHwm;

_ 1220 + 6 %634

= =346kI1a
Pimad= S 4 " 2.4%9

JIns1 ueTBepTOrO COUeTaHuA

2 Niz=907 + 614*1,1 = 1582 xH;

2, M4=-609-76*1,5 +614*1,1 (0,51 + 1,0)0,5= -213 kHwm;

_ 1582, 6213

= =279lIIa
Pimed= 04" 24%0

[Tpu pi max = Max (346; 279) = 346 klla o Ta6:1.2.2 17151 4E€TBEPTOTO CAy4asi u
B15 3snauenne K= 2,4. Torma Cj=K,;+hp1=2,4*0,255 = 0,612 M. ®akTHYECKHI BBEIHOC
HIDKHEH cTynenu Baosb ctoponsl cocrasisier (I-1,) 0,5=(3-1,8) 0,5=0,6 <

0,612m.

CremoBatesbHO, BIOJb CTOPOHBI | TOCTATOYHO OTHOW CTYIEHH BBICOTOM
h; =300 mm.

Haxonum MakcuManbHOE JIaBlIeHHE U3 IIOCKOCTH JICUCTBHUS MOMEHTa 1o (op-
mye (2,38)
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_ 1220 _ )
Piz= w24 169 xlI1a;
_ 1582 _
Pia= e 24 =219 klla

[Ipu prmax=mMax(169; 219) =219 klla o Tabs.2.2 1751 4ETBEPTOrO Ciydast u
B15 3nauenne K| = 3,0. Torga Cy,=3* 0,255 = 0,765 m. ®akTH4ecKnii BEBIHOC HHK-
HEel cTyneHu Bosib ctoponsl b oymer (b-by)0,5 = (2,4-1,2) 0,5 = 0,6<0,765 m. Cre-
JIOBaTEJIbHO, BJIOJIb CTOPOHBI D TaKk)Ke JTOCTATOYHO OJHOU CTyneHu BbicoToi hy =300
MM. Onany0odHble pa3Mepsl PyHIaMEHTa U pa3Mephbl, UCIOJIb3yeMble ISl pacyeTa

Ha IIPpOJAaBJIMBAHHUC, a4 TAKIKC IIPH apMHUPOBAHNH ITIOJOIIBLI, ITPCACTABJIICHBI HA pI/I026

Puc.2.6. Cxematnueckue paspes 3alpOeKTHPOBAHHOTO (QyHIaMEHTa

Taxk kak ycnoBue (2.43) BoinosHsieTcs (cMm puc.2.4)

1,2-0,95=0,25<05(1,8-1,0)=0,4.

TO TIPOU3BOJIMM pacyeT Ha MPoJIaBlIMBaHKe PyHIaMEHTa KOJJOHHOW OT JIHA CTaKaHa
o ¢opmyiie (2.44), [lst atoro BeraucisieM mo dhopmynam (2.45) u (2.46)

hog=0,550-0,045=0,505 M;

Ag =0,5%2,4(3,0-1,1-2%0.505)-0,25(2,4-0,6-2*0,505)2 = 0,91m?
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bm=0,6 +0,505=1,105M:

907<3,0*2,4*750*1,105*0,505/0,91 =3311 xH.

Ycnosue (2.44) cobmogaeTcs, cleI0BaTeNbHO, MPOYHOCTH JTHA CTaKaHa Ha
pOJaBIMBaHUE KOJOHHOM obecreueHa.

KonmuecTBo apmaTypsl B oiomiBe (pyHAaMEHTa ompeaesiseTcs o GopMynam
(2.47) - (2.57). CHavana onpeieiisieM KOJUUECTBO paboueii apMaTyphl BIOJIb JITHHBI
MOJIOIIBHI B TUIOCKOCTH JICHCTBHUSI MOMEHTA Cpa3y Ha BCIO IIUPHUHY MOIOMIBHI. BbI-

YUCIIsieM SKCIEHTPUIIUTET 1o popmyie (2.50)

e=% =052 M>1/6 = 3,0/6=05 m.
1220

CrnenoBaTeNbHO, A1 HAXO0XK/IEHUS MOMEHTOB OT PEAaKTUBHOTO JIaBJICHUS TPYH-
Ta Ucnojb3yeMm dopmyiy (2.49).

HpI/I BBIYUCJIICHHUH SKCHCHTPUIUTCTA IIPUMCHCHO Ooiece HCBBI'OAHOC B JaHHOM
CJIydac TpCThC COYCTAHNC HAT'PY30K, TaK KaK

pl max3 = 346 >p| max4: 279 KHa.

PaC‘{eTHBIC CC‘ICHI/Iﬂj HpI/IHI/IMaeM 110 I‘paHHM IIOAKOJICHHHUKA U KOJIOHHBI
(puc.2.5).

Ceuyenne 1-1:

BbLTET KOHCOM C1 = 0,6 M, pabouas BeicoTa hg1= 0,255 Mm;
MOMEHT OT PEaKTHUBHOTO JaBJIeHUs TpyHTa 110 dhopmyiie (2.49)

My = 2*1220%0,62 [1 — 2*0,6/9(3 — 2*0,52)] /3(3-2*0,52) = 139 xHwm.
[Tnomans apmatypsr kiracca A-III mpu Rs = 365000 kI 1a
Ag1 =139/(365000)*0,9*0,255=0,00166 m? =16,6cM>.
Ceuenue 2 - 2:
C, = 1,0 M; hpp=1,455 m:

M 1= 2%1220x12[1 - 2 1/9(3 —2* 0,52)] /3(3-2*0,52)= 368 kHm;



