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BBEJEHHE

Ha Teppuropun CCCP mmpoxo pacnpocTpaHeHbl Iy4YHHUCThIE TPYHThL. K HUM OTHOCSITCA INIUHBI, CyTJIMHKH,
CyIecH , IECKH IbuIeBaTheie 1 Meskue. [Ipy onpeneneHHo# BIaXHOCTH 3TH I'PYHTBI, 3aMep3asi B 3UMHHHN TIEPHOL,
YBEIMYHMBAIOTCS B 00bEME, YTO MPUBOJUT K IOABEMY CIOEB I'PYHTa B Npeleiax IIyOWHBI €ro IMpOMep3aHHs.
Haxonmuneca B TaKuUX I'pyHTax (l)yH}laMeHT])I TAaKKE MOABEPTraroTCd MOABEMY, €CJIN IleﬁCTBy}OIHHe Ha HHUX
Harpy3kd HE YpaBHOBEIIMBAIOT CHJbI IydeHus. [lockonbky nedopmanuy mydeHus TpyHTa, Kak MpaBHIIO,
HEpaBHOMEPHBI, IPOUCXOIUT HEPAaBHOMEPHBIH MOAbeM (PyHIAMEHTOB, KOTOPBIH CO BPEMEHEM HAKaIUTMBACTCH.
B pesynbraTte 3TOro HandyHIaMEHTHBIE KOHCTPYKLMH 3AAaHHH M COOPYXKEHHH NpeTepIeBaroT HEeJOIyCTHUMBIS
nedopmanum u paszpyatores. Jlepopmanusm, ot mydeHus: TpyHTa 0COOEHHO TO/IBEPIKEHBI JIETKUE COOPYKEHHS,
K YHCITy KOTOPBIX OTKOCHTCSI OOJIBIIMHCTBO MAJIOITAXKHBIX CEINbCKUX 3AaHHMH.

B cootBercTBHE C HOPpMaMH IO MPOEKTUPOBAHUH OCHOBAaHUI 3JaHWN M COOPYKEHHUH TITyOHWHA 3aJ0KCHHUS
(GyHIAMEHTOB B ITyYMHUCTBIX TPYHTaX NOJDKHA NIPUHHUMATHCS HE MEHee pacyeTHOW ITyOMHBI pomep3aHus. B
9TOM Cilydae MOJOIIBa (yHAaMEeHTa OCBOOOXIAeTcsi OT BO3ACHCTBUS HOPMalbHBIX cuil IydeHus. OgHako
rIIyOOKO 3aJI0KeHHBIE (DYHIAMEHTHl HMMEIOT pa3BUTYI0 OOKOBYIO MOBEPXHOCTh, II0 KOTOPOH J€HCTBYIOT
KacaTeNlbHbIC CHIIBI ITydeHHUs. OJTH CHJIBI HPEBOCXOIAT HArpy3Kd, I€pefaBacMble JIETKMMH 31aHHAMH Ha
(byHIAMEHTBI, B pe3yJIbTaTe 4ero (hyHIaMEeHTHI BBIITyYUBAIOTCS.

Takum o00pa3oM, MarepuaioeMKHEe W IOpOrocTOsIne (QYHIAMEHTBI, 3aJ0KEHHbIE HIDKE TIIIyOHHBI
MIpOMep3aHus IPYHTa, HE O0ECIEUNBAIOT HAJECKHYIO IKCILTyaTallMI0 MaJO3TXHBIX 34aHHH, IMOCTPOCHHBIX HA
ITyYMHUCTBIX TPYHTAX.

OnHuM U3 myTeil pemieHus! MpoOIeMbl CTPOMTENBCTBA HA IyYMHHCTBIX TPYHTaX MajlO3TaKHBIX 3IaHUH
ABJIACTCS UCITIOJIB30BAHUC MeﬂKOSaFHyGﬂeHHbIX q)yHLlaMeHTOB. Takue q)yHI[aMeHTI)I 3aKJIaabIBAKOTCSA Ha FﬂyGI/lHe
0,2-0,5 M OT TTIOBEpXHOCTH TPYHTa WINM HEHNOCPEACTBEHHO Ha IOBEPXHOCTH (He3ariyOsneHHble GpyHnameHTs). K
TaKUM 00pa3oM, Ha MeNKo3arTyOneHHble (YHZAMEHTHl [EHCTBYET HE3HAYMTENbHbIC KacaTelbHbBIC CHIIBI
Iy4eHHUs, a IIPU He3arayOIeHHBIX (QyHIaMEHTaX OHU PaBHBI HYJIIO.

Kak mpaBwio, mox (yHIAMEHTaMH YCTPaWBAaKOTCA NOAYMIKH ToimmHOW 20-30 ¢cM M3 HEMyYHHHCTBIX
MaTepHasoB (IIECOK I'PaBEIMCTHIA, KPYNHBIH WIN CpeJHEH KPYITHOCTH, MEJIKUI I1e0eHb, KOTENbHBIN IIJIaK 1
ap.). llpuMeHeHnMeM MOAYIIKM MJOCTUTACTCS HE TOJNBKO 4YacTUYHAas 3aMEHa IyYMHHCTOrO TpyHTa Ha
HEMyYHHHUCTHIH, HO U YMEHbLICHHE HEPaBHOMEPHBIX Jedopmaruii ocHOBaHMS. TONIIMHA MOLYIIEK W ITyOuHA
3aJI0KeHHsT (PYH/IAMEHTOB ONPE/ICISETCS PACUETOM.

OCHOBHOW NPHHIMIT KOHCTPYUPOBAHUS MEIKO3ariyOJIeHHBIX (YHIAMEHTOB 3[aHUil C HECYIIUMH CTECHAMHU
Ha IMyYMHHUCTHIX TPYHTAX 3aKJII0YACTCS B TOM, YTO JICHTOUHbIE (JyHIAMEHTHI BCEX CTEH 3[aHUsI OOBEANHSIOTCS B
EIMHYI0 CHCTEMY U 00pa3ylT [0CTaTOYHO >KECTKyI0 TOPH30HTAIBHYIO paMy, II€pepacHpenestoyto
HepaBHOMEpHbIe jaedopMani OcCHOBaHMs. [Ipu Menko3ariyOeHHBIX CToJOYaThIX (yHIaMEHTax pama
¢dopmupyercs u3 GyHAaMEHTHBIX 0aJIOK, KOTOPBIE JKECTKO COSAMHSIIOTCS MEX Iy co00il Ha ormopax.

Jns obecriedeHust COBMECTHOM pabOThI (PyHIAMEHTHBIX JIEMEHTOB TOCIIETHHE )KECTKO COSIUHAIOTCS MEXIY
co0oii.

‘YKka3aHHBIE KOHCTPYKTHBHBIE MEPOIIPUATHUS BBIMOIHAIOTCS MIPU CTPOUTEIHCTBE HA CPETHENYUNHUCTHIX (IpU
WHTEHCHBHOCTH ITyueHus1, 6ounbiueii 0,05) cuiabHO - M Upe3MEpHOINTYYHMHUCTHIX I'PYHTaX. B ocTanbHbIX cirydasx,
(yHZaMEHTHBIC 3JIEMEHTHl YKIAJBIBAIOTCS CBOOOAHO, HE COCAMHSIOTCA Mexay coboi. KommdecTBeHHBIM
MOKa3aTeeM MyYMHUCTOCTH TPYHTa SBIAETCS HWHTEHCUBHOCTh IIy4EHHs, XapaKTepH3yIoIlas IIyueHHE
9JIEMEHTApHOTO cJI0s TpyHTa. [IprMeHeHe Menko3ariyOieHHbIX (yHIaMEeHTOB 0a3upyeTcst Ha IPUHIUITHAIBLHO
HOBOM IOJXOJI€ K MX NPOEKTHPOBAHHIO, B OCHOBY KOTOPOT'O 3aJIOKEH PacdeT OCHOBAaHWH 1O JedopManusm
my4enust. [Ipu sTtom nomyckarorcst pedopManii OCHOBaHHSA (TIOABEM, B TOM YHCIIE HEPABHOMEPHBIN), OJHAKO
OHU JIOJKHBI OBITH MEHBIIE MPEIENBHBIX, KOTOPBIE 3aBUCAT OT KOHCTPYKTUBHBIX OCOOCHHOCTEH 3MaHHM.

[TIpn pacyere ocHOBaHWH TO JeQopMalMsAM Iy4YEHUS YUUTHIBAIOTCS IYyYMHUCTBIE CBOWCTBAa TIPYHTa,
repeilaBacMoe Ha HEro JaBJICHHWE, >KECTKOCTh (yHIameHTa M Haa(yHIaMEHTHBIX KOHCTPYKIMH Ha H3THO.
HandynnameHTHBIE KOHCTPYKIIMM PaccMaTpUBAIOTCS HE TOJIBKO KaK MCTOYHMK Harpy3ok Ha ()yHZaMEHTHI, HO U
KaK akTHBHBIM 3JIEMEHT, Y4YacTBYIOIIWH B COBMECTHOW pabore (pyHmameHTta ¢ ocHOBaHHEM. Yem Oosiblie
KECTKOCTh KOHCprKLlI/lﬁ Ha l/I3FI/16, TEM MCHbBIIIC OTHOCUTCIILHBIC z[e(bopMauyu/l OCHOBaHHMUsI.

[lepenaBaemMoe Ha IpyHT JaBlieHHWE 3HAYUTENHHO (MHOTIA B HECKOJIBKO pa3) CHM)KACT IOABEM OCHOBAHUS
IIpY IydeHWH TpyHTa. lIpu mogbeme Menko3arayONeHHBIX (DyHIAMEHTOB AEHCTBYIONIME MO MX MOJOIIBAM
HOPMAaJIbHBIE CHJIBI ITyYEHHUsI PE3KO YMEHBIIIAIOTCH.

Bce KOHCTpyKImMi MenKo3arTyOJeHHBIX (DYHIAMEHTOB U TOJOXCHUS IO UX pacueTy, MPHUBEICHHBIC B
HACTOSIIEM JOKYMEHTE, MPOILIM MPOBEPKY NPU MPOEKTHPOBAHUM M CTPOMUTENILCTBE MAJIOITAXKHBIX 3IaHHUH
pa3MYHOTO HA3HAYCHUS - JIOMOB YyCaAeOHOrO THIA, XO3SIMCTBEHHBIX IIOCTPOEK, IPON3BOJICTBEHHBIX
CEIIbCKOXO3SIICTBEHHBIX 3[JaHUI BCIOMOTaTEIbHOTO Ha3HAYECHUsI, TPAaHC(OPMATOPHBIX MOJCTAHIINI H JP.



B Hactosmmee Bpems Bo MHorumx obOmactsax Espomeiickoit wactu PCOCP, B paiionax ¢ riryOuHOU
mpomep3anus A0 1,7 u, Ha MeNKO3ariayOJeHHBIX W He3ariTyOJeHHbIX (yHIaMeHTaxX MocTpoeHo cBemmie 1500
OAHO- U ABYXO3TAXKHBIX 3}18.HI/II‘/II M3 Pa3HbIX MaT€puajoB - KUpIIKUYa, GHOKOB, naHeneﬁ, JACPECBAHHBIX HIUTOB.
CucremaTtuueckue WHCTPYMEHTaJbHbIE HAONIONCHMS 3a 37aHUSAM B TeYeHHE 3-0 JIET CBUACTEIBCTBYIOT O
HAJeXKHONH paboTe Menko3ariyOneHHBIX (QyHAaMeHTOB. [IpuMmeHeHWe Takux (YHIAMEHTOB BMECTO
TPaIUIMOHHBIX, 3aKJIaBIBAEMbBIX HIDKE TITyOHHBI TPOMEP3aHusI TPYHTOB MO3BOJIIIO COKPATUTh: pacxo] OeToHa
Ha 50-80%, Tpynozarpatsl - Ha 40-70%.

B Hacrosmmx HoOpMax conep)kaTcs TpeOOBaHMS MO KOHCTPYMPOBAHHUIO, NPOEKTHPOBAHHMIO U YCTPOWCTBY
MeNKO3ariTyOneHHbIX (YHIAMEHTOB Ha IYYHHHUCTHIX TpyHTaX. He ciaydailHO mo3ToMy 00JacTh NMPUMEHEHHS
Takux (QyHIAMEHTOB OIpelelieHa MMEHHO JUIs IyYMHUCTBIX TPYHTOB. Menko3ariyOneHHble (yHIaMEeHThl Ha
IMYYHHHUCTBIX TPYHTAaX PEKOMEHIYETCsl IIPUMEHITh B MacCOBOM MOPSJKE MPH IyOuHe nmpomep3anus 1o 1,7 M.
[Tpu Gosbreit riryOuHE MpoOMEp3aHust yYHMHUCTHIX TPYHTOB MENKO3arityOieHHble (yHIaMeHThl PEKOMEHIYETCs
TONBKO [UIA DKCIEPHUMEHTAILHOTO CTPOWTENbCTBA. HaKoIieHWe OmbITa CTPOUTENBCTBA OOBEKTOB C
MeJK03arTy0JIeHHBIMU (yHIaMEHTaMH B pailoHax ¢ O0NbIION TIyOHHOM MpoMep3aHus MO3BOJIHT B JaTbHEHIIeH
paclimpuThb 06J'IaCTI) IMPUMCEHCHUA UX Ha IMMYYUHUCTBIX I'PYHTAaX.

Xotst 0051acTh TPUMEHEHUS] MEJKO3arTyOIeHHbIX (DYHAaMEHTOB B MHBIX TPYHTOBBIX YCIOBHAX (popMasbHO
BBIXOJIUT 332 PaMKH HACTOAIINX HOPM, MPEICTABISAETCS IeECOO0Pa3HBIM JIaTh HEKOTOPHIE PEKOMEHAAIUH 10
WCIIOJIb30BAHUIO  TakuX (YHIAMEHTOB TP  CTPOUTEIbCTBE MAIOITAXKHBIX 3JaHUH Ha HauOoee
pacIpOCTPAHEHHBIX HA TEPPUTOPUM HALLIEH CTPaHbl IPyHTAaX.

B coorserctBuu ¢ raBoit CHull 2.02.01-83 riryOuna 3aoxeHust GyHIaMEHTOB Ha HEILYYHHHUCTBIX TPYHTax
HE 3aBHCHT OT DIIyOWHBI HX TpoMep3aHusa. [lo3ToOMy TIpH CTPOHUTEIHCTBE MAaJIOSTAKHBIX 3IaHUA Ha
HEIYYHHHUCTHIX TPYHTaX MEJIKO3ariayOeHHbIe GyHAaMEHTH PEKOMEHIYIOTCS K MaCCOBOMY ITPHMEHECHHIO.

Ha ocHOBaHMsIX, CIIO)KEHHBIX BEYHOMEP3JIBIMH I'PYHTaMH, MEJIK03ariyOseHHble (YHAaMEHThl MOTYT OBITH
WCIIOJIB30BAHBl JUISl  OKCIIEPUMEHTAJILHOTO CTPOMTENLCTBA. IIpM 3TOM JODKHBI OBITH TPEILYyCMOTpPEHBI
MEpONpUATHS, HANpaBJICHHBIE HAa TNPENOTBpPAIICHHE HEIOMyCTUMBIX NedOopMannii OCHOBAaHWH, BBI3BAaHHBIX
OTTaMBaHHEM BEYHOMEP3JIBIX TPYHTOB.

[Tpumenenne Menko3ariyOJeHHbIX (YHIAMEHTOB Ha €CTECTBEHHOM OCHOBAHMHM B TPYHTOBBIX YCJIOBHUSX |
THIIA T10 TPOCaJOYHOCTH PEKOMEHIyeTCs JIUIIL B TOM CiIydae, €Clii Iepe/laBaeéMoe Ha TPYHT JaBJICHUE MEHbBIIE
HAYaJbHOTO IMPOCAJOYHOTO JABICHUSA. B OCTaNBbHBIX CIy4asx MPUMEHEHHsS TaKuX (PyHIaMEHTOB BO3MOXKHO
JUIIb JUIS 3KCIIEPUMEHTAIBFHOTO CTPOUTEIBCTBA INPH YCIOBHH, YTO CyMMapHBIE OegOopManuy OCHOBAHUH,
BBI3BAHHBIC MTPOCAIKON M 0CAIKOM IPYHTA, HE MPEBOCXOST MPEACIbHBIX 1e(OpMAaInii.

B rpyHTOBBIX ycnoBusx II Tuma mo mpocagodHOCTH HPUMEHEHHE MeENKo3ariTyOJIeHHBIX (yHIaMEeHTOB Ha
€CTECTBEHHOM OCHOBaHUH HE JIOITYCKAETCS.

Heo0OxoauMo momdepKHyTh, 9TO MOCKOJIBKY OCHOBHOHM NPHYMHON ITy4EHHS TPYHTOB SIBIISIETCS HAIWYHE B
HHUX BOJIbl, CIIOCOOHOW TpH NPOMEP3aHUM IIEPEXOAUTH B JIeN, CIEAYET CTPOro codironarb TpeboBaHHE O
HEJIOMyCTUMOCTH BOJOHACHIIIEHUS TI'PyHTa B OCHOBAaHMM MEIIKO3ariyOJICHHBIX (YHIAMEHTOB B IIpoliecce
CTPOWTENBCTBA W TPH IKCIUTyaTanmu 3maHuil. CriemyeT mpexycMaTpuBaTh HaNeKHBIH OTBOI C IUIOMIANIKA
CTPOUTEJBCTBA aTMOC(EPHBIX W MPOU3BOJICTBEHHBIX BOJ IIyTEM BEPTHKAIbHOW IUIAHMPOBKU 3aCTpPavBaeMOi
TEPPUTOPHH, YCTPOWCTBA BOJOOTBOJOB M ApeHaxa. [Ipu puiThe TpaHmied st GpyHIAMEHTOB W MH)KEHEPHBIX
KOMMYHHUKAIMH 3eMJISIHBIE pabOThI CJIEAYET NPOU3BOJUTH C MHHUMAJIBHBIM OOBEMOM HapylIEHHs TI'PYHTOB
MIPUPOTHOTO CIOKeHUs. He momyckaeTcss CKOIUIEHHE BOIBI OT IMOBPEXKIEHHS BPEMEHHOTO TPYOOIpoBoIa Ha
IUIOMIAKE CTPOUTENBCTBA. BOKPYT 3MaHuil ciemyer ycTpanBaTh BOJOHEIPOHUIIAEMBIE OTMOCTKH IIMPUHON HE
meHee 1 M u ykiaonom He menee 0,03. Cnemyer uszberaTh yCTPONCTBA BBOJOB TPYOOIPOBOIOB KaHAIM3AIUH U
BOJIOCHA0)KEHHSI C HATOPHOM CTOPOHBI 31auus. [Ipn sKcmuTyaranyu 31aHuii He TOMyCKaeTcsl U3MEHSTh YCIIOBHS,
MIPAUMEHUTETHHO K KOTOPHIM 3alIPOSKTUPOBAHBI MEJIKO03arTyOJIeHHbIe ()yHIaMEHTHI.

MuHHCTEPCTBO Ceb- BenomMmcrBeHnsle BCH 29-85
CKOTO CTPOHTEIHCTBA CTPOUTENLHBIC HOPMBI
CCcCP
(Muncensctpoit CCCP) | IIpoektupoBaHme MeEIKO3a- MuncenscTpoit
rIyOsIeHHBIX (DYHIAMEHTOB CCCP
MaJIO3TaXKHBIX CEIIbCKUX BBopsrces
30aHU{ Ha ITyYHHHUCTHIX BIIEPBBIC
IpYHTax




1. O01Me moJI0KeHust

1.1. Hacrosmue BEeIOMCTBEHHBIE CTPOUTEIbHBIE HOPMBI IpPEAHA3HAYEHBl I MPOEKTUPOBAHUS
MEIIKO3arTyOJIeHHBIX (PyHIAaMEHTOB OIHO- M ABYXATAXKHBIX CEJIBCKHX 3MaHWH (XKMIBIX, KyJbTYPHO-OBITOBBIX,
MIPOM3BOACTBEHHBIX CEIbCKOXO3SIMCTBEHHBIX OCHOBHOTO M BCIIOMOTAaTEIBbHOTO HAa3HAYEHUs), CTPOALIMXCS Ha
NYYHHHUCTBIX TPYHTax ¢ rIyOHHOM npomep3anus He 6oinee 1,7 m. [Tpu aToM n0oimkHBEI coOmoaaTeCs TpeOoBaHus,
MIPEAYCMOTPEHHBIE COOTBETCTBYIOIIMMHU 00LIECOIO3HEIMA HOPMATUBHBIMH JIOKYMEHTaMH.

[Ipumeuanme. BCH 29-85 w™oryr OBITH HWCHOJB30BAHBI [UISI TIPOBEICHHUS JKCIIEPHUMEHTAIHHOTO
CTPOMTENBCTBA B pailoHax ¢ TIyOWHOW mpoMep3aHus rpyHTOB Oornee 1,7 M.

1.2. Tlpu BbIOOpE IUIOIIAAOK MJsl CTPOMTENILCTBA 3J@HUH C MEJKO3ariayOJeHHbIMH (yHIaMeHTaMu
MPEIIOYTEHUE CIeAyeT OTAaBaTh Y4acTKaM C OJHOPOAHBIMU IO COCTaBy TPYHTaMM Kak B IIJIaHE, TaK WU MO
riTyOMHE TOW 9acTH CE30HHOIIPOMEP3AIOIIETO CII0S, KOTOPask MPOEKTHPYETCS B KAUECTBE OCHOBAHMUSL.

Bnecennl Y TBepKICHBI Cpok BBeJeHHUS B
HHUUDIIcenbcTpoeM MuHucTepcTBOM JIeiCTBUE
Musncensctpos CCCP | cenbckoro ctpoutensctBa| 1 mapra 1985 .
CCCP 14 ¢espamns 1985 .

HWM ocHoBaHuii u
MIOJI3EMHBIX COOPY>KEHUI
T'occrpos CCCP

1.3. Pacrer ocHOBaHWI 31aHWIl, BO3BOAWMBIX Ha ITyYHHHCTBIX TPYHTaX, CJIEIyeT MPOU3BOIUTH II0
aedpopmanusaM. JledpopManmu OCHOBAaHHMS, BBI3BAaHHBIE MOPO3HBIM IIyYEHHEM TIpyHTa HOJA IOJOIIBOMN
(dbyHaamMeHTa, He JOJKHBI IPEBOCXOANTD NPEAENbHBIX Ae()OopMalii, KOTOPbIE 3aBUCST OT KOHCTPYKTHBHBIX 0CO-
6ennocrell 3nannii. [Ipu pacdyere ocHOBaHMI MeNKO3ariayOJeHHBIX (YHAaMEHTOB NMOMHMO HACTOSLIMX HOPM
HeoOxoauMo coOmronath TpeboBanus rimaBel CHull 2.02.01-83 mo mpoeKTHpPOBAaHWIO OCHOBAaHWH 3MaHUU H

COOPYIKEHUH.
1.4. Ilpu mnpoOeKTHPOBAaHWU OCHOBaHWUK W (YHIZAMEHTOB Ha MYYMHHCTBIX TPYHTaX HEOOXOIHMO
IpeycMaTpUBaTh MEPONPUATHS (uHXeHepHO -MEJIUOPATUBHBIE, CTPOUTENBHO-KOHCTPYKTHUBHEIE,

TEPMOXMMHUYECKHE), HAIIPaBJIECHHbBIE HAa yMEHbIIEHUE Ae(opManuii 30aHni 1 COOPYKEHHH.

BeI0op THIa M KOHCTPYKIMM (QyHIaMEHTa, cnocoba MOATOTOBKH OCHOBAaHMS M JIPYTHX MEPONPHATHH IO
YMEHbBIICHUIO HEPaBHOMEPHBIX AedOopMaluidi 31aHHs OT MOPO3HOTO Iy4YEHHUs JOJDKEH pelIaThCs Ha OCHOBE
TE€XHUKO-3KOHOMHUUYECKOT0 aHAJIN3a C y4€TOM KOHKPETHBIX YCIOBUM CTPOUTENIBCTBA.

2. OIEHKA MIYYUHUCTOCTU IT'PYHTOB

2.1. Tlo cremeHW IyYHMHUCTOCTH TPYHTHI TOAPA3IEIIIOTCS Ha TATh Tpymn (tadm.l). [IpuHamgnmexHOCTH
MBUIEBATO-TJIMHUCTOTO TPyHTa K TOW WM WHOM TpyINIE OIEHUBAETCA MapamMeTpoM Ry ompenenseMsiM IO

bopmyne

2
R, = 0,012(W 01)+M @2.1)
f =Y, - Y > .
WL - Wy /M,
rae w - pacdyeTHad MNOPEA3UMHAA BJIAXKHOCTb B CJIOC CE30HHOTO IMPOMCEP3aHUsA TI'PYyHTA, AO0JA CAHH.,

ompenessieMas B COOTBETCTBHH C TIPUIIOKEHUEM 1;

W, WL - cpelHEB3BEIICHHbIE 3HAYeHHs (B Npejenax Clos CE30HHOTO NPOMEP3aHHMs IPYHTa) BJIAXKHOCTEH,
COOTBETCTBYIOIIMX I'PAHUIIAM PACKATBIBAHUA U TEKYYECTH, JOJIN CIUH.

W - KpuUTHYecKash BIaXHOCTh, NOJIS €IWH., ompejaensemas mo rpaduky (puc.l) mpu cpeqHEeB3BEIICHHBIX
3HAYCHUAX YHCIIa ITIACTUYHOCTH ¥ TPAaHUIIBI TEKY4eCTH,

M, - Ge3pasmepHbIii KOI(DGHUIMEHT, YMCICHHO PaBHBIM MPH OTKPBITOM, OrOJICHHOW OT CHEra MOBEPXHOCTH
MIPOMEP3aI0IIET0 TPyHTa abCONIOTHOMY 3HAUEHHWIO CpedHEH 3UMHeM TeMmmeparypbl BO3IyXa,
onpenensieMoil B cootBeTcTBuM ¢ mtaBoit CHull o cTpouTenbHON KIMMATOIOTHH ¥ TeO(H3HKE, a TIPU
OTCYTCTBUU B HEH HAaHHBIX JJIS1 KOHKPETHOTO paiioHa CTPOUTENBCTBA - MO pe3yNbTaTaM HaOIIOIeHUI
THIPOMETEOPOJIOTHYECKON  CTAaHIWM, HAXOMMIIEHCS B AaHAIOTUYHBIX YCIOBUSAX C pPadOHOM
CTPOUTENHCTBA.



ITocne Beramcienus mo ¢gopmyie (2.1) mapamerpa Ry u3 tabm.1 ompenensercss MHTEHCUBHOCTh IydeHus f
KOTOpas B JaJbHEHINEM MCHOJB3YeTCsl INpH BBIOOpE KOHCTPYKUMHM (yHAaMEHTa ¥ KOHCTPYKTHBHBIX
MeponpusTui (1.3.5).

2.2. IlyunHUCTBIE CBOMCTBA KPYIHOOOJIOMOYHBIX T'PYHTOB M IIECKOB, COAEPXKALIUX IbUICBATO-TIMHUCTHIC
(bpakauu, a Taxoke cymeceit ¢ Ip < 0,02 onpenensroTcs MOCpeICcTBOM IMOKa3aTelsl AUCIEpCHOCTH J[. DTH TpyHTHI
OTHOCATCA K Iy4uHUCTBIM mpu D > 1 (nmpu 1< D < 5 rpyHThl cnabomyuunucteie; mpu J[ > 5 -
CpE/IHETTyYHHHUCTEIE).

3nauenue /| omnpenensercs mo Gpopmyire

ky
D==5—, (2.2)
doe,
Tabmuna 1
Knaccugukarus npiieBaTo-TIIMHACTHIX TPYHTOB 10 CTETICHH ITYYHHUCTOCTH
HaumenoBanwue rpyHra CreneHp MyYUHUCTOCTH TPYHTA
MPAKTUYECKH | CIIa0OIMyYHHUCTHIN | CpeIHETyYNHUCTHIH | CHIIBHOIYYMHHUCTBIN | Upe3MepHO
HemyuuHHCTHIH | 0,01 < £<0,035 0,03<£<0,07 0,07 <f<0,12 Iy YMHUCTBIH
£<0,01 f>0,12
3HavyeHue napamerpa Ry
Cynecu ¢ 0,02 <1,< 0,07 0,0014 0,0014 - 0.0049  0,0049-0,0098 0,0098-0,0169 0,0169
Cynecu neuteBatsie ¢ 0,02<1<0,07 0,0009 0,0009-0,003 0,003-0,006 0,006-0,0103 0,0103
Cyrmunku ¢ 0,07 <Ip,< 0,17 0,001 0,001-0,0035 0,0035-0,0071 0,0071-0,0122 0,0122
CyTaMHKH TBUIEBATHIC 0,0008 0,0008-0,0027 0,0027 -0,0054 0,0054-0,0093 0,0093
c0,07<1,<0,13
CyTIMHKH TBIIEBATHIC 0,0007 0,0007-0,0023 0,0023-0,0046 0,0046-0,0079 0,0079
c0,13<1,<0,17
I'nunset ¢ 1,> 0,17 0,0012 0,0012-0,0043 0,0043-0,0086 0,0086-0,0147 0,0147

IIpumeuanne. 3nadeHne Ry paccunteiBaercs mo ¢popmyie (2.11), B KOTOPOil IIIOTHOCTH CyXOT0 TPYHTA IMPUHSATA paBHOU
1,5 /™’ NPY MHOW TUIOTHOCTH I'PYHTA pacuyeTHOe 3HaueHHe Ry yMHOXKaeTcsi Ha oTHouIeHHe pgy /15, rae  py
- IVIOTHOCTh CYXOTO HCCIIEAYEMOro TPyHTa, T/M".
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Puc. 1. 3HaueHne KpUTHIECKON BIaXXHOCTH W, B 3aBUCUMOCTHU OT YHCIIa

IIAaCTUYHOCTH Ip U IrpaHrlbl TCKY4YECTH WL

rze ki - kosbdumment, pausiii 1,65x10™ em:
€o- K03 (DHUIIUEHT OPUCTOCTH;

d, - CpemHMil IMaMeTp YacTHIl IPyHTa, CM, OIIpeAeIsIeMbli 1o hopmyiie

(V]



do = | —+ 24— | (2.3)

31ech p1, P2, Pi - COMEPKAHNUE OTACTbHBIX (PAKIHil TPYHTa, TOJH e]1.;
do1, doa, do; - cpemHuii AUaMETp YACTHIL OTACTBHBIX (HPAKIIHHA, CM.

Cpennane nuaMeTpsl YacTHIl OTAEIBHBIX (DPaKIUi onpeaensercs Mo uX
MUHUMAIIbHBIM ~pa3MepaM, YMHOKEHHbIM Ha kodpduuuent 1,4. 3a
pacyeTHbI CpenHMH IUaMeTp MOCIeAHEeH TOHKOW (pakuuu NPUHUMAETCS
MaKCHMAaJIbHBIM pa3Mep 4acTHIl, JeJeHHbII Ha koo dunment [,4.

2.3. IlyunHUCTBIE TPYHTHI XapakTepusyercs Aedopmarueid mydeHus hg,
MIPEACTABISAIOIICH BBICOTY IIOAHSTHS  HEHAarpy>)KeHHOM  ITOBEPXHOCTHU
MPOMEP3IIEro rPyHTa.

2.4. HepaBHOMEpPHOCTh Iy4YeHMs 'PyHTa IO IUIOIIAAN XapaKTepU3yeTcs

Ahg
OTHOCHTENBHOM JedopMaluenl MydeHus &g = T, oJl KOTOPOH MOHU-

MaeTcsl OTHOILICHHE pa3HOCTH Aedopmarmii mydeHuss Ahy B AByX TOUKax K
paccTostHMIO L Mexay HHMH, Ha3sHa4aeMOMY B COOTBETCTBHH C
KOHCTPYKTUBHBIMU OCOOCHHOCTSMH COOPY>KEHUSI.

3. KOHCTPYKIIMN MEJIKO3AI'/TYBJIEHHBIX ®YHJIAMEHTOB
HA ITYYHUHUCTBIX TPYHTAX

3.1. Jlns 3naHuil ¢ MaJOHarpy>KeHHBIME (DyHIaMEHTaMH CIIe/TyeT npuMe-
HATH TaKWE€ KOHCTPYKTHUBHBIC PELICHHs, KOTOPhIC HANPABICHB! HA CHIKECHHE
CHJI MOPO3HOTO ITy4YeHus! U Jedopmanusi KOHCTPYKLUH 3JaHUi, a Takxke Ha
npucrnocoOieHne 31aHui K HepaBHOMEPHBIM JiepopMalysiM OCHOBAHHI.

3.2. MenxozarnyOneHHbIH (He3armyOneHHbIH) (yHIaMeHT KOHCTPYKTHB-
HO TIpeICTaBiIseT COO00 OSTOHHBIN MM JKEIe300€TOHHBINA 3JIEMEHT yIIOKEeH-
HBIH, KaK [IPaBUJIO, HA MOYIIKY WX HOACBIIKY U3 HEITyYHMHUCTOTO MaTepua-
na (puc.2), KOTOPhIe YMEHBIIIAIOT NepeMenicHus QyHIaMeHTa KaK B TEPHO
IIpOMep3aHus IPyHTa, TaK U IIPH €ro OTTAWBaHUU.

3.3. B kadectBe MaTepuana I yCTPOHCTBA TOAYIIKH (TIOJCHIIIKH)
MOXKET OBITh HCIIONB30BaH MECOK TPaBENUCTHIN, KPYIHBIA WM CpegHen
KPYIHOCTH, MEJKHUH I1e0eHb, KOTEJIbHBII NUIaK, a TaKXKe - HEelyYHMHUCTBIE
TPYHTBI, UMEIOLIee IoKa3arelns aucrnepcHoctr [l < 1.

B HeoOXoaMMBIX ciydasx A YBEIHUYEHUS HECYIIeH CIocoOHOCTH
OCHOBaHMs II€IeCO00pa3HO IPeNyCMaTpuBaTh YCTPOHCTBO  MECUYAHO-
11e0CHOYHOH MOJYIIKH, COCTOSALIeH M3 CMECH IecKa KpPYIHOIO, CpeaHed
kpynHoctH (40%), mebHs nim rpasus (60%).



3
Puc.2. KoHcTpykTHBHEIE pelieHus (GyHIaMEHTOB;

a - He3armyOJIeHHBIH (yHZAMEHT Ha BBIPABHHUBAOIUICH ITOJCHIIKE, O

He3arayOneHHbIH QyHAaMEHT Ha ITOYIIKEe U3 HEIlyYHHUCTOrO MaTepHana, B
He3aryOJIeHHbBIH (YHIAMEHT Ha MOCKINKE M3 HEMyYUHUCTOTO MaTepuaia, T
- MenKo3ariryOJIeHHBIH (yHIAMEHT Ha BBIPAaBHUBAIOIIEH MOACHIIKE, I -
MEJNKO3arTyONeHHblid  (QyHZaMEeHT Ha TOAYHNIKe W3  HEIyYHHHCTOrO
Marepuana,
1 - ¢dyHnameHTHbIil ONOK, 2 - BhIpaBHUBAOLIAsl, MOJCHINIKA U3 IecKa, 3 -
MOJYIIKAa W3 HEMyYMHHCTOr0 Marepuaia, 4 - 3achlllka U3 HEIyYHMHHUCTOTO
Marepuaia, 5 - MOACHIIKA U3 HeYYMHUCTOrO MaTepuaia, 6 - 0TMOCTKa, 7 -
THAPOM30JIALNS, 8- CTeHA 3aHUs

3.4. IIpn BBICOKOM YPOBHE MOJI3EMHBIX BOJA M BEPXOBOJKE HEOOXOIMMO
mpexycMaTpuBaTh Mepbl K TPEJOXPAaHCHHIO MaTepHansa MOAYIIKH OT
3aWJIMBAHUS OKPYXKAIOIIUM ITyYHHHUCTHIM TPyHTOM. C 3TOH IEeNnpio clemyer
00pabaThIBaTh TPYHT 0 KOHTYPY HOAYIIKH Pa3IMYHOTO BUJAA BSDKYIIMMH
CMa304HBIMH BEIIECTBAMH WJIM MCIOJIb30BaTh IIOJIMMEPHBIE MaTepHalIbl.

3.5. B 3aBUCHUMOCTU OT CTEIEHM IYYHMHHCTOCTH TPYHTa OCHOBAHUS
JICHTOYHBIE MeNKO3arayOneHHsle (yHIAMEHTHI 3[aHUIl CO CTEHaMH U3
KUpIya, OJIOKOB, AHEIIEH ClIeAyeT yCTpanBaTh:

- Ha  TPAKTUYECKH  HENMYYHHUCTHIX,  CIAOONMYYHHUCTBIX U
cpequenmyuuHucTeix mpu (mpu f < 0,05) rpyHTax - ©3 OETOHHBIX
(kepamM3UTOOETOHHBIX) OJIOKOB, YKJIaIbIBAEMBIX CBOOOJIHO, 0€3 COCAMHEHUS
MeXIy co00ii;

- Ha cpenHenyIHHUCTHIX (ipu f > 0,05) ¥ CHIIPHOITYYMHHUCTHIX TPYHTAX -
n3 COOPHBIX JKEJIe300€TOHHBIX (KepaM3UTOOETOHHBIX) OJOKOB, >KECTKO
COE/IMHEHHBIX MEXTy COOOH, MIIM U3 MOHOJIMTHOTO XKeJIe300eToHa.

Ha cpemHenmyyMHHCTBIX TpyHTaX MOTYT IIPUMEHSATHCS JICHTOYHBIE
(hyHmamMeHTsl U3 COOpHBIX OJOKOB C YCTPOHCTBOM HAJ HUMH H TOJ HUMH
apMHPOBAaHHBIX MOSCOB,;

- Ha CWIBHO- U YPE3MEPHO IYYUHUCTBIX TPYHTaX - apMHUPOBAHHBIC
MOHOJIUTHBIE ~ (DYHIAMEHTBHl C TPUMEHEHHEM Npu  HE00XOIMMOCTH



apMHUPOBAaHHBIX WIM JKEI€300€TOHHBIX IOSCOB HaJ NPOEMaMH BEPXHETO
3Ta)ka U B yPOBHE MEPEKPBITHII.

HesaBucumo ot cremeHu myuyuHuctocT rpynra npu > 0,05
JICHTOYHBIE (DYHIAMEHTHI BCEX CTEH 3JIaHMs JIOJDKHBI OBITH KECTKO CBSI3aHBI
MeXay co00i, 00BETMHEHBI B €ANHYIO PAMHYIO KOHCTPYKIIHIO.

3.6. JleHTOUHBIE MENKO3ariTyOJeHHbIE (He3armyOneHHbe) (pyHIaMEHTHI
3/IaHUH U3 JIEPEBSIHHBIX KOHCTPYKIMH CIIEIYyeT yCTPauBaTh:

- Ha IPaKTHYECKH HEIyYMHUCTBIX W CIA0OMYYMHHCTBIX TPYHTax - U3
cOOpHBIX OeTOHHBIX (KepaM3HTOOETOHHBIX) OJIOKOB, YKIIaJbIBAEMBIX
cBO0OIHO, 6€3 COeTMHEHHUS MEXKIY CO00ii;

- Ha CPEIHENyYMHUCTBIX IPYHTAX - U3 apPMUPOBAHHBIX OJIOKOB CEYEHHEM
0,25x0,2 M u [MHOW He MeHee 2 M, YKJIaJblBaeMbIX B JBa psia C
NEPEBAZKON LIBOB;

- Ha CHJBHO- M UYPE3MEPHO IyYHHUCTHIX I'PYHTaX M3 COOPHBIX apMH-
POBaHHBIX OJIOKOB, )KECTKO COCAMHEHHBIX MEXAY COOOMW, MM MOHOJUTHOTO
xKeJe300eToHa.

3.7. Cronbuarple MenmKo3ariayOJieHHble (yHOAMEHTHI Ha CpemHe- |
CHJIbHOITyYHHHUCTBIX TPYHTaX JOJIKHBI OBITH XKECTKO CBSI3aHBI MEXKAY COOON
(hyHIaMEeHTHBIMU OaKaMu, OObEIMHEHHBIMU B SIUHYIO PAMOYHYIO CUCTEMY.

Ha mnpakTndeckd HENMYYMHHCTHIX W CHA0OMYYMHHUCTBIX TIPyHTax
(yHmaMeHTHBIE OalKi COEAWHATH MEXOy coboir He Ttpedyerca. OITo
TpeOOBaHME pPACHPOCTPAHSIETCS TAaKKEe HA CPEAHEIYYHMHHCTBIE TPYHTBI,
NOZBEPrIINeCs JIOKAJTbHOMY YIUIOTHEHHUIO NIPU YCTpOWCTBE (PyHIaMEHTOB B
BEITPAaMOOBAHHEIX KOTJIOBaHAX U (PYHIAMEHTOB U3 3a0MBHEIX OJIOKOB.

3.8. Ilpu ycTpoiicTBe CcTONOUYATHIX (PyHIaMEHTOB HEOOXOIUMO MpEIyc-
MaTpuBaTh 3a30p MeXAy (yHAAMEHTHBIMH OaJkaMH M IUIAHHPOBOYHOM
NOBEPXHOCTBIO TpyHTa. 3a30p JODKeH OBITh HE MEHee pacyeTHOM
nedopmanuy mydeHus! HEeHarpyKEHHOTO TPyHTa.

3.9. CoopHBIE Kene300eTOHHBIC IEMEHTHI MPHU YCTPOUCTBE Ha CHIIBHO-
U Ype3MEepHO IIyYMHHUCTBIX I'PYHTaxX MEJKO3ariyOJeHHbIX (YHIAMEHTOB B
BU/IE CIUIOIIHBIX IUIUT CIIEYET KECTKO COSANHSITh MEXIy COOOii.

3.10. IIporskeHHBle 3AaHUS cleXyeT pa3pe3aTrb 10 BCEH BBICOTE Ha
OTZAEJbHBIE OTCEKH, UITMHA KOTOPBIX NMPHHUMAETCS: AJSI CIAOOIyYHHHCTHIX
rpyHTOB 710 30 M, CpEIHETyYHHHUCTHIX - 10 25 ¥, CHIIBHOIYYNHHUCTHIX - 10 20
M, YpE3MEPHO MTyYHHHUCTHIX - 10 15 M.

3.11. Cexuuu 3maHU, UMEIOLINE PAaBHYIO BBICOTY, CIEAYET YCTPauBaTh
Ha pa3/eNbHbIX (yHIaMEHTax.

4. PACYET OCHOBAHMUS MEJIKO3ATJIYBJIEHHBIX
OYHIAMEHTOB I1O JE®@OPMALUAM ITYYEHUSA 'PYHTA

4.1. Pacuer ocHOBaHWsA 1O naedopManMsIM IIyICHHS TPyHTa HIDKE
MTOJIOMIBEI  MEJKO3arTyOiIeHHoro (yHIaMeHTa NpOW3BOAUTCA WCXOAS U3
CJEAYIOIIMNX, YCIOBUIl.

hg < S, 4.0

AS

ey S| T 4.2)
p L u

rae hg M €5 - COOTBETCTBEHHO AeopMalus IydeHHs U OTHOCHTENbHAs
nedopManusi TPyHTa OCHOBAaHMS C YYETOM [IaBJCHHS MOX
MOJIONIBOH (DyHIAMEHTA;

Se, | — - COOTBETCTBEHHO TMpeIeibHbIE IehopManuy OCHOBAaHUS,

NpUHUMaeMBbIe 110 Tab.2.



4.2. Pacuer nedopmaruii mydeHHs TPYHTOB OCHOBAHHSA, a TaKXKe TIy-
OUHBI 3aJ10KeHHs (yHIaMEHTa IPOU3BOANTCS B CIIEIYIOIIEH II0CTIeI0BaTeNb-
HOCTH:

a) Ha OCHOBE MaTepHaliOB M3BICKAHWI W JaHHBIX Tabi.l ompenemnsiercs
CTEeNeHb MyYHHHUCTOCTH I'PYHTa OCHOBAHHMS M B 3aBHCHMOCTH OT Hee BBIOH-
paeTcs TUI ¥ KOHCTPYKIUS (QyHIaMEeHTa;

0) mpeaBapHUTENFHO 33al0TCs pa3Mephl MOJOMIBHI (hyHIAMEHTa, INTyOrHa
€ro 3aJI0’KEHHS, TOJIIMHA TTOAYIIKH U3 HEITyYMHUCTOTO MaTepuala;

Tabmuma 2
IpenenbHbie edopMaIiy OCHOBaHHS

KoHncTpyKkTuBHSBIE Ipenensuble IIpenebHbIe OTHOCHTENBHBIC
0COOEHHOCTH 3IaHMIT nedopmanuu nehopMaIyy mydeHus

my4yeHus S,, cM
Y v AS

L

OTHOCHUTEIBHBII | OTHOCUTEIbHAS pa3-
porud uimm HOCTb AedopManuii
BBITHO ITyYEHUs.
BeckapkacHble 3[aHUsI C HECYIH- 0,00035
MH CTCHaMH H3: -
naHesen 2,5

OJIOKOB M KHPIIMYHOM KIajgku 0Oe3 2.5 0,0005* -
ApMUPOBAHUS
OJIOKOB M KHPIHYHON KIAIKH C 3,5 0,0006* -
apMHPOBaHUEM WM IKene300e-
TOHHBIMH II0SICAMH TIPH HATHYUH
COOPHO-MOHOJIUTHBIX MO-
HOJIUTHBIX ~ JICHTOYHBIX Wi
cTond4aTbix  (QyHAAMEHTOB  CO
COOPHO-MOHO-JIUTHEIMH
(yHIaMEHTHBIMH OaJIKaMK
3anus CTOEYHO GaIouHOI 4.0 0,005
KOHCTPYKIUH

3nanus c JIePEBSHHBIMU
KOHCTPYKIMSAMH:

Ha JICHTOYHBIX (yHIaMEeHTaxX 5 0,002 -
Ha cTosOYaThIX (yHIaMEHTaxX 0,006
BeckapkacHble 3/1aHHS C HECy- 8 - 0,005 (xpen)
mumu creramu nipu L/H < 3 (L -
nauHa Oonbliei crensl, H- BeicoTa
CTEHBI) Ha JICHTOYHBIX M IUIHTHBIX
(yHIameHTax

W
'

AS
* I[OHYCKEICTCSI IMPUHUMATDb OOJIBIIINE 3HAYEHHUS , €CJIIM Ha

u
OCHOBaHMHM pacdye€Tra CTCHBI HAa IPOYHOCTH 6y/:[eT YCTAHOBJICHO, 4YTO
HalpsOKCHUA B KIIAJAKE HE MPCBLIIAOT PAaCUCTHBIX COHpOTl/IBﬂeHI/lﬁ
KIIAAKU PACTSKCHUTO IIPU nsruoe.

B) MPOM3BOAMTCS MOBEPKAa YCIOBHA, COIIACHO KOTOPOMY CpEIqHEe
JAaBJICHUC I1O0J HOI[OH_IBOI‘/II q)yHI[aMeHTa HE OOJDKHO IMPEBLINIATH PACUCTHOI'O
CONPOTHBIICHHSI Marepuaja MNOAYIIKH, a JaBlieHWe Ha IIIyOMHEe, paBHOU
TOJIIMHE TIOXYNIKH, - PacdYeTHOTO CONPOTHBICHHWS TPYHTA; pacder
BBINOJIHSIETCS B cooTBeTcTBHU ¢ rinaBoi CHull 2.02.01-83;

r) NOpOM3BOAUTCA TMpoBepka (yHAaMEHTa 10 YCTOHYMBOCTH Ha
BO3/ICHCTBUE KAacaTEIbHBIX CHJI IIyUYEHHSI; PACUeT BBINOJHSIETCS 110 METOJIUKE,
m3noxenHoi B rimase CHull 11-18-76, HopMaTHBHEIE yAETbHBIC KacaTeIbHBIC
CHJIBI ITy4YeHHs] NPUHUMAIOTCS PaBHBIMH: IS CTa0OMyYMHHCTHIX TPYHTOB 7
TC/MZ, JUIS CPEIHETyYHHHUCTBIX TPYHTOB 9 /M , JUISL CUJIIBHO- ¥ YPE3MEPHO
IIy4YHHUCTBIX FPpyHTOB 11 Te/M7;

1) orpezensiercs neopmanus mydeHns] HEHarpy>XEHHOTO OCHOBAHUS;



€) ONPENENSAIOTCS TEMIICPATYPHBIH PEKUM M JHHAMHKA CE30HHOTO
[IPOMEpP3aHusl TPYHTOB OCHOBAHHMsS, Ha OCHOBE KOTOPBIX PAaCCUHTHIBAETCS
JIABJICHUE MOPO3HOI'0 MYYCHHUS Ha MOOMIBY (DYyHIAMECHTA;

’K) TIPOM3BOJUTCSl pacdeT OCHOBaHUsS (yHAaMeHTa Mo JIedopMaiysiM
MyYeHUsI TPYHTA.

4.3. [Hedopmamuss mydeHHsS  HEHArpy’)kXeHHOTO  OCHOBaHHS  hg
orpeziessieTcsl Mo OXHOM M3 (hopMyJl, NMPUBEACHHBIX B Tabi. 3, HA OCHOBE
MIPEABAPUTENLHO 33/1aHHBIX TIIyOHHBI 3a0keHus pyHaamenTa d U TONIHHBI
TTOYIIKY hy,.

Bxogsimas B 9tH (dopmyisibl aedopManus Iyd4eHHs HEHArpyKeHHOW
MOBEPXHOCTH TPYHTA hy ompenessieTcss B COOTBETCTBUU C MPUIOKECHHEM 2.
Pacuernas riryOuna npoMep3anust rpyHTa dy onpeaessieTcst B COOTBETCTBUH C
rimaBoit CHull 2.02.01-83.

4.4. JlaBnenue Ha nogowBy GpyHnamenta (P, T¢/M?) OT HOPMAJIBHBIX CHII
Ny4YeHHs OIpenessloTcs 1o QopMyiaaM it crosidyaroro QyHaameHTa c
Kpyriio# GpopMoii 1mo1o1mBbI

dz
Py =2k, ch 4.3)
JUIsL CTONIOYATOro (PyHJIaMEHTa ¢ KBaJAPATHOM (POPMOM MOZOLIBEI
dz
Py =4k, ?Gs’ 4.4
JUIsE CTONI0YATOro hyHIaMEHTa ¢ IPAMOYTOILHON (POPMOIA I10JOIIBEI
dz(a + b)
P, =2k, — o, 4.5)
ab
JUIsL JIEHTOYHOTO (DyHIaMeHTa
dz
Py =2k, b_cs’ (4.6)

1

rre  d, - MOLIHOCTB CJIOS ITy4amlerocsi IpPyHTa, BBI3BIBAIOIIETO HHXKE I10-
nIomBel GpyHAaMeHTa nedopmanuio hg (eM. m.4.4); s mepBoi CXeMbI
pacuera d, = 0,75d; - d - hy, 1ust ocranbHbix AByX cxem d, = dg- d - hy;

k, - ko3¢ puumeHT yciioBuil paboThl MPOMEP3AIOIIEro IPYHTa OCHOBAHUS 1101
(yHnamMeHToM, onpesensieMblid U3 rpadukoB (puc.3) B 3aBUCHMOCTH
OT BENTUYUHBI d, ¥ TUIOIIAN ITOAOMIBEI (yHIaMeHTa A; ipu As > 1M2;
K03 dunueHT ycaoBuil pabOTHl MpUHUMAETCS pPaBHBIM k, mpu Af =
1M2;
JUIsL JIGHTOYHOrOo (QyHIaMeHTa Ay NMPUHUMAETCS Ha EIUHUIY €ro
JUTHBI;

I - paJuyc IMOJOMIBEI CTOI0YaTOro hyHAaMeHTa Kpyrioi GopMsl, M;

b, a - COOTBETCTBEHHO LIMPHHA U JJTHHA TIOIOLIBBI CTOI0YATOr0 (hyHAAMEHTa
NPSIMOYTOJIBHON (hOPMBI;

b;- mmpuHa TeHTOYHOTO PyHIaMEHTA;

Gs - CONPOTHBJIEHUE CMELICHUIO MEpP3JIOr0 TPYHTAa OTHOCHUTENbHO (yH-
JlAMEHTa, TC/M”; ONPEIENAETCs B COOTBETCTBHS C IIPUIOKEHUEM 3.

Tabauma 3
CxeMmbl pacuera JehopMarnii My9IeH!s] HeHAIPYKCHHOTO OCHOBAHMUSI B
3aBHCHUMOCTH OT THIPOTCOJIOTHIECKUX YCIIOBHIA U penbeda ydacTka

3aCTPOUKH
Ne [ VYcnoBus yBiaxHeHHs Paccrosrue | OpueHTHpoBouHO | DOpMyIIBI UI ONpeIeNeHUs
cX | rpyHTOB 110 BHY penbeda OT 1o- € 3HauCHHE nedopmaruy mydeHus
e- BEPXHOCTH cpenHeit HEHArpy>K€HHOTO OCHOBAHHS
MBI IPyHTa 10 | BI&XXHOCTH B IIpe-
YPOBHs JIeNax Ce30HHO-

HOJ3EMHBIX | mpomepsatomiero
BOJ cI1ost



dyn dpi

1. |Cyxue YYacTKH -l aw>amtz [a) WSW,+0,3] 2
BO3BBIILIEHHOCTH, BCXOJI- d+h
MIleHHBIE MecTa. Bomopas- hg =he| 1-7"""
JenbHOe Iuiato. ['pyHTBI 0,75d
YBIQXHAIOTCSL TOJIBKO T1a 3 / )
cyer aTMoc(hepHbBIX 6) W= W, +0,3I, d+h
0CaIkoB —hel1- "

2. [Cyxme yuactkm - cmabo| oy, >op+z | W>Wi+03I1, 3/2
BCXOJIMIICHHBIE MECTa, PaB- d+h

HUHBI, TIOJIOTHE CKIIOHBI C hg =hel 1-
3aTSDKHBIM YKJIOHOM KOTJIO- d
BHHBI C INPU3HAKAMH I10-
BEPXHOCTHOTO 3abouna-
yuBaHus. [PyHTHI yBIaK-
HSIOTCS 3a CYET aTMo-
cepHBIX 0CaIKOB U BEPXO-
BOJIKM, YaCTHYHO MO/3EM-

HBIX BOJ

3. IMoOKpBIE y4yacTKH - HOHH-| Oy < Olgy W>W, +0,5], 4
JKEHHBIC PABHHHBI, KOTJIO- h wol n
BUHBI, MEXKCKJIOHOBBIC HH- fi = °f d

3MHBI, 3200JI0YCHHBIE MecC-
ta. [pyHTBl BOXOHACHI-
IAIOTCS 32 CYET aTMO-
chepHbIX 0Ca/IKOB u
MOA3EMHBIX BOJ[, BKJIOUAst
BEPXOBOJKY

[Ipumeuanue. 3HaueHue d, pacCUUTHIBACTCS C YYETOM IIPOTHO3a
N3MCHCHUA YPOBHA IMOJA3EMHBIX BOI; Z - HAUMCHbLICEC paCCTOAHUEC, M, OT
rpaHuIbl poMep3anus dg, O YPOBHS MOA3EMHBIX BOJ, NMPH KOTOPOM ATH
BOJIbI HE OKA3bIBAIOT BIIUSIHUS HA YBIQKHEHUE [IPOMEP3AMOIIET0 TIPYHTA;
3HaUEHUE Z onpenenseTcs mo Tabn.4.

Tabmnuma 4
HaumeHnbliiee paccTOSHIE OT TPAHUIIBI IPOMEP3aHHS 10 YPOBHS
ITOA3EMHBIX BOJ

HanmeHnoBaHue rpyHTa 3HaYCHHE Z, M

I'muHa ¢ MOHTMOPUJUIOHUTOBOM U WJIMTOBOH 3,5
OCHOBOH

I'IMHEI ¢ KAOJIMHUTOBOM OCHOBOM 2,5
Cyrnunky neuiesarsie ¢ I, > 0,13 2,5
Cyrnunxu ¢ I,> 0,13 2,0
Cyrnurku neuieBateie ¢ I, < 0,13 2,0
Cyriusku ¢ Ip £ 0,13 1,8
Cynecu npuieBarsie ¢ I, > 0,2 1,5
Cynecu c¢ I, > 0,02 1,3
Cynecu ¢ I, 0,02 1,0
Ilecku mBIIEBaTHIE 1,0
Tlecku Mmenkue 0,8

4.5. Nedopmarius mydyeHHss TPYHTa OCHOBAHHUS C YYETOM JABJICHUS O]
MOJIOMIBOY (PyHIIAMEHTa OIpeesnseTcs mo GopMyie
Pj
hg =hg{ 1-B—/, 4.7
T
TJIe p; - JABJICHUE IO MMOOIIBE (PyHIAMEHTA OT BHEIIHEH HArpy3KH, TC/M2;
P: - TO e 0003HaUeHue, 4To B 1.4.4;



B - xoaddunmeHt, yuuTHIBAONMI BIMSHHE TOAYUIKM Ha padoTy
(yHaameHTa; MpUHUMAETCs 10 TalIL.S.

4.6. OtHOCHTENBHAS JeOpMaLsl Iy9eHUs TPYHTa OCHOBAHUS C yUETOM
KECTKOCTH HaA(QyHIAMEHTHBIX KOHCTPYKLIHMI 3IaHUS OINpEemeNsieTcs 0
bopmye

Ah
—fp 4
£y = Vn® L (4.8)

re Yy - KOOQUIMEHT HAIeKHOCTH, IIPUHUMAEMBbIil paBHbIM 1,1;
® - kxo3h(dUIMEHT, 3aBUCIIUA OT IOKa3zaTellsdi T'HOKOCTH
KOHCTPYKIMH 31aHusi A, ompezessiercs u3 rpaduka (puc.4); nokaszareib A
OMPENENISIeTCS] B COOTBETCTBHHU C MPHIIOKEHUEM 4
Ahg,- pazHocTh neopmanuii mydenns ( hig, - hog, ), M, onpenensemas npu
IKCTPEMANIbHBIX 3HAYCHHUSX PACUETHOW NMPEI3UMHEH BIIaKHOCTH TPYHTa Ha
IUIOINAKE CTPOUTEIILCTBA;

L - nymHa cTeHb! 31aHus (0OTCEKa), M.
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Tabnuna 5
3naueHus kodddunmeHra B



OTHOILIEHHE TOJIIIMHEI 3uauenus ko3 uimenra
MOJYIIKA K IIHPHHE
¢dynnamenra h,/b
IUTSL CTOJIOYATBIX JUTS JICHTOYHBIX (DyHIIa-
(byHIaMEHTOB MEHTOB
0,00 1,00 1,00
0,25 0,95 0,98
0,50 0,90 0,96
0,75 0,85 0,94
1,00 0,80 0,92
1,25 0,71 0,88
1,50 0,63 0,84
1,75 0,54 0,80
2,00 0,45 0,76
2,25 0,36 0,72
2,50 0,25 0,68
2,75 0,16 0,64
3,00 0,10 0,60

o 11
[Ipumeuanne. [Ins mpoMeXyTOUHBIX 3HaueHHMH — - Kodddumuent [
b

OMPEACIIACTCA 110 HHTCPITOJIAIINN.

4.7. Tlpu moxa3zaresne TMOKOCTH KOHCTPYKIMH A > 3 OTHOCHTENbHAs
nedopmanus mydeHns rpyHTa OCHOBAHUSI ONPEeNsieTcs 1Mo (hopMyiam:
JUTS ICHTOYHBIX (DyHIaMEHTOB

Ah
fp
€ fp = T (49)
IUTA CTONOYATHIX (YHIAMEHTOB
thp
efp = — (4.10)

rae Ahg, - To e 0003Ha4yeHue, 4To B 11.4.6;
1 - paccrosiHue Mexay cOCeIHUMHU (BYHIAMEHTAMH.

. . L
Kpen ocHoBaHmil 37aHMI OrpaHUYEHHBIX Pa3MEPOB B IUIaHE (MU ES 3)
orpeneNsieTcs mo Gopmyie

Ah
afp:Tfp 4.11)

5. PACYET BHYTPEHHUX YCHUJIUA B KOHCTPYKIMSIX
3JIAHUI

3.1. Usrubaromue MoMeHTHI M, Tc-M, W TomepedyHele cuibl F, TC,
BO3HHUKAIOMINE B KOHCTPYKIMSIX 3AaHUS MPH HEPAaBHOMEPHBIX Ae(opMaIusax
My4YeHUs [PYHTOB OCHOBaHUSI, ONIPEEISIIOTCS 10 hopMysam
[E1]
MZB-?Ahﬁ; (51)

F=B, —JAhg; (5.2)

rae B, By - xo3dduimentsl, 3aBucsAmme OoT A M OmpeAeiseMbIe IO
rpadukam (puc.5,6);

[EI] - mpuBemeHHas JKeCTKOCTh Ha W3TUO TIOMEPEYHOTO CEUCHHUS
KOHCTPYKIMH 3JaHusi B  CUCTeMe  (YHAAMEHT-LOKOJIb-TIOSIC



YCHIIGHHS-CTEHa, TC.M’, ONpejelseMas B COOTBETCTBHH C
MIPUIIOKEHHUEM 4;

Ahg, L - Te e 0003HaueHus, 4yTo B hopmye (4.8).

Wzrubaromye MOMEHTBI M IOINEPEYHBIC CHJIBI, BO3HHUKAMOUINE B
JICHTOYHBIX (IUTMTHBIX) (yHOaMeHTax 34aHUi OrpaHWYEHHBIX Pa3MEpOB B

L
wiane (pu ES3)’ OTpeNeISIFOTCS U3 pacuera OaJoK (IUIUT) HA YIPYTroM

OCHOBaHHU 03 yueTa KEeCTKOCTH Hal(hyHTaMCHTHBIX KOHCTPYKITHH.

5.2. W3rubaromee MOMEHTHI U TONEPEYHBIC CHIBI B OTACIHHBIX KOHCT-
PYKTHUBHBIX 3JIeMeHTax ((pyHIZaMeHT, I{OKOJIb, CTEHA, MOSIC) ONPENeIIIOTCS 10
bopmynam

[EI];
Mi :M.W; (53)
aa),
F :F~m (54)

rae [El];, [GA]; - COOTBETCTBEHHO HW3TMOHAs W CABUIOBas KECTKOCThb
CEUEHHsI pacCMaTPHUBAEMOT0 DIIEMEHTA;
G - MOy b CIIBUTA, TC/M2, npuHUMaeMbii paBHbIM 0,4E.

B

B

05 10 1E) 20 a5

Puc. 5. 3nauenne xkoadpdunuenra B
# / /

{2. /

05 10 15 20 5



Puc. 6. 3nauenus koadpdunuenta B,

5.3. Cuisl F,, Bo3HHKaIOIIME B CBA3SIX IMAHEIBHBIX CTCH,
oTpeneNnsieTcs mo GopmyIe
(di —vo)|EjA;
F. =M , 5.5
: G (5.5)

rae di, Yo, Ej, Aj - Te e 0003HadeHus, uto B hopmyine (13) npunoxenus 4.

Ilo HaliieHHBIM BHYTPEHHUM YCHJIHMAM IIPOM3BOAMTCS pacyeT Ha
NPOYHOCTh KOHCTPYKTHBHBIX 3JIEMEHTOB 31aHHI B COOTBETCTBHUU C TpeOOBa-
Husmu rnaB CHull no mnpoexkTupoBaHMIO KaMEHHBIX M apMOKaMEHHBIX
KOHCTPYKINH, OETOHHBIX M KEIe300€TOHHBIX KOHCTPYKIHUH.

6. YCTPOMCTBO MEJIKO3ATJIYBJIEHHBIX ®YHIAMEHTOB
HA TYYUHUCTBIX TPYHTAX

6.1. Ha oTBeneHHOI MO CTPOUTENHCTBO IUIOMIAIKE B IEPBYIO OUEpENh
HEOOXOAMMO BBINOJHUTh KOMIUIEKC PabOT 10 MHKEHEPHOI IOATOTOBKE B
CIIEIYIOILEM COCTaBe:

CHSATHE JIEPHOPACTHTENBHOTO WMJIM IIaXOTHOTO CJIOS B MECTaX yCTaHOBKH
(GyHIAaMEHTOB, B YBSI3Ke ¢ 0OIIEH INIAHUPOBKON 3aCTPanBaeMOro y4acTKa;

BBITIOJIHEHHE TIPEIYCMOTPEHHBIX MPOEKTOM pPa0OT IO OTBOIY IIOBEpX-
HOCTHBIX BOJI.

6.2. TloaroroBka OCHOBaHHUS TIOA MEJKO3arTyOJICHHBI JIEHTOYHBIN
(crombuaThelit) (yHOZAMEHT COCTOMT W3 OTPBIBKH TpaHIIEH (KOTIOBaHA),
3a4UCTKU JIHA, YCTPOMCTBA IPOTUBOIYUYMHHOW noayuiku. Ilpu ycrpolictee
MOJYIIKA HEIyYMHHUCTBIH MaTepHall OTCBHINAETCSl CIOSMH TOJIIMHON He
6onee 20 cM U YIUTOTHSIETCS KaTKaMH{ WK TUIOMIAI0OYHBIMU BHOpaTOpaMu 110

pa= 1,6 ™.

6.3. Bo wus30OexaHue BOJOHAKOIUIEHMS M OCBHINKA CTEHOK TpaHIIEH
(KOTJIOBAaHOB) ~ OTPBIBKY HMX CHEIyeT MPOU3BOJAWTH IIOCIE  3aB03a
(GyHIAMEHTHBIX ~ OJIOKOB M APYTMX  CTPOMTEIBHBIX  MAaTepHaJIOB,
HEOOXOANMBIX JJIsl yCTPOMCTBA MENTKO3arilyOJIeHHBIX (PyHIaMEHTOB.

6.4. Tlocme yxmamkum (GyHZAMEHTHBIX OJIOKOB Ta3yXH TpaHIIEH
(KOTIOBaHOB) HOJDKHBI OBITH 3aCHIIAHBI TPEIyCMOTPEHHBIM B IIPOEKTE
MaTepuaioM (HEMyYHHUCTBIM WM MECTHBIM TPYHTOM) C 0O0s3aTelbHBIM
YIIJIOTHEHUEM.

6.5. Tlocne okoHuaHMs PabOT IO YCTPOHCTBY (YHIAMEHTOB CIEIyeT
HE3aMEJINTEIFHO 3aKOHUYUTh BOKPYT 3[IaHUS TUIAHUPOBKY C 00ecTedeHHEeM
CTOKa aTMOC(EpHBIX BOJ OT 3[aHHS M YCTPOHCTBOM OTMOCTOK.

6.6. He nomyckaercst OCTaBIIsITh MEJIKO3arilyOJieHHbIE (He3arnyOJeHHbIe)
(yHIaMEeHTBl He3arpy>KeHHBIMH Ha 3uMHHUI nepuon. Ecim sTo ycnoBue 1o
KaKAM-THOO OOCTOSATENLCTBAM  OKA3bIBACTCS  HEBBIMOJHUMBIM, BOKpPYT
(yHZaMEHTOB  CJEIyeT yCTpauBaTb BPEMEHHO  TEIUIOM3OJISIIMOHHBIE
IMOKPLITUA U3 ONHWJIIOK, IIJIaKa, K€paM3uTa, HIJIaKOBAaTbl, COJIOMbI U APYTrUX
MaTepHaIoB, IPEIOXPAHSIONINX TPYHT OT IPOMEP3aHUsL.

6.7. 3ampemmaercss ycTpamBaTh MEJNKO3ariTyOJIeHHBIE (QYHAaMEHTH Ha
IIpOMEp3IIEM OCHOBaHWH. B 3uMHee BpeMsi HOMyCKaeTCs yCTpauBaTh TakKHe
(yHAaMEHTBI TOJNBKO MPH YCIOBUH INTyOOKOTO 3ajeraHus IPYHTOBBIX BOJ C
MIPEABAPUTENLHBIM ~ OTTAaMBAaHHEM MEp3JIOro TpyHTa M 00s3aTenbHOU
3aCBINTKON 1Ta3yX HEMYYHHHCTHIM MaTEPHAIOM.



Ipunoxkenne 1
OnpenesieHne pac4eTHOH NpeI3MMHeNH BJIaXKHOCTH TPYHTA

PacueTHas npen3uMHsS BIaXXHOCTb B CJIO€ TPyHTa TOJIIMHON, PaBHOU
riIyOMHEe HOPMAaTUBHOTO NpoMep3anust dg, onpenensercs mno ¢popmyie

W=W, 2, (1)

rae W, - cpelHeB3BEIIEHHOE 3HAYeHHE BIAKHOCTH B CJIO€ CE30HHO MPOMEP-
3a[0IIer0 TpPYyHTa, JOJH €IWH., TIOJIYYeHHOE II0 pe3yJibTaTaM
M3bICKaHUH B JIETHE-OCEHHUH NEPUOTI;

Q. - pacyeTHOE KOJHMYECTBO OCAJIKOB, BBIMABUIMX 3a TMepuoj t,
MpeALIeCTBYIOIUN MOMEHTY MPOBEACHUS M3BICKaHUI u
orpenesieMslii o Gopmyie (2);

Q) - pacueTHOe KOJHMYECTBO OCAJKOB, BBIMABIIMX B NPEA3UMHUN (110
YCTaHOBIICHHUSI  CPEAHEMECSYHOW  OTPHUIATCIBHOH  TeMIIepaTyphl
BO3/yXa) IEPHOJ, PABHEIH MO MPOAODKUTETHHOCTH t,.

3nauenus ), , )y ompexpensitorca no AaHHeIM "CHpaBodHHKA IO
kmuMary" WM 10 CPEJHEMHOTOJISTHHM  JaHHBIM  HaOJNFOIeHHA
THIPOMETEOPOJIOTNYECKOH  CTaHIMM, HAaXO[SIIEHCs B  aHAJIOTHYHBIX
YCJHOBUSIX C pailoHOM cTpouTenbcTBa. lIpomomkurensHocTh nepuoga t. ,
CYTKH, OIIPEAESIeTCsI OTHOLIEHUEM

te = din , Ip t, < 90, 2)

K
rae K - koo unment punprpannu, M/CyTKH.

Ipnnoxenne 2
Pacder nedopmanyun myueHUusi HeHATPYKEeHHOI MOBEPXHOCTH IPYHTA

1. Jdedopmanuss mydeHHS HEHATrPY»KCHHOW IMOBEPXHOCTH IHUICBATO-
TJIMHUCTOTO TPYHTa TPU €ro NMPOMEp3aHWU A0 pacdyeTHOW TinyOwHBI df B
3aBUCHUMOCTH OT PAaCUETHOW MNpea3uMHel BiaxxHocTH W ompejaensercs 1o

dbopmyaam

npu W>W,,
2
T, W-W,
Pd up ( cr)
he =d2930,09 WK W, [+ 109K, I,y | —2pn—m3L 1
f fpW [ wp] btV Toﬂ Wr ()
opu W < W,
2
T, W-W,
he =1.09d; PLK Ty |2 ﬂ@, (2)

Pw TO Wp

riae W, - BIaKHOCTb TpejieNia MydeHus IpyHTa, onpejenseMas 1o GpopmyJe

W, =0,9225=Pd g 08K W, , 3)
PsPd

B KOTOPOH

0,92, pw, Ps, Pd - IUIOTHOCT, T/M3, COOTBETCTBEHHO JbJIa, BOJBI, TBEPIBIX
YaCTHI[ M CyXOro IpyHTa,

Ky - Ko3ddunmenT coaepkanus He3aMep3IIei BOIbI B MEP3JIOM IPYHTE MPH
Temneparype, pasaoi 0,5T,, ;

Typ - MUHUMAaNbHAsA TEMIIEPATypa IPyHTA, NPs KOTOPOH NPEKPaIlaeTcs ero
nyuenue; Ty, K,,  ompenenstoTcs mo Tabiuile HACTOSIIETO
TIPHJIOKCHUS;



Ty - pacuetHas Temreparypa y 10€000i¢, OroieHHON OT CHera MOBEPXHOCTH
rpyara (°C); mpuHHUMaeTcss paBHOH CpenHed TemIeparype
BO3/1yXa 332 3MMHUI NIEPUOJ;

W,, W, - Te ke 0003Hauenus, 4to B m.2.1;

Ky, - Tmapamerp, BBIpaXamOIIWH  OTHOWICHHE  KOX(PPHUIUECHTOB
BJIArOIIPOBOTHOCTH, PaBHBIN
W
Ky, = Ky <1, “4)
W,

sat
rae W, - IIOJIHAs BIarOeMKOCTh IPYHTa;
I; - TemniepaTypHbId KOA(QPUIUEHT, paBHBII

I <1, Q)

re y - mapamerp, XapaKTepU3yOLIHHd 30HY OJHOBPEMEHHOIO ITydeHUs,
orpezessiercst o Homorpammam (puc.1,2);
T - mapameTp, BBIPAKAIONIMK CBA3b MEXKAY TEMIIEpaTypol M COAEpKaHHUEM
He3aMep3lield BOAbI B 30HE IMPOMEP3aHUs, ONpEAENIAeTCs IO
Ta0JINLE HACTOSILETO PHUIOKEHUS.
2. Jledopmanmsi mydeHHs HEHArpy>KEHHOHW ITOBEPXHOCTH IIECYAHOTO
TpyHTa oTpezersiercs mo popmyiie
hy = fidg, (6)
rae fi' HWHTCHCUBHOCTD ITy4YCHUS, IPUHUMAaCMast paBHOﬁI
f; = 0,035 mns cnaboryyMHNUCTOrO NECYaHOTO TPYHTA;
f; = 0,07 s cpeqHETyYMHUCTOTO IECYaHOTO TPYHTA.

Tabnuna
3HadeHus mapameTpos 1, Ky, 1 TeMneparypsl npekpareHus mydeHus T,
Pa3IMYHBIX BHIOB INTHHHCTOTO TPYHTA

Haumeno- Yucio Temne- | 3Haue- |3HaueHue kodddunmenra K, npu pacuetHoit
BaHHUE BUJA [[LIACTUYHOCTH| paTypa HHE Temnepatype rpynra Ty, °C
TpyHTa TpyHTa npeKparie-| mapa-
HUS Iy4de- | MeTpa
HUS n
Tup

-0,3{-05] -1 ]-2]-3[-4[-6]-8]-10
Cynecw | 0,02<1,<0,07 -1,5 3,55 10,610,5(0.,40,35]0,33] 0,3 |0,28(0,26/0,25
Cynech
mbLIeBaTast
CyrIuHOK

Cyrmusok | 0,07<1,<0,13 -2,0 4,25 10,710,65]0,6 | 0,5 (0,48|0,4510,43]0,41( 0,4
MBUIEBATHIN -2.5 5,0

Cyramnok | 0,13<I,<0,17 -2,5 3,8 - 10,75]0,65(0,55]0,53] 0,5 |0,48]0,46(0,45
CyrauHox -3 5,35
MBUIEBATHIA

I'nuna 1,>0,17 -4,0 2,5 - 10,95] 0,9 {0,65]0,63] 0,6 0,58]0,56(0,55

Ilpumeuanne. g OpPOMEXYTOUYHBIX  3HAYEHUH  TeMIepaTyphbl
koa¢dunmeHt K, mpUHAMAETCS 110 HHTEPIIOJISAIIUH.
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Ipnnoxenne 3

Onpez[e.ﬂeﬂne CONMPOTHUBJICHUS] CMEIICHUI0O MEP3JI0T0 rPyYHTA
OTHOCHTCJ/IBHO q)sz[aMeHTa



1. CompoTHBIEHHE CMEUICHHOI'O MEp3JI0r0 TPYHTa OTHOCHTEIHHO
¢dbyHnnamenrta ompezessiercss MO TAONWIE HACTOSILETO TMPHIOXKEHUS B
3aBHCHMOCTH OT CKOPOCTH ITy4eHHWs UL; W pPacuyeTHOW TEeMIIePaTyphI
npomep3atoiero rpyHra Ty o GyHIaMEeHTOM.

2. CKOpOCTh My4YEHHsI TPYHTA Uy, M/CYTKH, OTIPEIEIISICTCS U3 BRIPAXKCHUS

9=k, M
d
rae hg - nedopmanus my4eHus: HEHArpy»KeHHOIO0 OCHOBAHUS, OMpeaessieMast
B COOTBETCTBUH C 1I. 4.3;
ty - TPOJOIDKUTENLHOCTh MEPUOJIa, B MECSAIAX, MPOMEP3aHUsi IPYHTA MOJ

(hyHIamMeHToM
2
=1 L8], @

3nech ty - MPOAOIIKUTENILHOCTD MIEPHOJIA C OTPULIATENILHBIMU TEMIIepaTypaMu
BO3/yXa, B MeCsIax, onpejeisieMas B COOTBETCTBHU C TJIaBOM
CHull 2.01.01-82.
d, h,, d; - Te xe 0003HaueHuUs, YTO B 1. 4.3.
3. PacuerHas TemiiepaTypa rpyHTra mnoj (pyHIaMEHTOM OIpeNessieTcs 10

bopmyne
T, :To[l—ﬂ] , 3)
dy
npu

Tmin
n

2T int t
Haita(y_ta ]y | [Tma] @)
rae Ty - CPemHsss TeMIeparypa BO3dyxa HamboJiee XOJOMHOTO MecsIa

3uMHero nepuona, °C, ompenenseMas B COOTBETCTBHH C TIJIaBOil
CHulI 2.01.01-82.

Tabnuna
3HaYeHHS O

Pacuernas| CpeHsis CKOPOCTh IydEHHs TPYHTa LX 10% M/CYTKH, IPOMEP3aIOIIEro TOJ| TOOMIBOi
TeMmepa- (byHnameHTra
Typa
IpyHTa
nox,

dynna- |0.02[0.04]0.06]0.08] 0.1 To.12[0.14]o.16]0,18] 0.2 Jo.25] 0.3 Jo.35] 0.4 Joas 0.5 Jo.s5] 0.6 Jo.es] 0.7

MEHTOM
Td, OC

-0,6 0511 1,6]122]1273338[44]49]155]68][82]9,6](11,0112,3]13,7[15,1(16,4[17,8]19,2

08 |o6|r2|18]24[30][36[42]48]54[60]66[0.1]106[12.1]136[152]167]182[19,7]21.2

-1 07 1,3]20]27]13,0]140[47([54]6,1]67]84/]10,1(11,8]13,5]152]16,9]18,6(20,2(21,0]23,6

12 || s 22]30 |38 45| 52] 6067|7594 [112]13.1]150]169]18,8]20.6|22.5[34,4]26.2

-1,4 08 1,6 ]25]33]141]50]58](6,7]75]83]10,4[12,5(14,6{/16,7]18,8]120,8(22,9(25,0(27,1]29,2

1.6 oo rs|28]37 465665748393 [116[13.9[162[18,5]20.8|232]25.427.8[30.1]324

1,8 10 [20 3141 51 [62]72]82]93[103]12.8]154]18,0]20.6[23.1]25,7]28,3]30.8[33.4]36,0
) 11|23 | 34|46 5769|8001 [103[11,4[143[17.1]20,0]22,8]25,7[28.6[31.4[34.2[37.1[40.0
22 13253851 ]63][7.6[89]101]11,4]12,7[158]19,0[22,2]25.4[28,6]31,7[34,9]38.0[41.2[44.4
2.4 1428|4256 708598 [11.3[127[14.1]17.6[21.1|24,7]28.2]31,7[35.2|38.8[42.3]45.8[49.3
2.6 15[ 3.1 [47]62]7.8]9.4[109]12,5[14,1]15.6[19,5]23,5[27,4]31,3[35.2]39,1]43,0[47.0[50.9] 54,8
2.8 17|35 | 526987 [104]12.1[13.9]15.6[17,4]21,7[26,0]30,434,8]39.1[43.5[47.8]52.1]56,5 [ 60.8
3 19 [3.8]58]7.7 96 [11.6]135]154]17.4]193]24,1]|28,9]33,8]38,6[43.4|48,353.1[57.9] 62,8 67,6

32 2.1 |42 [ 64|86 [107]129]150]17.2[19.3]21,5[26.8]32.2[37.6[42.9[48 3] 53.7[59.0[64.4 | 69.8]| 75.1

34 24 |47 7295 [11.9]143]16,7]19,1]21,5]23.8[29.8]35.8[41,7[47.7[53.6] 59.6 | 65.6| 71.5| 77.5 | 83.4

-3,6 2,6 153179110,6013,2({15,9(18,5(21,2123,8|22,5]33,1]39,7]46,3]53,0]59,6/66,2{72,8]79,4]|86,1]92,7

-4 331651928 [13,116,3]19,6122,926,1(29,4(32,7]40,8149,0|57,2(65,3[73,5|81,7]89,8|98,0[106, 114,
2 3

-4,2 3,6 |72(109(14,5]18,1(21,8]25,4)129,0]32,7]36,3|45,4|54,4(63,5(72,6(81,6/90,7199,81108,]117,]127,
8 9 0

44 4,0 | 8.1 [12.1]16,6|20,1]24,2[28.2[32.2]36,3[40,3[50.4[60.4[ 70,5 80,6 [90.7] 110, [ 120, [ 131, [ 131, | 141,

46 45 | 9,0 [134]17.9]22.4]26,9[31,3]35.8[40,3[44.8[55.9]67.1|78.3[89.5[ 100, | 111, [ 123,134, 145 156,




719 1 3 5 7

48 5,0 [ 9.9 [14.9]20,0]24,9[29.8]34,8[39,8]44,7[49,7[62,1[74,6|87.0 [99.4| 111, | 124, [ 136, [ 149, | 161, [ 174,
9|3 |7[1]6]o0

5 5,5 [11.0]16,6[22,1]27,6[33.1]38,7]44,2]49,7[55,2[69,0[82,8[ 96,6 [ 100, | 121, | 138,] 151, [ 165,] 170, 193,
4 l2flofo)7]5]3

-5,2 6,1 [12,3[18,4(24,5130,7(36,8142,9149,1155,2161,3]76,7(92,0(107,(122,|138,|153,]168,]|184,]199,]214,
3 7 0 3 7 0 3 7

-5,4 6,8 [13.6(20,4(27,2134,1(40,9|47,7|54 ,5|161,3]68,1]85,2(102,(119,(136,|153,|170,|187,1204,]221,]238,
2 7 2 3 3 3 4 4 4

7,6 [15.1[22,7]30,3]37,8[45,4|53,0[60,5 | 68,1 [ 75,7| 94,6 [ 113, [ 132, [ 151, | 170, | 189, | 208, [227, | 246, | 264,
s{laf3]2]2]1f[o]o]s

-58 8,4 116,8125,2(33,6(42,0]150,4)58,867,2|75,6[84,0]106,] 126, 147,168, [ 189,]210,]231,]|252,1273, (294,
1 1 1 1

-6 9,3 |18,7(28,0(37,3146,7(56,0165,3|74,7]|84,0193,3|116,|140,[163,[186,|210,|233,1256,]280,]303,|326,
7 0 4 7 0 4 7 0 4 7

[Ipumeuanue. [Ing npomekyTOuHBIX 3HaueHUH Ty M vy 3HaUeHHE Oy
MPUHUMAETCS 110 MHTEPIOIISILIUH.

IIpnnoxenne 4

Pacuer moka3areiss rHOKOCTH KOHCTPYKIMIA 31aHUS

1. Tlokazarenb rMOKOCTH KOHCTPYKLIMH 3/aHMs A OIpenessercs 0
¢dopmyne

L C
L B (1)
2V 4[EI]
rae [EI] - mnpuBeneHHas KECTKOCTh Ha W3rHO MOMEPEYHOTO

CCUCHHUSI KOHCTPYKIIMH 3[]aHus B cUCTEME (YHIAMEHT-1[OKOJIb-
MOSIC YCUJICHUS - CTCHA, TC.M%, OmpeIesieMas 1o dbopmyie (4);
C - k03pOUUMEHT KECTKOCTH OCHOBAHUS TPH IIyY€HHH TPYyHTa JUIst
OCHOBAHHH JICHTOYHBIX ()yHJJAMEHTOB;
L - mvHa cTeHsl 31aHus (0Tceka), M;

P.b
c=-t+, )
hy;
JUIsl OCHOBAHUI CTOJIOUATHIX (pyHIaMEHTOB
P.A
C=—"—Ln, 3)

3mecs p;, hy, by - Te )xe 0603HaYeHNS, UTO B TN 4.4-4.5;

A¢ - IO b TIOIOMIBHI CTOJI04aTOr0 pyHIaMEHTa, M2;

n; - YUCJIO CTONOYATHIX (DYHIAMEHTOB B MpeieiaxX IJIMHBI CTCHbI 3JaHUS
(otceka).

2. TlpuBeneHHass >KECTKOCTh HAa W3TMO IOMEPEYHOrO CEYEHHsS KOHCT-
PYKILHii 30aHHS B cHcTeMe (YHIAMEHT-IIOKOMb-TIOSC YCHICHUS-CTEHa, TC/M>,
orpeneNsieTcs o popmyIie

[EI] = [EI]; + [EI], + [EI], + [EI];, “4)
raoe  [Ells, [EI],, [EI],, [Ells - COOTBETCTBEHHO 3KECTKOCTH Ha H3THO
(¢yHaamenTa, LOKOJIS, MOsica YCHIICHUS,
CTCHEI 3/IaHUS.

3. JKecTkocTh Ha u3rKo, TC/MZ, (byHIaMeHTa, OKOJISI M M0sCa yCUIICHHS
orpezesiercs o popmyiam

[ET]e = vEIe + Aoyo ); Q)
[EI], = v.EAI, + Ayy.”); (6)
[ET], = v, Ep(Ip + Apyy)); @)

rae Eg E,, E, - coorBeTcTBEHHO MOy Aedopmanuu TC/MZ, Marepuana
(hyHaaMeHTa, OKOJIS M 1osiCa;

Iy, I, I, - COOTBETCTBEHHO MOMEHTHI HHEPLHH, M, MONEPEYHOr0 CEYESHHUSI
(hyHIaMeHTa, IIOKOJIS ¥ MOsIiCa YCHIICHUS! OTHOCHUTEIHLHO
COOCTBEHHOM TJIaBHOM IEHTPATBLHOU OCH;



Ay, A,, A, - TIIOIAIM IONEPEYHOTO CEYEHHS, M2, (hyHIaMeHTa, OKOJS ’
Mosica yCHUIICHUS;
Y0, ¥z» Yp - COOTBETCTBEHHO PACCTOAHMS, M, OT IJIABHOM LIEHTPAIBHOM 0CH
MOTIEPEYHOr0 ceueHus (hyHIaMEHTa, [IOKOJIS U Tosca
YCWJIEHHUS IO YCIIOBHOM LIEHTPAJIbHOM OCU CeueHus Bcel
CHCTEMBI;
Yt, V2> ¥p - COOTBETCTBEHHO KOI(QUIIMEHTHI YCI0BUH paboTk QyHIaMEHTa,
LIOKOJIA U NOsICa YCWIIEHUS1, IpUHUMaeMble paBHbIMU 0,25.
XKecrkocTh Ha M3rH0 QyHIAMEHTa, COCTOSIIETO M3 OJIOKOB, HA cay¢aiild
MeXay co0oH, MpUHHMAeTCs paBHOM Hymo. Eciu 1OKoJIb sBIsieTcs
mpoAoDKeHneM (yHIaMEeHTa WM OO0eclieYeHa WX COBMECTHas paboTa,
LIOKOJIh ¥ (DYHIIAMEHT CIIEAYEeT pacCMaTpUBATh KaK €IUHBIN KOHCTPYKTHBHBINA
snemenT. Ilpu orcyrcreum nosicos ycunenus [EIl, = 0. Ilpn nanuuum
HCCKOJIBKHUX IOSACOB YCUJICHHA KCCTKOCTH Ha I/I3FI/I6 KaXXaoro Hu3 HHUX
ompenensercs mo gpopmye (7).
4. ¥ecTKOCTh Ha M3rUO, TC/M>, CTEH U3 KApTH4a, OJIOKOB, MOHOJIMTHOTO
6eroHa (>kene300eToHa) onpeesnsiercs no hopmyie
[EL]s = y:Eo(Ls + Ayys)), ()
rae E - Mmoxyne nedopmarin MaTepuana CTEHBI, TC/M2;
Ys - KO3 PHUIUESHT ycloBUil pabOThI CTEHBI, MPUHUMaeMblid paBHbIM: 0,15 -
JUIs cTeH u3 kuprnu4a, 0,2 - it cteH u3 010koB, 0,25 - s cTeH
M3 MOHOJIUTHOTO OCTOHA;
I, - MOMEHT MHEPLMH IONEPEdHOr0 CEdeHHs CTEHBI, M', ONPEIENIETCs 10
dopmyue (9);
A - TLIONIA/Ib TIOMEPEUHOr0 CEYSHHS CTEHBI, M*;
Vs - pacCcTosHHE, M, OT TJIAaBHOI IIEHTPaJIbHON OCH TOMEPEYHOTO CEUCHUS
CTEHBI JJO0 YCIIOBHOM HEUTPAIBLHOM OCH CEUEHUS BCEH CUCTEMBI.
MOMEHT MHEPIIUH MOTIEPSUHOr0 CEUCHHSI CTCHBI OIPECIIACTCS 10
¢dopmyne
L )
I +1,
rae I u [, - COOTBETCTBEHHO MOMEHT MHEPIIMU CEUCHHS CTCHEI IO TPOeMaM U
110 IPOCTEHKaM, M.

[Tomans momnepevyHoro ce4eH st CTEHbI ONpeeNsieTcs 1o GopmyIie

(10)

rae b, - TONIIMHA CTEHBI, M.

PaccrosiHMe OT LieHTpa TSHKECTH NPUBEACHHOTO TONEPEYHOr0 CEUeHHs
CTEHBI JI0 €€ HIDKHEH TpaHu orpezessiercs mo hopmyiie

(11

5. CocrosiHME OT TJaBHOW ILIEHTPAJBLHOW OCH MOTEPEYHOr0 CEUCHHS
(dyHnameHTa 10 yCJIOBHON HEHTPajbHOW OCH CHCTEMBI (DYyHIAAMEHT-LIOKOJIb-
T0SIC YCUJICHUS - CTE€HA OIpeeiseTcs o popmyJe

n
%[EiAi]Yiyi
| i — (12)

=L ,
%[EiAi]Yi
rae E;, A; - COOTBETCTBEHHO MOJYJib Je(OPMALIMHU U IUIOIIA/(h [TOTIEPEUYHOrO
CCUCHUA i-FO KOHCTPYKTHBHOI'O 3JIEMCHTA (HOKOHS{, CTCHBI,

rosica);
Yi - KOO PULUUEHT yCIO0BUil padOTHI 1-r0 KOHCTPYKTHBHOTO 3JIEMEHTA,;



Vi - pPacCTOSIHUE OT ITABHOM LEHTPAIEHOW OCH MOMEPEYHOTrO CEUCHHs 1-TO
KOHCTPYKTHBHOI'O 3JIEMEHTa A0 [JaBHOW LEHTPAIbHOH OCH
MOMEPEYHOro ceucHus QyHIaMeHTa.

6. XectkocTh Ha W3O, TC.M°, CTEH W3 NaHeneil ONpeaeNsercss Io
bopmyie

[EI]S=$[EjAj](dj—y0)2, (13)

rae Ej, Aj - COOTBETCTBEHHO MOAYNb JehopMaluH, Te/M?, W IUIomAnh
MIOTIEPEYHOTO CEUCHHS, M, j-TOH CBsI3W;

m - 9UCIIO CBSI3eH MEXIy MaHEISIMH;

d; - paccrosiHEE OT j-TO¥ CBSI3M JIO TIABHOW IICHTPAIBHON OCH ITOTEPEYHOr0
ceueHus pyHIaMeHTa, i;

Vo - PacCTOSHHE OT TJIABHOW LEHTPAIBHOW OCH IIONEPEYHOTO CEUYCHUS
¢dbyHnameHTa [0 yYCJIOBHOH HEHTpaJbHOW OCH  CHUCTEMbI
(hyHIaMeHT-CTeHa 3/1aHusl, onpeaessieMoe mo Gopmyiie

n m

Y0 (14)

~ m >
B KOTOPOM N - 4YHUCIO KOHCTPYKTUBHBIX JJIEMEHTOB B CHUCTEME
(dyHIaMeHT-CTeHa.

[punoxenue 5

INPUMEP PACYETA MEJIKO3AI'JIYBJIEHHOI'O JJEHTOYHOT'O
OYHIAMEHTA

1. ICXOAHBIE JAHHBIE

1. TpebOyercs 3ampoeKTUPOBATh MEJIKO3ariyONeHHBIH  (yHIAMEHT
OTHOSTAXHOTO 3JaHWs C I[OJIAMH IO I[OKOJIBHOMY TIEPEKPBITHIO,
BO3BOJAMMOMY BOJH3H T. Boior sl

MatepuanoM CTeH sBIAeTCs Jerkuii OetoH M75, wumeromuil Moxyib
ynpyroctu E, = 6-10° KITa (0,6x10° tc/m”). [inHa HapyKHBIX CTeH noMa L,
=12,6 M, L, = 6,3 M; BoIcOTa cTeH 3,38 M, HanOobIIast BRICOTa MPOEeMOB h;
= 2,2 M, TonmmuHa cTeH by = 0,4 M. PacueTHas TemnepaTypa BO3Iyxa BHYTPH
nometuenus +5 °C.

2. lH>XeHEepHO-T€0I0rMUECKHUE YCIOBUS CTPOUTENBCTBA.

['pyHTHI IIIOMIAAKK IPEICTABICHBI IOKPOBHBIMU CYTJIMHKAMH, KOTOPBIE B
npejesiax HOPMATHUBHOW TIyOMHBI TPOMEP3aHHsl HMCIOT CIICAYIOIIHE
XapaKTEPUCTHUKH:

ILIOTHOCTH CYXOTO IpyHTa pg = 1,64 T/M”;

IJIOTHOCTb TBEPABIX YACTHUL] ps = 2,79 T/M3;

MpHUpOgHasl BIaXHOCTH rpyHTa W, = 0,295, W, = 0,26
(HEepaBHOMEPHOE paclpeaeNeHre 1Mo TUIOIIAIKEe U3bICKaHUN );
BIQXHOCTh Ha rpanuiie Tekydectu Wy = 0,32;

BJI2)KHOCTh Ha rpaHulle packareiBanus W, = 0,208;

quco nuacTuaHocTy I, = 0,112;

TIOJTHASI BIArOeMKOCTh rpyHTa Wy = 0,251;

ko3 durment punprparmu K = 3x107 m/cyT.

YpoBeHb MOA3EMHBIX BOJ 3aneraeT Ha miyouHe 3,0 M. HopmarumBHas
riryOuHa mpomep3anus dg, = 1.5 M.

2. OHEHKA ITYYNHUCTOCTU I'PYHTOB

Omnpenenum mapametp Ry mo dpopmyte (2.1) HacToAIMX HOPM:



W(W=Wer)?

Ry =0,012(W-01)+
W -Wp - W

b
rie W - pacueTHas NpEI3UMHAS BIAKHOCTh TPYyHTa B CJIOE€ CE30HHOTO
npomMep3anusi, onpeaeisercs no gpopmyie (1) mpunoxenns 1;

W, - cpenHee 3HauCHHWE MPUPOIHON BIAKHOCTH MO TiyOuHEe df B mEpUOL
M3bICKaHUH B KOHIIE utouis, paBHO W = 0,295, W »,= 0,26;

Qe, Q, - Odafi+aoiid &iéc+anoai inadéia, aniaaeed ¢a 1adeid te,
i0ddeanoacpucé iiiaiod i0iaadaaicey ecunéaicé, ¢ ¢a 010 &4a iadeid te
a1 onoaiiagaicy noadidiany+iié 100¢6a0agiiiié 0aiiadaoodn aicaoda,
nii0aaonoaaiii.

CornacHo naHHbIM "CnpaBounuka no kimmary", Bein.l (JI,I'mxpome-
Teom3naT, 1968) cpemHeMecsYHOE KONMYECTBO OCAIKOB, BBINANAIONINX B
JIETHE-OCEHHMI TIepHO B paiione r. Bomoraer (tabum. la, cranmum 320, 321),
COCTaBJISAET:

Mecsig VI VII VIII IX X
KOJINYECTBO
0CaJKOB, MM 74 76 75 72 58

ity + Ot 74074761

Q.=
IX X
te3 +t5 L7

=752 MMm.

PacuyeTHoe KOJMYECTBA OCAJKOB 3a mepuox 1,7 Mecsia g0 Hadana
IIPOMEP3aHHUs 'PYHTA PABHO:
X X
Qate3 +Q teg 72.0,7+58-1
0= -
S+t L7

=63,7MMm.

PacuerHble skcTpeManbHble 3HaUeHUs BlIaxXHOCTU 1pu W 1 W, paBHbI:

63,7
W, =0,295—"—=10,25
75,2

s

63,7
W, = 0,262 = 0,22
752

W =0,21 (puc.1 BCH)
M, = - 20+9:2% “;8 H1A+64 g soc (CHull 2.01.01-82. Crpon-

TCJIbHAA KJIMMATOJIOIUS U FeO(l)I/IBI/IKa).
0,25(0,25—-0,21)*
0,32-0,2084/8,5

C y4ETOM MCXOIHOH IIIOTHOCTH CYXOro IpyHTa py = 1,64 T/M;

1,64
R = 0,003861—5 =0,0042.

9

R;=0,012(0,25-0,1) + =0,00386,

CornacHo Tabm.1 HACTOSIIIAX HOpM IUTOIIAaKa CIIOKEHA
CPEIHEyYHHUCTBIMUA TpyHTaMud. Ha OCHOBE MONYy4eHHOrO pe3ysbTaTa Io
.3.5 HACTOSAMIMX HOPM IPOU3BOIUTCS BBIOOP KOHCTPYKTHBHOTO PEIICHHUS
(hyHmameHra.

3. KOHCTPYKTUBHOE PEILIEHUE

[IpuHrMaeM CcOOpPHO-MOHONMTHBIH (QyHOAMEHT W3 apMHPOBAaHHBIX
0JIOKOB, YJIO)KCHHBIX Ha IECYaHYIO MOIYILIKY.

upuna 61okoB by = 0,4 m; BeicoTa h = 0,53 M; 6eron Tsprenbiii M100 ¢
moxysem ympyroctu Ee = 17x10° kH/M? (1,7x10° t¢/m?). Tlorounas Harpyska
Ha (yHmameHT cocraBisier ¢ = 28,4 kH/m (2,84 Tc/M). Bricora necuanoi
moxymku 0,2 M. [imyOuna 3anmoxxenus pyagamenTa 0,2 M OT IIIAHUPOBOYHON



oTMeTKkH. B coorBercTBHHM C Tabi. 2 HACTOANIMX HOPM IpEIENbHBIC

A
nepopManuu my4eHus paBHbL S, = 3,5 cM, (TS) = 0,0006.
u

4. PACYET JIEHTOYHOI'O ®YHJIAMEHTA

1. IlpoBepka yCTOMYMBOCTH 3[aHHUsl Ha JEHCTBHE KacaTEJIbHBIX CHJI
MOPO3HOTO ITy4€eHHSI.

IIpuHSAB B COOTBETCTBUH C yKa3aHMSIMHU M. 4.22 3HaYeHHE HOPMATUBHBIX
KacaTenbHBIX cun mydenus 9 Tc/M> (90 kH/M), mpomssemem pacuer
ycroitunBocti coopyxernus mo CHull I1-18-76, mpunoxeHue S5, yIuThIBas
JEUCTBHE KacaTeNbHBIX CHJI IIyd4eHMs Ha | M HapyXHOW CTOPOHBI
¢dbyHnnamenra:

TthAﬂl <N
N =28,4x0,9 =25,6 kH/m
TwAp = 90x0,2x1,0 = 18 kH/m
18 <25,6

Takum 00pa3om, yCcIoBHE YCTOHUUBOCTH BBIIOIHSAETCS.

2. Pacuer ocHOBaHHMs 110 Ie)OpMALIMSM ITyUESHUSI.

OmnpenenuM BeTHMYNHY Iy4eHHs HEHAarpy>XEHHOH MOBEPXHOCTH IpyHTa hy
(mpmitokeHue 2) mpu TayOnHEe poMep3aHus 1,5 M.

Onpenenum napamerpsl Ty, 1, Ky(Typ), Wor, Ky, i, 1.

CornacHo Ta0:1. 3 npuoxeHus 2:

Tup, =-2 °C;
n, =4,25;
Kw(Typ) = 0,6.

Omnpenennm o popmyie (3) npunoxenus 2 W,
Wpr = 0,92w +0,08x0,6x0,208 = 0,241.

2,79x1,64
0,25 0,22
Ky =—7——=1, Ky, =———=0_876;
o7 02517 270251

ITo rpaduky puc. 1 npuinokeHus 2 mapamMeTp Y Mpu BiIaxHocTd Wi U
\szi Y = 1,()5, Yy = 1,4-1.
Io ¢popmyuie (5) npunoxenust 2 onpenenum napamerp I

8,5
I = [-——2——— =103, npusnmaem [;; = 1.

3/2(10x1,05x1,5)>

8,5
ItZ = —_— ::1.
32(10x1,14x1,5)>

Ipn W, < Wy, (0,25 > 0,241) Benuuuny hyy onpenenum no gopmyine (1)
TIPUIIOKECHHS 2

h¢y =1,5x1,64x0,09(0,25 - 0,6x0,208) + 1,09){1){1,05ix4,25M =
8,5 0,208
=0,072m =7,2cm
Ipu W, < W, (0,22 < 0,241) Bennunny hy, onpenennm no dopmyie (2)
TIPHUIIOKECHHUS 2;

2

hg = 1,09x1,5x1,64x0,876x1x1,14ix4,zsw =0,002mM =0

8,5 0,208

3. OnpenenuM BETUYMHY MyYCHHs hy; HEHArpy>KEHHOTO OCHOBAHHS IO
¢ynnamenTom (Tabm.3)

pu dy<dg, +z (3,0 < 1,5 +1,8) ( z - onpenensiercs mo tadbmune 4 BCH) u
npu W > W, +0,31, (0,25 > 0,21 + 0,033), pacueT nmpou3BoAUM IO BTOPOi
pacyeTHOl cxeMme:

3/2 3/2
d+h 2402
hﬁzhf[l— EH] =o,072(1-%} = 0,045m = 4,5cm
f

>



4. OmpenenyM BENWYHUHY ITy9EeHUS IO TOAOIIBOHN (yHAaMEHTa C yIETOM
JaBJIEHMS 110 TofouIBe (pyHAaMEHTa OT BHEIIHEH Harpy3KH.

JlaBneHue mydeHHs Ha MOJOIIBY (yHIAMEHTa OT HOPMAJIBHBIX CHII ITy-
YeHHs ornpeneuM 1o dpopmyie (4.6):

dz
by S
d,=d¢-d-h,=1,5-0,2-0,2=1,1m

K= 0,26 (puc.3), As=l;b; = Ix0,4 = 0,4m".

O HAaXOJMM II0 NPHIOKEHHIO 3 HacTosAmux HopM. Jlig atoro omperne-
JISieM TPOJIOSDKUTENBHOCTD MEPUOa MPOMEP3aHusl ty U CKOPOCTh ITy4eHHs
Veno ¢popmynam (1) u (2) npunoxenus 3:

2 2
d+h 0,4
tg =tg 1—( "j =5 1—(;j =4,6mec.,
dg 15

_hg 45
530ty 30x4,6

P, = 2K,

=0,033cMm/ cyT.

3HaueHMsI TEMIEPaTyphl y MOBEPXHOCTH TIpyHTa T, M 10X MOIOLIBOI
¢yamamenta Ty onpenenum o Gopmynam (3) u (4) npunoxenus 3:

2T int t 2x11,8x4 4
T, = M[l __d] - —M(l——ﬁj =-11,7°C.
Tak kax |Ty| > 10,5T |, mpumem Ty, = Ty, = -5,9 °C

~h
Ty = To[l— d "J = —5,9(1%j ——43°C.
dy 15

Ipu Vi = 0,033 cm/cyt u Ty = -4,3 °C mo Tabn. mpuioxxeHust 3 ompe-
nemnm o, = 63 KIla (6,3 tc/m?).

1,1
P, = 2x0,260—’4x63 =90,1KITa(9,01tc/ M2 ).

2
Hedopmanmio mydeHus rpyHTa OCHOBAaHHMSI C YYETOM JaBJICHHUS I10J
MTOIOMIBOH (PyHIIaMEHTa OIPEeNIuM 110 (POopMyIIe

hy = hﬁ(l - Bﬂj

T

B paccmarpuBaeMoM ciyyae JaBJeHHE O] TMOMOLIBOM (yHIameHTa

b, 04
Benuuuny B onpenensiem no taba. S BCH 29-85:
B=0,965.
Torna

71
hg = 0,045 1-0,965——|=0,011m < 0,035m.
P 90,1

5. OTHOCHUTENBHYIO HEPaBHOMEPHOCTH jaedopMaruii ocHOBaHUS 0e3
ydera JKECTKOCTH KOHCTPYKUMH 3HaHHs Ui JICHTOYHOrO (hyHIaMeHTa
MIPOAONBHOM cTeHs! umHOM Ly = 12,6 M onpexenm o popmyne (4.9).

U3 pacuetoB ciemyer, uTO YIOBJIETBOPSETCS TOJbKO ycinoBue (4.1)
HACTOSIIUX HOPM.

6. TlpomsBeneM pacueT ¢ Y4eTOM BIMSHHUS KECTKOCTH (yHAaMEHTa M
HA/I3EMHBIX KOHCTPYKIMII Ha BbIpAaBHMBaHWE HEPABHOMEPHBIX AedopmMariuii
ocHoBaHMsl. OnpeneniM KeCTKOCTh Ha U3rud cUCTEeMbl (hyHIAMEHT - CTeHa
31aHUsL.

MoMeHT MHepIHN CEYSHHs yJacTKa CTEHBI HaJl IPOEMOM OTHOCHTEIHHO
cOOCTBEHHOM TTaBHOW IIEHTPaIbHONW OCH COCTABHT:



o bh3, _ 0,4(3,38-2,2)°
12 12
PaccrosiHre Mex 1y TJIaBHOM IIEHTPAIbHONH OCBHIO CEUCHHS YYaCTKa CTCHBI
HAJl IPOEMOM U TJIABHOU IIEHTPAIBHOM OChIO CTEHBI PABHO:
azﬁ_ﬂ: 1,69—M= 1,1m.
2 2 2
MOMEHT MHEpIHH CEYCHUS] Y4acTKa CTECHbI HaJ MPOEMOM OTHOCHTEILHO
TJIaBHOM LIEHTPaJIbHOM OCH BCEU CTEHBI COCTABUT:
I =1, +a’A, = 0,055 +1,1° x 0,4 x 1,18 = 0,626 m*.
MOMEHT MHEPIMU YYaCTKa CTEHBI 0 MMPOCTEHKY OTHOCUTEIBHO TIIaBHON
LEHTPAIBbHON OCH CTEHBI COCTABUT:
I bl _ 0.4x3,38°
12 12
[IpuBeneHHBIII MOMEHT WHEpIUM CEYeHHs CTeHBI paBeH (dopmyna (9)
npunoxenns 4 BCH):
I - 21 -1y _ 2x0,626x1,29 _ 084",
I+1, 0,626+129
[IpuBeieHHYIO IUIOMIAb MOMEPEYHOTO CEUEHHsI CTEHBbI PACCUUTAEM II0
¢dopmyiie (10) npunoxxenust 4.

2 2
311,b 3x0,626x1,19x0,4
Ag=23 1225 _HyXTOORLIXET  118m2.
I +1, 0,626+1,29

=0,055m".

=129m".

PaccTossHue OT Tr7IaBHOI LIEHTPanbHOM OCH MONEPEYHOrO CEYEHUs
(yHIaMeHTa 10 YCIOBHOW HEHTpaIbHOW OCH CHUCTEMBI (YHIAMEHT - CTCHA
ompenenuM 1o dpopmye (12) npunoxenus 4.

n
%[EiAi]viyi [6x106xl.18}0,2(1,47 +0,5%0,58)

Y0 =1,04m.

-0 EA B [6X106x118}0 2[1 7x100x0.4x0 58}0 25
%[ i l]yl 5 > 5 5 > >

XKecrkocts Ha W3rMd mMOMEpedHOro ceveHus (yHIaMEHTa W CTEHBI B
cootBeTcTBUH ¢ popmynamu (5), (8) mpumnoxenus 4 COCTaBUT:
— 2
[El]e = viEdlIe + Aoyo’) =

0,4x0,58°
2100 0,4x0,58x1,042J =1094100KH m? (109410Tcm?)

= 0,25x1,7x106[

[ET], = v.Ey(I, + Ayy,”) = 0,2x6x10° (0,84 +1,18x 0,72%) =

= 1742050 KH m* (174205 Tem?),

rie

Vs = ylS -yo=y+0,5yr-yo= 1,47+ 0,29 - 1,04 = 0,72 m.

[IpuBencHHAs KECTKOCTh Ha M3TMO CHCTEMbl (DYHIAMEHT - CTCHa paBHA
(popmymna (4) npunoxxenus 4):

[EI] = [El]; + [El]s = 1094100 + 1742050 = 284x10* kHm* =

=(28,4x10* Tem?).

Mo dopmyne (1) mpuoxenuss 4 ompeAeavMM I0Ka3aTeb THOKOCTH
KOHCTPYKIMH 3JaHUS A, TPEOBAPUTEIHHO BBUUCIUB 1O ¢opmyrne (2)
K03(QUIIMEHT KECTKOCTH TIPH MyYCHUH:

Py 90,1x04
hg 0,045

L
A =—L4 ¢ —6,304\1/ 800 - =058
2 \4[E]] 4x284x10

Ipu A, = 0,58 koaddunment w;, HaitnenHslit mo rpaduky puc. 4, paBeH
0,034.
Mo dopmye (4.8) HACTOAIMX HOPM ONPENEITUM &gy
Ahg
_ p 0,011 _4
sfp = ynu)—L = 1,1)(0,034—12 6 0,33x10 .

>

C= =800kH /m? (801c/M?).




[ony4eHHOe 3HaYCHHE &, < [%} (0,33x10* < 0,6x107).
u

Takum o00pa3oM, pacdeToM YCTAaHOBJICHO, YTO OKCIUTyaTallIOHHAs
HAJIeXKHOCTB 3/1aHUS HA MOPO300IIaCHOM OCHOBAHMHU 00€CIIeUNBACTCSL.
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