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’ by CH 475-75

Hacrosime HOpMBI TOJDKHBI COOJIIOAATHCS TIPU MPOCKTUPOBAHUM OCHOBAHHWH 3MaHUA

coopyxeHnii’,

! Nanee anst KpaTKOCTH, T€ 3TO BO3MOKHO, BMECTO TEPMMHA «3[aHHS M COOPYKEHMS» HCIIOJIb3YETCS
TEPMUH «COOPYKCHIS.

Hacrtosamue HOpMBI HE  pPAaCHpOCTPAaHSIOTCA HA  IPOEKTHPOBAHME  OCHOBaHUU
TUAPOTEXHUYECKUX  COOPYKEHMM, JOpPOr, ad’pPOAPOMHBIX IOKPBITHM, COOPYXEHUH,
BO3BOJMMBIX Ha BEYHOMEpP3JbIX I'PYHTaX, a TAK)KE€ OCHOBAHMH CBailHbIX ()yHIAMEHTOB,
rIIyOOKHUX O1op ¥ (PyHIaMEHTOB MO/ MAIIMHbI ¢ AMHAMUYECKUMHU Harpy3KaMu.

*[Tonosxenust naHHbIX HOpM cooTBeTcTBYIOT CT COB 5507-86.

1. OBIIME ITOJIOXKXEHU A

1.1. OcHOBaHUsI COOPYKEHUI TOTHKHBI MPOSKTUPOBATHCS HA OCHOBE:

a) pe3yJabTaTOB HMH)KEHEPHO-TE€OAE3UUECKUX, MHKEHEPHO-TEOJOTUYECKUX M HHXKEHEPHO-
TUIPOMETEOPOIOTMUECKUX U3bICKAaHUM JIsl CTPOUTENbCTBA,

0) MaHHBIX, XapaKTEpU3YIOIIMX HA3HAYEHUE, KOHCTPYKTHBHBIE U TEXHOJIOIMYECKHE




0COOEHHOCTH COOpY)KEHHs, Harpy3kd, ACWCTBYyIOIIME Ha (YHIAMEHTBI, U YCIOBHUS €ro
JKCILTyaTaluu;

B) TEXHUKO-3KOHOMUYECKOTO CpPaBHEHHS BO3MOXKHBIX BaPHAHTOB MPOEKTHBIX PELIeHUi (¢
OLIEHKO}1 10 PUBEACHHBIM 3aTpaTaM) JUIsl IPUHATHS BapHaHTa, 00eCeurnBaroLiero Hanbomnee
MIOJTHOE HCIOJIb30BAHUE MPOYHOCTHBIX U JIe(OPMALMOHHBIX XapaKTEPUCTUK TPYHTOB U
(U3UKO-MEXaHNYECKUX CBOMCTB MarepuaaoB (YHIAMEHTOB WIM JAPYrHMX IOA3EMHBIX
KOHCTPYKIUH.

ITpy npoekTupoBaHNM OCHOBAHUM U (PYHIAMEHTOB CIENYET YUUTHIBATh MECTHBIC YCIOBHSI
CTPOUTEIBCTBA, A TAaKK€ MMCIOLIUICA ONBIT IIPOCKTUPOBAHUSA, CTPOUTEILCTBA U
JKCILTyaTaluu COOPYKECHUI B AQHAJIOTHYHBIX MHXXCHEPHO-TCOJIOTUYECKUX U
TUAPOrEOJOTHYECKUX YCIOBHSIX.

1.2. HkeHepHbIe U3BICKAHUS [UIsl CTPOUTENBCTBA JOJDKHBI IIPOBOJAUTHCA B COOTBETCTBUU
¢ tpeboBanusmu CHull, rocynapcTBeHHBIX CTaHAAPTOB U IPYTMX HOPMATUBHBIX IOKYMEHTOB
10 MHYKEHEPHBIM U3BICKAHMSM U UCCIIEJOBAHUAM I'PYHTOB JIJIsl CTPOUTEIILCTBA.

YT1BepKaeHbl Cpox
Buecenst HUMOCII NOCTAHOBJIEHHEM BBeJEeHHUA
um. H.M. I'epceBanoBa I'ocynapcrBennoro komutera CCCP B JielicTBHeE
I'occtposa CCCP 10 J1eJIaM CTPOUTEJIbCTBA 1 auBaps
ot S nexa0ps 1983 r. Ne 311 1985 r.

B paiionax co CIOXHBIMA HMHXEHEPHO-TEOJOTUYECKUMH YCIOBUSAMH: MPU HATUYUHU
TPYHTOB C OCOOBIMH CBOMCTBaMHU (MpOcCaZouyHbIe, HAOyXaloIHe W JIp.) WIH BO3MOXXHOCTH
pPa3BUTHUSL OMACHBIX T€OJOTMYECKHX IMpOoIleccCOB (KapCT, OMOJ3HM M T.I.), a TaKXkKe Ha
nopabaTbiBaéMbIX  TEPPUTOPHUSAX  WH)KCHEPHbIE M3BICKAHMSI  JOJDKHBI  BBITIOJHATHCS
CIEeUATU3UPOBAHHBIMU OpTraHU3AIUSIMHU.

1.3. I'pyHTBl OCHOBAHUM MOJKHBI UMEHOBATHCS B OINHUCAHUAX PE3YJIHTATOB HM3bICKAHUM,
NPOCKTaX OCHOBaHMM, (DYHIAMEHTOB W JPYTUX TMOJ3EMHBIX KOHCTPYKIHUH COOpYKEHHIMA
corniacuo 'OCT 25100-82*.

1.4. Pe3ynbTarThl MHXCHEPHBIX W3BICKAHUN TOJKHBI COAEPKATH JaHHBIC, HEOOXOIMMBIE
JUIsl BBIOOpa THIA OCHOBaHMN M (YHIAMEHTOB, ONpPENEICHUS TNIYOMHBI 3aJO0XKEHHUS H
pa3MepoB (YHIAMEHTOB C YYETOM IIPOTHO3a BO3MOXKHBIX H3MEHEHUil (B mpolecce
CTPOUTENICTBA M OKCIUIyaTallud) WHKEHEPHO-TEOJOTUYECKUX M TUIPOre0I0rH4ecKUX
YCIIOBUH IUIOIIAJKHA CTPOUTEIHCTBA, & TAKXKE BUJA U 00BEMa MHKEHEPHBIX MEPOIPUITUN TIO
€€ OCBOCHHIO.

[IpoexTupoBaHre OCHOBaHMI ©0€3 COOTBETCTBYIOIIETO HMHXEHEPHO-TEOJIOTHUYECKOTO
000CHOBAHHUS WUJIH MPU €r0 HEJOCTATOYHOCTH HE JIOMYCKAETCS.

1.5. TlpoekTtom ocHOBaHWUW H (YHIAMEHTOB JOKHA OBITHh NPEIYCMOTPEHA Cpe3Ka
IUIOJOPOJIHOTO CJIOSI MOYBBI IS MOCJIEAYIOIIEr0 HCIOJBb30BaHUS B LIEISIX BOCCTAHOBJICHUS
(pexynbTUBALIMM) HAPYLICHHBIX WM MaJIONPOAYKTUBHBIX CEIbCKOXO3AWCTBEHHBIX 3E€MEIb,
03€JICHEHUs pallOHa 3aCTPOUKU U T.II.

1.6. B mpoekTax ocHOBaHU ¥ (YHIAMEHTOB OTBETCTBEHHBIX COOPYKEHUM, BO3BOIUMBIX B
CJIOKHBIX HMH)KEHEPHO-T€OJIOTHYECKUX YCIOBHUAX, CIENYET MpelycMaTpUBaTh MPOBEACHUE
HaTYPHBIX H3MepeHui nedopMaiuii OCHOBaHHS.

Hatypubie u3mepenus nedopmanuii OCHOBaHUS JODKHBI MPEIyCMATPUBATHCS B Cllydae
NPUMEHEHUS HOBBIX WJIM HEJOCTATOYHO H3YYEHHBIX KOHCTPYKIUH COOpPYKEHUH WM HX
GyHIaMEHTOB, a TaKXe, €CIM B 3aJaHUM Ha MPOCKTHPOBAHUE HUMEIOTCS CIEIUATbHBIE
TpeOOBaHMS IO U3MEPEHUIO NedopMaIuii OCHOBaHMUS.

2. MPOEKTUPOBAHUE OCHOBAHUI
OBIIUE YKA3AHUSA

2.1. [IpoexTrpoBaHWE OCHOBAHUI BKJIIOYAET 0OOCHOBAHHBIN pacueToM BHIOOD:
THTIa OCHOBAHUS (€CTECTBEHHOE MJIM UCKYCCTBEHHOE);




TUIA, KOHCTPYKIMM, MaTepualia W pa3MepoB (YHAAMEHTOB (MEJIKOTO WM TIyOOKOTO
3aJI0’)KEHUs; JICHTOYHbIE, CTOJOYaThle, IUIMTHBIE M Jp.; XKele300eTOHHbIe, OETOHHBIE,
OypoOeTOHHBIE U Jp.);

MEpOTIPUATHIA, YKa3aHHBIX B M. 2.67-2.71, mNpuUMEHSEMBIX TIPH HEOOXOIUMOCTH
YMEHBIICHUSI BIUAHUSA JedopManuii OCHOBAHMN Ha OHKCIUTyaTallHOHHYIO MPUTOAHOCTD
COOPYKEHHUI.

2.2. OcHoBaHMs JOJDKHBI PacCUMTBHIBATBHCS IO JBYM TIpYyNIaM IPEAENbHBIX COCTOSHUM:
MIEPBOII - 10 HECYIIEH CITOCOOHOCTH M BTOPOH - IO e OpMaITHsIM.

OcHOBaHMS pPacCUMTHIBAIOTCS MO JedopManusM BO BCEX Clydasx M IO Hecylleu
CIIOCOOHOCTH - B CiTy4asiX, yKa3aHHBIX B 1. 2.3.

B pacuerax ocHOBaHUl ClielyeT yUYUTHIBaTh COBMECTHOE JICHCTBHE CHIIOBBIX (DAKTOPOB M
HEONaronpusATHBIX BIUSHUI BHEUIHEH cpenbl (HampuMmep, BIMSHHE MOBEPXHOCTHBIX WIIU
MOJI3EMHBIX BOJ HA (PU3UKO-MEXaHNUECKUE CBOMCTBA IPYHTOB).

2.3. Pacuer ocHoBaHUWiI MO HECyIeHd CIIOCOOHOCTH JOHKEH MPOU3BOAMTHCS B CIIydasx,
€CJIN:

a) Ha OCHOBaHHE MEpPEeNalOTCs 3HAYUTENbHbIE TOPU3OHTAJIbHBbIE HArpy3kH (MOATOPHbBIE
CTEHBI), YHAAMEHTHI PACHOPHBIX KOHCTPYKIUHN U T.I1.), B TOM YHCJIE CEHCMHUYECKUE;

0) coopyKeHHUE PACIIOI0KEHO HAa OTKOCE MJIM BOJIU3H OTKOCA;

B) OCHOBAHHE CJIOKEHO IPYHTaMH, YKa3aHHbIMU B 1. 2.61;

I') OCHOBAHHUE CJIOKEHO CKaJIbHBIMU IPYHTAMHU.

Pacuer ocHOBaHU# MO HeCyIIEH CIOCOOHOCTH B Cly4asiX, MEPEUNCICHHBIX B MOJIMYHKTAX
«a» U «0O», IOMyCKaeTcsi He IMPOU3BOJUThH, €CIH KOHCTPYKTHBHBIMU MEPOIPUSTHIMU
o0ecrieyeHa HEBO3MOKHOCTh CMEILIEHUS POSKTUPYEMOTo (pyHIaMEHTa.

Ecnin  mpoekTtoM  mpegycMaTpuBaeTcs — BO3MOMKHOCTh — BO3BEICHHUS  COOPYKEHUS
HETOCPEACTBEHHO TOCJE YCTPOicTBa ()yHIAMEHTOB 1O OOpaTHON 3aCHIIKM TPYHTOM Ia3zyX
KOTJIOBAHOB, CJIEAYET MPOU3BOAUTH MIPOBEPKY HECYyIIEeH CIOCOOHOCTH OCHOBAHMSI, YUUTHIBAs
Harpy3Ku, AEUCTBYIOLIUE B POLIECCE CTPOUTENIBCTBA.

2.4. PacyeTHasi cxemMa CHUCTEMBbl COOPYKEHHE - OCHOBaHHUE - WU (yHIaMEHT - OCHOBaHHUE
JIOJDKHA BBIOMpAaTbCs C y4eToM Hambosiee CYIIECTBEHHBIX (aKTOPOB, OMPEACIISIONINX
HANpsDKEHHOE COCTOsIHME U JedopMalui  OCHOBAaHUS M KOHCTPYKIUH COOPYXKEHHS
(cTaTMYeCKOW CXEMbI COOPYXKEHHsI, OCOOCHHOCTEH €ro BO3BEACHUS, XapaKTepa TIPYHTOBBIX
HAIUTACTOBaHMI, CBOWCTB T'PYHTOB OCHOBAaHMSI, BO3MOXHOCTHM WX H3MEHEHHS B Ipolecce
CTPOUTENBCTBA U DKCIUIyaTalliM COOpPY)KEHUS U T.A.). PexkomeHnayeTrcs y4MTHIBaTh
MPOCTPAHCTBEHHYIO Pa0OTy KOHCTPYKLIHMA, FT€OMETPUUECKYIO0 U (PU3UYECKYI0 HETUHEHHOCTb,
AHU30TPOIHOCTB, MNIACTUYECKHUE U PEOJIOTMUYECKHUE CBOMCTBA MAaTEPUAJIOB U TPYHTOB.

JlomyckaeTcsi HWCIOJIb30BaTh  BEPOSITHOCTHBIE  METOJBl  pacyeTa, YYUTHIBAIOIINE
CTaTUCTUYECKYIO0 HEOJHOPOJHOCTh OCHOBAHUM, CIIy4alHYIO IIPUPOAY HATPY30K, BO3ACUCTBUI
Y CBOMCTB MAaT€pHAIIOB KOHCTPYKIIUH.

HAT'PY3KH U BO3JENCTBUSA, YUUTBIBAEMBIE B PACUETAX OCHOBAHHUI

2.5. Harpy3ku u BO3/IeHCTBHsI HA OCHOBaHUS, IepeaaBaeMblie GyHIaMEHTaMU COOPYKECHHH,
JIOJKHBI YCTAHABIIMBATBHCS PACUETOM, KaK MPABUIIO, UCXOAS M3 PACCMOTPEHHUS COBMECTHOM
paboThI COOPYKEHUSI U1 OCHOBAHMUSI.

VYuuTsiBaeMble IPU ATOM HAarpy3Kd M BO3ZJECHCTBHSI HAa COOPYKEHUE WM OTACIBHBIE €r0
3JIEMEHThI, KO3((UIMEHThl HAJEKHOCTH IO Harpy3ke, a Tak)Ke BO3MOXKHbBIE COYETaHUs
HArpy30K JOJDKHBI TPHHUMATbCS coriacHo TpeboBanusm CHull mo Harpyskam u
BO3JIEUCTBUSIM.

Harpy3ku Ha OCHOBaHME JOITyCKAaeTCs OIpEneNaTh 0e3 ydera HX IepepacrpeeseHHs
Haa(yHIAMEHTHON KOHCTPYKIIMEH MpH pacyeTe:

a) ocHOBaHUil 3aHuil 1 coopyxkenuii 11 kmaccal;

0) 001Iel YCTOMYMBOCTH MacCHBA TPYHTA OCHOBAHHS COBMECTHO C COOPY)KCHUEM;

B) CpeIHUX 3HA4YCHUH edopMannii OCHOBAHHUS;




r) negopmanuii OCHOBAHHUS B CTaIMU MPUBS3KH TUIIOBOTO MPOEKTA K MECTHBIM TPYHTOBBIM
YCIIOBHSIM.

! 3neck u nanee Kiacc OTBETCTBEHHOCTHM 3/IaHMii M COOpYXeHMH NpuHAT coracHo «[IpaBuiam yuera
CTENIEHW OTBETCTBEHHOCTH 3JIaHWH M COOPYKEHHWH NpPH NPOSKTHPOBAHWUM KOHCTPYKLHMH», yTBEPKICHHBIMHU
T'occtpoem CCCP.

2.6. PacueT ocHOBaHwMi1 MO AedopMaIisaM JOJKEH TPOU3BOAUTHCS HA OCHOBHOE COUETAaHHE
Harpy3ok; Mo HECyIIeil CIOCOOHOCTH - Ha OCHOBHOE COYETAaHWE, a MPU HAIWYUU OCOOBIX
Harpy30K 1 BO3JCHCTBUI - HA OCHOBHOE M 0CO00€ COUYCTaHHE.

[Ipu sTOM Harpy3ku Ha MEPEKPBITUS U CHETOBbIE HArpy3ku, kortopble corinacHo CHull no
Harpy3kaM M BO3JEUCTBUSIM MOTYT OTHOCHTBCS Kak K JUINTEIbHBIM, TaKk U K
KPaTKOBPEMEHHBIM, IPH pacdyeTe OCHOBAaHMHA IO HECYIIeH CIIOCOOHOCTH CUUTAIOTCA
KpaTKOBPEMEHHBIMHM, a MpH pacueTe mo aedpopmanusM - AIuTenbHbIMH. Harpysku ot
NOJBM)KHOTO TOABbEMHO-TPAHCIIOPTHOTO 00OpYAOBaHUs B OOOMX ClIydasiX CUYHTAIOTCA
KpaTKOBPEMEHHBIMH.

2.7. B pacuerax OCHOBaHMIl HEOOXOAWMO YYHUTHIBATh HArpy3ku OT CKJIQAUPYEMOTO
MaTepuaia U 000pyI0BaHMs, pa3MeIIaeMbIX BOJIM3U (yHIaMEHTOB.

2.8. VYcwinud B KOHCTPYKLHAX, BBI3bIBAEMbIE KJIMMATHUYECKUMHU TEMIIEPATYPHBIMU
BO3/ICICTBUSAMU, NPU pacyeTe OCHOBAHUHU MO AedopMalusM HE JTOJDKHBI YUUTHIBATHCS, €CIU
paccTossHUE MEXAY TEMIIEpaTypHO-yCaJOYHbIMU IIBAaMU HE TMPEBBIIAET 3HAYCHU,
yka3zanHbiX B CHull mo mpoekTupoBaHUI0 COOTBETCTBYIOIMIMX KOHCTPYKIIHA.

2.9. Harpy3ku, BO3IEHCTBHS, UX COUYETaHUS M KOA(P(UIIMEHTHl HAAESKHOCTH IO Harpyske
IpU pacyere Ornop MOCTOB M TPYO MOJ HACBHIIAMU JOJKHBI IPUHUMATHCA B COOTBETCTBUU C
tpeboBanusmMu CHull mo mpoeKkTHpoBaHNIO MOCTOB U TPYO.

HOPMATHUBHBIE U PACYETHBIE 3BHAYEHUSA XAPAKTEPUCTHUK 'PYHTOB

2.10. OCHOBHBIMHM IapaMeTpaMM MEXaHMUYECKHUX CBOMCTB T'PYHTOB, OIPEAEIAIOLIUMU
HECYIYI0 CHOCOOHOCTh OCHOBaHMM M uX JAedopMalyM, SBISIOTCS IPOYHOCTHBIE H
ne(GOpMallMOHHBIE XapaKTEPUCTHUKH TPYHTOB (YroJl BHYTPEHHETO TPEHHUS ¢, YIENbHOE
CIIeTIJICHUE ¢, MOJYJb JeGOopMaluu rpyHTOB E, mpeaen MpOYHOCTH Ha OJHOOCHOE CXKaTHe
CKalbHbIX TpyHTOB R¢ u T.a1.). Jlomyckaercs NpUMEHSTh JApYyrue IapaMeTpsl,
XapaKTepU3yIOIue B3aUMOACHCTBUE (DYHITAMEHTOB C TPYHTOM OCHOBAHUS M yCTaHOBJICHHBIC
OMBITHBIM MyTeM (yJeJIbHbIE CHUJIbI ITyYEHHs NPH MPOMEP3aHUH, KOAPPHUIHUEHTH KECTKOCTH
OCHOBaHUs U 1Ip.).

11 puMcec4HYaHHUC. I[anee, 3a HWCKIHYCHUEM CIICHHAJIBHO OrOBOPCHHBLIX Cllyd4aceB, 0NOA TCPMUHOM
«XAPAKTECPUCTUKU TPYHTOB» HNOHHUMAKOTCA HE TOJIBKO MCXaHUYCCKHUE, HO U (l)I/I3I/IquKI/Ie XapaKTCPUCTHUKU
TPYHTOB, a TaKKE€ YIIOMAHYTbHIC B HACTOALICM ITYHKTC IapaMETPhI.

2.11. XapaKTepUCTUKH TPYHTOB MPUPOAHOTO CJIOKEHHUSA, a TaKKE MCKYCCTBEHHOIO
IIPOUCXOXKIAECHUS, JOJDKHBI ONPENEIAThCS, KaK MPaBWIO, HA OCHOBE MX HEMOCPEICTBEHHBIX
UCIBITAHUN B TOJIEBBIX WIIM JIAOOPATOPHBIX YCIOBHUSX C Y4ETOM BO3MOXKHOTO H3MEHEHUS
BJIQ)KHOCTH I'PYHTOB B IIPOLIECCE CTPOUTENBCTBA U SKCIUTyaTallUl COOPYKEHUM.

2.12. HopMaTuBHBIE U pacYETHBIC 3HAYEHUS XapAKTEPUCTUK TPYHTOB YCTAHABIMBAIOTCS HA
OCHOBE CTaTUCTHUYECKOW OOpabOTKH pe3ybTaTOB HCIBITAHUN MO METOAMKE, U3JI0KEHHOH B
['OCT 20522-75.

2.13. Bce pacuerbl OCHOBAaHHH [OJIKHBI BBIIOJHATHCSA C HCIOJIB30BAHUEM pPacuETHBIX
3HAYEHUI XapaKTepUCTUK TPYHTOB X, ONpeaeNsIeMbIX 10 popmyie

X= Xn/]/g, (1)

rae Xn - HOpPMaTUBHOE 3HAYCHUE JAHHOU XAPAaKTEPUCTUKU;
79 - KO3 (HUIUEHT HAJICKHOCTH TI0 TPYHTY.
Koapduument Hane)XHOCTH TO TPYHTY Jgy NPH BBIYMCICHUM PACYETHBIX 3HAUYCHUH



IPOYHOCTHBIX XapaKTEPUCTUK (YAEIBHOTO CLEIJIEHUS ¢, yIJla BHYTPEHHEr0 TPEHUS ¢
HECKaJbHBIX TPYHTOB U MpeJena MPOYHOCTH Ha OJIHOOCHOE CXKaTHe CKaJIbHBIX TPYHTOB Rc, a
TAKKC IIJIOTHOCTU T'pPYyHTa ,O) YCTaHaBJIMBACTCAd B 3aBUCHUMOCTU OT HU3MCHYMUBOCTU ITUX
XapaKTEPUCTUK, YHCIIa OMNPENCICHUH W 3HAYEHUs] JOBEPUTEIBbHOU BEpOsITHOCTH «. Jlid
POYMX XapaKTEPUCTHUK TPYHTA JOMyCKaeTcs MpUHUMATh jg = 1.

IIpumMeuanue.PacyeTHoe 3HaUeHHE YIEIBHOTO Beca IPyHTa ¥ OMpENEsieTcsl YMHO)KEHUEM PacueTHOTO
3HA4YCHHS TUNIOTHOCTH IPyHTA Ha YCKOPEHHE CBOOOIHOTO IaJeHHSI.

2.14. JloBeputenbHasi BEPOSTHOCTb ¢ PACUETHBIX 3HAYEHUM XapaKTEpUCTHUK TPYHTOB
OpUHUMAETCs TpU pacdeTrax OCHOBaHMM Mo Hecymeidl cmnocobnoctn o = 0,95, mo
nedopmarusm o = 0,85.

JloBepuTenbHas BEpPOSITHOCTh Ol JJISi pacyeTa OCHOBAaHMM OMOp MOCTOB M TpyO Mo
HACBITISIMU TTPUHUMACTCS COTJIACHO yKazaHUsM I1. 12.4. IIpu cooTBETCTBYIOIMEM 000CHOBAHUHT
JUI 3laHUM M coopykeHui | Kimacca momyckaercsi IpUHUMATh OOJIBINYIO JOBEPUTEIHLHYIO
BEPOSATHOCTh PACUETHBIX 3HAYEHUI XapaKTEPUCTUK TPYHTOB, HO He Bbiie 0,99.

Ilpumeuanusa: 1. PacuerHble 3HaYEHHUS XaPAKTEPUCTHK TPYHTOB, COOTBETCTBYIOIIHME Pa3TUYHBIM
SHAYCHUAM ,I[OBCpI/ITCHBHOI‘/'I BEPOATHOCTH, HOJDKHBI IPUBOAUTHCS B OTUETAX IIO MHXECHEPHO-TCOJOTHMICCKUM
N3BICKaHUSIM.

2. PacyerHble 3HA4YEeHUs] XapaKTEPUCTUK TPYHTOB C, (@ M Y JUId pacyeToB II0 Hecymied CHOCOOHOCTH
0003HavaroTCs Ci, @1 Ay, alo Lle(l)OpMaHI/IHM Ci, Gu 1 Y.

2.15. KonuyecTBo onpenieneHnii XapakTepUCTHK IPYHTOB, HEOOXOIMMOE JUIsl BEIYMCIICHHS
UX HOPMAaTHUBHBIX M PACUCTHBIX 3HAYEHUH, OJDKHO YCTAHABIMBATHCS B 3aBUCHUMOCTH OT
CTETIEHH HEOJHOPOJHOCTH TPYHTOB OCHOBaHHUS, TpeOyeMOll TOYHOCTH BBIYHMCICHUS
XapaKTepUCTUKN M KJlacca 3/aHUsl WIM COOpPYKEHMsI M YKa3blBaTbCsi B IpOrpamme
UCCIIE0BAHUMN.

Konn4ecTBO OZHOMMEHHBIX YaCTHBIX OIPENCNICHUN A KaXIOro BBIICICHHOTO Ha
IUIOINAJKE WH)KEHEPHO-TEOJIOTMYECKOTO 3JIeMEHTa JOJDKHO ObITh He MeHee mectu. [lpu
ONpeNieIeHn: MoAayls aAedopMaluu IO pe3ynbTaTaM HCHBITAHUH TPYHTOB B IIOJIEBBIX
YCIOBHUSAX INTAaMIIOM JOMYCKAETCsl OIPAaHUYMBATBHCS PE3yJbTaTaMU TpPEX HCIbITaHUN (UM
JIBYX, €CJIM OHU OTKJIOHSIOTCA OT CpeiHero He Oosee yeM Ha 25 %).

2.16. 14 npeiBapuTENIbHBIX pacu€TOB OCHOBAHU, a TAK)KE JJI1 OKOHYATEIbHBIX PACUE€TOB
ocHoBaHWW 3maHuii W coopyxeHuid |l m Il kmaccoB m omop BO3MYIIHBIX JTHUHUN
AIIEKTPONEPEaYH U CBSA3HM HE3aBUCUMO OT UX KJIacca JOMYCKAETCs ONpeesiTh HOpMaTUBHbIE
U pacueTHbIE 3HAYEHUS NMPOYHOCTHBIX M JE(POPMALMOHHBIX XapaKTEPUCTHK IPYHTOB IO UX
(U3UUIECKUM XapaKTEPUCTUKAM.

IIpumeuanus: . HopmaTuBHBIC 3HAYCHHS yTIa BHYTPEHHETO TPEHUS @n, YACIHHOTO CIEIUICHHUS Ch U
Monyst nedopmanuu E nomyckaercs mpuHHMAaTh 1o Tadu. 1-3 pekoMenayemoro mpuioxenwus 1. PacyerHbie
3HAYCHHS XapaKTCPUCTUK B 93TOM ClIyyac MPHHUMAIOTCS MpPH CICAYIOMIUX 3HAYCHHUAX KOI(PDHUIMCHTA
HAJEKHOCTH IO TPYHTY:

B pacueTax OCHOBaHUHU 1O JehopMaIusm w=1,

B pacyeTax OCHOBAHHUH 10 HECYIICH

CIOCOOHOCTH:

JUTSL YAEIBHOTO CLETIIICHUS Y = 1,5;
JUISL yria BHYTPEHHETO TPEHHS

IIeCYAHBIX [PYHTOB 70 = 1,1,
TO K€, IBLIEBATO-TJIMHUCTBIX Y9 = 1,15.

2. Jlyist OTAEJBbHBIX PaifoHOB JOMYCKAETCsl BMECTO TaOJIMI[ PEKOMEHAYeMOro MPUIIOKeHus: | TOJb30BaThCs
cornacoBanHbIME ¢ ['occtpoem CCCP Tabnumnamu xapakTepUCTHK TPYHTOB, CIEMH(DUUECKHUX JIJIS 3THX PaiOHOB.

MO3EMHBIE BOJIBI

2.17. IIpu mpOEKTUPOBAHUU OCHOBAHUM JTOJDKHA YUUTHIBATHCS BO3MOKHOCTh U3MEHEHUS
TUJPOTE€OJOTUUYECKUX YCJIOBUM IUIOIIAJKKA B IPOLECCE CTPOUTENBCTBA M AKCIUIyaTaluH
COOPYKEHHSI, @ UMEHHO:

HaJIM4YNE€ UIJIINU BO3MOXKHOCTDH O6paSOBaHI/I}I BCPXOBOJKH;



€CTECTBCHHBIE CE30HHBIE 1 MHOTOJICTHHE KOJIEOAHUST YPOBHSI MOA3EMHBIX BOJI;

BO3MOKHOE TEXHOIT€HHOE U3MEHEHHE YPOBHSI MOJI3EMHBIX BOJ;

CTENEHb arpecCUBHOCTH IMOJ3EMHBIX BOJ MO OTHOIICHHIO K MaTepHajliaM IMOA3EMHBIX
KOHCTPYKIMHA W KOPPO3UOHHYIO AKTHUBHOCTh TPYHTOB Ha OCHOBE JIaHHBIX HHKEHEPHBIX
U3BICKaHUH C YY€TOM TEXHOJIOTUYECKUX OCOOEHHOCTEH POU3BOICTBA.

2.18. OmeHka BO3MOXHBIX HW3MEHEHUH YpOBHSA TMOJ3EMHBIX BOJ Ha IUIONIAJKE
CTPOUTENBCTBA JOJKHA BBINOJHATHCS MPU HHKEHEPHBIX U3BICKAHUSAX JUIs 3JaHUU U
coopyxkeanit | n Il kmaccoB coOTBETCTBEHHO Ha CPOK 25 u 15 JeT ¢ y4eToM BO3MOXKHBIX
€CTECTBCHHBIX CE30HHBIX W MHOTOJETHHX KojeOaHui 3Toro ypoBHs (m. 2.19), a Takke
CTENEHHU MOTEHIMATBLHON MoaATOTUIIeMOCTH TeppuTopuu (1. 2.20). JIns 3manuii 1 coopyKeHUH
Il xacca yka3aHHYIO OLIEHKY JOITYCKAeTCsl HE BBIIIOJIHATD.

2.19. Ouenka BO3MOKHBIX €CTECTBEHHBIX CE30HHBIX U MHOTOJICTHHX KOJICOAHUM YpOBHS
MOJI3EMHBIX BOJ] IPOM3BOAUTCS Ha OCHOBE JAHHBIX MHOTOJICTHUX PEKUMHBIX HAOTIOJCHUI 110
rocynapctBeHHou crtanuoHapHod ceth Mwunreo CCCP ¢ ucnonb3oBaHUEM peE3yIbTaTOB
KPaTKOCPOYHBIX HAONIOACHUI, B TOM YHCIIE PA30BBIX 3aMEpPOB YPOBHS IMOA3EMHBIX BOJI,
BBIIIOJIHSIEMBIX IIPY MH)KEHEPHBIX U3BICKAHUAX Ha IUIOLIAJKE CTPOUTEIBCTBA.

2.20. CreneHp NOTEHIUAIBHON MOATOMISEMOCTH TEPPUTOPUHU JOJDKHA OLEHUBATHCS C
Y4ETOM  HH)KEHEPHO-T€OJIOTMYECKUX M THUIPOreOJIOTMYECKUX  YCIOBMM  IUIOLIAAKU
CTPOUTENBCTBA M MPUJIETAIONINX TEPPUTOPUN, KOHCTPYKTHUBHBIX M TEXHOJIOTHYECKUX
OCOOCHHOCTEHl MPOEKTHPYEMBIX U OIKCIUIyaTHPYEMbIX COOPYXKEHHIl, B TOM 4HCIIE
WH)KEHEPHBIX CETeH.

2.21. JIns OTBETCTBEHHBIX COOPY)KEHHMH TIPH COOTBETCTBYIOIEM OOOCHOBAaHHH
BBITIOJIHSIETCSI KOJIMYECTBEHHBIA IMPOTHO3 M3MEHEHHUsI YPOBHS IMOA3EMHBIX BOJ C YYETOM
TEXHOTCHHBIX (AKTOPOB HAa OCHOBE CIEHUANbHBIX KOMIUIEKCHBIX HCCIIEOBAHUIA,
BKIIIOYAIONTUX KaK MHUHUMYM TOJIOBOM IIMKJI CTAallMOHAPHBIX HAONIONEHUN 33 PEKUMOM
MOJ3eMHBIX BOJ. B ciydae HEOOXOAMMOCTH MAJis BBIMOJHEHHS YKa3aHHBIX HCCIEI0BaHUMN
MIOMUMO H3BICKATEIbCKON OpraHU3alud JOJKHBI IPUBJIEKATHCS B KAU€CTBE COMCIOJHUTENEH
CIEMaIN3UPOBAHHbBIE IPOEKTHBIEC NN HAYYHO-MCCIIEI0BATEIbCKUE HHCTUTYTHI.

2.22. Ecnu mpu npoTHO3UPYEMOM YpPOBHE MOA3EMHBIX BOJ (mm. 2.18 - 2.21) BO3MOXKHBI
HEJOMYCTUMOE YXYAIIeHHEe (U3NKO-MEXaHUYECKUX CBOMCTB IPYHTOB OCHOBAHMsI, Pa3BUTHE
HEONMArONMPUATHBIX (PU3UKO-TEOIOTUYECKUX TPOIECCOB, HAPYIICHHWE YCIOBUHA HOpPMaTbHON
JKCILTyaTalluu 3aryyOJeHHBIX MOMENICHUH U T.N., B MPOEKTE JOJDKHBI MpelycMaTpuBaThCS
COOTBETCTBYIOIINE 3aITUTHBIE MEPONIPUSATHUS, B YACTHOCTH:

TUAPOU30JISALHNS TOA3EMHBIX KOHCTPYKIIH;

MEPOTIPUSATHS, OTPAHUYHUBAIOIIUE TTOIBEM YPOBHS MOA3EMHBIX BOJI, UCKIIIOUAIOIINE YTEUKU
U3 BOJIOHECYIIMX KOMMYHHMKalUd H T.M. (ApeHaX, NPOTUBO(DUIBTPALMOHHBIE 3aBECHI,
YCTPOMCTBO CHELUATBHBIX KaHAIOB JIJI1 KOMMYHUKAIUH U T.]1.);

MEPONPUATHS, MPENATCTBYIOIINE MEXaHUYECKONM WM XUMHYecKoil cyddo3uu TpyHTOB
(IpeHax, IIMYHT, 3aKPETJICHUE TPYHTOB);

YCTPOMCTBO CTallMOHAPHOM CeTH HaOJIOATeNbHBIX CKBAXKUH JUJISI KOHTPOJSL Pa3BUTHUS
mpoiiecca MOATOIUJICHUS, CBOEBPEMEHHOTO YCTPAHEHMsS] YTEYEK M3  BOJIOHECYIIUX
KOMMYHUKAIUW U T.[I.

Bri6op ogHOrO WM KOMIUIEKCA YKa3aHHBIX MEPOIPHUSTHI OJDKEH MPOM3BOAUTHCS HA
OCHOBE TEXHHKO-3KOHOMHYECKOI'0 aHAJIM3a C YYETOM IPOTHO3UPYEMOTO YPOBHS MOJ3EMHBIX
BOJI, KOHCTPYKTHUBHBIX U TEXHOJIOTHYECKUX OCOOCHHOCTEH, OTBETCTBEHHOCTH U PAaCYETHOTO
CpOKa 3KCIUTyaTallUHM IPOEKTUPYEMOI'O  COOPYKEHMS, HANEKHOCTH M  CTOMMOCTH
BOJO3AIIUTHBIX MEPONPUATUN U T.1I.

2.23. Ecnu noa3eMHbIe BOJbI WIM MPOMBIIIIEHHBIE CTOKM arpeCCUBHBI IO OTHOLIEHUIO K
MaTepuaniaM 3ariTyOJIeHHBIX KOHCTPYKIIMM WJIM MOTYT MOBBICHUTH KOPPO3UHHYIO aKTHUBHOCTH
TPYHTOB, JOJDKHBI MTPEAYCMATPUBATHCS AHTUKOPPO3UIMHBIE MEPOIPUATHS B COOTBETCTBUU C
tpeboBanusiMu CHull 1o mnpoeKTHpOBaHUIO 3aLIUTHI CTPOUTENBHBIX KOHCTPYKIMHA OT
KOPpPO3UH.




2.24. Tlpu m0pOEKTUPOBAaHUM OCHOBaHMH, (YHOAMEHTOB U JPYrUX MOJ3EMHBIX
KOHCTPYKLUH HUXKE MbE30METPUYECKOr0 YPOBHS HAMOPHBIX MOA3EMHBIX BOJ HEOOXOIUMO
YUUTBHIBaTh  JABJICHUE  MOJA3EMHBIX BOA U IPEIyCMAaTpuBaTh  MEPONPUSTHS,
Ipeaynpexaaone MpopsiB NOJ3EMHBIX BOJ B KOTJIOBaHbI, BCIYyYMBAaHHUE JHA KOTJIOBaHA U
BCIUIBITUE COOPYKEHUS.

I''I'YBUHA 3AJTOKEHUSA ®YHIJAMEHTOB

2.25. I'myOuHa 3a10xkeHus QyHIaMEHTOB JOHKHA IPUHUMATHCS C YIETOM:

Ha3HAYCHUS U KOHCTPYKTUBHBIX OCOOEHHOCTEN MPOEKTUPYEMOTO COOPY>KEHHUSI, HATPY30K U
BO3/ICUCTBUI Ha ero (hyH/IaMEHTHI,

rIyOuHa 3ajokeHuss (yHIAMEHTOB NPUMBIKAIONIUX COOPYKCHHH, a TakXe TITyOuHBI
MPOKIAJKU UHKEHEPHBIX KOMMYHUKALIHIA;

CYIIECTBYIOILETO U IPOEKTUPYEMOTO penbeda 3aCTpauBaeMoil TEPPUTOPUH;

WHKCHEPHO-TEOJIOTUIECKIX YCIOBUH TUIOMIAIKH CTPOUTENHCTBA ((DU3UKO-MEXaHMUYECKHUX
CBOICTB TPYHTOB, XapakTepa HarulaCTOBaHWM, HAUYMs CJIOEB, CKJIOHHBIX K CKOJIbKEHUIO,
KapMaHOB BBIBETPUBAHUS, KAPCTOBBIX MOJIOCTEHN U TIP.);

TUIPOTEOJIOTUYECKUX YCIIOBUHM IUIOMIAJKA M BO3MOXHBIX HMX H3MEHEHUI B Ipoliecce
CTPOUTEIBCTBA U IKCILTyaTalli CoopyKeHus (L. 2.17-2.24);

BO3MOXXHOT'O pa3MbIBa IPYHTa y ONOp COOPYXKEHHI, BO3BOJAUMBIX B pyciax pek (MOCTOB,
MEPEX0/I0B TPYOOTIPOBOIOB U T.I1.);

[IIyOMHBI CE30HHOTO TPOMEpP3aHUsl.

2.26. HopmatuBHas riyOMHa CE30HHOTO IPOMEpP3aHUsA TPyHTAa MNPUHUMAETCS pPaBHOU
CpeIHEel U3 eXETrOAHBbIX MAaKCHUMAaJIbHBIX TNIYOMH CE30HHOTO MpOMEp3aHHsl TPYHTOB (I10
JTaHHBIM HaONMOMeHUH 3a mepuoj He MeHee 10 JeT) Ha OTKPBHITOH, OTOJCHHOW OT CHera
TOPU30HTAIBHOM TUIOLIA/IKE PU YPOBHE MOA3EMHBIX BOJ, PACIIOJIOKEHHOM HMXKE TITYyOHHBI
CE30HHOT0 ITPOMEP3aHUsl TPYHTOB.

2.27. HopMaTuBHYIO TIIyOWHY CE30HHOTO MpOMep3aHusi TpyHTa O, M, IpH OTCYTCTBHH
JAHHBIX MHOTOJICTHUX HAONIOJIEHUN CIEAyeT ONpEeNeNsaTh Ha OCHOBE TEIIOTEXHUYECKUX
pacuetoB. J[ns palioHOB, rae TIyOMHA TPOMEp3aHusl HE MPEBHIMAeT 2,5 M, €€ HOPMaTUBHOE
3HaYeHHE JIOMYCKACTCs OMPEAETATh 1o popmyrne

dg =doy My, (2)

rae Mt - Ge3pa3MepHbIil KOOPPUITUEHT, YHCIECHHO PaBHBIA CyMMeE a0COIIOTHBIX 3HAYCHHIA

CpPEIHEMECSIUHbIX OTpHUIATENbHBIX TEMIIepaTyp 3a 3UMYy B JIaHHOM paiioHe,

npunumaeMbix o CHull mo cTpouTenbHON KIMMAaTONOTHH M TeopU3UKe, a IMpH

OTCYTCTBMM B HHMX JAHHBIX JUIsI KOHKPETHOTO IyHKTa WM pailoHa CTPOUTENbCTBA -

M0 pe3ylibTaTaM HaOIIOJEeHUI THAPOMETEOPOTIOTHIECKON CTAaHIINH, HAXOSIICHCs B

aQHAJIOTUYHBIX YCIOBUSX C palOHOM CTPOUTENIbCTBA;

do -BenuumMHa, IpUHUMaeMasi paBHOM, M, JJIS:

CYrIMHKOB U TivH - 0,23;

cyrecel, MecKoB MEJIKUX | MbuieBaThIX - 0,28;

MECKOB TPaBEIUCTHIX, KPYIMHBIX U CpenHel kpymHocTH - 0,30;

KpPYIHOOOJIOMOUHBIX TpyHTOB - 0,34.

3naueHre COo 11 TPYHTOB  HEOAHOPOIHOTO  CIIOXKEHHS  ONMpEHeseTcss — Kak
CpEIHEB3BEIICHHOE B MpeJieax rIyOUHBI TPOMEpP3aHusl.

2.28. PacueTHas riyOMHA CE30HHOTO MpomMep3aHus rpyHTa O, M, ompemensercs IO

dopmyne

de =k, d,
f h* fn (3)

rie Om - HopMaTuBHAs TIyOMHA IPOMEp3aHus, ompeesiemMas 1o mi. 2.26. u 2.27;
Kn - KOO PUIHEHT, yYUTHIBAIONIMH BJIHMSHHE TEIUIOBOIO PEKUMa  COOPYKCHHS,




NPUHUMAEMBIH: ISl HapyXHBIX (PYHIaMEHTOB OTAIJIMBAEMBIX COOPYKEHHUH - 110
Tab1.1; 11 HApYXKHBIX ¥ BHYTPEHHUX (DYHIAaMEHTOB HEOTAIUIMBAEMBIX COOPYKEHUMN

- kn = 1,1, kpoMe paifoHOB C OTPULIATEIBHON CPETHETOJOBOM TEMIIEPATYPOH.
[Ipumeuanue. B palioHax ¢ OTpUIATENBHON CPEAHEroJIOBOM TeMIlepaTypod pacueTHas NIyOuHa
IpOMep3aHus IPYHTa JJIs HEOTAIlJIMBAEMbIX COOPY)KCHUH JOIDKHA ONPEAeNAThCS TeIUIOTEXHUUECKUM PacyeToM

B cooTBeTcTBUM ¢ TpeboBaHmsiMu CHull nmo nmpoekTupoBaHHIO OCHOBaHMH W (YHJAMEHTOB Ha BEYHOMEP3JIBIX
IpYHTax.

PacuerHas rmyOuHa npomep3aHust JOHKHA ONPEAENATHCS TEINIOTEXHUUYECKUM PacuyeToM U
B Cilyyae MPUMEHEHHUS IMOCTOSHHOM TEIUIO3alUThl OCHOBAHUs, a TaKXXe €CIM TEeIUIOBOM
PEXUM MPOEKTUPYEMOTO COOPYKEHHUS MOKET CYIIECTBEHHO BIMATH Ha TEMIIEPaTypy I'PYHTOB
(XOIOIUITBLHUKHU, KOTEIBHBIC U T.I1.).

Taoauma 1
Koaddunment Ky nmpu pacueTHOM CpeIHECYTOYHOM
OcOBEHHOCTH COOpYKEHIA TEeMIIepaType BO31yXa B IIOMCIICHHH, Hp:IMBIKaIOH.IeM K
HapyXHbIM QyHIamenTam, °C
0 5 10 15 20 u Goutee
bes moaBaa ¢ moysamMmu, yCTpanBacMbIMU:
10 TPYHTY 0,9 0,8 0,7 0,6 0,5
Ha Jlarax o rpyHTy 1,0 0,9 0,8 0,7 0,6
10 YTEIUICHHOMY LOKOJIEHOMY MEPEKPBITHIO 1,0 1,0 0,9 0,8 0,7
C moJaBajioM HJIH TEXHUYECKUM IT0IMO0JIHLEM 0,8 0,7 0,6 0,5 0,4

HMpumeuanus: 1. [IpuBenennsie B Tabn.l 3uauenust kodpduipienta Kn oTHOCATCS K QyHIaAMEHTaM, y
KOTOPBIX PacCTOSIHHE OT BHEILIHEW I'paHU CTEHBI 10 Kpas ¢yHmamenta af < 0,5 M; ecaum af > 1,5 M, 3HaUeHHUS
ko3¢ ¢unuenra Ky, nossimratorcst Ha 0,1, HO He OoJiee yeM 0 3HaueHus Kn = 1; Ipu MPOMEKYTOYHOM pasMepe ai
3HaueHus Ky onpeensoTes 1o HHTEPIOISIHH.

2. K moMmernieHusiM, MPUMBIKAIOIIUM K HApY)XHbIM (DYHIaMEHTaM, OTHOCSATCS TOJBAJIbI M TEXHUYCCKHC
MOJITIOJBS, @ IPH UX OTCYTCTBUH - IIOMEILEHHS MIEPBOTO 3TaXa.

3. Tlpu POMEKYTOUYHBIX 3HAYEHHUAX TEMIIEPATyPhl BO3AyXa KOI(DQHUIMEHT Ky TIPHHUMAETCS ¢ OKPYTIICHHEM
JI0 OJIKANIIIero MEHBIIETO 3HAYCHHS, YKa3aHHOTO B Ta0I. 1.

2.29. I'mybuna 3anoxeHus (PyHIAMEHTOB OTAIUIMBAEMBIX COOPYXEHHUH MO YCIOBHSIM
HEJIOMYILEHUS MOPO3HOI'O MyYeHHs TPYHTOB OCHOBAHUS JIOJKHA Ha3HAYaThCS:

a) JUIs Hapy>KHBIX (PyHIaMEHTOB (OT ypOBHS IJITAHUPOBKH) 1O Ta01. 2;

0) nnst BHYTpeHHUX (YHIAMEHTOB - HE3aBUCHMO OT PACUETHON TIIYOWHBI MPOMEP3aHUS
TPYHTOB.

['myOuHy 3a0)keHUsT HapyXHBIX (DYHIaMEHTOB IOIYCKAeTCsl Ha3HAyaTh HE3aBUCHUMO OT
pacueTHOH rITyOUHBI TPOMEP3aHUs, ECITH .

(yHAaMEHTBl ONUPAIOTCS HA IECKU MEIKUMHM M CHEIMaJIbHBIMM HCCIEIOBAaHUAMU Ha
JAHHOM TIUIOIIa/IKe YCTAHOBJIEHO, YTO OHU HE HMMEIOT IYYMHHCTBIX CBOMCTB, a TakKXke B
cilyyasiX, KOIJla CIEUUAJIbHBIMU MCCIEJOBAHUSAMH W pacyeTaMu YCTAHOBJIEHO, YTO
negopMalMu TPYHTOB OCHOBAaHUS NpPU HUX IPOMEP3aHWU W OTTAMBAHWW HE HAapyLIaloT
9KCIUTYaTallMOHHYIO IPUTOJHOCTh COOPYKEHHUS;

IPEIyCMOTPEHBl  CHELUAIbHBIE  TEIUIOTEXHUYECKHE MEPONPUSITHS, MCKIIOYAOLINE
IIpOMEp3aHue IPYHTOB.

2.30. I'myOuHy 3a0’K€HUSI HAPYKHBIX W BHYTPEHHUX (YHAAMEHTOB OTaIIMBACMbIX
COOPYKEHHH C XOJOJHBIMH TNOJBAJIAMH M TEXHUUYECKUMH TOANOJIBAMHU (MMEIOLIMMHU
OTPHIIATENIbHYIO TEMIIEPATYpPy B 3UMHUH MEPUOJ) CIEAYET MPUHUMATD 10 Talid. 2, cuuTas oT
1oJj1a 10 NoBajIa WM TEXHUYECKOTO MOAIObSL.

Tabnunpa 2
I'nyOuna 3anoxeHust GyHIaMEHTOB B 3aBUCHMOCTH OT
rpyHTLI nona HO,HOIHBOﬁ (bYH[[aMCHTa FHY6I/IHLI pacnonomeHI/m ypOBHS{ IIOA3EMHBIX BOJ dw, M, l'IpI/I
dw<df+2 dw>df + 2
CKaHLHLIe, prHHOO6.HOM0'-IHI)I€ C IICCHYaHbIM He 3aBUCUT OT df He 3aBUCUT OT df
3allOJIHUTCIICEM, IICCKH I‘paBeﬂI/ICTLIe, prHHLIe nu




I'nyOuna 3anoxeHust pyHIaMEHTOB B 3aBUCHMOCTH OT

I'pyHTHI IOJ TOAOIIBOM PyHIaMEHTA rIIyOMHBI PACIIONIOKEHUS YPOBHS MOI3EMHBIX BOJ Oy, M, IPH
dw<df+2 dw>df + 2
cpenHell KpymHOCTH
[ecku MenKue U MbLICBaThIC He menee dy He 3aBucwur ot 0
Cynecu ¢ nokasaresem Tekydectu | < 0 He menee dy He 3aBucur or d
Cynecu ¢ nokasareseM Tekydectd | > 0 He menee dy He 3aBucur or d
CyriuHKH, TIHHBL, a TaKXKe KPYMHO-00J0MOYHbIC He menee dy

TPYHTBl C TIBUICBATO-TJIMHUCTBIM 3aIllOJIHUTEIEM
IpY [0Ka3atesne TeKydecT rpyHra I > 0,25
CyrivHKH, TIIMHBIL, a TaKKe KPYITHO-OOJIOMOYHBIC He menee ds He menee 0,5 ds
TPYHTBl C IIBIJIEBATO-TJIMHHUCTBIM 3aIIOJHUTEIEM
IpU NoKa3aresne TeKkydecTu rpyHra | < 0,25

HIpumeuanus. 1. B coyyasx, xorga riayOuHa 3ajoXKeHHS (YHIAMEHTOB HE 3aBHCHT OT pPacdeTHOU
riyOuHbI ipoMep3anust Ui , COOTBETCTBYIOIINE TPYHTHI, YKa3aHHBIC B HACTOSIICH TaGIIHIle, JOJKHBI 3aJIeTaTh 110
rIIyOWHBI He MEHEee HOPMATHBHOM TITyOHHBI IpoMep3anust Orn.

2. ITonos>xeHne ypoBHS MOI3EMHBIX BOJ JAOJDKHO NPUHUMATHCS C YYeTOM yKa3aHui mm. 2.17-2.21.

2.31. I'myOuna 3am0XKeHHS HApPY>KHBIX M BHYTPEHHUX (YHIAMEHTOB HEOTAITMBAEMBIX
COOpPY)KEHHMI JIOJKHAa Ha3HadaThCsl MO Tald. 2, MpH 3TOM TINIyOMHA MCYHCISETCS: MpH
OTCYTCTBHH T0JIBajla WJIM TEXHUYECKOTO MOIONbS - OT YPOBHS IUIAHUPOBKH, a MIPU HATUYUU
- OT I1OJIa 1moJaBaJjia NJIN TEXHUYCCKOT'O ITOAIIOJIbA.

2.32. B npoekTte ocHOBaHMI U (hyHAAMEHTOB JIOJDKHBI MPEyCMATPUBATHCS MEPOTIPUSATHS,
HC NOIMYCKAOMUC YBIIAKHCHUA I'PYHTOB OCHOBAHUA, 4 TAKIKC MIPOMOPAKUBAHUA UX B IICPUOJ
CTPOUTENCTBA.

2.33. OyHIaMEHTBl COOPYXKEHHUSI MM €ro OTCeKa JOJDKHBI 3aKJIa/IbIBAThCS HA OJHOM
ypoBHe. [Ipyn HeoOX0IMMOCTH 3aJI0KEHUSI COCEAHUX (DYH/IaMEHTOB Ha Pa3HBIX OTMETKaxX HX
A0IMYCTHUMAs pa3HOCTh OMPCACIIACTCS UCXOO UX YCIIOBUA

Ah < a(tgen + ¢ /p), (4)

TZIe @ - PaCCTOSIHUE MEXAY yHIaMEHTaMHU B CBETY;
M A C| - paCuYCTHBIC 3HAYCHHUA COOTBCTCTBCHHO YIJIa BHYTPCHHCETO TPCHUA H YACIBHOI'O
cuerieHus rpynTa (om. 2.12 - 2.14);
p- cpemHee JaBlEHHWE TMIOJ TOAOIIBOM  BBIIIEPACIIONOKEHHOTO (QyHAaMEHTa OT
pacyYeTHBIX HArpy30K (IS pacueTa OCHOBAHMS IO HECYIIEH CIIOCOOHOCTH).

PACUYET OCHOBAHMI IO JE®OPMAIIUAM

2.34. llenpro pacdeTra OCHOBaHUM 1O JehOpMAITUsIM SIBIISIETCS OTpaHUYCHHE aOCOTIOTHBIX
WIH OTHOCHUTEIBHBIX TepeMelieHuid (QyHAaMeHTOB U HaadyHIAMEHTHBIX KOHCTPYKIUI
TaKUMHU MPEIEIAMU, IPU KOTOPBIX TAPAHTUPYETCSI HOPMAJIbHAS HKCILTYaTalUsl COOPYKEHUS U
HE CHUXAETCSl €ro JOJTOBEYHOCTh (BCIEICTBHUE TMOSBIEHUS HEIOMYCTUMBIX OCaloK,
MOABEMOB, KpPEHOB, HM3MEHEHUM TMPOEKTHBIX YPOBHEH U TIOJOKEHUW KOHCTPYKIIUH,
paccTpoiicTB MX coeAMHEHMH U T..). IIpm »TOM HMMeercs B BUAY, YTO IMPOYHOCTH H
TPELIMHOCTONKOCTh (PYHIAMEHTOB U HaA(PYHIAMEHTHBIX KOHCTPYKIIMIA TPOBEPEHBI PACUETOM,
YUUTBHIBAIOIIMM YCWJIMS, KOTOpPbIE BO3HMKAIOT IPU B3aUMOJECHCTBUM COOPYKEHHUS C
OCHOBAaHHEM.

IIpumeuanue. [Ipu MpOSKTHPOBAHUK COOPYIKEHHH, PACIIONIOKEHHBIX B HEIOCPEICTBEHHOW OJIM30CTH
OT CYIICCTBYIOIIUX, HEOOXOJMMO YYHTBHIBATH JOMOJHHUTEIBHBIC Ie(OPMALMN OCHOBAHUH CYIIECTBYHOIIUX
COOPYXEHUI OT HArPY30K MPOEKTUPYEMBIX COOPYKEHUH.

2.35". Hedopmaruu ocCHOBaHUS OAPA3ICISIOTCS Ha:

ocaakd - gedopmanuu, MPOUCXOAALINE B pe3yjibTaTe YIUIOTHEHUS TPYHTa IOJ
BO3JICICTBMEM BHEIIHMX HAarpy30K M B OTACIBHBIX CIydasX COOCTBEHHOrO Beca IpyHTa, HE
COTPOBOKIAOIINECS KOPSHHBIM U3MEHEHUEM €T0 CTPYKTYPBL;

npocaakd - jaedopmamuu, TPOUCXOASAIINE B pE3ylbTare YIDIOTHEHUS TPYHTA TI0J




BO3/ICHCTBUEM KaK BHEIIHUX HAIPY30K M COOCTBEHHOI'O Beca TPYHTA, TaK U JOMOJHUTEIbHBIX
¢bakToOpoB, TaKUX, KaK, HApUMep, 3aMauyrlBaHUE [TPOCATOYHOTO TPYHTA, OTTAUBAHUE JIETOBBIX
IIPOCJIOEK B 3aMEp3ILIEM I'PYHTE U T.I1.;

MOIBEMBI U OCAJKHU - NehopMaliuy, CBA3aHHbBIE C U3MEHEHHEM 00beMa HEKOTOPBIX TPYHTOB
OpY M3MEHEHUH WX BIAXHOCTH WJIM BO3JCHCTBUM XUMHUYECKHX BEIIECTB (HaOyxaHue H
ycazika) ¥ MpH 3aMEp3aHuU BOJIbI M OTTAaMBAHUHM JIbJIa B IIOPax rpyHTa (MOpO3HOE MyYeHHUE U
OTTanBaHUE I'PYHTA);

ocemaHus - nedopmanuu 3eMHOW MOBEPXHOCTH, BbI3bIBa€Mble Pa3pabOTKOM IMOIE3HBIX
MCKOIIAEMBIX, I3MEHEHUEM THIPOr€0JI0THYECKUX YCIOBUM, TOHMKEHUEM YPOBHS IOA3EMHBIX
BOJI, KapCTOBO-CY(P(HO3MOHHBIMHU MTPOIIECCAMH H T.II.;

TOPU30HTAJIbHBIC TIEpEMEIEHUS - 1eopMallii, CBSI3aHHBIE C IEHCTBHEM FOPU30HTAIBHBIX
Harpy3o0k Ha ocHOBaHUE ((pyHIaMEHTHI PACIIOPHBIX CHUCTEM, MOATIOPHBIE CTEHBI U T.J.) UIH CO
3HAYUTEIbHBIMHU BEPTHKAIBHBIMU MIEPEMEIIEHUSMH TOBEPXHOCTH MPH OCEAAHUAX, TPOCAIKAX
TPYHTOB OT COOCTBEHHOTI'O Beca U T.II.

npoBasibl - JAedopMany 3eMHON MOBEPXHOCTH C HApyIIEHHEM CIUIOIIHOCTH TPYHTOB,
oOpa3yromuecs BCIeICTBUE OOPYIICHUs TOJIIM FPYHTOB HaJ KapCTOBBIMHU MOJOCTAMHU WU
TOPHBIMH BBIPAOOTKAMH.

2.36. Jlebopmaruss OCHOBaHHSI B  3aBUCUMOCTH OT TIPUYMH BO3HHUKHOBEHHS
NOZIPa3eIIAI0TCS Ha JBA BUAA:

nepBeli - nedopManuu OT BHENIHEM Harpy3ku Ha OCHOBaHHE (OCaIKH, MPOCAIKH,
TOPU30HTAIIBHBIE NIEPEMEILIEHU);

BTOpOi - gnedopmaiuu, HE CBS3aHHBIE C BHEIIHEW HAarpy3kKod Ha OCHOBaHUE U
NPOSIBJIAIONINECS B BHJIE BEPTUKAIBHBIX U TOPU3OHTAIBHBIX IEPEMELICHUN MOBEPXHOCTU
OCHOBaHU (OCeaHusl, MPOCAJIKH TPYHTOB OT COOCTBEHHOTO BECa, MOILEMBI | T.I1.).

2.37. Pacuer ocHOBaHMH TO JegopMalusM JOJDKEH TPOU3BOJUTHCA W3  YCIOBHSA
COBMECTHOM pabOThI COOPYKEHUS U OCHOBAHUSI.

Jedopmaruyn OCHOBaHUS JIOMYCKaeTcs ONpeAeisaTh 0e3 ydyeTa COBMECTHOW paboThI
COOPY’KEHHSI 1 OCHOBAHHUS B CIy4asiX, OTOBOPEHHBIX B II. 2.5.

2.38. CoBmecTHas Aedopmariusi OCHOBAHUS M COOPY>KEHHUSI MOXKET XapaKTepHU30BaThCA:

a0COJIIOTHOM OCaJKON OCHOBAHMS S OTIEIBLHOTO (hYHIaMEHTA;

CpeHEeH 0CaKON OCHOBAHHS COOPYKEHUS S ;

OTHOCHUTEJIBHOW HEPABHOMEPHOCTBIO 0CaI0K ABYX (yHIaMeHTOB AS/L;

KpeHOM (yH/IaMeHTa (COOpYKeHUs) I;

OTHOCHTEJIBHBIM ITPOru0OoM i BeirrOom f/L;

KPUBHU3HON M3rH0aeMOro y4acTKa COOpYyKEHHs ;

OTHOCHUTEIIbHBIM YTJIOM 3aKpY4YHBaHUS COOPYKEHUS ;

TOPU30HTAILHBIM IIepeMelieHreM (yHaMeHTa (COOPYKEHUSs) U.

[IpumMeuyaHnue. AHaloOrMuHble XapakTEPUCTHKH JedopMmanuii MOTyT YCTaHAaBIMBATHCS TaKXKe IS
Ipyrux nedopmanuii, ykazaHHbIX B 1. 2.35.

2.39. Pacuer ocHOBaHUH 11O AepOpMAIUSAM TPOU3ZBOAUTCS UCXOS U3 YCIOBHS
S < Sy, (5)

Ta€ S - COBMECTHaA I[eq)OpMaLII/I}I OCHOBAaHUA U COOPYKCHHA, OoIpchaciaCMas pacdicToM B
COOTBETCTBHUH C YKa3aHUSAMHU 005S3aTEIHHOTO NIPHUIOKCHHUS 2;
Sy - TMpenenbHOE 3HAYCHUE COBMECTHOW JeopMalliii OCHOBAHHS U COOPYKCHHS,
YCTaHABIIMBA€MOE B COOTBETCTBUHM C YKa3aHUSMH L. 2.51-2.55.

IHIpumeuanus. l. B HEOOXOOMMBIX CITydasX Ui OLEHKH HAIPSDKECHHO-IE(OPMHPOBAHHOTO COCTOSHUS
KOHCTPYKIMH COOPYXCHHUH C yUETOM JUIMTENBHBIX IPOILECCOB M MPOTHO3a BPEMEHH KOHCOJIMAAINN OCHOBAHHS
CIIeZyeT MIPOU3BOIUTE pacueT 0Cal0K BO BPEMEHH.

2. Ocajku OCHOBaHMS, MPOUCXOSIINE B MPOLIECCE CTPOUTENBCTBA (HAIPUMED, OCaJKH OT Beca Hachlle 10
yCTpOKCTBa (PYHIaMEHTOB, OCAJIKU O OMOHOJIMYMBAHUS CTHIKOB CTPOUTEIHHBIX KOHCTPYKIIHH), JOMYCKACTCS HE
YUHUTBHIBaTh, €CJIM OHU HE BIUSAIOT HA SKCIUTYaTAIllHOHHYIO MPUTOTHOCTh COOPYKEHHI.



3. Ilpu pacuere ocHoBaHMH MO AedopmanusiM HEOOXOJMMO YYHTHIBATH BO3MOXKHOCTH HM3MEHEHHS Kak
pacdeTHbIX, TaK WM NPENeNbHBIX 3HadeHWi nedopmanmii OcCHOBaHMA 3a CYET NPHMEHEHUS MEpPONPHATHH,
yKa3aHHBIX B O1L. 2.67-2.71.

2.40. PacyeTrHas cxema OCHOBAaHMs, HCIOJb3yeMas MJs OINpPEAENIEHUS COBMECTHOM
nedopMaliuu OCHOBAaHHUS U COOPYKEHUs, JOJKHA BBIOUPATHCA B COOTBETCTBUH C yKa3aHUSMU
. 2.4.

Pacuer nedopmaumii ocHOBaHMS cienyeT, Kak IPaBUJIO, BBINOJHATh, TNPUMEHSSA
pacyeTHYIO CXEMY OCHOBAHHS B BUJE:

JUHEHHO AeQOopMHUPYEMOro MOJYHIPOCTPAHCTBA C YCIOBHBIM OrPAaHUYEHUEM TITYyOHHBI
cxrMaeMoi Tomu He (1. 6 00s3aTeIbHOr0 IPUIOKEHUS 2);

JUHENHO AepOopMHUPYEMOro €105, eCIIu:

a) B Ipefesax CXUMAeMOM TONIM OCHOBaHMS Hc, ompelneneHHOM Kak JUIsl JTMHEWHO
nehopMUPYEMOT0 TOTYIPOCTPAHCTBA, 3aJIeraeT CJIOW TPyHTa ¢ MoayieMm aedopmaruu Ei >
100 MIIa (1000 krc/cm?) 1 TOMIUHOM N1, YIOBIETBOPSIONIEH YCIOBHIO

h, > HC(1—3,/E2/E1), ©)

rae E> - momyne  gedopManmuu  TpyHTa, TOACTHIIAIONMIETO CJIOH TpPyHTa C MOJIYJIeM
nedpopmaruu Ei;
0) mupuHa (auametp) Gynaamenta b > 10 M 1 Moaynb AedopMaIi TPYHTOB OCHOBAHHMS
E > 10 MIIa (100 krc/cm?).
Tonmuna nuHeitHO nedopmupyemoro cinos H B ciydae «a» NMpUHUMAETCS 10 KPOBIH
MaJIOC)KUMAEMOTO TPYHTA, B clydae «0» BBIYHCISIETCS B COOTBETCTBUU C YKa3aHUSMH 1. 8
00513aTeNTLHOTO MPUIOKEHHUS 2.

Ipumeuanue. Cxemy nuHelHO NeopMHPYEMOro Ciosl JOIMYCKAaeTcsl MPUMEHATh il (QyHIaMEHTOB
MIAPUHOK b > 10 M npy HAIMYKK B TpEENiaX COKUMAEMOM TOJIIIH CJIOEB IPYHTa ¢ MoAyeM aedopmarmu E > 10
MTIla (100 xrc/cm?), ecniu ux cymMmapHas TosuHa He npesbimaet 0,2 H.

2.41. Tlpm pacuere nepopManuii OCHOBAHHS C HCIOJIB30BAHMEM PACUYETHBIX CXEM,
yKa3zaHHbIX B 1. 2.40, cpeaHee MaBi€HUE TOJ TOJOUIBOM (yHIaAMEHTa P HE JOJDKHO
TIPEeBBINIATh PACUETHOTO CONPOTUBIICHHS TPYHTA OocHOBaHHsA R, kIla (Tc/M?), ompeenseMoro
no ¢opmyie

7/17/ 2 [ !
R = Ck—c [Mykzb}/” +qul}/ll -I-(Mq _1)db}/|| +MCCII 1 (7)

T2 Je1 M Je2 - KOO(PPULIMEHTHI, yCTIOBUN pabOThI, MpUHUMAaeMbIe 10 Tal1. 3;

k- koapduiment, npuHUMaeMblii paBHbIM: Ki = 1, ecid NPOYHOCTHBIC
XapakTepUCTHKU TpyHTa (¢ © ¢) OIpeAeleHbl HEMOCPEICTBEHHBIMU
ucnbiTanusMu, ¥ Ky = 1,1, ecau oHU TPUHATHI 10 Taba. 1-3 peKOMEHIyeMOTo
HNPUJIOKEHUS 1;

My, Mgy, Mc - k03¢ duIeHTsl, npuHUMaeMble 1o Tab. 4;

k; - k03 puIIHeHT, IPUHUMAEMBIH PABHBIM:
mpu b <10m-k; =1, mpu b > 10 m - k; = zo/b + 0,2 (3mech 2o = 8 m);

b - mmpuHa nmomomBel hyHIAMEHTA, M;

/I ~OCPETHEHHOE pacyeTHOE 3Ha4YeHHE YAENbHOTO Beca TPYHTOB, 3aJIEraroIINX
HUKE TOJOMIBH (DyHIAaMeHTa (IpH HAIWYHUH TIOJ3€MHBIX BOJ| OTPEICNeTCS C
y4EeTOM B3BEIIMBAOIIETO JeiicTBus Boabl), KH/MS (Tc/M°);

71l - TO e, 3aJIeTaloNHX BBIIIE MOJOIBEI;
Cll - pacyeTHOE 3HAa4YeHHWE YACNBHOTO  CICIUICHUS TPYHTa,  3aJerarolero
HETIOCPEICTBEHHO IO TIOIOIBOM GyHIaMenTa, klla (TC/MZ);

di - rmyOuHa 3anokeHus: (QyHIAaMEHTOB OECIIOBANBHBIX COOPY)XEHUH OT ypPOBHS

IUTAHUPOBKY WM TPUBEJIEHHAs TIIyOMHA 3aJI0)KEHUS HapYKHBIX U BHYTPEHHHUX



(GyHIIaMEHTOB OT TOJa MOBaJIa, onpeaensieMas o Gopmyse
dy=hg+hsre 7n, (8)

rie Ns - TOJIMHA CJI0S TPYHTA BBIIIE TOAOMIBE ()yHIaMEHTa CO CTOPOHBI TO/IBANIA, M;
Nef - TONIIMHA KOHCTPYKIMH TI0JIa [IOJ[BAJIA, M;
Jf - PACYETHOE 3HAUEHHUE Y/IeTIbHOTO Beca KOHCTPYKIUHK Hoja nojasana, kH/v3 (Te/mP)
db - TIyOMHa To/BaNIa - PAcCTOSIHUE OT YPOBHs IUIAHUPOBKU JIO TIOJIA MMOJBajia, M (IUis
COOPY)KEHUIA ¢ TToIBaIOM HiMpuHOi B < 20 M 1 riryOuHOi# cBbItie 2 M nnpuHUMaetcs Uy
=2 M, Ipu mupuHe noasaia B > 20 m - dp = 0).

HDpumeuvanus: 1. Qopmyny (7) gonmyckaeTcsi IPUMEHSTH MpH 060k Gopme PpyHIaMEHTOB B ILIaHE.
Ecmm momomBa ¢yHmamenta mmeeT (opMy Kpyra WM TPaBIIIBHOTO MHOTOYTOJNBHUKA IUIOMAABI0 A,

NPUHUMAETCS b =4

2. PacyeTHble 3HAaYCHHUsI yICTBPHOrO Beca TPYHTOB M Marepuaja Ioja mojpana, Bxomsimue B hopmyny (7),
JOIYCKAaeTCs IPUHUMATh PAaBHBIMH UX HOPMATUBHBIM 3HAYCHUSM.

3. PacyeTHOe cONMpOTHBIIEHHE TPYHTA IIPH COOTBETCTBYIOLIEM O0OCHOBAHUM MOXET OBITh YBEJIMYEHO, €CIIH
KOHCTPYKLMS (QyHIaMEHTA YIIy4IllaeT YCIOBHSl €T0 COBMECTHOM PabOThI C OCHOBAHUEM.

4. Insa QyHIAMEHTHBIX IUIMT C YIJIOBBIMHM BBIPE3aMH pAacueTHOE CONPOTHBICHHE TI'PYHTa OCHOBAHUS
JIOITyCcKaeTcsl yBenu4uuBath Ha 15 %.

5. Ecim di > d (d - rinyOuHa 3anoxkenus GyHIaMeHTa OT YPOBHs IIAHUPOBKH) B hopmyiie (7) IpHHUMAETCS
di=dud,=0.

TaoOoauima 3

KoaddumueHT y.2 A7 COOpyKeHHN C
JKECTKOM KOHCTPYKTHUBHOM CXEMOU MpHU

Koaddpunment
I'pyHTSHI OTHOIICHHUH JITTMHBI COOPYKEHHS HITH €T0
Y1 orceka K Beicote L/H, paBHoM
4 u bonee 1,5 u menee

KpynHooO/M0MOYHBIE € TIECUYAaHBIM 3allOJIHATEIEM U 1,4 1,2 1,4
necyaHble, KPOME MEIIKHX U IBLIEBATHIX
Ilecku menkue 1,3 1,1 1,3
TIecku nbuieBaTHIE:

MaJOBJIaJKHEBIEC U BJIaJKHEIE 1,25 1,0 1,2

HACBIIICHHBIE BOJOM 1,1 1,0 1,2
[TbuIeBaTO-TIMHUCTEIC, & TAKKE KPYITHOOOIOMOYHBIC C 1,25 1,0 1,2

IBUICBATO-TJIMHUCTBIM 3aIIOJIHUTENEM C MOKazaTeleM
TEKy4ecTH IpyHTa uiu 3anonuurens I < 0,25
[TpuTeBaTO-TAMHKCTEIE, a TaK)Ke KPYITHOOOIOMOYHBIE C 1,2 1,0 1,1
NBUICBATO-TJIMHUCTBIM 3allOJHUTENEM C II0Ka3aTeleM
TeKy4ecTH IpyHTta uiu 3anonuaurens 0,25 < 1. < 0,5
IIbLICBATO-TIIMHUCTHIC, & TAKIKE KPYITHOOOJIOMOYHBIC C 1,0 1,0 1,0
NBUICBATO-TJIMHUCTBIM 3allOJHUTENEM C II0Ka3aTeleM
TEKy4eCcTH IpyHTa uiu 3anonuurens I > 0,5

Ilpumeuanusa: 1. K coopyxeHus M C >XK€CTKOM KOHCTPYKTHBHOM CXEMOH OTHOCSITCS COOPY>KEHHS,
KOHCTPYKIIMU KOTOPBIX CHENUAIBHO MPUCIIOCOOICHBI K BOCIIPHATHIO YCHIIHN OT AeOopMariil OCHOBAHHA, B TOM
YHCIIe 3a CYEeT MEPOTIPUATHH, yKa3aHHbIX B 1. 2.70, 0.

2. Jlnsa 3maHuii ¢ THOKOIM KOHCTPYKTHBHOW CXeMOW 3HaueHHe Kod((HUUMEHTa Y., NMPUHUMAETCS PaBHBIM
eNHUIIC.

3. Tlpu mpoMeskyTOUHbIX 3HaueHwU L/H K03 hutuenT .2 onpenensercs Mo HHTEPIIOISIIHH.

Tabnuua 4

VYron BHYTpEeHHEro Koapuunents Yron BHYTpEHHETo Koa¢ppuunenrst
TPEHHS, i1, TPAL. My Mg M TPEHHUsI, Py, Tpal. My Mg M

0 0 1,00 3,14 23 0,69 3,65 6,24

1 0,01 1,06 3,23 24 0,72 3,87 6,45

2 0,03 1,12 3,32 25 0,78 4,11 6,67

3 0,04 1,18 3,41 26 0,84 4,37 6,90

4 0,06 1,25 3,51 27 0,91 4,64 7,14




VYron BHYTpEeHHEro Koapuunents Yron BHYTpEeHHETo Koa¢ppuunenrst
TpEHus, @i, Tpaj. Mg Mg M, TPEHUs, i1, Fpaj. Mg Mg M,
5 0,08 1,32 3,61 28 0,98 4,93 7,40
6 0,10 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1,47 3,82 30 1,15 5,59 7,95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
11 0,21 1,83 4,29 34 1,55 7,22 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,24 9,97
14 0,29 2,17 4,69 37 1,95 8,81 10,37
15 0,32 2,30 4,84 38 2,11 9,44 10,80
16 0,36 2,43 4,99 39 2,28 10,11 11,25
17 0,39 2,57 5,15 40 2,46 10,85 11,73
18 0,43 2,73 5,31 41 2,66 11,64 12,24
19 0,47 2,89 5,48 42 2,88 12,51 12,79
20 0,51 3,06 5,66 43 3,12 13,46 13,37
21 0,56 3,24 5,84 44 3,38 14,50 13,98
22 0,61 3,44 6,04 45 3,66 15,64 14,64

2.42. TlpenBaputenbHble pa3Mepbl (YHAAMEHTOB HA3HAYAIOTCS MO KOHCTPYKTHBHBIM
COOOpaKeHUSIM MJIM UCXOAS M3 TaOJMUYHBIX 3HAYEHUH PAacyeTHOrO CONPOTHUBICHHS TPYHTOB
OCHOBaHUsI Ro B COOTBETCTBUM C pPEKOMEHAYEMBIM HIpuiokeHueM 3. 3HadeHMsIMH Ro
JIOITyCKAETCs TAKXKe MOJIb30BaThCA Il OKOHYATENbHOTO HA3HAUCHUS pa3MepoB (PyHIaMEHTOB
3manuii u coopyxkenuit 1l kimacca, eciiu OCHOBaHHE CIIOKEHO TOPH3OHTAIBHBIMU (YKJIOH HE
6onee 0,1), BbIIEpKAHHBIMM 110 TOJIIMHE CIOSMH TPYHTAa, CKHUMAEMOCTb KOTOPBIX HE
YBEJIMYMBACTCS B Mpeienax rNyOuHbl, paBHOM JBOWHON MMpHHE HanOoibLIero GyHIaMeHTa,
CUUTAas OT €ro MOJOUIBBI.

2.43. PacueTHOEe COIPOTUBIEHHWE R OCHOBaHHWS, CI0XXEHHOTO KpPYIMHOOOJIOMOYHBIMH
rpyHTamH, BbluMcaserca mno Qopmyne (7) Ha OCHOBE pE3YyIbTAaTOB HEMOCPEACTBEHHBIX
OIpeAEIIEHNI IPOYHOCTHBIX XapaKTEPUCTUK IPYHTOB.

Ecnu conepsxanue 3anmonnurens npesbimaeT 40 %, 3HaueHue R st kpymHOO6I0MOYHBIX
TPYHTOB JIOITYCKa€TCs ONPEAEIATH N0 XapaKTEPUCTUKAM 3aIlOJIHUTEISL.

2.44. PacueTHOE COMPOTHUBIICHHWE TPYHTOB OCHOBaHMS R B Cilydae WX YIUIOTHCHHS WU
YCTPOMCTBA MOAYLIEK JOJDKHO ONPEAENATHCA UCXOIA U3 33JaBa€MbIX MPOEKTOM pacueTHBIX
3HA4EeHUH (PU3NKO-MEXaHUUECKUX XapaKTEPUCTHK YIUIOTHEHHBIX IPYHTOB.

2.45. PacyeTHOE CONPOTHBIIEHUE IPYHTOB OCHOBAaHUS R MpH MpephIBUCTHIX (hyHIAMEHTaX
ompenenseTcss Kak JUIsl JICHTOYHBIX (yHIAMEHTOB TO YyKa3zaHusMm nn. 2.41-2.44 ¢
NOBBIIICHUEM 3HaueHHs R koaddunrenTom Ky, npuHrMaem mo Tad. 5.

TabOaxuia 5

3navenne K03 PuIEeHTa Ky U1t IECKOB (KPOME PBIXJIBIX) H IBLUIEBATO-TIIMHUCTBIX

Bug GyHIaMeHTHBIX TPYHTOB COOTBETCTBEHHO NMPH KO (DHUITMEHTE IOPUCTOCTH € U IMOKa3aTelle TeKyJIecTH |

ILIUAT e<0,5; e =0,6; e>0,7;

IL<0 IL=0,25 IL>0,5
TIpsiMOyTOJIBHBIC 1,3 1,15 1,0
C yrioBBIMHU BBIpE3KaMHU 1,3 1,15 1,15

IMpumeganus: 1. Ilpu npoMexyrouHslx 3Ha4YeHmwIX e W | kodbduumenr kg mpuHEMaercs mo
MHTEPIOIALUH.
2. JIyisi AT ¢ YIIIOBBIMU BbIpe3aMu KOG OULUHEHT Ky yIUTHIBACT NOBBILICHHE R B COOTBETCTBHH € TIPHUM. 4 K

n.2.41.

2.46. Ilpu yBenmnueHUN Harpy30K Ha OCHOBAaHUH CYIIECTBYIOIIMX COOPYKEHUHN (HarIpumep,
IIPU PEKOHCTPYKIIMM) PACUETHOE COIPOTUBIEHUE IPYHTOB OCHOBAHUS JOHKHO MPUHUMATHCS
B COOTBETCTBUHM C JaHHBIMU 00 UX (PU3MKO-MEXaHHMYECKHX CBOMCTBAX C Y4E€TOM THUIA U
COCTOSAHUS (byHIaMEHTOB 51 HaA(yHIaMEHTHBIX KOHCTPYKLUU COOpPYKEHUS,
MPOJOHKUTEILHOCTIO €r0 JKCIUTyaTallid, OKHWIAeMbIX JIOMOJHUTENIbHBIX Harpy3ok Ha




byHIaMEHTBI U MX BIUSHUS HA PUMBIKAIOIIHE COOPYKEHUS.

2.47. PacueTHOEC COMPOTHBIICHHE I'PyHTa OCHOBaHMs R, BBIYmcieHHOE 1Mo dopmyie (7),
MOXeT ObITh MOBBINIEHO B 1,2 pasa, ecnu pacueTHble nedopManvyd OCHOBaHUS (IpU
naBieHuu, paBHoM R) He mpeBocxonar 40 % mnpenenbHbIX 3HadeHui (mm. 2.51-2.55). Ilpu
3TOM MOBBIIIEHHOE JaBJIEHUE HE JOJDKHO BBI3BIBATH JAedopMariu ocHoBaHus cBbime 50 %
IpelebHBIX U MPEBBIIIATh 3HAYCHUS JaBJICHUS U3 YCIOBHS pacueTa OCHOBAHUU IO Hecylei
CIOCOOHOCTH B COOTBETCTBUU C TpeOOBaHUsAMHU mil. 2.57-2.65.

2.48. Ilpu HaMuMuU B Tpeenax CKUMAaeMOU TOJIIIIM OCHOBAaHMS Ha TIIYOMHE Z OT TIOJIOIIBBI
dbyHIaMeHTa CIIOS TPYHTA MEHBIIEH NPOYHOCTH, Ye€M MPOYHOCTh TPYHTA BBIIIEIICKAIINUX
CJI0€B, pa3Mephl PyHIaMEHTa JOJIKHBI Ha3HAYaThCsl TAKUMH, YTOOBI 00€CIIEUUTh YCIOBUE

Szp + Szg < Ry, 9)

TJIC Szp U Szg - BEPTHKAIBGHBIC HAMIPSDKEHHS B TPYHTE HA TIIYOWHE Z OT MOJOIIBBI (hyHIaMEHTa
COOTBETCTBEHHO JIOMOJHUTEILHOE OT HAarpy3ku Ha (QyHZaMEHT © OT
cOoOCTBEHHOTO Beca TpyHTa, kI1a (Tc/M?);

R; - pacderHOoe COMpPOTHBICHHE TPYHTa TMOHMKEHHOW MPOYHOCTH Ha TIyOWHE Z,
kIla (Tc/M?), BhIUHCIeHHOE MO (opMynae (7) mis yCIOBHOro (yHIaMeHTa
HIUPUHO# Dz, M, paBHOM:

b, = A +a% —a (10)

rae
A, = Nioy; a = (I - b)/2,

3nech N - BepTUKanbHasl Harpy3ka Ha OCHOBaHHE OT (yHJIaMEHTA;

| u b - cooTBeTCTBEHHO ANTMHA M MIMpHHA QyHIAMEHTA.

2.49. JlaBneHue Ha TPYHT Yy Kpas IMOIOIIBBI BHEIEHTPEHHO HArpy>KeHHOro (pyHIaMeHTa
(BBIYMCIIEHHOE B MPEANOJIOKECHUN JTUHEWHOTO pachpeiesieHus AaBICHHUS II07 IOJOLIBOU
dbyHIaMeHTa Ipu Harpy3kax, IpUHUMAEMbIX JJI pacueTa OCHOBaHMM Mo redopManusim), Kak
NPaBUJIO, JTOJKHO OINPEIEATHCS ¢ yUeToM 3ariayOneHust GyHIaMeHTa B TPYHT U KECTKOCTU
HaAQyHIaMEHTHBIX KOHCTpYKIHil. KpaeBoe naBieHue npu 1eHCTBUU W3TMOAIOIIEr0o MOMEHTA
BIOJb KaXJIOW ocu (yHIaMeHTa He JOJDKHO mpeBblmuaTth 1,2R u B yrmoBo#t Touke - 1,5R
(3mech R - pacueTHOE CONPOTUBJICHHE IPYHTAa OCHOBAHUS, ONpPEAENiEMOE B COOTBETCTBUU C
TpeboBanusmu . 2.41-2.48).

[Ipumeuanue: [Ipu pacuere ocHOBaHMH (pyHIAMEHTOB MOCTOB Ha BHELEHTPEHHYIO HAarpy3Ky cleayer
pykoBozacTBoBaThes TpedoBanmsimMu CHull 1o npoexTrpoBaHnio MOCTOB U TPYO.

2.50. Kpen oraenbHbIX (DYyHIAaMEHTOB WA COOPYKEHHH B IETIOM JOJKCH BBIYHCISATHCS C
y4e€TOM MOMEHTa B YPOBHE IMOAOHIBHI (PyHAAMEHTa, BIUSHUS COCEIHUX (PYHIAMEHTOB,
HArpy30K Ha MPUJICTAIONIHNE TJIOMAAN U HEPABHOMEPHOCTH C)KUMAEMOTO OCHOBAHHSI.

[Ipu omnpeneneHun KpeHOB (PyHAAMEHTOB, KpPOME TOrO, KaK IpaBUiIO, HEOOXOAUMO
YYUTBIBATh 3ariyOienue pyHIaMeHTa, )KeCTKOCTh HaA(yHIaMEHTHON KOHCTPYKIIMH, a TaKxkKe
BO3MOXXHOCTh YBEJIHMUYEHHS OHKCUEHTPUCUTETa Harpy3ku U3-3a HakJIOoHa (yHIaMeHTa
(coopysxeHus).

2.51. IlpenenbHble 3HAYEHUS COBMECTHOW 1edopManid OCHOBAHHMS U COOPYKEHUS
YCTaHABJIMBAIOTCS HCXO/S U3 HEOOXOMMOCTH COOJIOICHHSL:

a) TEXHOJIOTMYECKUX WM apXUTEKTYPHBIX TpeOOoBaHUA K JedopMaiiud COOPYKEHUS
(M3MEHEeHNe TPOEKTHBIX YPOBHEW M TMOJIOKCHHU COOPY)KEHUS B IIEJIOM, OTICIBHBIX €ro
AJIEMEHTOB W 00OpyIOBaHMs, BKJIIOYas TpeOOBaHWUS K HOPMalbHOHW pabore IudTOB,
KpPaHOBOT'0 000py10BaHUs, IIOABEMHBIX YCTPOHCTB 3J€BATOPOB U T.I1.) - Sus;

0) TpeOOBaHWN K TMPOYHOCTH, YCTONYMBOCTH M TPEUIUHOCTOMKOCTH KOHCTPYKIIHH,
BKJII0Yast OOIIYI0 YCTOWYMBOCTh COOPYKEHHUS - Sy f.

2.52. llpenenbHble 3HAYEHUS COBMECTHOW JedopMariii OCHOBAHHUS W COOPYKEHHS IO



TEXHOJOTHYECKHM WM apPXUTEKTYpPHBIM TpPEeOOBaHUSAM Sys JOJDKHBI yCTaHABIUBATHCS
COOTBETCTBYIOIIIMMU HOPMAaMHM NPOECKTUPOBAHMS 3JaHUA M COOPYXKEHUH, IpaBUIaMU
TEXHUUYECKOHN IKCIUTyaTallii 00OpYIOBaHUS WM 3aJaHHEM Ha MPOCKTUPOBAaHUE C YUYETOM B
HEOOXOUMBIX CITydasix pUXTOBKH 00OPYIOBaHUS B MPOIIECCe IKCIUTyaTaI[iH.

IIpoBepka coOmiofeHUsT YCIOBHSL S = Sys HPOM3BOAUTCS NPHU Pa3pabOTKE THUIIOBBIX M
WHJIUBHUIYAJIbHBIX IPOEKTOB B COCTABE pPACYETOB COOPYKEHHSI BO B3aUMOJCHCTBHM C
OCHOBaHHUEM I10CJIE COOTBETCTBYIOIIUX PACUETOB KOHCTPYKLUN COOPYXKEHHS IO MPOYHOCTH,
YCTOMYUBOCTH U TPEIIMHOCTOMKOCTH.

2.53. IlpenenbHble 3HAYEHHUS COBMECTHOW aedopMalii OCHOBAaHHMS U COOPYXEHHS IO
YCIIOBHSIM MPOYHOCTH, YCTOWYMBOCTH M TPEIIMHOCTOMKOCTH KOHCTPYKLUHH Sy f JOJKHBI
YCTaHaBIUBATHCS IIPU IPOESKTUPOBAHUH HA OCHOBE pacueTa COOPYKEHHUSI BO B3aUMOEHCTBUU
C OCHOBAHHEM.

3HaveHue Sy, f JOMYCKACTCS] HE YCTAaHABIMBATD JJII COOPYKEHUN 3HAYUTEIHHOM )KECTKOCTH
¥ MPOYHOCTH (HAmpUMep, 37aHUN OaIllleHHOTO THIA JOMEH), a TaKXe ISl COOPYKCHHH, B
KOHCTPYKIUSAX KOTOPBIX HE BO3HUKAIOT YCUJIUS OT HEPAaBHOMEPHBIX OCAJOK OCHOBAHMS
(HampuMep, Pa3IuYHOTO POIa MAPHUPHBIX CUCTEM).

2.54. Tlpu pa3paboTKe TUIIOBBIX MPOEKTOB COOPYKCHHI HA OCHOBE 3HAYCHUU Sys U Suf
clenyeT, Kak MPaBWJIO, YCTAHABIMBATh CIEAYIOIINE KPUTEPUU AOIMYCTUMOCTH NPUMEHEHUS
ITHX MPOEKTOB, YIPOIIAIOIIUE pacueT OCHOBAHHWH MO AedopMaiusM MPU HX MPUBSZKE K
MECTHBIM TPYHTOBBIM YCJIOBHSIM:

a) MpelneibHbIe 3HAYEHUS WM3MEHUYUBOCTH CHKUMAEMOCTH TPYHTOB OCHOBAHHUS O,
COOTBETCTBYIOIIME PA3IMYHBIM 3HAYEHUSM CpPEIHEro MOAYIs naedopmanuu TpPyHTOB B

Tpe/enax MiaHa coopyKeHus E umy cpeaHeii ocaaki OCHOBAHMS S |

0
As,,
U’ COOTBETCTBYIOIYIO

0) mpenenpHYI0 HEPaBHOMEPHOCTh JAedopMarvii OCHOBAHHS
HYJIEBOU KECTKOCTU COOPYKECHUS;

B) IIepeYeHb I'PYHTOB C YKa3aHHUEM MX IMPOCTEHIIMX XapaKTEPUCTHK CBOMCTB, a TaKxkKe
XapakTepa HalJaCTOBaHWM, NpU HAJUYMK KOTOPHIX HE TpeOyeTcss BBIMOJIHATH pacueT

OCHOBaHUH 10 neopmarusm.

IIpumeuanusa: 1. CreneHb U3MEHYMBOCTU CXKMMAEMOCTH OCHOBAHMS Qf OIpPENEsieTCs] OTHOLICHHEM
HanOOJBIIIEr0 3HAYCHHS NPUBEAEHHOTO IO TITyOMHE MOXyis AedopMaiiii TPYHTOB OCHOBAaHHUS B Mpeeax
TUTaHA COOPYKEHHUS K HANMEHBIIIEMY 3HA9CHHIO.

2. CpenHee 3HayeHME MOAyIs AedopMaluu IpyHTOB ocHoBamuMs £ B mpemenax mnama coopykeHus
OIpeneNsaeTcsl KaK CPEeIHEB3BEIICHHOE (C YYeTOM U3MEHEHHUS CO)KUMAaeMOCTH TPYHTOB IO TIyOWHE W B IJIaHE
COOPYKEHHS).

2.55. llpenenbHble 3HaUeHUS AeQopMaluii OCHOBAaHUN OIYCKAaeTCsl MPUHUMATH COTIACHO
PEKOMEHIyEMOMY MPUJIOKEHHUIO 4, €CIM KOHCTPYKIIMH COOPYKEHHsS HE pacCUMTaHbl Ha
yCWJIMS, BO3HHMKAIOIIME B HUX MPU B3aUMOJCHCTBMM C OCHOBAaHMEM, U B 3aJaHUM Ha
NPOCKTHPOBAHNE HE YCTAHOBJICHBI 3HAUEHUS Sys (. 2.51, 2.52).

2.56. Pacuer nedopmanuii OCHOBAaHHS JIOIYCKaeTCs HE BBINOJHATh, €CIH CpeaHee
naBieHue moja (yHIaMEHTaMu IPOEKTUPYEMOTO0 COOPYKEHHS HE TPEBBIIIAET PacyETHOIO
COTMPOTHUBIICHUSI TPYHTOB OCHOBaHUS (mim. 2.41-2.48) W BBHIMOIHIETCS OAHO U3 CIEIYIOIINX
YCIOBU:

a) CTeTeHb U3MEHUYUBOCTH C)KUMAEMOCTH OCHOBAHUsI MEHbIIIE MTPEACIIbHOM 110 1. 2.54, a;

0) WHXXEHEPHO-TEOJIOTUYECKUE YCIIOBUS IUIOLIAJKH CTPOUTENbCTBA COOTBETCTBYIOT
o0JacTv MPUMEHEHHSI TUTIOBOTO MPOEKTa (CM. II. 2.54, B);

B) TPYHTOBBIE YCJIOBHSI IUIOMIAJIKH CTPOUTEIHCTBA COOPYKEHUM, MEPEUUCICHHBIX B Ta0JI.
6, OTHOCATCS K OTHOMY W3 BapUAHTOB, YKA3aHHBIX B ATOW TaOIuIIe.

TaOnuma 6

CoopyKeHHs BapuaHTbl rpyHTOBBIX YCIOBUUN

1. ITpon3BoacTBeHHbIE 31aHUS
OpmHO3Ta)kHBIE € HECYIIMMH  KOHCTPYKIHAMH,|l. KpymHOOOGmIOMOYHBIE TpPYHTH TIpH COJEpKAHHUU




CoopyxeHus

BapuaHThl TpyHTOBBIX yCI0BUH

MaJIOYyBCTBUTCIILHBIMH K HEPAaBHOMEPHBIM 0CaJKaM
(HampuMep, CTabHOMN HITH JKEJIe300€TOHHBIA KapKac Ha
OTIENBHBIX (YHIAMEHTaX IMPH INIAPHUPHOM OIHpPAaHUU
dbepm, pwurenei), W C  MOCTOBBIMH  KpaHAMH
TPY30MIOIBEMHOCTEIO 110 50 T BKIIOUHUTEIHEHO
MHuorostaxkusle 10 6 dTaXkel BKIIFOYUTEIBLHO C CETKOM
KOJIOHH He OoJiee 6x9 M
2. KuJible 1 001IeCTBEHHBIE 3TaAHUSA

[IpssMmoyronpHOM (GopMBI B IiaHe 0Oe3 MepernamoB o
BBICOTE C TIOJIHBIM KapkacoM W OecKapKacHble ¢
HECYIIMMH CTeHaMH{ W3 KHPIHYa, KPYITHBIX OJOKOB FITH

3anonHutens Mexee 40 %

2. Tleckm 00O KpPYNHOCTH, KpPOME IBUICBATHIX,
IUIOTHBIE U CPEJHEN MIIOTHOCTH

3. INeckn 1r000# KPYITHOCTH, TOIBKO TUIOTHEIE

4. Tleckn nro0OW KpPYMHOCTH, TONBKO CpeTHEH
IUIOTHOCTH TIpH K03 dunmente nopucroctu e < 0,65

5. Cynecu npu e < 0,65, cyrmuaku npu e < 0,85 u
el pu e < 0,95, ecnu nuanazoH HM3MEHEHHs
Kod(QHIHEeHTa TOPHCTOCTH O3THUX TPYHTOB Ha
mIomaake e npessimaet 0,2

6. ITeckn, kpome mpuIeBaThiX npu e < 0,7 B coueraHnn

MaHeJen:

a) TPOTSDKCHHBIC MHOTOCEKIMOHHBIC BBICOTOW a0 9
JTa)Kel BKIFOYUTEIBHO,

0) HecOMOKMPOBaHHBIC OANICHHOTO THIIA BBICOTOH 10 14
STaXKed BKIIOYUTEILHO

C MbUICBATO-TIIMHUCTBIMH TPYHTaMH  MOPEHHOTO
npoucxoxaeHus mpu e < 0,5 u I < 0,5 HezaBucuMoO ot
MOPSIIKA WX 3aJIeTaHus

PACYET OCHOBAHHWI IO HECYIIENA CIIOCOBHOCTH

2.57. lenplo pacueTa OCHOBAaHUU IO HECYIIEW CIOCOOHOCTH SIBISIOTCS OOecIeueHue
NPOYHOCTH M YCTOMYMBOCTH OCHOBAHWH, a TaKkKe HEIOIyIIeHHE cIBUTa (pyHIaMeHTa II0
NOJIOIIBE U €ro ONpoKuibiBaHus. [lpuHuMaeMas B pacdyere cxema pa3pylIeHHs OCHOBaHHS
(TpM  TOCTMKEHWH WM TIPEJETbHOTO COCTOSHHSA) MOJDKHA OBITh KaK CTaTHYeCKH, TaK M
KMHEMATUYeCKH BO3MOXKHA JJIsl JTAHHOTO BO3ACUCTBUS M KOHCTPYKIMM (PyHIAMEHTa WU
COOPY)KEHHUSL.

2.58. Pacuer ocHOBaHMI 1O HECYILEH CIIOCOOHOCTH MPOU3BOAUTCS UCXOS U3 YCIOBHS

F < %Fu7, (11)

rae F - pacueTHas Harpy3ka Ha OCHOBaHUE, ONpeesiemMas o yka3aHusMm . 2.5-2.8;

Fu - cuna nmpenenbHOTO CONPOTUBIICHUSI OCHOBAHHS,

% - KO3 PUImeHT ycaoBuid paboThl, MPUHUMAECMBIN:
JUISL TIECKOB, KpoMe TbIIeBaThIX . = 1,0
JUTSI TIECKOB TBLIEBATHIX, 4 TAK)KE MBLICBATO-TIIMHUCTHIX TPYHTOB
B CTaOMJIM3UPOBAHHOM cocTosiHuA ). = 0,9
JUTS TIBLIEBATO-TIIMHUCTHIX TPYHTOB B HECTAOMIM3UPOBaHHOM cocTostHnn ¥ = 0,85
JUTSL CKaJTbHBIX TPYHTOB:
HEBBIBETPEJIBIX U CIIA0OBBIBETPEIBIX ¥
BbIBeTpensbIx - = 0,9
CHJIbHOBBIBETpENbIX J = 0,8
KOO PUIIMEHT HAISKHOCTH O HA3HAYCHHUIO COOPYKEHHS, NMPUHUMAEMBIH PaBHBIM
1,2; 1,15 u 1,10 coorBeTcTBEeHHO A5 3AaHui 1 coopyxenuit |, 1l u 11 kmaccos.

2.59. BeprukaibHas COCTaBJISIONIAs CHJIBI TMPEACIBHOTO COMPOTHUBICHHUS OCHOBAHUS,
CIIOKEHHOTO CKanbHbIMH TpyHTamMu Ny, kH (TC), HE3aBUCHMMO OT TJIIyOMHBI 3aJI0KCHHS
dbyHIaMeHTa BeIYUCIAeTCs 10 (popmyrie

1,0

%_

N, = R.b, (12)

rae Rc - pacueTHoe 3HaUEHME Mpejiesia MPOYHOCTH Ha OJHOOCHOE CXKAaTHE CKATLHOTO TPYHTA,
kI1a (Tc/m?);

! ’
b" 4 I" - coorBercrBenHO NIPUBEICHHBIC IIMPHUHA U JUTHHA (QyHIaMEeHTa, M, BEIYUCIISIEMBIC 110
dbopmynam:
b'=b-2e.; I'=1-2e
b g (13)
3]1ECh €h M €] - COOTBETCTBEHHO  SKCIEHTPUCHTETHI  NPUIOKEHHUS  PABHOACHCTBYIOLICH




Harpy30K B HaIlpaBJIEHUH MTOTIEPEYHON U MPOJOIBHOM ocell pyHIaMeHTa, M.
2.60. Cuna mnpenesbHOr0 CONMPOTUBICHHUS OCHOBAHMS, CIOXEHHOIO HECKaJIbHBIMU
IPYHTaMH B CTa0MJIM3UPOBAHHOM COCTOSIHUH, TOJDKHA ONPENENAThCS UCXOIS U3 YCIOBHUS, UTO
COOTHOUIEHUE MEXIy HOPMAaJbHBIMU O W KacaTeIbHbIMH HANpPSDKEHUSMU 7 IO BCEM
MOBEPXHOCTSIM CKOJIBXKEHHS, COOTBETCTBYIOIIEE MPEACIbHOMY COCTOSIHUIO OCHOBAHMS,
MTOJYMHSIETCS 3aBUCUMOCTH

T=Gtg(/)|+C|, (14)

I7ie ¢ U C| - COOTBETCTBEHHO pacUeTHBhIC 3HAUCHUS yria BHYTPEHHETO TPEHUS U YIEIbHOTO
cueruieHus rpyHTa (mm. 2.12-2.14).

2.61. Cuna npenesbHOr0 CONPOTUBICHUS OCHOBAHUA, CIIOKEHHOTO MEIJICHHO
VILUTOTHSIFOIIIMMHKCST BOJIOHACKHIIIEHHBIMH TBUIEBATO-TIMHUCTHIMA U OMOTCHHBIMU TPYHTaAMU
(Ipu cTeneHn BIaxHOCTH S > 0,85 u Koddduuumente koHcommumarmu c¢v < 107 cm?/ron),
JOJKHA OTPENENATECS C YIETOM BO3MOKHOTO HECTAOMIM3UPOBAHHOTO COCTOSIHUS TPYHTOB
OCHOBaHHUS 3a CYeT M30BITOYHOTO JaBJIEHHS B MOpoBoMl Bone U. Ilpu 3TOM cooTHomIeHue
MEX1y HOPMAJILHBIMH G ¥ KacaTelIbHBIMH HAMPSHKCHUSIMH T IPUHUMACTCS TI0 3aBUCHMOCTH

r=(oc—-u)tge, +¢,, (15)

IJI€ (1 U C| - COOTBETCTBYIOT CTA0MIN3UPOBAHHOMY COCTOSIHUIO TPYHTOB OCHOBAHHSL.

N36bITOuUHOE faBieHHME B IMOPOBOM BOJE JONMYCKAETCS ONPEAENsATh METOJaMU
(GWIBTPAIMOHHON KOHCOJHUIAIMK TPYHTOB C YYETOM CKOPOCTH NPUJIOKEHHS HArpy3Kd Ha
ocHoBanue. IIpu cooTBeTCTByIOIIEM OOOCHOBAaHHWU (BBICOKME TEMIIBI  BO3BEICHUS
COOPYXKCHHMS WJIM HArpy)KCHHs €ro OJKCIUTyaTallMOHHBIMM Harpy3KaMHu, OTCYTCTBHE B
OCHOBAaHUU JIPEHUPYIOLIUX CJIOEB TPyHTAa WIH JPEHUPYIOLIUX YCTPOMCTB) JOMYCKaeTcsl B
3amac  HaJEXKHOCTH IPUHHUMAaTh W30BITOYHOE [aBJIEHHWE B IIOPOBOH BOAE pPaBHBIM
HOPMaJIbHOMY HaIIpsDKEHMIO 110 IUIOIIAJIKaM CKOJIbKEHUs (U = G) WM NpUHUMAaTh 3HAuYEHUs
@ ¥ c| COOTBETCTBYIOIIMMHU HECTAOMIN3UPOBAHHOMY COCTOSIHUIO TPYHTOB OCHOBAHMSL.

2.62. BepTukaabHyIO COCTABIISIONIYIO CHIIBI TIPEACIBHOTO conpoTuBiieHus Ny OCHOBaHHS,
CJIO)KEHHOTO HECKAJIbHBIMU TPYHTaMH B CTaOWJIM3MPOBAHHOM COCTOSIHUHM, JIOITYCKaeTcs
onpenenarte no ¢opmyine (16), ecnu (QyHZaMEHT HMMEET IUIOCKYIO IOJOIIBY U TPYHTHI
OCHOBAaHHMS HWKE MOJOUIBBI OJHOPOJHBI /10 TNIyOMHBI HE MEHee ee IIHUPHHBI, a B Cilydae
pa3nMYHON BEPTUKAJIBHOM MPUIPY3KH C pa3HbIX CTOPOH (yHJAaMEHTa WHTEHCUBHOCThb
Oousbredt u3 Hux He npesbimaer 0,5R (R - pacdeTHOe CONPOTHBICHHE TPYHTa OCHOBAHMS,
ofpeesieMoe B COOTBETCTBUH ¢ mn.2.41.-2.48):

N, =bT(N,& by + N &7 d+NSc), (16)
rne P u!" - o6osnauenus te xe, uro B dopmyne (12), npuuem cumBosoM b 0603HaueHa
CTOpoHa (QyHIAaMeHTa, B HalpaBICHUN KOTOPOHl NpeAronaraercss HoTeps
YCTOMYMBOCTH OCHOBAHUS;

N., Ng, N¢ - 6e3pazmepnbie KO3 PHUIHUEHTH HECYIIeH CIIOCOOHOCTH, OIpeaesieMble 10
Ta0s.7 B 3aBHCHMOCTH OT PAcUETHOTO 3HAYEHUs YIJla BHYTPEHHETO TpPEHUs
TpyHTa Y| M yIJla HAaKjJIOHa K BEPTUKAJIM O PABHOJACUCTBYIOLICH BHEIIHEH

Harpy3ku Ha ocHoBaHue F B ypoBHe noaomBsl pyHAAMEHTa;

oo 7o- pacueTHbIE 3HAYEHHS YIENbHOTO Beca rpyHToB, KH/M® (Te/M®), Haxomsamuxcs B
nmpeenax BO3MOXKHOW TMPHU3MBbI BBIMIUPAHHUS COOTBETCTBEHHO HWKE W BBIIIE
nomomBel (yHIaMeHTa (NP HAIWYUHM TOA3EMHBIX BOJ ONPEICNSIOTCS C
YYETOM B3BEUIMBAOIIETO ICHCTBHS BOJIBI);

C1 - pacueTHOE 3Ha4YeHME YeIbHOTO ClemleHus rpyHTa, kIla (tc/m?);
d - rnybuna 3anokenust GpyHmamMeHrta, M (B Cilydae HEOJWHAKOBON BEPTHUKAIbHOMN
NPUTPY3KH C Pa3HbIX CTOpOH (yHIAMEHTa MNpPUHUMAETCS 3HadcHue d,



COOTBETCTBYIOIEE HAMMEHbIIICH TPUTPY3KE, HATPHUMEDP, CO CTOPOHHI IMOBAIIA);
&n &, & - ko3 punmeHTs! popmel GyHAaMEHTa, olipeaessemMble o Gopmynam:

Ey=1-0,25/n; &=1+15/n; &=1+0,3/7, (17)

3aech 17 = I/b;
| u b - cooTBeTCTBEHHO [UTHHA M MIMPHHA MOJOMIBEI (yHIAMEHTa, IPHHUMAaeMbIe B ClTydae
BHELIEHTPEHHOTO  NPUIOXKEHUS  PaBHOACWUCTBYIOLIEM  Harpy3Ku  paBHBIMH
IPUBEICHHBIM 3HAYCHHSIM , OIpeieNIsieMbIM 1o hopMyitam (13).
Eciu nn=1/b <1, B bopmynax (17) cnenyer npuaumats 77 = 1.
VYron HakjIoOHAa K BEPTUKAIM O paBHOJACHCTBYIOIIEH BHEIIHEH HAarpy3Kd Ha OCHOBAaHUE
OIIPEACIIAETCS U3 YCIOBUS

tg 5 = Fn/Fy, (18)

rae Fn 1 Fv - COOTBETCTBEHHO TOpU3OHTAIbHAS U BEPTHKAIBHAS COCTABISIOIIME BHEIIHEH
Harpy3Kku Ha oCHOBaHHe F B ypoBHE m0I0IIBEI PyH/IaMEHTA.
Pacuer no dopmyie (16) gomyckaercst BBIIOIHSITD, €CITH COOTI0AAETCS YCIOBHUE

tg o<sin ¢ (19)

IMIpumeuanus: 1. [Ipu ucnonp3zoBanuu GhopMyisl (16) B ciaydae HEOTUHAKOBOW MPUTPY3KH C Pa3HBIX
CTOPOH (yHIaMEHTa B COCTaBE TOPH30HTAIBHBIX HATPY30K CIIEAYET YIUTHIBATh AKTUBHOE AABJICHHE TPYHTA.

2. Ecmu ycaoBue (19) He BBIMONHSIETCS, CASNyeT MPOU3BOANTE pacdeT (pyHAaMeHTa Ha CIABHUT IO IOJOIIBE
(m.2.63).

TabOoauma 7
Vron Koaddpunmentsr Hecynieii cnocobHoctu Ny, Ng, N mpu yriiax Hakiaona k
BHyTpeHHero| OGo3HaueHue BEPTHKAIH PAaBHOJIEHCTBYIONICH BHENTHEH HATPY3KH O, TPaJl, PaBHBIX
TpyHTa @, [KOOppuuUCHTOR| 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45
rpajg
0 N, 0 - - - - - - - - -
Ng 1,00
Ne 5,14
5 N, 0,20 | (0,05 | &/= - - - - - - -
Ng 1,57 {1,26} 4,9
N, 6,49 | 1293
10 N, 060 | 042 [(012)| o'= - - - - - -
Ng 2,47 | 2,16 |{160!| 98
Ne 8,34 | 6,57 ||3,38
15 N, 135 | 1,02 | 061 [(021) | 6'= - - - - -
Ng 394 | 345 | 2,84 {2,06} 14,5
Ne 10,98 | 9,13 | 6,88 | (394
20 N, 2,88 | 2,18 | 1,47 | 0,82 [(036) | o'= - - - -
Ng 6,40 | 556 | 4,64 | 3,64 {2,69} 18,9
Nc 14,84 | 12,53 | 10,02 | 7,26 | 4,65
25 N, 587 | 4,50 | 3,18 | 2,00 | 1,05 [ (058 | o'= - - -
Ng 10,66 | 9,17 | 7,65 | 6,13 | 4,58 {3,60} 22,9
N, 20,72 | 17,53 | 14,26 | 10,99 | 7,68 | (298
30 N, 1239] 943 [ 6,72 | 4,44 | 263 | 1,29 | (095| | &'= - -
Ng 18,40 | 15,63 | 12,94 | 10,37 | 7,96 | 5,67 {4,95} 26,5
Ne 30,14 | 25,34 | 20,68 | 16,23 | 12,05 | 8,09 | 685
35 N, 27,50 [ 20,58 | 14,63 | 9,79 | 6,08 | 3,38 | (160| | o'= - -
Ng 33,30 | 27,86 | 22,77 | 18,12 | 13,94 | 10,24 {7,04} 29,8
N 46,12 | 38,36 | 31,09 | 24,45 | 18,48 | 13,19 | |8.63
40 N, 66,01 | 48,30 | 33,84 [ 22,56 | 14,18 | 8,26 | 4,30 [(279)]| ¢'= -
Ng 64,19 | 52,71 | 42,37 | 33,26 | 25,39 | 18,70 | 13,11 {10,46} 32,7
N, 75,31 | 61,63 | 49,31 | 38,45 | 29,07 | 21,10 | 14,43 | 11.27
45 N, 177,61]126,09] 86,20 | 56,50 | 32,26 | 20,73 [ 11,26 | 545 [(522)] &'=




Vron Koadpduumentsr vecymreit cnocodnoctu Ny, Ng, Ne mpu yriax HakioHa K

BHYTpeHHero| O6o3naueHne BEPTHKAIH PAaBHOJIEHCTBYIONICH BHENTHEH HATPY3KH O, TPaJl, PABHBIX

rpi’;;(/’" KoGPpuLEHTOR) 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45
Ngq 134,87|108,24 | 85,16 | 65,58 | 49,26 | 35,93 | 25,24 | 16,42 35,2
Ne¢ 133,87|107,23| 84,16 | 64,58 | 48,26 | 34,93 | 24,24 | 15,82

HDpumeuanus: l. Ilpu npoMexyTodHsIx 3HaA4eHUSIX @ u O kKodpdumueHTs! Ny, Ng, Ne momyckaercs
OIIPEEIATh 110 HHTEPIOJISIIUH.

2. B ¢urypHbIx cKOOKax NpUBEIEHBI 3HAYSHUS KO PHUIMEHTOB HECyIeil ClIocOOHOCTH, COOTBETCTBYIOIINE
Tpe/ieIbHOMY 3HAUEHHIO YTJIa HaKJIOHa Harpys3ku J, ucxoas u3 yenosus (19).

2.63. Pacuer ¢pyHIamMeHTa Ha CABHT IO TIOJOLIBE TPOU3BOAUTCS UCXOS U3 YCIOBHS

ZFs'aS(VCZFS,r)/}/n' (20)

SF 2 F,,

rae < %% u - CYMMbl TpPOEKIHA Ha TUIOCKOCTh CKOJIBKEHUSI COOTBETCTBEHHO
paCUETHBIX CHBHTAIONIUX W YIEPKUBAIOIIUX CHUJI, ONPEICISIEMBIX C
Y4€TOM aKTHBHOI'O M MACCHUBHOTO JAaBJICHUN TPyHTa Ha OOKOBbIE TpaHU
dbyHIaMeHTa;
Je ¥ 1 - 0003HaYEeHHUS T€ ke, uTo B hopmyie (11).

2.64. Pacuer ocHOBaHMH 1O HeCyllel CHOCOOHOCTH JIONYCKAaeTCs BBIOIHATH
rpadoaHAIUTHYECKUMU MeTOAaMH (KPYTIOUUIUHAPUYECKUX WM JIOMAHbIX IMOBEPXHOCTEN
CKOJIbXKEHUS ), €CIIU:

a) OCHOBaHME HE OJIHOPOJIHO MO TIIyOHHE;

0) mpurpy3ka OCHOBaHHUS C pa3HBIX CTOpPOH (YHIaMEHTa HE OJIMHAKOBa, MPUYEM
MHTEHCUBHOCTH Ooubleii u3 Hux npesbimaeT 0,5R (R - pacdeTrHoe compoTuBiIeHUE TpyHTA
OCHOBAHMS, OIPEICIIIEMOE B COOTBETCTBHH C mi1.2.41-2.48);

B) COOpPYKEHHE PACIIONOKEHO HA OTKOCE HIIA B OJIM3H OTKOCA;

I') BO3BMOXXHO BO3HMKHOBEHHE HECTAOMIM3UPOBAHHOTO COCTOSIHUS IPYHTOB OCHOBaHUS, 32
UCKJIIOYEHHEM CIIy4aeB, YKa3aHHbBIX B 11.2.65.

2.65. [IlpenenpHOE€ COMPOTHBICHHE OCHOBAaHUS (OJHOPOJHOTO HHUXKE  TOJIOIIBBI
dynnamenta g0 riyouHsl He MeHee 0,75D), CIOKEHHOrO MENJICHHO YIUIOTHSIOLIMMHUCS
BOJIOHACBHIIIICHHBIMH TPyHTaMU (11.2.61), A0TycKaeTcs OnpeaesaTh CISAYIONIM 00pa3oM.

BepTukanbHyl0 COCTaBISIONIYIO CHJIBI  MPEACIBHOTO  CONPOTHBICHUS OCHOBAaHUS
neHTouHoro pynaamenta Ny, kH/M (Tc/m), - o popmyie

nu=b’[g+(1+n-a+cos a)ciy], (21)

rae b/ - o6o3HadenHue To *Ke, 4TO B dbopmye (12), m;
q - mpurpy3ka ¢ TOH CTOpOHBI (yHIaMEHTa, B HANpPaBICHUU KOTOPOW JEHCTBYeT
TOPH30HTANBHAS COCTABIISIONIAA HArpy3KkH, kIla (Tc/m?);
c1 - 0603HaUeHKE TO ke, uTo B hopmyie (14), kI1a (Tc/m?);
=314,
o - YToI, paj, onpeAensieMblil o ¢popmyne

a = arcsin (fu/b"ci), (22)

3nech fh - rOpr3OHTaNIbHAS COCTABIISIONIAS PACUETHON HArpy3KH Ha 1 M JUIMHBI (yHIaMEHTA,
ompenensieMas ¢ y9eTOM aKTUBHOTO JaBjeHus rpyHTa, KH/M (Tc/M).
Dopmyny (21) gomyckaeTcsi HCIOJIb30BaTh, €CJIU BBITOIHSIETCS YCIOBUE

fo=b’cs. (23)
Cuily mpelenbHOTO CONPOTHBICHHS OCHOBaHHS MpsMoyroibHoro ¢yamamenta (I = 3b)
IpY JIEHCTBUH HAa HETO BEPTUKAIBHON HArpy3KH JOIYCKACTCs ONMpeaesiarsh mo hopmyie (16),

nojarast g =0u &=1+0,117.
Bo Bcex cmywasx, ecaum Ha (YHIAMEHT JACHCTBYIOT TOPHU3OHTAIbHBIC HArpy3KH H




OCHOBAHHE CJIO)KEHO TPYHTaMHU B HECTAOMJIM3MPOBAHHOM COCTOSIHUH, CIIEAYET NMPOU3BOIHUTH
pacueT QyHIaMEHTa Ha CABUT 110 moaomBe (1m.2.63).

2.66. YcroiiunBOCTh (yHIaMEHTOB Ha JIEHCTBHE CHUJI MOPO3HOTO IyYeHHsS TPYHTOB
HE0OXO0ANMO IPOBEPSITH, €CJIN OCHOBAaHNE CJI0KEHO IYYNHUCTBIMHU.

MEPOIIPUATHUA IO YMEHBIIEHUIO JJE@OPMAIIUI OCHOBAHUM 1
BJIMAHUA UX HA COOPYXEHUA

2.67. Jlns BeImoMHEHHUS TpeOOBaHMUN pacyeTa OCHOBAHHMM MO MpEAETbHBIM COCTOSHUSM,
KpOME BO3MOKHOCTH U 11€JIECO00PAa3HOCTH M3MEHEHUS pa3MepoB (PyHIaMEHTOB B IJIaHE WU
rIIyOMHBl MX 3aJI0OKEHHUs (BKJIOYas TPOPE3Ky TPYHTOB) C HEYIOBIECTBOPUTEIHHBIMHU
CBOMCTBaMM), BBEJCHHUS JIOMOJHUTENIBHBIX CBSI3eH, OTrPaHMYMBAIOIIMX [EpPEeMELICHUS
¢yHIaMEHTOB, NPUMEHEHUS JPYTUX TUIOB (YHAAMEHTOB, HM3MEHEHHUs HAarpy30K Ha
OCHOBaHUE M T.[., CJIeIyeT pacCCMOTPETh HEOOXOIUMOCTh IPUMEHEHUSI:

a) MEpONPUATHI 10 MPETOXPAHEHUIO TPYHTOB OCHOBAHMSI OT YXYALICHUS UX CBOMCTB (IL.
2.68);

0) MeponpusATHii, HAIIPABICHHBIX HA MPE0OpPa30BaHNE CTPOUTEIBHBIX CBOMCTB IPYHTOB (II.
2.69).

B) KOHCTPYKTHUBHBIX MEPOIPHUITUH, YMEHBIIAIOMIUX YYBCTBUTEIBHOCTh COOPYKEHUH K
nedopmartusam (1. 2.70)

[Ipu npoeKkTUpOBaHUH CIIETYET TaKXKE YUUTHIBATH BOZMOKHOCTh PETYJIMPOBAHUS YCUIIHH B
KOHCTPYKIHUSAX COOPY)KEHHS, BO3HUKAIOIIMX IMPU €ro B3aUMOJEWUCTBHUU C OCHOBaHHEM (II.
2.71).

Beibop opHOro WM KOMIUIEKCA MEPOINPHUATHI [OJKEH MPOU3BOIUTECS C Y4ETOM
TpeboBanuit mm. 1.1 u 2.1.

2.68. K MeponpusaTusiM, NOpeIoXpaHSIONMM TPYHTHl OCHOBAaHHMS OT YXYAIICHUS WX
CTPOUTENIBHBIX CBOUCTB, OTHOCSITCSA:

a)  BOJO3AIIMTHBIE  MEPONPHUATUS  HA  IUIOMIAJKaX,  CJIOXKEHHBIX  TPYHTaMH,
YYBCTBUTEIBHBIMU K U3MEHEHHIO BJIAYKHOCTU (COOTBETCTBYIOIIAsE KOMIIOHOBKA FeHEPATbHBIX
IUTAHOB, BEpTHKaJbHAS MJIAHUPOBKA TEPPUTOPUH, OOecreynBaroniasi CTOK MOBEPXHOCTHBIX
BOJI, YCTPOMCTBO JpeHaXei, NpPOTUBOPUIBTPAMOHHBIX 3aBEC M DSKPAHOB, IPOKIAAKA
BOJIOIIPOBOIOB B CHEIMAIBHBIX KaHANaX WM pa3MelieHHe X Ha 0€30MacHbIX PACCTOSHUSAX OT
COOpY’KEHH, KOHTPOJIb 32 BO3MOKHBIMU YTE€UKAMHU BOJIBI U T.I1.);

0) 3ammMra TPYHTOB OCHOBaHUS OT XWUMHUYECKH AKTHUBHBIX JKUIKOCTEH, CIOCOOHBIX
NPUBECTH K TNpocagkaM, HaOyXaHHIO, AaKTUBU3ALMH KapcTOBOCY((HO3UOHHBIX SBICHUI,
MOBBILIICHUIO arpECCUBHOCTHU MOJ3€MHBIX BOJ U T.IL.;

B) OrpaHMYCHHE UCTOYHUKOB BHEITHUX BO3ACUCTBHM (Hanmpumep, BUOparuii);

I) NpeIOXpaHUTENbHbIE MEPONPUSITHUS, OCYILECTBISEMbIE B IPOILECCE CTPOUTENHCTBA
COOpPY)KEHHMH (COXpaHEHHE MNPUPOJHON CTPYKTYphl M BIQKHOCTH TPYHTOB, COOJIIOJCHHE
TEXHOJIOTMH YCTPONCTBA OCHOBAaHUM, (yHIAMEHTOB, MOJA3EMHBIX M HaJJ3€MHBIX KOHCTPYKILIUM,
HE JIONyCKAaroIel N3MEHEHUs IPUHATON B MPOEKTE CXEMBI M CKOPOCTH Nepeaayd Harpy3Ku Ha
OCHOBaHUE, B OCOOEHHOCTH MpU HAIMYUM B OCHOBAHHUU MEAJIEHHO KOHCOJUAMPYIOIIHUXCS
TPYHTOB U T.IL.).

2.69. IlpeoOpazoBaHHWe CTPOMUTEIBHBIX CBOWCTB TPYHTOB OCHOBaHUA (YCTPOMCTBO
HCKYCCTBEHHBIX OCHOBAHMM) IOCTUTAETCSI:

a) VYIUIOTHEHWEM TPYHTOB (TpaMOOBaHWEM TSDKEIBIMH TPamMOOBKaMHU, YCTPOWCTBOM
TPYHTOBBIX CBai, BBHITPAaMOOBBIBAHWEM KOTJIOBAHOB MOJ (YHJAMEHTHI, MPEIBAPUTEIHHBIM
3aMayMBaHUEM TPYHTOB, HCIIOJIb30BaHUEM SHEPTUU B3pbIBa, rI1yOUHHBIM
THJIPOBUOPOYINIOTHEHUEM, BUOPAIIMOHHBIMU MALTMHAMU, KaTKaMH4 U T.I1.);

0) MOJHOM WM YaCTMYHON 3aMEHOW B OCHOBAaHHMH (B IUIAHE W MO TIyOWHE) TPYHTOB C
HEYIOBJIETBOPUTEIbHBIMI CBOWCTBAMHM MOIYIIIKAMH M3 11€CKa, IPaBUs, IEOHS U T.I1.;

B) YCTPOMCTBOM HACHINEH (OTCHIITKON MIIM THIPOHAMBIBOM);

I') 3aKperuieHHeM TPYHTOB (XMMHUYECKHM, ODJIEKTPOXUMUYECKUM, OypOCMECHTEIbHBIM,



TEPMUYECKUM U IPYTUMHU CIIOCO0aMH);

J) BBEIECHHWEM B TPYHT CICHHAIBHBIX J100aBOK (HampwMep, 3aCOJICHUEM TpPYHTa WIH
IPOMHUTKOM ero HeTeNPOAYKTAMH [T TUKBUIALUH ITYYHNHUCTHIX CBOKCTB);

€) apMHUpPOBAaHUEM I'PYHTa (BBEICHUEM CIICIIHAIBHBIX TUICHOK, CETOK U T.II.).

2.70. KOHCTpYKTHBHBIE MEPONPUATHS, YMEHBILIAIONIINE YYBCTBUTEIBHOCTD COOPYXKEHUHN K
negopmanusM OCHOBAaHUS, BKIIIOUYAIOT:

a) pallMOHAJIbHYIO KOMIIOHOBKY COOPY’KEHUS B IUIAHE U I10 BBICOTE;

0) MOBBILIEHUE MPOYHOCTH U MPOCTPAHCTBEHHOH KECTKOCTH COOPYKEHHH, TOCTUraeMOe
YCUJICHHEM KOHCTPYKLUN, B OCOOCHHOCTH KOHCTPYKIMKA (PyHIaMEHTHO-I0/IBaJIbHON 4acTH, B
COOTBETCTBUHM C pe3ylIbTaTaMH pacueTa COOPYXKEHHsS BO B3aUMOJECHCTBUU C OCHOBAaHHEM
(BBeleHHE  JIOTIOJIHUTENBHBIX  CBSI3eéd B KAapKaCHBIX  KOHCTPYKLHUSX,  YCTPOHCTBO
&KeNe300€TOHHBIX MM apMOKaMEHHBIX MOSICOB, pa3pe3Kka COOPYKEHUI Ha OTCEKHU U T.I1.);

B) YBEJIMYEHHE TNOJATIMBOCTH COOPYKEHHMH (€CIM 3TO IO3BOJISIIOT TEXHOJOTHYECKUE
TpeOOBaHMs) 3a CUET MPUMEHEHHS THOKMX WUITU Pa3pe3HbIX KOHCTPYKIINA;

I') YCTPOMCTBO NPUCHOCOOJICHHUH JUIsI BBIPABHMBAHUS KOHCTPYKIIMHM COOPYXCHHS U
PUXTOBKH TEXHOJIOTUYECKOIO 000PYAOBaHMUSL.

IMMpumeuanue. [Tabapurel NpPUONMKEHHS K  CTPOUTEIBHBIM  KOHCTPYKLHSM  MOJBHIKHOTO
TEXHOJIOTHIECKOT0 000pyI0BaHuUs (MOCTOBBIX KPaHOB, JIM(PTOB | T.I1.) TOJDKHBI 00ECTIEUMBATh WX HOPMaJIbHYIO
IKCILTYaTAIHIO C YYETOM BO3MOXKHBIX Ae(hOopMalliii OCHOBaHHSI.

2.71. K meponpusTUsM, O3BOJISIONIMM YMEHBIIUTD YCUIIUS B KOHCTPYKLIHSAX COOPYKEHUS
IIPU B3aUMO/JICHCTBUU €T0 C OCHOBAHUEM, OTHOCSITCS:

pa3MelieHre COOpPYKECHHS Ha IUIOMAAM 3aCTPOMKHM C Yy4YEeTOM €€ HWHKEHEePHO-
re0JIOTUYECKOT0 CTPOCHUS M BO3MOKHBIX HMCTOYHUKOB BPEIHBIX BIMSHHUM (JMH3 ci1alObIx
IPYHTOB, CTapbIX TOPHBIX BHIPAOOTOK, KAPCTOBBIX MOJIOCTEH, BHEITHUX BOJOBOJIOB U T.IL.);

IPUMEHEHHUE COOTBETCTBYIOLIMX KOHCTPYKIUN (PyHAaMEHTOB (Harpumep, pyHIaMEHTOB C
MaJIoil OOKOBOW TOBEPXHOCTHIO HAa MOAPAOATHIBAEMBIX TEPPUTOPHUAX WU NPU HAJIUYUU B
OCHOBaHUU MyYMHUCTHIX TPYHTOB);

3achINKa Ma3yx ¥ yCTPOWCTBO MOAYLIEK MO (pyHIaMEeHTaMu U3 MaTepHuajoB, 00JIadatoIuM
MaJbIX CLEMJICHUEM U TPEHUEM, IPUMEHEHUE CHEeIUATbHBIX aHTU(DPUKINOHHBIX MOKPBITHA,
OTPBIBKA BPEMCHHBIX KOMIICHCALIMOHHBIX TpAHIIEH I YMEHBIIECHUS YCWIMM OT
TOPU3OHTAIBHBIX e(opmaluii OCHOBaHUH (HampuMep, B pailoHaX TOPHBIX BHIPAOOTOK);

pPETYIHpPOBaHUE CPOKOB 3aMOHOJMYMBAHUS CTHIKOB COOPHBIX M COOPHO-MOHOJIHTHBIX
KOHCTPYKIIUH;

O6OCHOBaHHa}I CKOpPOCTb HW MOCJICHOBATCIBHOCTH BO3BCIACHUSA OTACIBHBIX gacTel
COOPYXKEHHUS.

3. OCOBEHHOCTHU NPOEKTUPOBAHHSI OCHOBAHUMN COOPY KEHUN,
BO3BOJUMBIX HA ITIPOCAJIOYHBIX TPYHTAX

3.1. OcHOBaHUs, CIOXKEHHBIE NPOCAJOUYHBIMM TPYHTaMH, AOJDKHBI IPOEKTUPOBATHCSA C
YU4E€TOM UX OCOOCHHOCTH, 3aKJIIOYAIOIIEHCS B TOM, YTO MPH MOBBINICHUH BJIAKHOCTH BBIIIIE
OTIPENIeJICHHOTO YPOBHS OHU JAIOT JIOMOJHUTENbHBIE JeOpPMaLUU - MPOCAIKU OT BHEUIHEH
Harpy3ku u (W) COOCTBEHHOTO Beca TpyHTa.

3.2. Ilpu mpOEKTUPOBAaHUH OCHOBAHM, CIIOKEHHBIX MPOCATOYHBIMU TPYHTAMH, CIEIyeT
YUUTHIBaTh BO3MOYKHOCTD MOBBIIIEHUS MX BIQXKHOCTH 3a CUET:

a) 3aMayMBaHUs TPYHTOB - CBEPXY M3 BHEUTHUX UCTOYHUKOB ¥ (WJIH) CHH3Y TIPU MOIBEME
YPOBHSI IOJI3EMHBIX BOJI;

0) TOCTENEHHOrO0 HAKOIUICHWS BJIard B TPYHTE BCIEACTBHE HWHOUIBTPALUU
MOBEPXHOCTHBIX BOJ U AKPAHUPOBAHUS IIOBEPXHOCTH.

PacueTHBIM COCTOSIHUEM MPOCATOYHBIX TPYHTOB IO BIAYKHOCTH SIBIISICTCS:

[Tpu BO3MOXHOCTH UX 3aMayMBaHuUs - [TOJHOE BogoHackienue (Sr = 0,8);

[Ipy HEBO3MOXXHOCTM WX 3aMauMBaHUS - YCTAHOBMBIIEECS 3HAUCHHE BIAXHOCTH Weg,
MPUHUMAEMOE PaBHBIM MPUPOTHON BIAKHOCTH W, €cid W = Wp, U BIKHOCTU Ha TpaHUIE



packaTbIBaHMA, €CJIM W < Wp.

3.3. [Ipocagounbie TPYHTHI XapaKTEPU3YIOTCS:

OTHOCHUTEJIbHOM MPOCAI0YHOCTBIO &| - OTHOCUTENBHBIM CKAaTHEM TPYHTOB MPU 3aJaHHOM
JTABJICHUU IIOCJIE UX 3aMAaYlBaHUS;

HaYaJIbHBIM MPOCAJOYHBIM JaBJICHUEM [Psi - MUHUMAJIbHBIM JIaBJICHUEM, MPU KOTOPOM
MPOSIBIISIIOTCS IPOCAJ0YHbIE CBOKWCTBA TPYHTOB IPU UX MOJHOM BOJIOHACHIIICHNH;

HayaJbHOW MPOCATOYHOM BIAXKHOCTBIO Ws| - MUHUMAJIBHOM BIJIAXKHOCTBIO, MPH KOTOPOU
MPOSIBIISIIOTCA MPOCAT0YHbIE CBOMCTBA TPYHTOB.

3HaueHUsI & M Ps| OMPEICNAIOTCS B COOTBETCTBHUM C TPEOOBAHUSAMH OOSI3aTEIBHOTO
OPUIOKEHUS 2.

3.4. Ilpu mpoeKTHUPOBAaHUU OCHOBAHMI, CIIOKEHHBIX MPOCAJAOYHBIMU TPYHTaMH, JOJIKHbI
YUUTBIBATHCS:

a) IPOCaJKU OT BHEUIHEH Harpy3Ku Ssip, MPOHMCXOJALINE B Mpeiesiax BepXHEH 30HbI
NPOCaAKH OT TMOAOMIBEI (yHAAMEHTa 10 TAyOWHBI, TJE CYMMapHbIE BEpPTHKAIbHBIC
HAIpsDKEHUsT OT BHEIIHEH Harpy3kd M COOCTBEHHOTO Beca TpyHTa pPaBHBI HAYaJIbHOMY
MPOCAIOYHOMY JIaBJICHUIO UM CyMMa YKa3aHHBIX HAMPSXKEHU MUHUMAIIbHA;

0) mpocaaku OT COOCTBEHHOTO Beca TPYHTA Ssl,g, TPOUCXOSIINE B HIKHEH 30HE TTPOCAIKH,
HA4YMHAS C TIYyOWHBI, TI¢ CYMMapHbIe BEPTUKAIBHBIC HAMPSHKCHUS MPEBBIIIAIOT HAYAIbHOE
POCAJ0YHOE JaBJICHUE Ps| UM CyMMa BEPTHKaJIbHBIX HAINpPSKEHUH OT COOCTBEHHOrO Beca
TPYHTa U BHEILIHEW HAarpy3Ku MUHUMAJIbHA, U O HU)KHEW TpaHUIlbl TPOCAI0YHON TOMIIIH;

B) HEPAaBHOMEPHOCTbH NMPOCATKU IPYHTOB ASgl;

I') TOPU3OHTAJIbHBIC IMEPEMEUIEHUsI OCHOBAHMS Us| B Tpeaenax KPUBOJIMHEHHOW YacTu
IPOCaJ0YHON BOPOHKHU MPHU MPOCATKE TPYHTOB OT COOCTBEHHOTO Beca.

IIpumeuanue. [Ipocanku IrpyHTOB YYMTBIBAIOTCSA MPHU OTHOCUTENBHOHM mpocagouHoctu € = 0,01 n
OTIPEZIETSIOTCS] B COOTBETCTBHH C YKa3aHUSIMHU 003aTEIbHOTO IPUIOKEHHUS 2.

3.5. Ilpu omnpeneneHuu Mpocagok IPyHTOB U UX HEPABHOMEPHOCTH CJIEAYET YYUTHIBATh:
WHKEHEPHO-TEOJIOTHYECKOE CTPOCHHUE IUIOIAIKU; (HU3MKO-MEXaHHUUYECKUE XapaKTEPUCTHKU
TPYHTOB OCHOBAHHS M WX HEOJHOPOTHOCTH, pa3Mephl, TNIYOWHY 3aJ0KEHUS U B3aUMHOE
pacnosoxkeHue (yHIAaMEHTOB; Harpy3ku Ha (GyHIaMEHThl M TpUJIeTalollue IJIOLIAIH;
KOHCTPYKTUBHBIE 0COOCHHOCTH COOPY>KEHUSI, B YACTHOCTH HAJIMYNE TOHHENEH, MTOIBAJIOB MO
YacThIO COOPYKEHHUS U T.II.; XapakTep IJIaHUPOBKU TEPPUTOPHH (HAIUYUE BHIEMOK M CPE3KU
WM HAChIIEd M TMOJACHINOK, KOTOPHIE OKA3bIBAIOT BJIMSHUE Ha HAIPSIKEHHOE COCTOSIHUE
IPYHTOB OCHOBaHHS, a TakK)K€ Ha BUJ U pa3Mep IPOCaJ0K); BO3MOXKHbBIE BUJBI, pa3Mephl U
MECTa PACHOJIOKEHUs] MCTOYHUKOB 3aMayuBaHMs TPYHTOB (1. 3.2, a); JOMOJIHUTEIbHbIE
Harpy3kd Ha TIyOokue (yHIaMEHTbI, YIJIOTHEHHbIE U 3aKpPEIUICHHbIE MAaCCUBBI OT CHJI
HETaTUBHOTO TPEHHS, BO3HUKAIOIIUX MIPH MPOCAIKAX TPYHTOB OT COOCTBEHHOTO Beca.

Kpome Toro, Heo0X0UMO YUUTHIBATh, YTO NP 3aMaYMBaHUK CBEPXY OOJIBIINX TUIOMIAAEH
(mupuHa 3aMavYMBaeMOM IUIOMAAN By paBHA WM MpeBbIMIaeT pazMep MPOCATOYHON TOJIITU
Hs)) ¥ 3amauumBaHuMM CHH3y 3a CYET MOJbEMa YPOBHS IMOA3EMHBIX BOJ| TOJHOCTHIO
MPOSIBIISIETCS TIPOCaZKa OT COOCTBEHHOTO Beca Ssig, @ NPU 3aMAdyMBAaHUU CBEPXY MaJIbIX

o Sq
mnomanei (Bw < Hs) NposSBIAIOTCA NHIIL TOJBKO YacTh e o9 (cM. m. 17 00g3aTenbHOro
IPUIOKEHNS 2).

IIpumeuanue. Ilpm ompeneneHUN HEPaBHOMEPHOCTH NPOCATOK TPYHTOB CIEAYeT YIHUTHIBATH
BO3MOJKHBIE HamOoiee HeOIarompuATHBIE BUABI M MECTa PACIOJIOKEHHS WCTOYHHKOB 3aMadyMBaHUS II0
OTHOIIICHHIO K PACCYUTHIBAEMOMY (YHIAMEHTY U COOPYKCHUIO B ICJIOM.

3.6. I'pyHTOBBIE YCIOBUSA IUIOHIAIOK, CIIOKEHHBIX MPOCAJAOYHBIMU TpPYHTaMH, B
3aBUCHUMOCTH OT BO3MOXKHOCTH TPOSIBIICHUS MPOCAAKH TPYHTOB OT COOCTBEHHOTO Beca,
NO/Ipa3/IeIIAI0TCS Ha JIBa THUIA:

| TUD - TPYHTOBBIE YCIOBHS, B KOTOPBIX BO3MOXXHa B OCHOBHOM IIpPOCaJika TPYHTOB OT
BHEIIHEW Harpy3ku, a Mpocagka TPYHTOB OT COOCTBEHHOIO Beca OTCYTCTBYET WM HeE
MPEBBIIIAET 5 CM;



Il Tun - TPYHTOBBIC YCIIOBHS, B KOTOPBIX MOMHMO IPOCAJKH TPYHTOB OT BHEIIHEH
Harpy3Ky BO3MO)KHA UX MPOCaKa OT COOCTBEHHOT'O Beca U pa3Mep €€ MPEBBILIAET 5 CM.

3.7. Pacder OCHOBaHHWIA, CIIO)KEHHBIX MPOCATOYHBIMH TPYHTAMH, MPOU3BOJIUTCS B
COOTBETCTBUU C TPeOOBAaHUSAMU Pa3a.2.

[Tpu 3TOM nedopMarii OCHOBaHHS OMPEAETSIOTCS CYMMHUPOBAaHHEM OCAJIOK M MPOCAJIOK.
Ocanku OCHOBaHHUSI OMpeAeNsiioTcs 0e3 ydera MpPOCaJOYHBIX CBOWCTB TPYHTOB HCXOIS W3
nehOpMaIMOHHBIX XapaKTePUCTHK TPYHTOB MPH YCTAHOBUBIICHCS BIAXKHOCTH, & TPOCAIKH -
B COOTBETCTBUU ¢ TpeOoBaHmsMU . 3.2-3.5.

3.8. Ilpu mpoeKTHpOBaHUHM OCHOBAHUH, CIIOKEHHBIX MPOCAIOYHBIMUA TPYHTAMH, B CIIydae
UX BO3MOXXHOTO 3aMauuBaHus (0. 3.2, a) JOJDKHBI IpelycMaTpuBaThCi MEpPONPUSATHS,
UCKJTIOYAIOIINE WIM CHIDKAIONINE A0 TOMYCTUMBIX MPEAETIOB MPOCAAKH OCHOBAHMMA M (WIIN)
YMEHbIIAIOIIME WX BIWAHWE HA OHKCIUTYyaTallMOHHYIO IPUTOJHOCTh COOPYKEHUH B
COOTBETCTBUHM € yKazaHusmu 0. 3.12 u 3.13.

B cnyyae HeBO3MOKHOCTH 3aMaurBaHUs OCHOBAHMSI B TEUEHUE BCErO CPOKA IKCILTyaTalluu
COOpY)KEHHs (C yU4eTOM ero BO3MOXKHOH PEKOHCTPYKIMH) MPOCATOYHBIE CBOMCTBAa TPYHTOB
JOTIYCKaeTCsl HE YYMTHIBaTh, OJHAKO B pacuerax JOJDKHBI HCIOJb30BaThCAd (DU3HKO-
MEXaHUYECKUE XapaKTEPUCTUKU TPYHTOB, COOTBETCTBYIOIIUE YCTAHOBUBIIEHCS BIAXHOCTHU
(m.3.2).

3.9. PacuerHOoe COMpOTHBIIEHWE TPYHTAa OCHOBAaHUS TPU BO3MOXXHOM 3aMayHBaHUHU
MPOCAIOYHBIX TPYHTOB (I1. 3.2, a) MPUHUMACTCSI PAaBHBIM:

a) HaYaJIbHOMY IMPOCATOYHOMY HABJICHUIO Ps| TIPU YCTPAHEHUH BO3MOXHOCTH MPOCAIKU
TPYHTOB OT BHEILIHEH Harpy3Ku MyTeM CHIKEHUS JaBJICHUS MO/ MOJA0MIBON (yH/IaMEHTa;

0) 3HAYCHUIO, BBIYUCICHHOMY 10 (hopmyie (7) ¢ UCIONB30BAHWEM PACUETHBIX 3HAUYCHUN
MPOYHOCTHBIX XapaKTEPUCTHUK (@1 U C11) B BOJOHACHIILIEHHOM COCTOSIHUU.

[Ipn HEBO3MOKHOCTH 3aMayUBaHUs MPOCATOYHBIX TPYHTOB PACUETHOE COMPOTHBIICHUE
rpyHTa ocHOBaHuA R ompenensercs mo dopmyne (7) ¢ HCHOIB30BAaHUEM IMPOYHOCTHBIX
XapaKTEPUCTHK 3TUX TPYHTOB MPH YCTAHOBUBIIECHCS BIaKHOCTH (1. 3.2).

3.10. [IlpemBaputenbHble pa3Mepsl (DYHIAMEHTOB COOPYKCHHM, BO3BOJUMBIX Ha
MPOCAJOYHBIX TPYHTAX, HA3HAYAIOTCS MCXOMS W3 PaCUeTHBIX CONMPOTHUBIECHUN ocHOBaHUS Ro,
MPUHUMAEMBIX MO Ta0JI. 4 pEeKOMEHIyeMOI0 IPUIOKEHUS 3.

VYka3aHHBIMH 3HAYeHUSIMU Ro [IOmMycKaeTcss MONb30BAaThCA TakkKe Ui Ha3HAuYCHUS
OKOHYATENIbHBIX pa3MepoB (yHmaMeHTOB 3maHuil u coopyxenui |l kimacca, B KOTOpBIX
OTCYTCTBYET MOKPBIH TEXHOJOTHUYECKHUH MpoIiecce.

3.11. TpeGoBanus pacuera OCHOBaHMI 1O AehOpMaIMsIM B TPYHTOBBIX YCIOBUsAX | Thrma
CUMTAIOTCS YAOBIETBOPEHHBIMH, €CITU B TMpeaelaX BCEW MPOCANOYHON TONIH CymMMa
BEPTUKAIbHBIX HANpPSHKEHUH OT BHEIIHEH Harpy3kd U OT COOCTBEHHOTO Beca IpyHTa He
MPEBBIIIACT HAYALHOTO MPOCAIOYHOTO TaBICHUS Psl.

3.12*, Tlpu BO3MOXXHOCTH 3aMayuMBaHUs TPYHTOB oOcCHOBaHHs (1m.3.2) ciemyer
pelycCMaTpUBaTh OJTHO U3 MEPOTIPUSTHIA:

a) ycTpaHEHHe MPOCaT0YHBIX CBOMCTB IPYHTOB B Mpe/eiax BCe MpocagouHon TOMIH (1.
2.69 n 3.13);

0) Mpope3Ky MPOCaAOYHOMN TOIIM ITYOOKHMHU (DyHIAMEHTAaMH, B TOM YHCJIE CBAaHBIMH H
MacCHBaMU M3 3aKperieHHOro TpyHTa (1. 2.67 u 3.14);

B) KOMIUJIEKC MEPOIPUSATHI, BKIIOYAIOIINI YaCTUYHOE YCTpAaHEHUE MPOCATOYHBIX CBOMCTB
TPYHTOB, BOJIO3AIUTHBIC M KOHCTPYKTHBHBIE MeponpusThs (mm. 2.67-2.71).

B rpynToBbix ycnoBusx |l Tuna Hapsiny ¢ ycTpaHEHHEM IPOCAJOYHBIX CBOWCTB IPYHTOB
WIH  TPOPE3KOM  MPOCATOYHOM  TONImM  TIyOOKMMH  (yHIaMEHTaMH  JOJDKHBI
MpelycCMaTpUBaTHCS BOIO3ALUIUTHBIE MEPONPUSTHS, a TAKXKE COOTBETCTBYIOIIAsi KOMIIOHOBKA
TeHIIaHA.

Br16op mMeponpusiTuii 10JKEH MPOU3BOAUTHCSA C YYETOM THIIA TPYHTOBBIX YCJIOBMIA, BUIA
BO3MOXXHOTO  3aMauMBaHHs, pPACYCTHOH TMPOCATKU, B3aUMOCBSI3U  MPOCKTUPYEMBIX
COOPYKEHHH C COCeAHUMH 00BEKTaMU U KOMMYHUKAIUSIMH B COOTBETCTBUU C TPEOOBaHUSIMU




m 1.1.

IIpumeuanus: l. YcrpaHeHue IpocaJoYHbIX CBOMCTB IPYHTOB (MOJIMYHKT «@») B TPYHTOBBIX YCIOBHAX
| Tuma momyckaeTcs BBINOJHSTH TOJBKO B IIPEAENax 4YacTH BepXHEH 30HBI NPOCAJIKH, HO He MeHee 2/3 ee
BBICOTBI, €CJIM KOHCTPYKIMU COOPYXXEHHUSI PACCUNTAaHbl Ha BO3MOXHBIE JIe()OpPMaIM OCHOBAHUSI, a POCAJIKU U
HX HEPaBHOMEPHOCTH He npeBbimatoT 50 % npeienbHbIX AedopMaliii OCHOBaHUS JUIsl JAHHOTO COOPY KEHHS.

2* 3HayeHus mpesenbHbIX nedopMaluii OCHOBaHHH, NPUBEICHHBIE B PEKOMEHIyeMOM HpPWIOKEeHUH 4, He
pacrpocTpaHsIOTCsl Ha COOPY)KEHHMS, 3aIIPOSKTUPOBAHHBIE ¢ NPUMEHEHNEM KOMILIEKCa MEpONpHATHH 110 11.3.12,
B. IlpenenbHBII KpEH KWIBIX W OOIIECTBEHHBIX 3JaHUM MPU TNPUMEHEHUH KOMILIEKCA MEpPONPHUATHI
JIOITyCKAETCs IPUHUMATh PaBHBIM:

iuv = 0,008 - mis 3paHWi, He OGOPYAOBAHHBIX JHPTAMH, a TAKXKE €CIU IPOEKTOM IPEXYCMOTPEHBI
CHeHaTbHBIE MEPOTIPUATHS IO PUXTOBKE HANIPABISIOMINX JTUPTOBBIX IIaXT;

iy = 0,005 - ecitn yka3aHHBIE MEPONIPHUATHS HE IPETYCMOTPEHBI.

3.13. YcrpaHneHue npocaouHbIX CBOMCTB IPYHTOB IOCTUIAETCSI:

a) B Tpenenax BepXHEH 30HbI MPOCAJKU WM €€ YacTU YIUIOTHEHUEM TSKEIbIMU
TpaMOOBKaMH, YCTPOMCTBOM TPYHTOBBIX MOIYIIEK, BHITPAMOOBBIBAHUEM KOTJIOBAHOB, B TOM
YHClie ¢ YCTPOICTBOM YIIMPEHUS U3 JKECTKOrO MarepHalia, XUMUYECKUM WU TEPMUYECKUM
3aKpEIICHUEM;

0) B mpenenax Bcel MPOCaAOYHOW TOJIIU - TIIYOMHHBIM YIUIOTHEHHEM TPYHTOBBIMHU
CBasiIMHM, NIPEIBAPUTEIbHBIM 3aMauyuBaHUEM I'PYHTOB OCHOBAHHS, B TOM YHCJIE C TTyOMHHBIMH
B3pbIBaMH, XUMUYECKUM UJIM TEPMUYECKUM 3aKPETICHUEM.

3.14. IIpu mpoeKTUPOBAHUH TIYOOKHX (HYHIAMEHTOB CJICTYET YUYUTHIBATH:

B TPYHTOBBIX YCIOBHSX | TWma - CONMpPOTHUBICHHME TpyHTa MO OOKOBON IMOBEPXHOCTH
GyHIaMEHTOB;

B IPYHTOBBIX ycioBusx |l Tuma - HeraTuBHOE TpeHHE I'pyHTa MO OOKOBOW MOBEPXHOCTH
¢byHIaMeHTOB, BO3HUKAIOIIEE IPU MPOCaIKe TPYHTOB OT COOCTBEHHOT'O Beca.

4. OCOBEHHOCTHU NPOEKTUPOBAHHSI OCHOBAHUHN COOPY KEHUN,
BO3BOJINMBbBIX HA HABYXAIOIIUX T'PYHTAX

4.1. OcHOBaHMs, CIOXXCHHbIE HAOyXalOMIMMU TPYHTaMH, JOJDKHBI NPOEKTUPOBATHCS C
Y4ETOM CIOCOOHOCTH TaKMX TPYHTOB IMPH MOBBIILIEHUH BJIAKHOCTH YBEIMUYUBATHCA B 00beMe
- nHalyxarb. [Ipum mocienymomeM MOHWKEHUH BIAKHOCTH Y HAOyXalolMX TIPyHTOB
MPOUCXOIUT 0OpaTHBINA MPOIECC - yCaaKa.

Heo6xonuMo y4yuTHIBaTH, YTO CHOCOOHOCTHIO HAOyXaTh IMPH YBEIHMYEHUH BIAKHOCTH
00J1a1al0T HEKOTOPbIC BUIbI IIIJIAKOB (HAIIPUMEp, IIITAKK 3JIEKTPOIUIABUIBHBIX TIPOU3BOJICTB),
a TakKe OOBIYHBIC WBLICBATO-TIIMHUCTBIC TPYHTHl (HEHAOYXAroIIMe TMpU YBEIUYCHUU
BJIQXKHOCTH), €CJIM OHHM 3aMadyMBaIOTCS XUMHYECKMMH OTXOJIaMHU IPOU3BOJCTB (HaImpHUMep,
pacTBOpaMu CEpHON KUCIIOTHI).

4.2. HaOyxaromue TPYHTHI XapaKTEPU3YIOTCs J1aBIICHHEM HaOyXaHHsS Psw, BIAKHOCTHIO
HaOyXaHUs Wsw, OTHOCHTEJIbHBIM Ha0yXaHUEM IPHU 33aHHOM JIABICHUH Ew U OTHOCUTEIILHOU
yCaJIKO! MPH BBICBIXaHUH &sh.

VkazaHHbIe XapaKTEpUCTUKU OMPENESIIOTCS B COOTBETCTBHM C  TpeOOBaHUSAMU
00513aTeNTLHOTO MPUIOKEHHUS 2.

4.3. Ilpu mpoeKTUPOBAHWU OCHOBAHUM, CIOKCHHBIX HAOYXAIOIUMH TPYHTAMH, CJIECIYET
YYUTBIBATh BO3MOXKHOCTb:

HaOyXaHUsI ATUX TPYHTOB 3a CUET MOJbEMA YPOBHS MOA3EMHBIX BOJA WM MHOUIBTPAIUH -
YBJIQKHEHUS TPYHTOB MPOU3BOJICTBEHHBIMU WJIH TOBEPXHOCTHBIMH BOJAMH,

HaOyXaHUsI 3a CUET HAKOIICHUS BJIAard MOJ COOPYKEHUSMU B OTPAaHUYEHHOI 1Mo TiyOuHe
30HC BCJIEJACTBHE HApYyIICHUS MPHUPOJHBIX YCIOBUH UCHApeHHs TMpH 3acTpoke U
ac(harbTUPOBAHUHU TEPPUTOPHUH (IKPAHHUPOBAHUE TTOBEPXHOCTH);

HaOyXaHMs M yCaJIKK TPYHTa B BEPXHEH YaCTH 30HBI a9palluy - 32 CUET U3MEHEHHUS BOJHO-
TEIIJIOBOTO PEeKHUMa (CE30HHBIX KIMMATHYECKUX (PaKTOPOB);

YCaJKH 3a CUET BBICHIXaHUS OT BO3JECHCTBHS TEIJIOBBIX UCTOUHUKOB.

Ipumeuanue. [Ipy npoekTUpOBaHMM 3ariayOJCHHBIX YacTell COOPY)KEHHH JOJDKHBI YYHTHIBATHCS



TOPM30HTATBHBIC TABJICHHUS, BOSHUKAIOIINE IPU HAOYXaHWU U yCaaKe TPYHTOB.

4.4. OcHoBaHHUSA, CIIO)KEHHBbIE HAOyXalOIIMMU TPYHTAaMH, IOJDKHBI PAacCUUTHIBATHCS B
COOTBETCTBUU C TpeOOBAaHUSAMU pa3a.2.

Jledpopmaruu OCHOBaHUSI B pe3ylbTare HaOyXaHWs WIM YCAJKH TPYHTa JOJIKHBI
OTpeAeNAThCA MyTeM CyMMHpOBaHHs JedopMaluii OTIENbHBIX CIOE€B OCHOBAHHUS COTJIACHO
yKa3aHHUsIM 0053aTeIbHOr0 MPHUIOKEHUS 2.

[Ipu omnpenenenun nedopmaruii OCHOBAaHUS OCagKa €ro OT BHENIHEH HAarpy3Kd H
BO3MOXHasi OCaJKa OT YMCHBIICHHS BIQKHOCTH HAaOyXalolero TrpyHTa JIOJDKHBI
cymmupoBatbes. [logbeM ocHOBaHus B pe3yibTaTe HaOyXaHHUS TPYHTa OINpeiensercs B
NPENOI0KEHNH, YTO OCAIKH OCHOBAHUS OT BHEIIHEH HArpy3Ku CTaOMIN3UPOBAIIHCE.

[IpenenbHple 3HaYeHUs aedopmaruii, BBI3BIBACMBIX HaOyxaHweMm (yCaaKoil) TPYHTOB,
JIOTTYCKAeTCsl IPUHUMATh B COOTBETCTBUU C YKA3aHUAMM PEKOMEHAYEMOIO MPUIOKEHUS 4 ¢
ydeToM TpeboBaHwmii m. 2.55.

4.5. HopmaTuBHBIE 3HAUEHHUS] OTHOCUTEIBHOTO HaOyXaHHs &w M OTHOCUTEIBHOM yCaJKH
&h OMPENIEISIIOTCS M0 pe3ysbTaTaM Ja00paTOPHBIX UCHBITAHUHN C YUETOM yKa3aHHbIX B 1. 4.3
NpUYMH HaOyXaHUs UIIH YCaaKH.

PacuerHble 3HaueHMS XapaKTEPUCTUK &w U &h JONYCKAETCsl NPUHUMATh DPABHBIMU
HOPMATHBHBIM, mojarasi B hopmyse (1) ko3dHUImMeHT Haie)KHOCTH 110 TPYHTY Vg = 1.

4.6. Ilpu pacueTHbIX AedopMaIMsIX OCHOBAHHUS, CIOKEHHOTO HAaO0YyXaloIIMMHU TPYHTaMH,
0oJbIIe TPENENbHBIX WIM HEAOCTATOYHOW HeCylled CHOCOOHOCTHM OCHOBAaHMS JOJIKHBI
MpeyCMaTPUBATHCS CIICAYIOIINE MEPONIPHUSITHS B COOTBETCTBUH C YKa3aHUSIMU . 2.67-2.71:

BO/I03ALIUTHBIE MEPOIIPUATHS;

NpeBapuUTeIbHOE 3aMayMBaHUE OCHOBAHMS B TMpeleNax BCeW WM YacTH TOJIIH
Ha0yXaroluX TPYHTOB,;

IPUMEHEHHE KOMITIEHCUPYIOIIUX MECUaHbIX MOIYIIEK;

MOJIHAS WJIM YacTUYHAs 3aMeHa cJI0sl HabyXaloUlero rpyHTa HeHaOyXarommuM;

NOJTHASI WJIM YaCTUYHAs Mpope3ka pyHIaMEeHTaMH CJ10s1 Ha0yXaroIero rpyHTa.

5. OCOBEHHOCTH ITPOEKTUPOBAHUS OCHOBAHUI COOPYKEHUM,
BO3BOIMMbIX HA BOAJOHACBIIEHHbBIX BUOT'EHHBIX I'PYHTAX U NJIAX

5.1. OcHoOBaHUsA, CJIOXCHHBIC  BOJOHACHIIEHHBIMH  OWOTEHHBIMH  TpyHTaMU
(3aropdoBaHHBIMH, TOppaMHU W CaNpoIENIMU) U WIAMH WM BKJIIOYAIOIIME 3TH TPYHTHI,
JOJIKHBI TIPOEKTUPOBATHCA C YYETOM HX OOJIBIION CKUMAEMOCTH, MEAJIEHHOTO Pa3BUTHUA
0CaJOK BO BPEMCHHU U BO3MOXXHOCTU B CBA3U C STUM BO3HHUKHOBCHU HCCTaGI/I.HI/I3I/IpOBaHHOI‘O
COCTOSIHUSI, CYILIECTBEHHOW M3MEHYMBOCTU U aHU3O0TPOIUU MPOYHOCTHBIX, 1e(hOpPMALIMOHHBIX
u (bI/I.HI:TpaI_[I/IOHHBIX XapaKTCPUCTHUK U U3MCHCHUSA HUX B IMMPOLCCCEC KOHCOJIUAAINN OCHOBAHUA,
a TaKKe 3HAUYNTENbHON TUKCOTPOIIUHU UJIOB.

CJIG,Z[yGT YUUTBIBATH TAKIKC, YTO NOA3CMHBLIC BOJbI B 6I/IOFGHHBIX IPyHTax M HJIax, Kak
MPAaBUJIO, CUIILHO arpeCCUBHBI K MaTepHaliaM MOJI3€MHbBIX KOHCTPYKLIUH.

5.2. JlebopmanvoHHbIe, TPOYHOCTHBIE U (MIBTPALMOHHBIE XapAKTEPUCTUKNA OMOTECHHBIX
TPYHTOB U WJIOB JOJDKHBI ONPENENATbCS NpU JaBlIE€HUU WM B JWana3oHe [aBJICHHIA,
COOTBETCTBYIOIINX HAMPSX)KEHHOMY COCTOSIHUIO OCHOBAHUSI POEKTUPYEMOTO COOPYKEHUS.

XapakTepuCTUKN OMOTEHHBIX IPYHTOB U MJIOB JIOJKHBI YCTAHABIUBATHCS MTPH UCTIBITAHHUSIX
00pa310B IrpyHTa B BEPTUKAIBHOM M TOPU30HTAILHOM HAlpaBICHUSIX.

5.3. Pacuer oOcHOBaHUH, CIIO)KEHHBIMH OHOT€HHBIMH TPYHTAMH M HJIAMH, JOJDKECH
MIPOU3BOJIUTHCS B COOTBETCTBHM C TPeOOBaHUSAMHU Da3l.2 ¢ YYETOM CKOpPOCTH Mepenayuu
Harpy3ku Ha OCHOBaHHUE, U3MeHEeHHs 3()()EKTUBHBIX HANpSHKEHUH B TPYHTE B Ipolecce
KOHCOJUJAIIMM OCHOBAaHMS, AHMU30TPOIMU CBOMCTB TpyHTOB. [lpu 53TOM pgomyckaercs
HCIIOJIB30BaTh METObI TEOPUH JINHEWHON KOHCOJIMIALMY TPYHTOB.

11 puMec4dYaHHUuC. AHI/I30Tp0HI/IIO CBOMCTB OMOTr€HHBIX TPYHTOB U WJIOB AOITYCKACTCA HC YYUTBIBATH, €CIN

3HAUCHUSA XapaKTCPUCTUK JId BEPTUKAJIBHOTO U T'OPU3OHTAJILHOI'O HaHpaBJ'IeHI/Iﬁ OTJIMYAIOTCS He Oojiee ueM Ha
40 %.



5.4. Onupanve PyHAAMEHTOB HEMOCPEACTBEHHO HAa MOBEPXHOCTH CHILHO3ATOP(HOBAHHBIX
TPYHTOB, TOp(HOB, cTaOOMUHEPAIbHBIX Calponenell U WIOB He T0MYyCKaeTCs.

Ecnu HemocpeICTBEeHHO MO/ MOJOUIBOM (pyHAaMEHTa 3ajeraeT CIIOM IpyHTa ¢ MOIyJeM
nedopmarmu E < 5 MITa (50 krc/cm?) TommmHON Gonee MHMPHHBI (GYHAAMEHTA, 0CAIKa
OCHOBaHUS JOJDKHA OTPEACIIATHCS C YIETOM TOJTHOTO JIABJICHHUS O] MTOOIIBOM (pyHIaMeHTa.

5.5. Ilpu pacueTHbIX nedopManusiXx OCHOBAHHUS, CIOKEHHOTO OMOTEHHBIMH TPYHTaMHU W
wiamu, OOJIbIlie TPENeTbHBIX WM HEAOCTATOYHOW HECyIleld CIIOCOOHOCTH OCHOBaHUS
JOJIKHBI MIPElyCMaTpUBATLCS CIIENYIONINEe MEPONPUATHS B COOTBETCTBUM C YKa3aHHUSIMH III.
2.67-2.71:

MOJIHAs WM YacTU4YHas IMpope3Ka CcJoeB OWOTEHHBIX TPYHTOB U HWJIOB TIyOOKUMU
byHaamMmeHTamu;

MOJIHASL UJTM YacTUYHAs 3aMeHa OMOT€HHOT0 IpyHTa WM WA MECKOM, rpaBUeM, IIeOHEM U
T.J.;

YIUIOTHEHHUE TPYHTOB BPEMEHHOW WJIM MOCTOSIHHOM MPUTPY3KOMl OCHOBAHUS COOPYKEHHUS
WIM BCEH IUIOMIAJIKU CTPOUTENHCTBA HACBHIMHBIM (HAMBIBHBIM) TPYHTOM WA JPYTHM
MaTtepuasioM (C YCTPOMCTBOM (UIBTPYIOIIETO CJIOS WJIM JAPEH TNpU HEOOXOIUMOCTH
YCKOpEHUs IIpoliecca KOHCOIMIAlMU OCHOBAHUS);

3aKpETUICHUE HIIOB OyPOCMECUTENBHBIM CIIOCOOOM.

5.6. IIpoexkTrpoBaHUE MPUTPY3KU TOJKHO MPOU3BOJUTHCS C Y4€TOM TpeOoBaHMid I1.5.3.
[Tpu 5TOM NOJKHBI OBITH YCTAHOBJICHBI TOJIIKHA, Pa3Mephl B IJIaHE MPUTPY30UYHOTO CIIOS U
BpeMsi, HEOOXOMUMBIE NIl JOCTH)KCHHS 3a/JIaHHOM CTENEeHW KOHCOJMUAAIMA OCHOBAaHUSA, a
Tak)Ke KOHeUHasi 0CaJJka OCHOBAHUS O IPUTPY3KOM.

6. OCOBEHHOCTHU NPOEKTUPOBAHUSI OCHOBAHUUN COOPYKEHU,
BO3BOJUMBIX HA DJIFOBUAJIBHBIX TPYHTAX

6.1. OcHOBaHMS$, CIOKEHHBIE IIOBUAIBHBIMU TPYHTAaMHU - IMPOAYKTaMH BBIBETPUBAHMS
CKaJIbHBIX MOPOJ, OCTABUIMMHUCS Ha MECTE CBOEro 0Opa30BaHMs U COXPAHUBIIMMH B TON WU
WHON CTEIEHU CTPYKTYPY M TEKCTYpY HCXOAHBIX IIOPOJ, HOJDKHBI IIPOEKTHPOBATHCS C
Y4ETOM:

UX 3HAYUTEIBLHOU HCOAHOPOAHOCTH I10 I‘JIYGI/IHG U B IUIAHC M3-3a HAJIN4YHUA TPYHTOB C
OOJBIIMM pa3IMuueM HMX MPOYHOCTHBIX U Je(OPMAIMOHHBIX XapaKTEPUCTHK - CKaJbHBIX
pa3H01>'1 CTCIICHU BBIBCTPCIIOCTU U PA3JIMYHBIX TUIIOB HCCKAJIBHBIX I'PYHTOB,

CKJIOHHOCTM K  CHIDKEHHIO  TMPOYHOCTH  DJIIOBHAIBHBIX  TPYHTOB  (0COOEHHO
KPYITHOOOJIOMOYHBIX ¥ CHJIbHOBBIBETPENBIX CKAJIbHBIX) BO BpeMs UX HpeoOpa3oBaHUS B
OTKPBITBIX KOTJIOBaHAaX;

BO3MOXHOCTHU IICPEXOJa B IIBIBYHHOC COCTOSHHUC 3JIFOBHAJIBHBIX cyneceﬁ 1 IObIJICBATHIX
MIECKOB B CJIy4ae UX BOJOHACHIIIEHUS B IEPUO YCTPOICTBA KOTIOBAHOB U (yHIaMEHTOB;

BO3MOXHBIM HaJIMYUCM IMMPOCATOYHBIX CBOIICTB Yy SJIIOBHAJIBHBIX MBUJICBATBIX IICCKOB C
ko3 urmenTom mopuctocTH e > 0,6 u cTeneHpio BiaxHocT Sy < 0,7.

6.2. BO3MOXHOCTb U CTENEHb CHUKEHUS IIPOYHOCTH DJII0BUAIBHBIX TPYHTOB OCHOBAHUS BO
BpeMsl IPeObIBaHMS UX OTKPBITHIMH B KOTJIOBAaHE JOJKHBI YCTaHABIMBATHCS OMBITHBIM ITyTEM
B IOJIEBBIX YCJIOBUSX. JomycKkaeTcs MpOBOJUTH ONpeNeNeHus B 1a0OPaTOPHBIX YCIOBUSIX Ha
CIeNUaIbHO OTOOPAaHHBIX 00pa3iax (MOHOIUTAX) TPyHTA.

I[J'I}I HpeHBapHTCHBHOﬁ OICHKU BO3MOHOI'0 CHHWKCHHA MPOYHOCTU OSJIIOBUAIBHBIX
TPYHTOB JIONYCKAIOTCS] KOCBEHHBIE METObI, YUUTHIBAIOIINE U3MEHEHUE B TE€UCHHE 3aJaHHOTO
nepruoaa BpEMCHU: INIOTHOCTHU CKAJIbHBIX T'PYHTOB; YACJIBHOI'O0 COMPOTHUBJIICHUA ICHCTPALIUA
MBLIEBATO-TJIMHUCTBIX TPYHTOB; COJEpKaHUs YacTull pasmepom MeHee 0,1 MM B mecyaHbIX U
MeHee 2 MM B KPYITHOOOJIOMOYHBIX TPYHTaX.

6.3. Pacdetr ocHOBaHHI1, CIIOKEHHBIX AIIOBUATIBHBIMA TPYHTAMH, TOJIKEH MPOU3BOIUTHCS B
COOTBETCTBUHU C TpGGOBaHI/ISIMI/I pasa 2. Ecmu JJIFOBUAJIBHBIC TPYHTHI ABJIAKOTCA
POCaZ0YHBIMU, CIIEAYET YUYUTHIBATh TpeOOBaHUS pasL.3.

6.4. Ilpu pacdeTHbIX nedopManmsIXx OCHOBAHUS, CIIO)KEHHOTO SIIOBUATBHBIMU TPYHTaMH,




6OJ'II>H_IG MpEaACIbHBIX WA HGI[OCTaTOqHOﬁ HecyLueI‘/'I CHOCO6HOCTI/I OCHOBaHHUA JOOJI?KHBI
MIPETYyCMaTPUBATHCS CICIYIONTUE MEPOIIPUATHS B COOTBETCTBUH C YKa3aHUsAMH . 2.67-2.71:

YCTPOMCTBO YIUIOTHEHHBIX I'PYHTOBBIX PACIPEACIUTENbHBIX MOAYIIEK U3 IIECKA, TPaBHUsl,
meOHsI WJIM KPYIMHOOOJIOMOYHBIX TPYHTOB C OOJOMKaMH HWCXOJHBIX TOPHBIX IOpPOJ, B
YaCTHOCTH IIPU HEPOBHOM MOBEPXHOCTHU CKAJIBHBIX IPYHTOB;

yIQJICHUE W3 BEPXHEW 30HBI OCHOBAHMS BKIIOYCHHWH CKAJIBHBIX TPYHTOB, TOJHYIO HITH
YaCTUYHYIO 3aMCHY PBIXJIOrO 3allIOJIHCHUSA «KAPMAHOB» U «THE3/1» BBIBCTPUBAHHUA B CKAJIbHBIX
TpyHTax MeOHeM, TPaBUEeM WIJIH MTECKOM C YTUIOTHEHHUEM.

6.5. B mnpoekre ocHOBaHMII M (YHIAMEHTOB JOJDKHA TPEAyCMAaTPUBATHCS 3alIUTa
AIIOBHATIBHBIX TPYHTOB OT pa3pymIeHUs aTMOC(EPHBIMU BO3JACHCTBUSMH M BOAOH B TIEPUOT
YCTPOMCTBA KOTIOBAHOB. I 3TOM LENIU CIeAYyEeT NPUMEHATh BOJO3AIIUTHBIE MEPOIIPUATHUSA,
HE JIONyCKaTh TIEPEephIBBI B YCTPOHMCTBE OCHOBAaHUN M TOCJICIYIOIIEM BO3BEICHHUH
¢yHIaMEHTOB; TNpenycMaTpuBaTh HEZOOOp TpyHTa B KOTJIOBaHE, NPUMEHSTH B3PHIBHON
croco0 pa3pabOTKH CKaJbHBIX TPYHTOB JIMIIB MPU YCIOBHUH MEJIKOIIITYPOBOW OTIMAIKH.

7. OCOBEHHOCTHU NPOEKTUPOBAHUSI OCHOBAHUUN COOPYKEHU,
BO3BOJUMBIX HA 3ACOJIEHHBIX TPYHTAX

7.1. OcHOBaHHS, CJIOYKEHHBIE 3aCOJEHHBIMU TPYHTaMH, AOJDKHBI IPOEKTUPOBATHCS C
Y4E€TOM WX OCOOCHHOCTEH, 00YCIOBIMBAIOIINX:

oOpa3oBaHue TpU JJUTENbHOW (UIBTpaIMKM BOAbI M BBILIIETAYMBAHUS  COJIEH
cy(ph0o3MOHHON OCANIKH Ssf;

U3MEHEHHE B MPOIIECCEe BBIMIEIAYNBAHUS coJiel (DPU3MKO-MEXaHMYECKUX CBOMCTB TpYHTAa,
COTIPOBOXKAAOIIEECs, KaK MPaBUJIO0, CHIPKEHHUEM €r0 MPOYHOCTHBIX XapaKTEPUCTHK;

HaOyXaHHe WIKM MPOCAJIKy TPYHTOB IIPU 3aMauynuBaHUM;

MOBBILICHHYIO arpeCCUBHOCTH MOJ3EMHBIX BOJ K MaTepHaliaM MO/I3eMHBIX KOHCTPYKIIMI 3a
CYeT PaCTBOPEHHUSI COJICH, COJEPIKAIIMXCS B TPYHTE.

7.2. 3aconeHHbIE TPYHTHI XapaKTEePU3YIOTCSI OTHOCUTEIbHBIM CY(P(HO3UOHHBIM CKATUEM &,
OnpecaAcIsICMbIM, KaK TIIpaBHJIO, IIOJICBLIMU HCIIBITAHUAMU CTaTH4YECKOU Hany3KOI>'I C
JUINTETIbHBIM ~ 3aMayMBaHUEM, a JUId JETaJbHOTO M3YyYEHHUS OTHENbHBIX YYacTKOB
CTPOUTENIBHOM IUIOMAKUA - JOMOJHHUTEIBHO JIA0OPATOPHBIMU METOAAMHU (KOMIIPECCHOHHO-
(GUIBTPAIITMOHHBIMU UCTIBITAHUSIMH).

HpI/I HaJIMYHUKU PE3YyJIbTATOB U3BICKAHUH MW ONbITa CTPOUTCIILCTBA B AHAJIOTHUYHBIX
WHKEHEPHO-TEOJOTHUYECKUX YCIOBUAX OTHOCUTENbHOE CY(P(HO3MOHHOE CKATHE JOIYCKAETCs
OTIpeNIeNIATh TOJBKO J1a00PaTOPHBIMU METO/IaMHU.

7.3. HopmaTtuBHOE 3HauY€HUE &f CIAEAYET OMNMPEACNATh B COOTBETCTBHUU C TPEOOBAHUSIMHU
00513aTeTLHOTO IPIIIOKEHUS 2.

PacueTrHoe 3HauecHUHE &f HOIIYCKACTCd MPUHUMATh pPAaBHBIM HOPMATHMBHOMY 3HAYCHMHIO,
nostarast B hopmynie (1) koapdunmeHT Haae)KHOCTH 110 TPYHTY jg = 1.

7.4. PacyeT OCHOBaHMH, CI0KEHHBIX 3aCOJICHHBIMU T'PYHTAMHU, JOJKEH MPOU3BOAUTHCS B
COOTBETCTBUMH C Tpe6OBaHI/I$IMI/I pas3na. 2. Ecnu 3aconeHusie TPYHTHI ABJIIAKOTCA IMTPOCAAOYHBIMHA
WM HaOyXaroluMu, CJIeIyeT YUUThIBATh COOTBETCTBEHHO TpeOoBaHus pasa. 3 u 4.

Hedopmaruyn OCHOBaHUS HEOOXOJUMO OIPENENATh C YYETOM OCaJKH OT BHEIIHEH
Harpy3Ku, IpOCaaku, HaOyXaHus WA YCaaAKU U cyPdHO3MOHHON OCaIKH.

Cybdo3nonHyt0o 0caiKy CleIyeT ONpeleNiaTh B COOTBETCTBUUM C  YKa3aHUSMHU
00513aTeTLHOTO IPIIOKEHUS 2.

HpI/I OTCYTCTBUH BO3MOXHOCTHU IUIMTCIIBHOI'O 3aMaiWBaHHA T'PYHTOB W BbIIICIAYMBAHUA
coneil nedopMaliui OCHOBAHMS OMPENENIAIOTCS KaK JUIsl HE3aCOJIEHHBIX TPYHTOB HCXOJS U3
ne(OpMALMOHHBIX XapaKTEPUCTUK T'PYHTOB MIPU MTOJTHOM BOJJOHACHIIICHUH.

7.5. PacueTHOe compoTuBiieHHe R OCHOBaHMsI, CIIOKEHHOTO 3aCOJICHHBIMU TPYHTaMHU, MPH
BO3MOXHOCTH JIUTCIBHOI'O0 3aMa4MBaHUA TPYHTOB W BbIINICITIAYHMBAHUA CcoJIel BBLIYHUCIISAETCSA
no dhopmyie (7) ¢ UCIOIB30BAaHUEM PACUETHBIX 3HAUEHUN MPOYHOCTHBIX XapaKTEPUCTHK (¢
n Cll), MOJIYUYCHHBIX JJII T'PYHTOB B BOJOHACBIIICHHOM COCTOSHHU ITOCJIC BBIIICIIAUYMBAHUA



coJiei.

[Ipy HEBO3MOXHOCTH [UIMTEIBHOTO 3aMAYMBAaHUsA TPYHTOB M BBILICIIAYMBAHUSA COJIEH
pacueTHOE COINPOTHUBIICHWE OCHOBaHMS ClieAyeT omnpenensite mo dopmyine (7) ¢
MCIIOJIb30BAHUEM ITPOYHOCTHBIX XapaKTEPUCTHUK, MOJYYECHHBIX Ul 3aCOJICHHBIX T'DYHTOB B
BOJ/IOHACBIIEHHOM COCTOSTHUH.

7.6. Tlpu pacyeTHBIX aepopManMsIX OCHOBAHHUS, CIOKEHHOTO 3aCOJICHHBIMH TPYHTaMH,
Oonbllle TPENEeNbHBIX WJIM HEJOCTAaTOYHOM Hecymiell crnocoOHOCTH OCHOBAaHUS JOJKHBI
IpeaycMaTpuBaThCs BOJO3AIIUTHBIE MEPONPUATHS U B ClIy4ae HEOOXOAMMOCTH CIEAYIOIINE
MEpOTIPHUATHS B COOTBETCTBUU C yKa3aHUsIMHU 0. 2.67-2.71:

KOHCTPYKTHUBHBIE MEPOIIPUATHUS;

yacTM4YHasl WM TOJHas Cpe3Ka 3aCOJIEHHBIX TPYHTOB C YCTPOWCTBOM MOJYUIKUA U3
IIBIEBATO-TJINHUCTBIX TPYHTOB;

Ipope3Ka TOJIIIN 3aCOJICHHBIX TPYHTOB ITTyOOKHMHU (hyHIaMEHTaMH;

3aKpEIJICHUE WM YIUIOTHEHUE TPYHTOB;

IIPEIBAPUTEIBHOE PACCOJIEHUE TPYHTOB;

KOMIUIEKC MEPONIPUATUH, BKIIOYAIOIINX BOJO3AIUTHBIE U KOHCTPYKTUBHBIE MEPOIIPUATHS,
a TaK)K€ YCTPOMCTBO I'PYHTOBOM IOYILKH.

8. OCOBEHHOCTHU ITPOEKTUPOBAHUS OCHOBAHUI COOPYKEHUM,
BO3BOJAUMBIX HA HACBITIHBIX T'PYHTAX

8.1. OcHOBaHUs, CJI0KEHHBIC HACHITTHBIMHU TPYHTAaMH, JOJDKHBI TPOCKTUPOBATHCS C YyIETOM
WX 3HAYUTEIBHOM HEOJHOPOJHOCTH MO COCTaBYy, HEPAaBHOMEPHOM CHKUMAEMOCTH,
BO3MOKHOCTH CaMOYIJIOTHEHHS, OCOOCHHO NPH BUOPAIMOHHBIX BO3JECHCTBHIX, U3MECHECHUHU
TUAPOTeOIOTUUECKUX YCIIOBUM, 3aMauMBaHUM, a TaKXKe 3a CUET PA3JI0KEHUS] OPraHUYECKHUX
BKIJTIOUCHHI.

11 puME€UdaHHUC. B HacwmmbIx TpyHTax, COCTOAINUX HN3 IUIAKOB W TJIMH, HCO6XO,I[I/IMO YUYUTBIBATH
BO3MOXXHOCTh UX Ha6yX3HI/I5[ IIpy 3aMa4YuBaHUHN BOJIOM HUTH XUMHUYECKUMH OTXOIaMHU TPOU3BOACTB.

8.2. HepaBHOMEPHOCTh CIKMMAaE€MOCTH HACBHIMHBIX TPYHTOB JOJDKHA OMPEACNATHCS IO
pe3ynbTaTtaM MOJIEeBbIX U J1a00paTOPHBIX MCCIIETOBaHU, BBIOIHAEMBIX C YYETOM COCTaBa U
CIIOKCHHSI HACBIMHBIX TPYHTOB, CIOCO0A OTCHINKH, BUIA MaTepuana, COCTaBISIOLIETO
OCHOBHYIO 4acTh Hachlmu. Moaynb nedopManuu HaCHITHBIX TPYHTOB, KaK MPaBUJIO, JOJKEH
OTIPECIIATHCS HA OCHOBE IITAMIIOBBIX UCITBITAHHA.

8.3. OcHOBaHHS$, CIIO)KEHHbIE€ HACHIMHBIMU TPYHTAMH, JOJKHBI PACCUUTHIBATHCA B
COOTBETCTBUU ¢ TpeOoBaHMAMH pa3. 2. Eciu HackIHBIC TPYHTHI SBISIOTCS MPOCATOYHBIMHU,
HaOyXaloIHUMH WM UMEIOT OTHOCHTEIIbHOE COZIep)KaHue opraHnveckoro Bemectsa lon > 0,1,
CJIETyeT YUUTHIBATh COOTBETCTBEHHO TpeOOBaHUS pa3. 3-5.

[Tonnass pedopmanyisi OCHOBaHMSI JIOJDKHA OMPENEISATHCS CYMMHPOBAaHHUEM OCaJOK
OCHOBaHHUs OT BHEIIHEH HArpy3Kd U JIONOJHUTEIBHBIX OCaJOK OT CaMOYIUIOTHEHUS
HACBIMTHBIX TPYHTOB M Pa3JIOKEHUS OPraHWYECKUX BKIIOUYEHUH, a TakKe 0caJoK (Tpocasok)
MOJICTUJIAIOIINX TPYHTOB OT BECAa HACHINN M HArPy30K OT (pyHIaMeHTa.

8.4. PacyeTHOE CONPOTHUBJICHUE OCHOBAHHUS, CJIO0XEHHOIO HACHIIHBIMH T'PYHTAaMHU,
OTIpeNIeNsIeTCsl B COOTBETCTBUHU € TpeOoBaHUAMY mil. 2.41-2.48.

[IpenBaputenbHble pazMepbl PyHIAMEHTOB COOPYKEHHM, BO3BOAMMBIX Ha CIIEKABIIHUXCS
HACBITHBIX TPYHTaX, JOMYCKaeTcsl Ha3HA4yaTh MWCXOMsS W3 3HAYCHHUW PacUeTHBIX
COTIPOTUBIIEHUH TPYHTOB OCHOBaHUS Ro 10 pekoMeH1yeMOMY IPUI0KEHUIO 3.

3naueHussMU Ro JMomycKaeTcsi Moib30BaThCS TaKKe W Ui HA3HAUYCHUS OKOHYATEIbHBIX
pa3mepoB (pyHIaMeHTOB 31aHui U coopyxeHuit 111 kmacca.

8.5. Ilpu pacueTHBIX nedOpMalUIX OCHOBAHMS, CIOXKCHHOTO HACBHITHBIMH TPYHTAMH,
0oJbIIe TPENENbHBIX WJIM HEAOCTATOYHOW HeCylled CHOCOOHOCTHM OCHOBAHMS JOJIKHBI
MpeyCMaTPUBATLCS CIEAYIONIUE MEPOIPHUSITUS B COOTBETCTBUU C TpeOOBaHUsAMH . 2.67-
2.71:

MOBEPXHOCTHOE YIUIOTHEHUE OCHOBAaHUW TSKEIBIMH TpPaMOOBKaMH, BUOPAIMOHHBIMHU




MalIuHaMU, KaTKaMu;
[NIyOMHHOE YIUIOTHEHUE TPYHTOBBIMU CBAsSIMU, TUIPOBUOPOYIIIOTHEHHUE;
YCTPOMCTBO TPYHTOBBIX MOAYIIEK (MIECYAHBIX, IIEOCHOYHBIX, TPABUNHBIX U T.I1.);
MPOpe3Ka HACBIHBIX TPYHTOB INTyOOKUMU (hyHIaMEHTaMU;

KOHCTPYKTUBHBIE MEPOTIPUSTHSI.

9. OCOBEHHOCTH ITPOEKTUPOBAHUS OCHOBAHUI COOPYKEHU,
BO3BOJAUMBIX HA IIOAPABATBIBAEMBIX TEPPUTOPUAX

9.1. OcHOBaHUS COOPYKEHUM, BO3BOJUMBIX Ha MOAPA0ATHIBAEMBIX TEPPUTOPHSIX, JOJKHBI
IPOEKTUPOBATbCSI C  YYETOM HEPAaBHOMEPHOIO  OCEJAaHUs 3€MHOM  ITOBEPXHOCTH,
COTIPOBOXKAAEMOI'0 TOPU3OHTANBHBIMU JeOpMaIIUsIMU CIBUTAIOIIETOCS TPYHTA B PE3yJIbTaTe
MIPOM3BOJICTBA TOPHBIX PabOT U MEepeMEeIeHUs TPYHTa B BEIPaOOTaHHOE MPOCTPAHCTBO.

[TapameTpsl aedopmarnuii 3eMHON MOBEPXHOCTH, B TOM YHCJIC KPUBH3HA TTOBEPXHOCTH, €€
HAKJIOHBI U TOPU3OHTAJbHBIE MEPEMEHICHUS, a TaKKE BEPTUKAIbHBIC YCTYIBI JOJIKHBI
OTpeneNsaThc B COoOTBeTCTBHU ¢ TpeboBanmsimu CHull mo mpoexkTtupoBaHuWio 31aHUNA U
COOPYKCHHI Ha MOAPA0ATHIBAEMBIX TEPPUTOPHUSIX. ITU TMAPaMETPHI, SIBISIOIIUECS OCHOBOMN
JUIs pacyeTa OCHOBaHWH, (PyHIaMEHTOB M HaI(yHJaMEHTHBIX KOHCTPYKIIUHA COOPYXEHUH,
JIOJKHBI YYUTHIBATHCS MTPU HA3HAYEHUU PACUETHBIX 3HAYECHUN XapaKTEPUCTHUK TPyHTA.

9.2. PacueTHble 3HaYEHUS MTPOYHOCTHBIX U Ne(OPMAIIMOHHBIX XapaKTEPUCTHK TPYHTA IS
OTIpeNieNIeHUs] YCWIINH, NEHCTBYIOMMX Ha (yHOAMEHTHI B pe3yibTare aedopMaruii 3eMHOM
MIOBEPXHOCTH, CJIEAyeT IPUHUMATh pPaBHBIMH HOPMATHBHBIM, moyiaras B Gopmyne (1)
KO3 PHULHMEHT HAZC)KHOCTH 110 TPYHTY jg = 1.

3HaueHue Moayns AepopMaluu rpyHTa B TOPU3OHTAILHOM HampaBlieHUN Eh JOMyCKaeTcs
npuHUMAaTh paBHBIM 0,5 AJ1 NBUIEBATO-TIIMHUCTBIX TPYHTOB U 0,65 - 1J1d mecyaHbIX TPYHTOB
OT 3HaUEHUs MOIyJIsl AeopMaIi TPYHTA B BEPTUKAILHOM HalnpaBjieHu! E.

9.3. PacueTHble CONPOTHUBJICHUS TPYHTOB OCHOBAaHHMS R [OMKHBI ONpENensiThCA B
COOTBETCTBUU ¢ TpeboBaHusMHU mm. 2.41. - 2.48. [Ipu 3TomM K03hHUIHEHT yCITOBUN pabOTHI
72 B hopmyiie (7) Asist COOPYKESHHM KECTKOW KOHCTPYKTUBHON CXEMBI, UMEIOIIUX IMOATAKHBIC
U (QyHIAMEHTHBIA TOsSca C 3aMKHYTBIM KOHTYPOM, CIIeyeT NpPUHHUMATh To Tabn. §; B
OCTJIbHBIX CITydasX - %2 = 1.

Taonuna 8

KoadhdunueHT y.2 A5t COOPY)EHHH ¢ KECTKOM
KOHCTPYKTUBHOW CXEMOW TPU OTHOIICHUH JTUHBI

TpynTer COOPY)KEHHsI UITH OTCEeKa K ero Beicore L/H
LIH>4 4>1/H>25 |25>2L/H>15| LIH>15
KpymHO061I0MOUHBIE C IECYaHBIM 3ATI0JTHATEIIEM 1.4 1,7 2,1 25
U MeCYAHbIC, KPOME MEJIKHX M MbLICBATHIX
Ilecku menkue 1,3 1,6 1,9 2,2
Ilecku nbLIeBaTHIE 11 1,3 1,7 2,0
KpymHOOOIOMOUYHBIE € MBLUICBATOTIIMHUCTBIM 1,0 1,0 1,1 1,2

3alOJHUTENIEM W IBIIEBATO-TIIMHHUCTBIE  C
nokasareieM Tekydectu I < 0,5
KpynHoo610MOUHEIE € MBLICBATOTIIMHUCTHIM 1,0 1,0 1,0 1,0
3alOJHUTENIEM W IBLIEBATO-TIIMHHUCTBIE  C
nokasaresueM Tekydectu I > 0,5

9.4. KpaeBoe napneHue Ha TPYHT MOJ MOAOMIBONM (PYyHIAMEHTOB, B TOM YHWCIE TUIUTHBIX,
JOJIKHO OIPENEsAThCS ¢ YUETOM JOIMOJHUTEIbHBIX MOMEHTOB, BBI3bIBAEMBIX JedopmManneint
3eMHOM TTOBEPXHOCTH MPH TOIpaboTKe.

KpaeBoe naBnenue He 10DKHO TipeBbimath 1,4R w B yrimoBoit Touke - 1,5R, a
pPaBHOJEUCTBYIOIIAs] HATPY30K HE JOJDKHA BBIXOAWTH 3a MPEACIbl spa CEYCHHsI MMOIOIIBBI
dbyHIaMeHTa.

9.5. Pacuer nedopmariuii OCHOBaHHI TOMyCKAaeTCs HE TPOU3BOIUTH B CIIyYasiX, yKa3aHHBIX
B Tabn. 6, a Takxke, €ClIM KOHCTPYKIUU COOPYKEHUH MPOEKTUPYIOTCA C Y4ETOM




HEPAaBHOMEPHOI'O OCEJaHUS 36MHOI IOBEPXHOCTH.

Ha mnuomankax, CIOXEHHBIX MPOCAAOYHBIMU TIPYHTaMH, KOHCTPYKLUH COOPYKEHHH
JOJDKHBI TIPOEKTUPOBATHCA C YYETOM BO3MOYKHOIO COBMECTHOTO BO3ACHCTBHUSI Ha HHUX
nedopmaruii oT moapadboTOK U MPOCATOK TPYHTOB.

9.6. lna coopyXeHui, BO3BOAMMBIX Ha NOJAPAa0ATHIBAEMBIX TEPPUTOPHUAX, TOJDKHBI
IPUMEHATHCS (PYHIAMEHTHI CIIEIYIOUINX KOHCTPYKTUBHBIX CXEM:

KECTKOH (IUTMTHBIE, ICHTOYHBIE C JKEJIe300€TOHHBIMU MOSCAaMH, CTOJ0YAThIe CO CBA3SIMU-
pacrnopkaMu MeKAy HUMH U T.I1.);

NOJaTIUBON ((hyHIAMEHTHI C TOPU3OHTAIBHBIMH IIBAMH CKOJIBKEHUS MEXY OTACIbHBIMU
JJIEMEHTaMHU, (QYHIAMEHTbl C BEPTUKAJIbHBIMH D3JEMEHTaMM, HMEIOIIMMHU BO3MOXHOCTb
HAKJIOHATHCS NIPU TOPU30HTAIBHBIX MIEPEMEIEHUSIX TPYHTA);

KOMOMHUPOBAaHHON (3KeCTKHE (YHIAMEHTHI, UMEIOIINE LIOB CKOJIbKEHHSI HMKE YpPOBHS
TUTAHUPOBKH I T10J1a TIOBAJIA).

KoHcTpykTuBHas cxema QpyHIaMeHTa JOHKHA IPUHUMATBCS B 3aBUCUMOCTH OT PacUyeTHBIX
nepopmanuii  3eMHOM  MOBEPXHOCTH, JKECTKOCTH HaA(PyHIaMEHTHBIX KOHCTPYKIH,
1e(OpMaTUBHOCTH IPYHTOB OCHOBAHUH U IIp.

IIpumeuwanue. Jn9 3maHWH TOBBIIIEHHOHM JSTaXHOCTH H  OAlIEeHHOTO THIA TNPUMEHEHHUE
HAKJIOHSIOIUXCS (YHIAMEHTOB HE JIOITYyCKAETCs.

9.7. Ha nnomankax, cloKE€HHBIX TpyHTaMu ¢ MoxyneM nedopmanuu E < 10 MIla (100
Krc/cM?), a TakKe MPU BO3MOXKHOCTH PE3KOTO YXY/IIIEHHs CTPOUTENBHBIX CBOHCTB IPyHTOB
OCHOBaHHUSl BCIIEJICTBHE W3MEHEHUS TUIPOTeOJOrHYEeCKUX YCJIOBUM IUIOMIAIKUA TMpHU
nopaboTKe PEKOMEH IyeTCsl IPUHUMATh CBAHbIE WM TUIUTHBIC (PYHIAMEHTHI.

Ecnu B BepxHEH 30HE OCHOBAHUS 3aJIETAIOT CJIOM OTPAHWYEHHOM TOJIIMHBI HACBIITHBIX,
OMOTEHHBIX U MPOCAJOYHBIX TPYHTOB, CIEAYET IMpeayCMaTpuUBaTh MPOPE3KY STHUX CIOEB
dbyHIaMEHTaMH.

9.8. K OCHOBHBIM MEpONPHUATHAM, CHIKAIOIIUM HEOIAaronpusaTHOE BO3ACHCTBHUE
nedopmaruii  36eMHOM TIOBEPXHOCTH Ha (YyHIaMEHTBI W KOHCTPYKIIMH COOPYXKEHHUH,
OTHOCSITCSL:

a) yMEHbIIIEHNE TOBEPXHOCTU (yHIaMEHTOB, UMEIOIEH KOHTAKT C TPYHTOM;

0) 3anoxeHue pyHIaMEHTHOTO 1osica Ha OJHOM YPOBHE B IpeJieNiax 0TCeKa COOPYKEHUS;

B) YCTPOMCTBO TPYHTOBBIX TIOJIYIIEK Ha OCHOBAaHUSX, CIIO)KEHHBIX MPAKTUYECKU
HEC)KMMAEeMbIMU TPYHTAMHU;

I) pa3MellleHHEe TMOJBAJIOB M TEXHUYECKHUX TMOAMOINI IMOoA BCeH IJIOMAAbI0 OTCEeKa
COOPYXKEHMUS;

J) 3achlllka TPYHTOM TMa3yX KOTJIOBAaHOB U BBINOJIHEHWE TPYHTOBBIX MOAYIIEK U3
MaTepHajoB, OONAJAIOIINX MaJbIM CLEIUIEHHEM U TPEHHEM Ha KOHTAKTe C MOBEPXHOCTHIO
byHIaMEHTOB;

€) OTpBIBKA Tepes MoapadoTKO BPEMEHHBIX KOMIICHCAMOHHBIX TPAHIIEH MO IepUMETpy
COOPYXKEHHUSI.

10. OCOBEHHOCTH IMTPOEKTUPOBAHMUSI OCHOBAH{/II‘/'I COOPYKEHU,
BO3BOJIUMbBIX B CENCMHUYECKHNX PAMOHAX

10.1. OcHoBaHus COOpPYKEHUI, BO3BOJAUMBIX B paiiloHaX ¢ CEMCMUYHOCTHIO 7,8 11 9 6asos,
JIOJDKHBI TIPOEKTHPOBaThes ¢ yderoM TpeboBanmii CHull mo mpoexTtupoBaHWIo 3MaHHUN U
COOPYXEHHM B CEUCMUYECKUX palOHAX.

B paiionax ¢ celicMHYHOCTBHIO MeHee 7 0ajuioB OCHOBAHHS CJEAYET NMPOCKTHUPOBATH 0€3
y4eTa CEUCMUYECKUX BO3ICUCTBUM.

10.2. TIpoekTMpoBaHME OCHOBAaHUW C YYETOM CEHCMHYECKHX BO3JCHCTBHI TOJHKHO
BBITIOJIHATHCS] HA OCHOBE pacueTa Mo HeCyllel CIIOCOOHOCTH Ha 0c000€ cCoueTaHue Harpysok,
ompenensieMbIX B cooTBeTCTBUU ¢ TpeboBanusmu CHull mo narpy3kam u BO3aeHCTBHSIM, a
TaKKe 110 IPOCKTUPOBAHUIO 31aHUM U COOPYKCHUH B CEHCMUYECKUX pallOHAX.

[IpenBaputenbHuple  pa3Mepbl  (QYHIAMEHTOB  JIOMYCKAETCA  OMPENENSITh  pPacueToM



OCHOBaHHMA MO JeGopMalusM Ha OCHOBHOE cOYeTaHHe Harpy3ok (0e3 ydera ceHCMHUYECKUX
BO3JICHCTBHIT) COTJIACHO TPEOOBAaHMSIM pa3l. 2.

10.3. Pacuer ocHOBaHMII 1O Hecymeil cnocoOHOCTH BBINIOJHIETCS Ha JeHCTBHE
BEPTUKAIIBHOW COCTAaBIIAIONICH BHEIICHTPEHHOW HArpy3KH, IepeaaBacMoil (pyHIaMEeHTOM,
UCXOJIS U3 YCIIOBUS

N, < Ye,eq Nu,eq/?h, (24)

rae N, - BepTUKanbHAs COCTaBISIONIAST PACUETHOW BHEIEHTPEHHOW HArpy3ku B 0COOOM
COYETaHUY;

Nueq - BEpTUKaJIbHAsI COCTABIISIIONIAS CUJIbI MPEACIBHOTO CONMPOTUBJICHUSI OCHOBAHUS IMPHU
CEHCMHUYECKNX BO3JICHCTBUIX;

Yeeq -~ CCHCMUYECKUN KOA(PDUIMEHT yCI0BU paboThl, mpuHUMaeMblii paBabM 1,0; 0,8; 0,6
cootBercTBeHHO JU1st TpyHTOB |, |l 1 |l kaTeropuit mo ceficMuueckum CBOMCTBaM,
OpUYeM JUIsl  COOPY)KEHMH, BO3BOJMMBIX B pallOHAX C HOBTOPSAEMOCTHIO
3emsierpscennit 1, 2 u 3, 3HaUe€HHE J.o4 cleayer ymHoxkatb Ha 0,85; 1,0 m 1,15
COOTBETCTBEHHO  (KaTeropuv TPYHTOB IO  CEHCMHYECKMM CBOMCTBaM U
MOBTOPSIEMOCTh 3€MJIETPSCEHUN ompenensaorcss B coorBerctBuu co CHull mno
MIPOCKTUPOBAHUIO U CTPOUTETHCTBY B CEHCMHUUYECKUX palioHax);

7% - KOOPPUIIMEHT HAEKHOCTH IO HA3HAYCHHUIO COOPYXKEHHS, TPUHUMAEMBIA TIO
yKa3zaHusaM 1. 2.58.

['opu3oHTanbHAs COCTaBISIIONIASE HAarpy3KH YUWUTBHIBAeTCsl NMpHU pacdyere (pyHaameHTa Ha
CIBUT IO MOJIOIIIBE.

10.4. IIpu neiicTBMM MOMEHTHBIX Harpy3oK B JIByX HalpaBJICHUSIX pPacdyeT OCHOBAHUSA IO
HEeCylIell CIOCOOHOCTH JOJIKEH BBIMIOJNHATHCA Pa3felbHO HA JIEHCTBUE CHJ M MOMEHTOB B
KQKJIOM HalpaBJICHUU HE3aBHUCUMO JIPYT OT Apyra.

10.5. Ilpu pacuere ocHOBaHUU M (PYHAAMEHTOB Ha 0CO0O€ COUETaHHE HATPY30K C YIETOM
CEHCMUYECKUX BO3JICUCTBUI JIOMYCKAETCS YaCTUYHBIM OTPHIB IMOAOMIBHI (yHIaMEHTa OT
TPYHTA MIPH BBIMOJHEHUHU CIEAYIOIUX YCIOBUM:

SKCLEHTPUCUTET €, PACYETHOM Harpy3ku HE IMPEBBIAECT OJHOW TPETH IIHUPUHBI
dbyHIaMeHTa B IIIOCKOCTA MOMEHTA;

Cuja IMpPEeAebHOrO  CONPOTHBJIEHUS OCHOBAaHUSA  OINPENENSIeTCs JUIsl  yCIOBHOI'O
dbyHIaMeHTa, pa3Mep MOIOIIBBI KOTOPOTO B HANIPABICHUU JCHCTBHSI MOMEHTA PABEH pa3Mepy
CKaTOW 30HBI

be = 1,5(b - 2e,);

MaKCHUMaJIbHOE KpaeBOE€ JaBJIEHUE IOJ MOJOLIBON (DyHIaMEHTa, BHIYMCIEHHOE C Y4ETOM
€ro HEIOJIHOTO ONMPAHUS Ha IPYHT, HE IPEBBIIIAET KPAEBOM OpAMHATHI IIOPHI PEEIBHOTO
COIIPOTHBIIEHUS] OCHOBAHMUSL.

10.6. I'myOuna 3amoxxeHust pyHIaMEHTOB B IpyHTaX, OTHOCHUMBIX MO UX CEHCMUYECKHM
cBoiictBaM coracHo CHull mo mpoekTHpoBaHHIO 34aHUN U COOPYKEHHUM B CEHCMHYECKUX
paifonax x | u |l xaTeropusim, mpuHUMAaeTCs, KaKk IPaBUIIO, TAKOH ke, Kak It QyHIaMEHTOB B
HECEMCMUYECKUX pailoHax.

Ha nnomankax, cinoxeHHslx rpyHTamu |ll kateropunm mo celicMMuYeCKMM CBOWMCTBaM,
PEKOMEHAYETCS MTPEeIyCMaTPUBaTh YCTPOMCTBO HCKYCCTBEHHBIX OCHOBaHMI (11. 2.69).

10.7. TIpu HEBO3MOXXHOCTH 3ariyojeHus (yHIAMEHTOB 3JaHHs WM OTCeKa Ha OJHOM
YPOBHE B HECKAJIBHBIX I'PYHTaX AOJKHO BBINOJHATBHCS YCIOBHE (4), B KOTOPOM PACUETHOE
3HAaYeHHE yIJia BHYTPEHHET0 TPEHHsI TPYHTA JOJDKHO OBITh YMEHBILIEHO IPU CEMCMUYHOCTH: 7
6asoB - Ha 2°, 8 6amioB - Ha 4° u 9 OaoB - Ha 7°.

11. OCOBEHHOCTHU ITPOEKTUPOBAHUS OCHOBAHHWMH OIIOP BO3YIIIHBIX
JIMHUH SJIEKTPOIIEPE TAYA

11.1. TpeGoBaHHs HACTOSILEro paszjeia JOJDKHBI COOIIONATHCS MPU MPOEKTUPOBAHUH



OCHOBAaHUM  ONOp  BO3AYIIHBIX JIMHUKW  JJIEKTPONEpeNadyd M OHOP  OTKPBITBIX
pacnpenenuTeNbHbIX MOJICTAaHIMK HanpsbkeHueM oT 1 kB u Bbile.
Ilpumeuanue. Ilo xapakrepy Harpy>XeHusi OTOPHI MOAPA3AEIAIOTCS HA MPOMEKYTOUHBIE, aHKEPHBIE 1

YIJIOBBIE. OHOpBI, NPUMEHACMBIC B C€AWMHHUYHBIX ClIIydasaX, a TaKXKXE Ha OOJIBIINX nepexoagax, HaA3bIBAIOTCA
CIICIIHAJIbHBIMH.

11.2. PacueTHble XapaKTEpUCTUKHU TPYHTOB JOJDKHBI YCTaHABIMBATHCS B COOTBETCTBHHU C
TpeboBaHusmMu . 2.12 - 2.14.

IIpu pacyere ocHoBaHW# MO nedopmanusM 3HaAUYeHUE KOA(PUIMEHTA HAIACKHOCTH IO
TPYHTY Jg AOIYCKAaeTCsl MPUHUMATh PaBHBIM eIuHMIE. J[7Is1 MaccoBBIX ONOP HOpPMAaTHBHBIC
3HAQUCHHWS XapaKTepUCTUK JIOMyCKAeTcs MPHHUMATh 10 TalbnumaM peKOMEHIyeMOro
OpUIokKeHus 1, mpuYeM 3HaueHHs Cn,¢n W E, TpUBEAEHHBIC IS MBLICBATO-TIIMHUCTBIX
TPYHTOB ¢ moka3zarenem Tekydecta 0,5 < I < 0,75, momyckaeTcsi MpUHAMATD JI0 JUANa3oHa
05<1.<1,0.

IIpu pacuere ocHOBaHMII 1O Hecymell CHOCOOHOCTH 3HaueHHe Kod(puIeHTa
HaJISKHOCTH 0 TPYHTY CJIEAyeT NPUHUMATh 1Mo TaduI. 9.

Tabonuma 9
Koaddunnent HaemHOCTH 110 TPYHTY Jg AJIs OTIPEACTICHUS
ACUYCTHBIX 3HAYCHMI
I'pynTHI
yIja BHyTPCHHETO YIEIBHOTO
IUIOTHOCTH P
TPEHHSL @) CLEIUIEHNS C|
Ilecuanrnie 1,0 1,1 4.0
Cymecu mpu mokaszarene Tekydectn | < 0,25, 1,0 11 2,4
cyriiHKY ¥ riassl 1 < 0,5
Cymnecu npu nokaszaTese TeKy4ecTu 1,0 1,1 3,3
IL> 0,25, cyrmuaku v rawssl I > 0,5

11.3. Pacyer ocHOBaHMii 1O AepOpMaIUsAM U HECYIIel CIIOCOOHOCTH JTOJKEH MPOBOJUTHCS
JUI BCEX PEKUMOB paboThl onop. J[nHamMuueckoe JeicTBUEe OPBIBOB BETPa HA KOHCTPYKIIMIO
OIOPBI YUUTBIBAETCSI JIMILb IIPU pacuyeTe OCHOBAHUM MO HECYIEeN CIIOCOOHOCTH.

[IpenenbHbple 3HAYCHHS OCAJOK W KpeHa OTACTbHBIX OJOKOB (yHIAMEHTOB MHpHU HX
3arpy’KCHHHM CXKMMAIOIIMMM HAarpy3KaMH CleAyeT MpUHUMAaTh II0 PEKOMEHAYEMOMY
IPUWIOKEHUIO 4.

11.4. Pacuer ocHOBaHUH, CIIOKEHHBIX MyYHHUCTHIMHU TPYHTAMH, 110 HECYIIEH CIIOCOOHOCTH
JOJKEH BBINOJIHATBCS C YYETOM OJHOBPEMEHHOIO JEHCTBUS CHUJ MOPO3HOIO ITY4EHHS,
IIOCTOSIHHBIX W JUINTENBbHBIX BPEMEHHBIX Harpy3ok. Pacdyer ocHOBaHmii omop Ha
OJIHOBPEMEHHOE JIEHCTBUE CHJI MOPO3HOIO IIy4YeHMS] M KpPaTKOBPEMEHHBIX Harpys3ok
(BETpOBBIX M OT 0OpBIBA TPOBOJIOB) HE TpeOyeTCs.

11.5. Pacuer nedopmarnuii OCHOBaHUI BBIACPTUBAEMBIX (YHIAMEHTOB M aHKEPHBIX ILJIUT
o JaegopManusM MOXKET HE BBINOJIHATHCS, €CIM BBLAEPTUBAIONIAS CUJIA LIEHTpPalbHA IO
OTHOILEHHIO K MOJIOMIBE (pyHAaMEHTa (AHKEPHOU TUIUTE) U COOJII0JaeTCsl YCIOBUE

F,—G,cosB <y .RyA, (25)

rae Fn - HopMaTuBHOE 3HaUeHME BBIAEpTrUBaroniei cuibl, KH (Kre);
Gn - HOpMaTUBHOE 3HaueHUE Beca pyHaamMenTa win muThl, KH (kre);
[ - yroi HaKJIOHA BBIIEPTUBAIOIICH CHIIBI K BEPTUKAJIH, TPAI;
Je - KOOQOUIIUEHT yCIOBUI pabOThI, OMpenesieMblii B COOTBETCTBUH C YKa3aHHUSIMH II.
11.6;

/
Ro - pacyeTHOE CONpPOTUBIEHUE IPyHTA 06paTHOI 3ackinky, KIla (krc/cM?), pUHEMaeMoe
110 Ta0J1. 6 PeKOMEHIyeMOT0 IPUI0KEHUS 3;
Ao- miomane TOPOCKIMM BEpXHEH IMOBEpXHOCTH (yHIAMEHTa Ha  IJIOCKOCTbD,

TIepIeHIUKY/IAPHYIO THHUAN IeHCTBHS BBILIEPTHBAIOMIEH CHIIBI, M2 (CM?).




11.6. Kosdpdunuent ycnosuii paboTsl ) B hopmyse (25) mpUHUMAETCs PAaBHBIM:
Y= N02)8 4

rne 1=1,2; 1,0u 0,8 -qns omop ¢ ©0a3oifi B (pacCTOsSHHE MEXAY OCSIMH OTACIbHBIX
byHnaamMeHToB), paBHOU 5; 2,5 1 1,5 M; IpH MPOMEXKYTOUHBIX 3HAYCHUIX B 3HaUeHUE
1 OIpeAeNnseTcs 0 UHTEPIOJISILNN;
72 = 1,0 s HopMmansHOTO U 2 = 1,2 - A5 aBapuUitHOr0 1 MOHTA)KHOTO PEKUMOB PalbOTHI;
»=10; 0,8 m 0,7 - COOTBETCTBEHHO [UIsI OHNOp: MPOMEXKYTOUHBIX MPSIMBIX;
IIPOMEKYTOUHBIX YIJIOBBIX, AHKEPHBIX U AHKEPHO-YIJIOBBIX, KOHLEBBIX U MOPTAJIOB
pacrpeneNnuTeNbHbIX YCTPOMCTB; ClIeIIMaIbHbIX;
7= 1,0 m 1,15 - COOTBETCTBEHHO AJisA: TPUOOBUIHBIX (DYHITAMEHTOB M QHKEPHBIX IIIUT
OIOp € OTTSKKAMM, CTOMKHM KOTOPBIX 3allleMJIEHbl B IPYHTE; aHKEPHBIX IUIUT OIIOP,
CTOMKHU KOTOPBIX IAPHUPHO ONEPTHI HA (PYHTaMEHTHI.
11.7. PacyeTHOe CONpOTHBJIEHWE TpPyHTa OCHOBaHWS R TOX MOIOMIBOM CXKaTo-
OTIPOKHJIBIBAEMBIX (PyHIaMEHTOB ompenensercs no ¢opmyne (7) npu kodpdunuente y.2 = 1.
HauOonpiiee naBieHune Ha TPYHT IOJ KpaeM IMOAOMIBBI (pyHJaMeHTa NpU JAEHCTBUU
BEPTUKAJIBHON CXKUMAIOIIE U TOPU3OHTAJIBHBIX HAarpy30Kk B OJHOM WJIM B JIBYX
HaIpaBJIEHUAX HE JOJDKHO IpeBbimath 1,2R.
11.8. Pacuer ocHOBaHMi MO Hecymeld CHOCOOHOCTH MNpU ACHCTBUM Ha (PyHIaMEHT
(aHKEpHYIO TUTUTY) BBLACPTUBAIOLICH HATPY3KH MPOU3BOIAUTCS UCXOS U3 YCIOBUS

F—}/fGnCOSﬁSyCFu’a/yn, (26)

rae F - pacuernoe 3Hauenue Boiepruparonieii cuibl KH (Kre);
74 - K0OO(PPHUIIMEHT HAZEKHOCTH 10 HArpy3Ke, MpUHUMAaeMblid paBHbIM (,9;
Gn - HopMmaTuBHOE 3HaueHue Beca GpyHaamenTa (TumThl), KH (kre);
[ - YroJll HaKJIOHA BBIIEPTUBAIOIIEH CHIIBI K BEPTUKAIU, TPAI.;
% - K03 PurueHT ycaoBuit paboThl, MPUHUMAEMbIH PAaBHBIM €IUHHIIC;
Fua - cua mpenenbHOr0 CONMPOTUBIICHHS OCHOBaHHS BhlIepruBaeMoro ¢ynnamenta, kH
(xrc), onpenensiemasl B COOTBETCTBUM € yKa3aHUAMHU 1. 11.9;
4 - KO3 (OULIMEHT HaJIeKHOCTHU 0 Ha3HAYSHHIO, IPUHUMAEMbIH paBHBIM JIJISl OTIOD:
MPOMEKYTOUHBIX IPSIMBIX - 1,0;
AHKEPHBIX MPAMBIX 0€3 Pa3HOCTH TsDKeHHH - 1,2;
YII0BBIX (TPOMEXKYTOYHBIX U aPKEPHBIX ), aHKEPHBIX (TIPSIMBIX U KOHIEBBIX) - 1,3;
C Ppa3HOCTBIO TSDKEHUH, TMOPTAJOB OTKPBITBIX paclpeAeNUTENbHbIX YCTPOICTB
coenuaibHbeX - 1,7.
11.9. Cuny npefenbHOTO COTPOTUBIICHUSI OCHOBAHUS BBIIEPTHBAEMOTO (pyHIaMeHTa Fya
CIIeZlyeT ONpeAesaTh 1o Gopmyie

Fua = mt (Vbr - Vi) cosS + Co[A1€0S (g0 - fI2) + A2c0s (go + [I2) + 2A3c0sgn], (27)

TJIE bf - PACUETHOE 3HAYECHHE YIBHOTO Beca IpyHTa oOpaTHoil 3ackimku, KH/M® (kre/em®);
Vot - 06bem, M3 (cM®), Tema Bemupanus B (GopMe yCeueHHOH MMpaMHIbI, 00pasyeMoit
IUIOCKOCTSIMHU, TPOXOASIIMMU Yepe3 KPOMKHU BEpXHEW MOBEPXHOCTH (yHIaMEHTa
(TUTUTHI) ¥ HAKIIOHEHHBIMU K BEPTHKAIH IO YIIIaMH %, PaBHBIMHU:
y HIDKHEH KpoMKu S = ¢o + 6/2;
y BepXHeil KpOMKH % = ¢p - 6/2;
y OOKOBBIX KPOMOK %3 = 94 = ¢,
Vi - 0o0beM yacTu QpyHIaAMEHTA, HAXOAIICHCS B TIPEIeax Tea BhITUPAHHS, M (CM3); hias:
aHKEPHBIX TUIAT TpuHUMaeTcs Vi = 0;
A1, A2, A3 - nomiaau TpaHed Teja BBIMUPAHUS, UMEIOIIUX B OCHOBAHMHM COOTBETCTBEHHO
HUKHIOIO, BEPXHIOIO M OOKOBBIE KPOMKH BEpXHEW IIOBEPXHOCTH (yHIAaMeHTa
(TUTATHI);



Co ¥ @ - pacYETHBIE 3HAYEHHs YJAENbHOro cuemnenus, klla (krc/cM?), U yria BHYTPEHHETO
TPEHUs TPYHTa 0OPATHOM 3aChINKH, Ipajl, IPUHUMAEMbIE PABHBIMHU:

o = e, go = ney; (28)
3]IECh C| M1 ¢ - pacUe€THbIE 3HAYEHHS COOTBETCTBEHHO YAEIBHOTO CLEIUICHHS M yria
BHYTPEHHEI0 TpPEHUsI TPYHTAa MPHUPOJHOTO CIOXKEHHS, OIpelnesieMble B
COOTBETCTBUU C yKa3aHusiMU 1. 11.2;
17 - kKo purmeHT, npuHUMaeMbIi 1mo Taods. 10.

Taomuma 10
. Koo ULHENT 77 IPY IJIOTHOCTH MPYHTA 3aChUIKH, T/M°
I'pyHTBI 00paTHO 3aCHIIKU

1,55 1,7
Ileckn, KpOME  MBUICBAThIX  BIAXHBIX U 0,5 0,8
HACBIILEHHBIX BOJLOI
[IbuieBaTO-rAMHKUCTBIE MPU MOKa3aTesle TeKYy4ecTH 0,4 0,6
I.<05

IIpumedanue: 3HaueHue ko3 uLMeHTA 77 A1 IBUIEBATHIX MECKOB BIAXKHBIX, [NIMH U CYTJIMHKOB HPH
noka3zarese tekydectu 0,5 < I < 0,75 u cymeceii 0,5 < I < 1 qomkHO OBITH TOHMXEHO Ha 15 %.

12. OCOBEHHOCTH NPOEKTUPOBAHMSI OCHOBAHHUI OITOP MOCTOB "
TPYB 101 HACBIIIAMUA

12.1. OcHOBaHMS OMOP MOCTOB W TPYO MO HACKHIISIMU CJIEAYET MPOCKTUPOBATH C YYETOM
0COOEHHOCTEH KOHCTPYKLMN 3TUX COOPYKEHHM, IEHCTBYIOIIMX HA HUX HAarpy30K M YCIOBHUMN
9KCILTyaTallii, HWHKEHEPHO-TEOJOTHYECKUX, THAPOTreoIOTHYECKUX U THAPOJIOTHYECKUX
YCJIOBU.

12.2. OcHOBaHUS OMOP MOCTOB M TPYO IO HACKHINSMHU JOJDKHBI OBITH pAacCYMTAHBI 110
HecyIel ClIoCOOHOCTH U 10 AehopMariusim.

Pacuer ocHOBaHMiI1 Omop MOCTOB M TpyO MOJ HACHIISIMA IO HECYIIEH CIOCOOHOCTH
ClIeZyeT MPOU3BOAMTH corylacHO ykazanusaM CHull mo nmpoekTupoBaHuIo MOCTOB U TPYO.

Pacyer ocHoBaHuii omop MOCTOB MO AegopMaiusM [O0JDKEH BKJIIOYATh OINpeiesieHue
0CaZioK M KpeHOB (YHIAMEHTOB, a JUIsI OCHOBaHHWH TpyO IMOJA HACHIISIMH - ONpeAeTICHHE
ocaliok (yHIAMEHTOB M TPOW3BOJMUTCS B COOTBETCTBHH C TPEOOBaHMSIMHU 00S3aTEIHLHOTO
OPUIOKEHUS 2.

Pacuer mo nedopmanusM OCHOBaHUN OMOP MOCTOB BHEIIHE CTATUYECKU HEONPEAECTUMBIX
CHCTEM CJIEIyeT MpPOU3BOJAUTH C YYETOM B3aMMOJCHCTBHS OCHOBAaHUH, (YHIAMEHTOB,
HaaGyHIAMEHTHOW YaCcTH OTIOP U TIPOJIETHBIX CTPOCHUM.

Pacuer ocagok  (QyHmaMeHTOB  JOomycKaeTcs He  INPOU3BOAMTL B  CIy4asx,
npenycmotpennbix CHull nmo npoexkTupoBaHuio MOCTOB U TPYO.

12.3. B mecrax 3aneranus nbUIeBaTO-TIMHUCTHIX IPYHTOB ¢ I > 0,6, OMOTeHHBIX TPYHTOB
U WIOB, a TaKXKe Ha HEYCTOHYMBBIX CKJIOHAX, PEUICHHE O KOHCTPYKIMH TpYObl M ee
dbyHIaMeHTa JOJIKHO MPUHUMATHCA UCXOAS U3 HE0OXOIUMOCTH 00eCreYeHUs yCTOMUYUBOCTH
HE TOJIKO TPYOBI, HO M IPUMBIKAIOIIUX K HEH Y4aCTKOB HACHIIIH.

12.4. JloBepuTenbHas BEPOSITHOCTh (X PACUETHBIX 3HAYEHUM XAPAKTEPUCTUK TPYHTOB,
OTIpeNieNIIEMbIX B COOTBETCTBHM C TpeOoBaHMsMHU mil. 2.12-2.14, nomkHa NPUHUMATHCS JUIs
ITPYHTOB OCHOBAaHMI ONOpP MOCTOB M TPyO MOJ HACHIISIMH TPU pacdeTax OCHOBAaHUM IO
Hecyniel cniocoonoctu o = 0,98, mo nedopmanusm o = 0,9.

12.5. I'nmybuna 3anoxenust pyHIaMEHTOB OMOp ¥ (hYHAAMEHTOB WJIM TPYHTOBBIX MOAYILIEK
TpyO MO/ HACHITISIMU JIOJDKHA HA3HAYATHCS B COOTBETCTBUU ¢ TpeOoBaHUsIMHM M. 2.25-2.33 ¢
Y4ETOM CIEAYIOIINX YKa3aHUMH.

Ecnu Bo3MOKeH pa3MbIB IpyHTa AJIsl BOJOTOKA, (PYHAAMEHTHI OMIOP MOCTOB JIOJKHBI OBITh
3ary0JeHbl HE MeHee 4eM Ha 2,5 M OT HauHU3IIeW OTMETKH JHa BOJOTOKa B MECTe
PacIoOJIOKEHUsI OTOPHI MOCIE ero OOIIer0o ¥ MECTHOTO Pa3MbIBa PacUETHBIM MAaBOJKOM M HE
MeHee ueM Ha 2,0 M - Ipu pa3MbIBe HAaUOOJIBIINM MAaBOJIKOM.




[Ipu oTCcyTcTBUM BO3MOXHOCTH pa3MblBa TpyHTa (YHAAMEHTHl ONOP MOCTOB B
HECKAJIbHBIX I'PYHTaX JOJIKHBI ObITh 3arilyOJIeHbl OT MOBEPXHOCTU IPYHTA WU JHA BOJOTOKA
HE MEHee 4yeM Ha | M.

B ckanbHble TPyHTHI ¢ IPEJEIOM MIPOYHOCTH HA OJHOOCHOE CXKATHE B BOJOHACHIIIEHHOM
cocrosHud Re > 50 MIla (500 krc/cm?) GbyHIaMeHTHI clepyeT 3arayOnsaTh He MeHee YeM Ha
0,1 M, a mpu Re < 50 MITa (500 krc/cm?) - He MeHee yeM Ha 0,25 M.

[Ipumeuanue. [myOnHa pa3mbiBa 1Ha BOJOTOKA JOJDKHA OIPENENATHCS B COOTBETCTBUU C YKa3aHUIMU
HOPMaTHBHBIX JIOKYMEHTOB MO MPOEKTUPOBAHMIO MOCTOB M TpyO, yTBepkieHHbIXx ['occrpoem CCCP wunm
COTJIACOBAHHBIX C HUM.

12.6. I'myOuny 3anoxxeHus (pyHIaMEHTOB OTMOpP MOCTOB M TPyO MO HACHIIIAMH CIEAyeT
NPUHUMATh 10 Ta0JI. 2 P PACHIOI0KEHHH YPOBHS MTOJI3EMHBIX BOA Ha riryouHe dw < df + 2 m.
Ecnu mo tpeGoBanusiM Ta0s.2 TmyOMHA 3a10KeHHUs (YHIAMEHTOB JOJDKHA OBITH HE MEHee
pacdeTHOM TayOMHBI TNpOMEp3aHUs TpyHTa, Bce (YHIAMEHTHl, 3a UCKIIOYEHHEM
(GyHIaMEHTOB WJM TPYHTOBBIX TOAYIIEK JUIS CPEIHUX 3BEHBEB OJHOOYKOBBIX TpPYyO
OTBEPCTHEM JI0 2 M, CJIEAYET 3ariayosaTh He MeHee yeM Ha 0,25 M HuXKe pacueTHON TiTyOHWHBI
npomep3aHusi rpyHTa. Ilpm 3ToM 3a pacyeTHyr0 IIyOMHY MpOMEp3aHusi NPUHHUMAETCS ee
HOPMaTHUBHOE 3HaUCHUE.

@yHIaMEHTHI WM TPYHTOBBIE MMOAYIIKU CPEIHUX 3BEHBEB OJJHOOUKOBBIX TPYO OTBEPCTHEM
110 2 M JIOTTYCKaeTcsl 3aKiIabIBaTh 0e3 yueTa rIyOMHbI TPOMEp3aHus TPYHTA.

B cnyuasix, koraa riyOuHa 3an0keHust pyHIaMEHTOB HE 3aBUCUT OT PAacUeTHOW TITyOMHBI
poMep3aHus TPYHTA, COOTBETCTBYIOIIUE TPYHTHI, YKa3aHHBIC B Ta0J1. 2, TOJDKHBI 3aJIeTaTh HE
MeHee 4eM Ha | M HI)Ke HOPMAaTHUBHOM IITyOHMHBI POMEp3aHHsl TPYHTA.

Ipumeuanue. [nybuny 3anoxeHus GyHAaMEHTOB W TPYHTOBBIX IOAYILICK IOJ| CPEIHHUE 3BEHbS TPYO
JuamMeTpoM 2 M W Oosee cieqyeT Ha3HadaThb C Y4YeTOM YMEHbBUICHHs TJIyOWHBI IpOMep3aHusi IpyHTa B
HarpaBJeHUH K OCH HACHIIH.

12.7. TpyObl MO HACBISAMU CJIEIYET YKJIAIbIBaTh Ha (DyHAAMEHTHI WM HA YIJIOTHEHHBIC
TpyHTOBBIE mTOAYIIKKA. DyHIaMEHTh 00s3aTeNbHBI Ui 3BCHHEB U OTOJIOBKOB TPYyO
HE3aMKHYTOTO MOMNEPEYHOr0 CEYEeHHUS U PEKOMEHAYIOTCS MJisi OroJIOBKOB TpyO 000
KOHCTPYKITUH.

B chaywasx 3anoxkeHHs OrOJIOBKOB TpyO Ha TPYHTOBBIX TOJYIIKAaX JOJKHBI
PeyCMaTPUBATEHCS IPOTUBOPMIBTPAIIIOHHBIC SKPAHBI.

12.8. OcHoBaHuo0 TPyO (B MENISIX COXPAHEHHS B MPOIECCE IKCIUIyaTalluk HEOOXOIMMOTO
YKJIOHA JJIsi CTOKAa BOJBI MO TpyOaM W MPEAYNPEKICHHS MX MOITOIUICHUS CHH3Y) JOJDKEH
NPUIAaBaThCA CTPOUTENbHBIM MOABEM B 3aBHCHUMOCTH OT BBICOTHI HACBIU U (U3HUKO-
MEXaHUYECKUX CBOWCTB TPYHTOB OCHOBAHHUSI.

13*. OCOBEHHOCTH NPOEKTUPOBAHUS OCHOBAHHMI COOPYKEHUI,
BO3BOIUMBIX HA 3BAKAPCTBOBAHHBIX TEPPUTOPUAX

13.1. OcHoBaHMs COOPYKEHU, BO3BOAUMBIX Ha 3aKaPCTBOBAHHBIX TEPPUTOPUSX, TOTHKHBI
IPOEKTHPOBATHCS C YYETOM BO3MOXKHOCTH 00pa30BaHMs KapCTOBBIX Aedopmaliuii - mpoBajioB
1 ocenanmii (1. 2.35.) 1 0COOCHHOCTEH Pa3BUTHS KAPCTOBBIX MPOIIECCOB.

13.2. KapcToBsie aedopmariuu xapakTepu3yloTCs CISAYIOIUME ITapaMeTpaMu:

WHTEHCUBHOCTBIO KX TMPOSIBICHUSA, T.€. CPEJHErOJOBBIM KOJMYECTBOM KAPCTOBBIX
negopmanuii Ha AMHUITY TUIOIIAAN TEPPUTOPUH;

CPEIHUMHU U MaKCUMAaJbHBIMU TMAMETPaMU MPOBAJIOB U OCEJaHU, UX CpeHel TyOUHOH,
a U1 OCENaHMM, KpOME€ TOro, KpPUBU3HOW 3€MHOM IIOBEPXHOCTH W HAKIOHOM KpPaeBBIX
YYaCTKOB 30HbI OCEJaHUS.

[TapameTpsl KapcTOBBIX JAedopMalfii ONMpEeAesIoTCS pPacyeToM C HCHOJIb30BAHUEM
BEPOATHOCTHO-CTATUCTUYECKUX M (WJIM) aHAJTUTHYECKHX METOJO0B Ha OCHOBE aHaju3a
WHXEHEPHO-TEOJIOTUYECKMX U THUAPOTEOJIOTUYECKUX YCIOBUH C YYETOM HX BO3MOXKHBIX
W3MEHEHUH 3a BpeMs JKCIUTyaTalli COOPYKCHHMM, 3aKOHOMEPHOCTEH 00pa3oBaHUs



negopmanuii, KOHCTPYKTUBHBIX OCOOCHHOCTEH COOpPY)KEHHS, CTEIICHH €r0 OTBETCTBEHHOCTH
Y CPOKa DKCIUTyaTalluH.

13.3. Ilpu NpOEKTHUPOBAaHMH COOPYKEHUN Ha 3aKaPCTOBAHHBIX TEPPUTOPUSAX CIEAYET
npeaycMaTpuBaTh MEPOIPHSTUS, HCKIIOYAIOIIME BO3MOXHOCTh OOpa30BaHMs KapCTOBBIX
neGopManuii WM CHIDKAIOIIME WX HEONarompusTHOE BO3/JCHCTBUE HA COOPYXKEHHS, K
KOTOPBIM OTHOCSTCS:

3ar0JIHEHUE KAPCTOBBIX MOJIOCTEM;

Ipope3Ka 3aKapCTBOBAHHBIX MTOPOJ TITyOOKUMHU (yHIaMEHTaMH;

3aKpeIUIeHUE 3aKapCTBOBAHHBIX MOPOA U (WMJIH) BBILIENEKAIINX TPYHTOB;

BOJIO3AIUTHBIE MEPOIIPUATHS;

UCKJTIOUEHHE WIN OTPaHUYECHUE HEOIAroNpUsTHBIX TEXHOTEHHBIX BO3ICHCTBUIA.

13.4. Ecnu mpuMeHEeHnEeM MEpOTIPUATHH, YKa3aHHBIX B I1._13.3, BO3MOKHOCTh 00pa30oBaHuUs
KapCTOBBIX JAe(dopMalvii IMOJHOCTBIO HE HCKIIOYEHA, a TaKkKe B Clydae TEXHHYECKOU
HEBO3MOXXHOCTH MJIM HELEJIeCOO00pa3HOCTH MX MPUMEHEHHMs, OJDKHBI IpPeAyCMaTpUBaThCA
KOHCTPYKTUBHBIE MEpOIPHUATHSA, Ha3HayaeMble HCXOAs U3 pacyera (yHIAMEHTOB U
KOHCTPYKLIUH COOPYXEHMS € y4eTOM 00pa30BaHus KapCcTOBbIX Ae(opmaruii.

13.5. BpiOop OIHOTO MM KOMILJIEKCAa MEPOIPHUATUN JOJKEH MPOM3BOIUTHCS C YYETOM
BUJOB BO3MOXHBIX KapcTOBBIX JAe(opManuil M UX HapaMeTpoB, CTENEHH 3HAYMMOCTH
COOpPYKEHHSI, €r0 KOHCTPYKTHUBHBIX M HKCIUTYTAllMOHHBIX OCOOCHHOCTEW B COOTBETCTBHH C
TpeboBaHusMu 1. 1.1.

[IpunATBHIE MEPONIPUATHS HE AOJKHBI IPUBOAMTH K aKTUBU3ALIMU KAPCTOBBIX IIPOLIECCOB Ha
IIPUMBIKAIOIINUX TEPPUTOPHUSX.

B 000cHOBaHHBIX Cllydasix cielyeT MpeaycMaTpuBaTh KOHTPOJIb 32 Pa3BUTHEM KapCTOBBIX
IIPOLIECCOB B 30HE COOPYKEHMS BO BPEMS €T0 IKCIUTyaTallHH.

13.6. Pacuer ocHOBaHUI COOpYXEHHI, BO3BOAMMBIX Ha 3aKAPCTOBAHHBIX TEPPUTOPHUSIX,
JIOJKEH MPOU3BOAUTHCS B COOTBETCTBUHU C TPEOOBAHUSMHU pa3l. 2.

[Ipu HanuyMKu B OCHOBAaHUH COOPY>KEHUH ITPYHTOB C 0COOBIMU CBOMCTBAMU (IIPOCAI0OUHBIX,
HaOyXaloImux U Jp.), 3aJeraroluX HaJ 3aKapCTOBAHHBIMU I'PYHTaMH, CIEAYeT Y4YUTHIBATH
TpeOOBaHUS COOTBETCTBYIOLINX PA3ICIIOB HACTOSALINX HOPM.

13.7. 1lpu TpPOEKTUPOBAHMHU COOPYNKEHUM Ha 3aKaPCTOBAHHBIX TEPPUTOPHUSIX C
BO3MOXKHOCTBIO 00pa30BaHUsl MPOBAJIOB CIEAYET NPUMEHATh (QYHIAMEHTHI C KOHCOJIbHBIMH
BBICTYIIaMHU: HEpa3pe3Hble JICHTOYHBIE, MPOCTPAHCTBEHHO-PAMHbIC, IJIOCKHE M peOpHUcCThIe
IUITUTHBIE.

13.8. Ilpu HEOOXOAMMOCTH YCHUJICHHUS OCHOBaHMM M (YHIAMEHTOB CYIIECTBYIOIINX
COOPYXKEHHI cleayeT NpeaycMaTpuBaTh:

00BbEeIMHEHNE OTAEIbHBIX (PYHITAMEHTOB B IPOCTPAHCTBEHHO-PAMHBIE KOHCTPYKIIHMH;

YCTPOMCTBO KOHCOJIBHBIX BBICTYIIOB, IIOSICOB KECTKOCTH U T.I1.;

3aKpEIJICHUE TPYHTOB OCHOBAHHS;

3aroJiHeHHe 00pa30BABIIMXCS MPOBAIOB (MECKOM, HIEOHEM, LIEMEHTHBIM PacTBOPOM H
T.IL.).

14*. OCOBEHHOCTHU NPOEKTUPOBAHUS OCHOBAHUM COOPYKEHU,
BO3BOJNMBbBIX HA TYUNHUCTBIX TPYHTAX

14.1. OcHoBaHMS$, CIIO)KEHHbBIE IYYMHUCTBIMU TI'PYHTAMH, JOJDKHBI IPOEKTHPOBATHCS C
Y4€TOM CIOCOOHOCTH TaKUX TPYHTOB MPHU CE30HHOM MPOMEP3aHUHU YBEJIUYUBATHCS B 00bEME,
YTO COINPOBOXKAAETCSA MOABEMOM IOBEPXHOCTH I'PYHTa M BO3HMKHOBEHHMEM CHUJ MOPO3HOI'O
Ny4yeHus TpyHTa, AeWcTByloumx Ha ¢yHaameHT. Ilpu oTTaumBaHMM NPOUCXOTUT OcCaIKa
IyYUHUCTOTrO IPYHTA.

14.2. K mDOy4YduHUCTBIM TpPyHTaM OTHOCSITCS TMbUJIEBATO-TJIMHUCTBIE TPYHTHI, MECKU
ObUJICBAThIe M MEJKHE, a TaKXKe KPYMHOOOJIOMOYHBIE TPYHTHI C IBUIEBATO-TIMHHCTHIM
3aIl0JIHUTENEM, UMEIOIIUE K Haualy MpoMep3aHusl BIaKHOCTD BhIIIE ONPEEIEHHOTO YPOBHS.

[Ipn npoekTHpOBaHUM CIAEAYET YUUTHIBATH BO3MOYKHOCTH IOBBILLIEHUS BIAXXHOCTU T'PYHTA



3a CYET NNOABEMA YPOBHS MOJ3EMHBIX BOJ, U IKPAHUPOBAHUSI [IOBEPXHOCTH.

14.3. IlydnHUCTBIE TPYHTHI XapaKTEPU3YIOTCS:

OTHOCHUTENIHOW JeopManueii MOpO3HOrOo Iy4eHHS &h - OTHOIIEHHEM IOoJbeMa
HEHArpy>KEHHOW MMOBEPXHOCTH I'PYHTA K TOJIIIUHE IPOMEP3AIOILETO CIIOS;

JIaBJIEHUEM MOPO3HOT'0O My4EHUS pth , HOPMAJIBHBIM K TIOJI0UIBE (PyHIaMEHTA;

YIEIbHBIM 3HAYEHHEM 7ih KaCaTENbHOU CHJIBI MOPO3HOIO IIy4€HMs, ACUCTBYIOIIEH BIOJIb
OOKOBOW MOBEPXHOCTH (PYHIAMEHTA.

VYKka3aHHbIE XapaKTEPUCTUKHM, KaK IPaBUJIO, AODKHBI YCTaHaBIMBATbCSI HAa OCHOBE
OMNBITHBIX JAHHBIX C YY4ETOM BO3MOXXHOT'O M3MEHEHHs T'MAPOreOJIOTMYECKUX ycioBui. [Ipm
OTCYTCTBUHM ONBITHBIX JAHHBIX XAPAKTEPUCTHKH JOIMYCKAETCS ONPeNesATh MO (hPU3UYECKUM
XapaKTEPUCTHKAM T'PYHTOB.

14.4. Pacuer ocHOBaHUM, CII0)KEHHBIX IYYMHHCTBIMH T'PYHTaMH, JOJDKEH BBIIIOJIHSTHCS B
COOTBETCTBUM C TPEOOBAHUAMM pa3il. 2 ¢ Y4ETOM CHUJI MOPO3HOI'O IIy4EHHUSI.

14.5. Tlpu 3anoxeHun (pyHIAMEHTOB HIDKE PACUCTHOM TIyOMHBI MPOMEP3aHUs JOJIKEH
BBINOJIHATBCSL pacyeT YCTOWYMBOCTH (YHAAMEHTOB Ha JEWCTBUE KacaTelbHBIX CHII
MOPO3HOTO ITy4YEHHS.

14.6. Tlpu 3anoxxeHun (yHIAMEHTOB BBIIIE PACUCTHONH TIIYOMHBI TMPOMEP3aHUS
(ManozarnyOneHHble  (QyHAaMEHTH) HEOO0XOIMMO TPOM3BOIUTH pacueT aedopmanuit
MOPO3HOTO IIy4€HHUs T'PYHTOB OCHOBAaHHUS C YYETOM KacaTeIbHBIX M HOPMAJIBHBIX CHII
MOPO3HOTO ITy4YEHHS.

[Ipumeuanue. ManozarnyOneHHble (yHIAMEHTBI JOMYyCKaeTCs NPHUMEHATh il coopyxkenuit |1
KJacca, a TaKKe ISl OJJHO- M JIBYXOTaKHBIX 3JIaHUH CEJbCKOXO3SIMCTBEHHOI'O Ha3HAYEHHs IPH HOPMAaTHUBHOM
riryouHe mpomep3anus He 6osee 1,7 M.

14.7. PacueTHbie neopMaliiii MOPO3HOTO MTyUYEHHsI TPYHTOB OCHOBAHUS, OMPEACIIIEMbBIC C
Y4E€TOM HAarpy3Kd OT COOPYKEHHUS, HE JOJDKHBI MPEBBIIIATh MPEACTbHBIX 3HAYCHHIA,
PEKOMEHAYEMOT0 NPUIIOKEeHUs 4 1711 HaOyXaloIKUX TPYHTOB.

14.8. Ecnu pacuerHsie aedopManiii MOpPO3HOTO MYYEHUs OCHOBAHUS Majlo3ariyOJeHHBIX
dbyHIaMeHTOB OOJbIIE€ MPEEIbHBIX WM YCTOMYMBOCTH (DYHIaMEHTOB Ha JEHCTBUE CUJI
MOPO3HOTO MYYEHUS HEAOCTATOYHA, KPOME BO3MOKHOCTU M3MEHEHHS TITYOMHBI 3aJ0KCHUS
byHIaMEHTOB, CJEAyeT pPacCMOTPETh HEOOXOAUMOCTh IMPUMEHEHHS] MEpONpPHUATHH,
YMEHBIIAIONUX CHIIBI U AeGopMaIiii MOPO3HOTO MyUYESHHS, a TaKkKe TIyOuHy TIpoMep3aHus B
COOTBETCTBUU C yKazaHWsAMU mil. 2.67-2.71 - Bogo3anuTHbIC, TEIIO3aNTUTHRIC WA (DU3UKO-
XUMHUYECKHE.

Ecnu npu nmpuMeHeHHH yKa3aHHBIX MEpONpUATUi nedopmanuu MOPO3HOTO My4YeHHUs He
UCKITIOYCHBI, CIEAYyeT MpeaycMaTpuBaTh KOHCTPYKTHUBHBIE MEPOMPHSTHs, Ha3HAYaeMbIe
UCXoAs W3 pacyera (PyHIAMEHTOB U KOHCTPYKIUH COOPYKEHHUS C YUYETOM BO3MOMKHBIX
nedopMaruit MOPO3HOTO MyYEHUSI.

15*, OCOBEHHOCTH TPOEKTUPOBAHUS OCHOBAHHI COOPYKEHUI,
BO3BOJAMUMbIX HA HAMBIBHBIX I'PYHTAX

15.1. OcHoBaHMSl, CIIOKEHHBIE HAMBIBHBIMHU TPYHTAMH, JOJDKHBI MPOEKTUPOBATHCS C
YUYCTOM UX HCOAHOPOAHOCTU (MHOFOCHOﬁHOCTH, W3MEHYHMBOCTH COCTAaBa M CBOMCTB B IIJIAHE U
1o ryOnHE), CIOCOOHOCTH M3MEHSTh (PU3NKO-MEXaHWYECKHE CBOWCTBA CO BPEMEHEM, B TOM
YUCJIEC 3a CYUET KOHCGaHI/Iﬁ YPOBHA NMOA3CMHBIX BOJ, YYBCTBUTCIIBHOCTU K BI/I6paI_[I/IOHHBIM
BO3/ICICTBUSM, a TAK)KE BO3MOKHBIX 0CaJJOK MOJCTHIIAIOLIUX CIOEB.

I[J'I}I HaMBbIBa, KaK IMIpaBuIo, CJICAYCT UCIIOJIb30BATh IICCYAHBIC I'PYHTHI.

[Ipumeuanue. HaMblB TpyHTOB Ha NpocajgouHble (B IPYHTOBBIX ycioBHsX | Tuma), HaOyxaromue u
3aCOJICHHBIE TPYHTHI JOMYCKAETCsI IIPU COOTBETCTBYIOIEM OOOCHOBAHMH.

15.2. IlpounoctHele U JedOpMALMOHHBIE XapaKTEPUCTUKU HAMBIBHBIX TPYHTOB, Kak
IpaBUIO, JOJDKHBl YCTAaHABIMBATBCA [0 PpE3yJbTaTaM IOJEBBIX M J1JAOOPaTOPHBIX
UCCJIEOBAHUM IPYHTOB HE HAPYLIEHHOT'O CJIOXKEHUS C YY4ETOM BO3PACTa HAMBIBHOI'O I'PYHTA,



T.€. BPEMEHH, IIPOLIEIIIETO TI0CIE OKOHYaHHUS HaMbIBa, & TAKXKE Pa3HUIIBI BO BpEMEHH MEKIY
IEPUOJIOM MHXKEHEPHO-TE0JIOTNYECKUX U3BICKAaHUI U HAa4aJIoM CTPOUTEILCTBA.

15.3. JInst mpenBapUTENbHBIX pacue€TOB OCHOBAHMM, a TAaK)KE OKOHYATEJIbHBIX PacueToB
OCHOBaHWHM 3maHMii W coopyxkenuit |ll kmacca momyckaercs MOJIB30BAThCS 3HAYCHHSMHU
IPOYHOCTHBIX M JAe()OpPMAIIMOHHHBIX XapaKTEPUCTHUK TPYHTOB, IOJYYCHHBIMH 10 UX
(U3NYECKUM XapaKTEPUCTUKAM B 3aBUCIMOCTH OT BO3PAacTa HAMBIBHBIX ITPYHTOB.

15.4. Pacuer oCHOBaHM, CI0KEHHBIX HAMBIBHBIMH TPYHTaMH, JOJDKEH MPOU3BOJUTHCS B
COOTBETCTBUM C TPEOOBAHUAMMU pasi. 2.

Ecnu TonmuHa HaMBIBHBIX TPYHTOB IMOJACTHIIAETCS OMOT€HHBIMUA TPYHTaMH WM WJIaMH, B
pacueTax OCHOBaHMH CleyeT AONOJHUTEIbHO YUYUTHIBATh TpeOOBaHMs pa3i. 5. B ykazaHHOM
cilyyae IPUMEHEHHUE CTOI0UAThIX (DYHITAMEHTOB HE JOMYCKAETCSI.

15.5. PacuetHoe compoTHBiICHHE R HAMBIBHBIX TPYHTOB OIPEACISICTCS B COOTBETCTBUU C
TpeboBanusMH miL. 2.41-2.48. Ilpu 3TOM 3HaUEHUS TPOYHOCTHBIX XapaKTEPUCTUK HAMBIBHOTO
IpyHTa (@I ¥4 CI1) CIeayeT NPUHUMATh COOTBETCTBYIOLUIMMHU Hayaly CTPOUTENbCTBA.

15.6. Ilonnas nedopmanuss OCHOBAHUS, CIIO)KEHHOTO HAMBIBHBIMU TPYHTaMH, JOJDKHA
OIpENeNAThC CYMMHPOBAHNEM OCAJOK OCHOBAHMs OT BHEIIHEH Harpys3ku, CaMOyIJIOTHEHUS
TOJIIIM HAMBIBHBIX TPYHTOB U JONOJHMUTENBHBIX OCAJOK 3a CYEeT He3aBepUIMBILICHCS
KOHCOJIMJJALIMY 3arpyKEHHbBIX HAMBIBOM IOJCTHUJIAIOIIUX CI0EB IPYHTA.

15.7. Ilpu pacyeTHbIX aedOpMaLUAX OCHOBAHHSA, CIOKEHHOTO HAMBIBHBIMH TPYHTaMH,
OoJblIIe NPeIeNbHBIX MM HEJOCTATOYHOM Hecyllel ciocOOHOCTH OCHOBAaHUS B COOTBETCTBUU
C YKazaHUsIMH Mil. 2.67-2.71 n0KHBI IPeyCMaTpUBAThCA:

YIJIOTHEHHE HAMbIBHBIX I'PYHTOB (BUOpAlMOHHBIMH MAIlMHAMH U KaTKaMH, TJyOMHHBIM
THJIPOBUOPOYINIOTHEHUEM, MCIIOIB30BAHUEM SHEPTHH B3pbIBa, TpaMOOBaHUEM, U30BITOUHBIM
HaMbIBOM I'PYHTa Ha IUIOINAAM 3aCTPONKHU U 1p.);

3aKpeIuIeHUe UM apMUPOBAaHUE HAMBIBHOTO TPYHTA;

KOHCTPYKTHUBHBIE MEPONIPUATHSL.

16*. IPOEKTUPOBAHMUE 3AKPEIIVIEHUA 'PYHTOB

16.1. 3akperieHHMe TPYHTOB MPOW3BOAUTCA B ILEIAX MOBBIIIEHUS HX MPOYHOCTU U
BOJIOHETIPOHULIAEMOCTH B OCHOBAaHUU ITPOCKTUPYEMBIX MIIU CYLLIECTBYIOIIUX COOPYKECHUM.

MaccuBbpl W3 3aKpEeIJICHHOTO TPYyHTAa (3aKpeIyieHHbIE MACCHBBI) MOTYT  OBIThH
UCIIOJIb30BaHbl B Ka4eCTBE (PYHAAMEHTOB U IPYTHX 3ariyOJICHHBIX KOHCTPYKIIUH.

INIpumeuanue. Bo3MOXKHOCTE W CIOCOO 3aKpEIUICHHS TPYHTOB OCHOBAHUS CYIIECTBYIOIIMX
COOPY>KEHHI JIOJKHBI YCTAHABIMBATBCS C yYETOM XapakTepa AedopMaruii mX OCHOBAaHHHA M COCTOSHHS UX
KOHCTPYKLHH.

16.2. [Ins ycTpoilcTBa 3aKperICHHBIX MAacCHUBOB B 3aBHCUMOCTH OT WX HA3HAYEHUS U
TPYHTOBBIX YCIIOBUHM MPUMEHSIOTCS CIEIYIOIINE CIIOCOOBI:

WHBCKIIMOHHBIN, OCYIIECTBISIEMBII MyTEeM HAarHeTaHUss B TPYHT XUMHYECKHX
[IEMEHTAIIMOHHBIX PAaCTBOPOB C IMOMOINBIO MHBEKTOPOB WJIM B CKBKUHBI (CMOJM3ALUA,
CUJIMKATH3AIMs, [IEMEHTAIH ),

OypocMecUTEeNbHBIM (ITyTeM pa3padOTKH W TEepEeMENIMBaHUS TPYHTAa C IIEMEHTOM WJIH
[IEMEHTHBIMU PACTBOPAMH B CKBOXKHHAX ),

TepMHUECKUN (TyTeM HarHeTaHusi B CKBAXHHBI BBICOKOTEMIIEPATypHBIX Ta30B WM C
MOMOIIIIO AJIEKTPOHATPEBA TPYHTA).

Crioco0 3aKkperuieHus U pelenTypa pacTBOPOB JIOJDKHBI 00€CTIEUNBATh pacueTHBIC (PU3HKO-
MEXaHUYECKUE XaPAKTEPUCTUKH 3aKPEIICHHOTO TPYHTA U yIOBJIECTBOPSTH TPEOOBAHUSAM IO
OXpaHE OKPYKAIOLIEH CPEIbI.

16.3. IHBbEeKIIMOHHBIE CTIOCOOBI 3aKPEIUICHUSI TPYHTOB CIIEAYET MPUMEHSTh B CIETYIOLINX
TPYHTOBBIX YCIIOBUSX:

CHJIMKATU3AIMI0O U CMOJIU3AIMIO - B TIECUaHbIX TPyHTaX ¢ Ko3dduimenrom punprpamnuu K
ot 0,5 1o 80 m/cyT, B mpocamounbix rpyHTax mpu K = 0, 2 M/CyT ¥ CTENEHH BIAXKHOCTH Sy =
0,7,



[IEMEHTAIIMIO - B TPEIIMHOBATHIX CKAJbHBIX IPYHTAaX C YIEIbHBIM BOJOIOIJIONICHUEM HE
menee 0,01 n/MmH M?, B KpYHHOOGIOMOUHBIX rpyHTax mpu K > 40 m/cyT, a Takxe s
3aI0JIHEHHSI KAPCTOBBIX MOJIOCTEN M 3aKPETUICHNUS 3aKapCTOBAHHBIX TIOPOJ.

16.4. BypocMecHTENbHBIA CIIOCO0 CleAyeT MPUMEHSTH ISl 3aKpPEeIJICHUs HE3aBUCHMO OT
ko3 dunrenTa GuabTpauy WIOB (B TOM YHCIE CO CIOSMU IJIMH U CYTIIMHKOB C TIOKa3aTeneM
TekydecT JL = 0,5 WK CIOSIMU MECKOB PBIXJIBIX M CPEAHEN MIIOTHOCTH), @ TAaKXKe JIECCOBBIX
IPOCaJ0YHBIX TPYHTOB € 4MciaoM IutactuaHocty oT 0,02 mo 0,15 B rpyHTOBBIX ycnoBusx |
THUIIA.

IMpumeuanue. [IpumeHeHne OypOCMECHTENHLHOIO CIOCO0a 3aKPEIICHUS] TPYHTOB NOMYCKACTCs ISt
3manuii u coopykennt |11 xmacca.

16.5. Tepmuueckuid cmoco0 cienyeT NPUMEHATh Ui 3aKpeIJIeHHUs JIECCOBBIX
MPOCAIOYHBIX TPYHTOB CO CTEMEHbI0 BiaakHoctu Sr = 0,5.

16.6. lnd cunMkaTU3aluy U CMOJIM3ALUU MCIOJIb3YIOT B KAUECTBE KPEMUTENEH - BOJHBIE
pacTBOpBI CHJIMKAaTa HaTpus, KapOaMHUIHbBIE U JPYrHMe€ CHHTETUYECKHE CMOJIBI, B KaueCTBE
OTBEpAUTENIEH - HEOPraHUUECKUE WM OpraHUYeCKHWe KHUCIOTHl U COJM, a Takxke rasbl. s
peryaupoBaHusl  MPOIECCOB  TeleoOpa3oBaHUs WM  TNPEABAPUTEIBHOM  00paboTKH
3aKpEIUIEHHOTO TPYHTa MPUMEHSIOTCS peleNTypHbIEe J00AaBKH.

16.7. JIns ueMeHTauMu TPYHTOB CJEAYET MPUMEHSITh IEMEHTAIMOHHBIE PACTBOPBI
(LLeMEHTHBIE, IIeMEHTHO-TIECYaHble, [eMEHTO-TIMHHUCThIC, IEMEHTHO-TIECYaHO-TJINHUCTBIE U
Ip.), @ TaK)Ke MOPU30BAHHBIE U BCIICHEHHBIE PACTBOPHI MPU HEOOXOIUMOCTH C XUMUYECKUMU
n00aBKaMU.

[Ipn HamMuuu arpecCHUBHBIX MOA3EMHBIX BOJ HAIJICKUT TMPUMEHATH CTOWKHE TIO
OTHOUICHUIO K HUM LIEMEHTHI.

16.8. Penentypsl pacTBOpPOB /Jisi WHBEKIIMOHHBIX M OypOCMECHTEIBHBIX CIIOCOOOB
3aKpeIJICHUs] TPYHTOB M (PU3MKO-MEXaHWYECKHE XapaKTEPUCTUKHU 3aKPEISIEHHBIX TPYHTOB
JOJKHBI YTOYHATHCS TO pe3ylibTaTaM HX 3aKperuieHusT B JaOOpaTOPHBIX WIIH IOJIEBBIX
YCIOBUSIX.

16.9. ®opmy u pasMepsl 3aKpEIUICHHBIX MAacCCHUBOB, a TaKXke (PU3NKO-MEXaHUIECKUE
XapaKTePUCTUKU 3aKPEIUIEHHBIX TPYHTOB CJIEIYeT yCTaHABIMBATh HCXOJS W3 WHKEHEPHO-
TeOJIOTUYECKUX W TUAPOTCOJOTMYECKUX YCJIOBUHM IUIOMIAJKK, MPUHATOrO Crocoda W
TEXHOJIOTHH PadoT MO 3aKPEIJICHUIO TPYHTOB, a TaK)KE pacueTa OCHOBAaHUI B COOTBETCTBUU C
TpeOOBaHUSAMH pa3f. 2 ¢ YYETOM B3aUMOJEHCTBHS 3aKPEIUIEHHOT'O MAacCUBa C OKPY>KAIOLIHM
TPYHTOM.

[Ipn HamM4MKM B OCHOBAaHHWH TPYHTOB C OCOOBIMU CBOMCTBaMH (HaIrpuMep, MPOCaT0YHBIX )
CJIeyeT Y4YHUTHIBATh JOMOJHUTEIBHO TPEOOBaHMUS COOTBETCTBYIOLIUX Pa3J/I€lOB HACTOSIIUX
HOPM.

16.10. OcHOBaHus, yCUJIEHHBIE OTACIBHBIMU 3aKPEIUIEHHBIMA MAacCUBaMU AUAMETPOM OT
0,6 o 1,0 M, B TOM uuclIe WIOLUEMEHTHbIMU CBasiMH, JOJKHBI TPOEKTUPOBATHCA B
cootBeTcTBUU ¢ TpeboBanusmu CHull 2.02.03-85.

16.11. PacnonoxeHne HHBEKTOPOB U CKBAXHUH U MOPSAOK 3aXOJ0K JOJDKHBI 00ECTIEUHUTh
CO3/IaHHE 3aKPETJICHHOTO MaccuBa TpedyeMoil popMel U pa3mepa.

[locnenoBarenbHOCTh  CO3AAHMSI  3aKPEIJIEHHONO  MaccuBa  JIOJDKHA — MCKIIIOYMTH
BO3MO>XHOCTh BO3HUKHOBEHHUSI HEPABHOMEPHBIX OCAJ0K BO3BOJUMOTO WM CYHIECTBYIOIIHUX
COOPYKEHHUI.

16.12. B npoekTe cieayeT npeaycMaTpyuBaTh Ha NMEPBOHAYAJIBLHOM 3Tare MPOU3BOACTBA
paboT KOHTPOJbHBIE PAOOTHI IO OIEHKE COOTBETCTBUS (DU3MYECKHX IapaMeTpoB
3aKpEIJICHHOTO TPYHTA MPOEKTHBIM.

16.13. IlpenenbHoe naBieHUE HArHETAHUS NPU 3aKPEIUIEHUH T'PYHTOB MHBEKIUOHHBIMHU
crnocobaMM JIOJDKHO Ha3HA4yaTbCsd M3  YCJIOBHUS HCKIIOYEHUS BO3MOXKHOCTH DPa3pbIBOB
CIUIOIIHOCTH 3aKpEIUISIEMOI0 TPYHTA.

16.14. KonmudecTBO W TUN OYpOBOTO M HWHBEKIIMOHHOTO OOOPYIOBAaHUS JOJIKHBI
HA3HAYaThCsI TIPH BBHITIOJHEHUH PAa0OT MPU MPOCSKTHBIX JABICHUSIX, PACXOAaX UHBEIUPYEMBIX



pPacTBOPOB U B 3aJJaHHBIE CPOKH.
17*. NIPOEKTUPOBAHUE UCKYCCTBEHHOI'O 3AMOPA’KUBAHUS I'PYHTOB

17.1. WckyccTBEeHHOE 3aMOpaXMBaHME TIPYHTOB CIEIyeT NPEeIyCMaTpUBaTh IS
YCTPOMCTBA BPEMEHHBIX JIEIOTPYHTOBBIX OrpakIE€HUN KOTJIIOBAHOB TPU CTPOUTEIIHCTBE
3aryyOJeHHBIX COOPY)KEHHUH U (yHIAMEHTOB B BOJIOHACBHIIICHHBIX HEYCTOWYHMBBIX H
TPEIIMHOBATHIX CKAJIIbHBIX IPYHTAX.

17.2. JIns UCKYCCTBEHHOTO 3aMOpaXKMBAHMsI TPYHTOB CJIEY€T NPUMEHSTHh XOJOIUJIbHbBIE
YCTaHOBKH C MCIIOJIb30BAHHEM B KauecCTBE XJIaJoareHTa aMMuaka. B 000CHOBaHHBIX Cilydasx
JIOITYCKAETCs CIIOJIb30BaTh (PPEOH M KUAKHIA a30T.

HckyccTBeHHOE 3aMOpa)KMBaHHWE TPYHTOB MPOU3BOIAT XOJOAOHOCHTENEM (paccojiom),
LUPKYJIUPYIOLIUM B pacCOJIONPOBOIAaX U 3aMOPaKUBAIOIINX KOJIOHKAX.

Bun, koHueHTpauus U TeMIeparypa XOJIOAOHOCHUTENS JOJDKHBI ONpPENeNsThCs B
3aBUCHUMOCTH OT TEMIIEpATYphl, 3aCOJIECHHOCTH M CKOPOCTH JABM)KEHHUS MOA3eMHBIX Boa. Kak
MPaBUJIO, B KAUe€CTBE XOJOJOHOCUTEINS CJElyeT UCIOJIb30BaTh BOAHBIA PACTBOP XJIOPUCTOTO
KaJbIUS.

HarneraTtenbHble JMHUU paccoJIONPOBOIOB AOKHBI MMETh YKJIOH 1-2 % B cTOpOHY
KOHJIEHCATOpa, a BcachiBaromue TuHud - 0,5 % B CTOpOHY Hcnaputenei.

17.3. Marepuanbl HWHXEHEPHO-TCOJOTMYECKUX M3bICKAaHUW I  MPOCKTHPOBAHUSA
MCKYCCTBEHHOI'O 3aMOPa)KUBAaHUS I'PYHTOB JOJDKHBI COJAEPKATh CIEAYIOLINE JaHHBIE:

npenen MPOYHOCTH TPYHTOB Ha OJHOOCHOE CKAaTHE B €CTECTBEHHOM M 3aMOPOKEHHOM
COCTOSIHUSIX;

KO3 (UIIMEHTHI TETUIONMPOBOJIHOCTH M TEMJIOEMKOCTH B €CTECTBEHHOM U 3aMOPOKEHHOM
COCTOSIHUSIX;

pacnpenenenre TemrnepaTypsl IpyHTa 1o Ti1yOuHe;

K03 PULMEHT PUIbTpAIK TPYHTOB;

HalpaBJIeHUE U CKOPOCTh JBIKEHHUS IMOA3EMHBIX BOJI, ME30METPUUYECKUE HAIOPBI IO
KaKJIOMY BOJOHOCHOMY TOpPHM30HTY, XapaKTEpUCTHUKY THAPABIMYECKONH CBS3M MEXKAY
TOPU30HTAMH U C OTKPBITHIMU BOJIOEMaMH;

XUMHUYECKHUM COCTAB MOA3EMHBIX BOJI, @ TAK)KE TEMIIEPATYPY UX 3aMEP3aHUs;

[IIyOUHY 3ajIeTaHusl M XapaKTepUCTUKU BOAOYIIOpA.

17.4. TommmHy cTeH M O00BEM JEIOTPYHTOBOTO OTPaKICHUSA, a TaKXKE MOIIHOCTh
XOJIOMUJIBHOW YCTAaHOBKHM CJIEAYET ONpPENeNsITh CTaTUYECKUMHU U TEeMJIOTEXHUYECKUMHU
pacueTaMy B 3aBHCHMOCTH OT pa3MEpOB U OYEPTaHUS KOTJIOBaHA M (PU3UKO-MEXaHUYECKUX
XapaKTePUCTHK 3aMOPOKEHHOTO TPYHTA.

17.5. HopmatuBHbIe 3HaueHHs (U3NKO-MEXAHUYECKHUX XaAPAKTEPUCTUK 3aMOPOKEHHBIX
TPYHTOB, KaK MPaBUJIO, CIEAYET ONpEeAENsATh MyTeM UCIBITaHUs 00pa3loB, OTOOPAHHBIX MPU
OypeHuU CKBaXUH 10 MeTonuke, ycranoBienHoi 'OCT 24586-81.

17.6. PacueTHOE 3HaueHHE Mpeaesa MPOYHOCTH 3aMOPOKEHHOTO IPyHTa HA OJHOOCHOE
C)KaTHe clieyeT NpUHUMaTh paBHbIM 0,35 OT HOPMATMBHOIO 3HAYEHUs JJIS BEPTUKAIBHBIX
KPYTJIbIX BBIpaboTOK auamerpom a0 10 m u 0,20- -0,25 - nst BBIpaOOTOK OOJBIIUX Pa3MEpPOB
U CJIOKHOU KOH(UTYypanuu.

17.7. Cpennioro TeMIiepaTypy JI€AOTPYHTOBOTO OrpakaeHus cienyet npuaumats 30-40 %
TEMIEPATYPHI XOJIOAOHOCUTENS, IUPKYJIUPYIOIIETO B 3aMOPAKUBAIOINX KOJIOHKAX.

17.8. CxkBaxuHbl Ui 3aMOPAXKUBAIOIIUX KOJOHOK JOJDKHBI PACIoiarathCsl MO KOHTYPY
KoTiioBaHa ¢ maroM 1,0-1,5 M. PaccTossHue Mexay psiaaMH CKBaXXMH IPU UX MHOTOPSIHOM
pAacCTOIOKEHUH CIIETYET MPUHUMATh PABHBIM 2-3 M.

Paccrostnue OT ocM CKBaXKMHBI 0 BHYTPEHHEH TIpaHU JIEJOTPYHTOBOI'O OIpakIEHUs
cienyeT npuHUMaTh paBHbIM 0,6 pac4eTHOM TOJIIKHBI JIEAOTPYHTOBOTO OTPAXKICHHUSL.

17.9. CkBaXuHBI JOJDKHBI OBITH 3ariyOJIeHbI B BOJIOYIIOPHBIH CIIOH IpyHTa HEe MEHEee 4eM
Ha 3 M.

[Ipu oOTCyTCTBMM BOJOYIOPHOTO CJOA CJenyeT o0O0pa3oBbIBAaTh HMCKYCCTBEHHBIH



BOJIOYIIOPHBI  CIIOM  cleNUadbHBIMU  Crocodamu  (Hampumep, L[eMEHTAlued  wiu
3aMOpaKMBaHUEM TPYHTa MO BCE IUIOUIAIM KOTJIOBAHA).

TonmmuHa BOAOYIOPHOTO CJOS JOJKHA OBITh OMNpEJE/ieHa PAacuyeTOM Ha BO3MOXKHBIN
MPOPBIB MOI3EMHBIX BOJI.

17.10. B mpoekre cieayeT NpeayCMOTpeTh OypeHHEe MOMOJHUTENIBHBIX (pE3epPBHBIX)
CKBA)KUH JJI 3aMOPAYKUBAIOIIUX KOJIOHOK B KOJIMYECTBE:

He 6onee 10 % ot ux ob1ero yucia npu riayoune 3amopaxkuBanus 10 100 m;

He 6onee 20 % npu rinyoune 3amopakuBanus cBbiie 100 m;

JUIS HAKJIOHHBIX CKBAXKHUH - cOOTBeTCTBEHHO 20 % u 25 %.

17.11. Jns w©HabmomeHWs: 3a TMPOIECCOM 3aMOPaXHMBAHHS CIIEIYET YCTpauBaTh
KOHTPOJIbHBIE CKBAXKUHBI - TUAPOre0IOTHUECKUE U TepMoMeTpruueckue. KonnuecTBo u mecra
UX PACMOJIOKEHUS ONPEAETSIOTCS B 3aBUCUMOCTH OT MH)KEHEPHO-T€0JIOTMUECKUX YCIOBUM.

17.12. PabGora 3amopaxuBalOUlel CTaHIMK W TOJa4a  XOJIOJOHOCHTENS B
3aMOpPAKUBAIOIME KOJIOHKM JIOJDKHA OBITh HENpephlBHOW B TEUEHHUE BCEro Iepuojaa
AKTUBHOTO 3aMOpPaXMBAHUS TPYHTA.

[Tocne co3maHusi JEAOTPYHTOBOTO Orpa)<AeHUs padoTa 3aMOpPaKUBAIOLIEH CTaHIUU
JOJIKHA 00ECTIEUUTh €r0 COXPAHEHHE 0 OKOHYAHS BO3BEICHMUS 3aryOJICHHBIX COOPYKCHUIA
1 (yHIaAMEHTOB.

17.13. Cnoco® orTauBaHHs JIEJOTPYHTOBOTO OTrPaXICHHsS (€CTECTBEHHOE WM
UCKYCCTBEHHOE OTTaMBaHUE) CJIEeAyeT Ha3HauaTh C Y4€TOM (PaKTUUECKOTO PaCIOIOKEHUS
CKBa)XMH M COCTOSIHUS JIEAOTPYHTOBOTO OTPAXKACHUSI.

17.14. B npoekte nomkHa OBITH MPEIYCMOTPEHA 3aIliTa CYIIECTBYIONUX COOPYKCHUH U
KOMMYHHKAIUH (TETUTOM30JISIUS, IEPEeKIIafka KOMMYHUKAIIMNA U TIp.), MONAJAAl0IIUX B 30HY
BJIMSTHUS JIEJOTPYHTOBOI'O OTPaKICHUSI.

18*. IPOEKTUPOBAHUME BOJOIIOHN)XEHU A

18.1. TpeGoBaHMsI HACTOSIIETO pa3zeia AOJKHBI COOMIOMATHCS TMPU MPOSKTHPOBAHUU
UCKYCCTBEHHOTO TIOHM)KEHUS YPOBHS TOJ3EMHBIX BOJ (BOJOMOHIKEHMS) ISl 3aIIUTHI
3arIyOJIEHHBIX U TIOJ3€MHBIX COOPYKEHUU M KOTJIOBAHOB B MEPUOJIbI CTPOUTENHCTBA U (WIIN)
OKCIUTyaTallil C MPUMEHEHHEM BOJOOTINBA, JAPEHaXa, BOJOIOHHM3UTEIbHBIX CKBXUH WU
UTII0QUIETPOB.

18.2. Ilpu mpoeKTUPOBAHUHU BOJOMOHIKEHUs, KpoMe TpeboBanuil m. 1.1, HeoOXomumo
YUUTHIBaTh BO3MOXHOE H3MEHEHHE peXHMa IMOJ3EMHBIX BOJ, YCIOBHH MOBEPXHOCTHOIO
CTOKa B CTPOMTEIbHBI M OSKCIUTyaTallMOHHBIM MEpUONbl, OTBEACHHBIE MecTa cOpoca
MOJI3EMHBIX BOJ, XUMHUYECKUI COCTaB MOA3EMHBIX BOJ U BIIMSHHE MOHMKEHUS X YPOBHS Ha
OKpPYXKAIOIIYI0 CPEAY U CYIIECTBYIOLME COOPYXEHUS, CPOKH M TEXHOJIOTUIO CTPOUTEIBHBIX
pabor.

[Ipu BOZONOHMKEHUH JOJDKHBI IPEAYCMATPUBATBCS MEPHI, IPETATCTBYIONIUE YXYALICHUIO
CTPOUTENIbHBIX CBOMCTB I'PYHTOB B OCHOBAaHUHU COOPYXEHHUS U HAPYIICHHIO yCTONYMBOCTH
OTKOCOB BBIPAOOTKH.

18.3. Ilpu mpoeKTUPOBAaHUU JAPEHAXKa, BOJAOIIOHU3UTEIBHBIX CKBAKUH U UTIIO(QUIBTPOB, a
TaKXe MpU pacueTax BOJAONOHMKEHUS, ONPEAETICHUN HEOOXOJUMOCTH OIBITHOTO (IPOOHOTO)
BOJIOMOHIKEHUS, TPeOyeMbIX HaOIIOEHUI U YCTPOMCTB AJISl HUX U MEPOIPUSITHI MO OXpaHe
OKpYKalollel cpeasl CleayeT, KpoMme TpeOOBaHMN HACTOSILEro pasfena, YYUTHIBATh
tpeboBanuss CHull 2.06.14-85.

18.4. TpebyeMoe MOHUKEHHE YPOBHS MOI3EMHBIX BOJ] CIIEAYET OMPEACTATh:

B BOJIOHOCHBIX CIIOSIX, COAEpKalluX Oe3HaropHbIe BOJbI, B 3aBUCHMOCTH OT JOMYCTUMOTO
MIOBBIIICHUS YPOBHS BOBI 32 BPEMs aBApUITHOTO OTKJIIOUEHUS BOJOIIOHU3UTEIBHON CUCTEMBI;

B HAallOPHBIX BOJOHOCHBIX CJIOSIX, 3aJIETAlONIMX HUXKE JHa KOTJIOBaHAa WM TIojia
3ary0JeHHOTO COOPYKEHHUS, M3 YCIOBHUS HMCKIIOYEHHS BO3MOXKHOCTH IPOPHIBOB BOABI H
HE00X0IUMMOCTH 00ecreYeHNs YCTOMYMBOCTH TPYHTOB B OCHOBAHUHU COOPYKEHHS.

[Ipu nepeceuennu coopyxeHrueM (KOTIOBAHOM) BOJOYIOPHBIX CJIOEB CIEAYEeT HCXOIUThH



U3 MPAKTHYECKU JOCTHXKUMOTO TOHI)KEHUS! YPOBHSI MOJ3EMHBIX BOJ, IpeAycMaTpuBasl mpu
HEOOXOIUMMOCTH JOTOJIHUTEIbHBIE MEPONPUATHS AJIS 3aLUThI COOPYXKEHHs (KOTIOBaHA).

18.5. mpu MpOEKTUPOBAHUU CTPOUTEIHLHOTO BOJOIMOHIKEHUS CIEeNyeT MpeaycMaTphBaTh
MaKCHMaJlbHO BO3MOXKHOE HCIIOJIb30BAHME YCTPOWCTB BOJONOHMU3UTENBHBIX CHCTEM,
npeIHa3HAuYeHHBIX JAJIS OKCILTyaTallMOHHOTO TIEpHO/A.

18.6. BomooTnuB ©3 KOTJIOBAHOB W TPAHIIEH ClEAyeT NPUMEHSITh B CHUCTEMax
CTPOUTENBHOTO BOJAOIIOHM)KEHUSI.

B mpoekte nomkHBI OBITH MPEIyCMOTPEHBI KaHABKU U JIOTKU Ui cOOpa MOCTYMaoIuX B
BBIPAOOTKH MOA3EMHBIX U ITOBEPXHOCTHBIX BOJ M OTBOJIA MX K 3yMII(amM (BOJIONPHEMHUKAM) C
MOCJICTYIONIEH MX OTKAuKOW Ha MOBEpXHOCTh. KaHaBku W 3yMmIi(ppl, Kak MpaBWIIO, CIEIYET
pacriosiarath 3a npezeaamMu OCHOBaHHs cOOpyKeHust. [Ipu He0OXOMMOCTH UX PaCIIOIOKEHUS
B IIpeJieNax OCHOBAHUS, OHU JOJKHBI ObITh YKPETJIEHBI U 3alUIIECHbI OT pa3MbIBa.

18.7. B HacOCHBIX CTAHIMX JJIS1 BOJOOTIUBA CIEyeT MpeaycMaTpiuBaTh pe3epB HACOCOB B
pazmepe 100 % (mo mpou3BOAMTEIHLHOCTH) NpU OAHOM paboraromiem Hacoce U 50 % - mpu
IBYX U Ooree.

18.8. TpanmelHbI JOpeHaX IOIMYCKAeTCs YCTpawBaTh Ha CBOOOJHBIX OT 3aCTPOMKH
TEPPUTOPHUSIX.

18.9. 3akpeiTeiii OecTpyOuaThiii JApeHak (TpaHIIeW, 3amojHEHHbIE (UIBTPYIOMNUM
MaTepuajoM) cJIelyeT NpeAycMaTpuBaTh, Kak NpaBWIoO, [UId KPaTKOBPEMEHHOU
9KCITyaTaluu (Ha OIOJI3BHEBBIX CKJIIOHAX B MEPUOJ OCYIIECTBIECHUS MEpPONPUATHN MO HUX
CTa0MIIN3aLuK, B KOTJIOBaHE B MIEPHOJ] CTPOUTEIHCTBA COOPY)KEHUS U T.I1.)

18.10. TpyOuaTenii apeHak cieayeT MpeaycMaTpuBaTh B TPYHTaX C KO3(PPUIIUEHTOM
¢mibTpanun K > 2 m/cyt. Jlomyckaercst ero npuMeHeHue u npu K < 2 M/cyT B CTPOUTETHLHOM
BOJIOMIOHI)KEHUU U B COIYTCTBYIOIIMX JpEHa)KaX TOHHENEH, KaHaJIOB M JPYTHX YCTPONCTB
JUI1 KOMMYHHKAIIUH, €CJIM OIBITHBIM ITyTeM J0Ka3aHa ero 3((eKTUBHOCTb.

18.11. VYcrpolicTBO JApeHaxked B BHIE TMOA3EMHBIX rajepeld (IPOXOJHBIX W
MOJYIIPOXO/IHBIX) JIOMYCKAeTCs:

IIPU BO3MOXHOCTH BBITOJIHUTD JPEHAX TOIBKO MMOA3EMHBIM CIIOCOO0M;

OpU WX HCIOJIB30BAaHUM JJIsl MEpUoja HKCIUTyaTallil COOpYXeHHsS (B OCOOCHHOCTH B
CIIydasix, KOTJa epeycTpoicTBO MIIM PEMOHT JApeHa)ka HEBO3MOXKHBI HIIN 3aTPYIHEHbI);

B MH)KEHEPHO-TE€OJIOTHYECKUX YCIIOBHSIX, 1€ X MPUMEHEHHE YKOHOMHUYECKH 3(pPEeKTUBHO.

18.12. Ins obecrieueHust GUIBTPAIIMOHHONW CIIOCOOHOCTH NPEHAXHBIX Tajepel CleayeT
npeaycMaTpuBaTh OOCBHIIKY Kak JJIsi TPyOuyaThIX JApPEHAXKEH WM CIEeHUalbHYI0 OO0AENKY
(Kpemb) ¢ MPUMEHEHHEM MTOPUCTOTO OETOHA, C YCTPONUCTBOM «(PHIBTPOBBIX OKOHY H T.II.

18.13. Bakyy™mHBIIi JpeHaX cielyeT HPUMEHSATh B TpaHylax ¢ Kod(p(UIHEHTOM
bunpTpanuu MeHee 2 M/CyT.

18.14. BononoHM3HUTENbHBIE CKBAXHUHBI (OTKPBITHIE W Te€pMETHYECKHE, 000pyIOBAHHBIC
HAacoCaMH, CKBO3HbIe (UIbTPHI, CAMOU3IUBAIOLIMECS U BOJOMOIVIALIAIONINE) CIEAYyeT
npeaycMaTpuBaTh Kak JJIsi BOJOIOHMKEHMS OHKCIUTyaTallMOHHOTO IE€pHOAa, TaK W JUIA
CTPOUTENILHOTO BOJIOTIOHUKEHHUSI.

18.15. UrnodunbsTpsl ciexyeT NPUMEHSTh, KaK MpPaBUJIO, B CHUCTEMaxX CTPOUTEIHLHOTO
BOJIONIOHM>KEHUSI.

18.16. DnexTpoocyiieHne cleayeT IPUMEHTh B C1a00NPOHUIIAEMbIX TPYHTAX, UMEIOIINX
kod(urmentsl punbpTpanun meree 0,1 M/CyT.

18.17. Boasl OT BOAONMOHM3HUTENBHBIX CHUCTEM IPH HEBO3MOXKHOCTU UX HCIIOJIB30BAHHS
CleyeT OTBOJAWUTH, KaK IIPaBHJIO, CAaMOTEKOM B CYIIECTBYIOIIHME BOJOCTOKHM WIH K
OTBEJIEHHBIM MecTaM cOpoca.

MaxkcuManbHble JOMYCTHUMbIE CKOPOCTH TEYEHHS BOJbI B BOJOOTBOISIIMX YCTPOMCTBAX
clieflyeT MPUHUMATh B 3aBUCUMOCTH OT MaTepHajia UX KOHCTPYKIUH U MPOJOJDKUTEIHLHOCTH
pabotsl ¢ yuerom TpedoBanuii CHull 2.06.03-85.

18.18. B ciryuae HEBO3MOKHOCTH OTBOJIA BOJBI CAMOTEKOM HEOOXOIUMO IpeayCMaTPUBATh
CHelalbHble HACOCHBIE CTAaHIMM C pe3epByapaMu, MPHU MPOECKTUPOBAHUN KOTOPBIX CIIEIYET



pykoBozcTBoBathesl TpeboBanusamMu CHull 2.04.03-85, a mpu Mcnonb30BaHUN OTKauuBaeMOi
BOJBI U1 BonocHaOxeHus - CHull 2.04.02-84.

I[MPUJIOXEHME 1
Pexomenoyemoe

HOPMATHUBHBIE 3HAYEHMUS ITPOYHOCTHBIX U JTE®@OPMAIIMOHHBIX
XAPAKTEPUCTUK I'PYHTOB

1. XapakTepuCTHUKU TPYHTOB, MpHBEJICHHbIE B TaOu. 1-3, momyckaercss MCIHOJIb30BaTh B
pacuerax OCHOBAHUM COOPYKEHHI B COOTBETCTBUU C YKa3aHUSIMHU 1. 2.16.

Taomnuma 1

HopMmaTuBHbIE 3HAYEHHs YEIBHOTO CLEMIeHHs cn, KIla (krc/cM?), yria BHyTpEHHEro TpeHus
5 2
¢n, Tpazl. ¥ MoayJis Aedopmaiuu E, MIla (krc/cM?), HecUaHHBIX IPYHTOB YeTBEPTUYHBIX

OTJIOXKEHUH
O603HAYCHILL XapakTepHucTruKa TpyHTOB IPHU K0P PUIIMEHTE TOPUCTOCTH
Ilecuanbie rpyHTHI €, pABHOM
XapaKTEePUCTUK IPYHTOB 0.45 0.55 0.65 0.75

Cn 2(0,02) 1(0,01) - -
I'paBenucTsie U KpyIHBIE ¢n 43 40 38 -

E 50(500) 40(400) 30(300) -

Cn 3(0,03) 2(0,02) 1(0,01) -
CpenHeit KpyImHOCTH ¢n 40 38 35 -

E 50(500) 40(400) 30(300) -

Cn 6(0,06) 4(0,04) 2(0,02) -
Menkue ¢n 38 36 32 28

E 48(480) 38(380) 28(280) 18(180)

Cn 8(0,08) 6(0,06) 4(0,04) 2(0,02)
[bneBatsie n 36 34 30 26

E 39(390) 28(280) 18(180) 11(110)

Taomnuma 2

HopMmaTuBHBIC 3HaUCHUS JCJIBbHOT'O CUCIIIICHUSA Cn klla KI"C/CM2 J1a BH CHHET'O TPCHUA
5 2
(n, TPAA., NbUICBATO-TIIMHUCTBIX HCJICCCOBLIX I'PYHTOB YCTBCPTUYHBIX OTJIOXKEHHUI

HaumenoBanue XapakTepUCTHKH TPYHTOB ITPU KOIPPHUIMEHTE TOPUCTOCTH €, PABHOM
rpyHTOB 1 Tipenensl | OO03HaYeHUS
HOPMAaTHBHBIX XapaKTepuCTHK| o 4o 0.55 0.65 075 0.85 0.95 105
3HAYCHUH MX TPYHTOB ! ' ' ! ' ' !
MOKa3aTelsl TeKYy4eCTH
15
0<1.<0.25 ;: 21 %%21) 17 (209,17) (0,15) 13 (20413) :
Cynecu i;
0,25< 1. < Cn 19 (0,19)| 15 (0,15) (0,13) 11(0,11) | 9(0,9) - -
0,75 On 28 26 é4 21 18 - -
31
Cn 47 (0,47)| 37 (0,37) 25 (0,25) |22 (0,22)| 19 (0,19) -
0<l <025 o 26 25 (Oéil) 23 22 20 ;
28
0,25< 1. < Cn 39 (0,39) | 34 (0,34) 23 (0,23) |18 (0,18)| 15 (0,15) -
Cyramsxu] =74 o o 24 23 0.28) 1 5 19 17 ;
22
05<I.< Cn - - (0255) 20 (0,20) |16 (0,16)| 14 (0,24) |12 (0,12)
0,75 Oh - - i9 18 16 14 12
68
et |0 < 1, <025 ;: : 81 (20]:81) (0,68) 54 (;|_0§54) 47 (108,47) 41 (106,41) 36 2(236)
20




HaI/IMGHOBaHI/Ie XapaKTe HUCTUKU Fp HTOB HpI/I K03(1)(1)I/II_II/ICHTC IIOPUCTOCTH e, paBHOM
rpyHTOB 1 Tipenensl | O003HaYSHUS
HOPMATHBHEIX | XPAKTEPUCTHI| g 45 055 | 065 | 075 | 085 | 095 1,05
3HaYEHUH MX TPYHTOB
I1oKa3aTeid TeKy‘IeCTI/I
0.25< 1, < Ch . : (05g7) 50 (0,50)|43 (0,43)| 37 (0,37) |32 (0,32)
05 o - - i 17 16 14 11
0,5<I < Ch . : (0425) 41 (0,41)|36 (0,36)| 33 (0,33) |29 (0,29)
0,75 o - - i 14 12 10 7




HOpMaTI/IBHBIe 3HAYCHUA MOAYJIA ,Z[G(bOpMaI_[I/II/I MbUICBATO-TJIMHUCTBIX HCJICCCOBBIX 'PYHTOB

Taox

noa 3

HaumenoBanue TPYHTOB U

Monyns nedopmamuu rpyntos E, MIa (kr/cM?), npu k03 (QHIIMERTE TIOPUCTOCTHU €, PABHBIM

IIpoucxokaeHue U BO3PACT IPYHTOB FPCACIIBL HOPMATHBHBIX
3HAYEHHUI UX ITOKa3aTelIst 0,35 0,45 0,55 0,65 0,75 0,85 0,95 1,05 1,2 1,4 1,6
TEKYYECTH
Cynecu 0<1.<0,75 - 32 (320) | 24 (240) | 16 (160) | 10 (100) | 7 (70) - - - - -
0<I.<0,75 - 34 (340) | 27 (270) | 22 (220) | 17 (170) | 14 (140) | 11 (110) - - - -
025<1I.< - 32 (320) | 25 (250) | 19 (190) | 14 (140) | 11 (110) | 8(80) - - - -
AJoBUabHBIC, Cyrnuaku 05
JlemoBHabHBIC, 05<IL< - - - 17 (170) | 12 (120) | 8(80) | 6(60) | 5 (50) - - -
O3epHble, 0,75
OsepHo- 0<I.<0,75 - - 28 (280) | 24 (240) | 21 (210) | 18 (180) | 15 (150) | 12 (120) - - -
AJLTOBHATILHBIC 025<1I.< - - - 21 (210) | 18 (180) | 15 (150) | 12 (120) | 9 (90) - - -
YeTBepTUYHBIC R 0.5
S — 0,50<7EI_)L < - - - - 15 (150) | 12 (120) | 9(90) | 7 (70) - - -
Cynecu 0<I1.<0,75 - 33 (330) | 24 (240) | 17 (170) | 11 (110) | 7 (70) - - - - -
0<I.<0,75 - 40 (400) | 33 (330) | 27 (270) | 21 (210) - - - - - -
DITIOBHOMIAHLIATbHBIE 025<1I.< - 35 (350) | 28 (280) | 22 (220) | 17 (170) | 14 (140) - - - - -
CyrinuHKH 0,5
05<I.< - - - 17 (170) | 13 (130) | 10 (100) | 7 (70) - - - -
0,75
MopeHHbIe Cynecu IL<05 |75 (750)|55 (550) | 45 (450) - - - - - - - -
CyriauHku
-0,25<1. <0 - - - - - - 27 (270) | 25 (250) | 22 (220) - -
IOpckue oTnoxenust okchopackoro T mHbL 0<1.<0,25 - - - - - - 24 (240) | 22 (220) | 19 (190) | 15 (150) -
Apyca 025<1I.< - - - - - - - - 16 (160) | 12 (120) | 10 (100)
0,5




2. XapakTepuUCTHKH MECUaHBIX T'PYHTOB B Tal1. 1 OTHOCATCS K KBaplEBBIM IECKaM C
3epHaMM pa3InYHON OKaTaHHOCTH, coaepkamum He Oonee 20 % moneBoro mmnara u He Oosee
5 % B cymMMe pa3iIMuYHBIX IpUMeced (Ciroja, IVIAyKOHUT U Ip.), BKIOYas OpPraHHYEcKoe
BEIIECTBO, HE3aBUCUMO OT CTETIEHHU BIaKHOCTH TPYHTOB Sy.

3. XapakTepuUCTUKU TBIIEBATO-TIMHUCTBIX TPYHTOB B Ta0d. 2 M 3 OTHOCATCA K TPYHTaM,
coliepkaiiuM He Oosee 5% OpraHMYecKOro BEIIeCTBAa M UMEIOLIUM CTENEHb BIAKHOCTH Sy =
0,8.

4. Jlng TPYHTOB C MPOMEXKYTOUYHBIMH 3HAYEHHUSIMH e, NMPOTHUB yKa3aHHbIX B Tadu. 1-3,
JIOITYCKAETCs ONPEeNATh 3HAaUeHUs Cn, ¢nh U E 1o nHTEpHONAImy.

Ecnu 3navueHus e, IL ¥ Sy rpyHTOB BBIXOIAT 3a MPEACIbI, MPEeIyCMOTPEeHHbIE Taba. 1-3,
XapaKTePUCTHKH Cn, ¢n U E ciaenyer onpenensTe MO JaHHBIM HETIOCPEACTBEHHBIX HCIIBITAHUI
3THUX TPYHTOB.

JlomyckaeTcss B 3amac HaJeKHOCTH NPUHUMATh XapaKTepUCTUKU ¢n , yn U E 1o
COOTBETCTBYIOLIUM HM)KHUM TipesienaM e, | u Sy tabxa.1-3, eciiu rpyHTBI UMEIOT 3HAYCHHUS €,
IL 1 Sy MeHbIIIEe ATUX TPEETHHBIX 3HAUCHUH.

5. Jlna ompeneneHust 3Ha4YCHWH ¢n, ¢h U E mo Tabxn.1-3 MCHONIB3yIOTCS HOPMATHUBHBIC
3Havenus e, IL u Sy (m.2.12).

IMPUJIOKEHUE 2
Obs3amenvHoe

PACYET JE®OPMAIIMMA OCHOBAHUN!
OIIPEJIEJIEHUE OCAJIKA

1. Ocanka ocHOBaHHMS S C HCIHOJB30BAHWEM pACUYETHOW CXEMBl B BHJIE JIMHEHHO-
nedhopmupyeMoro moiynpoctpanctBa (m.2.40) ompeaenseTcs METOIOM  IOCIOWHOTO
CYMMUPOBaHHUS 110 (popmyie

: (1)

rae f - 6e3pasmepHbiii kodhdumueHT, paBabii 0,8;
Oap,i - CPEJIHEE 3HAUCHUE JIOTIOIHUTEIILHOTO BEPTUKAIHLHOTO HOPMAILHOTO HAMPSKCHUS B I-
M CJIO€ TPYHTa, PaBHOE MOJYCyMME€ YKa3aHHBIX HAINpsSOKCHWA Ha BEPXHEU Zi1 U
HIDKHEH Zj TpaHUIAX CJIOS MO0 BEPTHUKAIM, MPOXOMAAIICH Yepe3 ICHTP TOAOIIBBI
bynaamenTa (cm. mm. 2-4);
hi 1 Ei - COOTBETCTBEHHO TOJIIMHA M MOYJIb TeOPMAIHH I-TO CIIOSI TPYHTA;
N - YUCJIO CIIOEB, HA KOTOPHIE pa30uTa c:KuMaeMasi TOJIIAa OCHOBAHUS.
[Ipu >ToM pachpejeleHHe BEPTHKATBHBIX HOPMATbHBIX? HANPSKEHHH IO TiIyOuHE
OCHOBaHUs MPUHUMACTCSI B COOTBETCTBHH CO CXEMOM, MPUBEACHHON Ha pucC. 1.

! B HacTosIeM IPUIIOKEHHM, KPOME CIIELUAIbHO OTOBOPEHHBIX CIy4aeB, IPUHATHI CJIEAYIOIIUE €IMHULIbL:

JUTS TMHEHHBIX BEIMYHH - M (CM), U cuil - KH (Krc); s HanpspKeHWi, TaBJICHAH 1 MOy el qedopManiu -
kIla (xrc/cm?); ns yaensHoro Beca - KH/M® (kre/cm®).

2 Jlanee 1 KPaTKOCTH CJIOBO «HOPMAJIbHOE» OMYCKAETCS.

IMMpumeuanuec. [Ipu 3HaAYNTEIBHON TITyOUHE 3aJ0XKCHUS (PYHIAMEHTOB PAcyeT OCAJKH PEKOMEHIYETCS
MPOU3BOJUTL C HCIOJB30BAHUEM pACUETHBIX CXEM, YUYUTHIBAIOIIMX Pa3yIJIOTHEHHWE TpyHTa BCJEICTBUE
pa3pabOTKX KOTIOBaHA.

2. JIonoJTHHUTENbHBIC BEPTHKAILHBIC HAPSHKCHUS Ha TIIYOMHE Z OT MOIOIIBEI (PyHIaMEHTa:
Omp - TO BEPTHUKAIM, MPOXOJIIEH dYepe3 IEHTP MOAOIMIBBI (yHIAMEHTa, MU Ozpc - IO
BEPTUKAIM, TPOXOJAIIEH dYepe3 YIJOBYIO TOYKY MPSMOYTOJbHOTO  (yHAaMEHTa,
OTIPENIETSAIOTCS IO (hopMyTIaM:

Ozp = o, (2)



Ompc = 05p0/4, (3)

rae a - K03hUIMEHT, MPUHUMAEMBIN 10 TabJI. 1 B 3aBUCUMOCTH OT (DOPMBI MTOIOIIIBBI
¢byHIamMeHTa, COOTHOIIEHUS CTOPOH TPSMOYTOJBHOTO (yHIAaMEeHTa W
OTHOCHTENIbHOU TIyOWHBI, paBHOi: 0 = 2Z/b npu omnpenesneHuu y,p u o = z/b
[IPU ONIPEACITICHUH Vzp c;
Po = P - Ozg,0 - IOMOJIHHUTEIIFHOE BEPTUKAIBHOEC JaBJICHUE HAa OCHOBaHUE (s QyHIAMEHTOB
mpuHoi b > 10 M mpuHHMaeTcst po = p);
P - CpelHee AaBJICHUE MO MOI0MIBON (YHIAMEHTa;
01,0 - BEPTUKAJIBHOE HANpSHKEHHE OT COOCTBEHHOIO Beca TPyHTa Ha YpPOBHE
noJ0MIBbl (hyHAaMeHTa (IIPU TJIAHUPOBKE CPE3KOH MPUHUMACTCS Ozg0 = i,
TIPH OTCYTCTBHMH TLIAHUPOBKU M IUTAHMPOBKE TOJCHINKON Oig0 = yn, TE ¥ -
yIOCNBHBI BEC TPYHTA, paclojOKeHHOro Bhimie momomBel, d u dn -
0003Ha4YeHBI Ha puC.1).

s DL
:W/" }b Z
= B~ el st FL

! T I

H

Puc. 1. Cxema pacnpenencHusi BEpTUKAIbHBIX HAMPSOKEHUH B IMHEWHO-AE()OPMHUPYEMOM
MOJIYIIPOCTPAHCTBE

DL - ormerka ninanupoBku; NL - oTMeTKa moBepxHOCTH NpupoaHoro penseda; FL - orMerka mogomBsbt
¢byunamenta; WL - ypoBeHb moa3eMHbIX Box; B, C - HUKHsIS TpaHula cxxumaemoit Tommy; d u dy riiyOnuHa
3a50keHuUs QyHIAMEHTa COOTBETCTBEHHO OT YPOBHSI IUIAHUPOBKH U MMOBEPXHOCTH MPHPOJHOTO penbeda; b -
muprHa QyHIAMEHTa; p - CpeiHee JaBJIeHHe 110 NOAOMBOH (QYHIAMEHTA; po - AOTIOJIHUTENBHOE IaBJICHUE Ha
OCHOBaHHE; Ozg M Og,0 - AOTIOJIHUTEIILHOE BEPTUKAILHOE HANPSDKCHNUE OT BHEIIHEH HAarpy3Ky Ha TIIyOuHe Z OT
MOJOMIBHI (PyHAAMEHTa U Ha YPOBHE ITOJIOLIBHI; Oz M Ozp,0 - IOTIOTHUTEIBHOE BEPTHKAIBHOE HANPSIKEHHE OT
BHEIIHEeW HArpy3KH Ha TIIyOHHE Z OT IOJOIIBE! (PyHIaMEHTa U Ha YPOBHE IOJOMIBEL; H. - TITyOHHA C)XKUMaeMOn

TOJIIN
Tabnuma 1
Koaddumuent o
Koappuuunenr o aist pyHaamMeHTos
&=2zb R MPSMOYTOJIbHBIX C COOTHOLICHHEM cTOpoH 77 = |/, paBHbIM |nM€HTOUHBIX
24 1,0 1,4 18 2.4 3.2 5 (17> 10)
0 1,000 1,000 1,000 | 1,000 1,000 | 1,000 1,000 1,000
0,4 0,949 0,960 | 0,972 | 0,975 | 0,976 | 0977 | 0,977 0,977




Koaddunment o st pynmameHTon
&=2zlb TPSIMOYTOJIBHBIX C COOTHOIIIEHHEM CTOPOH 77 = I/b, paBHBIM |IEHTOUHBIX
KPYTJIbIX

1,0 1,4 1,8 2,4 3,2 5 (n>10)
0,8 0,756 0,800 0,848 0,866 0,876 0,879 0,881 0,881
1,2 0,547 0,606 0,682 0,717 0,739 0,749 0,754 0,755
1,6 0,390 0,449 0,532 0,578 0,612 0,629 0,639 0,642
2,0 0,285 0,336 0,414 0,463 0,505 0,530 0,545 0,550
2,4 0,214 0,257 0,325 0,374 0,419 0,449 0,470 0,477
2,8 0,165 0,201 0,260 0,304 0,349 0,383 0,410 0,420
3,2 0,130 0,160 0,210 0,251 0,294 0,329 0,360 0,374
3,6 0,106 0,131 0,173 0,209 0,250 0,285 0,319 0,337
4,0 0,087 0,108 0,145 0,176 0,214 0,248 0,285 0,306
4,4 0,073 0,091 0,123 0,150 0,185 0,218 0,255 0,280
4,8 0,062 0,077 0,105 0,130 0,161 0,192 0,230 0,258
5,2 0,053 0,067 0,091 0,113 0,141 0,170 0,208 0,239
5,6 0,046 0,058 0,079 0,099 0,124 0,152 0,189 0,223
6,0 0,040 0,051 0,070 0,087 0,110 0,136 0,173 0,208
6,4 0,036 0,045 0,062 0,077 0,099 0,122 0,158 0,196
6,8 0,031 0,040 0,055 0,064 0,088 0,110 0,145 0,185
7,2 0,028 0,036 0,049 0,062 0,080 0,100 0,133 0,175
7,6 0,024 0,032 0,044 0,056 0,072 0,091 0,123 0,166
8,0 0,022 0,029 0,040 0,051 0,066 0,084 0,113 0,158
8,4 0,021 0,026 0,037 0,046 0,060 0,077 0,105 0,150
8,8 0,019 0,024 0,033 0,042 0,055 0,071 0,098 0,143
9,2 0,017 0,022 0,031 0,039 0,051 0,065 0,091 0,137
9,6 0,016 0,020 0,028 0,036 0,047 0,060 0,085 0,132
10,0 0,015 0,019 0,026 0,033 0,043 0,056 0,079 0,126
10,4 0,014 0,017 0,024 0,031 0,040 0,052 0,074 0,122
10,8 0,013 0,016 0,022 0,029 0,037 0,049 0,069 0,117
11,2 0,012 0,015 0,021 0,027 0,035 0,045 0,065 0,113
11,6 0,011 0,014 0,020 0,025 0,033 0,042 0,061 0,109
12,0 0,010 0,013 0,018 0,023 0,031 0,040 0,058 0,106

IHMpumeuanus: 1. B 1abn. 1 obGosnaueHo: b - mmpuna wim nuamerp ¢ynmamenra, | - mouHa

¢ynnameHnra.
2. Jlns (GyHAaMEHTOB, HUMEIONIMX TOJOLIBY B (DOpPME MPAaBUILHOIO MHOTOYTOJbHHKA C IUIOMIAIbI0 A,
r=vAlz.

3HAYEHHS ¢ IPUHUMAIOTCS KaK Ui KPYIJIbIX QyHIaMEHTOB PaiycoM
3. Jlns IpOMEXKYTOUHBIX 3HaUeHUH &1 77 KOO(PPUIIMEHT ¢ OnpenensieTcs 0 HHTEPIIOALNH.

3. JlomonHUTENIbHbIE BEPTHKAJBbHBIC HANPSIKEHUS Ompu HAa TIIYOMHE Z 1O BEPTHKAJIH,
OpoXoJsAlIleld uepe3 TMPOMU3BOJBHYIO TOYKy A (B Tmpeaenax WIM 3a IpeneinaMu
paccMaTprBaeMoro (yHAaMEHTa C JIONOJTHUTEIBHBIM JaBJICHHEM 110 MOJOIIBE, PABHBIM po),
OTIpEeNIeNAIOTCS  aNreOpandeckuM CYMMHPOBAHUEM HAIPSDKEHUH Ozpci B YITIOBBIX TOYKax
yeTbIpeX (UKTUBHBIX QyHAaMeHTOB (puc.2) mo popmyne

4
T = 2 Ozpgj
i=1 (4)
. JlomonHuTeNnbHBIE BEPTUKAIBHBIC HANPSIKCHUS Ozgnf HAa TIIYOMHE Z 1O BEPTHKAIU
4 9, s Z )
POXOAALIEH Yepe3 LIEHTP PACCUUTHIBAEMOro (hyHIAMEHTa, C y4eTOM BIIMSHHUS COCEIHUX
(byHIaMEHTOB MJIM HArpy30K Ha MPHJIETAIOINE TUIOIIAAHN ONPEACISIOTCS 1o (hopMmyIe
k
Opnf = Ozp * z Ozp,ai
i=1 ’ (5)
rie K - 9ucio BIUsIomux GpyHIaMeHTOB.
. TUKaJIbHOE HANpsDKEHUE OT TBEHHOI'O B IPYHTa Ozg Ha TPAHULE CIIOS
5. Be albHOE Ha eHrue OoT COOCTBEHHOrO Beca a Oyg Ha TpaHUIE CJIOA,
PacIoyIoKEHHOT0 Ha IIyOWHE Z OT MOAOIIBHI (pyHIaMeHTa, onpeensercs mno Gpopmyne




O,y =rty+ 2y h
i=1 11 , (6)

rzie ' - yJebHbIi BeC TPYHTA, PACIIOI0KEHHOTO BHIIIE TT0IOMBHI (hyHIAMEHTA;
dn - 0603HaueHwHe - cM. puc. 1;
7 ® hj - COOTBETCTBEHHO Y/ICIBbHBIN BEC ¥ TOJILIUHA I-TO CIIOS TPYHTA.

VYienbHbII BeCc TPYHTOB, 3alleralOIIMX HIKE YPOBHS TMOA3EMHBIX BOJI, HO BBIIIE
BOJIOYIIOPA, AOJKEH MPUHUMATBCS ¢ YYETOM B3BEIIMBAIOILIETO JEHCTBUS BOJIBL.

[Tpu onpeneneHun oig B BOJOYIMOPHOM CJIO€ CJIEYET YUUTHIBATh JABJICHHE CTOJ0A BOADI,
PacIoJI0KEHHOTO BBIIIE pacCMaTPUBAEMOil IITyOHHBI.

6. HikHsis rpaHniia c:KMMaeMoOM TOJIIM OCHOBAHMS IPUHUMAETCS Ha TIyOuHe Z = Hc, rie
BBITNOJIHSETCS yClIoBHE Oz = 0,20zg (34€Ch Oz - AOMOIHUTENBHOE BEPTUKAIBHOE HANPSKEHNE
Ha TIIyOMHE M0 BEpTHKAIIU, POXOIAIIeH Yepe3 EHTP NOJOUIBbl (hyHIaMEHTa, ONpeaeIiieMoe
B COOTBETCTBHMHM C YKa3aHUSIMH HI. 2 U 4; Ozg - BEPTUKAIbHOE HANPSKEHUE OT COOCTBEHHOTO
Beca TPYHTAa, ONPEIeNIIeMOe B COOTBETCTBHH C II. 5).

Ecnu HalineHHas 1O yKa3aHHOMY BBIIIEC YCIOBUIO HMKHSS IPaHULA COKMMAEMOW TOJILH
HAXOJUTCA B CIIOE TPYHTa ¢ MoxyieM aedopmarmu £ < 5 MIla (50 krc/cM?) nnm Takoit cioit
3aJleraeT HeMOCPENCTBEHHO HIDKE TIYyOWHBI Z = Hc, HIDKHSS TpaHHIA COKUMAEMOW TOJIIU
OTpeeNseTCsl UCXOAs U3 YCIIOBUA Oz = 0,1 0.

aj 6)
T r=- - -=2
|57 5 )
(5 - 14 7
E rts = rT r11 L:’— bl
1 4 't ot "
3 - “ad : i.)l . "i'
/=1 j=2 =357 j=4 ¥

Puc. 2. Cxema k onpeneneHuto TONOJHUTEIbHBIX BEPTUKAIBHBIX HAPSDKEHUHN Ozpq B
OCHOBaHUU PACCUUTHIBAEMOT0 (PyHaMEHTa C YUYETOM BIUSHUS COCETHETO pyHIaMEHTa
MCTOOM YIJIOBBIX TOUCK

a - cXeMa pacIoIOKEHHsI PACCYUThIBAEMOro 1 1 Bimstomero GyHaaMenTa 2; 6 - CXeMa pacroIoKeHUs
(GUKTHUBHBIX (QYHIAMECHTOB C YKa3aHHEM 3HAaKa HATIPSDKEHHUH Oz, i B Qopmyie (4) o yritoM i-ro pyHIaMeHTa.

7. Ocaaka OCHOBaHHS C MCIOJIb30BAHUEM PACUETHON CXEMbI JUHEHHO JehOopMUPYEMOTo
ciost (cm. 1. 2.40 u puc. 3) onpeaensiercs o popmyse

_ pbk, i Ki _ki—l
km i=1 Ei

s
: (7)

re p - CpejHee JaBlICHHE MO MOJOMIBON GyHIaMeHTa (11 pyHIaMEeHTOB mmpuHOi b < 10
M MPUHUMAETCS P = Po - CM. I1. 2);
b - mmpuHa NpPsIMOYTOIBHOTO WK THAMETP KPYTJIOro pyHIaMeHTa,
Ke 1 Km - KO3 duIMeHTsI, TpUHUMaeMbIe 10 Tab1. 2 U 3;
N - YHECIIO CIIOEB, PA3TUYAIOIINUXCS 0 CKUMAEMOCTH B TIpEIeaxX PacuyeTHOM TOJIIH CIIOS
H, onpenenseMoii B COOTBETCTBUH C YKa3aHUAMHU II. 8;
ki 11 Ki-1 -ko3ddurrenTs, onpeaenseMpie o Ta0i. 4 B 3aBUCUMOCTH OT GOpMbI QyHIaMEHTA,
COOTHOILIEHUS! CTOPOH MPSMOYTOJIBHOTO (PyHIaMEHTa U OTHOCUTEIbHON IITyOUHBI, Ha
KOTOPOH PacIioioKEHbI MOI0IIBA M KPOBJIS I-T0 CJIOS COOTBETCTBEHHO
Ei - Mmoaynb nedopmaliuu i-ro ciiost pyHTa.
Ilpumeuanue. Popmyna (7) coyKUT OJis ONMPEACIICHUS CPEIHEW OCaJK OCHOBAHUS, 3arpy>KEHHOTO

PaBHOMEPHO PACHpEeNeNIeHHOH 0 OTpaHNIEeHHOHN IUIOMIaIi HAarpy3Koi. DTy GopMyIry DOMycKaeTcsl IPUMEHSTh
JUTSL OTIPEJICIICHUS OCAJIKH )KECTKUX ()YHIITAMCHTOB.



Tabnuma 2
Koaddunment ke

OtHocuTensHas Tosmuna cnos & = 2H/b Koaddunment ke

0<¢'<05 15

05<¢’<1 1,4

1<¢'<2 1,3

2<¢'<3 1,2

3<¢'<5 1,1

{'>5 1,0

Tabonuma 3

Koaddunment Km

Cpennee 3HaueHne MOIy s Aedopmaruu | 3HaueHus: kodduunenTa Km npu mupune Gpynaamenra b, M, paBHoii
rpyHTa ocHOBanuA E, MIla (krc/cm?) b <10 10<b <15 b>15
E < 10 (100) 1 1 1
E > 10 (100) 1 1,35 15
TabOnauma 4
Koaddunment k
Koaddurment K mis pynaameHTos
&=2zlb TPSIMOYTOJIBHBIX C COOTHOIIEHHEM CTOpOH 77 = |/b, paBHBIM |1€HTOYHBIX
KPYIJIBIX
1,0 1,4 1,8 2,4 3,2 5 (n>10)

0 0,000 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000 0,000
0,4 0,090 0,100 | 0,100 | 0,100 | 0,100 0,100 0,100 0,104
0,8 0,179 0,200 | 0,200 | 0,200 | 0,200 0,200 0,200 0,208
1,2 0,266 0,299 | 0,300 | 0,300 | 0,300 0,300 0,300 0,311
1,6 0,348 0,380 | 0,394 | 0,397 | 0,397 0,397 0,397 0,412
2,0 0,411 0,446 | 0,472 | 0,482 | 0,486 0,486 0,486 0,511
2,4 0,461 0,499 | 0,538 | 0,556 | 0,565 0,567 0,567 0,605
2,8 0,501 0,542 | 0,592 | 0,618 | 0,635 0,640 0,640 0,687
3,2 0,532 0,577 | 0,637 | 0,671 | 0,696 0,707 0,709 0,763
3,6 0,558 0,606 | 0,676 | 0,717 | 0,750 0,768 0,772 0,831
4,0 0,579 0,630 | 0,708 | 0,756 | 0,796 0,820 0,830 0,892
4.4 0,596 0,650 | 0,735 | 0,789 | 0,837 0,867 0,883 0,949
4.8 0,611 0,668 | 0,759 | 0,819 | 0,873 0,908 0,932 1,001
5,2 0,634 0,683 | 0,780 | 0,844 | 0,904 0,948 0,977 1,050
5,6 0,635 0,697 | 0,798 | 0,867 | 0,933 0,1981 1,018 1,095
6,0 0,645 0,708 | 0,814 | 0,887 | 0,958 1,011 1,056 1,138
6,4 0,653 0,719 | 0,828 | 0,904 | 0,980 1,041 1,090 1,178
6,8 0,661 0,728 | 0,841 | 0,920 | 1,000 1,065 1,122 1,215
7,2 0,668 0,736 | 0,852 | 0,935 | 1,019 1,088 1,152 1,251
7,6 0,674 0,744 | 0,863 | 0,948 | 1,036 1,109 1,180 1,285
8,0 0,679 0,751 | 0,872 | 0,960 | 1,051 1,128 1,205 1,316
8,4 0,684 0,757 | 0,881 | 0,970 | 1,065 1,146 1,229 1,347
8,8 0,689 0,762 | 0,888 | 0,980 | 1,078 1,162 1,251 1,376
9,2 0,693 0,768 | 0,896 | 0,989 | 1,089 1,178 1,272 1,404
9,6 0,697 0,772 | 0,902 | 0,998 | 1,100 1,192 1,291 1,431
10,0 0,700 0,777 | 0,908 | 1,005 | 1,110 1,205 1,309 1,456
11,0 0,705 0,786 | 0,922 | 1,022 | 1,132 1,233 1,349 1,506
12,0 0,720 0,794 | 0,933 | 1,037 | 1,151 1,257 1,384 1,550

IIpumeuanue. Ilpu mOpoMeKyTOUHBIX 3HaueHWsIX & W 7 Kodddumment K ompemensercst Mo
HMHTEPIOJISIIIAA

8. Tommuua nuHelHO-aepopmupyemoro ciost H (puc. 3) B ciaydae, OTOBOPEHHOM B I
2.40a, mpuHHMMAaeTCcs O KPOBIM TpyHTa ¢ Moxyiem naedopmaruu E > 100 Mlla (1000




krc/cM?), a npu mmpuHe (auamerpe) gyHnamenta b > 10 M U cpefHEM 3HAYEHHUH MOJIYJIS
nedhopmaruu rpyHTOB ocHOBaHMs £ > 10 MIla (100 KFC/CMZ), BBIYHUCIISIETCS TIO hopMyIie
H =(HO+1//o)kp, )
rae Ho v y - mpuHUMArOTCS COOTBETCTBEHHO PABHBIMH IS OCHOBAaHUM, CIOKEHHBIX:
MbUIEBATO-TJIMHUCTBIMA TpyHTamMu 9 M u 0,15; mecuanbiMu rpyHTamu - 6 M U
0,1;

Kp - k03 durrent, npuHUMaeMblii paBHbIM: Kp = 0,8 mpu cpenHeM NaBJICHHH IO
nonomBoit Gpyrnamenta p = 100 xI1a (1 xrc/em?); Ko = 1,2 mpu p = 500 xIla (5

Krc/cM?), a TIpH TPOMEKYTOUYHBIX 3HAUEHHAX - TI0 HHTEPIIOISAIIHIN.
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Puc. 3. cxema k pacueTy 0Ca/ioK ¢ UCTIOJIb30BaHUEM PACUCTHON CXEMbI OCHOBAHHUSI B BHJIC
JUHEWHO 1e(pOPMUPYEMOTO CIIOSI.

Ecnu ocHOBaHME CIOXKEHO MBUICBATO-TIIMHUCTHIMY ¥ TECYaHBIMU TPYHTaMH, 3HaueHue H
omnpenensercs mo popmye
H=Hs+hC|/3, )
rae Hs - TonmuHa cosi, BEIUYKCICHHAs 1o Gopmyiie (8) B MPEANoNOKEHUH, YTO OCHOBAHUE
CJI0KEHO TOJIBKO MIECUaHbIMU FPYHTAMH;
Hcl - cyMMapHasi TONIIMHA CIIOEB MBLUIEBATO-TIMHUCTHIX TPYHTOB B IMIpe/iefaxX OT MOOIIBBI
dbyHIamMeHTa 10 TIyOuHBI, paBHOU Hcl — 3HaYeHWto H, BeIYucieHHOMY 110 dhopmyse
(8) B mpenAnosiokeHUM, YTO OCHOBAHUE CIIOKEHO TOJBKO MbUICBATO-TIIMHUCTHIMHU
TPYHTaMH.
3unauenue H, prancineHHoe mo gopmynam (8) u (9), 10MKHO OBITH YBEIUYSHO HA TOIIIHHY
cinost TpyHTa ¢ MoayiaeM nedopmarmu E < 10 MIIa (100 krc/cm?), ecnm 3TOT CIIOif
pacriosioxkeH Hwke H u tonmmHa ero He mpesbimaer 0,2H. Ilpu Oomnbiiel TONIIMHE CIIOS
TaKOT0 TPYHTA, a TAKXKE €CJIM BBIIIEIIEKAINE CIIOU UMEIOT MOAY b nedopmaruu E < 10 MIla
(100 xrc/cm?), pacuer nedopMaiyii OCHOBAHUS BBINONHAETCA MO PACYETHOH cXeMme JTHHEHOo
nehopMUPYEMOTO MOIYIPOCTPAHCTBA.

ONNPEAEJIEHUE KPEHA ®YHJIAMEHTA
9. Kpen dynmamenta | mpu ACHCTBUM BHEICHTPCHHOM HArpy3Kd ONPEACTISCTCS I10
bopmyne
1-v? N,
K, 3
Ek,, (al2) , (10)




rae Euv - coorBerctBeHHO Monaynb aedopmanuu U Koddduuuent Ilyaccona rpyHTa
OCHOBaHMA (3HaueHHe V mpuHHMaercs mo m. 10); B ciay4ae HEOJHOPOIHOTO
OCHOBaHHUS 3Ha4eHUs E M V NPUHUMAIOTCS CPEJAHHMMH B TIpeienax CKUMaeMOon
TOJIIIY B COOTBETCTBUY C YKa3aHUSIMH II. 11;

Ke - KOO puLIMeHT, MPUHUMAEMBIii 10 Ta0I. 5;

N - BepTuKanbHasi COCTABIIAIONIAs PABHOJICHCTBYIONIEH BCEX HArpy30K Ha (yHJaMEHT
B YPOBHE €0 MOJIOIIBHI;

€ - SKCLEHTPHCHUTET;

@ - AMaMeTp KPYTJIOrO WJIM CTOPOHA MPSIMOYTOJIBHOTO (yHAAMEHTa, B HAIlpaBICHUH
KOTOpPOWM JCHCTBYeT MOMEHT; i (yHAaMeHTa ¢ ToAomBONH B (opme
TIPaBUILHOTO MHOTOYTOIbHHKA IIOMAbio A mpuHuMaercs & = 2VA/ 7 ;

Km - Ko durpenT, y4duThIBacMBIii HpU pacueTe KpeHa (yHJAaMEHTOB IO CXEMe
TuHeWHO nedopmupyemoro cios (m. 2.40, 6) mpu a > 10 m u £ > 10 MIla (100
Krc/cM?) ¥ pUHUMaeMbIii 110 Ta61.3.

TabOaxuima 5
Koaddumment ke
dopma pyHIaMeHTa U — b Kosdduuuent ke ipu ¢ = 2H/b, paBrOoM
HaIpaBJICHUE AEHCTBUS MOMEHTA 0,5 1 15 2 3 4 5 )
TIpsIMOYTOJIBHUK C MOMEHTOM 1 0,28 0,41 0,46 0,48 0,50 | 0,50 | 0,50 | 0,50
BJIOJIb OOJIBIIICH CTOPOHBI 1,2 0,29 0,44 0,51 0,54 0,57 | 0,57 | 0,57 | 0,57
5 15 0,31 0,48 0,57 0,62 0,66 | 0,68 | 0,68 | 0,68
—t 2 0,32 0,52 0,64 0,72 0,78 | 0,81 | 0,82 | 0,82
! 3 0,33 0,55 0,73 0,83 0,95 | 1,01 | 1,04 | 1,17
‘_“‘f_""" 5 0,34 | 0,60 0,80 0,94 1,12 | 1,24 | 1,31 | 1,42
> 10 0,35 0,63 0,85 1,04 1,31 | 1,45 | 1,56 | 2,00
TIpsIMOYTOJIBHUK C MOMEHTOM 1 0,28 0,41 0,46 0,48 0,50 | 0,50 | 0,50 | 0,50
BII0JIb MEHBIIEH CTOPOHBI 1,2 0,24 0,35 0,39 0,41 042 | 043 | 0,43 | 0,43

\ 1,5 0,19 | 0,28 0,32 034 | 03 | 036 | 0,36 | 0,36

. 2 0,15 | 0,22 0,25 0,27 | 0,28 | 0,28 | 0,28 | 0,28

d .t 3 0,10 0,15 0,17 0,18 0,19 | 0,20 | 0,20 | 0,20

e
i 5 0,06 | 0,09 0,10 0,11 0,12 | 0,12 | 0,12 | 0,12
10 0,03 | 0,05 0,05 0,06 | 0,06 | 0,06 | 0,06 | 0,07
Kpyrabrii
e

- 043 | 0,63 0,71 0,74 | 0,75 | 0,75 | 0,75 | 0,75

IMMpumeuanue. [Ipu uCHOIB30BAHUHN PACUCTHON CXEMBbI OCHOBAHHUS B BHJIC JTUHEWHO JehopMUpyeMOro
TONypOCTpaHCTBa Kodhdunuent K. mpuruMaeTcs 1o rpade, cooTsercTByomeii ¢ = oo,

10. Koaddumuent [lyaccona V mpuHHUMAETCs paBHBIM JIJIsI TPYHTOB: KPYITHOOOJIOMOYHBIX -
0,27; meckoB u cymneceit - 0,30; cyrnmuakos - 0,35; rouH - 0,42.
11. Cpennue (B mpenmenax CXKAMaeMOW TONIU H. WIA TOJNIIWHBI clioeB H) 3HaYeHUS

Moxyns nedopmanuu U Koddduiumenta Ilyaccoma rpyHtoB ocHoBamus (E u V)
OTIpeNIeNAI0TCs 0 (OpMyTIaMm:

(11)
! : (12)

rae Ai - TIOW@AAb SIIOPhl BEPTHUKAIBHBIX HAMNPSHKCHHH OT EIWHUYHOTO JaBIICHUS TIOJ
noJoIBOM  (yHIaMeHTa B mpeAenax I-ro  ClIos TPYHTa; IS CXCMBI




MOJYIPOCTPAHCTBA JIOMycKaeTcss mpuHUMath Ai = ozpihi (CM. m. 1), mis cxemsl
ciost - Ai = Ki - ki1 (em. . 7);
Ei, vi, hi - coorBeTcTBeHHO MOAYNb Aedopmaryn, kodddunuent [lyaccona u tommuHa i-ro
CJIOSI TPYHTA,;
H - pacueTHast TONIIKHA CII04, OIIpeieseMast 1o II. §;
N - YKCIIO CI0EB, OTVIMYAIOIIUXCS 3HAaYeHUs MU E u V B npenenax cxumaeMmoil Tosm
H. nnu tonmuus! ciaos H.

OIIPEJAEJIEHUE ITPOCAJJOK I'PYHTOB OCHOBAHMUA

12. Ilpocaaka TIpyHTOB Ssi OCHOBAHMS INpPU YBEIMUEHUU HUX BIAXKHOCTH BCIIEICTBUE
3aMadMBaHUs CBEpXY OobIIMX Itomaned (cm. om. 3.2 u 3.5), a TakkKe 3aMavyuBaHUsS CHU3Y
IpY IOJbEME YPOBHS MOJA3EMHBIX BOJI ONIpENeNsieTcs o popmyIie

n
Sg = 2 &qihiKg,
=1 (23)

TJIe &li - OTHOCUTENbHAS IIPOCAJIOYHOCTH I-TO CJIOSl TPYHTA, ONpelelisieMas B COOTBETCTBHH C
yKa3aHUsIMH 1. 13;
hi - TonmumHaa i-ro cios;
Ksli - K09 GHIMEHT, OnpeieNsieMblil B COOTBETCTBUH C YKa3aHHUSAMHU 1. 14;
N- 4uCciO CJIOeB, HAa KOTOpoe pa3duTa 30Ha mpocagkd hs, NpuUHUMaeMmas B
COOTBETCTBHUHM C yKa3aHUAMU 1. 16.
13. OtHocuTenpHas MPOCAJOYHOCTh TPYHTA & ONPENENSIEeTCs Ha OCHOBE HCIBITAaHUI
00pa3IoB IpyHTa Ha C)KaTHe 0e3 BO3MOKHOCTH OOKOBOT'O pacCIIMpeHus 1o ¢popmyse

hn,p—h - hsa,p
&g =
h
n.g , (24)
rae hnp 1 hsatp - BeIcOTa 00pasiia COOTBETCTBEHHO MMPUPOAHOW BIAKHOCTH M TOCIE €ro
MOJIHOTO BOJOHACHINIEHUsT (W = Wsat) MpU  JIABJICHUU P, pPaBHOM

BEPTUKAIBLHOMY HANpSHKEHUI0 HAa paccMaTpUBAaeMOU TIyOMHE OT BHEIIHEH
Harpy3ku U COOCTBEHHOTO Beca IPyHTa P = Omp + Ozg - NPH ONpPEACICHUN
NPOCAJKU TPYHTa B BEpXHEW 30HE MPOCAJKW; MPU ONpPEICTCHUH MPOCATKU
IrpyHTa B HIJKHEH 30HE MPOCAIKH TaKXKE YUUTHIBAETCS AOIMOJIHUTEIbHAS

Harpy3ka OT CHJI HeraTUBHOTO TpeHus (cMm. mi. 3.4 u 3.8);

hn,g - BeICOTa TOTO %K€ 00pa3siia MPUPOHON BIAKHOCTHU MPH P = Ozg.
OTHOCHUTENBHASA MPOCATOYHOCTh TPYHTA MPH €0 HEMOJHOM BOAOHACHILEHUH (Wsl = W <
Wsat) - €51 onpenensiercs o popmyiie

w wW—Ww

W —
g =0,01—*& +&
sl Wsat — Wy

sl

W, W

sat —

sl , (15)

rze W - BIa)KHOCTb TPYHTA,

Wsat - BIQXKHOCTB, COOTBETCTBYIOIIAS TIOJTHOMY BOJIOHACHIIIICHUIO TPYHTA;

Ws| - HadaJlbHask IIpOcajovHast BIaXHOCTH (1. 3.3);

&| - OTHOCHUTEIbHAs INPOCAJOYHOCTh TPyHTAa IIPU €ro IOJHOM BOJOHOCHIIIEHUH,

omnpenenseMas o dopmyse (14).

14*. Koadduruenr Ksi i, BXomstuii B hopmyay (13):

npu b = 12 M - nmpuHHUMaeTcsl paBHBIM | IS BCEX CJIOCB TPyHTa B TIpelesiaX 30HBI
IPOCAJIKH;

npu b = 3 M - Beramcsiercs mo ¢popmyiie

ksl’i =0,5+15(p- psu)/ Po (16)



TJIe p - CpelHee JaBJIeHHe 1107 MO0MBOH GyHaamenTa, kI1a (krc/cm?);
Psli - HAYaJbHOE MPOCAJI0YHOE JaBIeHHE TPYHTa i-ro ciod, KIla (krc/cm?), ompenensemMoe B
COOTBETCTBHUU C YKa3aHUSIMU II. 15;

Ppo - naBnenue, pasroe 100 xITa (1 krc/cm?);

npu 3 M < b < 12 M - ompenenseTcs MO HWHTEPIOJSALIUU MEXKIY 3HAYCHUSAMH Kslji,
nojay4eHHbIME Ipu D=3 Mmu b =12 m.

[Ipu ompeneneHuu MPOCAIKU TPyHTA OT COOCTBEHHOIO Beca CIeAyeT MPUHUMATh Kg = 1
npu Hse = 15 M u kg = 1,25 npu Hg > 20 M, npu mpoMeXyTOUYHBIX 3HAUYEHUsX H|
K03 durmeHT Ksi onpenensercs o HHTEPIOIISIIH.

15. 3a HavanpHOE MPOCATIOYHOE TABJICHUE Ps| IPUHUMAETCA J1aBJICHUE COOTBETCTBYIOIIIEE:

pu 1a0OPATOPHBIX UCTIHITAHHUSIX TPYHTOB B KOMIIPECCHOHHBIX MPUOOpax - JaBJICHUIO, IPU
KOTOPOM OTHOCHUTEJIbHAS TPOCATOYHOCTh &) paBHa 0,01;

IpU TIOJNEBBIX MCIBITAHUSX IITAMIIAMUA [PEIBAPUTENILHO 3aMOUYEHHBIX TPYHTOB -
JABJICHUIO, PABHOMY TIPE/IeTy MPONOPIIMOHATFHOCTH Ha TpaduKe «HArPy3Ka-0CaaKay;

IIpU 3aMauyMBaHUU TPYHTOB B ONBITHBIX KOTJIOBaHAX - BEPTUKAIBHOMY HAIPSIKEHHUIO OT
COOCTBEHHOT0 Beca rpyHTa HA TNIYOWHE, HAUMHAS ¢ KOTOPOU MPOUCXOIUT MPOCcaiKa IPyHTa OT
cOOCTBEHHOT0 Beca.
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Puc. 4. Cxembl Kk pacueTy npocajok OCHOBAHMSI

a - mpocajika oT coOCTBEHHOTO Beca OTCYTCTBYET (HE IMPEBBIIACT 5 CM), BO3MOXKHA TOJIBKO IPOCaIKa OT
BHEIIHEH Harpy3KH Ssi» B BEpXHEH 30He npocankd N, (I THI TPYHTOBBIX ycioBHiT); 6, 6, 2, - BO3MOXKHA
mpocajKa OT COOCTBEHHOTO Beca Ssi,g B HIKHEH 30He mpocaaku hg) g, HaumHast ¢ tyounsr Zg (11 Tvm rpyHTOBBIX
YCIIOBHIA); 6 - BEpXHSUSI M HIKHSISI 30HBI IPOCAIKH HE CIMBAIOTCS, MIMESTCsI HelfiTpaabHast 30Ha Nn; 6 - BEpXHSISL 1
HIDKHSS 30HBI IIPOCAJIKK CIIMBAIOTCS; & - IPOCaJKa OT BHEIIHEH Harpy3KH OTCYTCTBYeT ; 1 - BepTHKAJIbHbIE
HaIpsDKeHUs! OT COOCTBEHHOTO Beca IPYHTA Ozg; 2 - CyMMapHbIE BEPTUKAJILHbBIE HAIIPSKEHUS OT BHELIHEH
Harpy3K 1 COOCTBEHHOTO Beca IPYHTa Oy = Oz + Ozg; 3 - IBMEHEHUE C NIyOMHOW HaYaJIbHOTO IPOCAJOYHOTO
IaBICHUs Psi; Hsl - TOMIIMHA CII0S IPOCAI0YHBIX IPYHTOB (pocagoynast Toumia); d - riryOuHa 3aI0KeHus
(yamamenra.

16. TonmuHa 30HKI Ipocajaku Ns| MpuHUMAETCs paBHOM (puc.4):
hs = hsip - TOMmMHE BepXHEW 30HBI MPOCAAKU NPH ONPEICIICHUN MPOCAIKU TPYHTa OT
BHEITHEW HArpy3Ku Ssip (0. 3.4), MpH 5TOM HIDKHSIS TPaHKIA YKa3aHHOW 30HBI

COOTBETCTBYET INTyOUHE, TIe O; = Omp + Og = Psl (puc. 4 a, 6) unu royoune,
/e 3HaYCHUE y; MUHUMAJIBHO, €CITH Ozmin > Psi (pHC. 4, 6);

Nsig - TONIIMHE HIDKHEW 30HBI MPOCAIKU MPH ONPEISIICHHH NPOCAJAKH IPyHTa OT

hsl



COOCTBEHHOTO Beca Ssi,g (mm. 3.4, 3.5), T.e. HAUUHAS C TIYOUHBI Zg, TAC O; = Pl
WIN 3HaYEHUE O; MUHUMAJbHO, €CIH Ozmin > Psl, ¥ JO HIDKHEW TpaHUIIbI
MPOCATOYHON TOJILIH.
17. Bo3MoXHas Mpocaaka TPyHTa OT COOCTBEHHOTO Beca Sstg IIPH 3aMauMBAHUU CBEPXY
MaJbIX IUIOmaneH (MMUpUHA 3amMavyrBaeMOi Tutomaau Bw MeHbIe pasmepa mpocagouHON
tonuy Hsl) onpenensercs o Gopmyie

s J@-B, /Hy)B, /Hy

L.o=S

Sl,g - S|,g (17)

T Ssl,g - MAKCHMAJIBHOE 3HAYCHHUE TTPOCATKH TPYHTA OT COOCTBEHHOTO BECa, ONPELIsIeMOe B
COOTBETCTBUH C I1. 12.

ONPEJEJEHHUE JE®OPMAIIMIA OCHOBAHUMI, CJ10OKEHHBIX
HABYXAIOIIUMU I'PYHTAMU

18. [Moxbem ocHOBaHMs ITPpH HaOyXaHUH rpyHTa hsw OmpeaenseTcs mo Gopmyie

=1 , (18)

T &w,i - OTHOCUTENFHOE HaOyXaHHE TIPYHTa I-TO CIIOS, OIPEAENsieMOe B COOTBETCTBHHU C
yKa3zaHusIMH 1. 19;
hi - TonmmHa I-ro cI0s rpyHTa;
Ksw,i - K03(hHLIHEHT, OnpeieNieMbIil B COOTBETCTBHH € YKa3aHUsIMHU I1. 20;
N - YKCIIO CJIOEB, HA KOTOPOE pa3duTa 30Ha HAOyXaHUS TPYHTA.
19. OTHOCHTENTBPHOE HAOYXaHHE TPYHTA &w OTPEIETseTCs 1o hopMyram:
1py MHQUIBTPAIMU BIIATA
£, = (h

SwW

sat _hn)/hn

, (19)

rae hn - BeicoTa 00pasna MpUPOIHOI BIAXKHOCTU M ITIOTHOCTH, 00KaToro 0e3 BO3MOKHOCTH
OOKOBOTO pacIIUpeHHUs] JaBICHUEM p, pPaBHBIM CYMMapHOMY BepPTHKaIbHOMY
HaNpSOKCHUIO Vztot HA PacCMaTpUBaeMOll TIyOMHE (3HAUEHUE Vztot ONPENENAETCS B
COOTBETCTBHUH C YKa3aHHUSIMHU I1. 21);

hsat - BhICOTA TOrO JKe 0Opasla Mocie 3aMauydBaHUs JIO MOJHOTO BOJOHACHINICHHUS,

00KaToro B TEX )€ YCIOBUAX;

IIPU SKPAaHUPOBAHUU TTOBEPXHOCTH U U3MEHEHHUU BOJHO-TEIIJIOBOIO PEKHUMA

Eqw = K(Weq —Wo)/(1+€) (20)
rae K - ko dunmeHT, onpenensieMplii ONMBITHBIM MyTeM (MPH OTCYTCTBUHU OIMBITHBIX JaHHBIX
npunumaercs K = 2);

Weq - KOHEUHas (YCTaHOBUBIIASICS) BIQXKHOCTh TPYHTA;

Wo ¥ €0 -COOTBETCTBEHHO HayallbHbIE 3HAYEHUS BIAXKHOCTH M KO3 (HUIMEHTA MOPUCTOCTH
TpyHTA.

20. Koadpdunument Ksw, Bxomsmuii B dopmyny (18), B 3aBUCHMOCTH OT CYMMAapHOTO
BEPTUKAIBHOTO HAMPSIKEHUS Oztot HA paccMaTpuBaeMoi riyOuHe, npuHuMaercst paBHbIM 0,8
npu ont = 50 kIla (0,5 xrc/em?) m 0,6 mpu owoe = 300 kIla (3 krc/cm?), a mpu
POMEKYTOUHBIX 3HAUCHUSX Ogtot - IO UHTEPIIOJISLINY.

21. CymmapHO€ BEpTHKAIBHOE HANIPSHKEHUE Oy tot HA TIIYOMHE Z OT MOJOMIBHI (PyH/IaMEHTa
(puc. 5) onpenensiercst mo popmyIe

Gz,tot = o-zp + o-zg + Gz,ad

, (21)

T/I€ Ozp, Ozg -BEPTUKAIIbHBIE HAIPSDKEHUS COOTBETCTBEHHO OT HAarpy3ku (yHIamMeHTa U OT



COOCTBEHHOT0 Beca IpyHTa;

Vz,ad -IOTIOJIHUTEIBHOE BEPTHKAJIbHOE JaBJICHWE, BBI3BAHHOE BIUSHHEM Beca
HeyBJ’Ia)KHeHHOfI YaCTHU MacCCHBa I'pyHTa 3a NpPCACIaMU IJIOMAAN 3aMavuBaHUs,
ompenensieMoit mo gpopmyiie

Oyag = kg;/(d +2) 22)

rae Kg - ko3 GuueHT, npuHUMaeMblii 1o Tadi. 6.
TaOaxuia 6
Koaddumument kg

(d +2)/B KoadduumeHt Kg ipy OTHOLICHHN [UTHHBI K LIMPUHE 3aMaurBaeMoi mioniaau Lw/Bw, paBHOM

" 1 2 3 4 5
0,5 0 0 0 0 0

1 0,58 0,50 0,43 0,36 0,29

2 0,81 0,70 0,61 0,50 0,40

3 0,94 0,82 0,71 0,59 0,47

4 1,02 0,89 0,77 0,64 0,53

5 1,07 0,94 0,82 0,69 0,77

22. HwxkHsist rpaHuna 30861 Ha0yxaHus Hsw (puc. 5):

a) Ipu MHQWIBTPALMK BJIard MPUHUMAETCS Ha INIyOWHE, I7leé CyMMapHOE BEPTHKAIbHOE
HAIPSIKEHHE O ot (1. 21) paBHO JAaBICHUIO HAOYXAHUS Psw;

0) mpuM DKPAHHPOBAHMM ITOBEPXHOCTH W M3MEHEHHWH BOJHO-TEIJIOBOTO pEXUMA -
OIIpENIeNAETCs] ONBITHBIM IYTEM (IIPH OTCYTCTBUM OINBITHBIX JaHHBIX NMpUHHUMaeTrcad Hsw = 5
M).

DL

Puc. 5. Cxema k pacuery mojabeMa OCHOBaHUS MPU HAOyXaHWUU TPyHTA

23. Ocaaka OCHOBaHHS B pE3yJbTaTe BBHICHIXAHUS HAOYXIIEro TPYHTA Ssh OTPENEISIETCS 10
bopmyie

n
Ssh = 2. EshiNiksh
i=1 , (23)

IJIC &h,i - OTHOCHUTENIbHAS JIMHEHWHAs ycajiKa TPYHTa I-ro CJios, omnpeaessieMas B COOTBETCTBHH
C YKa3aHUsIMHU 1. 24;



hi - TonmHa i-ro cios rpyHTa;
Ksh - KO3 bUIMEHT, MPUHUMACMBII paBHBIM 1,3;
N - 9UCJIO CJIOEB, HA KOTOpoe pa3dWTa 30Ha YCaaKd TpYyHTA, NPUHUMaeMmas B
COOTBETCTBHUH C YKa3aHHUSIMU II. 25.
24. OtHocuTeNnbHAs JIMHEHHAs ycajka TPyHTa NPH €ro BBICHIXaHUHU OMpEIeNseTcs 0

dbopmyie

&gn = (N, —hy) 7N, , (24)
rae hn - BeicoTa 00pasna rpyHTa BO3MOXKHON HaWOOJBINEH BIAKHOCTH NMPH OOKATHH €ro
CyMMapHBIM  BEPTHKAIbHBIM  HampsDKeHHEM 0e3  BO3MOXKHOCTH  OOKOBOTO
pacupeHus;
hd - BeICOTa 00pasiia B TeX e YCJIOBHUSX IMMOCIE YMEHBIICHUS BIAKHOCTU B PE3yJIbTaTe
BBICHIXaHHSI.
25. HwxHsis rpaHuiia 30861 ycaaku Hgh ompenensiercs IKCrepuMeHTaIbHBIM ITyTEM, a MIPU
OTCYTCTBUH ONBITHBIX JAHHBIX IPUHUMACTCS PAaBHOU 5 M.
[Ipy BBICBIXaHWUM TpyHTa B pe3yJdbTaTe TEIJIOBOTO BO3ACHCTBHUS TEXHOJIOTHYECKHX
YCTAaHOBOK HWDKHSISI TpaHWIA 30HBI ycaakud Hsh Ompenensercss ONBITHBIM ITyTeM WM
COOTBETCTBYIOIIUM PACUETOM.

ONPEJEJEHUE CY®®O3UOHHOMN OCATIKHA

26. Cyddo3uoHHas ocagka Ssf OCHOBAHHS, CIIO)KEHHOTO 3aCOJICHHBIMH TPYHTaMH,
ompenensercs mo popmyse

n
St = 2 st iN
i=1 ’ (25)

TJIE &fii - OTHOCUTEIbHOE CY(P(PO3MOHHOE CXKATUE TPYHTA I-TO CIIOS TPH JaBICHUH p, PABHOM
CYMMapHOMY BEpPTHKAJbHOMY HAIPSDKCHHIO Ha paccMaTpuBaeMON TIIyOWHE OT
BHCITHEW HAarpy3kd Ozp M COOCTBEHHOTO Beca TPYHTa Oy, ONpEACIIeMOoe II0
YKa3aHUsAM I1. 27;

hi - TommHa I-ro €105 3aCOJIEHHOTO IPYHTA;
N - YUCIIO CJIOEB, Ha KOTOpoe pa3dura 30Ha Cy(p(PO3MOHHOW OCAIKU 3aCOJECHHBIX
TPYHTOB.
27. OtHocuTenbHOE cy(h()O3HOHHOE CKATHE &f OTIPEACTISACTCS:
a) IPY MOJEBBIX HCIBITAaHUAX CTATUYECKOW HArpy3KOW C JIMTENBFHBIM 3aMadMBaHHEM IO

bopmyne

gSf :sz’p/dp' (26)

T7I€ Ssf,p - CyQdo3nOHHAS OCa/IKa [ITaMIIa MPH TaBIICHUY;
P = ozp + Oug;

dp - 30Ha cydPo3uOHHON OCaTKH OCHOBAHUS TTO/T IITAMITOM;
0) Ipu KOMIIPECCUOHHO-(DUITBTPAIIMOHHBIX UCTIBITAHUAX 110 (popmyrie
e =(hy , —hg ,)/h
sf sat, sf, n
p p 9 (27)
rie hsatp - BeICOTa 00pasiia mocjie 3aMaunBaHus (IOJTHOTO BOJAOHACBIIICHUS) IIPU JABICHUU P
= Op t Oz,
hstp - BbIcOTa TOro e oOpasla TpPyHTa MOCIE JUIMTENLHONW (WIBTpAllMd BOJABI |
BBIIEJIAYMBAHNUS COJIEH IIPU AABICHUH P.
hng - BBICOTa TOTO € 00pa3ia MPUPOAHON BIAKHOCTH MIPU AABICHUH Pi = Vzg.



[MPUJIOXEHUE 3
Pexomenoyemoe

PACUETHBIE COINPOTUBJIEHHUA TPYHTOB OCHOBAHUI

1. PacuerHbie CONpOTHBICHUS TPYHTOB OCHOBaHMS Ro, mpuBeneHHbie B Tadd. 1-5,
npenHa3HauYeHbl NI MPEeIBapUTEILHOTO OmpeelieHus pasmepoB (yHmameHToB. O0iacTh
npUMeHeHus 3HaueHni Ro n Rlo [u1s OKOHUYATEIPHOTO OmpeeneHus pa3MepoB GpyHIaMEHTOB
yKkaszaHa B 1. 2.42 nns 1aba. 4, B 1. 8.4 anst Tabn. S wB . 11.5 mist Tadu. 6.

2. JIast TPYHTOB C MIPOMEKYTOUHBIMU 3HaueHUsIMH € u I (Tabn. 1-3), pa u Sy (radm. 4), S
(Tabum. 5), a Takke ISt PYHIAMEHTOB C IPOMEKYTOYHBIMU 3HAUYECHUSIMH ¥ (TalJ. 6) 3HAUYCHHS
Rou Rg OTIPEEISIOTCS 110 WHTEPIOJISALINH.

3. 3nauenus Ro (Tabmn. 1-5) oTHOCATCS K (yHIAaMEHTaM, UMEIOIUM MHpUHY bo = 1 M u
riyouny 3anoxenus do =2 M.

[Ipn wucnonb3oBaHuM 3HAa4YeHW Ro IS OKOHYATENBHOTO HA3HAYCHHUS Pa3MEpOB
dbyamamenToB (nm. 2.42, 3.10 u 8.4) pacueTHOe CONpOTHBICHUE IpyHTa ocHOBaHMs R, klla
(krc/cM?), onpeenseTcs mo popMynam:

npu d <2 m (200 cm)

R = Ro[1 + k(b - bo)/bo] x (d + do)/2do; (1)
npu d > 2 m (200 cm)
R = Ro[1 + ka(b - bo)/bo] + kay/n(d - do), )
rae b u d - cooTBeTCTBEHHO MIMPHHA U TITyOHHA 3aJI0KEHHS IPOEKTUPYEMOTo (yHIaMEHTa, M
(cm);

71l - pacueTHOe 3HAueHHE YAENBbHOTO BECa TPYHTA, PACIOJNOKEHHOTO BEHIIIE TOTONIBEI
dynnamenta, kH/m3 (kre/em’);

K1 - K03 PUIMEHT, TPHHUMAEMBIN JUTI OCHOBAHUIA, CIIOKEHHBIX KPYIMHOOOJIOMOYHBIMU H
NeCYaHbIMU TPYHTaMU, KPOME TBUICBATHIX NECKOB, K1 = 0,125, mpuieBaThiMU NecKaMu,
CymnecsiMH, CyriuHkamu u riuHamu K1 = 0,05;

k2 - kO3 PHIIMEHT, MPUHUMAEMBII [T OCHOBAHHI, CIIOKCHHBIX KPYITHOOOJIOMOYHBIMH U

necyaHbIMU rpyHTaMu, K2 = 0,25, cynecsamu u cyrinuakamu k2 = 0,2 u riamHamMu Ko =
0,15.

IMpumeuanue. g COOPYKEHHUI ¢ MOABATIOM MHUPHHOM B = 20 M 1 riry6uHoi dp > 2 M y4uHuTEIBaeMas B
pacuere rIyOWHA 3AJI0KEHUS HAPYKHBIX M BHYTPEHHHUX (DYHIaMEHTOB NpuHHMaercst paBoii: d = di + 2 M
[31ech di - mpuBeAeHHAs TTyOHHA 3aT0KeHUs QyHIaMEHTa, ompenaesieMas mo Gopmyie (8) HACTOSIINX HOPM].
Ipu B > 20 m npunumaercs d = di.

Taomnuma 1
Pacuernbie conpotuBiaeHust Ro KpyrmHOOOJIOMOYHBIX TPYHTOB
KpynHo0o6710MOYHBIE TPYHTHI 3nauenue Ro, kIla (krc/cm?)
lNaneunnkoBble (eOCHNUCTHIE) C 3aTIOJIHUTENIEM:
MECYAHBIM 600 (6)
[BUIEBATO-TJIMHUCTBIM IIPH TI0Ka3aTesle TeKy4eCcTH:
IL<05 450 (4,5)
0,5<IL.<0,75 400 (4)
I'paBwuiiHbIe (IPECBSIHBIE) C 3ATIOTHUTEIIEM:
MECYAHBIM 500 (5)
[BUIEBATO-TJIMHUCTBIM IIPH II0Ka3aTesle TeKy4eCcTH:
IL<05 400 (4)
0,5<1L.£0,75 350 (3,5)

Taomnuma 2

Pacuernblie conpoTuBienus Ro necuaHbIX TPYHTOB




3uauenus Ro, kIla (krc/cM?), B 3aBUCHMOCTH OT IIIOTHOCTH

Ilecku CIIO’KEHMSI TIECKOB
TUIOTHBIE cpeHel IIOTHOCTH
Kpynusie 600 (6) 500 (5)
CpenHeil KpyIHOCTH 500 (5) 400 (4)
Menxkue:
MaJIOBJIayKHbIE 400 (4) 300 (3)
BJIaYKHBIE ¥ HACBIIIIEHHBIE BOIOM 300 (3) 200 (2,0)
IIbieBarsble:
MaJIOBJIaYKHbIE 300 (3) 250 (2,5)
BJIaYKHBIE 200 (2) 150 (1,5)
HachILIEHHbBIC BOJOH 150 (1,5) 100 (1)
TaoOoaumma 3

PacuetHnble conpoTuBiaeHus: Ro MbII€BaTO-TIMHUCTBIX (HEMPOCAI0UYHBIX) TPYHTOB

TTbLeBaTO-FIHHHCTELE KosumuenT 3unauenus Ro, klla (krc/cM?), mpu nokasaresie
TEKy4eCTH I'PyHTa
TPYHTBI TIOPUCTOCTH € =0 =1
0,5 300 (3) 300 (3)
Cymecn 07 250 (2,5) 200 (2)
0,5 300 (3) 250 (2,5)
CyriuHKH 0,7 250 (2,5) 180 (1,8)
1,0 200 (2) 100 (1)
0,5 600 (6) 400 (4)
0,6 500 (5) 300 (3)
R 0.8 300 (3) 200 (2)
1,1 250 (2,5) 100 (1)
Tabnuna 4
Pacuernbie conporuBieHust Ro mpocajouHbIX TPYHTOB
Ro, kI1a (krc/cm?), rpyHTOB
TPUPOTHOTO CIOKEHHUS C MIIOTHOCTBIO | YINIOTHEHHBIX C IDIOTHOCTBIO B CYXOM
I'pynTHI 3 3
B CYXOM COCTOSIHHH Pd , T/M COCTOSTHUU Pd , T/M
1,35 1,55 1,60 1,70
Cynecu 300 (3) 350 (3,5) 200 (2) 250 (2,5)
150 (1,5) 180 (1,8)
CyriuHKH 350 (3,5) 400 (4) 250 (2,5) 300 (3)
180 (1,8) 200 (2)

IIpumMeuanue: B unucnurene npuBeaeHsl 3HaueHus R,, OTHOCSIIEHCS K HE3aMOYCHHBIM TPOCATI0YHBIM
TPYHTaM CO CTEIEHBIO BIaKHOCTH Sy < 0,5; B 3HAMEHATEIE - 3HAYCHUS R,, OTHOCSIIHECS K TAKMM JKE TPYHTAM C
Sr > 0,8, a Takke K 3aMOYCHHBIM FPYHTaM.

Pacuetnblie conpoTuBieHus Ro HACHITHBIX TPYHTOB

Tadonuna 5

Ro, I1a (xrc/cm?)

Tlecku kpymnHbIe, cpenHel KpynHocTH | [lecku npuieBaTeie, CynecH, CyTiMHKH,
XapakTepUCTHKK HACKITH Y MeJIKUE, [ITAKU | T.I1. IPU CTEIICHU [JIMHBI, 30716l U T.II. TIPH CTETICHN
BIIAXKHOCTH Sy BIIAXKHOCTH Sy
S$r<0,5 Sr>0,8 S$r<0,5 Sr>0,8

Hacpinmy, IUIAHOMEPHO 250 (2,5) 200 (2,0) 180 (1,8) 150 (1,5)
BO3BEJICHHbIE C YIUNIOTHEHUEM
OTBajbl TPYHTOB W OTXOJIOB
MPOU3BOJICTB:

C YIUIOTHEHUEM 250 (2,5) 200 (2,0) 180 (1,8) 150 (1,5)

0e3 yIUIOTHeHHUS 180 (1,8) 150 (1,5) 120 (1,2) 100 (1,0)
CBajiku TpPYHTOB H OTXOJIOB
OPOU3BOJICTB:

C YIUIOTHEHUEM 150 (1,5) 120 (1,2) 120 (1,2) 100 (1,0)




Ro, klla (krc/cm?)
IMecku KpynHbIE, CpeHel KpynHOCTH | [IecKu MbUIeBaThIe, CYNeCH, CYTIIMHKY,
XapaKTepUCTUKH HACBIIH ¥ MEJIKUE, [UIAKH U T.I1. [IPH CTCIICHH [JIMHBL, 30JIbI ¥ T.IL. [IPU CTCIICHU
BJIQ)KHOCTH Sy BJIQYKHOCTH Sy
Sr<0,5 Sr>0,8 Sr<0,5 Sr>0,8
0e3 yIUIOTHeHHUS 120 (1,20) 100 (1,0) 100 (1,0) 80 (0,8)

HDpumeuanue: l. 3Hauenus R, B HACTOsIIIEH TAOIUIIE OTHOCSTCS K HACHITHBIM IPYHTaM C COJIEPKaHHEM
opranudeckux Bemects lom < 0,1.

2. JInst HeCIekKABIIMXCS OTBAJIOB M CBAJIOK IPYHTOB M OTXOJIOB MPOU3BOJICTB 3HAUCHUS R, MPUHUMAIOTCS C
koo dunmenrom 0,8.

Taonuna 6

PacueTHble conpoTUBIEHHS TPYHTOB 00paTHOM 3achIKU Ro 1Sl BBIAEPTUBAEMbBIX
(GyHIaMEHTOB OMOP BO3AYIIHBIX JIMHUH 3JIEKTpoIepeaadn

3navenus N0 , kI1a (krc/cm?)
OrnocurenbHoe [bUTeBaTO-TITHHUCTHIC TPYHTBI IPU IMecku cpemHeit KPYITHOCTH W MEJKHE
3armyOnenne nokazaresne TekydecTH | < 0,5 ¥ ITIOTHOCTH | MAIIOBJIAXKHBIE W BIAXKHBIE IPH INIOTHOCTH
dynnamenra A = d/b IPyHTa 0OPATHOM 3aCHIIKH, T/M° rpyHTa 00paTHOM 3ackinkw, T/m3
1,55 1,70 1,55 1,70
038 32 (0,32) 36 (0,36) 32 (0,32) 40 (0,40)
1,0 40 (0,40) 45 (0,45) 40 (0,40) 50 (0,50)
15 50 (0,50) 65 (0,65) 55 (0,55) 65 (0,65)
2,0 60 (0,60) 85 (0,85) 70 (0,70) 85 (0,85)
25 - 100 (1,00) - 100 (1,00)

IMIpumeuanusa: 1. 3Hadenust R, JUIa TIWH W CYIJIIMHKOB ¢ TokazaTtesneM Tekydectd 0,5 < I < 0,75 u
cymeceit mpu 0,5 < I < 1,0 npuamMarorcs mo rpade «IBUIEBATO-TIIMHHUCTBIE TPYHTBD) C BBEICHHEM
HoHwKaoumx koddduuenros coorsercreerno 0,85 u 0,7.

2. 3naveHust R, A MBUICBATHIX MECKOB MPUHUMAIOTCS KaK JJIsl MIECKOB CPEIHEH KPYMHOCTH M MEJIKHX C
ko3¢ ¢punnenrom 0,85.

[MPUJIOXEHUE 4
Pexomenoyemoe

NNPEJAEJIBHBIE TE®@OPMALIMN OCHOBAHUA

IpepenbHble qedopmannu OCHOBaHHS
OTHOCHUTENbHAS cpenusis * (B
CoopyxeHus . OKax
Py pasHoCTh KpEH Iy Ko
ocanox (AS/L), MaKcUMalbHas
Smax,u) ocazka,
cM
1. TIpou3BOACTBEHHbIE H TPAKIAHCKHE OJHOITAKHBIC H
MHOT'O3Ta)KHBIC 3MaHUSI C MOJHBIM KapKacoM:
KeJIe300€ TOHHBIM 0,002 - (8)
CTaJIbHBIM 0,004 - (12)
2. 3pmaHus M COOPY)XEHMs, B KOHCTPYKLUMSIX KOTOPBIX HE 0,006 - (15)
BO3HHKAIOT YCHJIHS OT HEPABHOMEPHBIX 0CAT0K
3. MHoOrosTaxHble OecKapKacHbIC 30aHUS C HECYIIUMH CTCHAMHU
u3:
KPYITHBIX MMaHeIei 0,0016 0,005 10
KPYITHBIX OJIOKOB MM KHPIMYHON KIIAAKU 0€3 apMUPOBaHHS 0,0020 0,005 10
TO €, C apMHPOBaHHEM, B TOM 4YHCJIE C YCTPOWCTBOM 0,0024 0,005 15
XKeJIe300€TOHHBIX MOSICOB
4. CoopyXeHHE IJIeBATOPOB UX JKEJIe300€TOHHBIX KOHCTPYKIIAMN:
pabodee 3maHWE W CHIOCHBIH  KOPIIYC  MOHOJMTHOM - 0,003 40
KOHCTPYKIIMH Ha OJTHOW (DYHAAMEHTHOH TUTUTE
TO K€, COOPHOI KOHCTPYKLIUU - 0,003 30
OTHENBHO  CTOSIIUM  CHJIOCHBIH  KOPIYC  MOHOJIUTHOU - 0,004 40




[penenvHble nehopMalii OCHOBAHUS
C OTHOCHUTEIIbHAS cpenusisn * (8
OOpYREHIA pa3HOCTb KpeH Iy cKobxax
ocanok (AS/L), MaKcUMalbHas
Smax,u) OCaJIKa,
cM
KOHCTPYKIIUHU
TO K¢, COOPHOM KOHCTPYKIIUU - 0,004 30
OT/ICJILHO CTOsIIIIee paboyee 3aaHKe - 0,004 25
5. IsiMOBEIe TPYOBI BEICOTOM H, M:
H<100 - 0,005 40
100 < H <200 - 1/(2H) 30
200 < H <300 - 1/(2H) 20
H> 300 - 1/(2H) 10
6. XKectkue coopyxenust BeicoToi 10 100 M, KpOMe yKa3aHHBIX B - 0,004 20
mo3.4ub
7. AHTCHHBIE COOPYIKEHUS CBS3H:
CTBOJIBI MAYT 3a3€MJICHHBIE - 0,002 20
TO K€, DIIEKTPHYCCKH H30JIMPOBAHHBIC - 0,001 10
OaIHu PaaHo 0,002 - -
OalTHU KOPOTKOBOJHOBBIX PAHOCTAHIIUI 0,0025 - -
Oanrau (OTAEIBHBIC OJIOKH) 0,001 - -
8. Onopsl BO3AYIIHBIX JINHUH 3/I€KTponepeaadn:
IIPOMEXKYTOUHBIE NIPSIMBIE 0,003 0,003 -
AQHKEpHbIE M AHKEPHO-YIJIOBBIE, MPOMEXKYTOUHBIE YIJIOBEIC, 0,0025 0,0025 -
KOHIIEBBIC,  TMOPTAAbl  OTKPBITBIX  PACHPEICTUTEIbHBIX
YCTPOMCTB
CICIMAIbHBIC TICPEXOIHBIC 0,002 0,002 -

IIpumeuanus: 1. [IpenensHbie 3HAYEHUS OTHOCUTEILHOTO Tporuda (BHITHOA) 3MaHUM, YKa3aHHBIX B
003. 3 HACTOSILIETO NPHIIOKEHHUS, TPUHUMArOTCsE paBHBIME 0,5 (AS/L)y.

2. Tlpu ompejeneHur OTHOCHUTEIBHOU pa3HOCTH ocanok (AS/L) B mo3. 8 wacrosimiero npuioxenus 3a L
MPUHUMAETCS] PACCTOSHUE MEXIY OCSIMH OJO0KOB (DYHIAMEHTOB B HAlPaBJICHUN TOPH30HTAIBHBIX HATPY30K, a B
OTI0pax € OTTSDKKAMH - PACCTOSTHUE MEXKTy OCSIMU C)KaTOro (yHIaMEHTa 1 aHKepa.

3. Ecniu ocHOBaHHWE CJI0OXKEHO TOPU3OHTAIBLHBIME (C YKIOHOM He Ooiee 0,1), BBIIEp)KaHHBIMH 10 TOJIIIMHE
CIIOSIMH TPYHTOB, TIpeJIeTIbHBIC 3HAUYSHUS MAaKCUMAIBHBIX U CPEHUX 0CaZOK AO0MycKaeTcs yBennanBath Ha 20 %.

4. TlpenenpHbIe 3HAYEHHS IIOIBEMa OCHOBAHHA, CIIO)KEHHOTO HAOYXalONIMMH TPYHTAaMH, IOITyCKAeTCs
NPYHUMATh: MaKCHUMAaJIBHBIA U CPeIHUI MoabpeM B pazMmepe 25 % M OTHOCHTENIFHYI0 HepaBHOMEPHOCTH OCaJ0K
(oTHOCHTENBHBIA BHIrMO) 31aHus B padmepe 50 % COOTBETCTBYIOIIMX MpEETbHBIX 3HAuCHUH aedopMaliui,
MPUBEJCHHBIX B HACTOSIIEM IPUIOKEHUH.

5. JI1a coopyXXEeHUWH, NPUYUCICHHBIX B I03. 1-3 HACTOSILEro NMPUIOKEHHs, ¢ (QyHIaMEHTaMH B BHIC
CIUIOLIHBIX [UIUT IpeAeibHbIE 3HAUEHUsI CPEAHUX OCa0K JOIMYyCKAaeTCsl yBeIUUUBaTh B 1,5 pasa.

6. Ha ocHoBe 00001mIeHNs OIBbITA NMPOEKTUPOBAHMS, CTPOMTENILCTBA U OKCIUTyaTallMM OTAEIBHBIX BHUJIOB
COOPY)KEHHH JIOITyCKaeTCsl MPUHUMATh IpelNeNbHbIe 3HAUYCHHS aedopManuii OCHOBAHUS, OTJIMYAOUINECS OT
YKa3aHHBIX B HACTOSIIEM MPIIIOKCHHH.

[MPUJIOKXEHUE 5
Cnpasounoe

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA
KO3®PUIUEHTHI HAJJEX KHOCTHU
J4 - TIO Harpy3Ke;

Jn - TIO MaTepHuay;

79 - IO I'PYHTY;
Jh - IO HA3HAYCHHIO COOPYKEHUS;
Ye - KOO GUITMEHT YCIOBUI pabOTHI.

XAPAKTEPUCTUKH IT'PYHTOB



X - cpenHee 3HAUCHUE XapPAKTEPUCTUKY;

Xn - HOpMaTUBHOE 3HAYEHUE;

X - pac4eTHOE 3HA4YCHHUE,;

« - TOBEpUTEIIbHAS BEPOSTHOCTH (00€CIIEYEHHOCTh) PACYETHBIX 3HAUCHUI;
P - JIOTHOCTb;

Pd - TUIOTHOCTB B CyXOM COCTOSTHHH;

Pbf - IJIOTHOCTh OOPAaTHOMW 3aChITKU;

e - K03 (HUIUEHT TOPUCTOCTH;

W - BJIQKHOCTb NPUPOJIHAS,

Wp - BIIQKHOCTh Ha TPAHUIIE IIACTHYHOCTH (PaCKATHIBAHUA);
WL - BJIQXKHOCTb Ha IPaHULIEe TEKy4EeCTH;

Weq - KOHEYHas (YCTaHOBUBIIASICS) BIaKHOCTD;

Wsat - BII&XKHOCTb COOTBETCTBYIOIIAsl TOJIHOMY BOJOHACHIIIEHUIO;
Ws| - HadaJIbHas MPOCaI0YHas BIAKHOCTH;

Wsw - BIQXKHOCTh HAOyXaHUS;

Wsh - BIIQXKHOCTb Ha TIPEJIEIie YCAIKH;

Sr - CTeNneHb BIaYKHOCTH;

IL - mokazaresnb TEKy4ecTH;

¥ - yIJIbHBIN BEC;

%b - YIIEIbHBINA BEC C YUETOM B3BEILIMBAIOLIETO ACHCTBUSI BOJIBL;
Psi - HAYATBHOE TIPOCAIOYHOE IaBIICHUE;

Psw - AaBIeHUE HAOYXaHUS;

&l - OTHOCHUTENbHAS IPOCAJOYHOCTD;

&w - OTHOCHUTEJIbHOE HabyXaHHeE;

&h - OTHOCUTENIbHAS TMHEWHAs ycallKa;

&f - OTHOCHUTETbHOE Cy(P(PO3UOHHOE CIKATHE;

lom - OTHOCHTENBHOE COZIEpKaHNE OPraHMUECKOTO BEIIECTBA;
Dpd - cTeneHs pa3noskeHus OpraHuyecKoro BellecTBa;

¢ - YIEIBHOE CIICTIJICHUE;

@ - YyTOJI BHYTPEHHETO TPEHUSI,

E - mogyns nedopmanmm;

V - koo unument Ilyaccona;

Rc - mpenen mpoyHOCTH Ha OJHOOCHOE C)KAaTHe CKaJIbHBIX TPYHTOB;
¢v - K09 PUIMEHT KOHCOTUAIINH.

HAI'PY3KH, HAIIPSIOKEHU S, COITPOTUBJIEHUA

F - cuna, pacueTHOE 3HAUCHUE CHITHI,

f - cuia Ha eIMHUILY JUTHHBL;

Fv, Fn - BepTuKanbHast 1 TOPU30HTAIbHASL COCTABISIONINE CUIIBL;

Fsa, Fsr - cuibl, neficTByIOIIME MO MIIOCKOCTH CKOJIbXKEHUS, COOTBETCTBEHHO CIIBUTAIOIINE
U yIepKUBaoIne (AKTUBHBIE U PEaKTUBHBIE);

N - crita HopMasibHas K TOI0IIBE (QyHIaMEHTa;

N - TO Xe, Ha eAUHUILY JJIUHBI;

G - coOcTBeHHBIN Bec (hyHIaMEHTa;

J - paBHOMEPHO pacIpeieJieHHasi BEpTUKATbHAS TPUTPY3Ka;

P - cpeliHee AaBlIeHue Mo MOI0IMBOM (yHIaMEHTa;

O - HOpMaJTbHOE HANPSHKEHUE;

T - KacaTelbHOE HalpsKEeHUE;

u - N30BITOYHOE J1aBJICHUE B TIOPOBOIl BOJIE;

07 - BEPTUKAIBHOE HOPMAIILHOE HATIPSKEHHE MTOJTHOE;

Ozg - TO K€, OT COOCTBEHHOTO Beca rPyHTa;



Ozp - TO e, JOMOTHUTEIbHOE OT BHEUTHEW HArpy3ku (1aBieHus QyHIaMEHTa);

R - pacdeTHOe CONPOTHBICHHWE TPYHTAa OCHOBaHUs (Mpeles JUHEHHON 3aBHCUMOCTH
«HArpy3Ka-0cajKka);

Ro - pacdeTHOe CONMPOTHBICHUE TPYHTA (Ui MPEABAPUTEIHHOIO Ha3HAUCHHS Pa3MEPOB
(GbyHIaMEHTOB), MIPUHIUMAEMOE B COOTBETCTBUH C PEKOMEH/IyEMbIM IPUIIOKEHHUEM 3;

Fu. - cuia mpeaenbHOro COMPOTHBIICHUS OCHOBAHHS, COOTBETCTBYIOIIAsS HCUSPIAHUIO €TO0
HeCyIIel ClToCOOHOCTH.

JTE®@OPMAIIMMA OCHOBAHHWI Y COOPY)XEHUI

S - 0OCaJika OCHOBAHUSI;

$ - cpennsis 0cajKa OCHOBAHUS,

Ss| - MPOCaJIKa;

hsw - IOJTbeM OCHOBaHUs TIpU HAOyXaHWU TPYHTA,

Ssh - OCaJika OCHOBAHMSI B p€3yJIbTaTe BBICHIXaHUS HAOYXILIEro rpyHTa;
Ssf - cyddo3noHHas ocaka;

AS - pa3HOCTH 0CaIOK (TTPOCAIOK);

| - KpeH GyHIaMeHTa (COOPYKEHHS);

¢ - OTHOCUTEIIBHBIN YTOJ 3aKpyYUBaHUS;

U - TOPU30HTAJILHOE NIEPEMELICHHE;

Su - IpeIeTbHOE 3HaUeHUE IehopMallii OCHOBAHUS;

Su,s - TO XK€, 0 TEXHOJIIOTUIECKUM TPEOOBAHUSM;

Suf - TO K€, M0 YCIOBUSIM MTPOYHOCTH, YCTOMUYHUBOCTH U TPEUIUHOCTOMKOCTH KOHCTPYKIIUH.

IF'EOMETPUYECKHUE XAPAKTEPUCTUKH

b - mmpuna momomBel GpyHIAMEHTA;

B - mupuHa nonBana;

Bw- mmuprHa HCTOYHMKA 3aMadyBaHus (3aMaurBaAEMOM TUTOIIAIN ),

| - nmuHa oA0IBHI ByHIAMEHTA,

1 =1/b - cooTHOLICHME CTOPOH MOAOIIBHI PYyHIaAMEHTA,

A - TUIomaak MoIOMBH GyHIAMEHTA,

L - nnuHa 3madus;

d, dn, d1 - ryOuHa 3a100keHUsT PyHIaMEHTa COOTBETCTBEHHO OT YPOBHS IUIAHUPOBKH, OT
MOBEPXHOCTU IPUPOJIHOTO penbeda U MPUBEACHHAS OT I0JIa M0/1BajIa;

db - ryOMHA Mo1BasIa OT YPOBHS TUTAHUPOBKU;

df, dm - rayOMHA CE30HHOrO MPOMEP3aHUS TPYHTa COOTBETCTBEHHO pacyeTHas W
HOpMAaTHUBHAS;

dw - TIIyOMHA pacroioKEeHUsT YPOBHS MOA3EMHBIX BO/I;

A =d/b - orHOCHUTENBHOE 3ariTy0ieHue QyHIaMEHTa;

h - TonmmHa cios rpyHTa;

H. - rmyOuHa coxuMaeMou TOJIIIH;

H - TonumHa muHERHO-1e(hOpMUPYEMOTO CIIOS;

Hsl - TonuHa ¢10s MpocaouHBIX TPYHTOB (MPOCa0YHast TOJINA);

hsi - TOMIIIMHA 30HBI TPOCAIKH;

hsip - TO JKe, OT BHELITHEH HATPY3KH;

hsi,g - TO e, OT COOCTBEHHOTO Beca IPyHTa,

Hsw - TonmmuHa 30061 HAOYXaHWS;

Hsh - TO %€, ycanku;

Z - TmyOuHa (paccTostHuE) OT MOAOUIBEI (yH/IaMEHTA,

¢'= 2z/b - oTHOCHTENBHAS TTTyOHHA;

DL - oTmeTKa MIIaHUPOBKY;

NL - oTMeTKa MOBEPXHOCTH MPUPOTHOTO penbeda;

FL - ormeTka mogomBel GyHIaMEHTA;



B, C - HWxKHSAs TpaHUIa COKMMAEMOM TOJIIIN;
B, SL - To e, mpocagoyHO# TOJIIIH;

B, SW - HmkHsIs rpaHuiia 30HbI HAOYXaHMS;
B, SH - To ke, 30HBI ycaaKu;

WL - ypoBeHb NOA3EMHBIX BOJ.
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