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Brenenne

B Hactosiuiee BpeMd aKTyanbHO# 3aageii B 00nacTd GyHIaMEHTOCTPOSHHA ABIAETCA HpobieMa
DOBLEIMENH HaXEXKHOCTH 3NaHHH M COOPYXEHHH Pa3snHYHOrO Ha3HAYEHHA, BO3BOSHMHX C
HCIOJIb30BaHHEM B OCHOBAHHSAX CE30HHONPOMEP3AIOWHX IPYHTOB. Takue OCHOBaHHA HAMEIOT
criemudugeckie 0COGCHHOCTH, 00YCIOBICHHBIE CIIOXKHBIMM NPONCCCaMH, IPOHCXOISIIMMY B TPYHTAX
[PH HX POMEP3AHMH Y OTTaHBaHKUH. DTH Ipoueccs! (MHIPayA BIard, MOPO3HOE [fydeHNe, 00pa30oBaHye
MOPO3HOIi TEKCTYPHI, (JOpPMHPOBAHHE TIOCTKPHOTEHHOH CIDYKTYPhl, H3MCHEHHE AeOPMALHOHHEIX H
[POYHOCTHBIX CBOWCTB B TIEPHOJ BECEHHEr0 OTTAMBAHWA) H ONpPENEISIOT MOPO300nACHbIE C80iicmed
Zpynmos ocHoganuil, ONEHKa XapaKTCPHCTHK KOTOPBIX ABIAETCA CIOXKHOH 3a/1adeii, OCTArOmeHcs moka
HEJOCTATOTHO paspaboTanHoOH.

DyHAaMEHTH H NOA3EMHbIE KOHCTPYKIMMH COOPYXEHHH B PacCMaTpHBa€MBIX YCIOBHAX OpH
[POMEP3aHAH TPYHTOB MOJABEPraloTCA BO3AEHCTBHIO NedopMalHil H CHJI MOPO3HOIO [yYeHHs, a UpH
HOCHENYIOUIEM OTTAHBAHKH OCHOBAHHA HCIIBITHIBAIOT BIMAHHE AeOpMaLiiii 06paTHOro 3HaKa — 0CafoK
OTTaHBAaHHA H CYDIECTBEHHOTO CHIDKCHMA IIPOIHOCTH OTTaHBAIONIMX IPYHTOB.

HagexHocTs ocHOBaHHH H $yHIAMEATOB B YCIOBHAX IyYHHHCTHIX IPYHTOB JOLKHA OHITH
0o60CcHOBaHa pacdeTaMH OPH MPOEKTHPOBAHHH C HCIOIb30BAHHEM HOCTOBEPHBIX 3HAYCHHH
XapaKTePHCTHK MOPO300MAaCHEIX CBOACTB rpyHTOB. OnpeeicHne HoKas3aresieil, XapakTepU3y0mHux
CTENEeHb MOPO300NaCHOCTH NYYHHHCTHIX TPYHTOB C YY€TOM BO3MOXHOTO H3IMEHEHHA
THAPOTEONIOTHIECKHX YCIOBHH, HO Pe3ylsTaraM HCIBTaHu#, Kak 3toro Tpedytor CHall 2.02.01,
MPaKTHIECKH HEBO3MOMHO BCIIEACTBHE MAJIOT0 BPEMEHHOTO IIEPHOAA UL OPTaHH3AIUM U IPOBEXCHHS
TPYHOEMKHX, JOPOTOCTOANIHX H CIOXKHBIX HCCIENOBAaHHH, IIPH BEIIOIHEHHHA KOTOPHIX HEOOXOHUMEL
crnenuanbHoe 060pyaoBaHAE H KBaIH(QUIHPOBAHHEIE COCUHATHCTH-MEP3NOTOBENE. TaKKe
HccaexoBanyl He 107 CHITy GONBIIMHCTBY IPOH3BOACTBCHHBIX H3BICKATENbCKAX M CTPOHTENLHBIX
OpraHM3anyii. 3TO 00CTOATENBCTBO H NPEAONpPECIII0 HeoOX0AHMOCTS Pa3paboTKH B HCHONb30BAHKA
g DPaKTHYECKHX Ieledl HayIHO-060CHOBAaHHOTO METOA2 HPOTrHO3a XapaKTEPHCTHK
MOpPO300HacHOCTH TPYHTOB B CTPOUTENBCTBE. BO MHOTHX CIydYadx Takoi WOAXON — eIIAHCTBEHHO
BO3MOKHBIH CIIOCO0 onpefeneHns 3Ha4eHAN XapakTePHCTHK MOPO300NIaCHEIX CBOHCTB rpyHTOB. [t
OIIEHKH 3HA9CHHIH ITHX XapaKTEPHCTHK HCHONL3YIOTCA AaHABE OOBIIHBIX CTaHJAPTHLIX HIDKCHEPHO-
TeONOTHIECKHX H3BICKAHHH, BHITONHAEMBIX Ha CTPOHTENbHOH IIOMaIKe.

B pesynsTaTe MHOTONETHHX TEOPETHYECKHX M IKCHEPHMEHTAJILHHIX HCCICHOBAHHIA
B3aHMOACHCTBHA Man03arnyOlneHHOro ¢pyHIaMeHTOB C CE30HHONPOMEDP3AIOMAMH TPYHTaMH,
BhIONHEHHLIX B CanxT-TleTepOyprckoM rocynapcTseHHOM apXATEKTYPHO-CTPOHTENBEHOM YHRBEPCHTETE
(CII6I'ACY) GbUTH YCTaHOBJICHBI 3aKOHOMEPHOCTH Pa3BUTHA He(opManHii B CHII MOPO3HOTO Iy4eHHs
TPYHTOB NpPH TIPOMEpP3aHHH M (OPMHUPOBAHHM IPOIHOCTH M YCTOWYHBOCTH IPYHTOB OCHOBaHHII B
nporecce nocieayromero orransanni. O60CHOBaHA TeCHAA B3aHMOCBA3h MEXKIY XapaKTCPHCTHKaMH
busHKO-MEXaHHIECKHAX CBONMCTB IDYHTOB B TaJOM, IPOMEP3AIOMEM H OTTAUBAIOMEM COCTOAHMAX,
00ycnosnerHas KPHOTERHLIMH NPoLieccaMH (ITaBHBIM 06Pa30M — MHIPamyeH BIard B POMep3arominii
cnoi rpysra). IlonydeHHsle perpeccHBHBIE ypaBHeHus, 0TOOpaXkaomue 3Ty B3aHMOCBA3b, ObIIH
HOJIOKCHBI B OCHOBY Hactosmiel paboThl. i pakrH4ecKoro HCnoib30BaHmust MeTOMHKH COCTaBIIEHb
TaOIHIE! IAPaMeTPOB H KO (HIEEHTOB C HENbI0 ONpPEACIICHI HOKA3aTENeH MOPO300NACHOCTH FPYHTOB
[0 BEIMIHHE aHAIOTUYHAIX NOKA3aTeIeHi TPYHTOB B TAJIOM COCTOSHHY C YIETOM YCIOBHH IPOMEP3aHHA.
3MMHET0 BIaroHaKOIUICHHA H HHTEHCUBHOCTH MOPO3HOTO ITydeBra. Metosuka pa3paboTaHa Ha kadenpe
«Ileorexanka» CII6IACY noKTOpoM TEXHHYECKHX HAyK, HpodeccopoM, 3achyKeHHbIM PaCOTHHIOM
BhICIIeH wKonsl Poccriickoit @eneparpm B. JI. KapnoBeim.

JloxymeHT paccMOTpeH ¥ OIOOPEH Ha 3aceaHH K HayIHO-TexHHdeckoro cosera CIIGTACY (uporokon

or 11.12.2003 Ne 4) i yreep:XAcH NPOPEKTOPOM 1O HHHOBALHOHHOMY H HRyJHO-TEXHHYECKOMY Pa3BHTHIO
CIIoTACY 22.12.2003 &
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TEPPUTOPUAJIBHBIE METOAUYECKHE JOKYMEHTBI

METOJINKA OITEHKHU XAPAKTEPHCTHK
MOPO300IHACHBIX CBOUCTB I'PYHTOB
B CTPOUTEJBCTBE CAHKT-IETEPBYPTA

1 O0mue moJIo:KeHusn

1.1 Hacrosmas MeTonrixa, cocTaBneHHaA B pa3BH-
TrH TCH 50-302-2004 Canxr-IlerepGypr, CHnl12.02.01,
CHnI1 3.02.01, npyrax HOpPMATHBHEIX JOKyMEHTOB, HE OT-
MERHJET M He BXOHT B NIPOTHEOPEIHE C HEHCTBYIONMH
CTPOHTENLHBIMYE HOPMaMH H OPaBHIAMA.

1.2 Mesmpio MeTOMMKH SBIAETCA TEOKPHONOTHIEC-
Koe o0ecneueHre IPOCKTHBIX, KOHCTPYKTHBHEIX H TEX-
HOJOTHICCKHX PENICHHH IO YCTPOHCTBY OCHOBAaHHMI H
(byHAaMEHTOB B YCIHOBHAX IyYHHHCTBIX IPH MPOMEp-
3aHUHA IPYHTOB (MOPO300HaCHBIX).

1.3 l'eoxpronorugeckoe oGecneyeane BIINOIaeT
OMpeIENCHAE PACICTHBIMH METONAMHE CIETYIOMMX Xa-
PaKTEPUCTHK MOPO30IIaCHBIX CBOHCTB FPYHTOB:

—  OTHOCHTEIBHYIO (Ef) ¥ a0comoTHyI0 (f) Bemramn
Jedopmaruit MOPO3HOTO IyYeHHs FPYHTOB H GCHO-
BaHH¥;

— JaBJICHHE MOPO3HOTO ITYI€HHA (p,), HOPMATLHOIO
K mojomse QyHAaMERTa HIH HHOH KOHCTPYKITHH,
B3aUMOJCHCTBYIONEH C NPOMEP3AIONMMAM IPYHTOM;

— YAETHHOIO 3HAYCHHA (rﬂ) KacarenbHOM CHIIbI MO-
PO3HOTO MMydeHHA, AGHCTBYIONICH BIONE GOKOBO#
TIOBEPXHOCTH (PyHIaMEHTa HIIH CTEHBI, 3anTy0ien-
HO¥ B IPYHT;

~  HpeAeIbHOrO CONPOTHBIIEHHA C/IBATY OTTAHBAIOLIE-
TO IPYHTa (‘cm);

~ yIIa BHYTPEHHErO TPEeHHsI OTTAUBAOINErD IPYHTA
(9,,) CE30HHOMPOMEP3AIOIIEND CIIOS;

~  YOeNbHOTO CHEIICHHA OTTauBaomero rpynta (c,)
CE30HHONPOMEDP3AIOMIETO CIOS.

1.4 IlepednciaeHnble XapaKTepHCTHKH UCHOMb3Y~
10TCs TIPH PaspaboTKe NPOEKTa MATO3ANTYOIeHHEIX H
NOBEPXHOCTHBIX (PYHAIMEHTOB JETKHX 3AAHUI H COOPY-

JKEHHH, 2 TaKoKe TIPH COCTABNEHNH MPOEKTa IPOM3BOL-
crBa pabor (III1P) mo ycrpoiictey gyHmaMeHTOB C ne-
JIbIO NIPHEATHA HHXKCHEPHEBIX PEIICHHH IT0:

— obecoedennio YCTOHIHBOCTH OTKOCOB KOT/IOBRHOB
WM KpEIUIEHHH MX CTEHOK B Iiponecce pomep3a-
HEA H HOC/IETYIOWETO OTTaHBaBMA ITPYHTOB;

— YCTaHOBIICHHIO HeCyme cIIocOGHOCTH H TEMIOB
HarpyKCHHA OTTAABIIETO €CTECTBEHHBIM UM HCKYC~
CTBEHHBIM ILYTEM IPYHTOB OCHOBAHHNSA;

— obecHede IO YCTOHIUBOCTH 1 B/ICXHOCTH byn-
JaMEHTOB ¥ NOA3EMHBIX KOHCYDYKIIHIA IIDH BO3BE-
JICHHH HX B 3HMHHX YCHIOBRAX;

—  OIeHKE MOPO30ONAaCHBIX CBOMCTB CE30HHOIPOMED-
32J0MHMX HIA HCKYCCTBEHHO 3aMOPIKHBAEMBIX
TPYHTOB IpH H3MEHEHHH THIPONOTHIECKHX YCIO-
BHI IIOMafKH CTPOHTENBCTBA.

1.5 VimxenepHO-TeOKPHONOT HYeCKOe 000CHOBAHHE
YCIIOBHI CTPOHTENHHBIX INOMAJOK B CBA3H ¢ HeOOXOmHA-
MOCTBIO Y4ETa MOPO300TIaCHBIX CBOWCTB IDYHTOB IPH
MPOCKTHPOBAHAK H YCTPOFCTRE OCHOBARHI H (ryH/1aMEH-
TOB B YCHOBHAX IyIHBHCTHIX HPH NPOMEP3aHHH IPYH-
ToB oTBegaeT Tpebosanuam 14* CHall 2.02.01,
1.1 CHuII 3.02.01 1 HanpaBieHO Ha peaH3aIMIo Tpe-
6osanmit TCH 50-302-2004 Canxx-IlerepGypr mo obec-
NEYEHIIO BHICOKOTO KaieCTBa paboT H MOBHINECHNA Ha-
JeXKHOCTH CTPOAIIMXCS H PEKOHCTPYRPYEMBIX 3NaHHH H
COOpY KEHHIA.

1.6 Jlna ouenxH 3HA9€HHH XapaKTEPHCTHK MO-
PO300NACHBIX CBOMCTB IPYHTOB HCXOXHBIMH JAHHBIMH
SABITIOTCA:

— TNpHpOHas BIAXKHOCTb W H IUIOTHOCTH P TPYHTA
JI0 IPOMEP3aHuA;

—  yTOX BHYTPEHHETO TPEHUA () ¥ yJEIbHOE CIISILIE-
HHE ¢ TPYHTA A0 NpOMEP3aHIA;

H3danue ogpuyuanvroe
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—  PAcCTOAHME OT IPAHHII CE30HHOTO NPOMEP3aHILA
II0 YPOBHS HOA3EMHEBIX BO Z;

—  MAaKCHMAIBHOE 3HAYEHHE YTOT0 PACCTOSHHA Z,_, IPH
KOTOPOM MOYKHO He YIHTHIBATH BIMIHHE MOI3EMHBIX
BOJ Ha HHTCHCHBHOCTH MOPO3HOIO ITyvueHis IPyHTa;

~ BENHYHHA CPEINHETO HANpPLKEHHA O B CIO€ Hpo-
MEP3ai0NIETO IPYHTA, ECITH OBEPXHOCTS CIOA HC-
[BITHIBACT BHEIIHES JABJICHHE D;

— pIyOuHa CE30HHOIo NPOMEP3aHHA IPYHTA.

1.7 B cootBercrBuu co CHulI 2.02.01 pacger-

HBIE 3HAYEHHA XaPaKTEPHCTHK MOPO300NACHEIX CBOHCTB

rpyntos X onmpeneisiorcs no popmyne
X=X,/¥, (1.1)

e X — HOpMaTHBHOE 3KaYeHHE JaBBOH Xapak-
TEPHCTHKH, ONPENENIEMOii B COOTBETCTBHY C HAaCcTOd-
meii Meromuxoit;

Y, - k03¢ dHUHEHAT HAS)KHOCTH N0 TPYHTY,
OpHHEMAEMBIH CO CIeAYINAMH 3HaYCHHAMH
(CHulI 2.02.01) B pacueTax ocHOBaHHii 1o aedop-
ManuAM Y, = 1; B pacderax oCHOBaHHH O HECy-
mei coocOGHOCTH: AIA yTIIa BHYTPECHHETO TPECHAA
Yoo = 1,15, ang ynensHOro conenaeHAs Y ) = 1,50.

1.8 HopmaruBHas nryOHEA NpOMEp3anHs IPYHTOB
d,, 8 Canxr-TlerepGypre NpHHHMACTCA JIA TIMH H CYT-
JIMHKOB dﬁ. = 1,2 M; cyneceii, IECKOB MEJIKHAX H MBLUICBa-
THIX d;, = 1,45 M; IECKOB KDYTHEIX # CPEHEH KPYIHOCTH
dﬁ‘ = 1,55 M; KpyIHOOOIOMOYHEIX IPYHTOB dﬁx =175m.
3Haverue d, [ IPYHTOB HEONHOPOIHOIO CIIOMEHHA Ofl-
penensercs Kak Cpe/IHeB3BEICHHAS BEIMIHHA,

2 HopMaTHBHBIE CCHUIKH
B macTosieM JOKyMeHTE IPHBENCHB CChLI-
KH Ha CJICAYIOMHAE HOPMATUBHbIE JOKYMEHTHE:
T'OCT 25100-95 Tpynts. Kiaccudukanns

CHaull 2.02.01-83* OcroBaHHA 30aHAN K
COOpyXeHuH

OcHoBanns 1 GyHRaMeH-
THI HA BETHOMEP3IIbIX

rpyHTax

3eMiHbBIE COOPYXEHHA,
OCHOBAHIA H (byuuameml

CHHuII 2.02.04-38

CHulII 3.02.01-87

TCH 50-302-2004 IIpoexrmpoanue ¢yHna-

Canxr-ITerepOypr ~ MEHTOB 3[aHME W COOpY-
sxernit B Capkr-Ilerep-

Oypre

3 Onpepelienne XapaKTepPUCTHK
nedopmMaumit M CHI MOPO3HOIo MyYeHHUs
CPYHTOB M IIPOMEP3AIOMIMX OCHOBAHMIM

3.1 BesmyHH2 OTHOCHTEJILHOH JehopManmn
MOPO3HOTO IyyeHH (KoaddrImieHT MOPO3HOIO My UeH L)
HPOMEP3AIOINET0 CI0A INIMARCTOro IPyHTa Npy HeHar-
PYXEHHOH €ro NOBEPXHOCTH B €CTECTBEHHBIX YCIOBHAX
U Cydas OTCYTCTBHA NOA3EMHBIX BOI WM MX ITy6o-
KOTO PacHONOKEHH OnpeResieTcs o Gopmyne

g=[aw@,/p,)-PBlY, G.1)

EAC €, ~KOOQHIFIEHT MOPOZBOTO Iy YCHHA IPYH-
Ta, IOIH eXHHHIBI;

W~ IPHPOJHAs BILKHOCTH TPYHTA HEPEN €r0 Hpo-
MEp3aHueM, NOJH €AMHHALEL,

£, = p/(1+w) — wWIoTHOCTS CKeneTa IPYHTa IpH
€r0 €CTECTBEHHO# (IPHPOIHO) IIOTHOCTH P, KI/M’;

{0, — INMOTHOCTh BOAK, HaXOAsWIeHCs B MOpPax
rpynra, P, = 1000 xr/m’;

Y, ~ x0a¢GrmHenT, yITHIBAIOMHI BIHIHHE CKO-
POCTH H NPONOKHTENFHOCTH DPOMEp3andd TPYHTa B
paiiore cTponTenkctBa, 111 Cauxr-Ilerepbypra;

O ¥  — napaMeTps! NYSHHACTEIX CBOHCTB IPYH-
TOB, OnpenessieMbIe 1o Tatbmvme 3.1 B 3aBHCHMOCTH OT BHAQ
IIHBHACTOTO IPYHTA, Be/IHTHHB! THCNA UIACTHIHOCTH [, H
3HAYCHHA BIOKHOCTH IPYHTa Ha IDAHHIE TEKYJECTH W, .

3.2 Koa¢pduuneRT MOPO3HOro MyueHHs CIOS
[IAHACTOTO TPYHTA OCHOBAHHS, BOCHPHHHMAIOMET)
BHEIIHES IARICHHE OT COOPYXCHHM €, IPH OTCYTCTBHH
MOA3eMHBIX BOX HIIM HX IIy0OKOT0 pacTionoXeHHs om-
penensercs oo Gopmymne

g, =low (@,/p)-B~-wol ¥, (G-2)

3nech HOMHEMO BEIWIHH, YKa3auHBIX B 3.1, G — cpenHee
JONOIHHTEIIFHOE BEPTHKAILHOES HANPSUKCHHE B IPOMEP~
3aromeM cioe rpysra, MIla;

\/ — mapaMeTp, yIHTHBAIONIHH BIHHE BHEIHETO AaB-
JIeHHA Ha HHTCHCHBAOCTS MOPO3HOTO Iy YCHHS IPYHTA,
MIla", oupenemtercs no Tabmane 3.1.

3.3 KoopdpunuenT MOPO3HOro mydemnst CIOA
[IMHACTOrO FPYHTA IPU OTCYTCTBHA Ha €ro MoBepX-
HOCTH Harpy3KkH B YCIOBHAX OIH3KOrO PacHmOIOKEHI
YPOBHSA DOA3EMHBIX BOX Y IPAHMIIBI POMEP3AHIA OII-
penensercs no popmyie

g=[aw(,/p)-Bl1Y, X (3.3

3mech IOMHMO Be/IHYHH, yKazaHHbIX B 3.1, X ~
k0O OHIHEHT, YIHTHBAIOLINH BIMSAHHE ITON3EMHBIX BOJ
HA HHTEHCHBHOCTb NPOLECCA MHUTPALMK BIArW M MO-
PO3HOTO Hy4YeHM s, ONPeNeNAeMEIi o popmymne:

x=(,  +d ) (+d), 34)

Wy



I'RE Z — PacCTOAHME OT I'PaHMUBI CC30HHOTO IpPO-
MEP3aHUA A0 YPOBHA HOA3EMBBIX BOX, M;

2,2 — TOXKE, KOTN BITHAHKE MOA3EMHBIX BOX MOX-
HO HE YYATBIBATH (Z 2 7., ), YCTAHABIMBAETCA B 33BH-
CHMOCTH OT BHAA IPyHTa N0 Tabmune 3.2;

d, — TTyOuHA 30HBI BCACHIBAHMA, B IIpeciax
KOTOPOH NPOHCXOMHUT MHTPALA BIIard K rpaHHIIE Mpo-
Mep3anud, passad 0,30 M.

3.4 KoappunnenT MOPO3HOro NMydeHHA CIOA
TIHMHACTOrO TPYHTA OCHOBAHMSA, BOCHPHHHMAIOIIETO
BHCIHEE IABICHHAE OT COOPYXKEHHA €, B yCHOBHX G-
KOTO PAaclOJIOKCHHA YPOBHA NOA3EMHBIX BOX Y TPaHH-
Ibl IPOMEP3aHHs, ONpeneieTcs no Gopmyne

g, =[awp,/p)-B-volY, X (3.5)

B dopmymy (3.5) BxopaT BennuuHbl, 0003HaYe-
HHE KOTOPEIX IPHBEECHO BHIMIE.

3.5 KosdPpuunent MOPO3HOro mMyIeRHsA CIOS
IeCKa KPYIHOI0o MJM CpeXHell KPYNHOCTH IPH He-
BN3MOKHOCTH OTIXaTHSA BJIATH OT TPAHHIB! IPOMep3a-
HUA onpefeniercs no dopmye

£=0095, ¢(p,/p), 3.6)

1€ P, — WIOTHOCTH MHHEPANLHRIX JACTHII, BEMH-
9¥IHa KOTOPO#H MOKET OBITh IIPHEATA PaBHOH 2650 xr/nv’;

S =wp, /e, — CTencHs BIAXHOCTH NECKA e~
Pel mpoMep3aHueM, 0K €XHHMIIb;

e=(p,-p,)/ P, ~ IPQHIHEHT NOPHCTOCTH
eCKa, JAOJH CIUHHLIBL;
0003HaYCHHE OCTANBHEIX BEIMIHH YKA3aHO BLIIIE.

B yciomax npoMepsaRuid KpyIHBIX H Cpennei
KPYIHOCTH TECKOB ¢ OTXKAaTHEM BOJbI OT (POHTA IIPO-
Mep3aHut KOO()QUIHEHT MOPO3HOTO IIyICHHI MOXKET
onrre Menee 0,01 (tabmmma B.27 TOCT 25100).

3.6 KosdppuumeaT Mopo3Boro myueHns ciIos nbi-
JICBATOTO H MEJIKOT0 Miecka ONpeeseTcs 110 dhopMyre

£=0095¢(,/P)% 3.7

3nech, HOMHMO BENHMYHH, BXONAMINX B HOpMy-~
ay (3-6), ¥ ~ x0>bdHIHEHT, yIHTHBAIOMMIT BIHAHNE
DOA3SMHBIX BOI Ha HHTEHCHBHOCTH MOPO3HOTO IIyye-
HI IECKOB B CJIEACTBHH MHTDAIHH BIIATH K IPaHUIE
npoMep3aHid, ONpeneeMbId U3 BhipaxeHus (3.4).
['mry6una 3088l BCaChIBaHMA d  TIPHHUMAETCS PABHOM
0,4 M, az,  —no Tabmune 3.2 B 3aBUCHMOCTH OT pa3-
HOBHIHOCTH ECKOB.

3.7 Bennyuna ab6comoTHOH nedopmauu Mo-
PO3HOIO HyUeHHs j} (BenM9MHA Iy4YEeHHA) CIIOA TPYHTA
TIPH OTCYTCTBUH Ha €r0 NOBEPXHOCTD BHEIHEH HAIrpy3-
KH OIPEACIIACTCA U3 BBIPAXKCHHA

f=¢4d, (3.8)
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meg—~ K02 GHIHEHT MOPOSHOTO Iy IEHIIS CII0A TPy H-
Ta NPH HEHATPY)KeHHOH ITOBEPXHOCTH, BEIHIHHA KOTOPOIO
onpeznenserca no ¢opmynam (3.1) b (3.3) B 3aBrcHMOCTH
OT NIONOMKEHHS YPOBEA NON3EMHEIX BOJ, JOIIA SXHHHIIGE,

d,— TyOHHa mpoMEp3aHys IPYHTA, M.

3.8 Beanuuna adconioTHoii gedopmanun
MOPO3HOIO HyYeHAs fﬁp TPYHTa OCHOBAaHHA B IIpese-
Jax CXKHMaeMOH TONmMH (UpH MECTHOiH Harpyske Ha
OCHOBaHME) ONpeAeIIeTCa o popMmyrne

T =& 3.9

IIE €, — CPS/HEB3BEIICHHOS SHAICHHC x02¢damH-
€HTa MOPO3HOIO ITydeHHs IPYHTa, ONpezeemMoe no dop-
Myue (3.2) ¢ ydeToM cpeHe BeHIHHb! JONOMHHTEEHOIO0
HANpSOKCHAA B IIPOMEP3ILEM CIIO€ TPYHTA TONIIMHONA A

3.9 Ben4HHA MAKCHMAJILHOIO 3HA4e s HOP-
M2JIbHOT'O JABJEHAA MOPO3HOI0 IyICHU ITITHHACTO-
O IPyHTa IO noaomse $yHIAMEHTa WK K HOBEPXHO-
CTH HHOH KOHCTPYKIIUH, OnpeaeiieTca no gopmyne

Prpme = 0w (PP - B/ W, (3.10)

IHep,, ..~ MAKCHMATILHOE 3HATCHHE YIELHOTO HOp-
MAJIBHOTO [JaBNeHHI MOPO3HOTO Myyenns rpynra, MIla;
OCTATGHEIC 3HAYCHUS YKA3aHB! BHIUE.

Benmguna yier-Horo HOPMAJILHOTO A2BJICHNN
MOPO3HOI0 HYUEHHs IIeCKa NbLLIEBATOTO H MEJIKOTO
MO3eT OBITh BEMHCIICHA 10 opMyne

P = [0:09 S, e (PRI W, (3.11)

i€ IIOMIMO BEJIHIHH, BXOASHX B hopmymy (3.6),
Y — k03¢ GHIVICHT, BEIHIHAA KOTOPOT0 MPHHAMAETCS U1
necka msuresaroro 0,042, a g meikoro necka — 0,049.

Bennunna yaeasHOTo FaBieHHs MOPO3HOTO Myde-
HASA P, 3ABHCHT OT CTCTICHH OTPaHHYCHHS JCHOpMAITHH
MOPOZHOTO ITy9eHHA POMEP3AIOMIETo ci1oa rpyHTa. Ipn
cBOGOIHOM NepeMEMEHNH HeHarpy KEHHOMH IOBEPXHOC-
TH IIPOMEP3AIOMETO IPYHTA f; | 3HAYCHHE P, MOXKHO IpH-
HATb PaBHBIM HYIO. B yCIIOBHAX NOTHOTO HCKIHOICHIA
JedopMaIHH MOPO3HOTO IydeH s (fﬁp =0) penuauHa p A
Gyner MakCHMATTBHOM (P jhm). B ciydae 9acTHIHOTO OF-
panyeris fehopMAIHH Iy deH s ();0 — 5,) 32 CYeT Oo-
[ATABOCTH CHCTEMBI «OCHOBAHUE — COOPYXKEHHE) YHEIb-
HOE HOPMATbHOE IARICHAHE MOPO3HOIO Iyderus p, Gy-
HET ONpPENEIIAThC NPONOPLMOHANLHO CTENEHN CTECHE-
B (OrpaHUYCHH) BOSMOKHOTO 1e)OpMHpPOBaHA IPO-
Mep3anui CJI0s FpyHTa (pHACYHOK 3.1).

3.10 Bexuynna ygeJbHOH KacaTeJbHOH CHIbI
MOpPO3HOT0 MYIeHHs OIPENENACIC B COOTBETCTBHH
¢ pexomerpamamMu CHuII 2.02.04 u pexomeHnaums-
mu npod. Jammarosa b. M. nna ycnosuit Cankr-
TetepOypra - Tabmuma 3.3.
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T ao6anua3.l-3aa4enusi DapaMeTPoB My YHHHCTHIX CBOHCTB INIMHUCTLIX TPYHTOB O, 3 H Y

HauMeHOBaHHE IPYHTA K 9HCIIO IN1a- | BAXQKHOCTH [PYHTA Ha FpaHHLe Tapametpit
CTHYHOCTH TeKy'*leCTH, Wi, NOJH €AMHUIIBL
a B y
0,15 0,216 | 0,025 | 0,028
Cynecu
002212007 0,25 0,174 | 0,037 | 0,029
033 0,155 | 0,043 | 0,030
0,15 0302 | 0,041 | 0,034
Cymniecu mbuieBarsie
0,02 < ], < 0,07 025 0245 | 0,058 | 0,035
0,33 0228 | 0,071 | 0,036
0,20 0,310 | 0,048 | 0,050
—— 0,30 0242 | 0,054 | 0,052
<
0,07 < <0,17 0,40 0202 | 0,056 | 0,054
0,50 0,168 | 0,058 | 0,056
0,20 0,268 | 0,029 | 0,056
Cy i meaTe 0,30 0.237 | 0,046 | 0,058
<
0,07<7,<0,13 0,40 0,224 | 0,062 | 0,060
0,50 0,206 | 0,070 | 0,062
0,20 0,234 | 0,015 | 0,059
Cyrme msmeaTEe 0,30 0,199 | 0,026 | 0,061
<
0.13<5<0,17 0,40 0,189 | 0,039 | 0,064
0,50 0,184 | 0,050 | 0,068
025 0,176 | 0,017 | 0,050
035 0.149 | 0,021 | 0,052
050705131
L,>0,17 0,45 0,141 | 0,029 | 0,054
0,55 0,134 | 0,035 | 0,056
0,65 0,131 | 0,040 | 0,058
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Taoamma 3.2 - 3navennez

HanmenoBanne rpyHTa 3uavense Zpa, M
TIHHBI ¢ MOHTMOPHJUIOHHTOBOM H HLTATOBOH OCHOBOH 3,5
I'NIHHBI C KAOTMHHTOBOM OCHOBOH 25
CyrnmHky nbwiesarsie ¢ [, > 0,13 2,5
Cyrmmuku ¢ I, > 0,13 2,0
Cyrnuuky neinesarsie ¢ [, < 0,13 20
Cyrmamcn ¢ 1, < 0,13 1,3
Cynecn nbuiesarsie ¢ J, > 0,02 1,5
Cynecn ¢ I,> 0,02 1,3
CynecH ¢ I, < 0,02, necku neuieparpie 1,0
ITecku menkue 0,8

i
o -
g'\\ \ “>\ ....................... \
E ;
g —
P :
SS|OE \
E :
2 :
72 Y
0 Py ViemHoe HopManEHOE AaBNeHue TyTerRs, MITa
pjh.mn

Pucynox 3.1 K onpeze/ieHIO BeTHIHHE! YAETBHOIO AaBIEHHA MOPO3HOIO IyIeHHA p, HyTeM pacyeTa o Gopmyne
(2.8) ¢ yueroM KOMyCTHMOTO (BO3MOXKHOI0) mepeMemenns QyHnaMeHTa Ha BEIIWIHHY f
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T a6 auua3.3-3aavenne yxeabHoM KacaTeJbHOH CHIIBI MOPO3HOTO NMyYenus FPYHTOB

BHAbI PYHTOB H HX COCTOAHHE Koapdmmment Mopo3- | 3navenue ynennb-
HOrO MydYeHus B pac- HOH KacaTenbHo#i
CMATPHBaEMbIX YCIO- | CHJIBI IyYeHHA Ty,
BHAX €/, NONH CAHHHUBI KIla
I'nuuucTbie TPyHTHI MPH NMOKa3atel TeKydecTu I; >
0,50; neckm MeJIKMe H THUIEBATHIE DPH CTENEHH §>07 120
BiaKHOCTH S,> 0,95
I'nusucteie rpyarst mpu 0 25 < I; < 0,50; necxm
MeJKHe H MpUIeBaThie NpH S, ‘,’5 KpPyRHOO0010- 0.035 <£,<0.07 90
MOYHBIE I[DYHTH C ny!m}mc‘rHM 3an0nHATENEM [l Aahes
ceoime 30 %
I'nanucToie rpy]-anél< H éI < 0,25; neg(;mg MENKHe H
NBUICBATHIE IPH < ; JIOMOYHBIE
TPYHTH C uyr':pmmmm monﬂmggﬂm 10 no 30 % 0,01 <&<0,035 70
Tpusenernrie s TaGimme 3.3 3pa4eHAs T, OTHOCAT- OYIOIHX k03 GHIHEHTOB:

s k GeToHHOMY (yHEaMEHTY C TIaKOi TIOBEPXHOCTBIO.
IIpu mepoxoBaToi HOBEPXHOCTH GETOHA: C BHICTYIIAMH JI0
5 M ¢ BoICTYTIaM¥ 10 20 MM 3HAYEHRA T,, CACAYCT yMHO-
KHT Ha Kod(duupenT Y , coorseTcTBERHO Y, = 1,15 1
Y= 1,30. i ysnavMenToB u3 APyTHX MaTepHATOB T,
CIICHYeT YMHOXHTEL Ha KOPOHIMEHTH Y - 7 VUL IEPeBAH-
HBIX [IOBEPXHOCTE}, HeOOPabOTAHHBIX MaCIHBIMH aHTH-
cerTrkamH = 1,0; 211 AepeBaHHBIX I0BEPXHOCTE  06pa-
GOTaHHbIX MaC/LIHBIMH aHTHCENTHIGMH Y, = 0,9; Juti Me-
TALTHYECKIX HOBEPXBOCTEH H3 IPOKATHOM CTATH Y, = 0,7.

4 Onpenesyiende XapaKTePHCTHK
HPOYHOCTH 0TTAHBAIOUIHX IPYHTOB H
yCTOHYHBOCTH OCHOBAaHHIT

4.1 TIpeneanHO€e CONPOTHBICHHE OTTAHBAIO-
1OMX NIAHACTHIX TPYHTOB CABATY (T, ) OOCIE HX IIPO-
MEP3aHHA CYMECTBEHHO CHIDKACTCA IO CPaBHEHHIO C
TpeeNbHBIM CONPOTHBIICHHEM CABHTY TEX XK€ IPYHTOB
Ko mpomep3anud (T, ). Mexay sTumMu BeTHIHHAMHE CY-
MIECTBYeT 3aKOHOMEPHAA CBA3h, KOTOPYIO MOXHO IIpeJ-
CTaBHTH B BHJAE BHIPDKEHUA

Trh.u = ’cu (a _b Wv)’

€ a ¥ b — mapaMeTpsl, 3aBHCAINNE OT BHIA, COCTABA
TPYHTA H YCIOBHI €70 POMEP3aHHA;

w_—00beMHas BIRKHOCTH OTTAHBIOMIETO IPYHTA.

Ha ocnoBasun 3aBucuMocTH (4.1) paspaborana
MemoouKa onpedeneHus eNu4UHblL Yena GHYMPEHHE20
mpenus O, 1 yOenbro20 Cyenienus c, ommaueaouje-
20 2pyHma WyTEM YMEHbIICHHA aHaIOTHYHBIX XapaKTe-
PHCTHK TPYHTOB [0 OpoMep3anus ((P u ¢) 3a cuer cire-

4.1

Pu= P Vo Yoy B €4 = € Vyion Yooy 42

THE ¥, — KOIDYHITHERT HANEKHOCTH 11O IPYH-
Ty IPH €T0 OTTaHBAHHH U1K yIIIa BHYTPEHHETO TPeHU,
onpenesniercs no tabmme 4.1;

Yoo — KOOPOHIHEET HANEAHHOCTH IO IPYHTY HIPH
€70 OTTAHBAHMH JUIA YAETBHOTO CIEIUICHH, OIIpeRerii-
ercs 1o Tabmme 4.2;

Y.~ K02 QHIHERT, YYHTHIBAIOIIH KIHAHHE HH-
TEHCHBHOCTH MMIPAaUEH BIIArd H MOPO3HOTO IyJeHHA
IpyHTa Ha HOPMHPOBABHE HOCTKPHOTEHHOH CIPYKTY-
DBl OTTaHBAOMIETO TPYHTAa H €r0 MPOIHOCTHLIE CBOH-
CTBa, onpeenieTcs no Tabmane 4.3.

4.2 Hoxa3areNn NPOYHOCTABIX CBOHCTB OT-
TAHBAKOOIHX BOAOHACHINICHHBIX MEeCYaAHbLIX rpys-
TOB B IOPSAIKE NEPBOro IPHOIIDKCHAL MOKHO Ompe-
DenuTh 0o dopmynaM

W=@IMH ¢ =ci W, V)

o€ 1| — ko3 uIHeHT HAJEKHOCTH IO TPYHTY,
YYUTBHIBAIOMMH CHIDKCHHE YIIIa BHYTPEHHETO TPEHHA
obycrnoBnennHoe OPMHPOBAHHEM IIOCTKPHOTEHHOM
CTPYKTYPHI [ECKOB, OlpeAcIIeMbiii o Tabmmue 4.4;

Y you B Yy — MOHMKaIONIHE K0ObHIMCHTE
TIpUHHMAaeMble KaK JUIA cyneceid o Tabmune 4.2 1 4.3.

4.3 BenuunHa NpeAeabHOro CONPOTHRJICHHA
OTTAHBAIOIIET0 IPYHTA CABHIY IO BCEM IIOBEPXHOC-
TAM CKONBXEHHS ONPEACAAETCA H3 BRIPAKEHI

“43)

1 a = Py tg (pﬂ- Cow (4'4)

e p, —~HOPMATHLHOE HALIPKEHHE IO IOBEPX-
HOCTH CKonbxenm, klla;
¢, 1 ¢, — BHUIHCIAIOTCA no dopmynam (4.2)
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stoh
HanmeropaHe Koo uumeHTsl Vo) 1uts rpyHTOB C NOKa3aTenem I paBHbIM
FpyHTOR 0<,<025 | 025<I<05 | 05<I,<075 1,>0,75
I'nunp 1,05 1,15 1,20 1,05
CyrnnHxH 1,10 1,25 1,25 1,10
Cymnecn 1,02 1,10 1,10 1,05

Tab6anrmna 4.2 - 3uasenun xodpdunnenton Y ok

Hanmenosanue Ko3dduumeHTs! Yeicjn [UT TPYHTOB € HOKa3aTeNeM I; paBHEIM
IPYHTOB

0<1,<0,25 0,25<;£0,5 0,5<1,<0,75 1,>0,75
Imunst 1,20 1,40 1,60 1,30
CyrnuHKH 1,15 1,35 1,50 1,20
Cynecn 1,10 1,20 1,30 1,10

Taonmnoa 4.3 - 3pavenns xodpPpunuenTon Y s B 3ABHCHMOCTH OT HX NYIHHHCTOCTH (ef)

KoadrumeHTE MOPO3HOro MyyYeHH €, NOH eOHHH- Koapdpuuments! ¥
Bl
€<0,01 1,00
0,01 <£,<0,03 1,15
0,03 <&<0,07 1,30
0,07 <g<0,10 1,50
£>0,10 1,80

4.4 PacueTHOE CONPOTHBJICHHE OTTAHBAIOLIE-
ro rPyATa OCHOBAHMIH ONpexeisierca mo ¢popmyne
7 CHul1 2.02.01 ¢ ucnomb30BanseM 3HA9CHHI @, HC,,.

4.5 Hecymast ciocoOHOCTb 0TTAHBAIODIHX OC-
HOBAaHAH TAIOKE ONIpENCIIACTCS HA OCHOBAHHH YTHX XKe
3HAYEHHH XapaKTEPHCTHK IPOYHOCTHBIX CBOHCTB NO
2.57-2.66 Cuull 2.02.01.

4.6 YcTOHYABOCTL OTTAMBIIOUMKX OTKOCOB,
IaBlieHHe OTTAHBAIIIEr0 IPYHTA HA OrpasKAeHHS
PACCUHTHIBACTCH H3BECTHHIMH METOJAMH ¢ HCIIONB30-
BAHHEM 3HAYECHHH XapaKTEPHCTHK HPOIHOCTHHIX
CBOHCTB I'DYHTOB IIPH HX OTTa#BaHUH, YCTaHOBIEHHBIM
MO H3JIOXKEHHOH BBHIINEC METOIHKE.

5 Yucnosoil mpuMep ONpeneIeHusn
XaPaKTEPHCTHK MOPO300NACHBIX CBOICTB
DIAHHCTOrO IPYHTA

['pyHT — CYyTINHHOK, IIOTHOCTH KOTOPOTO
£ = 2000 xr/M>, ecrecTBeHHas BIaXHOCTh w = (,25;
BJAXHOCTH HAa TPAHHAIE TEKYJECTH M pacKaTbIBaHHA
w, =0,30m w = 0,15; mokasarens Texydectn [,=0,67;
YHCIO MIACTHIHOCTH Ip = 0,15; IIOTHOCTH CKeleTa
(cyxoro rpynTa) P, = 1600 kr/m>; yron BHyTpeHHETO
Tpenns Q = 19° n ynensHoe cuennenue ¢ = 25,0 xIla.
I'mybuna npoMep3aHHa CyIiIHHKA df =1,2M.
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Taonuuma 4.4-3nauesne xoodpdumuenta n

Koo duunent HanexHOCTH T] OTTAHBAIOWIMX IECKOB
Hanmerosanne IPH IIIOTHOCTH HX CONEHHA
fieCYaHbIX TPYHTOB
Ilnotnoe Cpeaneii IJIOTHOCTH Perxsioe
Kpynusie 1,05 1,10 1,15
CpenHeii KpYyNHOCTH 1,15 1,20 1,25
Menkue 1,20 1,25 1,35
ITeneBarsie 1,25 1,30 1,45

PaccMarpHBaOTCs 1B YCIOBHA IIPOMEP3aHAsA:

I ycioBHe — DPH OTCYTCTBHH HOX3EMHBIX BOX
(IR pacmoJIeKeHAH HX YPOBHAS HICKe TPaHADNSI PO-
Mep3aBHA HaZ 27 ).

Hns paccmarpusaembix ycnosmi Y, = 1,2;
X = 1,0. TlapameTpsl MyIHBHCTHIX CBOHCTB TPYHTOB OII-
penensorcs no Tabmame 3.1: o = 0,242; B = 0,054;
v = 0,052.

1. KoadpummeRT MOPOZHOTO IYIEHHAS CYITIHHKA
onpegensercs no gopmye (3.1):
g=low(p,/p,)—BlY,=10,242 - 0,25 (1600/1000) -
0,054] - 1,2 =0,051.

2. BerauHa MOPO3HOIO ITyYeHHAA CYITHHKA IPH
nIyOHHE HpOMEP3aHuA d,= 1,2 M onpepenserca no top-
mymne (3.6):

=% d=0,051-12=0,061 m=6,1 cm.

3. IIpu cpenseM HaNpsOKEHHH B POMEP3afomeM
cioe 0,15 MIla (150 xIIa), peI3BaBEiOM BHEMIHEH Ha-
TPY3KOii, KO3 pUITHEHT MOPO3HOTO IyICHHA CYTTIMHKA
cocrasur (hopmymna 3.2)

g, =lawp,/p,)- B - woly,=[0.242 - 0,25 (1600/
1000) - 0,054 - 0,052 - 0,15] - 1,2 = 0,042

4. MakcuManbHas BEIXHIHHA YACHLHOIO HOP-
MaIbHOTO AARICHIA MOPO3HOIO Iy YEHHA BHIYUCIIACTCA
nio opmyne (3.8)

Py = [0 (09,) — B1/ W =[0,242 - 0,25 (1600/1000) -
0,054}/0,052 = 0,94 MIla = 940 kIla = 9,4 xrc/cm?.

5. BenudanBa ynenpHO# KacaTellbHOM CHIIH MOPO3-
HOXO MyYCHHA CYTJIIHHKA IPH IOKa3aTCiI€ TCKYIECTH
1,=0,67 u xoadrumente moposaoro mydenrs €= 0,051
cortacHo TaGiumki 3.3 pasaa T, = 120 klla, xak Makcu-
MaTbHOE 3HAYEHHE 110 OJHOMY H3 /IByX HPH3HIKOB.

6. Bennauna yrmia BHyTpEHHETO TPECHIA IIDH OT-
TAHBAHHH IIPOMEP3IIETO CYIIIHHKA BBIYHCIAETCA OO
dopmyne (4.2) 0 B COOTBETCTBHH € AIHHKMH Ta0IH-

8

sl 4.1 u Tabmugp 4.3

O =0/ Yy Yo, =19/125-13=12".

7. BemMauHa YIEMHHOIO CHEIUICHHS NIDH OTTaHBa-
HHMH OPOMEP3MIETO CYITIHHKA BEIAHCIIETCA IO dopmyne
(4.2) 1 cornacHo naunsM Tabmaus! 4.2 u Tabmemis 4.3

c,= c/'Ym,h Vs = 25/1,5-1,3=13 xIla.

II yeroBue — npu pacrosioxkeHHH ypoBRA NOJ-
3eMHABIX BOJ Ha rryOmue Z = 1,0 M HiCke IrPaHAIBI
npoMep3anud.

Comtacso mapHEM Tabmumer 3.2 7z = 2,0 M.
Beymanza xoa¢drmuenta
=, +d )/ (z+d )=(2+03)/(1+03)=177

8. KoapdrumenT MOpO3HOTO IHydeHH CyDIAHKA
onpenenterca uo gopmyie (3.3)
g=law@,p,)-Blv, x=[0,242- 025 (1600/1000) -
0,054] -1,2- 1,77 = 0,09.

9. BesrranHa MOPO3HOTO ITy9€HHA CYTIIHHEKA IPH
riny6use npomepsanns d = 1,2 M onpezeserca no ¢op-
myme (3.6)

f,=%4d,=009-12=0,108 m=10,8 cm.

10. IIpn cpennem manpsoxennn 0,15 MIa B mpo-
Mepz3ieM ciioe K03 HIMEHT MOPO3HOTO IYYEHHA CYT-
JIHHKA COCTaBIACT (popmymna 3.5)

g, =[0w@,/p,)-B-woly, X =[242-025 1600/
1000) — 0.054 - 0,052 - 0,151 - 1,2 - 1,77 = 0,07.

11. Bemrdusa yria BHyTPEHHETO TPEHHA IIPH OTTa-
HBAHHH TPOMEP3UIET0 CYDIHHKA JIII PaCCMATPHBAEMBIX
YCIIOBHIT (€f= 0,09) cocrasur (Tabmaua 4.1 1 Tabmuma 4.3)

Pu=0 Yy Yo =19/125-15=10°.

12. BenugxAa yRENSHOFO CHEIICHHA IIPH OTTaHBa-
HHH NIPOMEP3IIETO CyDIHHKa /Ul PACCMATPHBAaEMBIX YC-
nosi (€,= 0,09) cocraBur (rabmuua 4.2 u Tabruma 4.3)

€ =1 Yy Yop=257/1,5- 15 =11 lla.
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(Cornamenne ot 09.03.2005 Ne TCH-5)

H3nande opHUAAILHOE
IIpaBuTeabcTBO CankT-Ierepbypra

TMJ 50-601-2004 Cauxr-IleTepGypr
MerToauxa OleHKH XaPaKTePACTHK MOPO300NIACHBIX CBOKCTB IPYHTOB
B crponTebcTBe CankT-IleTepbypra

Tenepanbupii nupexTop ~ InaBubiii pexaxrop H. H. Jnenpona
Penakrop M. A. HBanos

IMoanucano B nevath 15.03.2005. ®opmar 60x90 /5. Ileaats odcernasn.
Yen.-mew.a 0,5. Tupaxk 200 5x3. 3aka3 Ne...

OAO HznareanscTso Crpoiin3gar CIIo»
199004 Cankr-TlerepOypr, bupxeBoit mep., 1/10

3A0 HukeHepHas accolHauns «JIeHCTPOHMHKCEPBHE»
197343, Canxr-IetepGypr, Cepnodonnckas yiu., 7, Tex. 242-27-06


http://files.stroyinf.ru/Data2/1/4293839/4293839378.htm

