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MpeaucnoBue

Llenn n npuHumnel ctaHgaptmsauun B Poccuinckon depepaumm yctaHoBneHbl defepanbHbiM
3aKOHOM OT 27 pekabpsi 2002 r. Ne 184-®3 «O TexHMYECKOM perynupoBaHuMM», a npaBuna
pa3paboTkm — noctaHoBneHueMm lNpasutensctea Poccunckon degepaumm ot 19 HosAbps 2008 r.
Ne 858 «O nopsagke pa3paboTku U yTBEPXKAEHUSA CBOOOB NPaBum»».

CBeneHus o cBoAe nNpaBun

1 UCTOJTHUTEJIM — Hay4Ho-uccnenoBaTtenbCkuin, NPOEKTHO-M3bICKATENbCKUA M KOHCTPYKTOPCKO-
TEXHOSTOMMYECKNA UHCTUTYT OCHOBaHWI U NOA3EMHBIX coopykeHun um. H.M. NepceBaHoBa» — WMHCTUTYT
OAO «HWL «Ctpoutenscteo» (HUMOCIT um. H.M. l'epceBaHoBa)

2 BHECEH TexHuyeckum komuteToM no ctaHaaptusaumm (TK 465) « CTpoutenscTBo»

3 MOAOrOTOBJIEH k yTtBepxaeHuto [enapTaMeHTOM apxXUTEKTypbl, CTpPOMTENbCTBA U
rpagoCTpOUTENBHOM NOSTUTUKN

4 YTBEPXXOEH npukazom MuHucTepcTBa pernoHanbHoro passutus Poccuiickon ®deaepaumm
(MuHperuoH Poccun) ot 27 pekabps 2010 r. Ne 786 u BBeeH B fgericteue ¢ 20 masa 2011 r.

5 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPerynupoBaHuio U
meTponorun (Pocctangapt). NMepecmotp CIM 24.13330.2010

WHbopmayusa 06 usmeHeHusix K Hacmosiujemy ceoly rpasusn nybrukyemcsi 8 exe2o00HO u3dasaeMoMm
UHGOPMayUOHHOM yKa3amene «HayuoHanbHble cmaHd0apmbl», a Mmekcm U3MeHeHul U [ornpasok — 8
exemMecsiyHO u3dasaeMbiX UHGOPMaUUOHHbIX yKalamensx «HayuoHanbHbie cmaHOapmbly. B cryyae
rnepecmompa (3amMeHbl) Uiu OMMeHbl Hacmosiuje2o ceoda rpasusi coomeemcmeyruiee ygedomeHue bydem
onybriuKo8aHO 8 exXeMecsayHo u30asaeMoM UHGHOPMAaUUOHHOM yKasamersne «HayuoHanbHble cmaHOapmbi».
Coomeemcmeyrowjasi uHgopmayusi, yeedoMiieHUe U MeKcmbl pa3Mewaromcesi makxe 8 UHGOPMayUOHHOU
cucmeme obujeeo nonb3oeaHus — Ha oguyuansHoMm calme paspabomyuka (MuHpeasuoH Poccuu) 8 cemu
UHmepHem

© MuHperuoH Poccun, 2010

HacToswmin HOpMaTUBHBIN [OKYMEHT He MOXET ObiTb MOMHOCTLIO UMM YaCTUYHO BOCTIPOU3BEAEH, TUPAXWPOBaH M
pacnpocTpaHeH B kadecTBe oduumanbHOro usgaHus Ha Tepputopumn Poccuiickont depepaummn 6e3 paspelueHus MuHpernoHa
Poccum
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BBenenue

Hacrosmuit  cBom TpaBWI  yCTaHABIMBAeT TpeOOBaHUS K
MPOEKTUPOBAHUIO (DYHIAMEHTOB M3 Pa3HbIX THUIIOB CBall B Pa3IMYHBIX
WHXCHEPHO-TEOJIOTUYECKUX  YCIOBUAX W MNpU  JIOOBIX  BHJAX
CTPOUTEIILCTBA.

Pazpab6oran HUMOCII um. H.M. TI'epceBaHOBa — HMHCTUTYTOM
OAO «HUIL] «CtpouTensCTBO». O-pa TexH. Hayk b.B. Baxonouw,
B.II. Ilempyxun w xaHna. TexH. HayK M.B. Konvibun — pyKOBOIWUTEIN
TeMBbI; 1-pa TexH. HayK: A.4. I pucopsan, E.A. Copouan, JI.P. Cmasnuyep;,
KaHIUOaThl TexXH. HayK: A.l. Anexcees, B.A. bapsawos, C.I". be3sones,
I'". Bonoapenxo, B.I'. Byoanos, A.M. /[3azo6, O.U. Henamosa,
B.E. Konaw, B.B. Muxees, /[.E. Pazsooosckuii, B.I'. ®edoposckuii,
O.A. Llynramves, I1.U. Acmpebos, unxenepsl JI.II. Yawuxuna,
E.A. Ilapghenos, npu yuactun uaxenepa H.I1. Ilusnuxa.
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CBOJI ITIPABHJI CBAVHBIE

OYHJAAMEHTBI
Pile foundations

Jara sBegenns 2011—05—20

1 ObaacTs npuMeHeHust

Hacrosimmii  cBoA  mpaBwil  paclpoCTpaHSAETCS Ha MPOEKTUPOBAHUE  CBAMHBIX
(yHIaMEHTOB BHOBBH CTPOSALIMXCS M PEKOHCTPYMPYEMBIX 3JaHUN M COOpYKEHHH (nanee —
COOPYKCHHIA).

CBon mpaBWJI HE pACHpOCTpaHsSeTCd Ha MPOEKTUPOBAHHME CBAaWHBIX (DYHIaMEHTOB
COOPYXXEHHI, BO3BOJUMBIX Ha BEUHOMEP3JbIX TIPYHTaX, CBAWHBIX (YyHIAMEHTOB MAIUH C
OUHAMHYECKUMM Harpy3kamu, a TakXe OIOp MOPCKHX He(TEmpOMBICIOBBIX M JPYrHX
COOPYXXEHHI, BO3BOJUMBIX Ha KOHTUHEHTAILHOM IIeNb(e.

2 HopMaTuBHBIE CCHLIKHU

B nactosimiem CII mpuBeeHbI CCHUIKK Ha CIEAYIOIINE TOKYMEHTHI:
@enepanbublii 3akoH oT 27 gekabps 2002 r. Ne 184-®3 «O TexHHYECKOM
peryIMpOBaHHUH »

®enepanpubiii 3akoH 0T 30 mexadbpst 2009 1. Ne 384-D3 «TexHUYECKHH PETJIAaMEHT O
0€30MaCHOCTH 3/IaHUH U COOPYKEHUN»

CII 14.13330.2011 «CHwuII 11-7-81* CTpouTensCTBO B CEHCMHUECKUX paiiloHax »

CII 16.13330.2011 «CHuIT 11-23-81* CranbHble KOHCTPYKITUH »

CIT1 64.13330.2011 «CHuII 11-25-80 JlepeBsiHHbIC KOHCTPYKIIUU »

CI120.13330.2011 «CHwuII 2.01.07-85* Harpy3ku u BO3ACHCTBUS»

CIT 21.13330.2010 «CHull 2.01.09-91 3nanus u coopyxeHHs Ha MOAPAOATHIBAEMBIX
TEPPUTOPHUSIX U MIPOCATOYHBIX TPYHTAX »

CIT122.13330.2011 «CHuII 2.02.01-83* OcHoBaHuUs 37aHUN M COOPYKEHUI»

CIT 28.13330.2010 «CHwull 2.03.11-85 3ammra CTPOUTEITBHBIX KOHCTPYKIIUH OT
KOPpO3HH»

CIT35.13330.2011 «CHwuII 2.05.03-84* MocTbl 1 TpyOBI»

CII 38.13330.2010 «CHull 2.06.04-82* Harpy3ku u BO3JCHCTBUSI Ha THIPOTEXHUUYECKHE
coopykeHus1 (BOJTHOBBIE, JIEIOBBIC U OT CY/IOB)»

CIT40.13330.2010 «CHwuII 2.06.06-85 [1n0THHBI OETOHHBIE U KEJI€300€TOHHBIE»

CIT 41.13330.2010 «CHull 2.06.08-87 beroHHble U >XeNe300€TOHHBIE KOHCTPYKIIHU
TUIPOTEXHUIECKUX COOPYKESHHUIT»

CHull 3.04.01-87 M30as1MOHHBIE U OTAEIOYHBIC TTOKPBITHS

CIT 47.13330.2010 «CHull 11-02-96 NnxeHnepHble HW3BICKAaHHS I CTPOUTEIHCTBA.
OCHOBHBIE MOJIOKEHUSA»

CHulII 23-01-99* CtpouTtenbHast KIUMATOJIOTH

CIT 58.13330.2010 «CHwull 33-01-2003 I'maporexHuueckue coopyxkeHus. OCHOBHbIE
TIOJIOXKEHHS»

HN3nanue opunuanbHoe
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CII 63.13330.2010 «CHull 52-01-2003 beronHbie U keie300€TOHHBIE KOHCTPYKIIHH.
OCHOBHBIE MOJIO)KEHUS»

I'OCT 5686—94 I'pynTbl. MeTO1bI OJIEBBIX UCTIBITAHUN CBASIMU

I'OCT 9463—388 JlecomaTepuanbl Kpyrible XBOMHBIX TOPOJI. TeXHUYECKUE YCIOBUS

I'OCT 12248—96  I'pyntbl. MeToasl 1aOOpaTOPHOTO OMPEAETCHUS XapaKTEPUCTHK
MIPOYHOCTH U 1e(hOPMUPYEMOCTH

I'OCT P 53231—2008 Betonsl. [IpaBuiia KOHTPOIIS U OLIEHKU POYHOCTH

I'OCT 19804—91 Cpau xene300eToHHBIC. TEXHUYECKUE YCTOBUS

I'OCT 19804.6—83 Cpam moinbie KpYIJIOTO CEUCHUS U CBAaU-OOOJOYKU IKeIe300€TOHHBIC
COCTaBHBIE C HEHAIpsraeMon apMaTypoi. KoHCTpyKI1us 1 pa3mMepbl

I'OCT 19912—2001 TI'pyntbl. Meronsl TMOJEBBIX HCIBITAHUN CTaTUYECKUM U
JUHAMHYECKUM 30HIUPOBAHUEM

I'OCT 20276—99 I'pyHTel. MeToasl TMOJNEBOTO ONPEACICHUS XapaKTEPHCTUK
MIPOYHOCTH U 1e(hOPMUPYEMOCTH

I'OCT 20522—96 I'pyntsl. Meronsl CTaTUCTUYECKOH 00pabOTKH pe3yabTaToB
WCIIBITAHUI

I'OCT 25100—95 I'pyntsl. Knaccudukarms

I'OCT 26633—91 BetoHsI TsDKENbIE U METKO3EPHUCTHIE

I'OCT 27751—88 HanexHOCTh CTPOUTEIBHBIX KOHCTPYKIIUN W OoCHOBaHUI. OCHOBHBIC
MIOJIOKEHUS IO PacyeTy

I'OCT P 53778—2010 3nmanus u coopyxenus. [IpaBuia oOciaenoBaHUsI 1 MOHUTOPWHTA
TEXHUYECKOTO COCTOSTHUS

DOpumeganue — [Ipu moIp30BaHNN HACTOSIIIAM CBOJOM IIPABHII IIEIECOOOPA3HO TPOBEPHUTH
JICHCTBUE CCBUIOYHBIX CTAHAAPTOB U KIACCH(PHUKATOPOB B MHPOPMAIIMOHHOW CHCTEME OOIIEro MOJIb30BaHMS — Ha
oHIIMAIEHOM caiiTe HalMOHAIBHOTO opraHa Poccuiickoit denepanuu mo craHaapTu3anuu B cetu MHTEpHET
WIA TI0 €XEeTOJHO U3JaBaeMOMy yKa3aTenmio «HarmoHampHBIE CTaHOAPTHI», KOTOPBIA OMYyOJMKOBaH IO
COCTOSIHMIO Ha 1 sIHBaps TEKYIIETo roja, M 10 COOTBETCTBYIOMINM €KEMECIUHO H3IaBaeMbIM HH(DOPMATHOHHBIM
yKaz3areysiM, OMyOJHMKOBAHHBIM B TEKyIeM Toay. ECITH CCBUIOYHBIH JOKYMEHT 3aMeHeH (M3MEHEH), TO MpH
MTOJIb30BAHUK HACTOSIIMM CBOJOM TIPaBHII CllelyeT PYKOBOJICTBOBATHCS 3aMCHEHHBIM (H3MEHEHHBIM)
JOKYMEHTOM. Ecii CCBUTOYHBIN TOKyMEHT OTMEHEH 0e3 3aMeHBI, TO IMOJIOKEHHE, B KOTOPOM JaHa CChUIKA Ha HETo,
MPUMEHSIETCS. B YaCTH, HE 3aTParkBatoLieil 3Ty CChUIKY.

3 TepMuHBI U OTIpe/IeIeHUs

TepMUHBI C COOTBETCTBYIOIIMMHU OINpPEIEICHUSIMHU, UCHOIb3yeMble B HacTosmeMm CII,
IIPUBE/ICHBI B IPUIIOKEHUH A.

HanmeHnoBaHusi TpyHTOB OCHOBAHUWH 3JaHUM U COOPYKEHUH MPHUHSATHI B COOTBETCTBUH C
I'OCT 25100.

4 OO01IHe MOJI0KEeHUS

4.1 Cgaiinbie GyHIAMEHTHI JOJKHBI POEKTUPOBATHCS Ha OCHOBE M C YUETOM:

a) pe3yJIbTaTOB MHKEHEPHBIX U3BICKAaHUN JUIsl CTPOUTENBCTBA;

0) cBeIeHMI O CEHCMUYHOCTH pailOHa CTPOUTEILCTRA,

B) JaHHBIX, XapaKTEPU3YIOIIUX HAa3HAYEHUE, KOHCTPYKTHBHBIE M TEXHOJIOIMUECKUE
0COOCHHOCTH COOPYXKEHUS U YCIOBUS UX IKCIUTyaTalluH;

I') ACUCTBYIOUINX Ha (PyH/IaMEHTHI HArPY30K;

1) YCIIOBUH CYIIECTBYIOIIEH 3aCTPONKH M BIHMSHUS HAa HEE HOBOTO CTPOUTEIIbCTRA,

€) 9KOJIOTUYECKHUX TPEOOBAHMIA;

) TEXHUKO-3KOHOMHUYECKOTO CPaBHEHHUSI BO3MOYKHBIX BAPUAHTOB IIPOEKTHBIX PEIICHUH.
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4.2 Tlpy npOEKTUPOBAHUH JOJKHBI OBITh MPEYCMOTPEHBI pelieHUs, 00eCTIeUnBaIOINe
HAJEKHOCTb, JIOJITOBEYHOCTh M HIKOHOMHUYHOCTH COOPYXEHHH Ha BCeX CTaaufax
CTPOUTENHCTBA U DKCIUTYaTAIIUH.

4.3 Tlpu NpoeKTUPOBAHUM CJIEAYET YYUTHIBATh MECTHBIE YCIOBHS CTPOUTEIHbCTBA, a TAKKE
UMEIOIMIACS ~ ONBIT NPOSKTUPOBAHUS, CTPOMTENHCTBA M AKCIUTyaTallMM COOPY)KCHHH B
AHAIOTMYHBIX WH)KEHEPHO-TEOIOTMYECKUX, THAPOT€OIOTHUECKUX U SKOJIOTHYECKHUX YCIIOBHSIX.

JlaHHBIE 0 KIMMATUYECKUX YCIOBUSAX pailOHa CTPOHUTENHCTBA JOJDKHBI MPUHUMATHCS B
cootBetcTBuM co CHull 23-01.

4.4 PaboThl TO MPOEKTHUPOBAHMIO CBAMHBIX (YHIAMEHTOB CIEIyeT BECTH B
COOTBETCTBHUM C TEXHUYECKUM 3aJlaHHE€M Ha MPOEKTUPOBAHHE U HEOOXOIUMBIMHU
UCXOAHBIMU AaHHBIMEH (4.1).

4.5 I[Ipu npoeKTUPOBAHUM CIIEyeT YYUTHIBATh YPOBEHb OTBETCTBEHHOCTH COOPYXKEHUS
B cootBeTcTBUU ¢ [[OCT 27751.

4.6 CpaitHple (QyHIAMEHTHI CJEAYeT TMPOCKTUPOBATH HAa OCHOBE pE3ylIbTaTOB
WH)KEHEPHBIX U3bICKaHUH, BBIMOIHEHHBIX B cOOoTBeTCTBUU ¢ TpeboBanusamu CII 47.13330, CII
11-104 [2] u pa3nena 5 nactostero CIT.

BeinonHeHHbIe MH)KEHEPHBIE W3BICKAHUS JIOJDKHBI OOECIeYUTh HE TOJBKO H3y4eHHE
MHXEHEPHO-TEOJIOTUYECKUX YCIOBUIM HOBOTO CTPOUTENIbCTBA, HO U MOJIY4€HHE HEOOXOIUMBIX
JAHHBIX JUIS TPOBEPKU BIUSHUS YCTPOMCTBA CBAaHBIX (PYHIaMEHTOB Ha CYILECTBYIOIIHE
COOPYXEHHMS M OKPYKAIOUIYI0 Cpely, a TakkKe Ul TPOCKTHPOBAHUS B cllydae
HE0OXOIMMOCTH YCUJICHUS! OCHOBaHUH U (PYHIaMEHTOB CYIIECTBYIOLIUX COOPYKEHUH.

[IpoexTupoBanue CBaifHBIX (QYyHIAMEHTOB 0€3 COOTBETCTBYIOIIUX JIOCTATOYHBIX
JAHHBIX MH)KEHEPHO-TE€0JIOTUYECKUX U3BICKAaHUN HE JI0MYCKaeTCH.

4.7 Tlpu WCHONB30BaHUM Ui CTPOUTENBCTBA BOJIM3M CYIIECTBYIOUIMX COOPYKEHUM
cBall HEOOXOAMMO MPOU3BOAUTH OLEHKY BIMSHHUS JUHAMHUYECKMX BO3JCHCTBHII Ha
KOHCTPYKLIMM  CYIIECTBYIOIIMX COOPY)KEHHH, a TakKe Ha Haxosimuecs B HUX
YyBCTBUTEIBHBIC K KOJICOAHUSM MAIIWHBI, TPHOOPHI U O0OpPYIOBaHHE M B HEOOXOIUMBIX
cllyyasiX TpelycMaTpUBaTh H3MEPEHHUs IapaMeTpoB KoJIEOAHWN TpPYHTa, COOpPYKEHHH, a
TaK)Ke€ MOJI36MHBIX KOMMYHUKAIUH MPU ONBITHOM MOTPYXEHUHU U YCTPOICTBE CBAM.

4.8 B mpoektax cBaiHbIX (YHIAMEHTOB HEOOXOAMMO NpPEAYCMaTpPHUBATH INPOBEICHUE
HATYpHbIX u3MepeHuidl  (MonuTopuHr). CoctaB, 00beM W  METOAbl MOHHUTOPHHIA
YCTAQHABJIMBAIOT B 3aBUCHUMOCTH OT YPOBHS OTBETCTBEHHOCTH COOPYXKEHHS M CIIOKHOCTH
HHKeHepHo-reoornyeckux ycmosuit (CIT 22.13330).

Hatypuble wu3MmepeHuss aedopmanuii  OCHOBaHMH M (YHIAMEHTOB  JOJDKHBI
MpelycMaTpUBaThCS MPU MPUMEHEHUH HOBBIX MM HEIOCTATOYHO M3YYEHHBIX KOHCTPYKLUN
COOpPYXEHHMH WM (QYHIaMEHTOB, a TaKKe B ClIydae €ClIM B 33/JlaHUU HA NPOEKTHPOBAHUE
MMEIOTCS CIelalIbHbIe TPeOOBaHUS 1O MTPOBEICHUIO HATYPHBIX U3MEPEHUH.

4.9 Caaiinple (yHIaMEHTHI, NpeJHA3HAYEHHbIE [UIsI SKCIUTyaTalldd B YCIOBUSX
arpecCMBHOM Cpenpl, CleayeT NpoeKTHupoBaTth ¢ ydetom TpeboBanmii CII 28.13330, a
JepEBSHHBIC KOHCTPYKIIUU CBAHBIX (PYHIAMEHTOB  C y4€TOM TpeOOBaHMI MO 3alIUTE UX OT
THUEHUS, pa3pyLICHHs U IOPaKEHHSI JPEBOTOULIAMH.

4.10 Tlpu mpOEKTHPOBAHWH W BO3BEJACHUU CBAWHBIX (DYHIAaMEHTOB W3 MOHOJHTHOTO H
cOOpHOTO O€TOHA WM JKeNe300€TOHa CIeNyeT IOMOJHUTEIBHO pyKoBoacTBoBaTbes CII
63.13330, CII 28.13330 u CHull 3.04.01, a Taxxe cobmonaTh TpeOOBaHUS HOPMATHUBHBIX
JOKYMEHTOB TI0 YCTPOMCTBY OCHOBaHHMI M ()yHIaMEHTOB, T€0J€3UUYECKUM PabOTaM, TEXHHUKE
0e30macHOCTH, TMpaBHJIaM TOXKapHOW O€30HMacHOCTH TPH MPOU3BOJICTBE CTPOUTEIHHO-
MOHTaKHBIX PabOT U OXpaHe OKPYKAIOIIEH CPEeJIbI.
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5 TpeﬁoBa}mﬂ K HHKEHECPHO-TC€O0JOIT'NYECCKUM UCIIBITAHUAM

5.1 Pe3ynbraThl MH)KEHEPHBIX HW3BICKAHWUN JOJDKHBI BKJIIOYATh HHGPOpPMAIUIO O
re0JIOTUH, TeOMOP(OJIOTUH, CEHCMUYHOCTH, a TAKXKE COJAEp)KaTh BCe HEOOXOIUMBbIE TaHHBIE
Ui BbIOOpa Tuma QyHIAMEHTa, ONpeAeNieHUus BUAA CBall M HMX pPa3MEpOB, pacueTHOM
Harpy3Kku, JOMYycKaeMOW Ha CBalo, U MPOBEACHMS PACUETOB MO MpeleIbHBIM COCTOSHHUSIM C
Y4ETOM IPOTHO3a BO3MOXHBIX H3MCHEHHU (B TMPOIECCe CTPOMTENBCTBA M IKCILTyaTaI[HH)
WH)XKEHEPHO-TEOJIOTUYECKHUX, THIPOr€OJIOTHYECKUX U HKOJOTUYECKUX YCIOBUH IUIOMIAJKU
CTPOUTENIbCTBA, a TAK)XKE BUAAa U 00beMa MHKCHEPHBIX MEPOTPHUSATHIA 1O €€ OCBOSHUIO.

5.2 W3pickaHus sl CBaWHBIX (DYHIAMEHTOB B OOIIEM Ciydae BKIIOYAIOT CIIEYIOIIUMA
KOMILJIEKC paboT:

OypeHue CKBaXXHH C 0TOOPOM 00pa3IloB U ONMUCAHUEM MTPOXOJUMBIX TPYHTOB;

n1abopaTopHbIe MCCIEN0BaHUS (DPU3UKO-MEXaHHUECKHX CBOMCTB IPYHTOB M MOJ3EMHBIX
BO/I;

30H/IMPOBAaHUE IPYHTOB — CTAaTUYECKOE U JTUHAMUYECKOE;

MIPECCUOMETPUYECKUE UCTIBITAHUS TPYHTOB;

UCTIBITAHUS TPYHTOB MITaAMIIaMH (CTATUYECKUMU HArPY3KaMH);

UCTIBITaHKSI TPYHTOB STAJIOHHBIMH U (WJIH) HATYPHBIMH CBasIMU;

OTIBITHBIC PAOOTHI MO UCCIICOBAHHUIO BIUSHUS YCTPOMCTBA CBAMHBIX ()YHIaMEHTOB Ha
OKpYXKaloIllYI0 cpely, B TOM UHCJIE Ha pacIloJO)KEHHbIE BOIM3M COOpYKeHHUs (1o
CICUATIBHOMY 3a/IaHUI0 TIPOCKTHOM OpraHu3aIlum).

5.3 OOs3arenbHBIMA  BHJIaMH padOT, HE3aBUCHMO OT YPOBHS OTBETCTBEHHOCTH
OOBEKTOB CTPOMTENHCTBA M THUIIOB CBAlHBIX (DyHIAMEHTOB, SBISIOTCS OypeHHE CKBa)KuH,
nabopaTopHbIE HUCCIEeIOBAaHUS U CTaTUYECKOE WM JAMHAMUYecKoe 30HAupoBaHue. [Ipu 3tom
HanboJiee MPEANOYTUTEIHHBIM METOJIOM 30HAMPOBAHUS SIBISETCS CTaTHUECKOE, B Ipoliecce
KOTOPOTO IOMHUMO TIOKa3aTele CTaTMYeCKOro 30HAMPOBAHHS TPYHTOB OINPEACNAIOT HUX
TUIOTHOCTH M BII&YKHOCTH C TIOMOIIIBIO paaroakTuBHOro kaporaxa (TOCT 19912).

5.4 JIns OOBEKTOB TMOBBIIIEHHOTO M HOPMAJIBHOTO YpOBHEH OTBETCTBEHHOCTH
yKazaHHble B 5.2 u 5.3 paboThl pEKOMEHAYeTCS JOTOJHSATh WCHBITAHUSMU TPYHTOB
npeccuomerpamu U mramnamu (IOCT 20276), stanonHsiMu 1 HatypHbiMU cBasmMu (I'OCT
5686) B COOTBETCTBHHM C peKOMEHmanusaMu npuioxenus b. Ilpu 3ToM HeoOXOoAMMO
YUUTHIBATh KATETOPUH CIIOKHOCTU TPYHTOBBIX YCJIIOBHM, YCTAHABIMBAEMbIC B 3aBUCUMOCTHU OT
OJTHOPOJTHOCTH TPYHTOB I10 YCJIOBHUSIM 3aJIeTaHUs M CBOMCTBaM (CM. IpuiioskeHue b).

[Ipu crpoutenbCTBE  BBICOTHBIX 3/IaHUN TMOBBIIICHHOTO YPOBHSI OTBETCTBEHHOCTH U
3MaHUK C TIIYOOKOM MOJ3EMHOM YacThIO B COCTaB padOT MPHU U3BICKAHUAX CIEAyeT BKIIOYATh
reopU3NYecKue MCCIECIOBAHUS JUIsI YTOYHEHHS T€0JIOTMYECKOTO CTPOCHHSI MacCuBa IPYHTOB
MEXIY CKBOXMHAMH, OIpPEAETICHUS TOJIIMHBI TPOCIOEB CJIa0bIX TPYHTOB, TIYOUHBI
BOJIOYIIOPOB, HAIMPABJICHHS W CKOPOCTU [IBIDKEHUS TMOA3EMHBIX BOJA, a B KapCTOOMACHBIX
pailoHax — TJIyOMHBI 3aJieraHusl CKAIbHBIX U KapCTYIOIIHUX MOPOJ, UX TPEUMHOBATOCTH U
3aKapCTOBAaHHOCTH.

5.5 Ilpm mnpuMeHeHMH CBail HOBBIX KOHCTPYKIMHA (IO CIEIHAIBHOMY 3aJaHUIO
MPOSKTHOM OpPraHM3allii) B COCTaB pabOT CIEAYeT BKJIFOUATh OIBITHBIC MOTPY)KEHHUS CBail C
1EeIbI0 YTOUHEHHS Ha3HAUYECHHBIX MPU MPOCKTHUPOBAHUM PA3MEPOB U pekKHUMa MOTPYKEHUs, a
TaK)Ke HATYPHBIE UCTIBITAHUS ITUX CBAll CTATUYECKUMH HATPY3KaAMHU.

[Tpu mpuMeHeHun KOMOMHHPOBAHHBIX CBAWHO-TUIMTHBIX ()YHIAMEHTOB B COCTaB padboT
ClIeTyeT BKIIFOUaTh UCIIBITAHHS TPYHTOB IITAMITAMH U HATYPHBIMU CBasSMHU.

5.6 Ilpu nepenave Ha cBaW BBIAEPTUBAIOLINX, TOPU3OHTAIBHBIX WM 3HAKOMEPEMEHHBIX
Harpy30k HEOOXOIMMOCTb TMPOBEACHUS OIBITHBIX Pa0OT OJDKHA OMPEACTSATHCS B KAXKIOM
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KOHKPETHOM CJIydae C Ha3HayeHHeM O00beMOB padoT ¢ Yy4eToM JOMHHHPYIOIIErO
BO3JICUCTBUSL.

5.7 Hecymyio cnocoOHOCTh CBail Mo pe3yabTaTaM IOJIEBBIX HCHBITAHUNA TPYHTOB
HAaTypHOW M OSTaJOHHOW CBasiMM M CTaTHMYECKUM 30HIMPOBAHHUEM CIIEAYET OMNpENENiTh B
COOTBETCTBHH C TOJpaziesiom 7.3.

5.8 HcnblTaHuss TPyHTOB CBasMH, IITaMIaMH M MPECCUOMETPaMU MPOBOMAST, Kak
MPaBUJIO, HA OMBITHBIX Yy4acTKax, BBIOMPAEMBIX MO pe3yibTaTaM OYpEHHs CKBaKUH (U
30HIMPOBAHUS) M pacHojlaraéMbIX B MecTax Haubosee XapaKTepHbIX II0 TPYHTOBBIM
YCIIOBUSIM, B 30HaX HamOojee 3arpyKeHHbIX (QYHIAMEHTOB, a TakXKe B MecTaX, TJe
BO3MO>XHOCTb TIOTPYKE€HHUSI CBall IO TPYHTOBBIM YCIIOBHSIM BBI3bIBAET COMHEHUE.

HcnpiTaHuss TPYHTOB CTAaTUYECKUMHU Harpy3kamH 1LeJecooOpa3HO MPOBOIUTH B
OCHOBHOM BHHTOBBIMH IITAMIIaMH ILIOM@p0 600 cM’ B CKBaXHHAX C LENBIO MONYUCHHUS
Monynss npedopmammu W YTOYHEHHsI JJII  HWCCIEAYeMOW  ITUIOMIAJKH  TEPEXOIHBIX
KO3 (UIIMEHTOB B PEKOMEHAYEMBIX JEHCTBYIOIIMMU HOPMATUBHBIMH  JOKYMEHTaMHU
3aBUCHMOCTSIX JIJISl OIpEeIeNIeHUs MOAYIS AeopMaIriiiil TPYHTOB MO JAHHBIM 30HAUPOBAHUS U
MIPECCUOMETPUYCCKUX UCIIBITAHUIA.

5.9 OO0veM wu3bICKaHMW JUIsI CBAlHBIX (YHIAMEHTOB PEKOMEHIYEeTCs Ha3HadaTh B
COOTBETCTBUHM C MpPHJIOKEHHEM b B 3aBUCHMOCTH OT YpOBHS OTBETCTBEHHOCTH OOBEKTa
CTPOUTENHLCTBA U KATETOPUHU CIIOKHOCTH TPYHTOBBIX YCIOBUH.

[Ipy u3ydyeHuUM  pa3HOBUIHOCTEH TPYHTOB, BCTPEUAIOIIMXCA Ha  IUIOMIAJIKE
CTPOUTENbCTBA B TMIpeleNiax HCCIeNyeMO TIyOMHbBI, 0C000€ BHHMMAaHHE JOJDKHO OBITh
oOpaIrieHo Ha HaJIW4Yue, TIYOWHY 3aJeTaHusl U TOJIIUHY CIa0bIX TPYHTOB (PBIXJIBIX TECKOB,
CIIa0BIX TIUHUCTBIX TPYHTOB, OPraHOMHHEPAIBHBIX W OPraHUYECKUX TPYHTOB). Hamuuwme
YKa3aHHBIX TPYHTOB BIIMSIET Ha OMpENEleHHE BHAA U JUIMHBI CBad, PaclONOXKEHHE CTHIKOB
COCTaBHBIX CBaif, XapakTep CONPSDKEHUS CBAHOTO POCTBEPKA CO CBasiMH, BHIOOp THIIA
cBaeOoitHOoro obopynoanus. HebmaronpusTHple CBOWCTBA yKa3aHHBIX TPYHTOB HEOOXOAMMO
TAK)K€ YUUTHIBATh MIPY HATUYUH TUHAMUAYECKUX U CEHCMUYECKUX BO3AEHCTBUM.

5.10 PasmemeHnue HWHXEHEPHO-TEOJOTUUYECKUX BBIPAOOTOK (CKBaXXHMH, TOYEK
30HIUPOBAHMS, MECT UCIBITAHUN TPYHTOB) JOJIKHO MPOU3BOJAUTHCSA C TAKUM PaACUCTOM,
yTOOBl OHHU pacloJiarajiich B MpelesiaX KOHTypa MPOEKTHUPYEeMOro 3aaHusi nubo mnpu
OJIMHAKOBBIX TPYHTOBBIX YCIOBHSAX HE Jajie€ 5 M OT HEro, a B Ciaydasx MpUMEHEHUs cBail
B KauecTBE OrpakJaolleil KOHCTPYKLUHHU KOTJIOBaHA — Ha PAacCTOSHUU He Oojee 2 M OT
UX OCH.

5.11 I'myOvHa UHXEHEPHO-TEOJOTHYECKUX BBIPAOOTOK JO0JDKHA OBITH HE MEHEEe YeM Ha 5 M
HUKE MPOEKTUPYEeMOM TJyOWHBI 3aJ0KEHUS HIKHUX KOHIIOB CBail MpH UX pPsII0BOM
PaCIoJIOKEHUN W Harpy3kax Ha KycT cBail 10 3 MH u Ha 10 M HMKe  mpu CBaMHBIX TOJIAX
pasmepom no 10 10 M m mpu Harpy3kax Ha kKyct Oosee 3 MH. Ilpu cBaifHBIX TOJIAX
pasmepom Oosee 10 10 M W mNpPUMEHEHWHM IUIUTHO-CBAWHBIX (YHIAMEHTOB TIIyOWHa
BBIPa0OTOK JIOJKHA MPEBBINIATh MpeArojaraeMoe 3ariyOlieHne cBaili He MEHee 4YeM Ha
rIIyOMHY C)KMMaeMOU TOJIIIM, HO HE MEHEe MOJIOBUHBI IIIMPUHBI CBAITHOTO TIOJISI UITU TUTUTHI, U
HE MeHee 4eM Ha 15 m.

[lpy Hamuuuu Ha CTPOUTENHHOM IUIOMIATKE CIOEB TPYHTOB CO CHEIU(DUISCKUMHU
cBoiictBamMu (TIpOCaJOUHBIX, HAOYXaroMMX, CIa0bIX TJIMHUCTBIX, OPraHOMHHEPAIbHBIX H
OpPraHUYECKUX TPYHTOB, PHIXJIBIX MECKOB M TEXHOT'CHHBIX I'PYHTOB) TJIIyOMHY BBIPAOOTOK
ONPENENSIIOT € y4YEeTOM HEOOXOIMMOCTH HX TPOXOJKH Ha BCIO TOJIIY CJIOS i
YCTAHOBJICHHS TJIYOMHBI 3aJIETaHUs MOACTHIIAIONINX MPOYHBIX TPYHTOB U OMpEAeNeHUs UX
XapaKTePUCTHK.
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5.12 Tlpu wu3bICKaHWSAX IS CBAWHBIX (PYHIAMEHTOB JOJDKHBI OBITH OIpPEICICHBI
¢du3nyueckne, MPOYHOCTHBIE W Je(DOPMAMOHHBIE XapPaKTCPUCTHUKH, HEOOXOJHMMBIC JUIS
pacueToB CBaHBIX ()YHIAMEHTOB IO MPEICIbHBIM COCTOSIHUSM (pa3zaen 7).

KonuuecTBO ompenelieHuii  XapakTEPUCTUK TPYHTOB JUIS  KaKIOTO HWH)KCHEPHO-
T€0JOTMYECKOr0 JIEMEHTA JOKHO OBITh JTOCTATOYHBIM ISl UX CTAaTHCTUYECKONW 00pabOTKH B
cootBeTcTBuH ¢ I'OCT 20522.

5.13 Jlns meckoB, Yy4MThIBas 3aTpyAHEHUS C OTOOpOM 00pa3loB HEHApYIICHHOM
CTPYKTYpBI, B Ka4eCTBE OCHOBHOT'O METOJIa OINPEACICHHUS WX IUIOTHOCTH M IPOYHOCTHBIX
XapaKTepUCTUK JIsi OOBEKTOB BCEX YPOBHEW OTBETCTBEHHOCTH CIEAYET MpeaycMaTpUBaTh
30HMPOBAHUE — CTATUICCKOE WIIH TUHAMUYECKOE.

30HIMPOBAHUE SIBJISIETCS OCHOBHBIM METOJIOM OTpEENICHUs MOIyis aedopMmamnuu Kak
MECKOB, TaK M TJIMHUCTBIX TPYHTOB JIsi 00beKTOB |ll ypOBHSI OTBETCTBEHHOCTH M OJHUM W3
METOJIOB OTpeAeNieHuss Moayns aepopmanuu (B COYETAHMHM C TPECCUOMETPUYECCKHMH H
MITAaMIIOBBIMH UCTIBITAHUSIMH) 17151 00beKTOB | 11 || ypoBHEH OTBETCTBEHHOCTH.

514 Tlpm npuMeHEeHMHM CBaWHBIX  (YHJAAMEHTOB JUIA  YCWICHHS  OCHOBaHUM
PEKOHCTPYUPYEMBIX 3[aHUKA ¥ COOPYKEHHUH TMpPU HMHKEHEPHO-TEOJIOTUYECKUX HU3BICKAHUSX
JIOTIOJTHUTEITFHO JIOJKHBI OBITh BBITOJHEHBI PA0OTHI TI0 0OCIICIOBAaHUIO OCHOBAaHMUN (hyHIAMEHTOB
Y HHCTPYMEHTAITbHBIE Te0Ie3UIECKUe HAOMIOICHNS 32 IIEPEMEIICHUSIMI KOHCTPYKITUM 3TaHHH.

Kpome Toro, 10/KHO OBITh YCTaHOBJICHO COOTBETCTBHE HOBBIX MaTEPHAJIOB M3BICKAHUIN
apXUBHBIM JIaHHBIM (€CIIM OHHM WMMEIOTCSI) M COCTABJICHO 3aKIIOYCHHE 00 H3MEHCHHUH
WHXCHEPHO-TCOJIOTHICCKIX U THAPOTCOJIOTHYECKUX YCIOBUH, BBI3BAHHBIX CTPOUTEIIBCTBOM H
AKCILTyaTaIe pEKOHCTPYHPYEMOTO COOPYKEHHUS.

Ilpumeuanus

1 O6cnenoBaHKre TEXHUYECKOTO COCTOSIHUSL KOHCTPYKIMKA (PYHIaMEHTOB M 3[aHHS JOJDKHO BBIIOJIHITHCS
10 33IaHUI0 3aKa34MKa CIelIMaTU3UPOBAHHON OpraHu3auei.

2 OueHKy JJIHHBI CYNISCTBYIONIMX CBall B (pyHIZaMEHTaX PEKOHCTPYUPYEMOTO 3/aHUs IIeJIeCO00pa3HO
OCYILIECTBIIATH C HCIOJIB30BAHUEM MIPUOOPOB PAIAPHOTO THIIA.

5.15 IIpoBenenuio obcae0BaHUs OCHOBAHUHN (YyHAAMEHTOB JOJDKHBI IPEAIIECTBOBATD:

BU3yaJIbHAs OIIEHKA COCTOSIHHS BEpXHEH KOHCTPYKIMH 3IaHUS, B TOM 4HCIe (UKCALUI
UMEIOIINXCS TPELIMH, UX pa3Mepa U XapakTepa, yCTAHOBKA MasiKOB HA TPEILUHBI;

BBISIBJICHHE pEXHMMa OKCIUIyaTalliM 3JaHUsl C IeJbI0 YCTaHOBICHHS (DaKkTOpOB,
OTPHILIATENILHO JEHCTBYIOIUX HA OCHOBAHUE;

YCTAQHOBJICHHE HAMYHS MTOA3EMHBIX KOMMYHUKAIIMN U APEHAKHBIX CHCTEM U UX COCTOSIHHS,

O3HAaKOMJICHHE C apXWBHBIMH MaTepualaMH HH)KEHEPHO-TEOJIOIMYECKHX HW3BICKaHHH,
MPOBOAMBIINXCS HA IUIOMIA/IKE PEKOHCTPYKITHH.

[IpoBeneHne reofe3nuecKo ChEMKHU IOJIOKEHHS] KOHCTPYKIUH PEKOHCTPYHPYEMOTO
3MAQHUSI U LIOKOJIEH HEO0O0XOAWMO JJIsi OLICHKH BO3MOXXHOT'O BO3HHMKHOBEHHS HEPaBHOMEPHBIX
ocasok (KpeHOB, MPOruOOB, OTHOCUTEIILHBIX CMEIICHUH).

[Ipu ob6cnenoBaHUN PEKOHCTPYHPYEMBIX 3aHUM CIIEIyeT TaK)Ke YUUTHIBATh COCTOSIHHE
OKpYKaIOIIeH TEPPUTOPUU U OJIM3KO PACTIONOKEHHBIX 3aHUH.

5.16 OO6cnenoBanue OCHOBaHMHA (YHIAMEHTOB M  COCTOSHUS  (pYHJAaMEHTHBIX
KOHCTPYKIIMH TIPOM3BOMAT IIyTeM MPOXOAKH IIypoB ¢ 0TOOPOM MOHOJIUTOB TPYHTOB
HETOCPEJCTBEHHO M3-TI0Jl MOJOWIBEI (DYHIAMEHTOB W CTEHOK Inypda. Hipke riayOHHBI
mrypGoB HHKXEHEPHO-TEOJIOTHYECKOE CTPOEHHE, THAPOTreOJOrHYECKHEe YCIOBHS M CBOWCTBA
TPYHTOB JIOJDKHBI OBITh HCCIIEZOBAaHBl OypeHHMEM M 30HIUPOBAHHMEM, NpPU 3TOM OypOBbIE
CKB@KUHBI ¥ TOYKH 30HAMPOBAHMS PA3MEIIAIOT 110 TIEPUMETPY 3AaHUS WM COOPYKCHHS Ha
PAcCTOSTHUHM OT HUX He OoJjiee 5 M.
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5.17 Tlpu ycuneHWH OCHOBAaHUU PEKOHCTPYHPYEMBIX COOPYKEHHUU ITOJBOIAKOMN
3a0MBHBIX, BJIABJIMBAEMBIX, OYPOHAOMBHBIX WJIM OypOMHBEKIIMOHHBIX CBall IIyOMHA OypeHus
1 30HAMPOBAHMS 10JIKHA IPUHUMATHCS 110 yKa3aHusaM S5.11.

5.18 TexHuueckuil OTYET MO pe3yabTaTaM HHKEHEPHO-TEOJIOTHUYECKUX M3bICKAaHUM IUIs
MPOSKTUPOBAHUS CBAHBIX (YHIAMEHTOB JIOJDKEH COCTaBIAThCS B cooTBercTBUU C CII
47.13330 u CIT 11-105 [3].

Bce xapakTepuCTHKH TPYHTOB JOJDKHBI MPHUBOJUTHCS B OTUETE C YYETOM MPOTHO3A
BO3MOXXHBIX M3MEHEHHUHU (B MPOLECCE CTPOUTENHCTBA U IKCIUTyaTallud 3[JaHUsS) WHKEHEPHO-
T€0JIOTUYECKHUX U TUIPOTCOIOTHUECKUX YCIOBHMA MIOMAIKH.

[Ipy HanmWuMK HATYPHBIX UCHBITAHUN CBAll CTATUYECKOW WA JUHAMHYECKOW Harpy3Kou
JOJDKHBI TPUBOJUTHCS WX pE3yNAbTaThl. Pe3ynbTaThl 30HAMPOBAHUS JOJDKHBI BKJIIOYATH
JaHHBIC O HECYyIel CITOCOOHOCTH CBaW.

[Ipy Hanuuuu Ha IUIOMIAJKE TOJ3€MHBIX BOJ C arpecCUBHBIMH CBOWCTBaMU
HE00XOAUMO MPUBOAUTH PEKOMEHAINY IO AHTUKOPPO3UMHOMN 3alIUTe CBA.

B cnywasx BbIBICHHMS Ha IUIOLIAJKE CTPOMTENILCTBA MPOCIOEB WM  TOJIIH
crneun(UIECKUX TPYHTOB M OINACHBIX I'€OJIOTHYECKUX MPOLECcCOB (KapcToBO-Cy(h(Oo3nOHHBIX,
OTOJI3HEBBIX H JIp.) HEOOXOJWMO TIPUBECTH JlaHHBIE 00 WX pacnpoCTpaHEHUH W
WHTEHCUBHOCTHU MIPOSIBIICHUSI.

5.19 Tlpum UWHXEHEPHO-TCOJOTHYECKUX HW3BICKAHUIX M MCCIEIOBAaHUIX CBOWMCTB
TPYHTOB [IJIsI MPOEKTHPOBAHUS U YCTPOMCTBA CBAaHBIX (PyHIaMEHTOB HEOOXOIUMO TaKXKE
VYUTBHIBATh JOMOJIHUTENIbHBIC TpeOOBaHMS, U3TOKEHHBIE B pasaenax 9 15 Hacrosmero
CIL

6 Buabl cBaii

6.1 ITo cnocoOy 3arny0seHus B TPYHT pa3iinyaroT CeIyIOlie BUIbI CBA:

a) TPEIBapUTEIILHO HW3TOTOBJICHHbIC 3a0MBHBIC M BIaBIUBacMbie (B JaJbHEHIIIEM —
3a0MBHBIC) JKENIC300CTOHHBIC, JCPEBSHHBIC W CTalbHBIC, IOTPYXaeMble B TPYHT 0€3 ero
pa3OypuBaHUsI WIM B JHICPHBIE CKBAXHHBI C TIOMOIIBIO MOJIOTOB, BHOPOIOTpYKaTeleH,
BUOPOBIABIMBAIOIINX, BUOPOYIAPHBIX U BIABIMBAIOIINX YCTPOUCTB, a TaKXKe KeIe300€TOHHBIE
cBan-00osouku guamerpoM 1o 0,8 M, 3armyOsieMbple BUOpOTIOTpYKAaTeIsiMi 0€3 BBIEMKH WIIH C
YaCTHYHOW BBIEMKOM TPYHTA U HE 3amoiiHseMble 0eToHHOM cMeckio (cm. [OCT 19804);

0) cBan-000JI0YKH KeIe300€TOHHBIE, TTOTPY)KaeMble BUOPOTIOTPYKATEISIMA C BBIEMKOM
IPYHTA U3 UX TOJOCTH U 3aI0JTHIEMbIE YACTHYHO WIJIM MOJTHOCTHIO OETOHHON CMECHIO;

B) HaOWBHbBIC OCTOHHBIC U JKEIC300€TOHHBIC, YCTPaUBAEMble B IPYHTE IYTEM YKIJIAJKU
OETOHHOI CMecH B CKBOKUHBI, 00Opa30BaHHbIC B PE3YIbTATE MPUHYAUTEIHHOTO BHITECHEHUS —
OTXATHUs TPYHTA;

r) OypoBbIe >Kele300€TOHHBIC, YCTpauBacMble B TPYHTE IYTEM 3allOJHEHHS
NpOOYyPEHHBIX CKBAKWH OCETOHHOW CMEChIO WM YCTAaHOBKHM B HHUX JKeIe300€TOHHBIX
JJIEMEHTOB;

) BHUHTOBBIC CBaW, COCTOSIINE M3 METANIMYECKONH BHUHTOBOHM JIOMACTH M TPYyOUATOrO
METAJUIMYECKOTO CTBOJIA CO 3HAYUTEIIFHO MEHBIIECH MO CPaBHEHHUIO C JIOMACTHIO TUIOIMIAIBIO
MOTIEPEYHOT0 CEUEHUs, MOTPYKAaeMble B TPYHT MyTEeM €€ 3aBUHYMBAHUS B COUYCTAHUU C
BJIaBIINBAaHUCM.

6.2 Tlo ycroBHsIM B3aWMOJIEHCTBHSI C TPYHTOM CBaW CIIEAYeT TOJpa3JesiiaTh Ha CBaW-
CTOMKH ¥ BHCsuMe (CBau TPEHUS).

K cBasM-cTOlikam ciieyeT OTHOCHTHh CBaW BCEX BHJIOB, ONMUPAOIIMECS HA CKAIbHBIE
TPYHTBI, a 3a0WBHBIE CBaW, KpOME TOr0o, — Ha MAaJOCKUMaeMble TpPYHTBL. CHIIBI
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COIPOTHUBIICHHS] TPYHTOB, 32 MCKIIOYEHHEM OTPUIATEIbHBIX (HETATHBHBIX) CHJI TPCHHUS, Ha
OOKOBOW TIOBEPXHOCTH CBal-CTOEK B pacyeTax WX HECYIIEeH CHOCOOHOCTH IO TPYHTY
OCHOBAHMS Ha COKUMAIOIIYIO HArpy3Ky HE JOJDKHBL YYUTHIBATHCS.

K Bucsunm cBasm (cBasiM TpPEHUs) CIEAYET OTHOCHTH CBaW BCEX BHUJIOB, OMHUPAIOIIUECS
Ha CXKMMaeMmble TPYHTHl W TMEpeJarolllie Harpy3Ky Ha TPYHTHl OCHOBaHHsS OOKOBOM
MOBEPXHOCTHIO U HUKHUM KOHLIOM.

IMIpumegyanune — K MamockuMaeMbM IPYHTAM OTHOCATCS KPYITHOOOJIOMOYHBIC TPYHTHI C
[ECYAHBIM 3allOIHATEIIEM CPEOHEeH IUIOTHOCTH W IUIOTHBIM, a TakKe TIJIMHBI TBEPAOH KOHCHCTEHI[MH B
BOJIOHACHIIIIEHHOM COCTOSTHUH ¢ MoaylieM aedopmarnuu E > 50 MITa.

6.3 3a0uBHBIC KeIE300€TOHHBIE CBaW pa3MepoM momnepeyHoro ceueHuss 10 0,8 m
BKJIIOUHTENBHO U CBaH-000J0YKU JuamMeTpoM | M u GoJiee cieayeT noapas3aessaTh:

a) Mo crnoco0y apMHpOBaHHMsS — Ha CBal M CBaW-00OJIOUKM C HEHANpsTraeMou
IIPOJIOJIBHOM apMaTypoil ¢ IONEPEUYHBIM APMUPOBAHUEM U HA MPEABAPUTEIILHO HAIIPSIKCHHBIC
CO CTEP)KHEBOW WJIM MPOBOJIOYHOMN MPOIOIBHONW apMaTypoi (M3 BBICOKONPOYHOM MPOBOJIOKH
Y apMaTypHBIX KaHATOB) C MIONEPEYHBIM APMHUPOBAHNEM H O€3 HETO;

0) mo ¢opmMe MONEePEeUHOro CEUCHHsI — Ha CBaW KBaJpaTHbIC, MPSIMOYTOJIbHBIC, TABPOBOTO U
JIBYTaBPOBOT'O CEYCHHIA, KB/IPATHBIE C KPYTJION MOJIOCTHIO, TIOJIBIE KPYITIOTO CEUCHUS;

B) 1mo (opMe MpOIOIBLHOTO CEUeHUS — Ha NPU3MATHUECKUE, IWIMHAPUYECKHE, C
HAKJIOHHBIMU OOKOBBIMH IpaHsIMH (TUpaMUIaIbHbIC, TPaNCleHIaIbHbIC);
) 10 KOHCTPYKTHBHBIM OCOOEHHOCTSIM — Ha CBaW IEJbHBIE M COCTaBHBIC (M3

OT/ICIBHBIX CEKIIHA);

1) 0 KOHCTPYKIIMHM HIKHETO KOHIIA — Ha CBaH C 3a0CTPEHHBIM WJIH IJIOCKUM HIKHUM
KOHIIOM, WX OOBEMHBIM yiupeHHeM (OyJIaBOBUIHBIC) M Ha IOJIbIC CBAW C 3aKPBITHIM HIIU
OTKPBITBIM HIKHUM KOHIIOM HITH C KaMy(JICTHOM MATOHH.

IIpumeuanue — CBau 3a0uBHbIC ¢ KaMy(JIETHOU MATON yCTPaUBAIOT IyTEM 3a0MBKH MOJIBIX CBai
KPYTJIOTO CEYEHUsSI C 3aKPBITBIM CTAaJIbHBIM HOJIBIM HAKOHEYHHUKOM C HOCIIETYIOLIUM 3all0JIHEHHEM TI0JIOCTH CBan
U HaKOHEYHHKa OCTOHHOW CMECBhI0O M YCTPOMCTBOM C IIOMOLIBIO B3phIBA KaMy(IETHOH IATHI B IIpeAenax
HAKOHEYHHKa. B TIpoekTax Takux cBall cieayeT NpenycMaTpuBaTh YKa3aHHWS O COOMIONEGHHH IIPaBHII
MIPOU3BOJICTBA OYPOB3PHIBHBIX Pa0OT.

6.4 HabuBHBIE CBaM 10 c1IOCO0Y yCTPOMCTBA MOAPA3ILIISAIOT Ha:

a) HaOWBHBIE, YCTpaWBacMbIC IyTeM TIOTPYKEHHUS (3a0WBKOM, BIaBIMBAaHHEM WIIH
3aBUHYMBAHUEM) WHBEHTAPHBIX TPYO, HIKHUH KOHEI[ KOTOPBIX 3aKPBIT OCTABISEMBIM B
rpyHTe OamMakoM (HAaKOHEYHHKOM) MM OCTOHHOM MPOOKOM, C MOCACAYIONIUM H3BICYCHHEM
3THX TpYO MO Mepe 3alO0JHEHUs CKBaXXUH OCTOHHON CMEChIO, B TOM YHCJIE TOCHE YCTPOUCTBA
VIIUPEHUs U3 BTPaMOOBaHHOM CyX0oil OETOHHOW CMECH;

0) HaOWBHBIC BHUOPOIITAMIIOBAaHHBIC, YCTpAaWBAaeMble B MPOOHUTHIX CKBAXKHUHAX IYTEM
3aMOJIHEHHSI CKBAXKUH KECTKOH OETOHHOW CMEChIO, YIUIOTHSAEMOH BHOpPOIITAMIIOM B BHJIE
TPYOBI C 320CTPEHHBIM HMKHUM KOHIIOM M 3aKpEIVIEHHBIM Ha HEll BUOpOTIOTpyXKaTelieM,;

B) HAOMBHBIC B BBIIITAMIIOBAHHOM JIOXKE, YCTPAUBAEMbIE ITYTEM BBIIITAMIIOBKH B TPYHTE
CKBOXMH MNHPAMUIAIBHOM WM KOHYCHOM (OpPMBI C TOCIEAYIOIIUM 3alloJHEHUEM HX
OETOHHOI CMEChIO.

6.5 BypoBsle cBau 1o criocoOy ycTpoHCTBa MMOApa3ACsIOT Ha:

a) OypoHaOWMBHBIC CIUIOIIHOTO CCUEHHS C VIIMPEHHSIMH M O€3 HHUX, OCTOHHpPYEeMBIC B
CKB)XMHAX, MPOOYPEHHBIX B ITIMHHUCTBIX TPYHTAX BBILIE YPOBHS MOA3EMHBIX BOJ 0€3 KpeIuIeHus
CTEHOK CKBaXXMH, a B JIOOBIX IPYHTaX HIDKE YPOBHS MOJ3EMHBIX BOJ — C 3aKpEIIEHHMEM CTEHOK
CKBKHH TJIMHUCTHIM PAaCTBOPOM WIT MHBEHTAPHBIMH U3BJICKAEMBIMH 00CATHBIMU TPYOaMU;
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0) OypoHaOMBHBIE C MPUMEHECHUEM TEXHOJOTUH HEMTPEPHIBHOTO MOJIOTO IITHEKA;

B) OapeTThl — OypOBBIC CBaW, U3TOTABIMBACMbIE  TEXHOJIOTHYECKUM OO0OpPYIOBAHHEM
TUNA MJIOCKUH Tpeiidep ninm rpynTosas ¢pesa;

r) OypoHaOuBHBIE ¢ KaMy(JIETHOU ISTOM, YCTpauBaeMble IMyTeM OYpEHHS CKBaKHH C
MOCJIEAYIONMM 00pa30BaHUEM YIIUPEHHS B3PHIBOM (B TOM YHUCIE DJICKTPOXUMHUYECCKUM) H
3aMOJIHEHUEM CKBa)KUH OETOHHOU CMECHIO;

n) Oypounbekunonusie nuamerpom 0,15—0,35 M, ycrpamBaemble B NpOOypeHHBIX
CKBa)KMHAX MyTeM HarHeTaHusi (MHbEKIMHN) B HUX MEIKO3ePHUCTON OETOHHOW CMecH, a TaKkxke
yCTpanBaeMble TOJIBIM IITHEKOM;

e) Oypounbekimonnsie auamerpoM 0,15—0,35 M, BBINOJHSIEMbIE C YIUIOTHEHHEM
OKpYKAIOIIEro rpyHTa MyTeM OOpabOTKU CKBAXXUHBI MO Pa3PSAHO-UMITYIbCHON TEXHOJIOTHH
(cepueit pa3psiioB MMITYJILCOB TOKA BHICOKOTO HampsukeHust — PUT);

’K) CBaM-CTOJIOBI, yCTpauBaeMble MyTeM OYpEHHUS CKBAaXXUH C YIIMPEHHEM WA 0€3 HEro,
VKJIAJIKH B HHUX OMOHOJIMYMBAIOLIETO IIEMEHTHO-TIECUAHOTO pacTBOpa M OIYCKaHHUS B
CKBKMHBl HWIMHJIPHUYECKUX WJIM NPU3MATHYECKUX 3JIEMEHTOB CIUIOIIHOTO CEYEHUs CO
cropoHamu uiu auametrpom 0,8 M u Goree;

3) OypOOIYCKHBIE CBau ¢ KaMy(JICTHOM MATOH, OTIUYAIONINECS OT OypOHAOUBHBIX CBaii
c KaMy(QUIeTHON MATOM (CM. TMOANYHKT «T'») TE€M, YTO IOCie OOpa3oBaHHs M 3alOJHCHUS
KaMy(JIETHOTO YIIMPEHUS B CKBOKHUHY OIYCKAIOT 5KeJIe300€TOHHYIO CBAIO.

6.6 IlpumeHeHue cBail ¢ OCTaBIsIEeMbIMH OOCAJAHBIMH TPYOaMH JOIYCKAaeTCs TOJIBKO B
Cllydasix, KOIJla MCKJIIOY€HAa BO3MOXHOCTb TNPUMEHEHHS IPYTUX pElIeHUH KOHCTPYKLIUU
¢byHaamMeHTOB (IpH yCTpoiicTBe OypOHAOMBHBIX CBaif B IUIACTaX TPYHTOB CO CKOPOCTBHIO
¢unprpannonnoro moroka 6omee 200 m/cyr, mpu MpUMeHEHHH OYPOHAOMBHBIX CBail s
3aKpEIJICHUS ICHCTBYIOIINX OMOJI3HEBBIX CKJIOHOB M B IPYTUX 00OCHOBAHHBIX CIydasix).

[Ipu ycrpoiictBe OypoHaOMBHBIX CBail B BOJOHACHIIIEHHBIX TJIMHUCTBIX TPYHTaxX IS
KpEIUICHHUsSI CTEHOK CKB&KUH JOMYCKAeTCsl HCIOIb30BaTh M30BITOUYHOE [aBJICHHE BOJbI HE
meree 0,5 arM mpu YCIOBUM yHaleHHs MecTa MpOBEACHUS paboT OT CYyLIECTBYIOIIMUX
00BeKTOB He MeHee 25 M (yka3zaHHOe TpeOOBaHHE HE OTHOCUTCS K CIIydal0 YCTPOMCTBA CBail C
OypeHHeM IoJ1 3aIUTO HHBEHTapHBIX 00CATHBIX TPYO).

6.7 Xene3zobeToHHBIC U OCTOHHBIC CBaW CIEAYeT MPOCKTUPOBATH U3 TSHKEIOTO OETOHA
o 'OCT 26633.

Jlnis HecTaHAapTU30BAHHBIX 3a0MBHBIX JKEJIE300€TOHHBIX CBaH, a TakXe JUIs HaOMBHBIX
1 OypOBBIX CBail HEOOXOIMMO TIpeaycMaTpuBaTh OETOH Kiacca He Hike B15, mis 3a0uBHBIX
&Kene300eTOHHBIX CBall C HanmpsAraeMoil apmarypoil — He Huxe B22,5.

6.8 XKene3o0eToHHbIE POCTBEPKH CBAWHBIX (YHIAMEHTOB CIEAYET MPOEKTUPOBATh U3
TSDKENIOro OeTOHA Kilacca He HIDKE: i1 MOHOJMHUTHEIX — B15, mist coopubix — B20.

Jlnist ormop MOCTOB Kijlacc O€TOHa CBail M CBalfHBIX POCTBEPKOB CIIEAYeT Ha3HA4YaThb B
coorBercTBUM ¢ TpeboBanusmu CII 35.13330, a muia ruaporexuuyeckux coopyxenuii — CII
40.13330 u CIT141.13330.

6.9 betoH s 3aMOHONMYMBAHUS JKEJIE300€TOHHBIX KOJOHH B CTaKaHax CBaHHBIX
POCTBEPKOB, a TaK)X€ OrOJIOBKOB CBail MpU COOPHBIX JIEHTOYHBIX POCTBEPKAxX CJEayeT
npeaycMaTpuBarh B cooTBeTcTBUU ¢ TpeboBanusimu CII 63.13330, Ho He Huxke Kiacca B15.

11 puMeEe4dYaH"e —_— ):[J'IH Omop MOCTOB M T'MAPOTCXHHUYCCKUX coopymeﬂnﬁ Kiacc OeroHa JJIsL

3aMOHOJIMYUBaHUSA CGOpHLIX 3JIEMEHTOB CBaliHBIX Q)yHHaMeHTOB JOJIDKCH OBITH Ha CTYIICHBb BBILIC KJIacCa OeToHa
COCIUHACMBIX CGOpHLIX QJICMCHTOB.

6.10 Mapku OeToHa MO MOPO30CTOMKOCTH M BOJOHEIPOHUIIAEMOCTH CBail M CBaWHBIX
POCTBEPKOB clieyeT HazHadath, pykoBoAcTBysich ' OCT 19804.6, CIT 63.13330, mis MocToB
9
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Y TUJPOTEXHUYECKUX coopykeHnit — coorBeTcTBeHHO CII 35.13330 u CIT140.13330.

6.11 JlepeBsiHHBIE CBaWl JIOJDKHBI OBITH HM3TOTOBJICHBI W3 OPEBEH XBOWHBIX IOPOT
(CocHBI, enu, JHUCTBEHHUIIbI, MHUXTHI), COOTBeTCTByromux TpeboBanusm ['OCT 9463,
muametpoMm 22—34 cm u gmHok 6,5 u 8,5 m. EctectBenHass koHHYHOCTH (cOer) OpeBeH
COXPAaHSIETCA.

7 IlpoexkTHpOBaHMe CBAWHBIX ()YHIAMEHTOB
7.1 OcHOBHBIE YKa3aHUSI 110 pacyeTy

7.1.1 Pacuer cBaiiHbIX (DYHZAMEHTOB M WX OCHOBAHHH JOKEH OBITH BBIIIOJHEH B
cootrBercTBUU ¢ ['OCT 27751 no npeneabHbIM COCTOSIHUSM:

nepeotul epynnwi.

a) 1o MPOYHOCTH MaTepHalia CBail U CBAMHBIX POCTBEPKOB;

0) 1o Hecyeit crnocoOHOCTH (IPeAeTbHOMY COITPOTUBIICHHUIO) TPYHTA OCHOBAHHUS CBaif;

B) IO TOTEpe OOMICH YyCTOWYMBOCTH OCHOBAaHWN CBAWHBIX (PYyHIAMEHTOB, €CIIM Ha HUX
MEepealoTCs 3HAYUTENbHBIE TOPU30HTAIbHBIC HATPY3KU (MOAMOPHBIC CTEHBI, (PYHIAMEHTHI
pacmopHBIX KOHCTPYKIMH W JAp.), B TOM 4YHCIE CEHCMHUYECKHE, €CIIH COOpYKEHHE
PacIoyIoKEeHO Ha OTKOCE WIIM BOJM3U HErO MM €CIIM OCHOBaHME CI0XKEHO KPYTOIaAalolMH
CIIOSIMM TpyHTa. OTOT pacueT CleayeT MPOU3BOJAUTH C YYETOM KOHCTPYKTHUBHBIX
MEPONPHSITHIA, MPEIYCMOTPEHHBIX [UIsI TMPEAOTBPAICHUS CMEIICHHUS] TMPOCKTUPYEMOTO
dbynramenTa;

8MOPOLL 2PYNNbL.

a) 10 OcajJKaM OCHOBAHMI CBail W CBaWHBIX (PYHIAMCHTOB OT BEPTHKAIbHBIX HAIPY30K
(cm. moppaznen 7.4);

0) Mo TmepeMenieHUusM CBail COBMECTHO C TPYHTOM OCHOBaHMM OT JICUCTBUS
TOPHU30HTAJILHBIX HAIPY30K U MOMEHTOB (CM. MpriioxkeHue B);

B) MO O0O0pa30BaHUIO WM YPE3MEPHOMY PACKPBITHIO TPEIIMH B 3JEMEHTax
&KeNe300€TOHHBIX KOHCTPYKIUN CBaHBIX ()yHIaMEHTOB.

7.1.2 B pacuetax OCHOBaHHMH CBalHBIX (YHIAMEHTOB CJEAYyeT Y4YUTHIBATH
COBMECTHOE JICHCTBUE CHJIOBBIX (DaKTOPOB U HEONArOMPHUATHBIX BIUSHUN BHEIIHEH Cpembl
(HampuMep, BIMSHHUE MOJ3EMHBIX BOJ U MX PEeKHUMa Ha (PU3UKO-MEXaHHYECKHE CBOMCTBA
TPYHTOB U JIp.).

CoopyxeHue U ero OCHOBAHHE JOJIKHBI PAacCMAaTPUBATHCS COBMECTHO, T.€. JOJIKHO
YUUTHIBATHCS B3aUMOJICHCTBUE COOPYKECHHSI CO C)KUMAEMbIM OCHOBAHHEM.

PacuerHas cxema CHCTEMbBl «COOPY)KEHHE — OCHOBaHUE» WIH «DyHAAMEHT —
OCHOBAaHHE» JIOJDKHA BBIOMpAThCS C Y4eTOM Hambolee CYIIECTBEHHBIX (DAKTOPOB,
OTIPENICNIAIONINX HANpsHKEHHOE COCTOSHHE W Je(OpMaldu OCHOBAaHUS M KOHCTPYKIIHIM
COOpY)KEHHsI (CTaTHYECKOH CXEeMBI COOPY)KEHHs, OCOOCHHOCTEH ero BO3BEICHUS, XapaKTepa
TPYHTOBBIX HAIUTACTOBaHMI, CBOWCTB I'PYHTOB OCHOBAHUS, BO3MOXXHOCTH HMX H3MEHEHHS B
MIPOLIECCE CTPOUTENHCTBA U IKCILTyaTallMM COOPYXEHUS W T.1.). PEeKOMeHIyeTcs y4uThIBAaTh
MPOCTPAHCTBEHHYIO PAa0OTy KOHCTPYKIMHA, T€OMETPUYECKYI0 M (DU3MUYECKYI0 HETUHEHHOCTb,
aHU30TPOMHOCTh, IUIACTUYECKHE U PEOJIOTMYECKHE CBOWCTBA MaTepHalioB U TPYHTOB,
pa3BuTHe o0aacTeil macTuyeckux aedopmanuii noJ GyHI1aMeHTOM.

Pacuer cBaiiHbix (yHIaMEHTOB JOKEH IMPOBOAUTHCS C MOCTPOCHHUEM MaTeMaTHYECKHX
MoOJIeNIel, OMHMCHIBAIOIINX MEXAaHWYECKOE TOBEACHHE CBAWHBIX (YHAAMEHTOB JUIS IEPBOTO
WIM BTOPOTO TMpENelIbHOr0 CocTOsSHUS. PacueTHass Mojenb MOXKET NpPEICTaBISTHCS B
AHAJTMTUYECKOM WJIM YHMCIeHHOM Bupe. [Ipu mpoBeseHnU pacdyeToB HeCylleld crocoOHOCTH H
0CaJJOK OJMHOYHBIX CBail MpEANOYTEHHE CJIEAYeT OTJIaBaTh TaOyJIUPOBAHHBIM WU
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aHAJIMTUYECKUM pelIeHUsM, npuBeneHHbIM B HactosimeMm CII. Pacuersl OonbliepazmepHbIX
CBallHBIX KYCTOB M KOMOWHHMPOBaHHBIX cBaiiHO-TIUTHBIX ¢yHaamenTtoB (KCII) cmemyer,
IIPEUMYILECTBEHHO, IPOBOJIUTh YUCIIECHHO.

[Ipu mpoekTHpoBaHMM CBaHBIX (YHIAMEHTOB CIEAYET YYUTHIBATH IKECTKOCTh
KOHCTPYKLUH, 0OBEAUHSIONINX TOJIOBBI CBal, YTO JIOJDKHO OTPAXKAThCS B PACUCTHOM MOJIEIH.
[Ipu 3TOM NpuU COCTaBICHUU PACUETHOW MOJEIH OJIKHBI TAKKE YUUTHIBATHCS:

TPYHTOBBIE YCIIOBHS IJIOLIAIKU CTPOUTEIHCTBA;
TUIPOTEOJIOTUYECKUIN PEXKUM,

O0COOCHHOCTH YCTPOICTBA CBaif;

HaJIM4ue 1j1ama 1oJ HUKHUM KOHIIOM CBai.

[Ipu nmpoBeaeHUN YMCIIEHHBIX PAacyETOB PACUETHAsl CXEMa CHUCTEMBI «POCTBEPK — CBal —
TPYHTOBOE OCHOBAaHME» JIOJDKHA BBIOMPATHCS C Y4ETOM HamOOJIee CYIIECTBEHHBIX (DaKTOPOB, B
KOHEYHOM CUeTe OMPEICISIONIX COMPOTUBICHHE YKa3aHHOH cucreMbl. HeoOXoammo yuuThIBaTh
MPOJODKUTENIBHOCTh M BO3MOXKHOE HM3MEHEHHE BO BpPEMEHHM HArpy)KeHHs CBail M CBalHbBIX
(byHIaMEHTOB.

PacuerHast Mozenb cBailHBIX (PyHIAMEHTOB OJIKHA CTPOUTHCS TaKUM 00pa3oM, 4TOOBI
COJiep’KaTh MOTPEIIHOCTh TOJBKO B CTOPOHY 3amaca HaJleKHOCTH MPOEKTHPYEMBIX
HA/I3eMHBIX KOHCTpYKIMH. Ecnu 3apaHee Takas MOTPENIHOCTh HE MOXKET OBITH OIpeelieHa,
HEeoOXOIMMO  TpPOBEJEHHE  BapHaHTHBIX  pPacyeToB M ONpeAereHue  Haubosee
HEeOJIaronpUATHBIX BO3ACUCTBUH I HAI3EMHBIX KOHCTPYKIIHA.

[Ipy mpoBeneHUU KOMIIBIOTEPHBIX pPAacYeTOB CBallHBIX (PYHIAMEHTOB CIIEIYET
YYUTBIBATh BO3MOXKHBIE HEOIIPEICIIEHHOCTH, CBS3aHHBIC C HA3HAYEHUEM PACUETHOW MO U
BBIOOpPOM J1e(hOpPMALIMOHHBIX U MPOYHOCTHBIX IMOKa3aTesleld TPyHTOB ocHoBaHMs. i 3TOro
IIpU TPOBEACHUM UHUCIECHHBIX pacyeTOB, ONPEIEISIOIMIMX BO3MOXXHOE COINPOTUBIIEHUE
OJIMHOYHBIX CBal, IPYNI CBail U CBAHO-TUIMTHBIX ()YHIaMEHTOB, PEKOMEH]IYEeTCS IIPOBOAUTH
COIIOCTABJICHUE pE3yJbTaTOB pacueTa OTAEIbHBIX JJEMEHTOB pAacYeTHOM CXEMBl C
AQHAIUTUYECKUMHU PEUICHUSIMH, a Tak)Ke BBIMOJIHATH COIMOCTABIEHUE aAIbTEPHATHBHBIX
pe3yabTaTOB pacyeTa Mo Pa3IuYHbIM F€OTEXHUYECKUM IPOTrpaMMaM.

7.1.3 Harpy3ku W BO3JCUCTBHS, yYUThIBA€MbIE B pacyeTax CBalHBIX (PyHIaMEHTOB,
KOA(QPHUIMEHTHl HAIEKHOCTH MO HArpy3ke, a TakKe BO3MOXHBIC COYETAHHUS Harpy30K
clenyeT MpuHUMaTh B cooTBeTCTBUH ¢ TpeboBanusmu CIT 20.13330, CIT 22.13330.

7.1.4 Pacuer cBaif, cBaifHbIX ()yHIAMEHTOB U MX OCHOBAHHUH IO HECYyILIeH CIIOCOOHOCTH
HE00XO0IMMO BBITIOJIHATH HA OCHOBHBIE U OCOOBIE COUYETaHMsI HArpy3o0kK, o nedopmanusMm —
HAa OCHOBHBIE COUETaHUSI.

7.1.5 Harpy3ku, BO3IEHCTBHSA, UX COUYCTAHUS U KOIP(PUIMEHTH HAISKHOCTH IO HarpysKe
Ipu pacuere CBaWHBIX (PYHIAMEHTOB MOCTOB M THMIPOTEXHUYECKHX COOPYKEHUH Cclieyer
npuHUMaTh corstacHo Tpedoanusm CIT 35.13330; CIT 40.13330; CIT 38.13330 u CIT 58.13330.

7.1.6 Bce pacueTsl cBaii, CBaliHBIX ()yHJAaMEHTOB W WX OCHOBAHHMH CJIENYET BBITIOJHATH
C MCTIOJIb30BAaHUEM PACUETHBIX 3HAYEHHUM XapaKTepUCTHK MaTepUaioB U TPYHTOB.

PacuerHble 3HaUeHUST XapaKTEPUCTUK MATEPUAJIOB CBAll U CBAMHBIX POCTBEPKOB CIIEAYET
MpUHUMATh B cOOoTBeTCTBUU ¢ Tpeboanusmu CIT 63.13330, CIT 16.13330, CIT 64.13330, CII
35.13330 u CIT 40.13330.

PacueTHble 3HaUCHHS XapaKTEPUCTUK T'PYHTOB CIIEAYET OIpPENENIATh B COOTBETCTBUU C
I'OCT 20522, pacuerHbie 3HaueHHUS KOX(P(OUIMEHTOB TOCTENH TPYHTA C;, OKPYXKAIOIIETO
CBalo, ClIeJlyeT IPUHUMATh B COOTBETCTBHUH C MPHIIOKeHHEM B.

PacuerHble CONpOTHBIEHHUS TPYHTAa MOJ HI)KHUM KOHLIIOM cBau R M Ha OOKOBOM
MOBEPXHOCTHU cBau fj cieayer onpeaessiTe Mo yKa3aHHsIM Tojpasena 7.2.
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[Tpy HanMuuu pe3ynbTATOB MOJEBBIX HCCIEAOBAHUN, MPOBEACHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU TOJpa3zaena 7.3, HECYIIYI0 CIIOCOOHOCTh TPyHTa OCHOBAHHWS CBail ClemyeT
OIpeNIeNIATh C Y4eTOM JaHHBIX CTaTUYECKOTO 30HIUPOBAHMS TPYHTOB, WCHBITAHUH T'PYHTOB
STAJIOHHBIMU CBasiMM WM TI0 JaHHBIM JUHAMUYECKUX HCHBITaHUN cBail. B ciydae
MPOBE/ICHUSI HCIBITAHUN CBall CTaTUYECKOM HArpy3KOil HECyIIyl0 CIOCOOHOCTb TpyHTa
OCHOBaHHUSl CBaM ClelyeT NPUHUMATh MO0 pe3yldbTaTaM »d3THUX MCIBITAHUM, YYUTHIBAS
peKoMeHaanuu nojapaszaena 7.3.

s 00BEKTOB, MO KOTOPHIM HE IMPOBOJAMIIUCH HCTIBITAHHUS HAaTYpHBIX CBail cTaTH4ecKon
HArpy3Koil, pPEeKOMEHIYeTCs ONpEeAeNsATh HECYIIYI0 CIHOCOOHOCTh I'PYHTa OCHOBAaHHS CBau
HECKOJIbKUMH U3 BO3MOXKHBIX CITOCOOOB, YKa3aHHBIX B mojpaszzenax 7.2 u 7.3, y4uTbIBas Ipu
3TOM YpOBEHb OTBETCTBEHHOCTH COOPYKEHHSL.

7.1.7 Pacuer cBail W CBalHBIX POCTBEPKOB II0 TPOYHOCTH MaTepuaia JAOJIKEH
MPOU3BOJUTECSI B COOTBETCTBUU C TpeOOBAHMUSAMHU JIEHCTBYIOIIMX NPAaBWI IO pacyery
OETOHHBIX, JK€I€300€TOHHBIX, CTAIBHBIX U I€PEBIHHBIX KOHCTPYKIIUM.

Pacuer »s1eMeHTOB ’KelIe300€TOHHBIX KOHCTPYKLUMH CBallHBIX (YHJAMEHTOB IO
00pa30BaHMIO U PACKPBHITUIO TPELIUH CIEAYeT MIPOU3BOJIUTH B COOTBETCTBUH C TPEOOBAHUAMU
CIl 63.13330, mig MOCTOB M THAPOTEXHUYECKHX COOPYKEHHH — TaKXe C Yy4eTOM
tpedoBanuii CII 35.13330 u CIT 40.13330 cOOTBETCTBEHHO.

7.1.8 Tlpu pacyere cBail BceX BHJOB IO MPOYHOCTH Marepuana CBalO JIOMYCKAeTCS
paccMaTpuBaTh KakK CTEP)KEHB, JKECTKO 3allEMJICHHBII B TPYHTE B CEUCHUH, PACIIOIIOKEHHOM
OT IOJIOIIBBI POCTBEPKA Ha paccTosiHuM |1, onpenensemom o gpopmysie

P (7.1)

rae lo — anmHa ygactka cBad OT MOIOIIBBI BBICOKOTO POCTBEPKA 10 YPOBHS TUIAHUPOBKH
TPYHTa, M,
— koa(dunuent nedopmaryu, 1/M, onpeaessieMblii o peKOMEHIyeMOMY MPUIOKeHHTO I
Ecnu it GypoBbIX cBaii U cBaii-000J104€K, 3aray0IeHHBIX CKBO3b TOJIILY HECKAILHOTO

N 2
TPYHTA U 33JI€IaHHBIX B CKAIbHBIN TPYHT, OTHOIIEHHE — > h, To cieayeT npuaumars (rae h —
a

riyOMHa MOTPY)KEHUs CBaW WM CBau-000JIOUKH, OTCUUTHIBaA€Mas OT €€ HIDKHEro KOHIA JI0
YPOBHSI TUTAHUPOBKU TPYHTA MPU BBICOKOM POCTBEPKE, MOJOIIBA KOTOPOTO PACHOIOKEHA HAJ
TPYHTOM, U J0 MOJOIIBBl POCTBEPKA MPHU HU3KOM POCTBEPKE, MOAOLIBA KOTOPOTO OMHPAETCS
WK 3ariTy0JieHa B HECKaJIbHbIC TPYHTHI, 32 UCKITFOUCHUEM CHIIEHOC)KUMACMBIX, M).

[Ipu pacuere Mo HPOYHOCTHM MaTepuaia OYpOMHBEKIIMOHHBIX CBaif, MPOPE3AIOLINX
CHJIBHOCKMMAaeMble TPYHTHI ¢ MonyneMm nedopmaruu £ SMIla, pacueTHyro AnuHy cBail Ha
IPOJIOJIbHBIN U3rub |y B 3aBUCHMOCTH OT AMameTpa cBail d cienyeT MpUHUMATh PAaBHOM:

npu £ 2Mllalg=25d

npu 2<E 5MIla lg=154d.

B cnydae ecnmm lg mpeBblIaeT TONMIMHY CIOS CHIBHOCKHMAaeMOro rpyHTa g,
PAcCUeTHYIO JUIMHY CIIEeAYeT IPUHUMATh PaBHOH 2Ng.

7.1.9 Ilpu pacyere HaOMBHBIX, OypoBBIX cBaili U OaperT (Kpome CBaii-CTOJIOOB WU
OypOOIYCKHBIX CBaif) MO MPOYHOCTH Marepualia pacuyeTHOE COMPOTHUBJICHUE OCTOHA CIeayeT
MPUHUMATH C TTOHWXAIONUM Kod(hduimeHToMm ycinoBui paboTsl yep = 0,85, yuuTteiBarommm
OCTOHMPOBAaHHWE B Y3KOM IMPOCTPAHCTBE CKBAXKHH M OOCATHBIX TPYO, W JOMOJHUTEIHHOTO
MOHWXAaromero kodpduimenta 7Y'esp, YYUTHIBAIOUIETO BIUSHHE CIIOCO0A IPOU3BOJICTBA
CBaifHBIX padoT:

12
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a) B TJMHUCTBIX TPYHTaX, €CIM BO3MOXKHBI OypeHHE CKBOKWH W OCTOHHPOBAHHE HX
Hacyxo 0e3 KpeIUICHHS CTCHOK NPH TOJIO)KCHHWH YPOBHS IOA3EMHBIX BOJ B TEPHUO
CTPOUTENHCTBA HIKE TIATHI CBal, Y'ch = 1,0;

0) B rpyHTax, OypeHHe CKBa)XHMH U OCTOHHPOBAHHE B KOTOPBIX MPOM3BOAAT HACYXO C
MMPUMEHEHHUEM HU3BJIEKAEMBIX 00CATHBIX TPYO WUIH MOJIBIX ITHEKOB, ¥'eh = 0,9;

B) B IPYHTaX, OypEeHHE CKBAKMH M OETOHUPOBAHUE B KOTOPBIX OCYIIECTBIISIOT MPH HATMYHN
B HUX BOJIbI C IPUMEHEHHEM H3BJIEKAEMbIX OOCATHBIX TPYO WM MOJIBIX ITHEKOB, Y'ep = 0,8;

I) B IpyHTax, OypeHne CKBaKUH U OETOHMPOBAHUE B KOTOPBIX BBIMTOIHSIOT MO TJTMHUCTHIM
PacTBOPOM MIIH TIO]T U30BITOUHBIM JIaBJICHHEM BOIbI (0€3 00camHbIX TpYO), ¥'er = 0,7.

IMIpumMeuyanue — BeroHupoBaHue CBail MOJ BOJOW WM MOJ TJIMHUCTBIM PACTBOPOM CIEAYET
MPOM3BOJUTE TOJBKO METOJAOM BepPTHKaNbHO mepemeriaemoit tpyOost (BIIT) wiaum ¢  mOMOMIBIO
0ETOHOHACOCOB.

7.1.10 PacueTsl KOHCTPYKITMI CBail BCEX BUIOB CIICYyET MPOU3BOJIUTH HA BO3JCHCTBUE
Harpy3oK, IepelaBaeMbIX Ha HHUX OT COOPYKCHHs, a NPEIBAPUTEIHbHO H3TOTOBICHHBIX
(3a0MBHBIX) CBail, KpOME TOTO, HA YCHJIMS, BOSHHUKAIOIIAE B HUX OT COOCTBEHHOIO Beca IpH
W3TOTOBIICHUH, CKIIAJUPOBAHUM, TPAHCTIOPTHPOBAHHWH CBaid, a TaKXe MPU TOJBEME HUX Ha
KOIIEp 3a OJHY TOUYKY, yAaaeHHYI0 oT rojoBsl cBaii Ha 0,3l (rae | — mimna can).

[Ipu 3TOM ycunme B cBae OT BO3JEHCTBHS COOCTBEHHOTO Beca CIIEAYET OMPEAESATh C
ydeToM Kod(ppuiimeHTa JMHAMUIHOCTH, PAaBHOTO:

1,5 — npu pacuere o NpOYHOCTH;

1,25 — nipu pacuere 1o 0Opa30BaHUIO M PACKPHITUIO TPEITUH.

B s1ux ciyudasx koap@uIMEHT HaleKHOCTHU MO Harpy3ke K COOCTBEHHOMY BECy CBaH
MIPUHUMAIOT PABHBIM €IUHUIIE.

7.1.11 Cgaro B coctaBe (yHIaMEHTa M OJMHOYHYIO IO HECyIeH CocOOHOCTH IpyHTa
OCHOBAHUS CJIEIyeT PaCCUUTHIBATH UCXOS U3 YCIOBUS

N o (7.2)
n k

rae N — pacuerHas Harpy3ka, epeiaBacMasi Ha cBaro (IPOJIOIbHOE YCHIIHE, BOSHUKAIOIIEE
B HEH OT pacueTHBIX HArpy3okK, AeHCTBYIONIMX Ha pyHIaMEHT npu Hanbomee
HEBBITOJTHOM MX COYETaHUH), OTpeaesisieMas B cooTBeTcTBum ¢ 7.1.12;

Fyq — Hecyias crmocoOHOCTh (MpezebHOe COMPOTHBRIICHKE) IPYHTa OCHOBAHUS OJJMHOYHON
CBaM, Ha3bIBaeMasl B JajibHEHIIeM Hecyllell cnocoOHOCTRIO CBau M OmpenesnsemMas B
COOTBETCTBUH C mojapasenamu 7.2 u 7.3;

Yo — KO3 GUIHMEHT YCIOBHH pabOThl, YUUTHIBAIOIINN OBBIIIEHHE OJHOPOTHOCTH
TPYHTOBBIX YCJIOBHI NIPY MPUMEHEHUHU CBAWHBIX (PyHIaMEHTOB, IPUHUMAEMBIN
paBHBIM Yo = 1 mpu ogHOCBaitHOM (pyHIaMeHTe U Yo = 1,15 mpu KycToBOM
pacIoIOKEHNUH CBal;

Yn — KO3 OHUIMEHT HAJAEKHOCTH IO Ha3HAYEHUIO (OTBETCTBEHHOCTH) COOPYKEHHUS,
npuHuMaembIid paBabM 1,2; 1,15 u 1,10 cootBercTBeHHO 17151 coopykenuit |, 11 u 11
YPOBHEN OTBETCTBEHHOCTH;

Yk — KO3 (PULHUEHT HaJIe)KHOCTH IO TPYHTY, IPUHUMAEMbIN PaBHBIM:

1,2 — ecnu Hecymas crnocoOHOCTh CBaWl OIpeJeNieHa IO pe3yabTaTaM MOJIEBBIX
WCTIBITAHUN CTAaTHYECKON HAarpy3KOu;
1,25 — ecnau Hecymas cocoOHOCTh CBaM ONpEZeNieHa pacueToM IO pe3ysbTaram

CTaTHUYCCKOI'0 30HANPOBAHUA I'PYHTA WJIK IO pE3yjIbTaTaM JHUHAMHWYCCKUX HUCITBITaHHUI CBau,

1
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BBITIOJTHEHHBIX € YYETOM YOpYyrux nedopmanuii rpyHTa, a TakXke IO pe3ysbTaTraM IOJIEBBIX
WCTIBITAHUH TPYHTOB 3TAJIOHHOW CBaey MJIM CBaei-30HIOM;

1,4 — ecnm Hecymias CIOCOOHOCTH CBaW OMpeAelieHa PAacyeToM, B TOM YHCIE IO
pe3ynpTaTaM JAMHAMUYECKUX HCHBITAaHUI CBail, BBIIOJIHEHHBIX 0€3 yudera yIpyrux
nedopmaruii rpyHra,

14 (1,25) — mia hyHIaMEHTOB OIOP MOCTOB IPH HHU3KOM POCTBEPKE, Ha BUCSUYMX CBasX
(cBasix TpeHHMs) M CBasX-CTOMKAx, a MPHU BBICOKOM POCTBEPKE — TOJBKO IPHU CBasSX-CTOMKAX,
BOCHPHUHUMAIOLIUX CKUMAIOIIYIO HAarpy3Ky HE3aBUCHMO OT YKCIIa CBail B (hyHJaMeHTe.

Jlnst hyHIaMEHTOB OMOP MOCTOB M TSI THIPOTEXHUIECKUX COOPYKEHHI MPU BHICOKOM HITH
HU3KOM POCTBEPKE, TMOJOIIBA KOTOPOTO ONMPAeTCs Ha CHJIBHOCKMMAEMBbIH TPYHT, M BUCSIUMX
CBasIX, BOCIIPUHUMAIOIIMX CKUMAIOIIYIO HArPY3Ky, a TAKXKe JJIsI JFOOBIX COOPYKEHUI TPH JTF000M
BUJIE POCTBEPKA M BHUCSUMX CBasX M CBasX-CTOMKAaX, BOCHPHMHUMAIOUIMX BbIIEPTUBAIOLIYIO
Harpy3Ky, Yk IpUHUMAIOT B 3aBUCMOCTH OT YHCIIa CBail B (hyHAaMEHTe:

IMpu 21 cBac m 6onee 1,4 (1,25);

or 11 mo 20 craii 1,55 (1,4);

» 6 » 10 » 1,65 (1,5);

» 1 »5 » 1,75 (1,6).

Jlns dbyHIaMeHTOB U3 OIMHOYHOM CBau MOJ KOJOHHY IIPU Harpy3ke Ha 3a0MBHYIO CBalo
kBagpatHoro cedenust Oosmee 600 xkH wm wabuBHyro cBato Oonee 2500 kH 3Hauenume
kodddunrenTa yx cieayeT NpUHMMAaTh paBHBIM 1,4, ecnu Hecymias CrocOOHOCTh CBau
ompeJielieHa IO pe3ylnbTaTaM HCIBITAHUNA CTaTHYeCKOW Harpy3kou, w 1,6, ecnmu Hecymas
CIIOCOOHOCTH CBaM OMpeeNIeHa APYTUMHU CTIOCOOAMH.

Ilpumeuanus

1 B ckoOkax JaHbl 3HA4€HUsS Y B Clydae, KOrja Hecylas CrIOocOOHOCTb CBaM OMpeEAeNieHa 10
pe3yibTaTaM IIOJIEBBIX HCIBITAHUH CTATHYECKOM HArpy3Koil WMIIM pacyeToM II0 pe3yjbTaTaM CTaTHYECKOTO
30HJMPOBaHHS I'PYHTOB.

2 Tlpu pacuere cBaif BceX BHIOB Kak Ha BIABJIMBAIOLIME, TAK M Ha BBHIICPTHBAIOIINE HATPY3KH IPOAOJIEHOE
yCIIMe, BO3HHKAIOIIEE B CBae OT pacueTHOW Harpy3ku N, ciemyer ompeneisTs ¢ y4eToM COOCTBEHHOrO Beca CBaw,
MIPUHUMAEMOTO ¢ KO3 (HHIIMEHTOM HaJe)KHOCTH 0 Harpy3Ke, YBEJIMYMBAIOIINM PACUETHOE YCHIIHE.

3 Eciu pacder cBailHbIX ()yHIAMEHTOB IPOM3BOJHUTCS C Y4ETOM BETPOBBIX M KPaHOBBIX HArpy3okK, TO
BOCIIPHHIMAEMYIO KpailHUIMH CBasMH pacuYeTHYI0 HArpy3ky nomyckaercsi mnopeimmuate Ha 20 % (kpome
(byHIaMEHTOB OMIOP JIMHUI JIIEKTPOIIEPEIaUH).

4 Ecnu cBau QyHIaMEHTa ONOPHI MOCTa B HANpPaBJICHUU JEHCTBHS BHELIHUX HArpy30K 00pasyloT OJUH
WM HECKOIIBKO PSAOB, TO MpU y4eTe (COBMECTHOM WIIM Da3lelibHOM) HArpy30K OT TOPMOXKEHHS, NaBJICHUS
BeTpa, JbJa ¥ Hapaja CyJOB, BOCIPHHMMaeMbIX HamOoyiee HArpy)KeHHOH CBael, pacyeTHyI0 HarpysKy
Jomyckaercst oBbimaTh Ha 10 % npu yetkipex cBasix B psingy M Ha 20 % npu BockMH cBasx u Ooxee. [Ipu
MIPOMEKYTOUHOM YHCJIE CBai IPOLIEHT MOBBILICHUS PACUETHOM HAarpy3KH ONPENeIITI0T HHTEPIOISLUEH.

7.1.12 Pacuernyio Harpy3ky Ha cBato N, kH, crmemyer ompenensars, paccMaTpuBas
(GyHAaMEHT Kak Tpynmy cBail, OObEJMHEHHYIO JKECTKHMM POCTBEPKOM, BOCIPHUHHMAIOLIUM
BEPTUKAJIbHBIC U TOPU30HTAIBHBIC HATPY3KU M N3THOAIONIIE MOMEHTHI.

Jns  (QyHZaMeHTOB € BEpTUKAIbHBIMH CBasiMM DPACUYETHYIO Harpy3Ky Ha CBaro
JOIYCKAETCs ONPEAETATH 10 popmylie

N Na Myy Myx (7.3)
nooyr X
rae Ny — pacuerHas cxumaromas cuia, KH, nepenaBaemas Ha cBaliHbII pOCTBEPK B YPOBHE
€ro IOJOIIBEI;
My, My — nepenaBacMble Ha CBAalHBIN POCTBEPK B IUIOCKOCTHU IOJIOIIBbI PACUETHBIE M3IHOAOIINE
MOMEHTHI, KH M, OTHOCUTENBbHO TJIaBHBIX LEHTPAJIbHBIX OCEH X M Y MjaHa cBa
B IUIOCKOCTH MOOIIBBI POCTBEPKA,;
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N — gucno cBaii B pyHIaMEHTE;
Xi, Yi — PacCTOSIHUS OT IJIaBHBIX OCEH O OCH Ka)KJI0M CBaH, M;
X, Y — paccTosiHUsA OT TJIaBHBIX OCEU JI0 OCH KAXKI0M CBau, JUIsl KOTOPOM BBIUMCIISIIOT PACUETHYIO
Harpy3Ky, M.

7.1.13 TOopu3OHTANbHYIO Harpy3Ky, JACHCTBYIOLIYyI0O Ha (YHIAMEHT C HKECTKUM
POCTBEPKOM C BEPTHKAIbHBIMU CBasIMH OJMHAKOBOT'O MOMEPEYHOrO CEUEHUSs, TOMYCKAeTCs
MIPUHUMATh PAaBHOMEPHO paclpeaeIeHHON MeX1y BCEMH CBasIMHU.

7.1.14 TlpoBepka YCTOHYMBOCTH CBaifHOro (yHIaMEHTa W €ro OCHOBaHHs JOJDKHA
MPOM3BOJIUTECS B COOTBETCTBUU ¢ TpeboBanmsimu CII 22.13330 C y4YETOM JIeHUCTBHS
JIOTIOJIHUTENBHBIX TOPU30HTAJIBHBIX PEAKIMI OT CBal, NMPUWIOKEHHBIX K CIBUraEéMOM YacTH
TpYyHTA.

7.1.15 Cpau u cBaiiHble ()yHIAMEHTHI CIe1yeT PacCUMTHIBATh MO MPOYHOCTH MaTepuaa
U TPOU3BOAUTH MPOBEPKY YCTOMYMBOCTH (YHIAMEHTOB MPH JEHCTBUM CHJII MOPO3HOTO
My4EHUsI, €CJIM OCHOBAHUE CIIOKEHO IMyYHHUCTBIMH TpyHTamMu (npriokerne JK).

7.1.16 Pacuer cBaif u cBallHBIX ()YHIAaMEHTOB IO JeHopMaIUsiIM CIEAyeT MPOU3BOIUTH
UCXOJIS U3 YCIIOBHUS

s <8y, (74)

rae S — coBMecTHas aedopmalus cBau, CBalHOro ¢pyHaaMeHTa u coopyxeHus (ocanka,

HepeMelIeHNe, OTHOCUTENbHAS PA3HOCTh OCAJIOK CBail, CBAWHBIX ()YHJIAMEHTOB U T.IL.),
omnpezaeinsieMas pacueroM ¢ yuetom 7.1.4, 7.1.5, no noapazaeny 7.4 u npuioxenuto B;

Sy — MpeaeabHOe 3HAYEHHE COBMECTHOM J1epopMaIiii OCHOBAHUS CBau, CBAHOTO (hyHIaMeHTa

1 COOpY)XeHHsI, ycTaHaBiauBaeMoe B coorBercTBuu co CII 22.13330, a ayist MmocToB —
CII 35.13330.

7.2 PacueTHbIe MeTO/IbI ONpe/e/ieHUsI Hecylleil CnocOOHOCTH CBAi

Ceau-cmoiiku

7.2.1 Hecymyto cnocobnocts Fy, kH, 3a0uBHOI cBau, CBau-000JIOYKH, HAOMBHOU U
OypoBOI CBaM, OMMPAOIICHCS Ha CKaJIbHBIM TPYHT, a TaK)Ke 3a0MBHON CBau, OMHUpPAIOIICICS
Ha MaJoC)KuMaeMblil rpyHT (6.2), crnenyer onpenessats mo Gopmyie

Fo =HBR4, (7.5)
rie B — xospuuuent ycnosuii paboTsl cBau B IpyHTE, IPHHUMAEMBIN PABHBIM 1;
R — pacdeTHO€ cOMpOTHBICHNE TPYHTA O] HUKHUM KOHIIOM CBau-CTOHKH, Kl]a;
A — TIOIAb OMMPAHKS HA TPYHT CBaM, M2, IPUHIMACMAS JUTSL CBail CILIOIHOTO CeIeHHS
U TIOJIBIX CBAif C 3aKPHITHIM HHXKHUM KOHIIOM PaBHOM IUIOIIA/IU TOIEPEYHOr0 CEUECHUS
OpyTTO, 7S CBail MOJBIX KPYIJIOTO CEUEHUS C OTKPHITHIM HHKHUM KOHIIOM U CBaii-
00051049eK — PaBHOM IJIOMIA U TTOTIEPEYHOTO CEYECHHS HETTO IPH OTCYTCTBHUU 3aTI0OTHEHUS
UX TIOJIOCTH OETOHOM M PAaBHOM IIIOIIA/I TTONIEPEYHOTO CEUCHHs OPYTTO IPH 3aMOTHEHUN
3TOH MOJIOCTH OETOHOM Ha BBICOTY HE MEHEE TpeX €€ TUaMEeTPOB.
PacyerHoe compoTHBIEHHE CKaIBHOrO TpyHTa R 1uis Bcex BWAOB 3a0MBHBIX CBai,
OIMMPAIOIINXCS HA CKAJIbHBIE U MAJIOC)KUMaeMble TPpyHTHI, cnenyeT npuauMarbk R = 20 000 I 1a.
Jns  HaOuBHBIX, OYpPOBBIX CBaii M CBal-000J0YEK, 3alOJHAEMBIX OETOHOM,
ONHMPAIOUINXCS HA HEBBIBETPENbIE CKABHBIE M MallOCKUMaeMble TpyHTHI (0e3 cia0bIx
MIPOCIIOEK) U 3ariayoseHHbIe B HUX MeHee yeM Ha 0 5 M, R cnenyer onpenensts o gopmyse
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R R c,m,n , (76)

rae Rm — pacdeTHoe CONpOTUBIIEHNE MAaCcCHBA CKaJIbHOIO IPYHTA MOJT HU’KHUM KOHIIOM CBaM-
CTOMKH, ONpeaensaeMoe Mo R, mn HOPMATHBHOMY 3HAUEHUIO IIpEJieNa IPOYHOCTU
Ha OZJHOOCHOE CKATHE MACCUBA CKAJIBHOTO TPYHTa B BOJOHACBHIICHHOM COCTOSHUH,
klIa, onpenensseMomy, Kak IPaBUIIO, B MOJIEBBIX YCIOBUSAX;
B — koo puimenT HaTEKHOCTH MO TPYHTY, IPUHUMAEMBIH paBHbIM 1,4.
s mpeaBapuUTENBHBIX — PacdyeTOB  OCHOBAHMM  COOPYXKEHUHM BCEX  YPOBHEH
OTBETCTBEHHOCTH 3HAUYEHUS XapaKTePUCTUK Ry 1 R, mn AomyckaeTcs npuHUMaTh paBHBIM

Rm =Rc¢ Ks, Remn = Ren K,

rae  Rcu Ry — COOTBETCTBEHHO pacueTHOE M HOPMATUBHOE 3HAYCHHUS TIpeiesia POYHOCTH Ha
OJTHOOCHOE CKaTue CKAIbHOTO TPYHTA B BOJIOHACHIIIIEHHOM cOCTOsIHUH, Kl a,
OTIPEICIIAIOTCS IO PE3yJbTaTaM MCIBITAHUN 00pa3IoB OTACIbHOCTEN
(MOHOJIMTOB) B JTAOOPATOPHBIX YCIIOBUSIX;
K5 — ko3 dunmenT, yauThIBaIONHA CHUKEHHE TTPOYHOCTH BBUAY TPEIIIMHOBATOCTH
CKJIBHBIX TIOPOI, IPHHUMAaEMBbIi 10 Tabmmurie 7.1.
Taonwuma 7.1

CTeHeHb TPECIIMHOBATOCTHU HOKa?;aTeJH) KadyecCTBa KO3(1)CI)PIHPI€HT CHUIKCHHUS TPOYHOCTHU
nopoxasl RQD, % Ks
OueHb c1a00TPEIINHOBATHIC 90—100 1
CnaboTpenuHoBaThIe 75—90 010,60 nmol
CpenHeTpeInHOBAThIC 50—75 Cs.0,32 »0,60
CUITbHOTPEIIMHOBATHIE 25—50 » 0,15 » 0,32
OueHb CUIBHOTPEIINHOBATHIC 0—25 » 0,05 » 0,15

[Ipumevanus

1 Boénbumm 3nauenusiM RQD cootBercTBytoT 00mbLIKe 3HAUeHUS K.

2 Jlnsa npomexxytounsix 3HadeHni RQD xoaddumment K onpenensercs naTeprosinueii.

3 Ilpu orcyrcTBum AaHHBIX 0 3HaYeHHIX RQD n3 nuanasona BemnunH K, MPUHUMAIOTCS HAUMEHBIINE 3HAYCHUS.

B mo6om cinydae 3Hauenue R crnexyer npunumars He 6osee 20 000 kI1a.

PacueTHoe conpoTuBieHne cKanbHOTO rpyHTa R 111 HAOMBHBIX M OYpOBBIX CBail U CBait
000JI0YeK, 3aroJIHAEMBIX OCTOHOM W 3a/IeJIaHHBIX B HEBBIBETPENbIH CKalbHbBIM TpyHT (6€3
cnabbIX TpocioeK) He MeHee yeM Ha 0,5 M, onpezensiercs o Gpopmyre

R R, 1 0,4(;i , (7.7)

f

rae R, — ompenensercs mo popmyne (7.6);
|l — pacuerHas rnyOuHa 3a7eaKd HAOWBHOM U OYpOBOl cBar U CBan-000JIOYKH B
CKAJIBHBIN TPYHT, M;
df — HapyXHBIN THAMETp 3a/IeIaHHON B CKAJIbHBIM IPYHT YacTH HAOWBHOM U OypOBOI
CBail U cBan-000JI0YKH, M.

I
3uayenue paxropa sarmyonenus 1 0,4—2 npunumaercs He Gonee 3.
f

Jlie  OKOHUYaTeNbHBIX pacueToB ocHoBaHMM coopyxenuii [ u Il ypoBHelt
OTBETCTBEHHOCTH, a TaK)X€ OCHOBAHUM, CIIO)KEHHBIX BBIBETPEIBIMU, PAa3MATYaEMbIMHU, CO
c1abbIMU MPOCIIOWKAMHU CKAJIBHBIMH TPYHTaMH, HECYIIYIO CIOCOOHOCTh CBaM-CTOMKH Fy
clenyeT IPUHUMATH 110 pe3y/IbTaTaM UCIBITAHUM CBall CTATUYECKOM HArpy3KOu.
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Jlnst  cBaif-000JI04eK, PaBHOMEPHO ONMMPAEMBIX Ha IIOBEPXHOCTH HEBBIBETPEIIOTO
CKaJBHOT'O IPYHTa, MPUKPBHITOrO CIIOEM HECKAJTBbHBIX HEPa3MbIBACMBIX T'PYHTOB TOJIIMHON HE
MEHee TpeX JUaMeTpoB CBaM-0000ukd, — 10 Qopmyne (7.7), npuHuMas QakTop

I
sarmyonenns 1 0,4— paBHbBIM €IUHHIIE.
f

MIpumMeuganmne IIpn HanMuMu B OCHOBaHMHM HAOWBHBIX, OYpOBBIX CBall M CBai-000J0YEK
BBIBETPEIIBIX, & TAKXKE Pa3MAr4aeMbIX CKAIbHBIX TPYHTOB UX IpEIeI MPOYHOCTH HA OJHOOCHOE CXKATHE CICIYET
MPUHUMATH 10 Pe3yNIbTaTaM HCIBITAaHUI IITaMIIAMH FUIM 10 pe3yiabTaTaM HCIBITAHWNA CBall M cBali-000JI0UYeK
CTaTUYECKOI Harpy3Koi.

Bucauue 3a6uennie, 60asiueaemuoie 6cex 6u0086 u c6au-000104Ku,
nozpyscaemole 6e3 6bleMKuU ZpyHmMa (3a0ueHble C6au MpPeHus)

7.2.2 Hecymyto ciocooHOCTh Fg, KH, BUCsSUel 3a0MBHOI 1 BAaBIMBAEMOM CBail U CBau-
000IJI04KH, TOTpy)KaeMoi 0Oe3 BBIEMKH TPYHTa, PaOOTAIIIMX HA CXKUMAIOIIYI0 HArPY3KY,
CIIEJIyeT OMNpeACNATh KaK CYMMY pPacYeTHBIX CONPOTHBICHHH TPYHTOB OCHOBAaHHUS O]
HIOKHUM KOHIIOM CBaW M Ha e OOKOBOI MOBEPXHOCTHU 10 opmyrie

Fa = ve(YerRRA + uXycfih), (7.8)

r7e Yo — K03 GUIUEHT yCI0BUN pabOThI CBau B TPYHTE, IPUHUMAEMBIN paBHBIM 1,

R — pacdeTHOE CONPOTHUBIICHUE TPYHTA T10J] HIKHUM KOHIIOM cBad, klla, mpuHuMaemoe
o tabmiure 7.2;

A — IIOI[a[b ONMUPAHKS HA TPYHT CBAM, M2, IPUHMMAEMASI TI0 TLIOMIAH OIEPEYHOrO
CEYCHUs CBaW OpYTTO WUIM IO TUIOMIAIN MONEPEYHOTO CEYeHUsT KaMy(IeTHOTO
YIIUPEHUsI TI0 €ro HAaMOOJBILIEMY TUAMETPY, WM T10 TJIOIIAIH CBaH-000JI0UKH HETTO);

U — HapyXHBIM [IEPUMETP MONEPEUHOTO CEYEHHUS CTBOJIA CBAU, M;

fi — pacderHOE COMpPOTUBIICHHUE I-TO CJIOSI TPYHTa OCHOBAHMSI Ha OOKOBO¥ MOBEPXHOCTH
cBau, klla, mpuHruMaemoe o Tabmaume 7.3;

hi — TommuHa i-ro cltos PyHTa, COMPHUKACAIOIIETOCs ¢ OOKOBOW TTOBEPXHOCTHIO CBaH, M;

YeR, Yef — KOI(DOUIMEHTHI YCIOBUI pabOTHI TPYHTa COOTBETCTBEHHO TI0]] HIXKHUM KOHIIOM U
Ha OOKOBO MOBEPXHOCTH CBaM, YIUTHIBAIOIINE BIMSIHUAE CITOCO0A MOTPYKEHHSI CBAH
Ha PacUeTHBIE COMPOTUBJICHUS TPYHTA ¥ IPUHUMAEMbIe 110 Tabnuie 7.4.

B ¢opmyne (7.8) cymmupoBaTh CONpPOTHBICHUS TPYHTa CJIEAyeT IO BCEM CIIOSM
TpyHTa, TPOWIEHHBIM  CBaci, 3a  HUCKIIOYEHHEM  CIy4aeB, KOTJAa  IMPOCKTOM
MpeyCMaTPUBACTCS TUIAHUPOBKA TEPPUTOPUU CPE3KOW WM BO3MOXKEH pa3MbIB TpyHTa. B
ATHX CIy4dasX CIIEAYeT CYMMHPOBaTh CONPOTHBIICHHS BCEX CIIOEB TPYHTA, PACIIOJIOKECHHBIX
COOTBETCTBCHHO HIKE YPOBHS IUIAHMPOBKHU (CPE3KH) M JTHA BOJOEMA IIOCJIEC €ro MECTHOTO
pa3MbIBa MPU PaCYETHOM TTaBOJIKE.

IIpumeuanus

1 Hecymuyo crocoOHOCTh 3a0MBHBIX OYIaBOBHAHBIX CBail cienyeT onpeneisite no Gopmyne (7.8), npu
9TOM 3a IepPUMETP ¢ Ha y4acTKe CTBOJIA ClIeqyeT NMPUHUMATh NePUMETp MONEePEeyHOro CeYeHUs CTBOJIA CBaM, Ha

yJacTKe YIIMPEHUs  MEPUMETP MOMEPEYHOro CeueHus yummpeHus. PacuetHoe comporuBieHue f; rpyHTa Ha
OOKOBOI1 MOBEPXHOCTU TAaKUX CBail Ha y4acTKe yLIMPEHHMS, a B IIECKaX U HAa y4acTKe CTBOJIA CIEAyeT IPHHIMATh
TaKAM )K€, KaK AT cBail 0e3 ymIMpeHWs; B TJIMHHCTBIX TPYHTaX COmpoTuBieHue fi Ha ydacTke crBoua,
PAacIIoI0KEHHOTO BBILIE YIINPEHUS, CIeAyeT IPUHUMATh PAaBHBIM HYIIIO.

2 Pacuernbie compoTupieHus rpyHtoB R u fi B dopmyne (7.8) mmst jeccoBbIXx IPYHTOB NpH TIIyOHHE
HOrpyKeHusI cBail 0oJiee 5 M crieyeT IPUHUMATD 110 3HAYCHHSIM, YKa3aHHbIM B Tabnuiax 7.2 u 7.3 juis riiyOuHbL 5 M.
Kpome TOro, mumst 3Tux IDPYHTOB B Cilydae BO3MOXKHOCTH MX 3aMadMBaHWs pacdeTHble comporuicHus R u f

yKa3aHHbIC B Tabiuiax 7.2 u 7.3, ciefyeT IPUHUAMATH [PU MOKA3aTeNie TEKyYeCTH, COOTBETCTBYIOIEM IOJTHOMY HX
BOJIOHACHIIIEHHIO.
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7.2.3 Jlns 3a0MBHBIX W BAABIMBAEMBIX CBad, OMUPAIONIUXCS HUKHUM KOHIIOM Ha
pBIXJIbIE TIECKHU WIIM Ha TJIMHUCTBIC TPYHTHI ¢ MokaszaTteneM Tekydectd | > 0,6, Hecymyro
cnocoOHOCTh Fg, KH, creayer onpenensaTe 1Mo pe3yabTaTaM CTATHYECKUX UCTIBITAHUI CBa.

7.2.4 Hecymyro criocoOHOCTh MHpPaMUAATIBHOM, TparenenaaIbHOl 1 POMOOBUIHON CBaii,
HPOPE3AIONINX IeCUYaHbIe U TIIMHUCTBIE TPYHTHI, Fg, KH, ¢ HakimoHOM OoKOBBIX TpaHeid ip < 0,025
CIIeIyeT OMpeNesTh 1Mo hopmyre

Fq c[RA hy Ui fi Ui Eik; r)], (7.9)
rne B, R, A h;, fi — 10 xe, uto u B popmye (7.8);

Uj — HapYKHBII TIEPUMETP I-r0 CEYCHUS CBaH, M;

Up,i — CyMMa pa3MepOB CTOPOH I-TO MIOMEPEYHOTO CEUCHUS CBaM, M, KOTOPBIE
UMEIOT HaKJIOH K OCH CBau;

ip — HaKJIOH OOKOBBIX T'PaHEl CBau, IOJIA €AMHHUIIBI;

Ei — monynbe nedopmaruu cinos rpyHTa, OKPYKaromero 00KOBYIO
MOBEPXHOCTH CBau, klla, onmpenensemMsplil o pe3yibTaTaMm
KOMITPECCUOHHBIX HCHBITaHHﬁ;

Ki — K03 pumeHT, 3aBUCSIIMIA OT BHJIAa TPYHTA U IPHHUMAEMBIH I10

Taonuue 7.5;
{r — peonorudeckuii KoahduimenT, npuHUMaeMbIid paBHbIM 0,8.

Ilpumeuanus

1 TIpu poMOOBHIHBIX CBasSX CYMMHPOBAHUE CONPOTHBICHUI IPyHTa HA OOKOBOW MOBEPXHOCTH Y4aCTKOB
¢ o6paTHBIM HaKIIOHOM B hopmyJe (7.9) He TPOU3BOAUTCSL.

2 Pacuer nupaMuIalbHBIX CBail ¢ HaKJIOHOM OOKOBBIX rpaHeif i, > 0,025 nomyckaercst mpoU3BOIUTE B
COOTBETCTBUH C TPEOOBAHUSIMH MPHUIOKEHHS [ IIPH HAIMYUK PE3YJIbTATOB MIPECCHOMETPUYECKUX MCIIBITAHUH, a
IpH UX OTCYTCTBUM — 10 popmyie (7.9), npunuMas 3HaueHue i, paBHbM 0,025.

7.2.5 Hecymyto cmocooHOCTh Fgy, KH, BHCSUel 3a0uBHON W BIAaBIMBAeMOW CBaW U
CBau-00OJIOUKH, TIOTPYKaeMoil 0e3 BBIEMKH TpPYHTa, pabOTalONMMX Ha BbIIEPTUBAIOIIYIO
Harpy3Ky, CJIeayeT OnpeaeisaTh mo GopMylie

Fq u 4 fih, (7.10)

u c

rae U, Y, fi, hj — To xe, uro u B popmyne (7.8);
Yo — KO3 (UIIUEHT yCIOBUN pabOTHI CBaW B TPYHTE (TSI CBaid, TOTPYXKAeMBbIX B
TpYHT Ha TyOuny menee 4 M, y¢ = 0,6, Ha rmyouny 4 M u 6omee v = 0,8 —
IUTSL BCEX COOPYXKEHHIA, KpOME OMIOP BO3IYIIHBIX JTMHUHN JICKTPOTIepPEIayH,
VTS KOTOPBIX K03()(DUIIMEHT MPUHUMAIOT B COOTBETCTBHUH € pasjeiom 14).

IIpumeuanue — B dyHgamenrax onop MOCTOB He JOIycKaeTcs padoTa cBail Ha BbIJEPrUBaHUE
IIPU JIEWCTBUHU OJTHUX MOCTOSIHHBIX Harpy3o0K.

Tabnuma 7.2

PacyeTHbIC CONPOTHBIICHHS 110]] HIXKHUM KOHLIOM 3a0MBHBIX M B/IaBJIMBAEMBbIX CBall U CBaii-000JI04EK,
NorpyXaeMbIx 0e3 BEIEMKH IpyHTa, R, klla
Tmy6una MECKOB CPEIHEN MIIOTHOCTU
HOTPYXXCHUS _
HIDKHErO KOHUA| rpaBenuCThIX | KPYIHBIX — cpeaHeH MEJIKUX IBLIEBATBIX —
cBam, M KPYHHOCTH
IJIMHUCTBIX TPYHTOB IPH TI0Ka3arese TeKydecTu |, paBHOM

0 0,1 0,2 0,3 04 0,5 0,6
3 7500 o 3000 o o 1100 600
4 8300 e 3800 o an 1250 700
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Oxonuanue mabauyvl

PacueTHbIE COMPOTUBIICHHS TIO/ HIYKHAM KOHITIOM 3a0MBHBIX ¥ BJIABMBAEMBIX CBali U CBali-000JI0UEK,
MOTPYXKaeMEIX 0e3 BRIEMKH TpyHTa, R, kI1a
n(i?ﬁ?eilx MECKOB CPEHEN MIOTHOCTH
HIDKHETO KOHUA| rpapenueThix | KPYHHBIX — K;I})/f[i}éiiln MEJIKHX OBLIEBATHIX —
cBau, M
IJIMHUCTBIX FPYHTOB IIPM TI0Ka3aTele TeKyuecTd |, paBHom
0 0,1 0,2 0,3 0,4 0,5 0,6
7000 3400 2200
5 8800 6200 4000 2800 2000 1300 800
7300 3700 2400
7 9700 6900 4300 3300 2200 1400 850
7700 4000 2600
10 10500 7300 5000 3500 2400 1500 900
8200 4400
15 11700 7500 5600 4000 2900 1650 1000
4800
20 12600 8500 6200 4500 3200 1800 1100
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
35 15000 10000 8000 6000 4100 2250 1400

[Ipumeuanusa

1 Hap geproit naHs!l 3HaUeHUS R U181 IECKOB, 1O YePTOH — JUIS TIIMHUCTBIX TPYHTOB.

2 B tabmuuax 7.2 u 7.3 riyOuHY NOTPY)KSHHUsSI HIDKHErO KOHI[@ CBal M CPEAHIOI TJIyOHHY PacrojiOKEHHs CIOs
TpyHTa IPH ITAHKPOBKE TEPPUTOPHUHU CPE3KOH, MOJCHIIKON, HAMBIBOM JI0 3 M CIIeyeT IPUHAMATh OT YPOBHS IIPUPOJTHOTO
penbeda, a Ipu cpe3Ke, IMOJCHIIKE, HaMbIBE OT 3 M — OT YCJIOBHON OTMETKH, PAacIIOJIOKEHHOH COOTBETCTBEHHO Ha 3 M
BBILLIE YPOBHS CPE3KH WM Ha 3 M HUXKE YPOBHS MOJCHIIIKH.

I'myOuHy NOrpy)KeHHs HUKHErO KOHI[A CBaW U CPEIHIOI IIIyOMHY PacHOJIOKEHHUs CJIOS TPYyHTa B BOJOEME Clelye]
NPUHUMATB OT YPOBHS JIHA N10CJIE OOLIEro pa3MbIBa PaCUETHBIM ABOAKOM, Ha 00JIOTaX — OT ypOBHs JHA 60JIOTA.

Ilpy mpoeKTUpOBaHMM MYTEHPOBOJOB uepe3 BBIEMKH TNIyOMHOW 10 6 M 1y cBail, 3a0MBaeMbIX MOJOTaMH Oes
MIOZIMBIBA MJIH YCTPONCTBA JIMIEPHBIX CKBAXXHH, TIyOMHY HOTPYKEHNUS B TPYHT HIDKHETO KOHIIA CBaM B Tabuuie 7.2 ciexyen
MIPUHAMATH OT YPOBHS IPHPOTHOTO penbeda B MecTe coopyeHus GyHnameHTa. [yt BBIeMOK IITyOuHOM Goiiee 6 M TiryOHmy
MIOTPY)KCHUS CBall CIeAyeT MPUHUMATh KaK JUIsl BEIEMOK TITyOHHOHI 6 M.

3 Jns mpoOMeXyTOUYHBIX TIyOMH IOTPYKEHHs CBail M IPOMEXYTOYHBIX 3HAUCHMI MOKasaressi TeKydecTH |
[JIMHUACTBIX TPYHTOB 3Ha4YeHust R u fj B Tabnuuax 7.2 u 7.3 onpeaensor HHTePIOIALHCH.

4 ]Iy IIIOTHBIX HECKOB, INIOTHOCTH KOTOPBIX ONpEeNeHa 0 JaHHBIM CTaTHYECKOT0 30HANPOBAHNS, 3HadeHusd R o
tabymie 7.2 1 cBaid, MOTPY)XEHHbBIX 0€3 HCIIONB30BAHMS MOAMbIBA WIIH JIMJIEPHBIX CKBXHH, CledyeT yBeanuuTs Ha 100
%. Tlpu ompeneneHUH IUIOTHOCTH IPYHTA HO JAHHBIM APYTHX BHAOB WHXKEHEPHBIX M3BICKAHWI M OTCYTCTBMH JIaHHbIX
CTAaTUYECKOTO 30HIUPOBAHMUS JUISl IUIOTHBIX IIECKOB 3HaueHHs R no tabiuue 7.2 cnenyer yBenuunTsb Ha 60 %, HO He Goeq
yem 1o 20 000 xITa.

5 3naueHUs pacdeTHBIX compoTuBiIeHHMH R mo Tabmume 7.2 IOIMycKaeTcsl HCHONB30BaTh NP YCJIOBUH, €CIIH
3ariry0sieHne cBail B HEpa3MbIBaeMblil U HECpe3aeMblii TPYHT COCTABISIET HE MEHEE, M:

4,0 — U1t MOCTOB M TH/IPOTEXHHYECKUX COOPYKEHUIA;

3,0 — 1u1st 34aHUH U IPOYUX COOPYIKEHHIA.

6 3HavyeHHs1 pacueTHOTO CONPOTUBICHUS R moj HIKHUM KOHIIOM 3a0MBHBIX cBail cedenuem 0,15 0,15 M u menee
UCTIONB3YEeMBIX B KadecTBe ()YHAAMEHTOB IO BHYTPEHHHE MEPETOPOJKH OJHOSTAXHBIX IPOU3BOACTBEHHBIX 3IaHHIA]
Jomyckaercs: ypenuausath Ha 20 %.

7 Jlna cyneceit npu vucie miactTuaHocT! |y < 4 n koapduuuente nopucroctu € < 0,8 pacueTnbie conpoTupieHus R
u fj ciemyer onpenensTh Kak Juis MbUICBATBIX IIECKOB CPEAHEH INIOTHOCTH.

8 Ilpu pacuerax nokasaTenb TEKyYECTH I'PYHTOB CIEIAYeT NPHHUMATh HPHUMEHHUTEIbHO K IPOTHO3UPYEMOMY HX
COCTOSIHHIO B IIEPUOJL KCIUTyaTallUK IPOESKTUPYEMbIX 3[aHUIT U COOPYKCHUH.
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Tabnuma 7.3

PacuerHbie COMPOTHUBIICHUS HA GOKOBOM MOBEPXHOCTH 3a0MBHBIX U BIABIMBACMBIX CBail
u cBaii-o6oouek f;, kITa
MECKOB CPEJIHEH IUIOTHOCTH
Cpenusist riryonHa
KPYITHBIX U
PacOJIOKEHUSE .
CpeliHel | MEJKHX | IBbUICBATBIX — — — — — —
CJIOSI TPYHTA, M
KPYITHOCTH
TJIMHUCTBIX TPYHTOB NPH MOKa3arelne Tekydectu |, paBHOM
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 35 25 20 14 8 7 6 5
4 53 38 27 22 16 9 8 7 5
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
35 100 70 50 36 22 13 9 8 7

IIpumeyanus

1 Tlpu ompenesieHHH PaCYeTHOTO CONPOTUBICHUS IPyHTa Ha GOKOBOW MOBEPXHOCTH CBaii f; cieqyer yumthiBath
TpeboBaHUs, U3JI0KEHHbIE B TpuMedaHusix 2, 3 u 8 k Tabmuue 7.2.

2 Tlpu ompeneneHHH PacUETHBIX COMPOTHBICHUN TPYHTOB Ha OOKOBOM MOBEPXHOCTH CBail f; ImiacTel rpyHTOB
CllelyeT pacwIeHsITh Ha OJHOPOAHBIC CJIOU TOJIIMHO He Ooiee 2 M.

3 3HaueHusI PacYETHOTO COMPOTHUBIICHUSI TUIOTHBIX MIECKOB HA OOKOBOW MMOBEPXHOCTH cBaii f; ciemyer yBenuumBaTh
Ha 30 % 1o cpaBHEHHUIO CO 3HAYCHUSIMH, [IPUBEICHHBIMU B TaOJHILE.

4 PacyerHble CONPOTHBICHHS Cyleced W CYrJIMHKOB ¢ K03 ¢uuuentom mopuctoctd € < 0,5 um rmH ¢
koaddurrenTom mopucrocta € < 0,6 cnemyer yBenuunBaTh Ha 15 % TO CpaBHEHHIO CO 3HAYCHUSMH, NMPHUBEACHHBIMH B
Tabmuie 7.3, mpu J00BIX 3HAYCHHUAX [TOKA3aTells TEKY4EeCTH.

Tabnuna 7.4

Koa¢dummentsr ycinosuit paboTs
CnocoOsI TorpyxeHus 3a0MBHBIX M BAABIMBAEMbIX CBall M CBaif-000104eK, TPYHTa TIPH PACHETE HECYIICH
MOTPYXaeMbIX 0€3 BEIEMKHU IPYHTA, U BHJIbI TPYHTOB CrIocoBHOCTH Chat =
1101 HUXKHHUM Ha OOKOBOI
KOHIIOM YR HOBEPXHOCTH Y
1 TlorpyxeHue CIUIONIHBIX W TMOJBIX C 3aKPBITHIM HIDKHHUM KOHIIOM CBait 1,0 1,0
MEXaHUIECKUMH  (MTOJABECHBIMH), IAPOBO3AYIIHBIMH W  TU3CIBHBIMY
MOJIOTaMH
2 Tlorpyxenue 3a0UBKO¥ U BIABIMBAHUEM B MPEIBAPUTEIBHO MPOOYPECHHBIC
JUJICPHBIC CKBaXKUHBI C 3arIyOJICHMEM KOHIIOB CBail He MeHee 1 M HEKG
320051 CKBa)XWHBI TIPH €€ THaMeTpe:
a) paBHOM CTOPOHE KBaIpaTHOW CBau 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBaJIpaTHOM CBan 1,0 0,6
B) Ha 0,15 M MeHee cTOPOHBI KBaIpaTHOM MM TUaMeTpa CBau KPYIJoro 1,0 1,0
ceueHus (JUIst ONIOP JIMHKI DJIEKTPOIIEPEAaYH)
3 TlorpyxeHue ¢ MOJAMBIBOM B MeCYaHbIE I'PYHTHI NPU YCIOBUH JOOHMBKY 1,0 0,9
CBail Ha MOCIIETHEM ATalle MOTPYXEHHUS 0e3 TTPUMEHEHHUS MOIMBIBa Ha 1 M ¥
Gouee
4 BuOponorpyxeHue cBaii-000J104eK, BAOPOIIOTPY>KEHUE U BUOPO-
BJIABJINBaHME CBAall B TPYHTHI:
a) TMeCKH CPeTHEH TIOTHOCTH.
KPYITHBIE U CpeTHeH KPYITHOCTH 1,2 1,0
MEJIKHE 11 1,0
MBLJIEBATHIE 1,0 1,0
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Oxonuanue mabnuyvt 1.4

Koadduirents! ycnouii paboTht
CriocoObl Orpy>KeHHs 3a0MBHBIX U BAABIMBAEMbIX CBail U CBali-000JI0YEK, TPYHTA IpH pactetre Heeylen
MOTPYXaeMbIX 0€3 BEIEMKHU IPYHTA, U BHJIbI TPYHTOB crI0codnoCTH CBafi v
101 HUXKHHUM Ha OOKOBOI
KOHIIOM YR TIOBEPXHOCTH Yt
0) riMHUCTHIC ¢ moKa3aTeneM Tekydectu I = 0,5:
cyrecH 0,9 0,9
CYTJIMHKHU 0,8 0,9
TJIAHBI 0,7 0,9
B) TJIMHHUCTHIC C MOKa3aTeiaeM Tekydectu I <0 1,0 1,0
5 TlorpyxeHune MOJOTaMH IIOJBIX JKENE300€TOHHBIX CBail C OTKPBITHIM
HIDKHUAM KOHIIOM:
a) mpu guamerpe nonoctu ceau Menee 0,4 M 1,0 1,0
0) To xe, ot 0,4 10 0,8 M 0,7 1,0
6 IlorpyxeHue m0OOBIM CIIOCOOOM TOJIBIX CBail KPYIJOr0 CEYEHUs (
3aKpBITHIM HIDKHMM KOHLIOM Ha TiiyomHy 10 M u Oojee ¢ mocieayromuM
YCTPOHCTBOM B HIDKHEM KOHIIE CBail KaMy(JIETHOTO YIIHPEHHS B MECUYAHBIX
TPYHTaX CpeJHEH IUIOTHOCTH W B TJIMHUCTBIX TPYHTaX C IOKa3areieMm
texydectr || <0,5 npu quaMeTpe yImpeHus, PABHOM:
a) 1,0 M He3aBHCUMO OT YKa3aHHBIX BHJIOB TPYHTA 0,9 1,0
6) 1,5 M B mmeckax U Cyrmecsx 0,8 1,0
B) 1,5 M B cyriimHKax u TIMHAX 0,7
7 TlorpyxeHue BIaBJIMBaHUEM CBail:
a) B ECKU KPYIHbIE, CPEeAHEN KPYITHOCTU U MEJIKUE 11 10
0) B IECKU MBLICBATHIC 1,1 0,8
B) B IVIMHUCTBIE TPYHTHI C NOKa3arteseM Tekydects || < 0,5 11 1,0
r) T0 *%e, I, >0,5 1,0 1,0
Mpumeuanue — KodxppuuueHTsl yeg U Y¢f O 103. 4 I TIIMHUCTBIX TPYHTOB C MOKa3aTeleM TEKy4eCTH
0,5 > 1. > 0 ompenensioT HHTEPIIOISAIUCH.
Tabnuma 7.5
'pyHTHI Kosddurmenr k;
Ilecku u cynecu 0,5
CyriuHku 0,6
I'nunbr:
npu |, =18 0,7
mpu |, = 25 0,9
IIpumeganue — Jlng e ¢ yncnom miactuanoctu 18 < Iy < 25 3nauenns xospduuuenra k; onpenemnsor
HUHTEPIOJIALNUCH.

Bucauue nabusnuie, oyposvie u ceau-ob60104Ku, nozpyrzxcaemole
C 6bIEMKOU 2PDyHMA U 3anonHsemble Oemonom (ceau mpeHus)

7.2.6 Hecymyro cnocobHocTh Fy, kH, HaOuBHOI u OypoBOi cBail ¢ ymupeHHeM u 0e3
VIIUPEHHUs, a TaKXKe CBaM-O0O0JIOYKH, TMOTPY)KaeMOW C BBIEMKOW TpYyHTa M 3aIllOJTHSIEMOMN
06eToHOM, pabOoTaIOUINX HAa CKUMAIOIIYIO HArPY3KY, CIeIyeT ONpeaesiTh Mo ¢popmyIie

Fa = ve(verRA + yeuZfihy), (7.11)

rzie Yc — KO3 QHUIMEHT YCIOBHI pabOTHI CBaM; B Cllydae ONMHMPAHHs €€ Ha TIMHUCTBIC TPYHTHI
CO CTeneHblo BIaxknoctu Sy < 0,85 u Ha neccoBbie TPYHTHI — Y = 0,8, B OCTaNIbHBIX
cmyqasx — ve = 1,
Yer — KOO PULKEHT YCIIOBUI pabOThI IpyHTA O] HIPKHUM KOHIIOM CBaH; Yer = 1 BO Bcex
cllydasx, 3a UCKJIFOUEHUEM CBall ¢ KaMy(JIETHBIMHU YHIMPEHUAMH U OYpO-MHBEKIHOH-
HBIX CBail MO 6.5 e, U1 KOTOPBIX ATOT KOA(P(UIMEHT caeayeT MpUHUMATh paBHbIM 1,3,
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Y CBali C YIIUPEHUEM, OETOHUPYEMBIM MTOABOIHBIM CITIOCOOOM, ISt KOTOPBIX Yer = 0,9,
a TaK)Ke OTOp BO3MYIIHBIX JIMHUHN AIIEKTPONIepeaadH, sl KOTOPBIX KOAPPUITUEHT TpH-
HUMAIOT B COOTBETCTBHUU C paznenom 14;
R — pacuetHoe conpoTHBICHNE TPYHTA TIO]T HIPKHUM KOHIIOM cBaw, kKlla, mpuHmMa emoe
mo 7.2.7; a nyist HAOMBHOM CBaW, M3rOTABJIMBAEMOM 110 TEXHOJIOTUH, YKa3aHHOU B
6.4 a, 6 — no Tabnmie 7.2;
A — oI b ONMPAHKS CBaM, M, PHHUMAeMasi PaBHOI:
JUIsi HAOMBHBIX U OYPOBBIX CBail 0€3 YIIMpEeHHsI — IUIOIIA M TTOIIEPEYHOrO CEUCHHUS CBaH;
JUTSE HAOMBHBIX ¥ OYPOBBIX CBall ¢ YIIMPEHUEM — ILIOIIAH TONIEPEYHOTO CEUCHHUS
VIIMPEHUs B MECTE HAUOOJIBIIIETO €0 TUaMeTpa;
JUTSL CBali-000JI0YEK, 3aMOTHAEMBIX OETOHOM, — IIOMIAAH MONEPEYHOTO CEUCHHUS
0007109KH OpyYTTO;
U — mepuMeTp MONepeyHOro CeYeHusl CTBOJIA CBaH, M;
Vet — KOIPPUIUEHT YCIOBUM pabOTHI TpyHTa HA OOKOBOM MTOBEPXHOCTH CBaH, 3aBUCSIIUNA OT
crioco6a o0pa3oBaHusl CKBAKUHBI U YCIIOBHI OSTOHUPOBAHUS U IPUHUMAEMBIi 110 Tab-
jmre 7.6;
fi — pacueTHoe conpoTHBIIEHHE I-T0 CJI0S TPYHTa Ha OOKOBOI MOBEPXHOCTH CTBOJIA CBaH, Kl1a,
MpUHUMaeMoe 1o Tabmure 7.3;
hi — 10 e, uto u B hopmye (7.8).
IIpumeuanus
1 COHpOTI/l'BHCHI/Ie [IECKOB Ha OOKOBOM TIOBEPXHOCTHU CBAU C YIMUPECHUEM CICAYET YUUTBIBATH HA YUACTKE OT YPOBHA
TUTAaHAPOBKU 10 YPOBHS HNCPECCUCHUA CTBOJIA CBau C MOBEPXHOCTBIO Boo6pa>1<aeMoro KOHYCa, UMCIOLICIO B KAYECTBC
00pasyrollieii JTUHHIO, KaCAIOIIYIOCs MOBEPXHOCTH YIUPEHHS MO/ yIiioM (/2 K OCH cBaw, Tjie ¢ — ocpeaneHtoe (1o
CIIOSIM) PACYETHOE 3HAYEHHE YIJIa BHYTPEHHErO TPEHHs TIPYHTA, 3aJErafollero B IpeleiaX YKa3aHHOro KOHyca.
ConpoTHBIICHHE TIAWHUCTHIX TPYHTOB JOMYCKAETCS YUUTHIBATH MO BCEH JUTMHE CTBOJIA.

2 TlepumMeTp MOIEPEYHOro CeueHusi CTBosa U Ui OypOMHBEKIMOHHBIX CBail CIEAyeT NMPHUHUMATH PaBHBIM
MIEPUMETPY CKBAKHHBI, TPOOYPUBAEMOI TP UX U3TOTOBJICHHU.

[Tnomane onupanus OypOMHBEKIIMOHHOW CBaW 10 6.5 e clienyeT MpUHUMATh IO TUIOIIAIN
Honepequro CCUCHUA YLHI/IpeHI/IH, a HepI/IMeTp Honepequro CCUYCHHUS CTBOJIa — HUCXOAs U3
cpemHero 3HadeHHs quameTpoB i cBau, KOTOPBIE CIEAYET ONMpPEACIATh 10 00beMy OCTOHHOM
CMECH, M3PacX0JI0OBaHHON Ha 3allOJIHCHUE |-TO pa3psaHO-UMITYIBCHOTO YIIHPEHHS B I-M Cloe
rpyHTa. 3aJJaHHBIC B MPOEKTE YIIUPEHUS CBAW YTOYHSIOT MPU U3TOTOBJICHUU OTBITHBIX CBall B
KOHKPETHBIX TPYHTOBBIX YCIOBHIX.

Tabnuma 7.6

Koa¢duiment ycnouii paboThI CBaH Yy
CBau 1 criocoObl X YCTPOHCTBA B B
B IIECKaX | B CyMecsx
CYIUIMHKAX | IIIMHAX

1 Hab6ueubie mo 6.4 a npu NOrpyKeHHM HHBeHTapHOW TpyOml c| 0,8 0,8 0,8 0,7
TEPSEMbIM HAKOHEYHUKOM MJTH OETOHHOU MPOOKO#
2 HaOuBHbIE BHOPOIITAMIIOBAHHEIC 0,9 0,9 0,9 0,9
3 BypoBrle, B TOM 4Hcie C YIIHPEHUEM, OSTOHHPYEMBIE:

a) Ipu OTCYICTBUM BOJABI B CKBaxkuHe (CyxuM crocodom) u mpy 0,7 0,7 0,7 0,6

HCHOJIb30BaHUH 00CaTHBIX MHBEHTAPHBIX TPYO, a TAakKe MPHU BBINOIHEHHUY
HX METOJIOM HENPEPhIBHO TepeMeriatonierocs iraexa (HITL)

0) 1o/ BOJIO# MITH TTOJT TIIMHUCTBHIM PACTBOPOM 0,6 0,6 0,6 0,6
B) JKECTKUMHM OCTOHHBIMH CMeCsSMH, yKimagsiBaemeiMu ¢ 0,8 0,8 0,8 0,7
TIOMOIIBIO TITyOMHHOM BUOpAIH (CyXUM CIIoco60Mm)
4 Bapetbi o 6.5 6 0,5 0,5 0,5 0,5
5 Cpaun-00601049KH, IOTpY’kaeMbIe BHOPHPOBAHIEM C BEIEMKOMH 1,0 0,9 0,7 0,6
TpyHTa
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Oxonuanue mabauyl 1.6

KoadduimeHt ycnouii paboThl CBau Yy
CBau 1 criocoObl X YCTpOHCTBa B B
B IIE€CKax B cynecax

CYIJIMHKAaXxX | IVIMHax
6 CBau-cToJobl 0,7 0,7 0,7 0,6
7 BypoWHBEKIIMOHHBIC, H3TOTOBJIIEMbIC MO 3amuToi obcamueix| 0,9 0,8 0,8 0,8
TpyO WM OCHTOHHTOBOTO PAacTBOpPA C OMPECCOBKOW JaBIICHUEM

200—400 kIla (2 — 4 at™), a TaKKe NPH BBIMOIHEHHH HX C HHBCKIUCH
0ETOHHOI cMecH Yepe3 KOJIOHHY ITPOXO/IHBIX IOJIBIX IITHEKOB

8 DBypouHBEKIMOHHBIE CBaW, yCTpaMBaeMble C ucrHoip3oBanuem| 1,3 1,3 1,1 11
paspsigHO-uMITyibcHOM TexHonoruu (PUT) mo 6.5 e

7.2.7 Pacuernoe comporusinenue R, klla, rpyHTa moj HMXXHMM KOHIIOM CBau CIIEAYeT
MPUHUMATD:

a) Uil KpYIMHOOOJIOMOYHBIX TPYHTOB C TECYaHBIM 3aIlOJHHUTENIEM M TIECKOB B OCHOBAHUH
HaOWMBHOW W OypOBOM CBail C YIIMPEHHEM M 0€3 YIIHPEHHs, CBau-000JI0YKH, IMOTPYKaeMOM ¢
NOJHBIM yNaJ€HHEeM TpyHTOBOro sjapa, — mo ¢opmyne (7.12), a cBau-o00I0YKH,
MOrPY’KaeMoO ¢ COXpaHEHHWEM TPYHTOBOTO Si/ipa U3 YKAa3aHHBIX TPYHTOB Ha BbicoTy 0,5 M, —
no ¢popmyie (7.13):

R =0,75a4(azy"1d + op03y1h); (7.12)
R = ou(oy'1d + opa3y1h), (7.13)

7€ 0, O, 03, 0y — Oe3pazmMepHbIe KOIPDHUITUEHTHI, MPUHUMAEMBbIE 110 Ta0iuIe 7.7 B 3aBUCH-
MOCTH OT Pac4eTHOTO 3HAYCHHS yIjla BHYTPEHHETO TPSHUS IPYHTa OCHOBA-
HYISI, IPHHIMAEMOTO C BBEICHUEM ITOHMKAFOIIIETO Koaq)(;)pmnema, pasHoro 0,9;
v'1 — pacueTHoe 3HaueHHEe YIeTbHOro Beca rpyHTa, KH/M®, B OCHOBaHMH CBau
(pu BOJIOHACKIIIICHHBIX TPYHTAX C YUETOM B3BEIIMBAFOIIETO ICHCTBHUS BOJIBI);
y1 — ocpeanenHoe (1Mo ¢I0sM) pacueTHOE 3HAYCHHE YICILHOTO Beca IPYHTOB,
xkH/M, PAacCIOIOKEHHBIX BBIIIEC HIKHETO KOHI[A cBar (P BOIOHACKIIIICHHBIX
IPYHTaX C y4€TOM B3BCIIUBAIOIICTO ACHCTBHUS BOIbI);

d — mmamerp, M, HaOUBHOM 1 OypPOBO# CBall, AMAMETP YIIUPEHUs (IS CBaH C
VITUPEHUEM), CBAaU-000JIOUKH WA TUAMETP CKBAXHUHBI JIJIsi CBAaU-CTOJIOA,
OMOHOJIMYCHHOT'O B TPYHTE IIEMEHTHO-TIECYaHBIM PACTBOPOM;

h — rnyOuHa 3a05KeHus, M, HIDKHETO KOHI[A CBAW WJIH €€ YIIUPCHHS, OTCUH-
ThIBa€Masi OT MPUPOIHOTO penbeda WM YPOBHS TUIAHUPOBKHU (TP IIIAHHU-
POBKE CPE3KOii), JJIs OITOP MOCTOB — OT JIHA BOJIOEMA TIOCIIe €ro OOIIero pas-
MBIBA MIPU PACUYCTHOM ITaBOIKE;

0) JUIS TIMHUCTBHIX TPYHTOB B OCHOBaHUM — 110 Tabmwuie 7.8.

Ilpumeuanus

1 Vkazanus 7.2.7 OTHOCATCS K CIIydasiM, KOTa 00eCIiednBaeTCs 3ariIy0IeHrne CBai B TPYHT, IPUHATHIN 3a
OCHOBAHHE MX HIXHUX KOHIIOB, HE MEHEE YeM Ha JMaMeTp cBau (MM YITUPEHHUS JUIS CBAH C YIIUPEHUEM), HO HE
MEHEe YeM Ha 2 M.

2 3uauenust R, paccuurannsie mo gopmynam (7.12) u (7.13), He ciemyeT MpUHUMATE BHINIC 3HAYCHUH,
MIPUBEICHHBIX B Tabmwme 7.2 Ay 3a0MBHBIX CBail TON JKe IJIMHEI U B TEX )K€ TPYHTOBBIX YCIOBHUSIX.

Tabauma 7.7

PacueTHble 3HaU€HMS yria BHYTPEHHET0 TPEHUS TPYHTa ¢, Tpall.
Koopuumerro: 23 25 27 29 31 33 35 37 39
oy 95 126 | 17,3 | 244 | 346 | 486 | 71,3 | 108,0 | 163,0
o, 186 | 24,8 | 328 | 455 | 64,0 | 87,6 | 127,0 | 1850 | 260,0
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Oxonuanue mabnuyvt 1.7

PacuerHble 3HaUeHUs yriia BHYTPEHHETO TPEHHS TPYHTA @, Tpaj.
Koot 23 25 27 29 31 33 35 37 39
ag mpu h/d, paBHOM:
4,0 0,78 0,79 0,80 0,82 0,84 0,85 0,85 0,85 0,87
5,0 0,75 0,76 0,77 0,79 0,81 0,82 0,83 0,84 0,85
7,5 0,68 0,70 0,71 0,74 0,76 0,78 0,80 0,82 0,84
10,0 0,62 0,65 0,67 0,70 0,73 0,75 0,77 0,79 0,81
12,5 0,58 0,61 0,63 0,67 0,70 0,73 0,75 0,78 0,80
15,0 0.55 0,58 0,61 0,65 0,68 0,71 0,73 0,76 0,79
17,5 0,51 0,55 0,58 0,62 0,66 0,69 0,72 0,75 0,78
20,0 0,49 0,53 0,57 0,61 0,65 0,68 0,72 0,75 0,78
22,5 0,46 0,51 0,55 0,60 0,64 0,67 0,71 0,74 0,77
25,0 u 6onee 0,44 0,49 0,54 0,59 0,63 0,67 0,70 0,74 0,77
o4 mipu d, paBHOM, M:
0,8 u menee 0,34 0,31 0,29 0,27 0,26 0,25 0,24 0,23 0,22
4,0 0,25 0,24 0,23 0,22 0,21 0,20 0,19 0,18 0,17
IIpumeyanus
1 PacueTHbIe 3HAUCHNUS yrila BHYTPEHHETO TPEHHS ( CIIETYeT IPUHUMATh @ = ().
2 Jlns npoMeKyTO4YHbIX 3HaueHuid @), h/d u d 3HaueHUs KO3(DPUIMEHTOB 0Of, Oy, O3, U 04 ONPEACISIOT
HUHTEPIOIALNCH.

Tabunuma 7.8

I'myOuna PacuerHoe conporusienue R, k[la, mojq HHKHUM KOHIIOM HAOMBHEIX M OYPOBBIX CBail H CBaif-000JI0YCK,
3QJI0KCHUS MOTPYKAEMbIX C BBIEMKOW IPYHTa U 3aI0JIHSIEMbIX OETOHOM, MPH TJIMHUCTBIX IPYHTAX, 38 HCKIIIOUCHHUEM
HIDKHETO KOHIIA MPOCAI0YHBIX, C MI0Ka3aTeaeM TekydectH ||, paBHbIM
ceau h, m 0,0 0,1 0,2 0,3 0,4 0,5 0,6
3 850 750 650 500 400 300 250
5 1000 850 750 650 500 400 350
7 1150 1000 850 750 600 500 450
10 1350 1200 1050 950 800 700 600
12 1550 1400 1250 1100 950 800 700
15 1800 1650 1500 1300 1100 1000 800
18 2100 1900 1700 1500 1300 1150 950
20 2300 2100 1900 1650 1450 1250 1050
30 3300 3000 2600 2300 2000 — —
40 4500 4000 3500 3000 2500 — —

[Ipumeuanus

1 B Tabauue 7.8 riyOuHy MOTpY)XKEHUSI HIKHETO KOHILIA CBAW U CPEAHIOI0 TIIyOMHY PacIOJIOKCHHS
clIos TPYHTa IPU IUIAHHPOBKE TEPPUTOPHH CPE3KOH, MOACHIIKOM, HAMBIBOM 10 3 M ClIeAyeT NPUHHMATh OT YPOBHS
MIPUPOJHOTO penbeda, a IpH Cpe3Ke, IMOJICHINKE, HAMBIBE OT 3 M — OT YCJIOBHOM OTMETKH, pPacHOI0KEHHOI COOTBETCTBEHHO
Ha 3 M BBIIIE YPOBHS CPE3KH WM Ha 3 M HUXKE YPOBHS TOJCHIIKH.

I'myOuHy morpyxeHHsi HIDKHEr0 KOHIIA CBaWl M CPERHIOI0 IIyOMHY PAcIIONIOKEHHMS CJIOSI TPYyHTa E
BOJIOEME CIIEyeT MPUHUMATh OT YPOBH JIHA MOCJ]IE OOIIEro pa3MbIBa PacUETHBIM MABOAKOM, Ha 00J0TaX — OT ypOBHS JIHF
6os0Ta.

2 JInd NpOMEXKYTOYHBIX INIyOUH IOTPYKEHHs CBail M HPOMEXYTOUHBIX 3HAYEHMH IOKa3aTels
TeKydJecTH || IIIMHUCTBIX TPYHTOB 3HaueHUs R B TaOIHIe ONMPEREISIOT HHTEPIIONSIIEH.

3 Ilpm pacuerax mokaszaTeldb TEKy4eCTH TPYHTOB CIEAyeT  INPHHUMATh  HPUMEHHUTEIBHO K
IIPOTHO3MPYEMOMY UX COCTOSIHHIO B IIEPHOJ SKCIUTyaTallll IPOEKTHPYEMBIX 3/1aHUIl U COOPYKEHHUH.

7.2.8 Pacuernoe comportuBienue R, klla, rpyHTa moja HWKHUM KOHIIOM CBaM-00O0JIOYKH,
MIOTPY’KAEMOU C YaCTUYHOM BBIEMKOM I'DYHTA, HO C COXpPaHEHUEM I'PYHTOBOTO siIpa BBICOTOMN
HE MEHee TPeX JUaMeTpPOB 0OOJIOUKH Ha MOCIEAHEM dTale ee NorpyxeHus (Ipu yCIOBUH, YTO
TPYHTOBOE SI7JpO 00pa30BaHO U3 TPYHTA, HMEIOIIETO T€ )K€ XaPaKTEPUCTUKH, YTO U TPYHT O]
HIOKHAM KOHI[OM CBau-00OJIOYKH), CIIEAYyeT NMPUHUMATh Mo Tabmuie 7.2 ¢ KodddumueHToMm
ycIoBUM  pabOThl TPYHTA, YUUTHIBAIOIIMM CIIOCOO TOTPYKEHHsI CBaii-000JI0ueKk B
COOTBETCTBHUH C NO3UIIMEH 4 TaOiuIbl 7.4, IPU ATOM PacCYeTHOE CONTPOTUBIICHUE B YKA3aHHOM
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CJIydae OTHOCHTCS K TUTOINA M ITONIEPEYHOr0 CEYCHHS CBal-000I0YKH HETTO.
7.2.9 Hecymyto cnocobHocTh Fgy, kH, HaOuBHOI u OypoBO# cBaii M cBan-000JIOYKH,

paboTaroNMXx Ha BBIICPTUBAIONINE HATPY3KH, CICAYET ONPEICIIATh IO GopMyJie

Fau = yeUZycffihi, (7.14)

rie Yc — TO Xke, uTo ¥ B popmyie (7.10);
U, ver, fi, hi — 10 %€, ut0 1 B hopmyme (7.11).

Bunmoenie ceau
7.2.10 Hecymyro criocoonocts Fy, kH, BUHTOBOI cBan nmuamerpom sonactd d < 1,2 M u

mmaaoin | < 10 M, paboTaromieii Ha CKMMAIOIIYIO WM BBIICPTHBAIOIIYIO HArpy3Ky, CIeAyeT
onpenesste mo popmyne (7.15), a npu nuamerpe nonactu d > 1,2 M u mHe cau | > 10 —
TOJIBKO MO TAaHHBIM UCIIBITAHW BUHTOBOM CBau CTaTUYECKON HArpy3KOM:

Fa = Yc[Fao + Fal, (7.15)
r7e Y. — K03 UIIMEHT yCIOBUI pabOTHI CBaM, 3aBUCSINUN OT BUIa HATPY3KH, NEHCTBYOIIEH
Ha CBAlo, M TPYHTOBBIX YCIIOBUH U OIpeneseMblid o Tadbnure 7.9,

Fdo — Hecymas cnocobHOCTh JionacTh, KH;

Fof — Hecymas cmocoOHOCTh cTBOMA, KH.
Hecymas ciocoOHOCTH JIOMacTi BUHTOBOM CBau OIMpeAeNsieTcs mo hopmMyrie
(7.16)

Fao = (a1C1 + azy1hy) 4,
rae a;, a; — 6e3pazmepHbie KO3 UIMEHTHI, MPUHUMaeMble 1o Tadymie 7.10 B 3aBUCHMOCTH

OT pacyeTHOro 3HAYEHHMS yrila BHYTPEHHEr0 TPEHHsI IPyHTa B paboueii 30He @) (Mo
paboueli 30HOI MOHMMAETCS MPHJICTAIOIINN K JIOMACTH CJION IPyHTa TOJIIHUHOM,
pasuoii d);

C1 — pacueTHOEe 3HaUeHUE YAEIBHOTO CLEIJICHHUS TPyHTa B paboueii 3one, klla;

Y1 — OCPEIHEHHOE PacueTHOE 3HAUCHHUE Y/IeJIbHOI'O BEca TPYHTOB, 3aJIETAIOIINX BhIIIIE
JIOTacTH CBau (IPH BOJOHACKIIICHHBIX TPYHTAX C YUETOM B3BEIIMBAIOIICTO ACHCTBHS

BOJIbI), kH/MS;
h; — rayOuHa 3ajeranus J0MacT CBau OT MIPUPOIHOTrO penbeda, a MPH IUIAHUPOBKE

TEPPUTOPUU CPE3KOW  OT yPOBHS INIAHUPOBKH, M;
A — npoekuus IIoLaau JONacTH, M?, CUMTAs 110 Hapy>KHOMY JHaMeTpy, pH padoTte

BUHTOBOU CBaW Ha CKMMAIOIIYIO Harpy3Ky, U MPOEKIHsI padoveld IIoIa/u JONacTH,
T.€. 32 BRIYETOM IIJIOIMIA/IM CEUYCHHUS CTBOJIA, TpU paboTe BUHTOBOM CBau Ha

BBIIEPTUBAIOIIYIO HATPY3KY.
Hecymiast cnocoOHOCTH CTBOJIa BAHTOBOW CBaM OMpeaessieTcs o hopmysie
Fdf = Ufi (h - d), (7.17)

rae U— IepuMeTp MOMepevuHoro CeYeHus CTBOIA CBau, M;
fi — pacueTHOe cOmpOTHBIICHHE TPyHTA Ha OOKOBO MOBEPXHOCTH CTBOJIa BUHTOBO# CBaH,

k[la, npuarMaemoe o tabnuie 7.3 (oCpeHEHHOE 3HAYSHUE JUJIS BCEX CJIOCB B
npezenax TyOMHBI TOTPYKEHUS CBan);
h — mnHa cTBOJIA CBaM, MOTPY)KEHHOMN B TPYHT, M;
d — nauameTp JiomacTu cBau, M.
Ilpumeuanus
1 Tlpu ompeneneHuu Hecylled COCOOHOCTH BHHTOBBIX CBall MPHU JEHCTBUU BIABJIHUBAIOIINX HATPY30K
XapaKTePUCTHKK IPYHTOB B Tabswmie 7.10 OTHOCSTCS K TpyHTaM, 3aJICrafoliM IO JIOMACThIO, a pH paboTe Ha
BBIJICPTUBAIOIIME HATPY3KU — HAJI JIOMACTHIO CBaU.
2 T'nybuHa 3aM0KEHHS JIONMACTH OT YPOBHS IUIAHHPOBKHU JODKHA OBITH He MeHee 50 IpH TITHHHCTHIX

rpyHTax u He MeHee 6d — mpu nmeckax (rae d — quameTp J0macTy).
2
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Tabnuma 7.9

Koadduiment yciaoBuit paboTbl BUHTOBBIX CBall Y IIPH
I'pynr Harpyskax
CXKUMAIINX BbIJICPTUBAIOINX 3HAKOIICPEMCHHBIX
1 I'MuHBI ¥ CYTTIUHKY!
a) TBEpbIC, TOJYTBEPbIC U TYTOIUIACTHYHBIC 0,8 0,7 0,7
0) MATKOTUIACTHYHBIC 0,8 0,7 0,6
B) TEKy4eIUIACTUYHBIE 0,7 0,6 0,4
2 Tlecku u cymnecH:
a) TIECKHU MAJIOBJIAYKHBIC U CYTIECH TBEPIbIS 0,8 0,7 0,5
0) TIeCKH BIIaYKHBIE U CYIIECH TUIACTUIHEIC 0,7 0,6 0,4
B) TIECKU BOJIOHACHIIIEHHBIE U CYIIECH TEKYy4He 0,6 0,5 0,3
Taonuma 7.10
PacuerHoe 3HaueHue yria KoadduimeHtsr PacuerHoe 3HaueHue yria KoadduimeHtsr
BHYTPEHHEIO TPEHUS TPYHTA B BHYTPEHHEIO TPEHUS IPYHTA B
paGoueii 30He @y, rpa. o 02 paboueii 30He ¢, Tpas. o 02
13 7,8 2,8 24 18,0 9,2
15 8,4 3,3 26 23,1 12,3
16 9,4 3,8 28 29,5 16,5
18 10,1 4,5 30 38,0 22,5
20 12,1 55 32 48,4 31,0
22 15,0 7,0 34 64,9 44,4

Yuem ompuyamenvnozo (nezamuenozo) mpenus zpynma na 60K080i no6epxXHOCMU CEAll

7.2.11 OcHoBaHHE, B KOTOPOM PACIOIOXKEHBI CBaH, MOXET HCIBITHIBATH JehopMaluu
u3-3a KOHCOJMJALWU, HaOyXaHHs, MPUTPY3KH CMEXHBIX obnacteil u 1. 1. OTpunarenbHoe
(HeraTuBHOER) TpeHHe, BO3HUKAMOIIee Ha OOKOBOW TOBEPXHOCTH CBaii MpPH OCAIKe
OKOJIOCBAITHOT'O TPyHTa U HAIPaBJIEHHOE BEPTUKAJILHO BHU3, CIEYET YUUTHIBATh B CIydasiX:

MJIAHUPOBKH TEPPUTOPHH TTOJICHINTKOM TOIIHOM 6oee 1,0 Mm;

3arpy3KH I10J1a CKJIaI0B MOJNE3HON Harpy3Koii Gomee 20 kH/M?;

3arpy3Kd Iojia OKOJO (PyHIaMEHTOB IOJIE3HON HAarpy3kod OT oOopymoBaHHsi Oojee
100 kH/™;

yBennueHUsT 3(PPEKTUBHBIX HAMPSIKEHUH B TPYHTE 32 CUYET CHSATHUS B3BEIIUBAIOIIETO
JEICTBUS BOJIbI TP MOHM)KEHUU YPOBHS MOJ3EMHBIX BOJ;

HE3aBEPIICHHON KOHCOIHUIAIUU TPYHTOB COBPEMEHHBIX M TEXHOTECHHBIX OTJIOKECHUN;

VILIOTHEHUS HECBA3HBIX TPYHTOB NPU IUHAMUYECKUX BO3JIEHCTBUSX;

MPOCAJKU TPYHTOB MPHU 3aMaYUBaHUH;

[P CTPOUTENIHCTBE HOBOTO 3/IaHUS BOIHM3H CYIIIECTBYIOIIHX.

IIpumeuanune — Yder OTpUNATEIBHBIX CHJI TPEHHS, BOSHUKAIONINX B MPOCATOYHBIX TPYHTaX,
CJIe/lyeT MPOU3BOANTH B COOTBETCTBUH C TpeOoBaHMsIMH pa3ena 9.

7.2.12 OrpunarenbHOoe TpPEHHWE YYUTHIBAIOT 10 TJIyOWHBI, Ha KOTOPOM 3HAYEHHE OCAJIKH
OKOJIOCBAafHOTO TpPyHTa TIOCJE€ BO3BEACHUS M 3arpy3KH CBaiflHOro (yHAaMEHTa MpPEBbHIIAIOT
HIOJIOBUHY TPEACNBHOTO 3HAYeHHs OCaiku (yHIameHrta. PacuyerHble comportuBieHus TpyHTa fi
TIPUHUMAFOT TI0 TalJuIIe 7.3 CO 3HaKOM «MUHYC», a 151 Top(a, uia, carponernss — Muayc S Kl ]a.

Ecnu B mpenenax NIMHBI TOTPYKCHHOW YacTW CBaW 3alleral0T HAIUIACTOBAaHUS Topda
tommuHor Oosiee 30 CM W BO3MOXHA TUTAHUPOBKA TEPPUTOPUHU TOACHIIKOW WM WHAs €€
3arpy3ka, OKBUBAJICHTHAs TOACHIIKE, TO pAacuYeTHOE CONpOTHBIEHHEe rpyHTa fj,
PacCIOJIOKEHHOT0 BBIIIE MOAOUIBEI HAMHHU3IIETo (B Mpenaenax AJUHBI MOTPY:KEHHOM dYacTu
cBam) ciosi Topda, clenyer IPUHUMATh:
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a) MpH TOJCHIITKAX BBICOTOW MeHee 2 M il TPYHTOBOM MOJCHINKKA U CIOEB Topha —
paBHBIM HYJIO, JJII MUHEPAJbHBIX HEHACHIIHBIX TPYHTOB MPUPOJHOTO CIOXKEHUS —
MOJIOKUTETTFHBIM 3HAYSHHSIM 110 Tabmuie 7.3;

0) TIpu TOJCHITIKAX BBICOTOM OT 2 10 5 M /I TPYHTOB, BKJIIOYAs MOJICHITNKY, paBHBIM 0,4
3HAa4YeHUH, yKa3aHHBIX B Tabmuie 7.3, HO CO 3HAKOM «MHHYC», a s Topdha — munyc 5 klla
(oTpunIaTeIbHBIE CHIIBI TPEHHUS ),

B) TPH TIOJCHINKAX BBHICOTOM Oosiee 5 M sl TPYHTOB, BKJIIOYAS MOCHIIKY, PaBHBIM
3HAYEHMSIM, YKa3aHHBIM B TaOJHIIE 7.3, HO CO 3HAKOM «MUHYC», a ij1si Topda — munyc 5 kI 1a.

B npenenax HUKHEN 4acTH CBaH, € 0CaJKa OKOJIOCBAMHOTO TPYHTA MOCJIE BO3BEACHHUS
U 3arpy3kud cBaifHoro ¢yHJIaMeHTa MEHee IIOJOBHHBI MPEAETbHOTO 3HAUeHUs OCaAKU
CBafHOTO (yHIaMEHTa, pacyeTHbIC CONPOTHBICHHS TpyHTa f; ciegyer mnpuUHUMATH
MOJIOKUTEITBLHBIMU TTI0 Tabnute 7.3, a Ay Topda, uia, canpornens — paBHbIME 5 Kl1a.

7.2.13 B cnyuae korma KoHcOnMmanus TPYHTAa OT TMOJCHINKK WM TPUTPY3KH
TEpPUTOPUM K MOMEHTY Hayaja BO3BEIICHHUS HAI3€MHOW 4YacTH 3JaHUN WM COOPYKEHUH
(BKurOuasi cBalHBIM POCTBEPK) 3aBEpIIMIACh WM BO3MOXKHOE 3HAYCHHE OCAIKH TPYHTa,
OKpPY)KaIOILIEr0 CBaH, MOCJIEe yKa3aHHOTO MOMEHTa B pe3y/lbTaTe OCTaTOYHOM KOHCOJIWIALNU
He OyIeT MpEeBBIIIATh IOJIOBUHBI TPEASIBHOTO 3HAYCHHUS OCAIAKU Uil TPOEKTUPYEMOTO
3laHUs WM COOPYXEHHUS, COMNPOTHBICHHWE TpyHTa Ha OOKOBOW TOBEPXHOCTH CBau
JIOMYCKAETCsl MPUHUMATh TOJIOKUTEIHHBIM BHE 3aBUCHMOCTH OT HAJIWYHS WM OTCYTCTBHS
npocioek Topda. ns npocnoek Topda 3Hauenue fi, cnenyer npuHUMaTh paBHbM 5 Kla.

Ecnu wu3BecTHBl 3HaueHUs KO3 UIMEHTOB KOHCONMMIALUMU W MOAYNd aedopmanuu
TopoB, 3ameraronMxX B IMpenerax IJIUHBI TOTPYKEHHOM YacTh cBaM, M BO3MOXXHO
OTpe/ieNicHUEe 3HAUEHUS OCAJKH OCHOBAHHUS OT BO3JCUCTBUS NPUTPY3KH TEPPUTOPHH IS
KaXJOro CJ0d TPyHTa, TO TMPH OIpPEAETCHUH Hecyllell CIOCOOHOCTH CBau JOIMYCKAeTCs
VUUTHIBATh CUJIBI CONPOTUBIICHUSI TPYHTA C OTPHUIIATEIBHBIM 3HAKOM (OTPHUIATENILHBIC CHIIBI
TPEHMsI) HE OT YPOBHS MOJOIIBBI HUXKHETO cliosl Topda, a HauyMHasi OT BEPXHET0 YPOBHS CIIOS
TPYHTa, 3HAYCHHE JIOMOJHHUTEIBHONH OCAJKH KOTOPOTO OT WPUTPY3KH TEPPUTOPUHU
(ompenesieHHOM Ha4YMHAs ¢ MOMEHTA IMepe/iayd Ha CBAal0 PACYCTHOW HArpy3KH) COCTaBIISET
MIOJIOBUHY TIPEICTHHOTO 3HAUCHUS OCATKU IS TPOSKTUPYEMOTO 3/IaHUS UM COOPYIKEHUSI.

7.3 Onpenesnenue Hecymeii CHOCOOHOCTH CBail MO pe3yJibTAaTaM I0JIeBbIX
HCNIBITAHUN

7.3.1 Hecymas crnocoOHOCTh CBali B TIOJIEBBIX YCIOBHUAX MOXKET OBITH OMpesecHa
CJICAYIOIINMHA MCTOJJaMU. CTAaTUYCCKUMU HUCIIbITAHUAMHAU CBaﬁ, JUHAMHUYCCKUMHN
UCTIBITAHUSIMUA CBai, WCIBITAHUSMHU TPYHTOB OSTAJIOHHOW CBael, HCIBITAHUSMH TPYHTOB
CTaTUYCCKUM 30HIAUPOBAHUCM.

IMpumeuanue — s 3nanuii (coopykeHuii) | ypoBHS OTBETCTBEHHOCTH HECYIIYIO CIIOCOOHOCTh
cBall  pexoMeHAyeTcd  OHpeAensaTb IO pe3yabTaTaM CTaTUYEeCKUX HCIBITAHUN TEH30METPUYECKHUX CBal,
BBITIOJIHAEMBIX 110 CHENMAIBLHONW MPOrpaMMe M MPU HAYYHOM COIPOBOXKACHHWU CIEIHAIN3MPOBAHHON HayIHO-
HCCIIEI0BATEIbCKOI OpraHU3aIyy.

7.3.2 HWcnblTanus cBail CTaTUYECKOW W JAWHAMHUYECKOW HArpy3KamMM M HCIbITaHUSA
TPYHTOB STAJIOHHOH CBael ciedyeT NMpou3BOAMTH, cobmonas TpeboBanusa ['OCT 5686, a
WCTIBITAHUS TPYHTOB cTaTuyeckuM 3oHaupoBanneM — ["OCT 19912.

O0OBeM TOJIEBBIX UCITBITAHUN PEKOMEH/TYETCSl IPHHUMATH B COOTBETCTBHH C MPUIIOKEHHEM b.

7.3.3 Hecymyto cnocobnocts Fg, kH, cBaii mo pesynprataM uX HUCHBITAaHUN
B/IABJIMBAIONIEH, BBIICPTUBAIONICH W TOPU3OHTAJIBLHOM CTAaTUYECKUMHU HArpy3KaMmH, a TaKxke
0 pe3ysibTaTaM UX JUHAMUYECKUX HCIIBITAHUM CIelyeT ONpeAeNaTh o Gpopmyre
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Fa= YcFu,n/ng (7.18)

rze Yc — KO3 PHUIMEHT yCI0BUNA pabOThI CBaM; B CIy4ae BAABIMBAIOIIUX HUIIH
TOPU30HTANIBHBIX HATPY30K V¢ = 1; B CiTy4ae BBICPTHBAIOIINX HATPY30K V¢
MPUHUMAIOT 110 7.2.5;

Fun — HOpMaTHBHOE 3HaYEHHE MPEAETHLHOTO CONPOTUBICHUS cBau, KH, onpenensemoe B
cootBercTBuu ¢ 7.3.4 7.3.7,aTtakxke 7.3.9 7.3.11;
Yg — K03 dHULNEHT HaJeXHOCTHU 110 TPYHTY, IPUHUMAEMBIH 110 yka3aHusM 7.3.4.
IlpumMeuanue — Pe3ynbrarbl CTAaTUYECKUX UCTIBITAHUI CBail HA TOPU30HTAIbLHBIE HATPY3KH MOTYT
OBITH MCIIOJL30BAHbI AJI1 HENOCPCACTBECHHOT'O ONPCACIICHUA pacquHoﬁ Harpysku, ﬂOHyCKaeMOﬁ Ha CBaro, €CJin

YCIIOBHSI MCHBITAHWKA COOTBETCTBYIOT ICHCTBHUTEIHHBIM YCIOBHAM pPa0OTH CBaM B (pyHAaMEHTE 3[aHHS WA
COOPYXKEHHUSL.

7.3.4 B cnyyae ecnu 4MCIIO OJAMHAKOBBIX CBail, UCIIBITAHHBIX B OJJMHAKOBBIX TPYHTOBBIX
YCIIOBUSX, COCTABIIIET MEHEE IIECTH, HOPMATHBHOE 3HAYCHHE MPENEIHHOIO COMPOTHUBIICHUS
cean B Qopmyrne (7.18) cmemyer npuUHUMATh PaBHBIM HAWMEHBIIEMY TPEACILHOMY
COMPOTUBIICHUIO, TMOJYYEHHOMY U3 pe3ylIbTaToB HcHbITanuid, T1.. Fyn = Fymin, a
K02()(PUIIMEHT HAIE)KHOCTH IO TPYHTY g = 1.

B cnyuae ecnu 4mciio cBaii, HCTIBITAHHBIX B OJMHAKOBBIX YCJIOBUSX, COCTABIISET IIECTh
u Oonee, Fyn M 7yg ciegyer ompenensATb Ha OCHOBAHMM pE3yIbTAaTOB CTaTHCTHYECKON
00pabOTKM YaCTHBIX 3HAYEHUH IMpeNeNbHBIX COMPOTUBICHUI cBail Fy, MONy4eHHBIX IO
JAHHBIM UCHBITaHUH, PYKOBOACTBYSCh TpeboBaHusiMu ['OCT 20522 npuMeHUTENBHO K
METOJIMKE, TPHUBEACHHON B HEM /IS OMpeAeNieHUsT BPEMEHHOTO COMPOTHBICHUS IPHU
3HAYECHWH J0BepuTeabHON BeposTHoctu o = 0,95. Ilpm sTomM it ompeneneHus YacTHBIX
3HAYEHUH MPEAETbHBIX COMPOTUBICHHUN CIIEIyeT PYKOBOJCTBOBAThCS TpeOoBaHusMu 7.3.5
MIPY BAABIUBAIONIUX, 7.3.6 — TPH BBIACPTUBAIONINX U TOPU30HTATBHBIX HArpy3kax u 7.3.7 —
MPU TUHAMUYECKHUX UCTIBITAHUSX.

HDpumeuanue — [lpu cienmansHOM 000CHOBAaHUH JOMYCKASTCS MPOBEACHNE UCIIBITAHUS OJHON
CBau B MECTE, IMCIOIIEM HanboJee HeOIaronpusTHHIC YCIOBUS HA Y4aCTKE CTPOUTEIIHCTBA.

7.3.5 Ecnu Harpy3ka npu CTaTUYECKOM HCIIBITAHWU CBail Ha BJIaBIIMBaHUE JIOBEACHA 0
Harpy3KH, BBI3bIBAIOIIEH HEMpephIBHOE BO3pACTaHUE UX OCATKU S 0e3 yBENMYEHHs Harpy3Ku
(mpu S < 20 mMM), TO 3a YAaCTHOE 3HAYEHHE IMPEICITHHOTO CONMPOTHBICHUS Fy MCIBITHIBaeMOil
CBau MPUHUMAIOT HArpy3Ky, 3apEerUCTPUPOBAHHYIO MPU MPEIBIIYIICH CTYNEHHU 3arpy>KEeHUs.

Bo Bcex ocranbHBIX ciydasx s (QyHIaMEHTOB 3JaHHH U COOPY:KEeHHUI (KpoMe MOCTOB
U THJIPOTEXHUYECKUX COOPYKEHHIA) 32 YaCTHOE 3HAUCHHE MPEJCIbHOTO CONMPOTHUBIICHUS CBAH
Fu BmaBnmmBaromield Harpyske cleyeT NPUHUMATh HArpy3Ky, TOJ BO3JEHCTBUEM KOTOPOM
UCIBITBIBAaEMast CBast MOJIYUYHUT OCAJIKy, PaBHYIO S, OIpezenseMyto 1o ¢popmyne

S = CSu’mt, (7.19)

r7e Symt— MpeneabHOe 3HaYeHHe cpeiHel ocaku (yHIaMEHTa MPOEKTUPYEMOTO 3/IaHuUs
WM coopyXeHus, yctanaBinuaemoe o CII22.13330;

{ — k03¢ HUIHMEHT mepexo/ia OT MPeaeTbHOT0 3HAYCHUS CpeaHE ocanku GpyHIaMeHTa
3/1aHUS UM COOPY)KEHUS Sy mt K OCAJIKE CBaM, MOJYYCHHON MPH CTaTUYECKUX
UCTIBITAaHUSIX C YCIIOBHOW CTaOMIM3aIueii (3aTyxaHueM) OCaIKu.

3nayenue kod¢p¢duuumenta  cnenyer npuHHMath paBHeIM (0,2 B ciydasx, Korja

WCIIBITAHUE CBall TIPOM3BOMAT MPH YCIOBHOW cTabmnm3anuu, paBHoi 0,1 mm 3a 1 4, ecnu moj
WX HIKHUMH KOHIIAMH 3QJIETal0T TECYaHbIe WM TJIMHHUCTHIE TPYHTHI ¢ KOHCHCTEHIIUEH OT
TBEPAOH /10 TYrOIUIACTUYHOM, a Takke 3a 2 4, €ClU MOJ WX HUKHUMH KOHIAMHU 3aJIeraroT
TJIMHUCTBIE TPYHTHI OT MATKOIUIACTUYHOM /10 TeKy4eil KOHCUCTEHIINH.
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Ecmu ocanka, ompenencunas mo dopmyie (7.19), okaxercs 6omee 40 mm, TO 3a
YaCTHOE 3HAuY€HHWE MPEIeIbHOr0 COMPOTUBICHHS CcBau F, ciemyer mpuHHUMATh Harpysky,
COOTBETCTBYIOMYIO S = 40 MM.

JIJist MOCTOB ¥ THAPOTEXHUYECKUX COOPYKEHUH 3a MpeeIbHOe COPOTHBIICHUE cBau Fy
IpY BIABIUBAIOLIMX Harpy3kax cleAyeT NpUHUMaTh HArpy3Ky Ha OJHY CTYNEHb MEHee
Harpy3Ku, IpU KOTOPOU BBI3BIBAIOTCS:

a) MpHpaIICHUEe OCAJKH 3a OJHY CTYICHb 3arpyKeHus (Ipu oOIIeM 3HAYCHHH OCAIKU
Oonee 40 MM), MpeBBIIAMOIIEE B MATH pa3 U Oojiee MpHpAICHUE OCAJIKH, MOJTyuYeHHOE 3a
MPEIIIECTBYIOUIYIO CTYIIEHb 3arpy>KEHUS;

0) ocazaka, He 3aTyxarlllas B TeUEHHWE CYTOK U Oosiee (TIpu oO1IeM 3HadeHUU ee Ooee
40 mm).

Ecnu npu MakCMMajabHOM NOCTUTHYTOM IIPU UCHBITAHUAX HArpy3Ke, KOTOpask OKaXeTcs
paBHoW wimm ©Oonee 1,5Fy, tme Fq — Hecymas cnocoOHOCTh CBaW, pacCUMTaHHAS 10
dopmymnam (7.5), (7.8), (7.9), (7.11), (7.15) u (7.16), a ocamka cBau S NMPH HCIBITAHUIX
OK@KETCSI MEHee 3HaueHHs, ompeaeiacHHoro mo ¢opmyrne (7.19), wiam aa91 MOCTOB H
THAPOTEXHUYECKUX COOpYyKeHui — menee 40 MM, TO B 3TOM Ciydae 3a 4acTHOE 3HAUCHUE
MpeieIbHOTO COMPOTUBIEHUS cBau F, Jomyckaercs MpUHHUMATh MAaKCHUMAaJbHYIO Harpysky,
MOJIYYEHHYIO MPU UCTIBITAHUSX TaKOW CBaW.

Ilpumeuanus

1 B oTzmenbHBIX cilydasx IPH COOTBETCTBYIOLIEM 000CHOBAHUH JOIYCKAETCS IPHHUMATh MaKCUMAIIbHYIO
Harpysky, JOCTUTHYTYIO TIPH UCIIBITaHUX, paBHOHU Fy.

2 CryneHW 3arpyKeHus IIPH HCHBITAHUSX CBali CTATHYECKOH BIaBIMBAIOUIEH HArpy3Koi JOJDKHBI
Ha3Hauyatbcst paBHbiME 1/10 — 1/15 mpeamnonaraeMoro npeaensHOro COnpoTHBICHHS cBau Fy.

7.3.6 Ilpu ucnblTaHMM CBail CTATMYECKOW BBIACPTHBAIONICH MM TOPU30HTAIBHOU
HArpy3KOl 3a YacTHOe 3HaueHue mpeaenbHoro comporuBicHus Fy (7.3.4) mo rpadukam
3aBUCHUMOCTH IIEPEMEIICHUA OT Harpy30oK NPUHHUMAIOT HAarpy3Ky Ha OJHY CTYIEHb MeEHee
Harpy3k, 06e3 yBeJlIM4eHHUs: KOTOPOH NepeMENIeHUs CBal HENPEPBIBHO BO3PACTAIOT.

11 puMedaHUuUC — P€3yHLTaTLI CTaTHYCCKUX HCIBITAHUM CBail Ha TOPU30OHTAJIbHBIC HAI'PY3KU MOT'YT

OBITH KCIIOIb30BAHbI I HETMOCPEACTBEHHOI'O OMPEACIICHUS PACUCTHBIX MapaMeTPOB CUCTEMbI «CBask — I'PYHT»,
HCIIOJIB3YEMBIX B pacdye€Tax Mo IMpuIOKECHUIO B.

7.3.7 Tlpy qHAMHYECKUX HCIBITAHUSIX 3a0MBHBIX JKEIe300€TOHHBIX M JCPEBSHHBIX CBal
nmHOM He Oonee 20 M yacTHOe 3HadeHHe MpezeiapHoro conportusiaenus F,, xkH (7.3.4), mo
JaHHBIM UX TOTPYKCHHUS NMPH (PaKTHUIECKUX (M3MEPEHHBIX) OCTATOYHBIX OTKa3ax Sz > 0,002 m
ClIeJTyeT ONpeAeiaTh o Gopmyrie

[ |
AM uj; 4By mg  Pm, my
2 As, m m, m,

F 1. (7.20)

Ecnu daktuueckuit (M3MepeHHBIN) ocTaTOYHBIN OTKa3 Sy < 0,002 M, TO B mpoekrte
cBaifHOro yHIaMEHTa CIEAYeT MPeayCMOTPETh MPUMEHEHHE IS TIOTPYKCHHS CBail MOJIOTa
¢ OoupllIel PHEpPTHEH yaapa, MPU KOTOPOM OCTaTOUHBIN oTKa3 Oymer S; > 0,002 M, a B ciydae
HEBO3MOXXHOCTH 3aMEHBI CBa€OOWHOTO O0OpPYIOBAHUS U MPH HAIMYUH OTKA30MEPOB YaCTHOE
3Ha4YCHHUE TPEIeTHHOTr0 ConpoTuBieHus cBau F,, kH, cieqyer onpenensats mo Gpopmymne

|
Fu ?1 23a Sel |1 8Ed(5a Sel) my 1. (7'21)

Sa Sel (s, Sel)z My My
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B dopmymax (7.20) u (7.21):

N — ko3 puuMeHT, npuHUMaeMsblii o Tabsuue 7.11 B 3aBUCMMOCTH OT MaTepuaina CBay,
KH/MZ;

A — 1utommazb, OrpaHUYeHHAs HAPYKHBIM KOHTYPOM CILTOLITHOTO MJIM TOJIOTO MONEePEYHOro
CeUEHHs CTBOJIA CBaH (HE3aBHCHMO OT HATHUHS HIIK OTCYTCTBHS y CBAH OCTPHS), M;

M — ko3¢ durenT, npuHIMaeMbIi IpH 3a0KMBKE CBail MOJIOTaMH YIapHOTO JACHCTBHS PaBHBIM
eAVHUIIE, a P BUOPOTIOTPYKEHUHU CBall — 10 Tadsmie 7.12 B 3aBUCUMOCTH OT BHIA
TPYHTA M0/ UX HUKHUMHU KOHIIAMH;

Eq — pacuernas sHeprust ynapa Mosora, K/, mpuarnMaemas mo tabmmie 7.13, nim pacuerHas
SHeprus BuOpomnorpyxareneir — mo rabnuue 7.14;

Sa — (haxTHUeCKMii OCTATOUHBIN OTKa3, paBHBIN 3HAYEHHIO TIOTPYKEHUS CBaK OT OJTHOTO yAapa
MOJIOTA, a IPH TPUMEHEHUH BUOPOTIOrpyKaTesieil — OT uxX paboThl B TedeHHE 1 MHH, M;

Sel — ynpyruii otkas cau (Yrpyrue rnepemMenieHus IpyHTa | CBaK), ONPeIeIIeMbIi C ITOMOIIIBIO
OTKa30Mepa, M;

M; — Macca MOJIOTa WJIM BUOpOIOrpy»KaTes, T;

M, — Macca CBau U HaroJIOBHMKa, T;

M3 — Macca nogodadka (mpu BUOpornorpyxeHun cBait ms = 0), 1;

M4 — Macca yJlapHoOil yacTu MoJoTa, T;

€ — K03 (HUIIMEHT BOCCTAHOBJICHUS yaapa; Mpu 3a0MBKE JKEJIEe300€TOHHBIX CBall MOJIOTaMH
YIApHOTO JEHCTBUS C IPUMEHEHHEM HATOJOBHUKA C AEPEBIHHBIM BKIagbimeM - = 0,2, a
npu BUGpororpyxarere & = 0;

0 — koadpdunment, 1/xkH, onpenensemsrii mo popmyne

L I R P TCED) (7.22)

4 A Ah my my

3mech A, My, My — TO ke, uTo 1 B hopmyiax (7.20) u (7.21);
Np, Nt — KO3 HUIMEHTHI Iepexoa 0T AMHAMUYECKOT0 (BKIIIOYAIOIIEro BS3KOE COMPO-
THBJICHHE TPYHTA) K CTATHYECKOMY COIPOTHBIICHUIO TPYHTA, IPUHUMAEMbIE
COOTBETCTBEHHO PAaBHBIMU: JJIs TPYHTA O], HUKHUM KOHILIOM CBaH Np =
= 0,00025 ¢ m/kH u qy1s rpyHTa Ha 6OKOBOWM MOBEPXHOCTH CBan Ny =
= 0,025 ¢ M/kH;
As — 1utomaas 60KOBOM MOBEPXHOCTH CBaH, COMPUKACAIONICHCS C TPYHTOM, M
g — ycKopeHue cBOOOHOTO TajieHus1, pagHoe 9,81 M/
H — dakrTrnueckas BpicOTa aACHUS yIapHOW YaCcTH MOJIOTA, M,
h — BbICOTa TIEPBOro OTCKOKA YIapHOW YacTH JAU3ENb-MOJIOTa, IPUHUMACMast
COTJIACHO MPUMEYaHuIo 2 K Tabmwiie 7.13, st apyrux BumoB MoiotoB h = 0.
YacTHble 3HAYCHUS TPEACIHLHOTO COMPOTUBICHUS MPH IWHAMUYECKHX HWCIBITAHUIX
J)KeJIe300€TOHHBIX cBal IMHONW cBhime 20 M, a TakXe CTAIBHBIX CBal JIFOOOW UIMHBI IO
M3MEpPEHHBIM OCTAaTOYHBIM W YIPYTMM OTKa3aM TpPH HX TMOTPYKEHHUH MOJOTAMH CIEAyeT
OTpENEIATh C TOMOIIBI0 KOMIBIOTEPHBIX MPOrpaMM, METOJIBI pacueTra 3a0MBKH CBail B
KOTOPBIX OCHOBaHBI Ha BOJIHOBOW TEOpWU ynapa. YKa3zaHHBIE KOMITBIOTEPHBIC MPOrPaMMBI
JOTYCKAEeTCsl MCIOJb30BaTh TMPU HUCIBITAHUSAX OypOHAOMBHBIX CBaill  CHeNUaIbHBIMHU
IMOJIBECHBIMU MOJIOTaMHU OOJIBIIION MACCHI.
IIpumeuganne — [Ipu 3abuBKe CBail B IPYHT, TOUICKAITUA YAAJIESHUIO TPH pa3pabOTKe KOTIOBaHA,
WK B TPYHT JHA BOAOTOKA 3HAYCHUEC PACYCTHOI'O OTKa3a CJICAYCT ONPCACIIAThL UCXOA U3 Hecyluei/'l CHOCOGHOCTI/I

CBaﬁ, BBIUKCJICHHOM C YY€TOM HEYHAAJICHHOTO WM MOABCPIKCHHOI'O0 BO3MOXKHOMY pPa3MbIBY I'PyYHTAd, a B MECTax
BEPOATHOTO ITPOABIICHUA OTPULATECIBHBIX CUJI TPEHUA — C UX YYCTOM.
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Tabonuma 7.11

Crydaii pacuera Koodduuuent 1, kH/™M’

HUcnbitanue cBaii 3a0MBKOI 1 TOOMBKOH (a Takke B Ciydae ONpeeeHUs] OTKa30B)
MIpU BUJIAX CBail:

JKEIE300€TOHHBIX C HANOJIOBHUKOM 1500
JICpeBSHHBIX 0e3 mo10a0Ka 1000
TO K€, ¢ MoA0a0KOM 800

Tabnuma 7.12

['pyHTBI TOJ1 HUKHUM KOHIIOM CBau Koadpdurpenr M
1 KpymHOOOJIOMOYHEIE C TeCYaHBIM 3aMOJTHUTEIEM 1,3
2 Tlecku cpefHel KPYIHOCTH M KPYITHBIC CPEIHEH IUIOTHOCTH U CYIICCH TBEPIbIC 1,2
3 Tlecku Menkue cpeiHeH IIIOTHOCTH 11
4 Tleckw mbIIEBATHIC CPEIHEH MIIOTHOCTH 1,0
5 Cynecu macTu4HbIe, CYTIIMHKY U TIIMHBI TBEPAbIE 0,9
6 CyriavHKU ¥ TJIMHBI TOJTYTBEp.IbIe 0,8
7 CyTJIMHKU ¥ TJIMHBI TYTOIUIACTUYHBIC 0,7

IMpumeuanue— I[Ipn mioTHBIX neckax 3HaueHns Koddpunuenta M B mo3. 2 4 cnenyer noseimiath Ha 60 %.

Tabnuma 7.13

Bitx mostota Pacuernas sHeprus ynapa
morota Eg, kJx
1 IloxBecHOM MM OMHOYHOTO JENUCTBHUSA GH
2 TpyO4aTeiii TU3ETB-MOJIOT 0,9GH
3 IlITaHroBLIi IU3€I5-MOJIOT 0,4GH
4 JluzenbHBIN NpU KOHTPOJBHOM JOOMBKE OAMHOYHBIMHU yaapamu 0Oe3 Iojadu G(H-h)
TOTUTNBA

IIpumeuanus

1 G — Bec, kH, u H — BricoTa majenws, M, yIapHOil 4acTH MOJIOTA.

2 B m03. 4 h — BBICOTa 11EPBOTO OTCKOKA YAAPHOU YaCTH JAU3EIb-MOJIOTA OT BO3YIIHOM HOYIIKH, OTIPEIENsieMas 1Mo
MepHO# peiike, M. J[iisi mpeBapUTEIBHBIX PACYETOB JOMYCKASTCSl MPUHUMATH: JJIsl IITAHrOBBIX MOJOTOB h = 0,6 M, s
TpyOuaThix MosoToB h = 0,4 m.

Tabonuma 7.14

Boseymasouas cana suGponorpysarers, K DRI ST D 37503

100 45,0

200 90,0

300 130,0
400 175,0
500 220,0
600 265,0
700 310,0
800 350,0

7.3.8 Hecymyto cnocobHocTh Fg, kH, 3a0uBHOI BUCSYEH cBau, paboTaromieil Ha
BJIaBIIMBAIOLIYI0O HAarpy3Ky, II0 pe3yJbTaraM HCIBITAHUM TPYHTOB OSTAaJOHHOW CBaed WU
CTaTHYECKUM 30HIMPOBAHUEM CIIeAyeT onpeneiath mo Gopmyse (7.18), B koTopoii ciaemyer
NpUHSATH Y = 1.

[Ipu sToM HOpMaTHBHOE 3Ha4YeHHE Fyn ONpENeNnsoT Ha OCHOBE YAaCTHBIX 3HAYCHUIA
NpeIeNbHOro conpoTuBieHus csau Fy, kH, B MecTe ucnbITaHus TPYHTOB 3TAJIOHHOM CBael Wi
30HIMPOBAHUEM, OTIPENICIICHHBIX B COOTBETCTBHU C Tpebopanusivu 7.3.9, 7.3.10 wm 7.3.11.

Koa¢ppunuent HagexHOCTH 1O TPYHTY 7Yg OINPEIEHSIOT Ha OCHOBE
CTATUCTUYECKON 00pabOTKM YaCTHBIX 3HAYCHHH MPEICIHbHOTO CONMPOTHBIEHUS cBau F, B
COOTBETCTBUHU C 7.3.4.
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7.3.9 YacTHOoe 3HaueHWE TMPEICITHHOTO COMPOTUBJICHUS 3a0MBHON CBaWl B MeECTE
UCIIBITaHUsI TPYHTOB 3TajJOHHOM cBael F, kH, cienyet onpenensaTs:
a) IPU UCTIBITAHUU TPYHTOB 3TajioHHou cBaeii Tuna | (TOCT 5686) — mo dpopmyie

Fu= Ysp(U/Usp)Fu,sp, (7.23)

T1I€ Ysp — KOG QUIMEHT, TpUHUMaeMBbIil paBHBIM 1,25 npu 3arnyOneHuu cBau B IJIOTHBIE
MECKU HE3aBUCHUMO OT MX KPYITHOCTH UM KPYIMTHOOOJIOMOYHBIC TPYHTHI H PaBHBIM
1,0 1151 ocTaNbHBIX TPYHTOB;
U, Usp — IMEpUMETPHI MONEPEYHOr0 CEYECHUS CBal U 3TAJIOHHOW CBaH;
Fusp — 4JacTHOE 3Ha4YeHue MpeieIbHOrO CONPOTHBIICHNUS TAIOHHON cBau, KH, ompenenseMoe 1o
pe3yabTaTaM HCIIBITAaHUS CTaTHYEeCKOW Harpy3Kkou 1o 7.3.5;
0) mpu uCHBITAHUK TPYHTOB 3TanonHor caed tuma Il wimm Il (TOCT 5686) — mo
dbopmyne
Fu= YCRRspA + chfspUhy (7.24)
IJIe Yer — KO3 (ULIMEHT ycIoBHUIA paboThI MOJ] HIPKHUM KOHIIOM HAaTYpHOI CBau, MPUHUMAEMbIi
o tabnuie 7.15 B 3aBUCHMOCTH OT MPEICIHHOTO COMPOTUBIICHUS TPYHTA ITO]T
HMKHUM KOHIIOM 9TaJOHHOM cBaH Rgp;
Rsp — IpezestbHOE COMPOTUBIIEHHE IPYHTA MO/ HIKHMM KOHLIOM 3TaJOHHOM cBau, Klla;
A — IUTOIA/Ib [IONIEPEIHOTO CEYCHHS HATYPHOM CBaM, M°;
Yei — KO03(GPUIHEHT yCI0BUN pabOThl Ha OOKOBOM MOBEPXHOCTH HATYPHOU CBaH,
IpUHUMAaeMbIi 110 Tabmmune 7.15 B 3aBucuMocTH 0T fyp;
fsp — cpenHee 3HaUCHHUE IPEAEIBFHOTO COMPOTHBIICHNS I'PYHTa Ha OOKOBOH MOBEPXHOCTH
aTajgoHHOM cBau, Klla;
h — ryOuHa morpyXeHust HaTYpHOU CBaw, M;
U — mepuMeTp MONepeyHoro CeYeHUs CTBOJIA CBau, M.
IIpumedanune— llpu npumeHeHnn 3TaqoHHON cBan Tumna |l cnemyeT mpoBepUTH COOTBETCTBUE
CYMMBI TIpeIeNbHBIX COMPOTHBIICHUH IPYHTA MO HIDKHUM KOHIIOM M Ha OOKOBOW MOBEPXHOCTH 3TATOHHON CBaM

ee mpenensHOMY compoTuBieHmi0. Ecin pasnuma mexnay Humu npessimaer 20 %, To pacueT mpeaeabHOTO
COTIPOTHUBIICHNUS HATYPHOW CBaM JIOJDKCH BBITTOTHATHCS KaK JIJIs dTaIOHHOH cBan THa .

Tabonuma 7.15

Kos¢pdummenr vy B Koaddunuenr y B 3aBucumocty ot | Koapuument
3aBHCHMOCTH OT Ry, fop 21t STANOHHBIX cBail THIIOB 1T 1 Yef B
fsp 1:ps,,'u
Rsp, kIl bitic:¢ 11 3aBHCHMOCTH OT
s stanoHHbIx | Klla
3TaJIOHHBIX cnaii Tuma 111 S TPH THHACTBIX fosi 2151 CBaM-
cBail Tuna 11 p TpyHTax 30H]Ia
<2000 1,15 1,40 <20 2,00 1,20 0,90
3000 1,05 1,20 30 1,65 0,95 0,85
4000 1,00 0,90 40 1,40 0,80 0,80
5000 0,90 0,80 50 1,20 0,70 0,75
6000 0,80 0,75 60 1,05 0,65 0,70
7000 0,75 0,70 80 0,80 0,55 —
10000 0,65 0,60 >120 0,50 0,40 —
> 13000 0,60 0,55 — — — —

IIpumedanus
1 Jlnst npoMexyTO4HbIX 3HaYeHHU Ry, 1 fgp 3HAYCHUS Yer U Yo ONPEACTIIOT HHTEPIIOISILHUEH.
sp sp cR cf
2 B cimydae ecnu o GOKOBOI MOBEPXHOCTH CBaW 3JIETAlOT NECKH M TJIMHUCTBIC TPYHTHI, KOY(PQUIMCHT Yt
ompeneIsioT 1o Gopmyie

Y Zhy v Zh,
Vet T h

rae Zh';, Zh"| — cymmapHas TOJIIMHA CIIOEB COOTBETCTBEHHO MECKOB M TIMHUCTHIX TPYHTOB;
Yt V't — KOIPUIMEHTBI ycIIOBUiA pabOThI ITAJIOHHBIX CBail COOTBETCTBEHHO B MECKaX M IJIMHHUCTHIX IPYHTaX.

32



CII 24.13330.2011

7.3.10 YacTHOoe 3HAYCHHME TPENETHLHOTO COMPOTHBICHHUS 3a0MBHOM CBal B TOYKE
3onaupoBanus F,, kH, ciexyer onpenenars o ¢popmyse

Fu=RsA+fhu, (7.25)

rae Rs — mpenenbHOe CONPOTUBIIEHUE TPYHTA 110 HYPKHUM KOHIIOM CBau IO JaHHBIM
30HIMPOBAaHUA B paccMaTpuBaeMoi Touke, klla;
f — cpenHee 3HaUeHME NPEIEIEHOTO CONPOTUBIICHHS TPYHTa Ha OOKOBOI MOBEPXHOCTH
CBau 10 JaHHBIM 30HAMPOBAHUSA B paccMaTpUBaeMou Touke, Klla;
h — riryOnHa morpyXeHus CBal OT IIOBEPXHOCTH I'PYHTA OKOJIO CBaH, M;
U — IepuMeTp MONEePEYHOro CeYeHus CTBOJIA CBau, M.
[IpenensHOE COMPOTHUBICHUE TPYHTA MO/ HIPKHUM KOHIIOM 3a0MBHOM cBau R, klla, mo
JAHHBIM 30HAMPOBAaHUS B pacCMaTpUBAEMOM TOYKE CIEAYET ONPEEIIATh 0 hopMyIie

Rs= 10, (7.26)

rae 1 — KodpUIMEHT nepexosa oT (s K R, npuarMaemslit o Tabnuue 7.16 He3aBucuMO
ot trna 3081a o ['OCT 19912;
(s — cpelHee 3Hau€HUE CONIPOTUBIIEHUS TPYyHTA, Klla, moj HAaKOHEUYHNKOM 30H/13,
MOJIyYEHHOE U3 OIBITA, HA YYaCTKE, PACIIONIOKECHHOM B IIPEJIENaxX OJHOIO IUaMeTpa
d BbIIIE ¥ YETHIPEX TUAMETPOB HUKE OTMETKHU OCTPHUS IIPOSKTHPYEMOit cBau (e
d — auamerp Kpyrioro Wi CTOPOHA KBAJAPATHOTO, WM OOJIbIIAs CTOPOHA
IpPSIMOYTOJIBHOTO CEYEHUS CBau, M).
CpenHee 3HaueHHME NPEAEIBHOIO CONPOTHUBICHHUSA I'PyHTa Ha OOKOBOH MOBEPXHOCTH
3abuBHoI cBau f, k[1a, MO TaHHBIM 30HIMPOBAHKS IPYHTA B PACCMATPUBACMOM TOYKE CIICIyeT
OIIpEACIIATE!

a) Mpu MPUMEHEHUH 30H10B ThMa | — 1o gopmyre
f= 2fs; (7.27)
0) npu npumeHennu 301708 THna |l wm 11l — o hopmyne
o Pifahi (7.28)
h
e 2, i— Ko3(pduimenTsl, npuHUMaeMbie 1o Tabdauie 7.16;

fs — cpenHee 3HaUeHHE COMPOTUBIICHUS TPyHTA Ha OOKOBOM MMOBEPXHOCTH 30H/1a, KI1a,
oTpeeNiIeMoe KaK YaCTHOE OT JICICHUS H3MEPEHHOTO OOIIEr0 COMPOTHBIICHHS
rpyHTa Ha OOKOBO# MTOBEPXHOCTH 30H/a Ha IUIOMIA/lh €r0 OOKOBOM MOBEPXHOCTH
B IIpeJIENax OT MOBEPXHOCTH IPYHTA B TOYKE 30HIMPOBAHMS JI0 YPOBHSI PACIIOIOKEHHSI
HMKHEIO KOHIIa CBau B BBI6paHHOM HeCYH.IeM CcJI0¢,

fsi — cpemnee conpoTuBieHHE I-T0 CIIOSI TPYHTa Ha GOKOBOM MOBEPXHOCTH 30H/1a, KI]a;

hj — TommHa I-ro CJI0s TPYHTA, M.

Tabnuma 7.16

Cpennee Koaddument nepexona Cpennee Koadpduimenr nepexona | Koaddunuenr nepexona
3HAYEHUE oTQsKRy, 1 3Hauenne | ot fyk f st sonma tuma I, | or fg x f ws 30nma Tima 11
CONpOTHUB- JUIs1 BAHTOBBIX CBail pu | COIPOTHB- 2 wm I,
JICHUS JUIsL Harpy3ke JICHUS
TpyHTa 3a6uB- CXMMAIO- | BBIIEPIH- TpyHTa pu npu npu npu
Os, kIla | mpIX cai e Baromleit fs fi, klla | necuampix | rimHMCTBIX | mecuaHbiX | CIMHHECTBIX
rpyHTax rpyHTax rpyHTax rpyHTax
1000 0,90 0,50 0,40 20 2,40 1,50 0,75 1,00
2500 0,80 0,45 0,38 40 1,65 1,00 0,60 0,75
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Oxonuanue mabauyor 1.16

Cpennee Koaddument nepexona Cpennee Koadpduimenr nepexona | Koaddunuent nepexona
3HAYEHUE oTQsKRy, 1 3Hauenne | ot fyk f st sonma tuma I, | or fg x f wst 30nzma Tima 11
Comnporue- JUIs1 BAHTOBBIX CBail pu | COIPOTHB- 2 win III,
JICHHA Uit Harpyske JIeHHS
rpyHTa 3a0uB- CKMMAIO- | BBIIEPIH- rpyHTa pu npu npu npu
Os, kIIa | mpIX cBaif mel Baroleil fs fs, xTla | pecuampix | rMMHEECTBIX | TMeCYaHBIX | TIHHHCTBIX
rpyHTax TpyHTax TpyHTax TpyHTax
5000 0,65 0,32 0,27 60 1,20 0,75 0,55 0,60
7500 0,55 0,26 0,22 80 1,00 0,60 0,50 0,45
10 000 0,45 0,23 0,19 100 0,85 0,50 0,45 0,40
15 000 0,35 — — 120 0,75 0,40 0,40 0,30
20 000 0,30 — — — — — — —
30 000 0,20 — — — — — — —
IIpumeuanne — J[is BUHTOBBIX CBall B MECUAHBIX IPYHTAX, HACHIIIEHHBIX BOJOH, 3HaYEHHS KO3 dHIeHTa
1 JIOJDKHBI OBITH YMEHBIIECHH! B JIBa pa3a.

7.3.11 Hecymryro crnocoOHOCTh BHHTOBOM cCBaM, paboTamomeil Ha CKUMAIONIYI0 U
BBIJICPIUBAIOIYI0O HArpy3kd, II0 pe3yiabTaTaM CTaTHYECKOrO0 30HAMPOBAaHUS  CIEAYET
onpeaeste mo Qopmyne (7.18), a yacTHOe 3HAUYEHHE TPENEIHHOIO CONPOTHBICHUS CBau B
TOUYKe 30HIUpOBaHus — 1m0 Gopmyne (7.25), rae riayOMHAa MPUHHUMAETCS YMEHBIICHHON Ha
3HAYEHHE IuaMeTpa jonactu. [IpenenbHoe cConpoTUBICHUE TPYHTA Mo (Ha[I) JIOMACThIO CBan
[0 JaHHBIM 30HIMPOBAHUS TPYHTa B paccMaTpPUBAEMOW TOYKE CIEAYeT ONpPENeNATh IO
dbopmyne (7.26). B atom ciiyuae 1 — KO3 HIMEHT, MPUHUMAEMbIi 1Mo Tabnuue 7.16 B
3aBUCUMOCTH OT CPEIHEro 3HAYeHMs CONPOTHUBIECHMS TPYHTA MOJ HAKOHEYHMKOM 30HJA B
paboueil 30He, MpUHUMaeMOl paBHOW auamerpy jonactu. CpeaHee 3HaUCHHE NPEIETBHOTO
COIIPOTHBIIEHUS] TPyHTa Ha OOKOBON IOBEPXHOCTH CTBOJIA BHHTOBOH CBaM MO JaHHBIM
30HIMPOBaHUs I'PyHTa B pacCMaTpHUBaeMOW TOYKE CIEeNyeT omnpenessith mo (opmyne (7.27)
wnu (7.28).

7.3.12 ]Ina O6ypoBoii cBau, ycTpauBaeMoil B COOTBETCTBHM C 6.5 a u paboraromieil Ha
CKUMAIOIIYI0O HAarpy3Ky, HECYLIyI0 CIIOCOOHOCTb CBau B TO4ke 30HAupoBaHus Fgqy, kH,
JOMYCKAeTCsl OLEHUBATh 0€3 MCIIOJIb30BaHMs JaHHBIX O CONPOTHUBICHMM I'pyHTa Ha Mydre
TPEHHUsl YCTAHOBKU CTATUYECKOT0 30HMPOBAHNUS, HA OCHOBAaHUHU pacyera 1o (Gopmyie

Fau = RA + UZyqs fihy, (7.29)

rae R — pacueTHoe COMpPOTHBIICHHE TPYHTA O] HIPKHUM KOHIIOM cBad, klla, mpuHrMaeMoe
o Tabsnuiie 7.17 B 3aBUCUMOCTH OT CPETHETO CONMPOTHBIICHUS KOHYca 30Ha (c, Kl1a,
Ha y4acTKe, Pacroiio:KEHHOM B MPEeax OJJHOTO TUaMETPa BHIIIE U JIO IBYX JHAMETPOB
HUXKE MOJOUIBHI CBaH,
A — IUIOIIAb OOLIBH CBAH, M}
fi — cpeHee 3HaUCHHE PACYETHOTO COMPOTUBIICHHUSI TPYHTA Ha OOKOBOI TTOBEPXHOCTH CBaH,
kIla, Ha pacyeTHOM ydyacTke hj cBau, onpenesasieMoe Mo JaHHBIM 30HIUPOBAHUS
B COOTBETCTBUH ¢ Tabmuneit 7.17;
hj — TonmHa I-ro c10s rpyHTa, KOTOpast J0JDKHA TPUHUMATHCS He OoJiee 2 M;
Yef — K03 PHUIMEHT, 3aBUCSATIINI OT TEXHOJIOTUU H3TOTOBIICHHUS CBAW M PUHUMACMBIN:
a) IpU CBasiX, OETOHUPYEMBIX HACyX0, PaBHBIM 1,
0) mpu OETOHMpPOBAaHWM TOJ BOJOW, IOJA TJIMHUCTHIM PACTBOPOM, a TaKXKe IpHU
WCIIOIb30BaHUH 00CAHBIX MHBEHTAPHBIX TPYO paBHBIM 0,7.
7.3.13 Hecymyto cnoco6HocTh Fg, kH, cBaif o pe3ynpTaTaM MX pacdeTroB Mo GopMmylie
(7.29), ocHOBaHHOI Ha JAHHBIX CTATUYECKOTO 30HIMPOBAHUS KOHYCOM, CIEAYET OMPEACISAThH
KaK cpefiHee 3HaueHue U3 YaCTHBIX 3HaYeHUH Fqy U1 BceX TOUeK 30HAUPOBAHMUS.
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7.3.14 VYuureBas OonpInWe HArpy3kd, IiepeaaBacMbie Ha OypoBBIE  CBaw,
PEKOMEHAYeTCsl TapauIeIbHO C PacueToOM HECYIIeH CMOCOOHOCTH CBaW IO pe3ylbTaraM
CTaTHYECKOTO 30HAUPOBAHUS IMPOBECTH PACUET B COOTBETCTBUU C moapaszaenom 7.2. Ilpu
PaCXOKJICHUSIX B MOJYYEHHBIX 3HAYCHUSAX HECyIel crocoOHocTH cBaii Oomee 25 % criemyer
BBIIIOJIHUTH CTaTUUECKHUE UCIILITAHUS CBal.

Tab6bnunma 7.17

P CpenHee 3HaUCHUE PACUETHOTO
aCYETHOE COMPOTUBIIEHUE TPYHTA MO, o
ConpoTusiieHHEe KOHYyca 30H7a (, HIDKEIM KOHTIOM GypoBoH cBan R, kTl COIPOTHBIEHHSI Ha GOKOBOH ITOBEPXHOCTH
klla ceau f;, k[1a
Tlecku I'muHUCTBIE TPYHTHL Tlecku I'muHUCTBIE TPYHTHL

1000 — 200 — 15

2500 — 580 — 25

5000 900 900 30 35

7500 1100 1200 40 45

10000 1300 1400 50 60

12000 1400 — 60 —

15000 1500 — 70 —

20000 2000 — 70 —

[Ipumeuanus

1 3nauenus R u f; 1 POMEXYTOUHBIX 3HAUCHHH (| OMPEACIAIOT HHTEPIIOISIHCH.

2 TlpuBenenHble B Tabuuue 3HaueHus R u fj orHocsatcs k OypoBeiM cBasM guamerpom 600 — 1200 mm,
HOTPY)XEHHbIM B I'DYHT He MeHee yeM Ha 5 M. IIpyM BO3MOXXHOCTM BO3HMKHOBEHHS Ha OOKOBOW ITIOBEPXHOCTH CBau
OTPHULATENBHOTO TPEHHUs 3HaUCHUs fj U1 ocemaroIux ClI0eB IPUHUMAIOT CO 3HAKOM «MHHYC».

3 Ilpu mpuHATEIX B Tabmuie 3HadeHWsx R u fj ocamka cBam mpu cooTBercTBYyIOINel Harpyske Fy He mpeBbimraeT

0,03d.

7.3.15 Ilpym Hanmuuy Ha TUIONIAJKE JAHHBIX HCIBITAHUN CTAaTUYECKON HArpy3kol Ha
BIAaBIMBaHUE OT 3 70 5 3a0MBHBIX CBail B OJMHAKOBBIX TPYHTOBBIX YCJOBHUSX, a TaKXKe
pe3yAbTATOB CTATHYECKOTO 30HIAMPOBAaHUs (IIECTh W 0OJIee UCTIBITAHNMN), U €CITU Pe3yIbTaThl
pacueToB OTIMYAIOTCS MeXIy co0oil He Oosee yeM Ha 25 %, Hecyllyl0 CHOCOOHOCTh
OTIPENETSIOT 1Mo hopmyre

Fq -, (7.30)

F
rne — — cpeaHee 3HaYCHUE MPEIeIbHOTO COMPOTHBRIICHHUS CBaH;
n

Ygs — KO3(PPUIUEHT HAEKHOCTH 110 TPYHTY, OIPEAEIAEMBIH 10 pe3ylbTaTam
30H/MPOBaHUS 110 popmyrie

Ygs = 1 +V;, (7.31)

rae Vs — K03 QPUIMEHT BapHalluy YaCTHBIX 3HAYCHUH MPEAETHbHOIO CONPOTUBIICHUS
CBaM, paCCUMTAHHBIX IO TAHHBIM 30HAUPOBaHUs, onpeaesempriit mo 'OCT
20522.

7.4 Pacuer cBaii, CBalilHbIX 1 KOMOMHHPOBAHHBIX CBAHHO-TJIMTHBIX (DYHAAMEHTOB
no aegpopmauusiM
7.4.1 PacueTr ocaloK CBailHBIX (DYHIaMEHTOB (pacydeT MO BTOPOIl TpyIe MpeaeinbHbIX
COCTOSIHUM) JIONYCKAETCs BBIMOJHATH C UCIOJIB30BAHUEM PACUETHBIX CXEM, OCHOBAaHHBIX Ha
MOJIENIM TPyHTa Kak JHMHEHHO-IeQOopMUpYeMOH Cpeibl, Mpu 00sA3aTENbHOM BBITIOJIHEHUHU

ycaosus (7.2).
Ocanka OMMHOYHOH BHCSYEH CBaM pacCYUTHIBAETCS B COOTBETCTBHHU C 7.4.2 1 7.4.3.
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Ocazaka mamoii rpynmsl (N < 25) Bucsunx cBail (CBAaHOTO KyCTa) PaCCYMTHIBACTCS B
cooTBercTBUU ¢ 7.4.4 u 7.4.5 mo MeTonuKe, YYUTHIBAIOIIEH B3aMMHOE BJIM SIHHE CBall B
KyCTe.

Ocajka OOJIBIION TPYIIBI BUCIYMX CBail (CBAMHOTO MOJIS) MOKET OBITH ONpEeIeHa C
WCIOJIb30BAHUEM MOJICIM  YCJIOBHOTO ()yHIaMEHTAa Ha €CTeCTBEHHOM OCHOBAHMHM B
cooTBeTcTBUM C 7.4.6—7.4.9.

Ocagky  KOMOWHUPOBAHHBIX  CBAWHO-TUIMTHBIX  (DYHIaMEHTOB  PEKOMEHIYeTCs
paccuuThiBath o 7.4.10—7.4.14.

[TonydeHHble pacyeToM 3HAYEHHUS OCAJAOK CBAHOrO (QyHAAMEHTa HE JOJDKHBI
MPEBBIIIATH MPEAEIbHBIX 3HAUYEHUIT 110 ycaoBuio (7.4).

Pacuer cBaii mo gedopmarsM Ha COBMECTHOE JICHCTBHE BEPTUKAIBHOW W
TOPU30HTAILHOM CHUJI 1 MOMEHTA CJIe1YET BBIMOJIHATH B COOTBETCTBHUH C MpUIIOKeHHEM B.

[Ipn Hamnexamem OOOCHOBAaHWU JOIYCKAETCS MPOU3BOIUTH pPacyeThl AcopMariuii
CBafHBIX (PYHIAMEHTOB B HEJIMHEHHOW IOCTAHOBKE C HCIOJIb30BaHMEM aIlpOOMPOBAHHBIX
MojieJiel TpyHTa U YHCIEHHBIX METOJIOB pacyera.

Pacuem ocaoxu oounounoii ceau

7.4.2 Pacder ocaJKv OJMHOYHBIX CBall, MPOPE3AIONIUX CIOW TPYHTA C MOAYJIEM CIBUTA
Gi1, MIla, koadpdunuentom ITyaccona Mu omumparommxcs Ha TPYHT, pacCMaTpHBAEMBbIil Kak
TUHEIHO-AeGopMuUpyeMoe TOTYIPOCTPAHCTBO, XapakTepuyemoe Moaynem casura G, u
koaddunmentom [lyaccona ;, AOMyCKaeTCs MPOU3BOIUTD IPHU BBIMOIHEHUH (TToapas3aen 7.2)

u npu ycaosuu l/d  G;11/G,d 1 (rme | — nmnwna cBam, M, d — HapYKHBIH JHAMETD
MONIEPEYHOT0 CEYEHUS CTBOJIA CBaH, M) 110 (hopMyJIam:
a) Il OIMHOYHOM BUCSUYEH CBan 0€3 YIIMPEHUS TSTHI
N
~ , (7.32)
rae N — BepTHKanbHas Harpyska, neperaBsaeMas Ha csato, MH;
— K03 ULIHEHT, oTpeesIeMBbIi 1o hopmyre

- M, (7.33)
1
snech = 0,17In(k @11/G,d) — koaddurmeHT, cooTBETCTBYIOIINI a0COTIOTHO )KECTKOM CBae
(EA= )

=0,17In(k A/d) — ToT )¢ KO HHUIIUCHT AT CIydast OHOPOIHOTO OCHOBAHHMS C
xapakrepuctukamu G u  1;
= EA/G11°> — oTHOCHTEJIBHAS JKECTKOCTh CBAH
EA — KECTKOCTb CTBOJIa CBau Ha cxkatue, MH;

1 — TapaMmeTp, XapaKTepU3yIOIINUi YBETHYCHHE OCATKH 32 CUET
CKaTHSI CTBOJIA M OTIPEICISIEMBIi 110 hopMmyrie

212 ¥4
L o1 9 217 (7.34)
k =k m koadduimenTsl, onpenensieMble o Gopmysie
k =2,82-3,78 +2,18 2 (7.35)

coorBeTcTBeHHO Mpu = ( 1+ 2)/2 mnpu = g
0) uIst OMHOYHOMN CBaW C YIIMPEHUEM IISATHI MM CBAU-CTOMKH
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92N (7.36)
G,d, EA
rae Oy, — IuaMeTp yIIUpeHHsl CBaH.

Pacuer ocagku oamHOYHONH OypOHAOWMBHON CBau B OWJIMHEHHON IMOCTaHOBKE ISt
pacuera 0THOCBaHBIX (PYH/IaMEHTOB CM. B IIpuiIoxkeHuu /1.

7.4.3 Xapakrepuctuku G; 1 | MPUHUMAIOTCS OCPETHEHHBIMHU JJISI BCEX CJIOEB TPYHTA B
npejenax riyouHbI Morpyxkenus cBau, 8 Go u , — B npenenax 0,5 |, T.e. Ha ryounax or |
no 1,51 or Bepxa cBail, MpW YyCIOBHH, YTO TOJ HWKHUMH KOHI[AMH CBall OTCYTCTBYIOT
TJIMHUCTBIE TPYHTHI TeKy4Yeil KOHCHCTEHIIMH, OPTaHOMUHEPAJIbHBIE U OPraHUYeCKUE TPYHTHI.

Mogyne casura rpynta G = Eo/2(1+v) nmomyckaercs npuruMarh paBHbiM 0,4 Egp a
koaddunment K, pasabim 2,0 (rae Eg — Mmoxyias obmieit aedopmanmn).

Pacuernpiii muamerp d st cBail HEKPYIJIOTO CEYEHHs, B YaCTHOCTH CTaHIAPTHBIX
3a0MBHBIX CBail 3aBOJCKOTO U3TOTOBJIEHUS, BEIUUCIIAETCS IO (popmyre

4A
d ][::, (7.37)

rae A — TI0IIa b MTONEPEYHOT0 CEYCHUS CBaHU.

Pacuem ocadku ceaiinozo Kycma

7.4.4 Tlpu pacuere OcCaJOK TPYNIbl CBAaii HEOOXOAWMO YYUTHIBATH WX B3aHMMHOE
BIIMSTHHUC. I[OHOJ'IHI/ITG.HBHEUI OoCaJKa CBau, HaXOHHH[eﬁCH Ha PACCTOSITHUUN a (paCCTO}IHI/Ie
M3MEPSIETCS] MEXKTY OCSIMH CBail) OT CBau, K KOTOPOW MpHiIoKeHa Harpy3ka N, paBHa

N
s _, 7.38
ad Gll ( )

rae

017 In kGl ecnm k G, 1;
26,2 202 (7.39)
0 ecIm G, 1.
G,a

7.4.5 Pacuer ocanku i-ii cBaW B IpyIIe W3 N CBail MPU HU3BECTHOM pPaCHpEAeICHUN
Harpy30K MeXIy CBastMU MPOU3BOAUTCS 110 PopMyIie

N :
s; s(N; = 7.40
i ( i ) P ij Gl| ( )
rae S (N) — ocanka oquHOYHOM CBaw, onpeensemast mo Gopmyie (7.32);
dij — Koo HUIMEHTHI, paccunThIBaeMble 110 popmyse (7.39) B 3aBUCUMOCTH OT PacCTOSHUS

MEXIY I-# U J-# cBasMu;

Nj — Harpy3ka Ha j-10 CBalo.

B cnydae korna pacrpenenenue Harpy3ku Mex1y CBassMi Heu3BecTHO, hopmysta (7.40)
MOXKET WCIOJB30BaThCSA [UIS  pacdera B3auMOJCWCTBUS CBaifHoro (QyHIamMeHTa ¢
HaadyHIaMEeHTHOW KOHCTpykiued. [lpu 3TOoM ymoOHO HMCHONB30BaTh METOM  CHII
CTPOUTENBHON MEXAHUKHU.

B3auMHoe BiIMsHUE OCaIOK KYCTOB CBal CIIEYEeT YUUTHIBATH METOJIOM YIJIOBBIX TOUYEK.

Pacuem ocaoku ceaitnozo pynoamenma Kax ycioeHo2o (hynoamenma

746 Ocanka OosblilepasMepHOro cBaiiHoro (QyHgameHnta (CBaHOTO  IOJIS)
MOJICYUTHIBAETCS IO (hopmyrie
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S S  Sp S (7.41)

I'JIe Sef — OCaJIKa YCJIOBHOTO (DyH/IaMEHTa,;
ASp — ONOHUTENBHAS OCaKa 3a CYET IIPOAABIMBAHUS CBAll HA YPOBHE IOJIOIIBbI YCIIOBHOIO
byHnamenTa;
AS. — ONIOJTHUTENBHAS 0CAKa 33 CUET CHKATHS CTBOJIA CBA.
7.4.7 T'panunbl ycnoBHOro QyHmameHTa (cM. pHCYHOK 1) OmpenensioT Cieayromum

obpa3zom:
al il

=
—

B r

P27 AL

!
i

%
[
£

el M NV N____

A B

VAR VAV

P O=mmmm——— -1
M (= o= o o e = -

Pucynok 1 — OnpenesneHne rpaHull yCJIOBHOTO (pyHIaMeHTa NPH pacyeTe 0CaJKU CBAHBIX pyHIAMEHTOB

CHU3Y — ITIOCKOCThIO AB, mpoxosiieit yepe3 HIKHUE KOHIIBI CBaif;

¢ O0OKOB — BepTUKaIbHBIMU TUIOCKOCTSIMH AB 1 BI', oTcTosmmMu oT oceit kpaliHUX psoB
BEPTHKAIBHBIX CBail Ha paccrosiauu 0,5 mara caii (pucyHok 1, a), Ho He Oonee 2d (d — auamerp
WIA CTOPOHA TIONEPEYHOrO CEYCHHsI CBaW), a MNPU HAIMYAH HAKJIOHHBIX CBaili —
MPOXOASIIUMHE Yepe3 HIKHIE KOHIIBI 3TUX CBail (pucyHOK 1, 0);

CBEpXY — MOBEPXHOCTHIO IUIAHUPOBKH rpyHTa BI'.

Pacuer ocaaku ycioBHOro (yHIaMEHTa TMPOM3BOIAT METOJIOM  MOCIOWHOTO
CYMMHpOBaHUSA  JepopMauuil  JHUHEHHO-1e(hOPMUPYEMOTrO  OCHOBAaHUS C  YCIOBHBIM
orpanuueHueM cxumaemor Ttomm  (cm. CIT 22.13330). BeprukanbHOe HOpPMaIbHOE
HampsbkeHue (pp, ompezensiomee aedopmanuu M MIyOMHY —CXKMMAaeMOH  TOJIIH,
MOJICYMUTHIBACTCS TOJBKO OT ACUCTBUS HArpy3KH, NMPHIOKEHHONW K CBaiHOMY ()yHIaMEHTY,
T.e. BeC TpyHTa B Ipelelax YCIOBHOrO (yHIaMeHTa He YyduThiBaeTcs. HauanbHble
HAIPSDKEHUS 07y ONPEAEIIAIOTCA C YIETOM OTPBIBKM KOTJIOBAHA.

Bo3MorkeH Takke TpeXMEpHBI YHCICHHBIN pacueT 0CaJlki YCIOBHOTO (pyHIaMeHTa Kak
AHU30TPOIHOTO MAacCHBA C Y4E€TOM €ro KOHEYHOM JKECTKOCTH HA CIBHUI IO BEPTUKAJIbHBIM
IIJIOCKOCTSIM.

IIpumMmeuanune — [lpu pacuere OCHOBAHHI OIMOP MOCTOB YCJIOBHBINA (DYHIAaMEHT JOMYCKAETCS
NPUHUMATh OTPAHMYEHHBIM C OOKOB BEPTUKAJIBHBIMHM INIOCKOCTAMH AB u BI', OTCTOAIMMH OT Hapy»KHBIX
KpaifHUX PSIIOB BEPTHKAIBHBIX CBaii Ha pacctostauu h (g 1 o/4).

7.4.8 BennunHa ocaiky NpPOJABIUBAHUSA S, 3aBHCUT OT LIara cBail B CBallHOM HOIe,
MIpUYEM IIar MOXET ObITh MepeMeHHbIM. Pacuer  cienyeT BBINONHITH MPUMEHUTENBHO K
[WITMHIPUIECKOMY 00beMy (sS4eiike), B Tpenesnax KOTOPOro BCe TOYKM HAaxXOJATCs OJMke K
OCH JaHHOW CBaW, YeM K OCSIM OCTaJbHBIX CBail (3TO HE OTHOCHUTCS K KPallHUM CBasm).
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[Imomaae TOpU30HTAIBHOTO MOMEPEYHOI0 CEUEHHS STUYEMKU paBHA az, IJic @ — IIIar cBalHoro
MOJISi B OKPECTHOCTU JaHHOW cBau. I'pyHT B oObeMe SYCHKH JENUTCS Ha JIBE OJHOPOIHBIE
YacTH. B Mpenaenax JIHHBI cBau | ¢ momynem obOmei aedopmaruu E; u kosdduimenrom
norepeyHoi aedopMaiiu vy, a HIKE — ¢ aHAJIOTUYHBIME napameTpamu E; u vo. (B obriem
cilydae HEOJHOPOJHOTO IO TIIyOMHE OCHOBAHHUS ATH MapaMeTPhl MOJYYAOTCS OCPEIHCHHUEM,
cM. 7.4.3 v pUCYHOK 2.)

He

1ilillliiliiill
TTTTITITTITITTITTT

- Ok CHMMETPMI

|
{
|
|
!
[
TTT

%

/ _/"-.'-.
\ CBan /- r = 0,564a

Pucynok 2 — PacyeTHasi cxeMa MeToAa siYeHKH

Baemnsist Harpy3ka Ha siueiiky coctaBisieT P = p . B cimygae ogHOpOIHOTO OCHOBaHUS
(E1 = E5, v1 = v») 0ocajika MpoJaBIMBaHUS paBHA

2
" % (a 15d), (7.42)

2

S

rae d — nquamerp cBau.
Jlns uneansuoi ceau (E; = 0)
@ 5 kP

_, 7.43
po dEz ( )

S

rae k ,|A| )
B o6mem cnydae O < E; < E; ocaaka mponaBinvuBaHus paBHa
s

pl
S . (7.44)
" Sm, B E
Spo E, E
7.4.9 Ocanky 3a cueT cxaTHusl CTBOJIA JIOMYCKAETCs ONPENEIsATh 1Mo hopmyse
a
Pl (7.45)
EA
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Pacuem KomoOunuposanno2o ceaiHo-naummnoz2o ynoamenma

7.4.10 KomOunupoBanusiii cBaitHO-IuTHEIM (KCII) ¢yHmameHnTt, coderarommi
CONPOTUBIICHUE CBall W IUIUTHI, JOJDKEH NPUMEHSTHCS JUIS YMEHBIICHUS OOImeld u
HEPaBHOMEPHON OCaIKH COOPYKEHUU. J{OMYCTUMBI MPOEKTHBIE PENICHUS KaK C NMEPEMEHHBIM
B IUTAHE [IarOM CBaii, TaK U C TTOCTOSITHHBIM IIIaTOM.

7.4.11 Bonpmepa3MepHble CBaliHBIE KYCTHI U IIOJI CBAall B Cilydae, €CJIM UX OCHOBAHUE
CIIO)KEHO TECKOM CpEeJHEHl IJIOTHOCTH W IUIOTHBIMH, a TaKKe TJIUHUCTHIMU TPYHTaMH C
nokasareneMm Tekydectd Huxke I < 0,5, Moryr ObITh 3alIPOEKTHPOBAHBI KOMOMHUPOBAHHBIMHU
cBaiiHO-TUIUTHBIMU. [Ipu onupanun GyHraMeHTOB U3 cBail, 00BEAMHEHHBIX POCTBEPKOM, Ha
CKaJbHBIE W TONYCKAIbHBIC TPYHTHI UX CIEAyeT pPacCUUTHIBATh KaK YHCTO CBAHBIE
dbyHIamMeHTHI, 03 yueTa rnepeayn Harpy3Kyu Ha OCHOBaHWE (DYHIaMEHTHOM TUIUTHI.

7.4.12 Pacyer KOMOMHUPOBAHHOTO CBAHO-TUIUTHOTO (PyHAaAMEHTA JOJIKEH BKIIFOYATh!

OIIpEJICTICHNUE YCHIIMIA B 3JICMEHTAaX KOHCTPYKTHUBHOHN CHCTEMBI (B PSIOBBIX M KpaiHUX
CBasX, a TAKXKE B IUIMTE POCTBEPKA);

oTmpesieNieHue TMepeMeNIeHn KOHCTPYKTUBHON CHCTEMBI B IIEJIOM U €€ OTJCIBbHBIX
AJIEMEHTOB;

ompejieNieHue J0JeH Harpy3Kd, BOCIPUHUMAEMBIX CBasMU W OOBEOUHSIONICH HX
TIJIUTOM.

7.4.13 Beibop mmHbl cBail u ux mar B coctaBe KCII mpousBoauTcs Ha OCHOBAaHUU
pacuera mo aedopmanusM ¢ oOecrieueHHEeM JOMYCTUMOM BEIUYMHBI OCaJlOK, KPEHOB U
OTHOCHTEJIHOM Pa3HOCTH 0CAJ0K BO3BOAMMOTO coopyxeHus B coorBercTBru ¢ CIT 22.13330.

7.4.14 BenuuuHa coxuMaeMol Tomm H mpu onpeneneHnu ocaaku KOMOMHUPOBAHHOTO
cpaifHo-mmuTHOTO  (KCII) dyHmamenTa [oMKHA ONpEAeNsATbCS KakK Ul YCJIOBHOTO
dbyHIaMEeHTa B COOTBETCTBUH C peKOMeHaanusmu 7.4.7.

7.4.15. Pacyer CBafHO-TIUTHOTO ()YHIAMEHTA MOYKET OCYIIECTBIISITHCSA KaK TUIMTHI Ha
VIIPYTOM OCHOBAaHUHM C KCIOJIH30BAHUEM TEPEMEHHOrO0 B IUIaHE KOI(PQUIMEHTa YIPyroro
orropa TpyHTa. Ilpu 3TOM cCpenHss BeIWYMHA YIPYroro OTIOpa TPYHTA MOXKET OBITh
Ha3HauYeHa KaK HEMOCPEJACTBEHHO U3 MPOCTPAHCTBEHHOTO HEIIMHEHHOTO pacyeTa, TaKk U IMyTeM
pEeLIEHUs] OCECUMMETPUYHOW 3aJauydl [Jis SYEWKH, BKIIIOYAIONICH CBAal0 M OKPYXAIOUIUK ee
MaccuB TpyHTa (pucyHok 2). Ilpu Ha3HayeHUUW BENUYMHBI KOI(D(UIMEHTa yIpYyroro oTmnopa B
KpaeBbIX 30HaX M JPYrUX MecTaX KOHLEHTPAalUW HANpsDKEHUH CIeAyeT Y4YUThIBAaTh
MPOCTPAHCTBEHHYIO paboTy ¢yHmameHnToB. [lmaHoBoe pacmpeneneHue KECTKOCTHBIX
XapaKTepUCTHK B 3TOM ciydae OINpeiesisieTcs Ha OCHOBAHWU YMCIEHHOTO MOJEIUPOBAHUS C
MCIOJIb30BAHUEM T€OTEXHUYECKUX MPOTPAMM WJTH UHBIX PEIICHUH.

7.4.16 Ilpu mpoBeneHUHM NPEIBAPUTEIBHBIX PACUYETOB OCAIKU Sy, CBAWHO-TUTMTHOTO
dbyHIaMeHTa CIeAyeT YIUTHIBATh, UTO €€ BEJIMYMHA HE MOXET MPEBBICUTH OCAJKH ILTUTHOTO
dbynmamenTa, onpeneneHHon B cooTBeTcTBUM ¢ MeToaukoi CII 22.13330, u okasarbcsi MeHee
OCaJK{ CBafHOTO PyHIAMEHTA, MONYYEHHOW IO CXEME YCIIOBHOTO (PyHIaMEHTA.

7.5 Oco0eHHOCTH NPOEKTHPOBAHUA 00JIbIIEPa3MEePHBIX KYCTOB U NOJIel cBail
U IUTUT POCTBEPKa

7.5.1 Pacuer KOHCTPYKTHUBHOW CHUCTEMBI «CBailHO€ OCHOBaHME  HW3rubaemas IJIMTa —
BEpXHEE CTPOCHHME» B OOLIEM CiIydae CIeAyeT NpOM3BOJUTh B TMPOCTPAHCTBEHHOM
IIOCTAHOBKE C Y4ETOM COBMECTHOM Pa0OThl HAA3EMHBIX U MOJ3E€MHBIX KOHCTPYKLIMH 3/1aHHH,
CBalHbIX ()yHAAMEHTOB U HX OCHOBaHMs. OmpeneneHHe BHYTPEHHUX YCHIMH B CBasX U
IUIUTE POCTBEPKA CJIENYET BBINOJIHATH YUCIEHHBIMU MeTofamMu Ha OBM c ucnonbs3oBaHuEM
anpoOMpPOBaHHBIX MTPOrPAMM, OMUCHIBAIOIINX TAKOE B3aMMO/ICHCTBHE.
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7.5.2 Ilpu pacuere OoJsblIepa3MEpHBIX CBaHBIX (PyHIAMEHTOB Ae(OpMaIMOHHBIC
XapaKTepUCTHKU MaTepuajia CBaif, pocTBepKa U HAAPYHAAMEHTHBIX KOHCTPYKIUI
JOMYCKAeTCsl CYUTATh YINPYTHMM, OTPAHWYMBAsl PAacueTHBIC YCWIIMS MpelesiaMHu JIMHEHHON
MPOMOPLMOHAIBHOCTH. MeXxaHHuecKkoe TIOBEJIEHHE TPYyHTa JOKHO MPEUMYILECTBEHHO
OIMCHIBATHCS] HETMHEWHBIMU MOJICIISIMH.

7.5.3 Mexanundeckas paboTa rpyHTa MMPU OMPEJEICHUN BHYTPECHHUX YCHJIMM B CBasX B
coctaBe  OoJyiblIepa3MEpHBIX  CBaHBIX  (YHIAMEHTOB  NPEUMYIIECTBEHHO  JOJDKHA
OTMCHIBATHCS MOJIENSIMH, UCIIOJIb3YIOUIUMH XapaKTEPUCTUKU IPYHTA, ONpeesieHue KOTOPhIX
permamentupoBano  jaedctBytommmMu  [OCT. C  1menpio  BbIsBIEHHS  0COOEHHOCTEH
MeXaHHYecKoi paboThl (yHIAMEHTOB M HAJ3€MHBIX KOHCTPYKLIMH B OTHENBHBIX CIydasx
MOTYT TIPUMEHATHCA OoJiee CIOXKHBIE YIPYrOIUIACTHYECKUE MOJEIH, YYUTHIBAIOIIUE
VIIPOUHEHHWE M pa3yNpOYHEHHWE TPYHTOB, IUIATAHCUIO U Jp. (MHOromapaMeTpuyecKue
YIPYroIIacTUYECKHe MOJIeH). BO3MOKHOCTE BbIOOpa TakoW MOAEIH JIOJDKHA OMPEICIISThCS
MOJIHOTOW ~ MH)KEHEPHO-T€OJIOTMUECKUX  M3bICKAaHMM U ypOBHEM  OTBETCTBEHHOCTH
MPOEKTUPYEMBIX coopykeHHi. [Ipu mnpoBeaeHMH pacdeToB MO MHOTONapaMETPUUYECKUM
YIIPYTOIUIACTUYECKUM MOJIEIISIM B COCTaBe MPOEKTa HEOOXOAMMO MPOBOAUTH COIMOCTABIICHUE
pe3ybTaTOB pacueTa IO Pa3IUYHBIM MOJEIAM M YYUTHIBATh BO3MOXKHOE YBEIUYCHHE
BHYTPEHHUX YCUJIMH 1JI BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB.

7.5.4 Tlpu moCTpOE€HHWM pacUYEeTHOW MOJCIIM OCHOBAHUS IOJDKHBI OBITh  Ha3HAYEHBI
HEOOXOAUMBIE Ta0ApUTHl PAacCUETHOM 00JacTH M KOH(UTYpaIus KOHEYHO-3JIEMEHTHOW WIIH
KOHEYHO-Pa3HOCTHOW pa30uBKu. Pa3Mepsl 00acTH OCHOBaHMS, IPUMBIKAIONIECH K CBAHHOMY
GbyHIaMEHTYy W YYUTBHIBAEMOW MpPHU pacueTe CBafHOTO OCHOBAHHS, JOJDKHBI 00eCreunBaTh
OTCYTCTBHE CYILIECTBEHHOTO BIMUSHUSI TPAHUYHBIX YCIIOBUN Ha Pe3y/IbTaThl pacueToB.

7.5.5 Ilpm mnpoBeneHHH pacyeToB (YHAAMEHTOB CIIEAYeT YUUTBHIBATh BIIHMSHUE
YCTPOMCTBA KOTJIOBaHA, €ro OrpakIaloluX KOHCTPYKIIMH, MOCIeI0BaTEIbHOCTH BO3BEICHUS
OJI0KOB, YacTel U ouepeneil COOpyKEeHHUs, HEOHOPOIHOCTH B I€0JIOTMUYECKOM CTPOCHHUU.

7.5.6 Pacuernast monenb OoJblIepa3MEpHBIX KYCTOB M TOJIEH CBall JOJDKHA CTPOUTHCS
TakuM 00pa3oM, YTOOBI COAEp)KaThb IOTPEHIHOCTh B CTOpOHY 3amaca HaJeKHOCTH
MPOEKTUPYEMbIX (YHIAMEHTHBIX M HaJ3eMHBIX KOHCTpykuui. Ecimm 3apanee Takas
MOTPEIIHOCTh HE MOXET OBITh ONpezeieHa, He0OXO0IUMO IPOBEICHNE YTOUHSIONMX PAaCueTOB
U olpeJenieHue Haubosee HeOIaronpHUsATHBIX BO3JAECHCTBHI Ha KOHCTPYKIUH. Takxke cieayeT
YYUTBHIBATH BO3MOXKHBIE HEOIPEJECICHHOCTH, CBS3aHHBIC C Ha3HAYEHHEM PACUETHOM MOIETH U
BbIOOpOM J1e(hOpMAIIMOHHBIX U IPOUYHOCTHBIX MOKa3aTenel rpyHToB ocHOBaHUs. /[ aToro npu
MPOBEICHUN KOMITBIOTEPHBIX PAacyeTOB OONBLIEPa3MEPHBIX TPYII CBAil U CBAMHO-TUIMTHBIX
(GyHIAMEHTOB PEKOMEHAYETCS IMPOBOJIUTH COMOCTABIEHUE OTAEIbHBIX PE3Y/IbTAaTOB pacueTa
AJIEMEHTOB PACUETHOM CXEMBbI C AaHATUTUYECKUMH PEIICHUSMH, BBITOJIHATH COMOCTABUTEIILHBIC
WM abTEPHATUBHBIE PACUEThI IO PA3JIMYHBIM F€OTEXHUYECKUM IIPOTPaMMaM.

7.5.7 Tlpm pacuerax, HUCIOJNB3YIOUIMX IS KaXAOTO I-TO CJIOS TPYHTa TOJBKO
CTaH/JapTHBIE Je(OpPMaIOHHbBIC MapaMeTpbl TPYHTOB (Ej — MOAynb AedhopManuu i-ro ciost
IPYHTA [0 BETBU MEPBUYHOTO HArPYXKEHUs, E,j — MOIYNb IepOpMaIiu i-ro CJI0si TPYHTa 10
BETBU BTOPUYHOTO HATPYKEHUS H i — koddpodunuent Ilyaccona i-ro cios TpyHTa),
JOMYyCKaeTcsl TyOMHY pacueTHOW o0JIaCTH Ha3HAYaTh TaK )K€ KaK M IpU pacueTax OCaJoK IO
cxeMe ycioBHOro (¢yHnamenta mnopapasaena 7.4, Ilpu mnpoBeneHMHM pacyeToB  TO
MHOTOMapaMeTPUUECKUM MOJENSIM TJyOMHa CKMUMaeMOM TOJNIIM JOJDKHA OMpENeNaTbcs Ha
OCHOBaHUU MPOBEJACHHBIX PACUETOB.

7.5.8 Ilo pesynpTaTaM pacyeToB [OJDKHA OBITh BBIABICHA KadyeCTBEHHAs |
KOJIMYECTBEHHAs] KapTHHA TPYNIOBOTO M KpaeBoro 3¢ (}eKkToB B CBaifHOM OCHOBaHHH, T.C.
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0COOEHHOCTH pabOTHI CBaid, HAXOANIMXCS HA PAa3HBIX ydacTKax cBaitHoro mosist. Heobxoammo
YYHUTHIBATh YBEJIMYCHHE IOJATIMBOCTH CBail, pabOTAIOMMX B COCTaBE CBAaWHOW TPYIIIbI
(monsi, KycTa) 1O CpaBHEHHIO C pPa0OTOM OJMHOYHBIX CBail, a TaKke NepeMEHHOCTb
CONPOTHUBIICHHSI CBall M TPYHTA B 3aBUCHMOCTH OT UX MECTOIOJIOXEHHsI (KpaeBoro: yrioBoro,
TOPLIEBOTO U IIp.; BHYTPEHHEI0: HEHTPAJIbHOI0, IPOMEXYTOYHOIO U Ip.; B pa3peKEHHON WU
CTYILIEHHO} YacTH U IIp.) B TPYIIIIE.

7.5.9 Ilpu pacuere HaJ3eMHBIX U (YHIAAMEHTHBIX KOHCTPYKUUH 3JaHUN JOIMYCKAaeTCs
CBalfHOE OCHOBaHHE OMNUCHIBATH C IIOMOIIBI0 JMHEHHBIX W HEJIMHEHHBIX KOHTAKTHBIX
3JIEMEHTOB MOJATJIMBOCTH. XapaKTEPU3YIOLUIUE 3TU AJIEMEHTHl 3aBUCUMOCTH «HAarpyska —
ocajgka» Il TOJOB CBail M MEXKCBaHON TMOJOLIBHI IUIMTHI-POCTBEPKA PEKOMEHIYETCS
OIIpeNIeNIATh MyTeM MPOCTPAHCTBEHHOTO pacueTa CBaHOTO OCHOBaHUS MO aedopMalusM B
IUarna3oHe Harpy3ok, XapaKTepHU3YIOLIEeM BO3MOXHbBIE Iepernajbl pacueTHBIX peakuuid B
rojoBax cBall M MexKcBaHOro rpyHTa. Jlomyckaercsi ONMUCHIBaTh pabOTy HETMHEHHBIX
KOHTAKTHBIX JJIEMEHTOB MOJATIMBOCTU IYTEM HECKOJBbKUX HTEpaluii C HU3MEHEHUEeM
(mepecyeToM) KECTKOCTEH JIMHEHHBIX KOHTAKTHBIX 3JIEMCHTOB.

7.5.10 Jlnsa ompeneneHUs] >KECTKOCTHBIX XapaKTEPUCTUK OCHOBAHUS JOTTYCKaeTCs
3aMEHATHh IPOCTPAHCTBEHHBIM pacueT CBAlHOIO OCHOBAaHUS B IIEJIOM pacuyeToM €ro
XapakTepHbIX ¢parmMeHToB. [Ipu mpoBeneHHWH TakuX PpacyeToB AONYCTUMO  M3rHOaeMblii
POCTBEPK MPUHUMATh AOCOIIOTHO KECTKUM.

7.5.11 KoHLEHTpaluio CABUTOBBIX Je(opMaluil U MiacTU4ecKoe TEYEHUE TPYyHTa IO
TpaHUlle  «CBasg — TPYHT» CIeAyeT OMNHUCHIBATh MYTEM HCIOJb30BAHUS CHEIHATbHBIX
«iHTep(EHCHBIX» (KOHTAKTHBIX) JJIEMEHTOB WJIM HAJUICKAIIEro CryIICHUs KOHEYHO-
AJIEMEHTHOM (KOHEYHO-PAa3HOCTHOH) pa3OMBKHU.

7.5.12 Jlnsa coopyxennii | ypoBust otBerctBeHHOCTH (TOCT 27751) pacueT pocTBEpKOB
0oJbIIepa3MepHbIX CBAHHBIX (DYHIaMEHTOB JOJKEH OCYLIECTBIATHCA TOJIBKO B HEJTWHEHHOM
nocraHoBke. J{nst coopyxenunii |l u Il ypoBHEll OTBETCTBEHHOCTH JOIYCKAETCs BBINOJIHATH
pacueT M3rubaeMoro pocTBepka C HUCIHOJb30BaHHEM MOJIEIH YIPYroro OCHOBaHUS,
XapakTepu3yeMoro TMEpeMEHHBIMH B  IUIaHE  KOX(PQHUIMEHTAMH  JKECTKOCTH.  OJTH
K02 PUITUEHTHI Ha3HAYalOTCSA IO pe3ylbTaTaM pacueTa CBaHOTO (yHIaMeHTa TI0
nedopmarusm cornacHo nonpaszzneny 7.4. Ilpu 3TOM mpu MPOEKTUPOBAHUU KOHCTPYKLUHU
IUTUTHOTO POCTBEpKa CielyeT BhIOMpaTh HauOosiee HEOMArompHsTHBIE CIy4ad BO3MOYKHOTO
pacripesieieHusl CONPOTHUBIICHUI cBaif B IUIaHe. BBIOOP TOMIIMHBI pOCTBEpKa OMpeAesseTcs
pacueToM Ha IpoJaBIUBaHHUE.

7.5.13 ApmupoBaHHME TUIMTBI POCTBEPKA BBINOJHIECTCS apMaTypHBIMU CETKaMHU WU
oTnenbHbIMU cTepkHsIMU B cooTBeTcTBUU ¢ CII 63.13330. I1pu sTOM HE0OX01uMast BETHYUHA
pabouero apMHUpOBaHUS POCTBEPKA OINpPEAENAETCS MO ACUCTBYIOIIMM B €r0 CEYEHUAX
YCUJIUSIM, OTIPEIETICHHBIM COTJIaCHO TPEOOBAHMSIM HACTOSILIETO pa3zena.

7.5.14 Pacyer 1o MPOYHOCTH MaTepHalia CTBOJIA CBall B COCTaBE CBAHO-TUIMTHBIX
¢dbyHIaMeHTOB, OoJblLIEpa3MEPHBIX KYCTOB M TOJIEH CBail CleAyeT OCYIIECTBISATH C Y4ETOM
BO3MO>XHOCTH IIEPETPY3KH CBai, JUIsl YETO pacueT CBail 110 MPOYHOCTU €€ MaTepHuala CieayeT
BECTH Ha HArpy3ku, B 1,5 pa3a mpeBbllIaronie pacyeTHYIO BEIMYMHY ycunuil B cBasx. [Ipu
IIPOBEJICHUN YKa3aHHBIX PACUETOB CIEAYET YYHUTHIBaTh MECTOIIOJIOKEHHME CBail B COCTaBe
(dhyHIaMEHTOB.

7.5.15 bBonbiiepazMepHble KYCTbl M TIOJSL CBail ClIEAYeT NPOEKTUPOBATH C YYETOM
BO3MOKHOCTH TIepeaun HAarpy3kd Ha TPYHT HEMOCPEICTBEHHO 4Yepe3 IMOJOIIBY IUIUTHI
pPOCTBEpKa, B CBA3M C YeM B MPOEKTE JOJDKHBI OBITh MPEIYCMOTPEHBI MEPONPHUSTHS IO
COOTBETCTBYIOIIEH MOATOTOBKE OCHOBaHMs. [Ipy HazHayeHUM TIIYOMHBI 3aJI0KEHUS TUIMTHOM
YaCcTH CBaAHO-TUTUTHOTO (hyHAaMEeHTa He0OOXOAMMO YUUTHIBATh CE30HHOE ITPOMEP3aHUE TPYHTOB.
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7.5.16 B mpoekte CBaiiHBIX M TIMTHO-CBAWHBIX (YHIAMEHTOB COOPYKCHHUH IEPBOTO
YPOBHSI OTBETCTBEHHOCTH CJIEyeT IPEIyCMaTPUBATh YCTAHOBKY CIICIUANBHBIX JIaTYAKOB
W3MEpEHUsl YCUIIMKA B HauOoJiee HArPYKCHHBIX CBasx COOpPYXeHUs. J[aT4uKu MOIKHBI OBITH
YCTAaHOBJICHBI HE MEHEE 4YeM B 2-pSAIOBBIX, 2-yIJOBBIX W 2-KpaeBBIX CBasX B Hambojee
HArpy>KEHHBIX 9aCTAX COOPYKEHHUSI.

7.5.17 Tlpu yctpoiicTBe OypOHAOMBHBIX cBail auamerpom, npepbimatronmM 800 MM, He
menee 10 % u3 Hux, (a npu Harpyske 6osee 500 kH — Bce cBau) TO/DKHBI OBITH 3aIPOSKTHPOBAHbBI
C apMaTypHbIMH KapKacaM{, OCHAICHHBIMU CIICIHATFHO MPEIyCMOTPEHHBIMUA TPYOKaMH,
00€CTeYHBAOIIIUMUA BO3MOKHOCTD KOHTPOJISI CILIOITHOCTH M TIPOYHOCTH OETOHA CBAWHBIX CTBOJIOB
HEpa3pyIIAIOIIIMA METOAAMH.

7.6 Oco0eHHOCTH NPOEKTHPOBAHNS CBaHBIX (PyHIAMEHTOB
NP PEKOHCTPYKUMH 3AHUIN U COOPYKEeHU I

7.6.1 IlpumeHeHne cBallHBIX (DYHIAMEHTOB IIPU PEKOHCTPYKIIUH 3IaHUH M COOPYKEHHM
HauboJjee 1enecoo0pa3Ho MPH 3HAYUTENFHOM YBEIMYEHHWU HArpy3kd Ha OCHOBAHHME WM NpU
HAJIMYUU B OCHOBAHUU CIIA0BIX TPYHTOB.

s cBaliHBIX (QYHAAMEHTOB MOTYT OBITH MCIIOJIb30BaHbI 3a0WBHbBIC, B/IABIMBAEMBIE,
OYpOMHBEKIIMOHHBIE U IPYTHE BU/IbI CBall IPU COOTBETCTBYIOIIEM 00OCHOBAHHH.

7.6.2 CgaitHple (yHIAMEHTHI TPU PEKOHCTPYKIIMHM 3IaHAH W COOPY)KEHHUH CIemyeT
MIPOEKTUPOBATh B COOTBETCTBHM C TpPeOOBAHUSMHM HACTOSIIErO MOJpasfesia U MOJpa3ieioB
7.1 7.4. VIcxomHble JaHHBIE NJIs1 IPOSKTUPOBAHUS IOMUMO YKa3aHHBIX B 4.1 MOKHBI comepKarh
pe3ynbTaTthl 00CIeIOBaHUSI OCHOBaHWUM, (YHJAaMEHTOB M KOHCTPYKLHUH PEKOHCTPYHPYEMOIO
3MaHus, a cornacHo 5.14 5.17 B ycnoBUSIX CYLLECTBYIOLIEM 3aCTpOMKM  TakKe 34aHUM U
COOpY)KEHHUH, MOMaJaloIuX B 30HY BiusiHUs pekoHcTpykimu (cm. TOCT P 53778).

7.6.3 HMHXEHEpHO-TEOJIOTHYECKHE HW3BICKAaHHUS Ui PEKOHCTPYKLUMU  JTOJIKHBI
MPOBOJUTHCS B COOTBETCTBHM C TPEOOBAHUSAMH pasfiesia 5 ¥ C y4eTOM JOMOJTHUTEIbHBIX
ykazanuit pasaeno 9 13 nactosimero CII.

7.6.4 B npoekTax peKOHCTPYKIIMHU OCHOBaHUHW W (HYHIAMEHTOB 3[IaHUU U COOPYKCHHI
JNOJDKHBI TIPUHUMATBCS TaKWE PEHICHHs, MPH KOTOPBIX MAaKCHUMAJbHO HCIOJIB3YIOTCS
CYIIECTBYIOIUE KOHCTPYKIMHU (YHIAMEHTOB U HECYIIasi ClIOCOOHOCTh IPYHTOB.

7.6.5 dynmaMeHThl U3 3a0MBHBIX CBail, MPOEKTUPYEMBbIC IS PEKOHCTPYKIUU B
YCIIOBUSIX CYIIECTBYIOUIEH 3aCTPOMKH, TOJKHBI MPOBEPITHCS Ha 0€30MacCHOCTh IO YCIOBUSIM
JUHAMHYECKUX  BO3JCHCTBHII HAa KOHCTPYKIIMM  ONU3KOPACTIONOKEHHBIX 3JaHUH U
COOPY)KEHHUM B COOTBETCTBUHU C TpeOoBaHusMH 4.8, a Takke Ha 0€30MaCHOCTH IO YCIOBHIO
CMEIIIEHUS TPYHTA BOKPYT TOTPYKAEMBIX CBAiA.

BezonacHoe 1o yciaoBUsSM JMHAMMYECKUX BO3ACHCTBUI paccTosHME I, M, OT MOTPYyKaeMbIX
CBali JI0 3[TaHUI UJIF COOPY)KEHHH, KaK MPaBUIo, JODKHO Ha3HAYAThCsl HE MeHee 25 M.

7.6.6 Eciu paccrosHue ' OT OMKalIIMX MOTPY)KaeMbIX CBail MeHbLIe 25 M, JIOIMYCTUMBbIE
Oe30macHble PACCTOSHUS CJEAYeT YCTAaHABIMBATh WCXOAS W3 YCIOBHUS, YTOOBI CKOPOCTh
BEPTHKAIBHBIX KoNeOaHmii (yHmameHta V, cm/c, Ha pacCTOSIHMM I OT TIOTpY)KaeMOW CBauW HE
MpeBbIIaa MPEENTbHO JOMYCTUMOTrO 3HAUEHUs JUTsl JAHHOTO 3/1aHUSI WM COOPYKEHHS, KOTOpOoe
JIOJDKHO YCTaHABIIMBAThCS B 3aBUCUMOCTH OT KOHCTPYKTMBHBIX OCOOCHHOCTEH 3[daHMs WM
COOpYKEHHSI M KaTeropuu MX COCTOsSHUS. [l 37aHuM, HaxXOASAIIMXCS B YIOBIETBOPUTEIHHOM
COCTOSIHMH, TIpH 3a0MBKe CBaii MOJIOTaMH JOITYCTHMBIE 3HAYEHHUS CKOPOCTEHN KoJieOaH!ii MOTYT ObITh
orpeneneHsl o Tadmwie 7.20. B HeoOXoaMMBIX CiTydasix, B TOM YHCIIE TIPH BHOPOIIOTPY)KEHUH CBa,
JIOMTyCTHMBblE 0€30IaCHBIC PACCTOSHMS JIOJDKHBI YTOUHSTHCS HA OCHOBE HMHCTPYMEHTATBbHBIX
MCCIIEZIOBAHMI TTapaMeTPOB KosieOaHUi TPyHTa M COOPYKEHHI IPH ITPOOHOM TOTPY>KEHHH CBail.
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IIpumMedanue — YMEHbIICHHUEC HETATUBHOTO JUHAMHUYECKOTO BO3JCHCTBYS OT 3a0WBKH CBail HA
CYIIECTBYIOIINE 3IaHUS W COOPYKEHHS BO3MOXHO ITyTeM TMIOTPY)KCHHS CBail B JHAepHBIE CKBa)KUHEI,
NPUMEHCHHUEM THAPOMOJIOTOB C OOJBIION Maccoil WX yJAapHOH dYacTH NPU MAaJlOi BBICOTE €€ IOJbeMa,
BUOPOTIOTPYKCHHUS U JIP.

Taonuma 7.20

I[OHyCTI/IMLIe CKOPOCTHU KOIIe6aHPII>i, CM/C, 1IpU T'PYHTAX OCHOBAHUSI

Ileckn
KoncTpykuuu 31anuit 1 coopyxKeHui IUIOTHBIE | CpeJHeH IIOTHOCTU | PBIXJIBbIC
I'MMHUCTBIE TPYHTHI IPU MOKAa3aTese TeKY4eCTH
I, <05 0,5<1,<0,75 I, >0,75

MounonuTHbIE XKe1e300€ TOHHBIE U 45 3,0 1,0
KapKacHBIC CO CTaJbHBIM KapKacoM
KapkacHble ¢ paMHBIM KapKacoM U3 3,0 15 0,5
MOHOJIUTHOTO JKeJIE300eTOHa
Kupnuunsie 6J1I0YHBIC U TTAHCITHHEIC 2,0 15 0,4

3HavyeHHsT CKOPOCTH KoneOanuii V, cMm/c, 34aHWN W COOPYKCHHMH BBIYHCISIOT 10
bopmyie
V = 2n0d, (7.39)

I/Ie 0. ¥ O — COOTBETCTBEHHO aMILTUTY/IA U YAaCTOTa KOJIEOaHH, OIpeeNisieMbIe IKCIIEpUMEH-
TaJIBLHO TIPU MPOOHON 3a0UBKE CBai.

7.6.7 B cnydasx koraa mpuMEHEHHE 3a0MBHBIX CBall BOJW3M CYIIECTBYIOIINX 3AaHUN H
COOPYKEHHI OKa3bIBAECTCS HEBO3MOKHBIM 110 YCJIOBUIO JUHAMUYECKHX BO3JICHCTBUI, OHHU
MOTYT OBITH 3aMEHEHbl Ha BJaBJIMBAEMbIE CBaW, TOTPYKAEMble CICIHATbHBIMU
CBAEB/IABJIMBAIOLIMMHU YCTAHOBKAMH WIIH C TOMOIIBIO JOMKPATOB.

MunumanpHO HeoOxoaumoe ycunue F, kH, s BoaBnmuBaHusi CBail JOIMycKaeTcs
OTIpeNeTATh 10 hopMyIie

F>H8c (7.40)

rine @ — xo>dpdunment ycnosuit paboThl, IPUHIMAEMBIH IPH CKOPOCTH MOTPYKEHUS CBaM 70
3 M/mMuH paBHBIM 1,2;
Fd — Hecymast cnocoOHOCTh CBau MPH Pa3JIMUHbIX TIYOHMHAX €€ MOTPY>KEHUS B TPYHTOBBIX
YCIIOBUSIX Y4acTKa CTPOUTENbCTBa, KH.

[Ipn mpuMeHeHMH BIABIMBAHWS CBall ISl YCHJIGHHS OCHOBAaHUN PEKOHCTPYHPYEMBIX
3MaHUi MUX (QyHIAMEHTHl M TMOA3EMHbIE KOHCTPYKIMHM JOJDKHBI OBITh IPOBEPEHBI Ha
BO3MOXXHOCTh BOCHPUSATHSI YCUJIHSI BIABIMBaHUA F 1 B ciiyyae HEOOXOAMMOCTH YCUIICHBI.

7.6.8 B cnywyasx mnpuMeHeHHs OypOBBIX CBali TIPH PEKOHCTPYKIIUU 3JaHUUA W
COOpPY)KEHHI HE0O0XOJAMMO TPOBECTH OLEHKY BO3MOXHOW IIPH YCTPOHCTBE TaKUX CBaii
TEXHOJIOTMYECKONW OCaJKH, KOTOpas MOXKET BbI3BATh OCAAKy OJIM3KO PACIIOIOKEHHbBIX
(GyHIaMEHTOB, a TaK)K€ MPEAYCMOTPETh MEPONPUATHS MO YMEHBIICHHIO TEXHOJIOTHYECKOM
OCaJKM, B TOM YHCIE U 3a CYET HCIOJIb30BAaHUS CTAHKOB, OCHAIEHHBIX HMHBEHTAPHBIMU
o0caHBIMU TpyOaMH.

7.6.9 Ilpm ycunmeHuu cCBaWHBIX (YHIAMEHTOB PEKOHCTPYHPYEMBIX 3JaHHH IyTeM
MOJBE/ICHUS JOMOJHUTENBHBIX CBail MOJ CYIIECTBYIOLIME POCTBEPKH MOCIETHHUE IOJIKHBI
MIPOBEPATHCS Ha MPOYHOCTh B CBA3M C M3MEHEHHWEM HAarpy30K M MecT MX NpuioxeHus. B
cllyyae HEeJJOCTaTOYHOM MPOYHOCTH POCTBEPKOB HEOOXOMMO MPOECKTUPOBATh UX YCUJICHHUE.

7.6.10 JlomonHUTENBHBIE OCAAKU OCHOBAaHMH PEKOHCTPYHUPYEMBIX 3[aHUU U
COOpPY)KEHHH, BBI3BaHHBIE PEKOHCTPYKIMEW, HE JOJDKHBI IPEBBINIATh  MPEACIbHBIX
JOTIONTHUTEIBHBIX 3HAYEHUM, KOTOpblEe CIEAyeT yCTaHaBIMBaTh B COOTBETCTBUU C
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TpeOOBaHUSIMU  CIIELMATIBHBIX TEXHUYECKUX YCIOBUH B 3aBUCUMOCTH OT  YPOBHS
OTBETCTBEHHOCTH KaK CaMOTr'0 COOPYXEHHUS M KaTErOpUM COCTOSHHUS €ro KOHCTPYKIUH, TaKk U
MPUMBIKAIOINX K HEMY 00BEKTOB OKPYKaIOIIeH 3aCTPONKH.

7.6.11 Bpibop Tuna cBau, MaTepHaia U METOAA €€ YCTAaHOBKH CIICIYeT MPOU3BOJIUTH C
YUETOM:

TPYHTOBBIX U THJIPOT€OJOrMYECKUX YCIOBHUM Ha IJIOIIAJKE, BKIIIOYasi MPUCYTCTBUE WU
BO3MO>XHOCTb IIPUCYTCTBHUS NIPEMATCTBUI B OCHOBAaHUU;

HaANpPsDKEHUH B CBae MPU €€ YCTAaHOBKE;

BO3MO>XHOCTH COXPaHEHHs U IPOBEPKH LIETIOCTHOCTH CBau IIPU YCTAHOBKE;

BJIMSTHUSL METO/A U MOCJIEeI0BAaTeIbHOCTH YCTaHOBKM CBail Ha Y)K€ YCTaHOBJICHHBIE U Ha
IIPUMBIKAIOIINE COOPYKEHHSI U KOMMYHUKAIIUH;

JIOTIYCKOB, B IpeliefaXx KOTOPBIX CBasi MOXKET OBITh HAJIEKHO YCTAHOBJIEHA C Y4ETOM
TEXHOJIOTUYECKHUX OCAJIOK;

pa3pyLUIUTENbHBIX XUMHUUYECKHUX BO3ACHCTBUI B OCHOBAHUH,

BO3MO>KHOCTH CBSI3U PA3JINYHBIX TOPU30HTOB MOA3EMHBIX BOJ;

IPY30MOIbEMHBIX U TPAHCIIOPTHBIX ONEpalyii co CBasiMH,

BIIMSIHUS YCTPOMCTBA CBall HA COCEIHUE 3/1aHMUS.

7.6.12 Tlpu paccMoTpeHHH TepeuynciaeHHbIX B 7.6.5 7.6.11 BompocoB ciemyer oOpaTHTh
0co00e BHUMaHUE Ha CJIeIyIOLI1e MOMEHTHI:

nepeMeleHus 1 BUOpaIuy COCEHUX 3/1aHUM MPpU yCTPOICTBE CBai;

UCIIOJIb3YeMbIH THI MOJIOTA WJIM BUOpAToOpa;

JMHAMUYECKHE HANpSOKEHUs B CBae pU 3a0MBKE;

IpU YCTpoiicTBE OYpOBBIX CBail, Ui KOTOPBIX HCIOJB3YIOTCS >KUIAKOCTH BHYTPHU
CKBA)XMHBI, HEOOXOIMMO MOJJICP)KUBATH JTABICHUE XKUJIKOCTH Ha YPOBHE, 00€CIeUHBAIOIIEM
YCTOMYMBOCTh CTEHOK CKB@XMHBI M  HCKIIOYAIOIIEM BO3MOXKHOCTb BO3HHMKHOBEHUS
TUIpOpa3pbIBOB;

OYHMCTKA JIHA, & MHOT/Ia ¥ CTBOJIa CKBKMHBI OT IIIaMa, OCOOCHHO MPH WX HATIOJHEHUHU
OCHTOHHUTOBBIM PAaCTBOPOM;

MECTHAasi HEYCTOWYMBOCTh CTBOJIa CKBAXHHBI IPH OETOHMPOBAHUHM, UYTO MOXKET
MIPUBECTH K MONAJAHUIO TPYHTA B TEJIO CBaw,

NOTIaJlaHNe TPYHTA W BOJABI B TEJO HAOMBHBIX CBall M BO3MOXHOE HApPYLICHHE CHIPOTO
0eToHa MOTOKOM BOJIbI;

BJIMSIHUE HEBOJIOHACBILICHHBIX CJIOEB MECKa BOKPYT CBau, KOTOPHIE OTOMPAIOT BOIY U3
OeToHa;

3aMeISIIONIEe IeCTBIE XMMUYECKUX BEILIECTB, COJIEP KAIIMXCSl B TPYHTE U TPYHTOBOI! BO/JIE;

VILIOTHEHWE TPYHTa M BO3HUKHOBEHUE IIOPOBOIO JaBJIIEHHs INpPU YCTPOWCTBE CBail
BBITECHEHHS,

HapylIeHUe TPyHTa PH OypeHUN CKBAKUH JJISI CBA.

8 TpeOoBaHMS K KOHCTPYHMPOBAHMIO CBaiiHBIX QyHIaMEHTOB

8.1 Cgaiinbie (GyHIAMEHTHI B 3aBUCUMOCTH OT JEWUCTBYIOIIUX HAarpy30K CIIeIyeT
IIPOEKTUPOBATH B BUJIE!

a) OAMHOYHBIX CBail — IO/ OT/IE€JIBHO CTOSIIIKE OMOPHI;

0) cBalfHBIX JIGHT — IOJ CTECHBI 3[JaHUN U COOPYKEHHUH Ipu nepenaue Ha GyHAAMEHT
pacnpeieNieHHbIX 10 JUTMHE HAarpy30K ¢ PacloyiokKeHHeM CBail B O/IMH, JBa U 0oJiee psJIoB;

B) CBalHBIX KYCTOB — IIOJl KOJIOHHBI C PaclOJOXEHHEM CBall B IIAHE Ha y4dacTKe
KBaJpaTHOM, IPSMOYTOJIbHOM, TparenenIaabHON U Ipyrux Gopm;
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I) CIUIOIIHOTO CBaifHOrO TMOJS — TMOJA TsDKEIble COOPYKEHHUS CO CBasMH,
PacroJOKEHHBIMUA TOJI BCEM COOPYKEHHUEM U OOBEAMHEHHBIMHU CIUIOIIHBIM POCTBEPKOM,
MOJIOIIBa KOTOPOTO pa3MelieHa Ha rpyHTe (OETOHHOW TOATOTOBKE);

1) CBAalfHO-TUTUTHOTO (DyHIaMEHTA.

8.2 B 3aBUCHUMOCTH OT KOHCTPYKIMHU 3[aHUS TNPHUMEHSIOT JICHTOYHBIC POCTBEPKH,
POCTBEPKU CTAKaHHOTO TUIIA U TUIUTHBIE POCTBEPKHU.

8.3 JleHTOUHBIE POCTBEPKU NMPUMEHSIOT, KaK IMPABWIO, JUIS 3[aHUM C HECYIIUMH CTEHAMH.
[IIuprHa pocTBEpKa 3aBUCHUT OT YHCIIA CBal B TIONIEPEYHOM CEYEHUH U OT IIMPUHBI HECYILIEH CTEHBI.

3HayeHHe cBeca pPOCTBEpPKa OT TpaHM CBail JODKHO NPUHUMATHCA C yYETOM
JIONTYCKAaeMbIX OTKJIOHEHHUH CBail.

BricoTy poctBepka onpenensitor pacueroM B coorBercTBum co CII 63.13330. PocTtBepk
pPacCUMTHIBAIOT KaK >KEJIe300€TOHHYIO MHOTONPOJIETHYIO Oalky. ApMHpOBaHHE pPOCTBEpKA
MIPOU3BOJIUTCS MPOCTPAHCTBEHHBIMU apMaTypHBIMHM KapKacaMmiy, Kak MpaBuio, U3 apMaTyphbl
kiacca A-111 (A400). Inst pocTBepka MPUMEHSIOT, KaK MPaBUiIO, OETOH Kilacca MO MPOYHOCTH
B 15. PoctBepk ykimanpIBatOT Mo OETOHHOM MOATOTOBKE Kitacca B7,5.

8.4 PocTBepKHM CTAaKaHHOTO THUIA, COCTOSINNE U3 TUIMTHON YacTH M MOJKOJICHHHKA —
CTaKaHHOM 4acTH, MPUMEHSIOT B 3aHUSAX CO COOPHBIM Kele300€TOHHBIM KapKacoM.

Pa3meps! pocTBepka B IUIaHe TOJDKHBI IpUHUMAThHCS KpaTHbIMHU 30 cM, a IO BBICOTE —
15 cm. KoHCTpYKTHBHYIO BBICOTY pOCTBEepKa HazHa4aioT Ha 40 cMm GoJblue riyOuHBI CTakaHa.
PocTBepk paccunThIBarOT Ha M3TMO (IUIMTHAS YacTh, CTAKaHHAs 4YacTh) W HA MPOJABIMBAHHUC
(mpomaBnMBaHNE KOJIOHHBI U YIJIOBOH cBam) B coorBercTBUH ¢ TpeboBaHmsimu CIT 63.13330.
ApMHUpOBaHUE pOCTBEpKAa MPOU3BOMAT IUIOCKAMH  CceTKamMH  (IUIMTHAas  4YacTh) ©
MPOCTPAHCTBEHHBIMHU KapKacaMu (CTCHKH CTaKaHa).

8.5 JImst TOKENmbIX 374aHUM M COOPY)KEHHM TMPUMEHSIOT, KaK IMPaBHIIO, OOJIbIIEpa3MepHBIC
IUIMTHBIE pPOCTBEpKU. [IpM STOM BBICOTY IUIMTHOTO POCTBEPKA ONPEICIAIOT W3 pacyera
BO3MOYKHOCTH BOCTIPHSATHS UM TMOMEPEYHBIX CHJI (IO pacyeTy Ha MpOJIaBIuBaHHE).

[InuTHBIE POCTBEPKM apMHUPYIOT BEPXHHMMH M HIDKHHUMU CETKAMH W3 apMaryphl,
KOTOpbI€ YKIAAbIBAIOT Ha TMOJJCpKHUBAIOLIME KapKachl. bosbliepasMepHble IUIMTHBIE
POCTBEPKH M3TOTABIMBAIOT U3 OETOHA, YKJIaZBIBAEMOTr0 Ha OETOHHYIO MOATOTOBKY.

8.6 Ilpm pa3paboTke mpoekTa CBaWHBIX (YHIAMEHTOB HEOOXOIUMO YYHUTHIBATH
CIIEAYIOIINE JaHHbIE. KOHCTPYKTUBHYIO CXEMY MPOCKTHPYEMOIO 3/JaHUS WIH COOPYKEHHS,
pa3Mepbl HECYHIMX KOHCTPYKLUUN U MaTepuai, U3 KOTOPOro OHU MPOEKTUPYIOTCS; HaIUYue U
rabapuThl pSAIOM PaCHOIOKEHHBIX 3arTyOJICHHBIX MTOMEIICHUHN 3aHUs WK COOPYKEHUS U UX
¢dbyHIaMEHTOB; Harpy3ku Ha (QYHAAMEHT OT CTPOUTENbHBIX KOHCTPYKLHH; pa3MelleHue
TEXHOJIOTUYECKOTO O00OpYIOBaHUS W HArpy3Kd, IepelaBaeMble OT HEro Ha CTPOUTENbHBIC
KOHCTPYKIUU U MOJbI, & TAaKXKe TpeOOBaHUS K MPEAebHBIM OCaJJKaM U KPpeHaM CTPOUTEIbHBIX
KOHCTPYKUUH ¥ (PyHIaMEHTOB 107 000pyI0BaHHUE.

8.7 Uucno cBaii B (yHIaMEHTe W HMX pa3Mephl CJeAyeT Ha3HadaTh U3 YCIOBUS
MaKCHMaJbHOTO HCIOJB30BaHUSI TPOYHOCTH MaTepuana CBall WU TPYHTOB OCHOBAHHS MPH
pacueTHOM Harpyske, JOMYCKaeMOM Ha CBal, C Y4E€TOM JOMYCTHUMBIX MEPErPY30K KparHUX
cBail B pyHIaMEHTE B COOTBETCTBUU ¢ TpeOboBanusmu 7.1.11.

BB100p KOHCTPYKIIMU M pa3MEPOB CBall TOJDKEH OCYIIECTBIIATHCSA C YIETOM 3HAUCHUH U
HampaBlICHUs] JEUCTBUS HArpy30K Ha (YHIAMEHTHI, a TakKe TEXHOJOTHU CTPOUTEIHCTBA
3/1aHUS U COOPYKEHUS.

[Ipu pa3memiennu cBaii B miiaHe HEOOXOIUMO CTPEMHUTHCSI K MUHUMAaIbHOMY YHCITY UX B
CBalfHBIX KycTaXx WJIM K MaKCHMaJbHO BO3MOXKHOMY INAary cBail B JIeHTax, J0OWBasCh
HanOOJIBIIET0 UCTIONb30BAHUS MPUHSITOM B IPOEKTE HECYIIEeH CIIOCOOHOCTH CBai.
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8.8 ComnpshxeHrne CBaliHOTO POCTBEpPKA CO CBAsIMH JIONYCKAETCS MPeaycMaTpUBaTh Kak
CBOOOJTHO OTTUPAIOIIUMCS, TaK U KECTKUM.

CBoOoiHOE omMpaHUe POCTBEpKA HA CBAW JOJKHO YYUTBIBATHCA B pacyeTax yYCIOBHO
KaK IIApPHUPHOE COMPSHKEHUE U MPH MOHOJMTHBIX POCTBEPKAX JOJIKHO BBIMIOIHATHCS ITYTEM
3aJIEJTKHM TOJIOBBI CBaW B POCTBEPK Ha Tiyouny 5 10 cwm.

XKectkoe compspkeHHEe CBaWHOTO POCTBEPKA CO CBAasMHU CIEAYET MPEIyCMaTpPHBATh B
cllyyae, Korja:

a) CTBOJIBI CBail pacroyiaraloTcs B CJIa0bIX TPYHTaX (PBIXJIBIX MMECKaX, TJIHMHUCTBIX
IPYHTaX TEKy4ei KOHCHCTEHIINH, WiIaX, Topdax H T.IL.);

0) B MecTe CONpPSDKEHHsI CKMMAIOIIAs Harpy3Ka, TepenaBaeMasi Ha CBaro, MPUIIOKEHA K
HEH C SKCIIEHTPUCHUTETOM, BBIXOJISIIINM 32 MPEAETIBI €€ si/ipa CCUCHHUS;

B) Ha CBal0 JCHCTBYIOT TOPU3OHTAJbHBIC HArpy3KH, 3HAUCHHs TIEPEMEIICHUH OT
KOTOPBIX MPH CBOOOJHOM OMUPAHHH OKa3bIBAIOTCS OoJiee MPEAeNbHBIX ISl MPOSKTUPYEMOTO
3IIAHVSI WJTH COOPY)KEHHUS:

r) B QyHIaMeHTE UMEIOTCS HAKIIOHHBIC UJIM BEPTUKAIBLHBIE COCTABHBIC CBaH,

1) cBau pabOTaIOT Ha BBIJCPTHUBAIOIINE HATPY3KH.

8.9 XKectkoe compsikeHHE KelNe300€TOHHBIX CBAail ¢ MOHOJUTHBIM JKeNe300€TOHHBIM
POCTBEPKOM CIIEAYeT IMpelycMaTpuBaTh C 3aIEIKOW TOJOBBI CBaM B POCTBEPK Ha TIIyOWHY,
COOTBETCTBYIOIIYIO JJIMHE AaHKEPOBKU apMaTyphbl, WU C 3aJCTKOH B POCTBEPK BEHIMYCKOB
apMaTypsl Ha JIJTMHY WX aHKEPOBKH B cOOTBETCTBUHU C TpeboBanmsmu CII 63.13330. Jlns
KECTKOW 3aJieIki B TOJIOBE MPEIBAPUTEILHO HAIPSHKCHHBIX CBail JODKEH OBIThH
MPEyCMOTPEH HEHANpSAraeMbId apMaTypHBIA Kapkac, HCIOJIb3yeMbld B JallbHEHIIEM B
KauecTBE aHKEPHOH apMaTypBHl.

JlomyckaeTcsl TakKe KECTKOE COMPSIKCHHUE C MOMOIIBI0 CBapKHU 3aKJIAIHBIX CTaJbHBIX
HJIEMEHTOB MPH YCIOBHH obecrieueHus TpeOyeMoil MPOYHOCTH.

IIpumeuanus

1 AHKepoBKa pOCTBEpPKa W CBaii, paboTaromUMX Ha BbAEepruBaroniue Harpysku (cm. 8.8 nx), momkna
MpeaycCMaTpUBAThCS C 33JCNIKOM apMaTypel CBaii B POCTBEPK Ha TIIyOHWHY, ONPEACISACMYI0 pPacyeToM Ha
BbIIEpTHBAaHUE.

2 Tlpu ycWJICHHWU OCHOBAaHUH CYIICCTBYHOIIUX (YHIAMECHTOB C IOMOIIBE) OYPOMHBEKIIMOHHBIX CBail
JUTMHA 3aJICNIKA cBall B (hyHIAMEHT MOJDKHA MMPHHAMATHCS TI0 pacdeTy WM Ha3HAdaThCs KOHCTPYKTHBHO PaBHOM
ISITH TrameTpaM cBau (pH HEBO3MOKHOCTH BBITIOJIHEHHSI 3TOTO YCIIOBHUS CIICMYET TIPEIyCMaTpPUBATh CO3IaHNe
YIIUPEHUS CTBOJIA CBAU B MECTE €€ MPUMBIKAHUS K POCTBEPKY).

3 Ilpu XeCTKOW 3a[elike CBail IIyTeM 3aBEICHHS WX CTBOJIA B POCTBEPK IOCICAHHN MO/UKEH OBITH
paccumTaH Ha MPOJABINBAHIE C YIETOM KOHCTPYKTUBHOTO PEIICHUS TAKOU 3a/ICTIKH.

8.10 XKectkoe coenuHeHHe cBalf cO COOPHBIM POCTBEPKOM JIOJDKHO 0OECIEeUnBaThHCS C
IPUMEHEHHEM KOJIOKOJIO00Pa3HBIX OTroJIOBKOB. [Ipn cOOpHOM pOCTBEpKE MOIMYCKACTCsl TaKkKe
3aMOHOJIMYMBAHUE CBAH B CIIEUAIILHO NPETYCMOTPEHHBIE B POCTBEPKE OTBEPCTHSL.

8.11 CBaum B KycTe BHELEHTPEHHO HArpy)XEHHOro (yHIaMEeHTa CleAyeT pa3MellaTh
TakuM 00pa3oM, dYTOOBI PaBHOJCHCTBYIOMIAs IOCTOSHHBIX HAarpy3ok, ICHCTBYIOIIMX Ha
(byHIaMEHT, TPOXOIHIIAa BOZMOKHO OJIMXKE K LIEHTPY TSDKECTH IIJIaHa CBa.

8.12 Jlns BoCcTIpUATHS BEPTUKAIBHBIX Harpy30K U MOMEHTOB, a TaK)Ke TOPU30HTAIBHBIX
Harpy3ok (B 3aBHCHUMOCTH OT MX 3HAUYEHHUS U HAIPaBJICHH) JIOMYCKAeTCs MpEeaycMaTpUBaTh
COYeTaHHe BEPTUKAIBHBIX, HAKJIOHHBIX U KO3JIOBBIX CBAH.

8.13 Paccrosinue MeXay OCSIMH BUCSYUX 3a0MBHBIX W BIABIMBAEMBIX CBail JOJHKHO
obiTh He MeHee 3d (rme d — amameTp KpYIJIOTO WM CTOPOHA KBaJpaTHOTO, WIH
OoJiblIasi CTOPOHA MPSMOYTOJIBHOTO TTOTIEPEYHOr0 CEUCHHsI CTBOJIA CBaM), a CBail-CTOCK —
He meHee 1,5d.
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PaccrosiHue B cBeTy MEXIy CTBOJIaMHu OYpOBBIX, HAOMBHBIX CBail M CBaii-000JIOYEK, a
TaKKe MEXKIy CKBAXHMHAMHU CBai-CTOJI00B J0KHO ObITh He MeHee 1,0 M, a paccrosiHHE
MeXIy OypOUHBEKIIMOHHBIMH CBasIMU B OCAX — HE MEHEE TPeX UX TUAMETPOB; PACCTOSHUE B
CBETY MEXIYy YIIMPEHUSMHU IMPU YCTPOWCTBE HUX B TBEPIbIX U TMOJIYTBEPIAbIX TIMHHCTHIX
rpyarax — 0,5 M, B Apyrux aucnepcHsix rpyHrax — 1,0 m.

PaccTosiHue Mexny HaKJIOHHBIMU WJIM MEXIY HAKJIOHHBIMH U BEPTUKAIBHBIMH CBasiMU
B YpPOBHE TIOJAOIIBBI POCTBEPKA CIIEAyeT TPUHUMATH WCXOAS U3 KOHCTPYKTHUBHBIX
ocoOeHHOCTeH (YHIAaMEHTOB M OOECNeYeHUsT WX HAACKHOCTH 3ariayOJIeHHs B TPYHT,
apMUPOBaHMS U OETOHUPOBAHUS POCTBEPKA.

8.14 Bp16op miIMHBI CBall MTOJKEH IMPOU3BOJUTHCS B 3aBUCHUMOCTH OT TPYHTOBBIX
YCIOBUW CTPOUTEIBHON TJIOIIAJNKH, YPOBHS PACIOJIOKEHUS TOJOIIBE POCTBEPKA C
Y4E€TOM BO3MOXXHOCTEH HWMeIomerocs oOOpyaoBaHUS JUISI YCTPOWCTBA  CBaWHBIX
¢bynnamenTtoB. HwmkHUN KOHeEN cBail, KaK MpaBWjIO, CIEAYET 3ariyOjiaTh B MPOYHBIC
TPYHTHI, TIpope3as OoJiee cialOble HAIJIACTOBAHHWS TPYHTOB, MPH OTOM 3ariiyOJeHHE
3a0MBHBIX CBal B TPYHTHI, TMPUHATHIE 3a OCHOBaHUE, JOJDKHO OBITH. B
KPYIHOOOJIOMOYHbIE, TpaBelIUCThle, KpPYHHbIE II€CYaHble M TJIHWHUCTBIE TPYHTHl C
nokasareneMm Tekydectu | < 0,1 — He menee 0,5 M, a B apyrue aucrnepcHble TPYHTHI —
He meHee 1,0 M. Onupanrne HMXKHHMX KOHIIOB CBail Ha PhIXJIbIE MECKU U TIMHUCTBIE TPYHTHI
TeKy4el KOHCHUCTEHIIMU HE TOMyCKaeTCsl.

B mpoekre ¢dyHaameHTOB W3 OypOBBIX M HAOWBHBIX CBal, KaK TMPAaBWIIO, JOJKHBI
MpPeyCMaTPUBATHCS KOHTPOJIbHBIE CTATUYECKUE HCTIBITAHHSI CBAIA.

8.15 I'myOwHy 3a70K€HHS TOJOMIBBl CBAHOTO POCTBEpKA CJleAyeT Ha3HAadaTh B
3aBUCHMOCTH OT KOHCTPYKTHBHBIX PEIICHUN IMOA3EMHONW YaCTH 3JaHUS WIU COOPYKCHHS
(HaM4Ms MoJBaJia, TEXHUYECKOTO TOAMOJIbS) U MPOCKTA TUIAHMPOBKKA TEPPUTOPHU (Cpe3Koit
WJIH TIOZICBITIKOM ), & TaKK€ BBICOTHI POCTBEPKA, OMPEACIIIEMON pacueTOM.

[Ipu crpouTenbcTBe HA MYYUHUCTHIX TPYHTAX HEOOXOIUMO MpPEeNycMaTpUBATh MEPHI,
MPEeIOTBPALAIONINE WIM YMEHBIIAIOUIME BIUSHUE CHUJI MOPO3HOIO Iy4eHHsI TpyHTa Ha
CBallHBIN POCTBEPK.

Pacuer cBaifHBIX (PyHIAaMEHTOB MO YCTOWYMBOCTH M MPOYHOCTH HA BO3JCHCTBHE CHII
MOPO3HOTO MYYCHUS PEKOMEHIYETCS BBITIOIHATh COTJIACHO MPIIIOKEeHHIO XK.

s hbyHIaMEeHTOB MOCTOB IMOJIOIIBY POCTBEPKA CIEAYET pacrojararh BbIIIE WM HUXKE
MOBEPXHOCTH aKBATOPHUU, €€ JIHA WJIM TMOBEPXHOCTU TPYHTAa TPH YCIOBHH OOECIICUCHUS
pacueTHOM Hecyllell CrOCOOHOCTH U JIOJITOBEYHOCTH (YHIAMEHTOB HCXOJS M3 MECTHBIX
KIMMAaTUYECKUX  YCIOBHM, OCOOEHHOCTEH KOHCTPYKIUH (YHIaMEHTOB, OOecreueHus
TpeOOBaHUH CyIOX0JICTBA U JIECOCIIaBa, HAJACKHOCTH Mep 1o 3(PGEKTUBHOM 3alIUTE CBail OT
HEOJIaroNMpHUATHOTO  BO3JCHCTBHUS  3HAKONEPEMEHHBIX TEMIIEpaTyp Cpelbl, JeI0Xoja,
HCTUPAIOIIET0 BO3CHCTBHS MEPEMEIAIOIINXCS IOHHBIX OTJIOKEHUN U APYruX (PakTopoB.

8.16 B paifonax co cpeaHell TemmepaTypoil Bo3lyxa HanOojee XOJOIHOW IMATHIHEBKU
Hwke muHyc 40 °C i ¢GyHIaMEHTOB MOCTOB B 30HE BO3JICHCTBHS 3HAKOIIEPEMEHHBIX
TEMIIEpaTyp CJIEeAyeT MPUMEHSATh CBaW U CBAU-CTOJOBI CIUIOIIHOTO CEUEHUS C 3aIllUTHBIM
cimoeM OetoHa (40 MOBepxXHOCTH paboucii apMaTypbl) He MeHee 5 cm. B paifoHax ¢
TeMIeparypoil Bo3ayxa Belie MuHyc 40°C nomyckaercsi BHE aKBaTOPUM MCIIOIB30BaTh CBAau
CIUIOIIHOTO CEYEHUs, MOJIble CBal M CBauM-000JIOUKHU C 3alIMTHBIM cJI0eM OeTOHAa HE MeHee
3 CM TIpH yCIIOBHUHU OCYIIECTBJICHHS MEp IO MPEA0TBPAICHNI0 00pa30BaHMs B HUX TpemuH. B
30HE MEPEMEHHOT0 YPOBHS IMOCTOSHHBIX BOJOTOKOB HE CJEyeT NPUMEHATHh OypoHaOHBHBIE
CBau ¥ 3aM0JIHEHHBIE OETOHOM CBan-000JIOUKH.

st 6ypoHaOUBHBIX CBail (DyHIaMEHTOB MOCTOB 3aIUTHBIN CIIOM OETOHA TOJDKEH OBITH
He menee 10 cm.
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B 30HE BO3IEWCTBHS TOJOXKHUTEIBHBIX Temreparyp (He meHee yem Ha 0,5 M HUKE
YPOBHSI CE30HHOTO MPOMEP3aHUs TPYHTA WM MOMIOIIBBI JICASHOTO TIOKPOBA) MOXHO
MPUMEHSTH CBau JIFOOBIX BUJOB 0€3 OrpaHMUYEHHI TI0 YCIOBUIO MOPO30CTOMKOCTH OeTOHa.

8.17 Ilpu paspaboTke mpoeKkTa CBAaWHBIX (YHIAMEHTOB HEOOXOIUMO YYHUTHIBATH
BO3MOXKHOCTh IOJbeMa (BBITIOpPA) MOBEPXHOCTH T'PyHTA NpU 3a0WBKE CBail, KOTOPBIH, Kak
MIPaBUJIO, MOXKET MPOUCXOIUTH B CIydasiX:

a) IUIOHIAJIKa CTPOMTEIhCTBA CJOXKCHA TJIMHUCTHIMHU TPYHTAMH MSTKOTUIACTHYHOU U
TEKYYeIJJACTUYHON KOHCHUCTEHLMH WM BOJOHACHIIICHHBIMU IMBUIEBATBIMH M MEJIKUMHU
MecKamy,

0) morpyXxeHue cBail MPOU3BOIUTCS CO JTHA KOTJIOBAHA,

B) KOHCTPYKIUS CBAHOTO (pyHAAMEHTa MPHUHITA B BUJE CBAMHOTO IOJIS MM CBAMHBIX
KYCTOB IIPH PACCTOSHUU MEXY UX KpallHUMU cBasiMi MeHee 9 M.

Cpennee 3HaueHHWE TOABEMa MOBEPXHOCTH TpyHTa h, M, cieayeT OmpeaesisTh Mo

bopmyne
h = kVp/Ae, (8.1)

rae kK — xoaddurment, npuHrMaeMbIii paBHbM 0,6 TIpH cTereHn BIaKHOCTH IpyHTa 6ostee 0,9;
V), — 00beM Bcex cBaid, orpykaeMbIX B TPYHT, M
Ae — ILIOIIAb TTOTPY)KEHNS CBail MM TLIOMIA/b JAHA KOTIOBAHA, M.

8.18 ApmupoBanue OypOHAOWBHBIX, OYpPOCEKYIIUXCS W OYpOMHBEKIIMOHHBIX CBail
CIIEIyeT BBHIMOIHATH OOBEMHBIMH KapKacamu, Ui CO3JaHHS JKECTKOCTH KOTOPBIX WX
MIPOIOJIBHBIC apMaTypHBIE CTEPKHH JOJDKHBI OBITh COCIMHEHBI HE TOJBKO XOMYTaMH, HO U
TpyOUaTHIMH KOJbIIAMH, YCTAHOBJIICHHBIMH Ha CBapKe IO JUIMHE KapKaca Ha PacCTOSIHUH HE
peKe 4eM uepe3 MSATh ero AuaMeTpoB (HO He yamie yeM yepe3 2 M). B mensx obecredeHus
3aIUTHOTO CJIOsi OETOHA MEXAY TPYHTOM U apMaTypHBIMU CTEPXKHSIMHU KapKaca MOCIEIHHIMA
JOJDKEH OBITh  OCHalleH (UKcaTopaMH, a TakkKe KpecTooOpasHbIMH  aHKEpaMmH,
YCTaHOBJICHHBIMU B HIDKHEM KOHIIE KapKaca IS MCKJIIOYEHHUS BO3MOXHOCTH €ro IMmojabema
MIPU U3BJICUEHUN OOCAIHBIX TPYO.

8.19 B cBaiiHbIX (QyHAAMEHTAaX M3 JIEPEBSHHBIX CTHIKOBAHHBIX IO JJIUHE CBAl CTHIKU
OpeBeH WM OpPYChEB JOKHBI BBITIONHSATHCS BIPUTHIK C TEPEKPHITHEM METAJUIMYECKUMU
HakJIagkaMu Wiau narpyokamu. CTBIKH B TIAKETHBIX CBasX JOJDKHBI OBITh PACIOJIOKEHBI
Bpa30eXKy Ha paCCTOSIHMM OJIMH OT JIpyroro He Mexnee 1,5 M.

8.20 Ilpm KOHCTpyHpPOBaHMHM CBaWHBIX (YHIAMEHTOB HEOOXOJMMO YYHUTHIBATH
JOTIOJTHUTENbHBIE TpeOoBaHus pasaenos 7, 9 — 14.

9 Oco0eHHOCTH MPOEKTUPOBAHUS CBAWHBIX QyHIaAMEHTOB
B IPOCA0YHBIX IPYHTAX

9.1 Ilpm UHKEHEPHO-TEOJOTMUECKUX H3BICKAHUSAX Ha CTPOUTENBHBIX IUIOIIAAKAX,
CIIOKCHHBIX MPOCATOYHBIMH TPYHTAMH, CIEAYET ONPEACIATh TUI TPYHTOBBIX YCIOBHH II0
MPOCaTOYHOCTH C YKa3aHWEM YacTHBIX M MAaKCHMAaJIbHBIX BO3MOJKHBIX 3HAUEHHH ITPOCAIKH
TPYHTOB OT COOCTBEHHOTO Beca (TIpH MOJICHINIKAX € YYETOM Beca MOJICHIITKH).

Hapsany ¢ OypeHneM CKBaXWH HEOOXOAMMO NpEayCMaTpUBaTh MPOXOAKY HIyp(oB ¢
0TOOPOM MOHOJIMTOB TPYHTA.

[lpn wu3ydyeHMM Ha 3acTpaMBacMOl TEPPUTOPHHM THIPOTEOJIOTHYECKOrO PEXHMa
MOJI3EMHBIX BOJ| M NMPOTHO3UPOBAHUHM €0 W3MEHEHHs MPH CTPOUTENHCTBE M IKCIUTyaTalllH
3aHUH U COOPY)KEHHH HEOOXOMMO MPOTHO3WPOBATH BOZMOKHOCTh 3aMayMBaHUS TPYHTOB B
pe3yibTare NeHCTBUS Pa3IuYHbIX (aKTOPOB.
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DU3UKO-MEXaHUYECKHE, B TOM YHCIIE MMPOYHOCTHBIC U JIe(POPMAITIOHHBIE, XapaKTEPUCTUKU
MPOCAJIOYHBIX TPYHTOB JIOJKHBI OMPEACTSATHCSA ISl COCTOSHUSI MIPUPOTHONW BIKHOCTH W TIPU
MOJTHOM BOJIOHACHIIIEHUH. OTHOCHUTENBbHYIO MPOCAIOYHOCTh TPYHTOB CJEAYET OMNpPEACsTh B
YCIOBUSIX WX 3aMauMBaHUs BOJOW, KOTOpasg IO TEMIIEpaType M XUMHUYECKUM MPUMECSM
COOTBETCTBYET IUPKYIUPYIOUICH B WHKEHEPHBIX CETAX KaK MPOEKTHPYeMOro OO0BEKTa, TaK U
31aHKi (COOPYKEHHUIA), PacoIOKEHHBIX Ha MPUMBIKAIONIEH K HEMY TEPPUTOPHH.

9.2 Ilpu mpOEKTUPOBAHUN CBAWHBIX ()YHJAMEHTOB B I'PYHTOBBIX ycioBusax |l Tuma mo
MPOCAIOYHOCTH C BO3MOXKHOM TPOCATKONW TPYHTOB OT coOCTBeHHOro Beca cBbimie 30 cMm
CJIeIyeT, KaK MPaBUIIO, MPEAyCMaTpUBAaTh MEPOIPUSATHUS IO MEPEBOY IPYHTOBBIX ycioBuii Il
THna B | TN myTeM Cpe3KW TpyHTa WM YIUIOTHEHUS MPEIBapUTEIbHBIM 3aMayMBaHUEM,
3aMauyuBaHUEM CO B3PBIBOM, TITyOMHHBIM YIUIOTHEHHEM TPYHTOBBIMH CBasMHU WU JAPYTUMH
MeToAaMH. YKa3aHHBIE CIOCOOBI JOKHBI OOECreYrBaTh YCTpaHEHWE MPOCAJAKHA TPYHTOBOM
TOJNIM OT €€ COOCTBEHHOTO Beca B Tpelenax IUIOMAA, 3aHUMaeMOW 3JaHHEeM WU
COOpPYKEHUEM, 1 Ha PACCTOSTHUM, PABHOM MOJIOBUHE MTPOCAAOYHON TOJIIY BOKPYT HETO.

9.3 Caaiiple (yHIAMEHTH Ha TEPPUTOPUSAX C MPOCAAOUYHBIMU TPYHTAMHU IIPH
BO3MOXXHOCTH 3aMayMBaHUsl TPYHTOB CJEAYET MNPUMEHSTh B CiIy4asx, KoOrjga BO3MOKHA
Mpope3ka CBasMH BCEX CJIOEB MPOCAIOYHBIX TPYHTOB, MPOYHOCTHBIE W JAe()OpMAIOHHBIC
XapaKTEPUCTUKHU KOTOPBIX CHUXKAKOTCS MPU 3aMAYUBAHUH.

HwxkHre KOHIIBI CBail JTOJDKHBI OBITH 3ariayOJICHBI, KaK MPAaBWJIO, B CKaJbHBIC TPYHTHI,
MEeCKU IUJIOTHBIE U CpPEOHEN IUIOTHOCTH, TIMHUCTBIE TPYHTHI C IOKAa3aTeJIeM TEKY4YeCTH B
BOJIOHACHIIIIEHHOM COCTOSHHM.

IL < 0,6 115 BceX BUIOB CBail B TPYHTOBBIX YCIOBHsIX | THMA,

IL < 0,4 nna 3a0uBHBIX cBail u I < 0,2 nna GypoHaOMBHBIX cBail MpU Ssig < Sy B
rpyHTOBBIX ycnoBusx |l Tuna,

IL < 0,2 mna 3abuBHBIX cBail M I < 0 mia OypoHaOMBHBIX CBail HpU Sgg < Sy B
rpyHTOBBIX ycnoBusx |l Tuna (rme Sgg — mpocanka oT cOOCTBEHHOTO Beca IPyHTa C y4eTOM
MOJICBITIKY WK IPYrO# MPUTPY3KH €ro IIOBEPXHOCTH).

3armyOneHue cBail B yKa3aHHBIE TPYHTHI JOJKHO HA3HAYATHCS IO pacueTy IyTeM
MPOBEPKU YCIOBUS, YTO OCAaJKa CBaul HE MPEBBICUT MPEACIbHYIO OCAIKy Sy, U YCIOBHS
obecnieueHus TpeOyeMoil Hecyiel cmocoOHOCTH cBau. [Ipu 3TOM MpPUHUMAIOT HAWOOIbIIEe
13 TOJTyYeHHBIX 3HAYCHUH 3arTy0JICHHS CBaH.

IIpumeuanus

1 Ecnu MMpOpE3Ka YKAa3aHHBIX I'PYHTOB B KOHKPCTHBIX CIydadX 5KOHOMHUYCCKHU Heuenecoo6pa3Ha, TO B
TPYHTOBBIX YCIOBHUAX | Thma mo mpocamogHoCTH I 3naHui 1 coopyxenunit |l u |1l ypoBHeit oTBeTcTBeHHOCTH
JIOMYCKAeTCsl YCTPOMCTBO CcBaii (KpoMe CBaii-000J104€eK) ¢ 3ariy0OeHHeM HHKHUX KOHI[OB HE MeHee 4eM Ha | M B
CIIOM TPYHTa C OTHOCHTENFHOM mpocamodHocThio & < 0,02 (mpu maBnennm we meree 300 kIla u He MeHee
JaBJIEHUS, COOTBETCTBYIOIIETO IaBJIEHUIO OT COOCTBEHHOIO BECa IPYHTA M HATPY3KHM Ha €r0 MMOBEPXHOCTH) MPH
YyCJIOBUH, YTO B 3TOM CJIy4yac 06CCHC‘IHB36TCH Hecylas CHOCOGHOCTL CBaI7[, a CyMMapHbIC 3HAaUCHHS BO3MOXKHBIX
IIpoCa0OK M O0CaJO0K OCHOBAaHHUA HE IMPCBBIIIAIOT IPEACIBHBIX 3HAYEHUH JUISL 3JaHUA WU COOPYXKEHHUSA IIPU
HEPABHOMECPHOM 3aMavMBaHUU T'PYHTOB. HpI/I 3TOM JOJDKHa OBITH 06ecnequa Hecyasn CHOCO6HOCTL cBal u
CBallHBIX ('l)yHIlaMeHTOB, a BO3MOXHBIE HEJOIIYCTUMBIC OCAKU U MPOCAAKHU I'PYHTOB JOJKHBI OBITh MCKJIFOYEHBI
MNPUMCHCHUCM NOTIOJIHUTCIIbHBIX MepOHpHﬂTHfL

2 CBan-KOJIOHHBI OIHO3TAXKHbIX SHaHI/Iﬁ 1l YPOBHSI OTBETCTBEHHOCTH B I'PYHTOBBIX YCJIOBUAX | Tuma
AOITYCKACTCsA ONMUPAaTb HWKXKHUMU KOHIAMU Ha TPYHTBI C &g > 0,02, €CJin Hecylasa CHOCOGHOCTL cBait
TIOATBEPKACHA UCTIBITAHUAMMU.

9.4 B cinydae ecium IO pe3ylbTaTaM MHXEHEPHBIX M3BICKAHUI YCTAHOBIIEHO, YTO
NorpyxeHue 3a0MBHBIX CBail B MPOCAJOYHBIC IPYHTHI 3aTPYIHEHO, B MPOEKTE JOJDKHO OBITh
IPESYCMOTPEHO YCTPOMUCTBO JIUAEPHBIX CKBAXHH, JUAMETP KOTOPBIX B IPYHTOBBIX YCIOBHAX
| THIIa cnexyer Ha3HaYaTh MEHee qamerpa cedeHus cBau (1o 50 MM), a B rpyHTOBBIX ycimoBHsX

50



CII 24.13330.2011

THIIAa — PaBHBIM eMy WK MeHee (10 50 mMm). B mocneHeM crydae riiyOMHa JTHACPHBIX CKBOKUH
HE JIOJDKHA MPEBBIIATH TOJIIMHY MPOCAOYHOTO OT 3aMaYMBaHMUS CIIOSI TPYHTA.

9.5 Pacuer Hecymel crmocOOHOCTH CBail, MPUMEHIEMBIX B TPYHTOBBIX YCIOBUsX | Tuma,
CIIEyeT NMPOU3BOAMTH B COOTBETCTBUU C YKa3aHMAMHU Mojpaszzena /.2 u npuioxenus E c
Y4ETOM TOTO, YTO CONPOTHUBICHHUS TPYHTOB IOJ HWXHUMH KOHIIaMH R u Ha OOKOBOW
noBepxHocTu f; cBam (tabmuuer 7.2, 7.3 u 7.8), koapduuueHt nponopimonaibHocTd K (cMm.
npuioxenne B), momyne nedopmanmu E, yrom BHYTpeHHEro TpeHHUS @ M yIACIbHOE
CLIeTIIICHHUE C TOJKHBI OIPEACTIATHCA:

a) TPU TIOJIHOM BOJIOHACBHIIICHUU TPYHTA, €CJIM BO3MOXKHO 3aMadyMBaHUE TPYHTA, NPHU
TOM pacyeTHbIe TaOIWYHBIC XapaKTEPUCTHUKU CIEAYeT MpPUHUMATh IPH IOKa3aTelne
TEKYUYECTH, ONPEeIIIEMOM 110 (hopMmyIie

kel "
IS p
, - (9.1)
W W,

rae € — Ko3(pUIUEHT MOPUCTOCTH IPYHTA PUPOIHOM MIIOTHOCTH,
B, yrensuerii Bec Boger; B, = 10 kH/M® (1 te/nm);
n_ yIIeTBHBIN BEC TBEPABIX YACTHII, KH/™MS (TC/M3);
k — xoadunment, npuanMaemblii paBabM: 1,0 — s cymeceit, 0,9 — i CYrIIHHKOB |
TJIUH,
Wp, WL — BJIQ)KHOCTH I'PYHTa Ha IPAaHULE PACKATBIBAHHA U TEKY4ECTH, JOJIU €IUHULIBL;
npu 3uauenuu I 0,4, momyuenHom mpu pacuere mo dopmyne (9.1), mas cymeceir u
cyrnmuHKoB || cnenyet mpuauMaTh paBHbIM 0,4,

0) pu BIXHOCTU W U MOKa3arele TeKydecTu | rpyHTa B IPUPOTHOM COCTOSIHUN
(korma W W, mpuHHUMaeTcs Wp), €CIIU 3aMauUBaHHE TPYHTa HEBO3MOXKHO.

9.6 Ilpy HamM4MU JTOCTATOYHOTO JJIsi CTATUCTHUYECKOM 00paboTku 00BheMa TOJIEBBIX
OTpEeNieNieHnt  MPOYHOCTHBIX M Je(POPMAIMOHHBIX XapaKTEPUCTHUK TPYHTOB pacyeT HeCyIeH
criocoOHocTH cBail B ycnoBusx | u |l TMIIOB 1o mpocaioyHOCTH peKOMEHAYETCs IPOU3BOIUTD B
cootBeTcTBUM ¢ mnpwiokenneM E. Hecymas crmocoGHOCTh CBaif B BBIITAMIIOBAHHOM JIOXKE,
MPUMEHSEMBIX B TPYHTOBBIX YCHOBHsSIX | TWma, MO/DKHA HA3HAYaThCs B COOTBETCTBUH C
TpeOoBaHUsIMH 7.2.4 KaK 171 3a0UBHBIX CBAll ¢ HAKJIOHHBIMU TpaHsiMu 1ipH | o popmysre (9.1).

9.7 Hecymiyro cmiocoOOHOCTh CBaif, MPUMEHSIEMBIX B TPYHTOBBIX ycioBusx | Tuma, mo
pe3yinbTaTaM HX CTaTHYECKUX WCIBITAaHUHM, MPOBEACHHBIX C JIOKAIBHBIM 3aMaYMBAHHEM
rpyHTa B Tmpezaenax Bced mmuHbl cBam corjacHo ['OCT 5686, cmemyer ompenensite B
COOTBETCTBHUH C TpeOOBaHUAMH Mopasaena 7.3.

B rpyHTOBBIX yclIOBUSX | THIA MpW HATUYHH OMBITA CTPOUTEIHCTBA HA 3aCTpanBacMOn
TEPPUTOPUU U PE3YIbTaTOB paHee BBIMOJIHCHHBIX CTATHYECKUX WCIBITAHUN CBail B
aHAJIOTUYHBIX YCIOBUSAX UCIBITAHUS CBAll TOMYyCKAEeTCsA HE POU3BOIUTD.

He pomyckaercst ompenenars HECYIIYIO CIHOCOOHOCTh cBalh W CcBaii-000J04YeK,
yCTpauBaeMbIX B MPOCANOYHBIX TPYyHTaX, IO JAHHBIM pE3yJIbTaTOB HX JTUHAMUYECKHUX
UCIBITAHUN, & TaK)Ke OIpPENeNsATh PACUYETHHIC CONMPOTHUBJICHHS MPOCATOYHBIX TPYHTOB IO
HIOKHUM KOHIIOM U Ha OOKOBOMW NMOBEPXHOCTH CBaM IO JAHHBIM pPEe3YyJIbTaTOB IOJIEBBIX
WCOBITAHUN ITUX TPYHTOB JUHAMUYECKUM 30HIUPOBAHHUEM.

Crarudeckoe 30HIUPOBAHKE IOMYCKACTCS TPUMEHSTH!

HUKE TPAHUIBI IPOCAJOYHON TONIIKM — IPHU BBIOOPE CIIOEB TPYHTA JUISl OITUPAHUS CBail
U JUIsL OIpeNesIeHUs] PACYETHBIX COMPOTUBICHUM TPYHTOB MOJ HUXHUM KOHLIOM R u Ha
O0KOBOI TTOBEPXHOCTH cBaw fj;
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B TPYHTOBBIX YCIOBMAX | Tuma — g1 ompeneneHus pacdeTHBIX —CONPOTUBIICHHUH
3aMOYEHHBIX MPOCAJIOYHBIX TPYHTOB IO/ HIDKHUM KOHIIOM R 1 Ha OOKOBOIA TOBEPXHOCTH CBaH fj;
B I'PYHTOBBIX ycioBusxX |l TMma — mnpu ompeznesneHun OTPULATENBHOM CHUIIBI TPEHUS

MPOCAIOYHBIX TPYHTOB Ha OOKOBOM MTOBEPXHOCTH CBau B cooTBeTcTBUU ¢ 9.10.

9.8 Ilomumo cBaif, yka3zaHHBIX B paszzene 0, cieayeT Takke MPUMEHSATh HaOWBHBIC
XKene300eTOHHBIC CBaM, YCTpauBaeMbIe B MPOOYPEHHBIX CKBaKMHAX € 3a00€M, YIJIOTHEHHBIM
BTpaMOOBbIBaHHEM IeOHs Ha rryouny He MeHee 3d (rme d — amameTp CKBakKHMHBI), JTHOO
YCTPONCTBOM 3a0MBHOM MATHI KOHUUECKOW (HOPMBI.

9.9 Cpam mo Hecymie CroOCOOHOCTH TPYHTOB OCHOBAaHHUS B T'PYHTOBBIX yciaoBusx |l
THUIIA CIIEAYET PACCUUTHIBATH C YUETOM CHII OTPULIATEIBHOTO TPEHUS HCXOMS U3 YCIOBUS

oFd

n k

N —YPn, (9.2)

rne N — pacuernas Harpy3ka, kH, Ha OfHY cBao;
Fq — necymas cnocobHocTs cBau, kH, onpenensemas B coorBercTBuu ¢ 9.11;
Yk, Y0, Yn — K03 umenTsl, npuHumMaemsie o 7.1.11;
Yo — Ko3hUIHMEeHT ycIIoBH pabOTHI CBad, 3HAYEHHE KOTOPOTO MPUHUMAIOT B 3aBUCH-
MOCTH OT BO3MOKHOTO 3HAYEHUSI ITPOCAIKU TPYHTA Sg|: TIPH Sgj = 5 cM V¢ = 0;
npu Sg > 2S, Ye = 0,8; 1i1st mpoMeXyTOUHBIX 3HAUYCHUM S| Ve ONIPEACIISIIOT UHTEP-
MOJISIIIAEH,
Pn — oTpunarenbHas cuiia TpeHus, onpeaensemas B cootserctBuu ¢ 9.10.

IIpumeuanus

1 3uauenne P, ciemyeT ompenesnsTh, Kak TMPaBUIIO, JUIA TOJHOCTHIO BOJOHACHIIIEHHOTO TpyHTa (mpw
BO3MOYKHOM 3aMauyHBAHUU TPYHTOB CBEPXY).

2 Tlo mpo9YHOCTH MaTepHalia CBar OJKHEI OBITh paccunTaHbl Ha Harpy3Kky N + P,

9.10 OrpunarensHyro cuiny TpeHusi P, B BOJOHACHIEHHBIX TpyHTax u P'y B rpyHTax
NPUPOJHON BIIAXKHOCTH, JEHCTBYIOIIYI0 Ha OOKOBOHM MoBepXHOCTHM cBad, KH, mpuHHMMaioT
paBHOW HaWOONBIIEMY MPEACILHOMY COMPOTHBICHUIO CBaW UIMHOW Ny MO HMCHBITAHUSAM
BbIZiepruBatonieil Harpy3koit cornmacHo ['OCT 5686 cOOTBETCTBEHHO B BOJIOHACHIIICHHBIX
TPYHTax ¥ TPyHTaX MPUPOJHOMN BIa’KHOCTH.

Jlo mpoBeeHus MCTIBITAHUM Ha BbIAEpTUBaHKE 3HaUeHUE Py JomyckaeTcs onpenemsTh:

a) mo popmyme

(9.3)

rae U — mepuMeTp, M, yuacTka CTBOJIa CBau JUTUHOM Ny,
hss — pacderHas riyOuHa, M, 1O KOTOPOH MPOU3BOIUTCS CYMMHPOBAHUE CHII OOKOBOTO
TPEHUS MPOCETAIOIINX CIOEB IPYHTA, IPUHIUMAaeMasi paBHOU TIyOHMHe, Iie 3HaYeHHE
IPOCAJIKU TPYHTA OT JEHCTBHUSI COOCTBEHHOTO BECa, ONPEEIICHHOE B COOTBETCTBHU C
TpedoBanmsivu CIT 22.13330, paBHO HaMMEHBILIEMY 3HAYEHUIO JOMYCTUMON nedopMmarn
OCHOBAHWUSI 3/IaHHS;

i — pacueTHoe conpoTuBieHue, klla, onpenensemoe o popmysie

0,5
nMa.KC Hi
S T Dvaee g T (9.4)
n; Hy
30€Ch — OKCICPUMECHTAIIBHBIM ITapaMeETpP, XapaKTCPHU3 YIOIITHN 0OKOBOE JABJICHUEC HA KOHTAKTEC

CBau C TPYHTOM,;
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Nyaxe — HaUOOJbIIIEEe 3HAUEHUE MOPUCTOCTU MPOCATOUYHBIX TPYHTOB, IPUHUMAEMOE
paBubiM 0,55;
Nj — MOPHUCTOCTH I-TO CJIOS TPYHTA B IOJISIX €IUHHIIBL;
Hi — riyOuHa pacroiioeHus CepeArHBI PACUETHOTO I-TO CIIOS TPYHTA, M;
Ho=1wm;
Gy — BEpTUKAIBLHOE HANPSLKEHUE OT COOCTBEHHOIO BECA BOJIOHACBIILIEHHOTO IPYHTA, Kl1a;

(| ¥ C|— pacyeTHbIC 3HAUCHHUS yIJIa BHYTPEHHEr0 TPEHHUsI, IPajl., U YACIbHOIO CUEIUICHHUS,
I-ro ciost rpyHTa, onpeaeiaseMbie B cootBercTBun ¢ [OCT 12248 no meTony
KOHCOJIUMPOBAHHOTO JPEHUPOBAHHOI'O CPE3a;

hi — TommuHa, M, i-ro ClIosi MPOCaTOYHOr0 TPYHTA, OCEAAOIIETO MPH 3aMaYlBaHUH U

collpHKacaronierocs ¢ 00KOBOl MOBEPXHOCTHIO CBaH;

0) Mo pe3ynbTaraM CTaTHYECKOr0 30HAUPOBAHMS BOJIOHACHIIICHHBIX TPYHTOB U TPYHTOB
NPUPOIHOHN BIAXKHOCTH Ha PacuyeTHYIO N1yOuHY hg B coOTBeTCTBHY C moapa3zaenom 7.3.

9.11 Hecymywo cmocobHocth  Fg, kH, cBait B rpyHTOoBBIX ycinoBusix Il Tuma mo
MIPOCaIOYHOCTH, pabOTAIOUINX Ha CXKUMAIOUIYIO HArPY3KY, CIEyeT ONpeaeisiTh:

a) Mo pe3yJabTaTaM CTATUYCCKUX MCIBITAHUN CBall C JOKAJIbHBIM 3aMauydBaHUEM — Kak
Pa3HOCTh MEXKAY HECYIIeH CIIOCOOHOCTBhIO CBail JUIMHOW | Ha BIaBIMBAMOLIYI0 HArpY3Ky U
HECYIIEH CIIOCOOHOCTBIO CBail JIMHON Ny Ha BBIIEPrHBAIOIIYI0 HArPy3Ky; B HEOOXOIMMBIX
CllyyasiX CIIeAyeT MNpeaycMaTpuBaTh NpPOBEIECHUE HWCHBITAHUNA TEH30METPUYECKHUX CBall (C
OTpeIeIEHUEM YCHIIHI U 1ehOpMalivii B CCUCHHUSIX CBaH );

0) pacueToM B COOTBETCTBUHU C yKazaHUSAMH 9.5 B yCIOBHUSX IOJHOTO BOAOHACHIIIEHUS
IPYHTOB B IIpejieiiax CJIOCB IPYHTA HIDKE MIYOUHBI Ng.

9.12 IIpoBeneHMe CTATUIECKUX MCTIBITAHUN cBail B TpyHTax |l Tuma mo mpocagounocTu
ABIISIETCA 0053aTENbHBIM IPU OTCYTCTBHH (DOHIOBBIX MAaTEPUAJIOB 110 TAKUM HCTIBITAHUSIM.

9.13 JInst 0co00 OTBETCTBEHHBIX COOPYKCHHMI M MPU MACCOBOM 3aCTpOike B pailoHaX C
HEM3YYCHHBIMU TPYHTOBBIMU YCJIOBHUSMHU CJIEIYyeT NPOU3BOAUTH UCHBITAHUS CBail C
JUINTEIbHBIM ~ 3aMaylBaHUEM OCHOBAHMSI JI0 TIOJHOTO MPOSBIEHUS MPOCATOK IO
pa3paboTaHHOM MporpaMme st KOHKPETHBIX YCIIOBHIA.

9.14 Ecnu Ha O0KOBOM MOBEPXHOCTH CBail BO3MOXKHO TOSIBJICHHE OTPUIIATEIBHBIX CHJI
TPEHHUs, TO OCAAKy CBaifHOrO (yHIaMEHTa M3 BUCSIYMX CBail CIEAYyeT OMpEeAesATh Kak JUis
ycaoBHoro ¢ysmamenta (moapasaen 7.4), HO TpH MOJACYETE HArpy30K JOJKHBI OBITh
n00aBJIeHBI OTPUIIATENIFHBIC CHIIBI TPEHUS, onpeneneHHbie mo Gopmyrne (9.3) npu mepumerpe
U, M, paBHOM IMEpPUMETPY POCTBEpKa B MpeJesiax €ro BhICOTHl M IO MEPUMETPY KycTa IO
Hapy>KHBIM I'paHsAM CBail.

9.15 Ompenenenre HEPABHOMEPHOCTH OCAOK CBAWHBIX ()YHIAMEHTOB B MPOCATOYHBIX
IpYHTax Ul pacdyeTa KOHCTPYKIUHI 31aHUN U COOPYKEHUH TOJKHO IPOU3BOJUTHCS C YUETOM
MPOTHO3UPYEMBIX H3MEHEHUN TUAPOTEOJIOTMYECKUX YCIOBHM IUIOMIAAM 3acTpOiKU U
BO3MOKHBIX HanOoJiee HEOJIaronpUsTHBIX BU/IA U PACIIONOKEHHS ICTOYHUKA 3aMayMBaHUs 110
OTHONICHUIO K PACCUUTHIBAEMOMY (DYHAAMEHTY HJIM COOPYKEHHIO B IIETIOM.

9.16 IlpumeneHue cBaHBIX (PyHIAMEHTOB HE UCKIIFOYACT HEOOXOAMMOCTH BBITIOJTHEHUS
BOJIO3AIIUTHBIX MeponpusTHid. [Ipu 3ToM B rpyHTOBBIX ycioBusx |l Tuma mo mpocanouyHOCTH
JOJKHA OBITh TaKKe MPEeAycCMOTpeHa pas3pe3Ka 3/JaHui OCaJOUYHBIMU IIBaMH Ha OJOKH
npocToil KoHpurypanuu. B IpOM3BOACTBEHHBIX 37aHUAX IMPOMBIIUICHHBIX MPEIIPUATHH,
00OpyIOBaHHBIX KpaHaMHU, KPOME TOTO, JOJIKHBI OBITh MPEIyCMOTPEHBI KOHCTPYKTHBHBIE
MEpONPUATHs, OOECIEeYNBAIOIIME BO3MOXKHOCTh PUXTOBKM TOAKPAHOBBIX TMyTed Ha
yIIBOGHHOE 3HAa4Y€HHE PACUETHOW OCAJKU CBAWHBIX (YHIAMEHTOB, HO HE MEHEE IOJOBHHBI
IpocaJku TPyHTa OT COOCTBeHHOro Beca. B cimywasx korpa cBailHbIH (yHIaMeHT He
UCKIIIOYaeT Jae(OopMalui KOHCTPYKIIMHA W KPEHBI 31aHui (COOPY)KEHHI), MPEBBIIIAIOIIIE

5
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BEJIMYMHBI, JONYCTUMbIE HOPMaMH, 3[JaHHS U COOPYKEHHs IOIYCKAeTCsl MPOEKTUPOBATh C
Y4ETOM MEPOIPUATUHN, CHUKAIOIUX HEPAaBHOMEPHYIO UX OCAJKY U YCTPaHSIOUIMX MX KPEHBI,
B TOM YHCJIE€ C IPUMEHEHUEM BBIPAaBHUBAHMUSL.

9.17 Tlpm mpocaakax rpyHTa oT cobctBeHHOrO Beca OGosiee 30 cM cleayeT y4uThIBaTh
BO3MOYKHOCTh TOPU30HTAIBHBIX MEpEeMEIICHUH CBaiHbIX (DYHIAMEHTOB, MOMAJAIOMIUX B
Npeeabl KpUBOJIUHEHHON YacTH MPOCaJOUYHON BOPOHKH.

9.18 B rpynroBeix ycnoBusx Il Tuma mpu omnpeneneHUM Harpy3ok, JECHCTBYIOIMIMX Ha
CBalHbIM (DyHIAMEHT, clelyeT Y4YHUTBhIBATH OTPHULIATENIbHBIE CHJIbI TPEHHS, KOTOpPbIE MOIYT
MOSIBIISATBCSL  HAa  PACHOJOXKEHHBIX BBIIIE TOJOIIBBI  CBAHOTO pOCTBEpKa OOKOBBIX
MOBEPXHOCTSIX 3ari1yOJCHHBIX B TPYHT YacTel 34aHUs WIN COOPYKEHHUS.

9.19 Ilpu npuMeHeHHH CBaHBIX (PYHIAMEHTOB IUIAHWPOBOYHBIC MOACHIIKH TPYHTOB
Oonee 1 M Ha TEppUTOPHSIX, CIOXKEHHBIX MPOCAAOYHBIMM TPYHTAMH, AONYCKAIOTCS TOJIBKO
IpU CHeNHaTbHOM 000CHOBAHHH.

9.20 Ilpy nHpPOEKTHPOBAHWU CBAaWHBIX (YHIAMEHTOB, YCTPAaHMBaeMbIX B T'PYHTOBBIX
yenoBusx |l Tumna, ko uIHeHT HaIe)KHOCTH 110 HazHaueHHIO (7.1.3) He yUUTHIBAIOT.

10 OcobeHHOCTH NPOEKTHPOBAHUS CBAliHBIX PYyHIAMEHTOB
B Ha0yXaloIMX rPyHTAxX

10.1 Tlpm nDpOEKTUPOBAHMHM CBAaWHBIX (YHAAMEHTOB B HaOyXaloIUX TPYHTAX
JOIYCKaeTCs MpeycMaTpUBaTh KaK MOJIHYI0 MPOPE3KY CBasIMU BCEH TOJIM HAOYyXarolIMX
IpYHTOB (C OmHMpaHWEM HMIKHHX KOHIIOB Ha HEHaOyXalllue TPYHTHI), TaK U YaCTUYHYIO
npope3ky (C OmMpaHHEM HIDKHUX KOHIIOB HEIOCPEICTBEHHO B TOJINE HAOyXaromux
IPYHTOB).

10.2 Tlpu pacuere Hecymiel ciOCOOHOCTH cBail B HAOyXamIIMX T'PyHTaX 3HAYCHUS
pacyeTHBIX CONPOTUBICHUNW HaOyXaloIUX TPYHTOB TOJ HI)KHMM KOHIIOM R u Ha
OokoBoil moBepxHocTH fi cBam miIM CBam-000JIOYKM PEKOMEHIYETCS NPUHUMATh Ha
OCHOBAHUHU PE3yNbTATOB CTATUYECKHUX MCIBITAHUU CBall M CBail-IITaMIOB B HaOyXalouiux
IPYHTAaX C UX 3aMauyMBaHHWEM Ha CTPOUTEIbHON IUIOMIAJKE WMIJIM MPHIETalolmMX K Hewl
TEPPUTOPHUAX, MMEIOLUUX AaHAJIOTUYHbIE TpYyHTH. IIpM OTCYTCTBHUM pe3ylbTaTOB
YKa3aHHBIX CTaTUYECKHMX HCIBITAHUH pPacyeTHOE CONPOTHUBICHHE HAOYXAIOIUX I'PYHTOB
MOoJ HIDKHUM KOHIIOM R u Ha OokoBo# moBepxHoctu fi cBaii um cBaii-000g0YeK
auaMeTpoM MeHee 1 M gomyckaercss mpuHHUMarh o Tabmumam 7.2, 7.3 u 7.8 c
BBEJICHHEM JOTOIHUTEIBHOTO KOod(dUIMeHTa ycioBuili paboThl cBau B rpyHTE Y = 0,5,
YUYUTBHIBAEMOTO HE3aBUCHUMO OT JAPYrux Ko3()PHUIMEeHTOB ycloBHil paboOThl, TPUB eACHHBIX
B TabOnuuax 7.4 u 7.6.

10.3 IIpu pacuere cBailHBIX (yHAAMEHTOB B HAOYXaIOMIMX TPyHTaX MO Aedopmanusm
(mompaszzaen 7.4) NOMKEH BBINOJIHATHCS JOMOJIHUTENBHBIA pacyeT Mo ONpeesIeHHIO ToJbeMa
CBaif mpu HaOyXaHUM IPyHTA B COOTBETCTBHHU ¢ TpeboBanusmu 10.4 — 10.6.

10.4 IToxbeMm hgyp, M, 3a0MBHBIX CBail, MOIPYKEHHBIX B IIPEIBAPUTEIHLHO IPOOYPEHHBIE
JTUJEPHBIC CKBAXUHBI, HAOWBHBIX CBali 0e€3 YIIUPEHHS, a TaKXe CBal-000JI0YeK, HE
MIPOpPE3aoNMX HaOyXarollyio 30Hy TPYHTOB, CIEIyeT ONPEIeIATh o popmyiie

hsw'p = (hSW hlswqp)Q + h'SW,p 0,000](D/UN, (101)

rae hgy — MoaBEM MOBEPXHOCTH HaOYXAKOIIETO IPYHTA, M;
h'sw,p — TOIBEM €105 TPYHTA B YPOBHE 3QJI0)KEHHS HIJKHETO KOHIIA CBail (B CiIydae Ipope3Ku
HaOyxatome 3006 TpyHTa h'syp = 0;
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Q, ® — ko3 dunuentsl, onpenensiempie o Tadauie 10.1, mpu 3Tom € 3aBUCHT OT MOKa-
3aTens 0, KOTOPBIM XapaKTepu3yeT YMEHBIICHHE 1eOpPMAITUH TI0 TTYOMHE MacCHBa
npu HaOyXaHUM IPYHTA U IPUHUMAETCS ISl HAOyXatoIUX TJIUH:
capmarckux — 0,31 M_l, apanbckux — 0,36 M ' U XBANBIHCKHX — 0,42 M_l;

U — TepuMeTp CBau, M,
N — pacueTHas Harpy3ka Ha cBaro, kKH, onpenenennas ¢ Ko3puImeHTOM HaIS)KHOCTH
o Harpyske yi = 1.

Taobnuma 10.1

T
Fny6nH§B1;E’ri>4ymeHm w Koaqo)‘(gnunem Q, 1(\)4’4, npu 3Haqegfdsﬂx o 75 T ——
3 0,72 0,62 0,53 0,46 0,40 —

4 0,64 0,53 0,44 0,36 0,31 1,5
5 0,59 0,46 0,36 0,29 0,24 11
6 0,53 0,40 0,31 0,24 0,19 0,7
7 0,48 0,35 0,26 0,20 0,15 0,5
8 0,44 0,31 0,22 0,17 0,13 0,4
9 0,40 0,27 0,19 0,14 0,11 0,3
10 0,37 0,24 0,17 0,12 0,09 0,2
11 0,34 0,21 0,15 0,10 0,08 0,2
12 0,31 0,19 0,13 0,09 0,07 0,1

[IpenensHble 3HaYEHHUS MOABEMA COOPYKEHHH, a TaKXKe 3HAYCHHE MOIbEMa MOBEPXHOCTH
HaOyxaromiero rpyHta hg, ¥ moxbema Clos TPYHTa B YPOBHE PACIIOJIOKEHUS HIDKHUX KOHIIOB
cBait hgyp criemyer onpenernsTs B coorBeTcTBUH ¢ TpedoBaHmsimMu CIT 22.13330.

10.5 Ilpum mnpopeske cBasMu HaOyXalOUIMX CJIOEB TpPyHTa M 3ariyOJIeHUM HX B
HeHa0yxarolue TPYHTHI MMOJbEM CBAHOTO (GyHIaMeHTa OyaeT MPaKTHYECKH MCKIIOYCH INPH
COOJIIO/ICHUH YCIIOBUS

N>Fg— N , (10.2)

!) I:d u
CI
n

rae N — 1o xe, uro u B popmyie (10.1);

Fsw — paBHOAEHCTBYIOIIAs pacUETHBIX CHJI TOAbeMa, KH, neficTBytomux Ha G0KOBOM
MOBEPXHOCTHU CBau, OIpeiessiemMast o pe3yibTaTaM UX MOJIEBbIX HUCIIBITAHUN B
HaOyXaloMIMX TPYHTAaX WK ompeessieMast C UCTIOIb30BaHUEM JTAHHBIX TaOIUIIBI 7.3
C yueToM Ko3(uireHTa HaeKHOCTH 110 HAarpy3Ke Ui CHI HaOyxaHHs TpyHTa
vi=1,2;

Fqu — Hecymas cmocoOHOCTh yuacTka cBau, KH, pacnosioxkeHHOTO B HEHa0yXaromemM

TPYHTE, IPH JCHCTBUY BBIIECPTUBAIONINX HATPY30K;
Yo, Yn, Yk — TO ke, uTo U B popmyie (7.2).

10.6 Tlogpem cBaii muamerpom Oonee 1 M, He mpope3aroKMX HAOyXalolIUe CIOU
TPYHTa, JOJDKEH OMNpPENeNsIThCcs Kak JUisl (yHJaMEHTa Ha EeCTECTBEHHOM OCHOBAaHHUU B
cootBercTBUH ¢ TpedoBanusmu CII 22.13330. [Ipu 3TOM moabeM cBau ¢ yIIUPEHUEM JIOTKEH
OTIPEIEATHCS TIPU ACUCTBUU Harpy3ku F,, paBHOM

Fu = N + ’Y||Vg st, (103)

rae N, Fgy, — 10 e, uro u B popmyite (10.2);
Y11 — pacyeTHOE 3HAYCHHE YICIBLHOIO BEca IPYHTA, kH/M3;
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Vg — 00BbeM IpyHTa, IPENATCTBYIOMIUI TOABEMY CBaH, M°, ¥ IPHHAMAEMBIiT PABHBIM
00beMy IpyHTa B Mpejeiax pacIupsIOIIErocs yCeUeHHOT0 KOHyca BBICOTOH h ¢
HIDKHUM (MEHBIIMM) JIHaMETPOM, PaBHBIM JTHaMETpy yIIupeHus d, a BEpXHUM
mmamerpom d' = h + d (3meck h — paccrosiHuE OT IPUPOAHO TOBEPXHOCTU TPYHTA
JI0 CEepEeIIMHBI YIIUPEHHUS CBAH).

10.7 Tlpm TpOEKTUPOBAHMUM CBAWHBIX (PyHIAMEHTOB B HAOYXalOIIMX TPYHTAX MEKIY
MOBEPXHOCTBIO I'PYHTa M HIKHEH IUIOCKOCTBIO POCTBEPKA JOJDKEH OBITh IMPETyCMOTPEH 3a30p
pazMepoM, paBHBIM WM O0Jiee MaKCUMAJIBHOTO 3HAUCHHS IT0IbeMa IPYHTA IPH €r0 Ha0 yXaHUH.

[Ipu TommuHe ciosi HaOyxawImero TpyHTa MeHee 12 M JOmycKaeTcs yCTpauBaTh
POCTBEPK, OTUPAIOIIUICS HEMOCPESICTBCHHO HA TPYHT, ipu coOutoneHuu ycious (10.2).

IIpu pacnonoxxeHuu cBai B BHUAEC KyCTa WIM CBAWHOIO IIOJIS IOJBEM CBaNHBIX
(GyHIAMEHTOB ClIelyeT paCCUUTBIBATh C YUETOM B3aUMHOI'O BJIUSHUS CBai.

11 Oco0eHHOCTH NPOEKTHPOBAHMS CBANTHBIX (PyHIaMEHTOB
Ha noJpadaTbiBaeMbIX TEPPUTOPHUSX

11.1 TIlpm mnOpoeKTUpPOBAaHMU CBaWHBIX (QyHIAMEHTOB Ha MOapabaThIBAEMBbIX
TEPPUTOPHUSAX KpoMe TpeOOBaHUN HACTOSANIUX HOPM JIOJDKHBI COOJIFOAAThCS TaKXKe
tpeboBanus CII 21.13330; mpu 3TOM HapsAy ¢ JAaHHBIMH WH)XKEHEPHBIX HM3BICKAHUMA IS
MPOEKTUPOBAHMS CBAHBIX (DYHJAMEHTOB JIOJKHBI TaKkKe MCIOJIb30BAThCS JaHHBIE TOPHO -
reoJIOTUYECKUX HU3BICKaHMI H cBefeHus o0 oxuaaeMblx JedopManusx 3eMHOM
MMOBEPXHOCTH.

112 B 3amannd Ha TPOEKTUPOBAHWE CBAWHBIX (YHAAMEHTOB Ha IOJPA0dATHIBAEMBIX
TEPPUTOPHSIX JIOJDKHBI CONEPXKATHCS TMOJTYYEHHBIE TI0 pe3ylibTaTaM MAapKIIEHIepCKOro pacuera
JaHHble 00 OXXUAAEMbIX MAaKCHUMAIBbHBIX JedopMalMsx 3€MHOW TIOBEPXHOCTH Ha Y4acTKe
CTPOHTENHCTBA, B TOM YHCJIE OCEHaHWe, HAKJIOH, OTHOCHUTEIbHBIC TOPU3OHTANIBHBIC JedopMariun
PACTSHKEHUSI WK CHKATHs, PaIyC KPHUBU3HBI 3eMHOM MOBEPXHOCTH, BBICOTA YCTYIIA.

11.3 Pacuer cBaifHBIX (YHIAMEHTOB 3JIaHUH H COOPYKCHHI, BO3BOJAMMBIX Ha
noipabaThIBaEMbIX TEPPUTOPUSIX, JOJDKEH MPOU3BOIUTHCSA MO MPEICNIbHBIM COCTOSHUSIM Ha
oco0oe coueTaHMe HArpy3oK, Ha3HAYaeMbIX C YYETOM BO3JCHCTBUH CO CTOPOHBI
nehOopMUPYEMOTO TIPH MOAPAOOTKE OCHOBAHUS.

11.4 B 3aBHCHMMOCTM OT XapakTepa CONpPSDKEHHS TIOJOB CBall C PpOCTBEPKOM H
B3aMMOJICHCTBUS (YHIAMEHTOB C TPYHTOM OCHOBAaHMS B IIPOLIECCE pa3BUTHS B HEM
TOPU30HTAIBHBIX JAeQopManuii OT MOAPAOOTKH TEPPUTOPUHU PAZIUYAOT CICAYIOIIHE CXEMBI
CBaliHBIX ()YH/IAMEHTOB:

a) JKECTKHE — IPH JKECTKOU 3aJIeJIKEe T'0JI0B CBail B POCTBEPK IMyTEM 3aaHKEPUBAHUS B
HEM BBIIYCKOB apMaTypbl CBall WJIM HEMOCPEICTBEHHOH 3aJelKi B HEM TOJIOBHI CBaul B
COOTBETCTBHUU C TPEOOBAHUSMU, H3ITOKEHHBIMU B 8.9;

0) mopatnuBble — TPHU YCIOBHO-IIAPHUPHOM COMNPSDKEHHMH CBa C POCTBEPKOM,
BBHITIOTHEHHOM TTyTEM 3aJIe]IKH €€ TOJIOBHI B pocTBepK Ha 5 — 10 oM umm compsikeHus depes
II0OB CKOJIb)KEHUS.

11.5 Pacuer cBaifHbIX (YHIAMEHTOB W HMX OCHOBAaHMH Ha MOJpadaThIBAEMbIX
TEPPUTOPHUAX JOJKEH IPOU3BOAUTHCS C YUETOM:

a) W3MEHEHWH (PU3MKO-MEXaHMYECKUX CBOMCTB TPYHTOB, BBI3BAHHBIX IOJPAOOTKON
TEPPUTOPHUH, B COOTBETCTBUU C TpeOoBaHusMu 11.6;

0) mepepacnpeqeneHusl BEPTUKAIBHBIX HArpy30K Ha OTAENbHBIC CBaW, BBI3BAHHOTO
HAKJIOHOM, MCKPUBJIEHHEM M YCTYNooOpa3oBaHHEM 3€MHOI MOBEPXHOCTH, B COOTBETCTBUU C
TpeboBanusmu 11.7;
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B) JIOTIOJIHUTENBHBIX HArpy30K B TOPH3OHTAJBHOM  IUIOCKOCTH,  BBI3BAaHHBIX
OTHOCHUTEIBHBIMU TOPU30HTAIBHBIMHU JIeOpPMAIIMHI IPYHTOB OCHOBAHHUS, B COOTBETCTBUH C
TpeboBanusimu 11.8.

11.6 Hecymyio cnocoOHOCTh TpyHTa OCHOBaHMA cBall Bcex BuIoB F¢, kH,
paboTarommx Ha C)KUMAIOLIYI0 HAarpy3Ky, MPH MOJIPaOdOTKEe TEPPUTOPHHU CIIEIYeT ONPEACIATh
o hopmyie

Fer = YerFa, (11.1)

T7I€ Yor — KOI(PPHUIMEHT YCIOBHM pabOThI, YYUTHIBAIOIIHNI U3MEHEHHE (PU3UKO-MEXaHMUECKUX
CBOMCTB IPYHTOB U Mepepacipe/iesieHe BEpTUKAIbHBIX Harpy30K MpHu moapadboTke
TEPPUTOPHUH: JUTS CBAl-CTOEK B (PyHAAMEHTAX JIFOOBIX 3aHUNA U COOPYKEHHH Yor = 1;
JUTSI BACSYMX CBall B (yHJIaMEHTaxX MOJATIUBBIX 3[aHUM M COOpYKEeHHH (Hampu -
Mep, OTHOITAXKHBIX KAPKACHBIX C MIAPHUPHBIMHU OMopamu) Yer = 0,9; 111 BUCSUMX CBai
B (hyHIIaMEHTaX YKECTKHMX 3/IaHUI U COOpYyXeHH (Harmpumep, OecKapKacHBIX MHO-
TO3TaKHBIX 3/1aHUH C )KECTKUMH Y3JIaMH, CUJIOCHBIX KOPITYCOB) Y¢r = 1,1;

Fq — Hecymas criocoOHOCTH cBan, KH, ornpeaenenHast pacieToM B COOTBETCTBUH C MOJpa3-
JIeTIOM 7.2 VT OTIpEZICNICHHAs TT0 Pe3yITbTaTaM MOJICBBIX UCCIICNOBAHUIA (MCTIBITAHKS
CBaii IMHAMHYECKON WM CTATUYECKOM HAarpy3KoH, 30HAMPOBAHKE TPYHTOB) B COOTBET-
CTBHH C TpeOOBaHUSAMH TIoIpazzena 7.3.
IIpumeuanue — B ciyyae kpyronagarouux miactos B Gopmyse (11.1) cnenyeT TakKe yIUTHIBATH

3aBHCAIIMM OT 3HAYEHHWsA OTHOCHTEJIBHOW TOPH3OHTAIBHON jaedopMaiu g, MM/M, IONOJHUTENbHBIH
ko3 durment ye, = 1/(1 + 100¢y,).

11.7 JlomonHuTensHble BepTUKaJIbHBbIC HAarpy3ku +AN Ha cBam WM CBau-00OJIOYKH
3JaHUA U COOPYKEHMH C KECTKOM KOHCTPYKTHBHOM CXEMOH CleAyeT OIpeaensiTh B
3aBHUCHMOCTH OT pACYETHBIX 3HAYCHHUN BEPTUKAIBHBIX MEPEMENICHU CBail, BBI3BAHHBIX
HAaKJIOHOM, MCKPHUBIIEHHEM, YCTYNMOoOOpa3oBaHMEM 3€MHOW IOBEPXHOCTH, a TaKxKe
TOPU30HTAIBHBIME JIe(hOpMaIUIMU TPYHTOB OCHOBAHUS TIPU YCIIOBHSIX |

a) cBaiiHble (YHIAMEHTBHI U3 BHCSYMX CBail M UX OCHOBAHHUS 3aMCHSIOT B COOTBETCTBUHU
¢ 7.4 ycnoBHBIM (DYHTAMEHTOM Ha €CTECTBEHHOM OCHOBAHUU;

0) OcHOBaHHME YCIOBHOrO (yHIAMEHTa NPUHUMAIOT JUHEHHO [ehOpPMHUPYEMBIM C
MOCTOSTHHBIMH TIO JITMHE 3/1aHusl (COOPY)KEHHMsI) WJIM BBIICIICHHOTO B HEM OTCEKa MOJAYJIEM
nedopmaruu 1 K03 GUITMEHTOM MTOCTENH TPYHTA.

Onpenenenne AOMOJHUTEIBHBIX BEPTHUKAIBHBIX HArPy30K MPOU3BOASIT OTHOCHUTEIBHO
MPOAOJIbHOM M MOTIEPEYHOM OCeH 31aHusl.

11.8 B pacuerax cBaiiHBIX (YHJAaMEHTOB, BO3BOJMMBIX Ha M0ApadaTHIBAEMbIX
TEPPUTOPHUAX, CIEAyeT YUUTHIBATh JOIMOJHUTENbHBIE YCUJIMS, BO3HUKAIOIIME B CBasX
BCJICICTBUE WX pabOThl Ha W3rUO MOJ BIMSHUEM TOPHU30HTAIBHBIX TEPEMEIICHUN TPYHTa
OCHOBaHUS IIPU MOAPAOOTKE TEPPUTOPHUH 110 OTHOLIEHHUIO K TPOEKTHOMY MOJIOKEHUIO CBAM.

11.9 PacyeTHO€ TOpPH3OHTAJIBHOE TMEpPEMEIICHUE TPyHTa Ug, MM, TIPH MOJAPabOTKe
TEPPUTOPUU CIIEAYET ONPENENATh 1o (hopmyrie

Ucr = YfYcEhX, (11.2)

TZIe Yf, Yc — COOTBETCTBEHHO KO3()(UIIMEHTHI HA/IS)KHOCTHU 10 HArpy3Ke U YCIOBHM pabOThI
IUI. OTHOCUTENBHBIX TOPU30HTANBHBIX Ae(OpMaIiii, IpUHIMAEMbIE COTIACHO
CII 21.13330;
€n — OKUJIAEMOE 3HAYEHUE OTHOCHTEIbHOM FOPH30HTANIBHOM iehopMaryy, orpenenseMoe
0 pe3yabTaTaM MapKIIEeHAepCKOTo pacdyera, MM/M;
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X — paccTosiHUuE OT OCH paccMaTpUBAEMOIl CBau A0 LEHTPAIbHOM OCH 3/1aHus (COO0-
PY)KEHHsI) C POCTBEPKOM, yCTpauBaeMbIM Ha BCIO JUTMHY 3/1aHus (OTCEKa), I JI0
0JI0Ka KECTKOCTH KapKacHOTOo 3/aHus (0OTCeKa) ¢ POCTBEPKOM, YCTPauBaCMbIM
10/ OTAENbHBIE KOJIOHHBI, M.

11.10 Cegaiiaple ¢GyHAaMEHTH 3JaHUH ©  COOPYXEHHUH, BO3BOJUMBIX Ha
noapadaTbiBaeMbIX ~ TEPPUTOPHUAX, CJIEAYyeT MPOEKTUPOBATh HCXOIAS M3  YCIOBUHU
HEO0OXOIMMOCTH TIepefayd Ha POCTBEPK MHUHUMAIIBHBIX YCWJIMA OT CBail, BOHUKAIOIIUX B
pe3ynbprate nedopMalny 3eMHOM OBEPXHOCTH.

J1Jist BEITIOJTHEHUS 3TOTO TPpeOOBaHMSI HEOOXOIUMO B MMPOEKTAX MPEIyCMaTPUBATh:

a) pa3pe3Ky 3MaHWs WM COOPYKCHHS Ha OTCEKH JUIS YMCHBIICHHS BIHMSHUS
TOPU3OHTANIbHBIX NTEPEMELICHUN IPYHTa OCHOBAHMS;

0) MNpPEeMMYIIECTBEHHO BHUCAYME CBauW JUISI 3JaHUH M COOPYXKEHUH C IKECTKOH
KOHCTPYKTUBHOM CXEMOM JUIsl CHUKEHHS JOINOJHHUTEIBHO BO3ZHHUKAKOIIMX YCHUIIUA B
BEPTUKAIBHOW INIOCKOCTH OT UCKPUBJICHHS] OCHOBAHHS;

B) CBall BO3MOKHO MEHbILIEH >KECTKOCTH, HAImpUMep MpU3MaTHYECKUE, KBAIPATHOIO
WY TPSIMOYTOJBHOTO MOMNEPEYHOTO CEYEHMs, MPHU 3TOM CBau NPSIMOYIOJBHOIO CEYEHUs
CJIEIYeT pacrojiaratb MEHbIIE CTOPOHOU B MPOAOIHLHOM HANpPABICHUH OTCEKA 3AaHUS;

I') IPEUMYIIECTBEHHO MOAATINBbIE KOHCTPYKIIMU CONPSDKEHUS CBail ¢ pPOCTBEPKOM,
yKa3aHHbie B 11.4;

J1) BBIpaBHUBAHHWE 3/IaHUM C MOMOIIBIO JIOMKPAaTOB WJIA JAPYTUX BBIPABHUBAIOIIUX
YCTPOMCTB.

IIpn paspeske 30aHMA WM COOPYKEHHS Ha OTCEKM MEXKIY HUMH B POCTBEPKE CIEAYET
IpeayCMaTpuBaTh 3a30pbl (Ie()OpMAIMOHHBIC IIBBI), Pa3Mepbl KOTOPBIX OMPEACISIIOT Kak IS
HIDKHUX KOHCTPYKLIMH 3/1aHUI 1 cCOOpyKeHui B cooTBeTcTBUM ¢ TpeboBanmsamu CI1 21.13330.

11.11 Cgaiinble GpyHIAMEHTHI CIIEAYET NMPUMEHATh, KaK MPaBUIIO, HAa MOApadaTHIBAEMBIX
teppuropusx | — IV rpynm, B ToM unce:

a) ¢ BHCAYMMH CBasMH — Ha Tepputopusix | — IV rpynm mist moObIXx BHAOB U
KOHCTPYKLUU 3aHUI U COOPYKEHUMU;

0) co cBasmu-cTroiikamu — Ha Tepputopusx | u IV rpynm s 3manuii U1 COOpYKEHHIH,
MIPOCKTUPYEMBIX C MONATIMBOM KOHCTPYKTMBHOM CXE€MOH 3[aHUs IIpU HCKPUBIICHUU
ocHOBaHus, a ans IV rpynnel — Takke W Ui 34aHUNA U COOPYKEHHM, MPOEKTHUPYEMBIX C
KECTKOM KOHCTPYKTUBHOM CXEMOM.

Ilpumeuanus

1 Jlenenue nojpadaThIBAEMbIX TEPPUTOPUI HA TPYIIBI IPHHSATO B cooTBeTcTBUU ¢ CIT 21.13330.

2 CBan-000110uKH, HAOMBHBIE U OYpOBBIE CBau JuaMeTpoM Oosee 600 MM M Apyrue BUABI KECTKUX CBaii
JOITYyCKAacTCsl IMPUMEHATH, KaK IpaBUWJIO, TOJBKO B CBalHBIX (byH,HaMeHTaX C HOL[aTJ'IHBOﬁ CXeMOH npu
COTIPSDKEHHUH UX C POCTBEPKOM Uepe3 OB cKoubxeHust (11.4).

3 3arnybicHHe B I'PYHT CBail Ha moapabaTHIBAEMBIX TEPPUTOPHSAX MOJDKHO OBITH He MeHee 4 M, 3a
HCKITIOYEHHEM CITy4aeB OIMPaHUs CBal HA CKAJIbHBIC IPYHTHI.

11.12 Ha mnogpabarbiBaeMbIx Tepputopusix Ik — IVk rpynm ¢ BO3MOXHBIM
o0Opa3oBaHMEM YCTYNOB, a TaKKe Ha IUIOMAJKAaX C TEOJOTHYECKUMH HapyHICHUSIMHU
NPUMEHEHHE CBAaWHBIX (YHIAMEHTOB JOMYCKACTCS TOJBKO TNPH HAIUYUU CHEIHATIBLHOTO
000CHOBaHUS.

11.13 KoHCTpyKuMS CONpPSKEHHS CBaili C POCTBEPKOM JIOJDKHA HAa3HAYaThbCs B
3aBUCHMOCTH OT 3HAUCHHS OXKHMJIAEMOTO TOPHU3OHTAIBHOTO MEPEMEICHHUs TPyHTa OCHOBAHUS,
IpPU 3TOM IMpeAesIbHbIe 3HAYEHUS TOPHU3OHTAIBHOTO TEPEMEIICHUs Uil CBall HE JOJIKHBI
MPEBBIIIATH ITPH COMPSKEHUH ¢ pocTBepkom (11.4), cm:
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2  KECTKOM;
5 MmoAaTIuBOM, YCIOBHO-IIAPHUPHOM;
8 mMmoaaTIMBOM Yepe3 IIOB CKOJBKCHHUS.

Ilpumeuanue JInst cHYOKeHHs] 3HAYeHHWH YCWIIMM, BO3HHMKAIOIIMX B CBAasX M POCTBEPKE OT
BO3/ACHCTBHUS TOPU3OHTANBHBIX MIEPEMENICHNI TPYHTA OCHOBAHMS, a TakXkKe JJIs oOecTiedeH s IPOCTPaHCTBEHHOM
YCTOMUYMBOCTH CBAaiHBIX ()YHIAMEHTOB 3[aHUsl (COOPY)KEHHsS) B IIEJIOM CBaM CBAMHOIO MMOJsl B 30HE JEHCTBUS

HeOOJIBIINX TIEPEMEIICHIH TPYHTA (10 2 CM) CIIeyeT MPeyCMaTpUBaTh C )KECTKUM COTIPSKEHHUEM, a OCTabHBIE
C MOIATIINBBIM (IITAPHUPHBIM FITH COTIPSDKEHUEM Yepes3 OB CKOTBKEHHM).

11.14 Csgaiinble poCTBEPKH JOKHBI PACCUNTHIBATHCS HA BHELIECHTPEHHOE PACTSHKEHHUE U
c)KaTue, a TakKe Ha Kpy4eHHe IPU BO3ICHCTBUM Ha HUX FOPU30HTAIBHBIX OMOPHBIX peakluit
OT CBail (MOMEpeYHOW CHIIBI M M3THOAIOIIEr0 MOMEHTA), BBI3BAaHHBIX OOKOBBIM JIaBICHHEM
nehopMUPYEMOTO TIPH MOAPAOOTKE TPyHTAa OCHOBAHUS.

11.15 Tlpu mpumMeHeHUU CBalHBIX ()YHIAMEHTOB C BBICOKMM POCTBEPKOM B OETOHHBIX
MOJIaX WM JPYIUX KECTKUX KOHCTPYKIUSAX, YCTPAUBAaEMBIX HA TIOBEPXHOCTH TPYHTA, CIEIYeT
npenycMaTpuBaTh 3a30p MO BCEMY MEpUMETPY CBail MIMpUHONM He MeHee 8 CM Ha BCIO
TOJIIIUHY KECTKOW KOHCTPYKIMH. 3a30p CIEAyeT 3amOoiHATh IUIACTUYHBIMU WM yIPYTHMH
MarepuajiamMd, He OO0pa3ylolmMMHU JKECTKOM OmOpbl [JIi CBail MpHU  BO3JICHCTBHUH
TOPU30HTAIBHBIX NTEPEMEIICHUI TPYHTa OCHOBAHUS.

12 Oco0eHHOCTH MPOEKTUPOBAHMSI CBAHHBIX (DYHIAMEHTOB
B CEHCMUYECKHUX PallOHAX

12.1 Tlpu mpOEeKTUPOBAHMH CBAaWHBIX (YHIAMEHTOB B CEHCMHUYECKHX paliOHaX KpoOMe
TpeOOBaHUI HACTOSIMIMX MpaBmI cienyer cobmronats Takxke TpedoBanus CII 14.13330, npu
3TOM B JIOTIOJIHEHUE K MaTepHallaM WH)KEHEPHBIX U3BICKAHWW JJIs1 MPOEKTUPOBAHUS CBANHBIX
(GbyHIaMEHTOB JOJKHBI OBITH MCIOJB30BaHbI JaHHBIE CEHCMHUECKOTO0 MHKPOPaiOHUPOBAHUS
IJIOIIAKN CTPOUTENIBCTBA.

12.2 Cgpaiinple (pyHIAMEHTHI 3[JaHUA U COOPYKEHUH MpPH pacdeTe MO MpelesbHBIM
COCTOSIHUSIM  TIEPBOM  TPYINIBI C  YY4ETOM  CEMCMUYECKUX  BO3JCUCTBUUA  JTOJHKHBI
paccUMThIBaTHCS Ha 0COO0E coueTaHue Harpy3ok. [Ipu aToM He0OX0IMMO peayCMaTpPHUBATh:

a) OmpeleleHHe HEeCyIlel CIOoCOOHOCTH CBaM Ha CKUMAIOLIYI0O M BbIIEPTUBAIOIIYIO
Harpy3kd B COOTBETCTBUH C TPEOOBAaHUSAMH Io/ipasniena 7.2,

0) TmpoBEepKYy YCTOWYMBOCTM TpPyHTa IO YCIOBUIO OTpaHUYEHUs JIaBlIECHUS,
nepeaaBaeMoro Ha TPyHT OOKOBBIMHU MOBEPXHOCTSIMU CBaif, B COOTBETCTBUU C TPEOOBAHUSMHU
npuiioxeHus B;

B) pacyer cBail MO TPOYHOCTH MarepHuajia Ha COBMECTHOE ACHCTBHE PAacYETHBIX YCHIIHI
(MpomoyTbHOM  CHJTBI, M3rMOAIOIIEr0 MOMEHTAa U TIONEPEYHOW CHJIBI), 3HAYCHUS KOTOPBIX
OIPENENAIOT C YYETOM MNPWIOKEHHUS B B 3aBHCHMOCTH OT pacyeTHBIX 3HAYEHUN CEHCMUYECKUX
Harpysokx.

[Ipu BBITOJIHEHNWM YKAa3aHHBIX B TOJIMYHKTAX «a» — «B» PACUYCTOB TAKKE JOJDKHBI
YUHUTHIBATHCS TpeOOBaHUs, MpuBeIeHHbIE B 12.3 — 12.8.

11 pu™MCeCUdIaHme — HpI/I OnpeACICHUN PAaCUCTHBIX 3HAYCHUH CEHCMHYCCKHUX Harpysok,

JNeMCTBYIOIMX HA 3JaHUE WU COOPYXKEHUE, BHICOKUM CBalHBIM POCTBEPK CIEAYET pPaccMaTpUBaTh Kak
KapKacHbIH HUKHUHN 3TaXK.

12.3 TIlpu pacuere Hecymeidl cmocoOHOCTH CBall Ha CHXKUMAIOIIYIO  WIIH
BBIJICPTUBAIONIYI0 HAarpy3ky Feq 3Hauenus R u f; (mompasmen 7.2) cnegyer yMHOXUTH Ha
HNOHMKAIOIIKAE KOXPOUIMEHTH YCIOBUH pabOThl TIPYHTa OCHOBAHUA Yeqli U Yeq2,
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NpuBeIeHHBIE B Tabimmie 12.1, uam ompenensTh WX MO pe3yabTaTaM HCIBITAaHUN CBal U
CBaliHBIX ()YHIAMEHTOB UMUTHPOBAHHBIMU CECMUYECKUMHU BO3/1EHCTBUSMU.

Kpome Toro, comporusienue rpyara fi Ha O0OKOBOH MOBEPXHOCTH CBaH 0 PacdeTHOH
rinyounsl hg (12.4) cnenyer npuHUMATh PaBHBIM HYIIIO.

Tabnuma 12.1

Kosdpunuent ycnosuit paboTsl Yeq1 I KOPPEKTUPOBKH Kooddunuent ycnosuit paboTsl Yeqy 11
3Ha4YeHU R mpu rpyHTax KOPPEKTHPOBKH 3Ha4ueHui f; mpu rpynTax
I'nmunucteie
Pacuernas " Ilecku mOTHBIE K I'munuCTHIE TPYHTHI
. Iecku cpenneit TPYHTHI IPU o
CENCMHYHOCTD Tlecku mIOTHBIE cpenHeit U MoKa3arele
N IJIOTHOCTH [oKa3areJie
30AHUA 1 IJIOTHOCTH TEKy4EeCTH
N TEKy4ECTH
COOPYKCHUH,
OaJuIbl Majo- MaJIOBJIaXK- mazo-
BJIA)KHBIE |HACKIIICH- HaCBIIIEH- 0 </, <| Bna)kHbI€ |HACBIIICH- 0<I1.<0,75<
.| HBIEH 1L<0 1L <0
)71 [HBIE BOJIOM| [HBIE BOJIOM| 0,5 " HBIE BOJIOM] 0,75 |I.<1
BIIAYKHBIE
BJIaXKHBIC BIIQXKHBIC
7 1 0,9 0,95 0,8 1 0,95 0,95 0,9 0951 0,85 | 0,75
0,9 0,5 0,85 0,4 1 0,9 0,85 0,5 0,9 0,8 0,75
8 0,9 0,8 0,85 0,7 0,95 0,9 0,85 0,8 0,9 0,8 0,7
0,8 0,4 0,75 0,35 0,95 0,8 0,75 0,4 0,8 0,7 | 0,65
9 0.8 0,7 0,75 . 0,9 0,85 0,75 07 085 | 07 0,6
0,7 0,35 0,6 0,85 0,7 0,65 0,35 |065| 0,6 —

IIpumeuanus

1 3HayYeHUs Yeq1 U Yeqe, YKA3aHHBIE HAJ YEPTOH, OTHOCATCSA K 3a0MBHBIM, HAOUBHBIM
cBasiM (CBasiM BBHITECHEHHUSI), IOl Y€PTOU — K OYPOBBIM.

2 3nayeHns KOYPDHUIMEHTOB Yeqr U Yeqz CHeAyeT ymHOkaTh Ha 0,85, 1,0 wm 1,15 mms
3MaHUH W COOPYKCHHH, BO3BOAMMBIX B paiioHax ¢ moBTOpsieMocThio 1, 2, 3 cooTBeTcTBEHHO (Kpome
TPAHCIOPTHBIX M THAPOTEXHUUECKUX).

3 Hecymyro criocoOHOCTE CBaii-CTOCK, OMMPAIOIIIXCS Ha CKaJIbHBIC U
KPYIMHOOOJIOMOYHBIE TPYHTHI, OIPEICISIIOT 03 BBEICHUS TOTIOTHUTEIBHBIX KO3 (DUITMSHTOB YCIOBUI PabOThI
Yeq1 M Yeq2-

12.4 PacuetHyto riyOMHY Ny, 70 KOTOpO#l HE YYHMTBHIBAIOT CONPOTHBIICHHE IPYHTa Ha
OOKOBOI TTOBEPXHOCTH CBaH, onpeAeisioT mo ¢opmyie (12.1), Ho npunumarot He 6onee 3/a,

hy a;(H asM) | (12.1)

a
by =

rje ai, ap, a3 — Oe3pa3mepHbie K03 urmenTsl, paBable cooTBeTcTBeHHO 1,5; 0,8 1 0,6 mpu
BBICOKOM POCTBEpKE W JJIsl OTACIbHO cTosmel cau, 1,2; 1,2 u 0 — mpu
JKECTKOU 3a/IeJIKE CBau B HU3KUHI POCTBEPK;
H, M — pacdeTrHbie 3Ha4eHHS] COOTBETCTBEHHO TOPU3OHTAIBHOM crutbl, KH, 1 m3ruba-
I0IIIeT0 MOMeHTa, KH M, mpHuiIo)kKeHHBIX K CBae B YPOBHE IMOBEPXHOCTH TPYH-
Ta TIpU 0COOOM COUYETAHHH HATPY30K C YIETOM CEHCMHUYECKUX BO3IACHCTBUN;
o, — Koddurment aedopmanu, 1/M, onpeaensieMsIid Mo MPUIOKEHUIO B;
bp — ycioBHas mMpHHa CBay, M, OIpeAeIsieMas 110 IPHIOKCHUIO B;
Y1 — pacdeTHOE 3HAUYCHUE yJEIBHOTO Beca IPYyHTa, kH/M, oTpeseiieMOe B BOJIO-
HACBIIICHHBIX TPYHTAX C YIETOM B3BEIIMBAIOIIETO ACHCTBUS BOJIBI;
@, C| — pacyeTHbIC 3HAUCHUSI COOTBETCTBEHHO yIjla BHYTPEHHETO TPEHUsI TPYHTA, TPa.,
W yIEIBHOTO CIEIJICHUs TpyHTa, Kl]a.
B mpoekTax pexkoMeHayeTcs mpenycMaTpuBaTh KOHTPOJBHBIE HCIBITAHWS CBaii Ha
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TOPU30HTAIBHYIO HarPY3KYy.

12.5 Onpenenenune pacyeTHON TIyOUHBI Ng MpH BO3ACHCTBHU CEWCMHYECKHX HArpy30K
ClIeyeT MTPOU3BOJIUTH, MPUHUMAs 3HAUYEHUS PACYETHOIO yIjia BHYTPEHHETO TPEHUS O
YMEHBIIIEHHBIMH JJII pacdyeTHO# ceiicMuuHoctn 7 OamioB — Ha 2°, 8 OamioB — Ha 4°,
9 GaynmoB — Ha 7°.

12.6 TIlpm pacuere cBalHBIX (YHAAMEHTOB MOCTOB BIUSHHE CEHCMHUYECKOTO
BO3JICHCTBUSI HA YCJIOBMS 3a€lIKM CBail B BOJIOHACHIIICHHBIX MBUIEBATHIX TMECKaxX |
TIIMHUACTBIX TPYyHTaX ¢ TMoKaszareinem tTekydectd | > 0,5 crnemyer yduThIBaTh Iyrem
noumxkenus Ha 30 % 3HadeHnit kod(pPuIMEeHTOB MponopuHOHaTLHOCTH K, MPUBENCHHBIX IS
3TUX TPYHTOB B IPUIIOKEHUU B.

12.7 Hecymas cnocoOHocTh cBau Feq, KkH, paboTaromeii Ha BepTHKaIbHYIO
C)KMMAIOIIYIO U BBIJIEPTUBAIOIIYIO HArpy3KH, MO pe3yabTaTaM MOJIEBLIX HCIBITAHUHA OJHKHA
OTIPEACTISATHCS C YIETOM CEMCMHUUYECKUX BO3ACHCTBUI IO hopmyrie

Feq = KegFa, (12.2)
e Keq — KO3 HUIMEHT, yIUTHIBAIOMNIT CHIDKEHNE HECYIeH CIOCOOHOCTH CBaM IpHU CeHCMHU-
YECKUX BO3JECHCTBUSX, OTIPEICIIEMbI PACYETOM KaK OTHOIIIEHUE 3HAYCHUS HECY-
el CIoCOOHOCTH CBaM, BRIYUCICHHOTO B COOTBETCTBUU ¢ 12.2 — 12.4 ¢ yueTtom
CeMCMHUYECKUX BO3ACHCTBHIA, U 3HAYCHHSI HECYIIEH CITOCOOHOCTH CBau, OMpeeIeH-
HOM COTJIaCHO TPeOOBaHMSIM Tojpaszzena 7.2 6e3 ydera CeCMHUYECKIX BO3ICHCTBHM,

Fq — Hecymas cmocoOHOCTh cBan, KH, ompesenenHas mo pe3yabraraM CTaTHYECKUX HIIN
JUHAMHYECKUX HUCIIBITAHUN WM 10 TaHHBIM CTaTUYECKOTO 30HAMPOBAHUS IPYHTA B
COOTBETCTBHH C TOJpa3aesioMm 7.3 (0e3 yuera cCeiCMUYECKUX BO3ICHCTBUN).

12.8 Pacyer cBaii B mpocagodHBIX W HAOyXaromux TPyHTaX Ha 0c000€ CcoueTaHue
Harpy30K C y4eTOM CEMCMUYECKHX BO3JCUCTBUM [JOJDKEH IIPOU3BOAMUTHCS IIPU IPUPOLHOU
BJIQXKHOCTH, €CJIM 3aMauylBaHME T'PYHTA HEBO3MOXXHO, M NPHU TMOJHOCTHIO BOJOHACHIILIEHHOM
TPYHTE, HMMEIOIIEM T[I0Ka3aTeNlb TEKydecTH, ompeaensembiii no dopmynae (9.1), ecmm
3aMayuBaHUE TPYHTA BO3MOXKHO; IIPU 3TOM OIpEAeTeHUEe HeCyIlel CHOoCOOHOCTH CBail B
IpYHTOBBIX ycnoBusx |l Tuma mo mpocagoyHOCTH TPOU3BOIAT O€3 ydera BO3MOKHOCTH
pa3BUTHS OTPULIATENBHBIX CUJI TPEHUSI TPYHTA.

IIpumedganue — Pacuer cBaii Ha celicMUYEeCKUEe BO3ACHCTBHS HE MCKIIOYAeT HEOOXOIUMOCTH
BBITIOJIHEHUS UX pacyeTa B COOTBETCTBHU C pazaenamu 9 — 11.

12.9 Ins cBaiiHbIX ()yHIAMEHTOB B CEHCMHMYECKMX pailoHax ciexyeT MPUMEHSATh CBau
BCEX BUJOB, KpOMeE CBail 6€3 MonepeyHoro apMUpoBaHus U Oyl1aBOBUIHBIX.

He nomyckaercs Ttakke NpUMEHEHHWE OETOHHBIX CBaif, T.e. CBaill, HE WMEIONIUX
apMaTypHBIX KapKacoB MO BCEW IJIMHE CBAWHOTO CTBOJIA.

3ampeniaercss yCTPONCTBO B CEMCMHUUYECKUX pailoHax OypoOBBIX CBail moj W30BITOYHBIM
JaBJICHUEM BOJIbI 0€3 00CaHBIX TPYO.

12.10 Ilpu npoeKTUpOBaHMH CBANHBIX (YHIAMEHTOB B CEHCMUYECKUX pallOHAX ONMHMpaHHE
KOHIIa CBail clelyeT MpeaycMaTpuBaTh Ha CKaJbHbIE, KPYMHOOOJOMOYHBIE TPYHTBHI, MECKU
TUTOTHBIC M CPEIHEH IIOTHOCTH Y TIIMHUCTBIC TPYHTHI ¢ MoKazareneM tekydectu I <0,5.

OnupaHue HIKHUX KOHLIOB CBail Ha PBIXJIbIE BOJIOHACHIINICHHbIE MECKU, TJIMHUCTHIE
TPYHTHI C TOKazareseM Tekydectd | > 0,5 He nomyckaercs.

12.11 3arnybnenue B TPYHT CBail B CEMCMHYECKUX pailoHax JOJKHO ObITh HE MEHee 4 M,
a NpU HaJUYUM B OCHOBAHHM HIKHUX KOHIIOB CBall BOJOHACHIIIEHHBIX IE€CKOB CpeaHel
IUIOTHOCTM — He MeHee 8 M. Jlomyckaercs yMeHbLIeHHE 3ariyOJeHHs CBall IIpH
COOTBETCTBYIOIIIEM OOOCHOBaHUM, MOJYYEHHOM B pe3yJlbTaTe IOJEBHIX MCIBITAHUM CBail
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MMUTHPOBAHHBIMU CEHCMUYECKUMHU BO3IECHCTBUSAMH.

st oAHOATaXXKHBIX CEIIbCKOXO3SIMCTBEHHBIX 3JaHUM, HE COAEpKalluX IIEHHOIO
00OpyIOBaHUs, U B CIy4ae ONMUpPAHUS CBall HA CKAJIbHBIE TPYHTHI MX 3ariyOJieHHE B TPYHT
MPUHUMAIOT TaKUM K€, KaK U B HECEICMUUYECKUX pailoHax.

12.12 PocTBepk CBailHOroO (yHJAaMEHTa IMOJ HECYIIMMHU CTEHaMH 3JaHus B Ipeenax
OTCeKa JOJDKEH ObITh, KaK MPaBWIIO, HETPEPHIBHBIM M PACIOJIOKEHHBIM B OJHOM YPOBHE.
BepxHue KOHIBI CBail JOKHBI OBITH JKECTKO 3aJiellaHbl B POCTBEPK Ha TIIIYOHHY,
ONpPEIEIAEMYIO PACUETOM, YUYUTHIBAIOIIUM CEHCMHUUYECKUE HATPY3KH.

YcTpoiicTBO 0€3pOCTBEPKOBBIX CBAaHBIX (DYHIAMEHTOB 3JaHHM M COOPY)KEHUH He
JOIYCKaeTCsl.

IIpumeuaunue — Ilpu cTpouTesabCTBE HA KOCOrOpax POCTBEPK B MpenesiaX OTCeKa JOIMYCKAeTCs
BBITIOJHATH B BUZE €AWHOI MOHOJIMTHOM eJie300eTOHHOH KOHCTPYKIMH  TUTHTHI MIIH IEPEKPECTHBIX JICHT.

12.13 TIlpu COOTBETCTBYIOIIEM TEXHHKO-DKOHOMHYECKOM OOOCHOBAaHWUU MOXHO
NPUMEHATH CBaliHbIe (YHIAMEHTHI ¢ MPOMEXKYTOUYHOM MOAYLIKOW W3 CBHITYYUX MAaTEpUaoB
(meOHs1, TpaBus, TECKAa KPYIMHOTO M CpelHer KpymHOCTH). Takue QyHIaMEHTHI HE ClIeTyeT
MPUMEHITh B OPraHOMUHEPAIBHBIX, OPraHMYECKUX W MpocagouyHbix TrpyHTax |l Tuma, Ha
n0/JpabaThIBAEMBIX TEPPUTOPHUSAX, T'€OJOTMUYCCKH HEYCTOMUYUBBIX IUIOMIAAKaX (Ha KOTOPBIX
UMEIOTCS WJIM MOTYT BO3HUKAThH OIOJI3HH, CEJIM, KAPCTHI U T.I1.) U Ha IUIOMIAIKAX, CIOKEHHBIX
HECTaOUITM3UPOBAHHBIMU TPYHTAMH.

st cBaitHBIX (YHIAMEHTOB C MPOMEKYTOYHOM MOMYIIKOW CIeNyeT NMPUMEHSATh TaKue
K€ BUIBI CBaii, KaKk U B HECEHCMHUYECKHMX palioHaxX (KpoMe OyIaBOBHIHBIX).

12.14 Pacuer cBaif, BXOIMIIMX B COCTAaB CBalHOrO (yHOAMEHTAa C TMPOMEXYTOUHOU
MOJYIIKOM, HAa TOPU3OHTAIbHBIE HAarpy3Kd He Hpou3BoAuTcs. Hecyirylo cnocoOHOCTh TakMX
CBaif, paboTaOMMX HA CKUMAIONIYIO HArPY3Ky C yUETOM CEHCMHYECKHX BO3JICHCTBUH, CIIETYET
OTIPEIeNIATh B COOTBETCTBUU C TpeOoBaHMsAMU 12.3; Tpu OSTOM COIPOTHBIICHHUE TPYHTA
HEOOXOIMMO YYHTHIBATH BJIOJb BCEl OOKOBOM MOBEPXHOCTH cBad, T.e. Ny = 0, a xoaddurment
YCJIOBUI pabOTHI HIKHETO KOHIA CBaH TP CEHCMUYECKUX BO3IEHCTBUAX IPUHUMATD Yeqr = 1,2.

12.15 Tlpm pacuere cBaiHBIX (YHAAMEHTOB C TPOMEKYTOYHOW TOIYIIKOW IO
nedopMmarusaM ocanky (yHIaMeHTa CiIelyeT BBIUUCIATH KaK CYMMY OCaIK{ YCIOBHOTO
dbyHIamMeHTa, ompenenseMol B COOTBETCTBHHM C TpeOOBaHMUSIMH mojapasaena 7.4, m ocaaku
MMPOMEKYTOUHOM MOIYIIKH.

13 OcobOeHHOCTH MPOEKTUPOBAHMSI CBAHHBIX (DYHIAMEHTOB
HA 3aKAPCTOBAHHBIX TEPPUTOPUAX

13.1Cpaiiabie GyHIAMEHTHI 3IaHUH U COOPYKCHHI, BO3BOJMMBIX Ha 3aKapCTOBAHHBIX
TEPPUTOPHUSAX, JIOJDKHBI  MPOCKTHPOBATHCS C  y4EeTOM  BO3MOXXHOCTH  00Opa3oBaHUS
MMOBEPXHOCTHBIX KApCTOBBIX AePOpMalMii  MPOBAJIOB M OCEAHUM, a TAKKE€ OCOOCHHOCTEH
Pa3BUTHS KAPCTOBBIX MPOLIECCOB.

13.2 [IporHo3upyembie MapaMeTphl KapCTOBBIX JedopMaiiuii U uX MOBEPXHOCTHBIX
MPOSIBIICHUN  OMPEAENSIIOT  PAacyeToM Ha OCHOBE aHaIN3a WHKEHEPHO-TEOJIOTHUYECKUX U
TUIPOTEOJIOTUYECKUX YCIOBUH M HX BO3MOMKHBIX H3MEHEHHH 3a BpeMs HKCIUTyaTalluu
COOPYKEHHUM C MPUBJICYEHUEM CIIEHUAITU3UPOBAHHBIX OPraHU3aIUi.

13.3 OObemMBl  HMHKEHEPHO-TEOJIOTHYECKHMX  M3BICKAHWK  Ha  3aKapCTOBAaHHBIX
TEPPUTOPUAX JIOJDKHBI HA3HA4aThCs B coOTBeTcTBUUM C Tpebosanusmu CII 22.13330 Ha
OCHOBAaHUHU TNPEIBAPUTEIHLHOM OLEHKH [0 AapXUBHBIM JIaHHBIM CTENEHH KapCTOBOM
ormacHOCTH. JIOJDKHO OBITH MPENYCMOTPEHO BBIMIOJIHEHHE HE MEHee JBYX CKBaXKHUH,
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BCKPBIBAIONINX KapCTYIOIIMECs TPYHTHl Ha TIyOMHY, Ha3HA4yaeMyl0 B 3aBUCUMOCTU OT
CTETIEHH MX 3aKapCTOBAaHHOCTH, TMIPOJOTHYECKUX U THIPOTEOJOTUYECKHX YCIOBHIl, HO HE
MEHEEe YeM Ha S M.

13.4 Ilpu wu3BICKaHUSAX JOJKHBI OBITH TIOJYYEHBI CBEICHHUS O TOBEPXHOCTHBIX
NPOSIBIICHUSAX ~ KapCTOBO-CY((O3MOHHBIX  IMPOLECCOB  (IPOBAJIbI, OCEAAaHUS  3EMHOM
MOBEPXHOCTH) KaK Ha MOMEHT IPOBEJCHHUS HM3BICKAHWH, TaK U HA OCHOBAHMM HMECIOLIHXCSI
apXMBHBIX JIaHHBIX, a TaK)Xe CBEACHUSA O 3a(UKCUPOBAHHBIX B XO0Je OypeHHUs MpoBanax
WHCTPYMEHTA, BBIABJIEHHBIX TMOJOCTSAX, KaBepHaX, HAIUYUM B HUX 3alOJHUTEINS,
OCYIIECTBIICHO pallOHMPOBAaHHE IUIOMIAJKU CTPOUTENBCTBA M YCTAaHOBJIEHA KaTErOpHs
cy(hdo3nOHHO-KaPCTOBOM €€ OMACHOCTH.

13.5 B pe3ynbraTe BBINOJIHEHHBIX WHXEHEPHO-TEOJIOTHYECKUX HCCIEIOBAHUN TOJKHBI
ObITh BBISBICHBI C(OPMHUpOBABIIMECS KapcTOBble (OPMbI U MPOSBIEHUS, YCTaHOBJICHA
CTENEHb OIMACHOCTH BO3JICMCTBUS KapcTa Ha BHOBb BO3BOJUMBIC WU PEKOHCTPYHPYEMBIE
COOPY)KEHHMSI W COCTaBJE€H IPOTHO3 pa3BUTHS KapcTa Ha TMEpPUOJl CTPOUTEIbCTBA U
JAJbHEWIIIEN IKCIUTyaTalluH.

13.6 Ha 3akapcTOBaHHBIX TEPPUTOPHUSIX BUCSYME CBAaW MOT'YT NMPHUMEHSATHCS TOJIBKO MPHU
HEO0OXOIMMOCTH MPOPE3KH B BEPXHUX CIIOSX OCHOBAHUS HACBHIMHBIX, OPraHOMHHEPAIbHBIX U
Apyrux cinaOeix rpyHTOB. Ilpm 3TOM cienyeT NpPUHUMATh IUIMTHBIE WM TEPEKPECTHO-
JICHTOYHBIE POCTBEPKH, OOBEINHAIOIINE CBAU. Y3€Il CONPSKEHUS CBall C pOCTBEPKOM JI0JKEH
npeaycMaTpuBaTh BO3MOXKHOCTh MX BBICKQIB3BIBAHUS YTOOBI HCKIIIOUUTH JIOTIOJIHUTENBHOE
Harpy>)keHUE  OCHOBAHHMSI U  KOHCTPYKIHMH  COOpPYXEHHs  3aBHCAIOIIMMHU  CBasiMH,
HaXOSIIMMHCS Ha yJyacTKe 00pa30BaBIIerocs MpoBaa.

13.7 Ilpu HeryOOKOM 3ajieTaHUHM KapCTYIOIMIUXCS TPYHTOB CIIEYeT NMPUMEHSTh CBau,
Mpope3arolie 3TU TPyHTh. B 3TOM ciydae mpu pacueTe cBail U MOHOJUTHBIX POCTBEPKOB
HE0OXOIMMO YYUTHIBATH JOMOJHUTEIbHBIC HETaTUBHBIC YCHJIMS, BO3HMKAIONIME Ha OOKOBOI
UX MMOBEPXHOCTHU U3-3a IEPEMEIICHUS TPYHTOB HAIKAPCTOBOW TOJIIIIH.

13.8 OCHOBHBIM MapaMETpOM MpH NPOCKTUPOBAHUHM CBAMHBIX (YHIAMEHTOB IIpU
KapCTOBBIX MpOBAax SIBJISETCS pacueTHBIM nuaMeTp KapcToBoro nposaia. Ero ompenenenue
NPOU3BOAAT IO JAHHBIM (PU3MKO-MEXaHUYECKUX XapaKTEPUCTUK TI'PYHTOB OCHOBAaHUS C
Y4€TOM Harpy3kH, epeiaBaeMoi 0T COOPYKEHHsI Ha OCHOBAaHHUE.

139 Ilpu mnpoEeKTUPOBAHMM TOJOXKEHHE BO3MOXKHBIX KAPCTOBBIX MPOBAIOB  TOJ
COOPY)KCHHEM TPUHUMAIOT HMCXOAS W3 HauOoyiee HEOIaronmpUsATHOTO WX BIUSHHUA Ha PadbOTy
coopyxeHust. [Ipu 3ToM 00s13aTeIbHBIM SIBJISCTCS pacueTHOE MOJIOKEHHE TIPOBasia MO/l KOJIOHHAMH,
TIEPECEUCHUSIMH CTEH, YITIAMH COOPYKSHHUH, B CepeArHE OOJIBIIEH U MEHBIIIEH CTOPOH.

13.10 TIpu xapcroBbIX AedopManusx B BHIE OCEHAHUS IMOBEPXHOCTH JOMYCKACTCS
MPUMEHITh METOJUKY pacyeTra COOPYKEHUU Ha MoJapadaThIBAEMbIX TEPPUTOPHUSIX COIJIACHO
pazzneny 11, ¢ yaeToM mpOrHO3UPYEMbIX KaPCTOBBIX Je(hOpMarlHii.

13.11 Pacuer cBailHBIX (pYHIaMEHTOB, BO3BOJUMBIX Ha 3aKapCTOBAHHBIX TEPPUTOPHSIX,
JOJDKEH TPOU3BOJIUTHCS € COONIO/ICHHEM TpeOOBaHUN pas3zena 7; TpH HAJIMYUU HAa Y4acTKe
CTPOMUTENLCTBA TPYHTOB CO CHEU(UYECKUMH CBOWCTBAaMHU (MPOCATOUHBIX, HAOyXaromux U
mp.) ¢ yderoM TpeOoBaHuii pazaena 9 u 10, a B ceiCMHUYECKHX pailOHAX — C Yy4ETOM
TpeGoBaHuii paznena 12.

13.12 Ilpu TPOEKTHPOBAHWU COOPYXKEHHH Ha 3aKapCTOBAHHBIX TEPPUTOPHSIX
HEeoOXOIMMO TMpelycMaTpuBaTh IpOBeAEHHUE TeoTexHuyeckoro MoHutopunra mo  CII
22.13330 B mporecce CTPOUTENBCTBA, a B CIIydyae HEOOXOIUMOCTH — KapCTOMOHUTOPHHTA B
MpoLIecce AKCIUTyaTalluu 00bEeKTa.
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14 OcoGeHHOCTH IPOEKTUPOBAHUS CBAHHBIX (PyHIAMEHTOB
OIIOp BO31YLIHBIX JIMHHUI 3JIeKTponepe aun

14.1 Jlnsa cBaifHbIX ()yHJAMEHTOB OMOpP BO3AYIIHBIX JUHUH 3nekTponepenaun (JIDII) u
OTKPBITBIX pacClpeieIuTeNIbHbIX ycTpoiicTB (OPY) mojactaHmmii NPUMEHSIOT Pa3JInYHbIC
BUBI cBail (paszaen 6). [lns craitHbix ¢ynmamenToB omop JIDIT He momyckaercs mMpUMEHEHHE
Oy/aBOBUIHBIX, MTUPAMUAATBHBIX U POMOOBUIHBIX CBail.

14.2 TnyOuHa TOTpYXEHUSI CBail B TPYHT, BOCHPHUHHMAIOIINX BBIICPTHBAIOIINE WIIH
TOPU30HTANILHBIC HATPY3KH, AOJKHA ObITh He MeHee 4,0 M, a U1 PyHIaMEHTOB JePEBSHHBIX
onop — He MeHee 3,0 M.

11 puMedyaHue — ﬂepeBﬂHHHe CBau IJid q)yH)_IaMGHTOB JACPEBAHHBIX OTIOP AOITYCKACTCA NPUMCHATH
HE3aBUCUMO OT HaJIMYWA WU TIOJIOKCHUS YPOBHS IMOA3EMHBIX BOJ. HpI/I 9TOM B 30HC HepeMeHHOﬁ BJIA’)KHOCTH
HCO6XOZ[I/IMO npeaycMaTpruBaTh YCHJICHHYIO 3alTUTY APEBECUHBI OT THUCHUA.

14.3 Hecymyto cnocoOHOCTh 3a0MBHBIX BHUCSAYMX M HAOMBHBIX U OYpPOBBIX CBaif,
paoTarolMX Ha CXKHUMAIOIIYI0 HarpysKy, CileqyeT OIpeAeisITh COOTBETCTBEHHO IIO
dopmynam (7.8) u (7.11) ¢ yuerom ykazanuid, npuBeneHHbIXx B 14.5 m 14.6; npu sTom
k03 duneHT ycinoBuil pabotel yc B Qopmymax (7.8) m (7.11) ciemyer mpuUHHMMATh: IS
HOpPMAaJIbHBIX TPOMEXYTOYHBIX onop 1,2, a B ocTanbHbIX ciaydasx 1,0.

144 Hecymyo cnocoOHOCT, 3a0MBHBIX M HAOWBHBIX CBai, paboTalmMUX Ha
BBIICpTHBaHKe, cheayer ompeaenstb 1o dopmymam  (7.10) u  (7.14) ¢ yuerom
JOTIOJTHUTEBHBIX yYKa3aHUH, IpuBeeHHbIX B 14.5 — 14.7; npu 3ToM KO3QPHUIHUEHT yCIOBUI
paboTsl Y¢ B hopmynax (7.10) u (7.14) cienyer npuHUMATSH LIS OTIOP:

HOPMATBHBIX TTPOMEIKYTOUHBIX ... eveeuteesreasteessreasseasseessneassesssnssssesssnens 1,2;
AHKEPHBIX M YTTIOBBIX c..utviettiiesteeasireesssseesaseesssseesneesssneeesnneesssnnessnnnas 1,0;
OOJIBIITNX TIEPEXOOB:

€CJI YJIePKUBAIOINAs CUJIa Beca CBal M pOCTBEpKa

paBHA PACYETHOU BBIAEPTUBAIOIIEH HATPY3KE ..ooviuvvriiiiiriiineiiinans 1,0;
€CJIN yJEPKUBAIOILas CUjla COCTaBisAeT 65 % u MeHee
PACUYETHOM BBIICPTHBAIOIICH HATPYSKH ..evvvveevrreeirenesireessineesssnnens 0,6;
B OCTAJIBHBIX CITYUANX .veevvierverisrisssessssiessesssneessesssseessnsssnesssnsssessenssnns 110 UHTEPIOJIALIH.

14.5 PacueTHble CONPOTUBICHUS TPYHTA IMOJA HIKHUM KOHIIOM 3a0MBHBIX cBail R u
pacyeTHbIE COMPOTUBIICHHS Ha OOKOBOI MOBEPXHOCTH 3a0MBHBIX cBaii fj B pyHIamMeHTax omop
BO3JIYIIHBIX JIMHUW 3JIEKTpONEpeauyd MPUHUMAIOT MO Tabiumam 7.2 u 7.3, mpu 3TOM B
(dyHIaMeHTaX HOPMAaJBHBIX ONOp pacyeTHbIC 3HAuUeHWs fj U MIMHHUCTHIX TPYHTOB MPH UX
nokasarene tekydectu |l > 0,3 cnenyer nosbimars Ha 25 %.

14.6 PacueTHble CONMPOTUBIICHUS IPyHTAa Ha OOKOBOW MOBEPXHOCTH 3a0MBHBIX CBaii,
BBIUHMCJICHHBICE B COOTBETCTBHHM C TpeOoBaHumsiMH 14.5, MODKHBI OBITh YMHOXXEHBI Ha
JOTIOJTHUTENbHBIE KOA()(OUIUEHTHI YCI0BUI pabOTHI V¢, MpUBeAeHHBIC B Tabnuie 14.1.

14.7 Tlpu pacuere Ha BBIIEPTUBAIONINE HAarpy3Kd cBa, paboTaromeid B CBAWHOM
KyCT€ M3 YeThIpeX CBail M MEHee, PACUeTHYI0 HECYIIYI0 CIIOCOOHOCTh CBaul CIEAyeT
ymenpmuth Ha 20 %.

14.8 Jlns cBaii, BOCIPUHUMAIONIIUX BBLICPrUBAIONINE HArpy3KH, JOMYCKAeTCs
IpeaycMaTpuBaTh MOTPY)KEHUE UX B JHMAEPHbIE CKBa)XKMHBI, IIPU 3TOM Pa3HHULA MEXIY
MOMEPEUYHBIM Pa3MEPOM CBaM U AMAMETPOM JIMJEPHON CKBAKUHBI JOJIKHA OBITh HE MEHEe
0,15 wm.
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Tabnuma 14.1

JlononauTenbHbIe KO QUIMEHTH! YCIOBHI paboThI
Yc IpU JJIMHE CBaU
Bun ¢pyHaamenra, XapakTepUCTHKa TPYHTA U HArPY3KH s [ < 250 1 oTHomerm
B H/N<0,1 | HIN=0,4 | H/IN=0,6
1 OyHmamMeHT Moa HOPMAIBHYIO MPOMEKYTOUHYIO OMOPY MPH
pacuere:
a) OIMHOYHBIX CBall Ha BRIACPTHBAIONINE HATPY3KH:
B IIECKAX M CYIECSIX 0,9 0,9 0,8 0,55
B IVIMHAX U cyriauHkax mpu I <0,6 1,15 1,15 1,05 0,7
10 e, ipu |, > 0,6 15 15 1,35 0,9
0) OMMHOYHBIX CBalf Ha CXKWMAIOIIUE HATPY3KHU W CBail B
COCTaBE KyCTa Ha BBIICPTHUBAIOIINC HATPY3KH:
B [IECKAX M CYIECSX 0,9 0,9 0,9 0,9
B IIMHAX U cyriuHKax mpu I <0,6 1,15 1,15 1,15 1,15
T0 xe, pu |, > 0,6 1,5 15 15 15
2 OyHOaMEHT 10/ aHKEPHYIO, YIJIOBYIO KOHIEBYIO OINOPBHI,
TIOJT OTIOPHI OOJBIINX IIEPEXO0I0B MIPH pacyeTe:
a) OIMHOYHBIX CBall Ha BRIACPTHBAIONINE HATPY3KH:
B MIECKAX M CYIIECIX 0,8 0,8 0,7 0,6
B IVIMHAX U CYTJIMHKaX 1,0 1,0 0,9 0,6
0) cBaif B cocTaBe KycTa Ha BBIJICPTHBAIONIUC HATPY3KU:
B MIECKaX M CYTECsX 0,8 0,8 0,8 0,8
B IVIMHAX U CYTJIHHKAX 1,0 1,0 1,0 1,0
B) Ha CKMMAIOIIIKE HATPY3KH BO BCEX IPYHTAX 1,0 1,0 1,0 1,0
IIpumeuanus
1 B Tabmune 14.1 npunsarel o6o3HaueHus: d — auaMeTp Kpyrioro, CTOPOHA KBaJPATHOTO WM OOJIbIias
CTOpPOHA MPSMOYTrOJILHOTO CEYEHHs CBaW; H — TOpU30OHTAIBHAS COCTABISIONIAS pacuyeTHOW Harpysku; N —
BEPTHKAJIbHAS COCTABIISIFOIIAS PACYCTHOM HATPY3KH.
2 Tlpu morpyXKeHHH OJMHOYHON CBaW C HAKJIOHOM B CTOPOHY ICHCTBHUS TOPHU3OHTAIBHON COCTABIIIIOIICH
HArpy3K{ M MPU YIJIe HAKJIOHA K BepTHKanmu Oosee 10° HOMONHHUTEIBHBINA KOI(DPHUIMEHT YCIOBH paboThl Ciiemye]
NPUHUMATH KaK /i1 BEpTUKAIBHOM CBay, paboTaroleii B coctase Kycra (o 1,6 miu 2,0).

15 Ocob0eHHOCTH MPOEKTUPOBAHMSI CBAHHBIX (DYHIAMEHTOB
MaJI03TAXKHBIX 3AAHUM

15.1 OcoOeHHOCTH NPOEKTHPOBAHUS CBAWHBIX (YHIAMEHTOB MAJOATAXHBIX 3JAHUN
pacmpoCTPaHSIOTCS Ha MAaJOATAXHBIE KHIbIe W OOIIECTBEHHBIC 3[aHHS, a TaKkKe Ha
IPOM3BOJICTBEHHBIE CEIbCKOXO03AHCTBEHHBIC 3/1aHUSL.

15.2 PexomeHnayeTcs MPUMEHSATH CIICIYIOIINE BUIbI CBAMA:

3abuBHBIC Tpu3MaTHdeckue ceuenrem 20 20 cm u Goree;

KOPOTKHE MUpaMUIaIbHBIE CBaW C NPEABAPUTEIHLHO HANPSHKEHHOM apMmarypol 0e3
MIOTIEPEYHOTO ApMHUPOBAHUS;

OypoBsie cBau nquamerpoM 30 — 60 cm anuHON 10 3 M ¢ YIUIOTHEHHBIM TpaMOOBaHUEM
3a00€eM;

HaOuBHbIe cBau AuameTpoMm 30 — 60 cm mmHOM 10 3 M, ycTpauBaeMmble B MPOOUTHIX
CKBa)XMHAX,

OypouHBEKIIMOHHBIE cBau nuameTpoM 150 — 350 mm;

TpyOUaThie METAUIOOETOHHBIE cBan fuaMeTpoM 159 — 325 mw;

CBaM-KOJIOHHBI.

B ¢ynnameHnTax TpOM3BOJCTBEHHBIX CEIHCKOXO3SHWCTBEHHBIX 3JaHUN PacIOpHOU
KOHCTPYKLIMH CIIEyeT MPUMEHITh CBaU TABPOBOTO U JABYTaBPOBOI'O CEUCHHUH ¢ KOHCOJISIMHU.
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IIpumeuanus

1 TlpumeHeHHE CBal-KOJOHH JUIsi MAaJlOdTaXKHBIX 37aHHWH, BO3BOJUMBIX B CEHCMHYECKHX paloHaX,
JIOITyCKAETCs MIPH TITyOMHE TIOTPY)KEHHS CBaii-KOJIOHH B TPYHT HE MeHee 2 M.

2 YmiotHeHue 3a00s1 CKBaXHH INPU YCTPOUCTBE OYpPOBBIX CBall JOJDKHO OCYIIECTBISTBHCS IyTEM
BTPaMOOBBIBaHHS B TPYHT CJIOs IIeOHs ToAnuHON He MeHee 10 cM.

3 B mpoekrax cBaifHBIX ()YHIAMEHTOB MaJO3TAXKHBIX 3[aHUI HA MPOCAJOYHBIX TPYHTAX C MPOCAIKOU OT
WX COOCTBEHHOTO Beca A0 15 cM nomyckaeTcs He MpeaycMaTpHBaTh IMOJTHON MPOPE3KH CBasSMH MPOCaTOIHON
TONIIM, €CIH HAA3eMHbIE KOHCTPYKIHH 3JaHUH TPOEKTHUPYIOTCA C TPHMEHEHHEM KOHCTPYKTHBHBIX
MEPOTPHUATHH, 00€CTICUNBAIOIINX BO3MOXKHOCTh MX HOPMAJIbHON SKCIUTyaTallHd MPH OMPEIETICHHBIX PacuyeToM
HEPaBHOMEPHBIX 0CaIKaX M MPOCaaKax () yHIAMECHTOB.

15.3 TIlpu pacuere Hecymied crnocoOHocTH cBaii 1o Qopmyne (7.8) pacuerHble
conporuBieHus rpyHta R, klla, mog HWKHUM KOHIIOM 3a0MBHBIX CBali TpU TIIyOWHE
HOTPYKEHHsI OT 2 10 3 M CIIeAyeT MpUHUMATh 1o Tabmuie 15.1, a Ha GOKOBON MOBEPXHOCTH
fi, xITa, — o Tabmune 15.2.

Tabonuma 15.1

PacuerHble cOpOTHBIECHHS TPYHTOB MO HIDKHUM KOHIIOM 3a0MBHBIX cBail R, klla, mns
I'my6una Kosduument HECKOB TJIMHUCTBIX TPYHTOB MPH MOKa3aTelne
MOTPYKEHUS e TeKyuecTH |, paBHOM
cpan |, M MOPUCTOCTH prvs—
KPYIHBIX KpyIHOCTH menkux | meuieBateix | 0,0 0,2 0,4 0,6 0,8 1,0
2 <0,55 8300 3900 2500 1500 | 6500 | 3900 | 2000 | 1000 | 600 | 300
0,70 6400 3000 1900 1200 |5400 (3200 |1700| 900 | 500 | 250
1,00 — — — — 3200 | 1900 [ 1000 | 600 | 300 | 150
3 <0,55 8500 4100 2700 1600 6600 | 4000 | 2100|1100 | 650 | 350
0,70 6600 3200 2100 1300 |5500 | 3300 | 1800 | 1000 | 550 | 250
1,00 — — — — 3300 | 2000 | 1100 | 700 | 350 | 200
MMpumeuanue — Jusg NPpOMEKYTOUHBIX 3HaueHuH |, || 1 € 3HaYeHHs R OnMpenensor HHTePIOIAIUCH.

Tabnuma 15.2

PacuerHsle conmpoTuBIeHNs IpyHTa HA OOKOBOM MOBEPXHOCTH 3a0UBHBIX CBaii, B TOM
YHCIIe TAaBPOBOTO M JIBYTaBpoBoro ceveHuit, f;, kIla, mst
Cpennsist rinyouna| Koagdumment HECKOB [IMHUCTBIX TPYHTOB IIPU IIOKa3aTese
pacIoyIoxKeHHus: | HOPUCTOCTH TeKy4ectH |, paBHOM
ciost rpynta hj, M| TPYHTa B CIIO€ €| kpymHBIX U
cpenHeit Menkux | meuieBateix | 0,0 0,2 0,4 0,6 0,8 1,0
KPYHHOCTH
1 <0,55 80 55 45 46 39 32 25 18 11
0,7 60 40 30 45 37 30 23 16 9
1,00 — — — — 32 23 15 10 6
2—3 <0,55 85 60 50 68 53 40 29 20 | 13
0,7 65 45 35 65 50 37 26 18 11
1,0 — — — 60 45 32 21 13 7

Mpumeuanue — Jis NPOMEXKYTOUHBIX 3HaUeHU h;, € u || 3Hauenus f; onmpenensor nHTEpIONALIHCH.

15.4 Pacuernple compotuBieHus rpyHta R, klla, moa HMKHUM KOHIIOM HAaOWBHBIX U
OypOBBIX CBail ¢ YIUIOTHEHHBIM 3a00€M IpH INIyOMHE MOTPYKEHHs cBall OT 2 10 3 M cileayeT
NpUHUMATH 10 Tabnuie 15.3; mpu ATOM ISl TUIOTHBIX MECKOB TaOJIWYHBIC 3HAYCHHS CIIEIYET
yBeanmunth B 1,3 pasa. Pacuerneie comportuBieHus fi, klla, Ha OOKOBOH TOBEPXHOCTH
HAaOMBHBIX U OYpPOBBIX CBal JOIYCKAETCS MPUHUMATH MO Tabmuie 15.2 ¢ JOomOJHUTETHLHBIM
K03 unreHToM ycnosuit padotsl, paBabM 0,9.
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PacueTHbIe CONPOTHBIICHHUSI TI0]] HIDKHIM KOHIIOM HAOMBHBIX 1 OYPOBBIX CBaii R,
klla, mpu r1yOHHE UX MOTPY)KEHUS 2 — 3 M M PacYeTHbIC COMPOTUBICHHS MO
KOHCOJISIMH CBai-KOJIOHH Ry, kl1a
Tpysts! Koapdumment ___ meckon
HOPUCTOCTH € cpenHei
KPYITHBIX MEINKHX IBUIEBATHIX
KPYIHOCTH
[JIMHUCTBIX TPYHTOB [IPH MOKa3arese TeKydectH |, paBHOM

0,0 0,2 0,4 0,6

Ilecku 0,55—0,8 2000 1500 800 500
Cynecu u CyruHKU 0,5 800 650 550 450
0,7 650 550 450 350

1,0 550 450 350 250

I'nunel 0,5 1400 1100 900 700
0,6 1100 900 750 600

0,8 700 600 500 400

15.5 Hecymywo cnocoonocts Fy, kH, cBam-KoJOHHBI € TOTPY)KaeMbIMH B TPYHT
JKEJIe300€TOHHBIME  KOHCOJIIMH, pafoTaromield Ha CKHUMAIONIYI0O HArpysKy, Cilenyer
OTIpeNeNATh Kak CyMMY CONMPOTHBIICHHH TPYHTA TOJ] HIDKHUM €€ KOHIIOM, MOJl KOHCOJISIMU U
Ha OOKOBOI MOBEPXHOCTHU 110 PopMmyIie

Fog= YC(RA + YeonReonAcon + UZfihi)y

rae Ye, R, A, U, fi, hj — 1o ke, uto u B popmyane (7.8);
Ycon — JOTIOJTHUTEIBHBIN KOYPDUITUESHT YCIOBUN PaOOTHI; Yeon = 0,4 1utst
MECKOB U Ycon = 0,8 17151 TTIMHUCTBIX TPYHTOB;
Rcon — pacdeTHOE cONpOTUBIICHHUE TPYHTA MO KOHCOIsIMH, Klla, mpu
TIOTPY)KEHUHU UX B TPYHT Ha ryouny 0,5 — 1,0 M, mprHUMaeMoe 1o
Tadnune 15.3;
Ao — TIIOMIAE TIPOEKIINH KOHCOJICH Ha TOPU30HTAITBHYIO TUIOCKOCTb, M.
15.6 Hecymyio ciocoOHOCTH CBail TaBpOBOT'O W JIBYTaBPOBOT'O CEUEHUH MPH JeHCTBUU
BEPTUKAJIBHON COCTABIISIOIICH HArPY3KH CIIEAYET ONpeaeisaTh no ¢popmyie (7.8), npuHumas B
Hel 3Ha4YeHMsI Ha OOKOBOM MOBEPXHOCTH TOJIKK M CTEHKH 110 Tabmuie 15.2.

(15.1)

IIpumeganume — [lpu pacuere Hecymiel CIOCOOHOCTH CBalt TABPOBOTO U JIBYTAaBPOBOTO CEUSHHUH,
WCTIONB3YEMBIX IS 3MaHUH C KapkacoM M3 TPEeXIIapHUPHBIX paM, JOMYCKAeTCsS YYWTHIBATh BIMSHHE
TOPU30HTAIBHOM COCTaBIIMIONIEH paciopa Ha pacyeTHBIE COMTPOTUBIICHIS Ha OOKOBOM TTOBEPXHOCTH CBaH.

15.7 PacyeTHbIe XapaKTEPUCTUKU TPYHTOB IMPHU OMPEIACICHUU HECYIICH CITOCOOHOCTH
cBaif mo 15.3 — 15.6 crmexyer mpuHHMMaTh Ui HauOojiee HEONATOMPHUSATHOIO Clydas HUX
CE30HHOTO M3MEHEHHsI B IPOIIECCe CTPOUTENLCTBA U IKCIUTyaTaIluH 3/1aHusl.

15.8 Tlpu mpoeKTUpOBaHWHM CBAWHBIX (PYHIAMEHTOB B MYYHHUCTBIX TPYHTaX CIEIYeT
IPOM3BOJIUTH PacyeT Ha BO3JIEHCTBHE CHII ITy4EHUSI.
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Ipuao:xxkenue A

(cmpaBouHoe)
TepMuHbI 4 onipeae/IeHUA

B wHacrosmem CII mnpumeHeHbl ClEAYOMKE TEPMHUHBI C COOTBETCTBYIOIIMMU
OIIpEEICHUSIMHU:
KOMOMHHPOBAHHBII cBaiiHO-IMTHBI ¢Qynaament (piled raft foundation): ®dyngamenr,
COCTOSIIIMIA W3 JKEeNe300€TOHHOW TIUIMTHI (CBAfHOTO pOCTBEpKa) W CBaif, COBMECTHO
MepeAarolIuX Harpy3Ky Ha OCHOBAHHE.

Kycr cBaii (pile group): KommakTHO pa3mernaemast rpyIia cBaii, 00beIMHEHHAs! POCTBEPKOM
" nepcaaromasl Harpy3ky Ha OCHOBAHUEC, KaK MIpaBUJIoO, OT OI[I/IHOLIHOI‘;I KOJIOHHBI UJIX OIOPHI.

Hecymas cnocooHocth cBaum (bearing resistance of a single pile): TIpexensHOe
COIMPOTHUBIIEHUE OCHOBAHUS OJMHOYHOM CBaM IO YCJIOBHUIO OTPAaHUYECHHS Pa3BUTHS B HEM
Ype3MepHBIX AedopMaliuii caBHra.

ocHoBanme cau (pile ground base): Yacte maccuBa TpyHTa, BOCIPHHUMAOLIAs HArpy3KYy,
NepelaBaeMylo CBaei, U B3aMMOJICHCTBYIOIIAS CO CBACH.

oTpuuaTejlbHble (HeraTMBHbIe) cHJbl TpeHuss (negative skin friction): Cuisl,
BO3HHUKAIONIME HAa OOKOBOW MOBEPXHOCTH CBaill MPHU MPEBBILICHUH OCAJKONH OKOJOCBAHHOTO
TPYHTA OCAJIKM CBali W HAIPABJICHHBIC BHU3.

pacueTHasm Harpyska, mepexaBaemast  Ha cBarw (design resistance of a single pile):
Harpy3ka, paBHas ©IpoXOJBHOMY YCHIIHIO, BO3HHUKAIOIIEMY B CBae OT IIPOEKTHBIX
BO3JICHUCTBUI Ha (DYHIAMEHT MPU HAKOOJIee HEBBITOAHBIX UX COYCTAHMUSX.

poctBepk (raft): PacrnpenenurenbHas Oanka WM IUIMTA, OOBEAMHSIONIAS TOJIOBBI CBail U
nepepacrpeessSioie Ha HUX Harpy3Ky OT BBIIIEPACIOI0KEHHBIX KOHCTPYKIMA. Pa3nndaroT
BBICOKHI POCTBEPK, €CITH €TI0 MOOIIBA PACHONATraeTCs BBIIIE TOBEPXHOCTH TPYHTA, M HU3KHUIA
POCTBEPK, €CIIU €ro MOJIOLIBA ONUPACTCS HA TPYHT WJIM 3aryIyOIsieTcsl B HEM.

cBaiiHoe moJie: bonbmas rpynmna cBaif, oObeIUHEHHAsh OOIIMM POCTBEPKOM, Iepeaaroiiast
HAarpy3Ky Ha OCHOBaHHE OT CUCTEMBI KOJIOHH WJIH OIIOP.

cBaiinblii pynmament (pile foundation): Komrmiekc cBaif, 0ObEAMHEHHBIX B EAMHYIO
KOHCTPYKIIMIO, TIEPEIAfONIyI0 Harpy3Ky Ha OCHOBaHHE.

cBasi (pile): IlorpyxeHHas B TPYHT WM M3TOTOBIICHHAs B TPYHTC BEPTHKAJIbHAS WIH
HaKJIOHHAs! KOHCTPYKIHS, TIpeJHa3HAuCHHAsS ISl TIepeavyd Harpy3KH Ha OCHOBaHHE.

cBasi OypouHbeKUMOHHAsA: bypoBas cBasgs auamerpom Menee 350 MM, ycTpauBaemasi myTeM
WHBEKIMU MEJKO3EpHUCTOW OETOHHON cMmecH B OypOBYIO CKBaXHHY, B TOM YHCIE 4Yepes
TOJIBII ITHEK.

cBas Bucsiuas (friction pile): Csas, mepenarornas Harpy3ky Ha OCHOBaHHE 4Yepe3 OOKOBYIO
MIOBEPXHOCTD H IIATY.

cBas ogunounas (Single pile): Csas, mepenmaromias Harpy3ky Ha TPYHT B YCIOBHSAX
OTCYTCTBHUS BJIMSIHUS HA HEE IPYTUX CBaM.

cBasi-croiika (end bearing pile): Cgas, nepenaroriasi Harpy3Ky Ha OCHOBAHHE TOJIBKO Yepe3 ISTY
M3-32 MPAKTUYECKOrO OTCYTCTBUSI CMEIICHHIA €€ CTBOJIA IT0 OTHOIICHUIO K OKPY)KAIOIIEMY TPYHTY.
sTajioHHasi  cBasi: CranmapTu3oBaHHas MeTtautnueckas KoHcTpykius (mo 'OCT 5686),

I/ICHOJ'H:SyeMaH JIA OLIEHKH 110 pe3yanaTaM €€ CTAaTHYCCKOI'O HCIIBITAHUIA Hecymeix'l
CIHOCOOHOCTH 3a0MBHBIX CBaM.
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Ipuaoxkenue b

(pexomenayemoe)

Onpenesienne 00beMOB HHKEHEPHO-TE0JJOTHYECKUX U3bICKAHNH
ISl IPOEKTUPOBAHUS CBAUHBIX ()YHIAMEHTOB

b.1 J[lna ompenenenuss 00BEMOB W3BICKAHMM  JUIsI  CBaMHBIX  (DYHIAMEHTOB
11eJ1eCO00Pa3HO BBIAEIUTh TPH KaTErOPUH CI0KHOCTH I'PYHTOBBIX YCIIOBHUI B 3aBUCHUMOCTH OT
OJIHOPOAHOCTH TPYHTOB I10 YCJIOBUSM 3aJIETaHUsI U CBOICTBaM.

K mepBoii kareropuu Cli€AyeT OTHOCHTH OJHOCIONHYIO WJIA MHOTOCIOHHYIO IO COCTaBy
TOJIILYy TPYHTOB C TPAaKTUYECKH TOPU30HTAIBHBIMU MM ClIa00 HAKJIIOHEHHBIMU CIOSIMU (YKJIOH HE
6omnee 0,05), mpuueM B mpeenax KaxI0ro Cost TPyHTHI OJHOPOIHBI 0 CBOMCTBAM.

Ko Bropoil kareropum cieayer OTHOCUTb OJHOCIOWHYIO MM MHOI'OCIOWHYIO I10
COCTaBy TOJIILY TPYHTOB C HEJOCTATOYHO BBIACPKAHHBIMU I'PAHUIIAMH MEKIY CIOSIMH (YKIOH
He Oosnee 0,1), mpuuem B npesienax CIOCB IPYHTHI HEOJHOPOIHBI 10 CBOMCTBAM.

K Tperbeit kateropuu cieayeT OTHOCUTh MHOTOCIIOMHYIO 1O COCTaBy U HEOJIHOPOIHYIO
10 CBOMCTBaM TOJIIIly TPYHTOB C HEBBIICPYKAHHBIMHU TPAHUIIAMHU MEXy CI0siMU (YKIOH Oojee
0,1), mpryeM OTIEIbHBIC CIIOH MOTYT BBIKIIHHUBATHCSL.

b.2 Onenky kaTeropuu CI0XHOCTH TPYHTOBBIX YCJIOBUH Ha IUIOIIAJKE CTPOHTEIHCTBA
BBINOJIHAIOT HA OCHOBE MaTEpUAJIOB I€0JI0rMUECKUX (POHJIOB.

b.3 Omnpenenenne 06beMOB U3BICKAaHUN Il CBAHBIX ()YHIAMEHTOB B 3aBHCHUMOCTH OT
YPOBHS OTBETCTBEHHOCTH OOBEKTOB M KaTEropuil CHOXKHOCTH TPYHTOBBIX YCIIOBHM
(ykazaHHBIX B 1) peKOMEH]IyeTCsl IPOBOUTH C HCIIOIb30BaHUEeM Ta0muibl b.1.

Tabonuma B.1

KaTteropust clio)HOCTH TPYHTOBBIX YCIOBHIT
nepBast | BTOpAst TpeThs

Buj nzpickanus

3nanus u coopyxenus ||| (moHM:KeHHOT0) YPOBHS 0TBETCTBEHHOCTH

Bypetune ckBaxuH ITo cetkxe 70 70 M, Ho H{Ilo cetke 50 50 m, uo ndllo cetke 30 30 M, HO H¢
MEHee OIHOW CKBaXMHBI HgMEHee JBYX CKBOXHH HgMCHEE TpPEX CKBAXKHH HY
KaXJI0€ 3/ITaHKE KaXJI0€ 31aHUE Ka)Xa0¢€ 3JaHuC
JlaGoparopubie He menee mectu onpeneneHnii Kaxa0ro MoKa3aTess B Ipeiesiax 0aHOro
WCCIICTIOBAaHUS TPYHTOB WH)XCHEPHO-TEOJIOTHIECKOTO 3JIEMEHTA

3ongupoBanue rpyHTOB [ITo cetke 35 35 M, HO H4IIo cetke 25 25 M, HO H4IIo cetke 15 15 M, HO H{
MEHEe JIByX TOYEK HMEHEe TpeX TOYeK HJMEHee IIeCTH TOUYeK Hg
KaXI0€ 31aHue KaXJ0€ 3aHUE KaXJ0€ 3aHUE

3nanus u coopyxeHus || (HopMaLHOT0) YPOBHS OTBETCTBEHHOCTH

Bypenue ckBaxxun ITIo cerxke 50 50 M, Ho H4ITo cetke 40 40 M, HO HEITo cetke 30 30 M, HO HY
MEHEE JBYX CKBRXHH HMEHEE TPEeX CKBKUH HIMEHEe YEThIPEX CKBAKUH HY
KaXk[10€ 3[aHue KaXX[I0€ 3JaHKe KaXX[I0€ 3JaHHe
JlaGopaTopHbie He Menee necTu onpe/ie/ieH i Kax10r0 MoKa3aTelis B MpejiesiaX 0JHOro
HCCIIEI0BAHNA ITPYHTOB HMHXXCHEPHO-TCOJOTHYECKOr0 2JICMEHTA

3onaupoBaHue rpyHTOB |[To cetke 25 25 M, BO H{ITo cetke 20 20 M, BO H{IlO cetke 15 15 M, HO HE
MEHee IIECTM TO4YeK HJMEHEe CEeMH TOYEeK HJMEHee MECITH TOYEK Hg

Ka)x[10€e 37aHne KaXI0€ 3JaHHe KaXXJ0€ 3]aHue
IIpeccuomerpuueckue — He w™eHee miect wuchbpITaHMd B mpeneiax OJHOTO
WCIBITAaHUS HMHXEHEPHO-TEOJIOTHYECKOT0 dJIEMEHTA
HcnbiTanue TPYHTOB He MeHee mecTn nCIBITAHUN HAa KXKIOW 3aJaHHOMN TTyOHHE

3TaJOHHOH cBacH
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Oxonuanue mabauyvl b.1

Bun n3sickanus

KaTeropust cli0)HOCTH IPYHTOBBIX YCIOBHIL

nepsas BTOpast TPEThsI
Ucnbrranue TPYHTOB — He menee nByx ucnbiTanuijHe MeHee IBYX HCIBITAaHU
HaATypHOU cBaeil Ha -5 91 (0) 1 3aJaHHO) Ha KaXX1o0i 3aJIaHHO}]
rIyouHe npu HaTMIUYrIyOuHe TpH  HAIWYHY
6oiee 1000 cBait 6oiee 100 cpaii
3nanus u coopy:keHus | (MOBBIIEHHOr0) YPOBHS OTBETCTBEHHOCTH
Bypenue ckBaxun ITo cerxe 40 ITo cetxe 30 o cetke 20 20 m, HO H{

40 M, HO HE
MEHEE TPEeX CKBAXUH HY

KaXKJl0€ 3aHue

30 M, HO H¢
MEHEE YEThIPEX CKBAXHH H{

MEHEE IIITH CKBaXXUH HY
Ka)kJl0€ 3aHue

KaXkJl0€ 3JaHue

JlabopaTopHble
UCCIIeJIOBaHHs TPYHTOB

He menee mectu onpeneneHI/Iﬁ KaXXJ0ro nmokazarejid B npeaciiax oqHoro
HWHXCHCPHO-TCOJIOrHYCCKOT0 DJICMCHTA

30HAUPOBAHHE IPYHTOB

ITo cerke 25
MEHEE IIECTH
KaXkK10€ 3jaH1e

25 M, HO H€
TOYEK H4

ITo cerke 15 15 M, HO H¢
MEHEE BOCBMH TOYEK H{
KaXKI0€ 3JaH1E

ITo cerke 10 10 M, HO HE
MEHEe JECITH TOYEK H4
Ka)kJl0€ 3aHue

IIpeccuomerpuueckue
WCIBITAaHUS

He menee mecty ucnsiTaHUi B Mpeiesax 0HOTO
WH)XCHEPHO-TEOJIOTHIECKOTO dJIEMEHTa

HcnprTanus mramMmnamMu

He wmenee ABYX HCTBITAHUA B npeaciiax OAaHOTO HHXKCHECPHO-TCOJIOTUIECKOI0
QJICMCHTA MPU OTKIIOHCHUU PE3YJIbLTATOB OT CPEAHCTO HE ooiee 30 %

HcneiTanne 3TaJOHHOM
cBacu

He MeHee mecTy HCIIBITAHUI HA KaXKIOW 3aJaHHOM NTyOHHE

Hcnbitanue
HaTypHOM cBaei

TPYHTOB

He meHee n1ByX HCHIBITAaHHA HAa KaXXI0H 3aJaHHOM TTyOMHEe

npu Haarmauu 6oee 100 cpaii
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Ipuioxenue B

(pexomenmyemoe)

Pacuer cBailt Ha COBMeCTHOE 1elCTBHE BEPTHKAJIbHOU
U TOPU30HTAJIbHON CHJI I MOMEHTA

B.1 Ilpu pacuere OOWMHOYHBIX CBai Ha COBMECTHOE JEHCTBUE BEPTUKAIBHOU H
TOPU30HTAIBHOM CHJI M MOMEHTa JOIYCKAETCS IPOBOAUTH PAacdeTbl B COOTBETCTBHH CO
CXEMOH, IpuBeeHHON Ha pucyHke B.1.

e

I
=
l
\

\

Pucynok B.1 — Cxema Harpy3ok Ha cBaio

B.2 Tlpu npoBefieHNH PacyeTOB JOMYCKAETCS MPUMEHEHUE KOMIBIOTEPHBIX MPOrpaMM,
OMHCHIBAIOITUX MEXAaHHUYECKOE B3aMMOJICHCTBHE OallOK M YIPYroro OcHOBaHUs (Oanka Ha
yIIpyroM ocHOBaHuH). [Ipr 3TOM TPYHT, OKPYXKArOIIUWH CBar, JOMYCTHMO paccMaTpUBaTh
KaKk YOpYyryl JHUHEHHO-IehOPMHUPYEMYIO Cpely, XapakTepudyemyr Koddduimenrom
nocTenu ¢z, KH/M® (tc/M°), Bo3pacTarommmm ¢ riyGHHOL.

Pacuetnbie 3HaueHus koddduIMeHTa MOCTENHN ¢; TpyHTAa Ha OOKOBOW MOBEPXHOCTH
CBaM JIOIYCKAETCs ONPEEIATh 0 popmyIie

c, & (B.1)

c
riae K — kosddumment nponopuuonansocty, KH/M? (1¢/m%), mpusuMaemsiit B 3aBucuMocTs
OT BU/1a TPYHTA, OKPYKAIOLIETO CBalo, 1o Tabnuue B.1,
Z — ri1yOuHa pacroyoKeHUsl CEYEHUs CBau B ITPYHTE, M, AJIs1 KOTOPOH onpenensiercs
KO3 PHUIMEHT MMOCTENH, TI0 OTHOILECHHIO K MTOBEPXHOCTH IPYHTA MPH BHICOKOM
POCTBEpPKE MIIM K MOJIOLIBE POCTBEPKA IPU HU3KOM POCTBEPKE;
B xoopdumuent ycnouii paboThl (171 0TAeNbHO cTosimei cean W= 3).
B.3 Pacuer cBaii Ha cCOBMECTHOE JACWCTBHME BEPTUKAJIHHOM M TOPU3OHTAIBHOW CHUI H
MOMEHTA JJOJDKEH BKJIHOYaTh!
a) MPOBEPKY YCTOMUMBOCTH IpyHTa coraacHo B.7;
0) pacder cBaii mo aedopManMsAM, BKIIOYAOIMIMA TMPOBEPKY COOJIONCHHS YCIOBUH
JOIMYCTUMOCTH PACUYETHBIX 3HAYEHHUI TOPHU30HTATIBHOIO IEPEMEIIIECHHS TOIOBBI CBaU Uy U YIJla

7
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€€ MOBOPOTa p:
U, Uy (B.2)
p us (B3)

rje Uy, p— pacyeTHBIC 3HAYEHHUs COOTBETCTBEHHO FOPU30HTAIBHOIO IIEPEMEILEHHS TOJIOBEI
CBau, M, 1 yIJia ee oBOpoTa, pas;
Uy, y— IpelebHbIE JONYCTUMBIE 3HAUEHUS COOTBETCTBEHHO TOPU30HTAIBLHOTO IIEpEMeE-
LIEHUS TOJIOBHI CBaH, M, U yIJla €€ MOBOPOTA, Pal.

Bennuunebl Uy, | JOJKHBI 331aBaThCs B POEKTE U3 YCIOBUS HOPMAIbHOM 3KCIUTyaTalluu
MIPOEKTUPYEMBIX CTPOUTENBHBIX KOHCTPYKIIMI 3/1aHUSI MJIK COOPYKEHHS;

B) MIPOBEPKY CEUEHUU CBail MO TPEAEITbHBIM COCTOSHHIM TIEPBOM M BTOPOW Tpymi (110
MPOYHOCTH, OOPa30BaHMUIO M PACKPHITHIO TPEIIMH) HAa COBMECTHOE JCHCTBHE PaCcUYETHBIX
YCHIINH — BEPTUKAITBHOUN CHIIBI, M3TUOAIOIIETO MOMEHTA U TIOTIEPEYHOMN CUJIBI.

B.4 Pacuersl mo ompeneneHHIO NMPOYHOCTU CBail BCEX BUJOB CIENYET IPOBOAUTH C
yaetoM dopmynsl 7.1 ¢ wucnonpzoBaHueMm KodbdummeHTa aedopmarn (1/m),
ompenensieMoro mo Gopmyie

(B.4)

rie E — MOJylb YIPYrocTd Mateprana csau, Klla(te/m?);
| — MOMEHT MHEPLHH IONEPEUHOTO CCUCHHS CBaH, M
bp — ycroBHas mmprHa cBay, M, IPUHUMaeMasi paBHOM: U1 cBaii ¢ arameTpoM cTBoiioB 0,8 M
u 6onee b, =d + 1, a st ocTaNBbHBIX pa3MepoB cedenwit cait b, = 1,5d + 0,5, M;
¢ — K03 (HUIIUEHT YCIOBUM padOThI, MPUHUMAEMBINA COTJIACHO 1;
d — HapyXHBII JHaMeTp KPYyrJIOro WM CTOPOHA KBAJPATHOTO, UIIH CTOPOHA MPSIMOYTOJIb-
HOT'O CEUYEHMS CBall B INIOCKOCTH, MEPHEHAUKYISIPHON JEUCTBUIO HATPY3KH, M.

B.5 Ilpu crarmyeckom pacuere cBaii B COCTaBE KycTa CJEIyeT VYUYHThIBaTh MX
B3aMMOJICHCTBHE. B 3TOM Cllydae JOMyCTUMO MPOM3BOJUTH PACUET Kak Ui OJMHOYHOM CBau, HO
ko3 urmenT nponopuMoHabEHOCTH K~ yMHOXAeTCs Ha TMOHWKAMUK kKodpduiment
OIpeIeTISIEMbIiA TI0 popMyITe

d I- Xi X Xi X
1 — 417 03%—L1— o015 L — | (B.5)
i Ty g ] Fij

rie @ — xo>pduiment, yautsiBalonuii YIIoTHEHUE TPYHTA IIPY IOTPYKEHUH CBal U NPUHY-
maemblii: B =12 nng 3a6uBHBIX cBail crutomHoro ceuenus 1 M = 1 qis octans-
HEIX BHJIOB CBal,
d — nauameTp WM CTOPOHA TIONIEPEYHOTO CCUCHHUSI CBAH, M;

oo x)? ooy (B.6)

TIIe X, Yi — KOOPAMHATHI OCH I-if CBaM B IUIaHE, PHYEM TOPU30HTANIbHAS HArpy3Ka
IIPWJIO’KEHA B HAIIPABJICHUU OCH X;
Xj, yj — TO K€, JUIf |-i CBau.
Ipousseneane B Qopmyne (B.5) pacmpocrpansiercs TOIbKO Ha CBau KYcCTa,
J 1
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HETOCPEICTBEHHO MPUMBIKAIOIIKE K I-TOM cBae.

B.6 Jlna ompezneneHust peakiuii B TOJOBE CBald, OOBEIMHEHHBIX OOIIMM POCTBEPKOM,
ClIeTyeT MPOBOIUTH CIEIHUANIbHBIE pacdeThl. [Ipy MpoBeIeHUH TaKMX PacdyeToB KaxKaas CBas
MoJenupyeTcs Kak Oajka, B3aUMOJAEHMCTBYIOIIAs C YOPYTMM OCHOBAaHHEM, a TOJIOBBI CBai
O0BEAMHSIFOTCS JIEMEHTAMU, MOJISTUPYIOMUMHU (HyHIaMEHTHBIC KOHCTPYKIIUH.

B.7 Pacuer ycTOMYMBOCTH OCHOBaHWS, OKPYXKAIOIIETO CBal0, JOHKEH IPOU3BOIUTHCS
[0 YCJIOBHMIO OTPAHWYEHHUS PACUETHOTO JABIEHUS  ,, OKAa3bIBAEMOTO Ha T'PYHT OOKOBBEIMH
IMOBEPXHOCTSIMU CBail

4

2 1250 I(|Zt9 G (B.7)

Ie , — PacyeTHOE JABJIEHNUE Ha IPYHT, klla (TC/MZ), OOKOBOI IMOBEPXHOCTH CBaW HA TIIYOHHE Z,
M, OTCUMTBIBAEMOM IIPU BBICOKOM POCTBEPKE OT MOBEPXHOCTU I'PYHTA, a IPU HU3KOM

pOCTBepKe — OT ero mojomss [mpn | 2,5 — Ha ABYX IiIyOMHAX, COOTBETCTBYIO-
mmx Z=1/83uz=I;npu | >25—mnarnyounez=0,85/ ,rme omnpenenseTcs mo
topmyue (B.5)];

| — PACUCTHBIH yaeTbHbINH (00BEMHbIH) BeC IPYHTa HEHAPYLUICHHOH CTpYKTYpsI, KH/M®
(tc/M®), onpesienseMslii B BOXOHACHIIICHHBIX TPYHTAX C yIETOM B3BEIIHBAHHS B BOJE;

| ,C; — pacyeTHbIC 3HAUEHUsI COOTBETCTBEHHO yIJla BHYTPEHHETO TPEHHs I'PYHTA, IPaj, U
YAEIBHOTO CleruieHus rpyHTa, Klla (tc/M%);
— ko3¢ unHeHT, MpuHUMAEMbIi I 3a0UBHBIX CBall U cBaii-obonouek = 0,6, a as
BCEX OCTAJILHBIX BUIOB cBai = 0,3;
1 — KO3 UIIUEHT, paBHBIN €UHUIIE, KPOME CITyyaeB pacueTa (yHIaMEHTOB pacliOpHBIX

COOpYXEeHHH, 171 KoTopeix ¢ = 0,7;
5 — KO03(PUIKEHT, yIUTHIBAIOIINI JI0JII0 TOCTOSHHOW HAarpy3ku B CyMMapHOM Harpys-
K€, OmpeeIieMblii 110 popmyIie
M. M,

- , B.8
nM, M, (B.8)

rae M, — MOMEHT OT BHEIIHHUX ITOCTOSIHHBIX Harpy30K B CEUEHUH (DyHIaMEHTa Ha ypOBHE

HIDKHHMX KOHIIOB cBaii, KH M (T¢c M);

M, — T0 e, OT BHEIIHHX BPEMEHHBIX PacueTHBIX Harpy3ok, KH M (Tc m);

N — ko2 HUIMEnT, MPpUHUMAEMBbIi N = 2,5, 32 HCKIIOYEHHEM CITyJaeB PacueTa:

a) 0c060 OTBETCTBEHHBIX COOPYKEHHUH, [T KOTopeIX pu | 2,6 mpuHuMaeTcs n = 4
u npu | 5 mpuHHUMaercs N = 2,5; mpU NPOMEKYTOUHBIX 3HAYCHHSIX | 3HAUYCHHE

N ONpenesIeTCs MHTEPIOJSLIUEN;

0) (¢yHIaMEHTOB C OJHOPSAHBIM PACIIOJIOKEHHWEM CBaii Ha BHELEHTPEHHO
MPUIIOKEHHYI0 BEPTUKAIBHYIO CKUMAIOLIYIO HArpy3Ky, A KOTOPBIX CIIEAYET NPUHUMATh
N =4 He3aBUCUMO OT 3HaueHHs |,

IIpumeuanue — Ecau pacueTHble TOPU3OHTANBHBIC JABICHNS HA TPYHT  , HE YIOBICTBOPSIOT
ycioBuio (8), HO mpH 3TOM HecyIasi CoCOOHOCTh CBail MO0 MaTepUaly HEJIOUCIOIb30BaHA U IEPEMELICHHS CBail
MEHBIIE NPeesbHO JOMYCKaeMbIX 3HAUCHHH, TO TP NIPHUBEACHHOM ri1yOuHe cBai | > 2,5 pacuer cnenyer

MOBTOPUTH, MPHUHAB YMCHBIIIECHHOC 3HAUCHHUC KOS(lJ(I)I/IIII/IeHTa MpoNnopUHUOHAIBHOCTH K HpI/I HOBOM 3HaueHuH K
HeOﬁXO,HI/IMO IMPOBEPUTH MIPOYHOCTH CBAU IO MaT€pHraily, €€ NMCPpEeMCIICHUS, a TAKKE COGJ’IIOﬂeHI/Ie yciaoBus (B8)

9
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Tao6aunpga B.1

I'pyHTHI, OKpyKaroIye CBaH, M UX XapaKTePUCTUKU

Koadpdurpent
MPOINOPLUUOHATBHOCTH K, xkH/™m*
(tc/m®)

Iecku kpymabie (0,55 e 0,7); rmast u cyrmuakn tBepasie (I < 0)

Iecku menkue (0,6 e 0,75); mecku cpeaneii kpynuoctu (0,55 e 0,7)
cymecu TtBepasie (I < 0); TIMHBI W CYrJIMHKM TYTOIUIACTHUYHBIC M
moyteepasie (0 1. 0,75)

Iecku ubuteBarsie (0,6 e
0,75);
[JIMHBI U CYTITHHKA Msarkomtactuanbie (0,5 I

0,8); cymecu mnactuunbie (0 I
0,75)
['nuubl ¥ cyrauHky Tekydernactuanbie (0,75 1, 1)

Ilecku rpasemucteie (0,55 e 0,7); KpymHOOGIOMOYHbBIE TPYHTHI ¢

NeCUaAHREIM RATIOTTHUTATIENM

18 000—30 000
(1800—3000)

12 000—18 000
(1200—1800)

7000—12 000
(700—1200)
4000—7000
(400—T700)

50 000—100000
(5000—10 000)

10
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Ipuioxenne I'

(pexomennyemoe)

Pacuer Hecymieil cnocOOHOCTH MUPAMUAAJIBHBIX CBail
¢ HAKJI0HOM O0OKOBBIX rpaneii i > 0,025

Hecymyto cnoco6HocTh Fg, kH, mupamunanbHbIX CBail ¢ HaKJIOHOM OOKOBBIX TpaHel
Ip > 0,025 nomyckaeTcsi ompemeNsATh Kak CyMMY CHJI PAcUETHBIX CONPOTHBIICHHH TpyHTa
OCHOBaHHMA Ha OOKOBOI1 MOBEPXHOCTH CBAH U IMOJI €€ HIPKHUM KOHIIOM TT0 (hopmyIie

n 2
Fo Acosalpi(ige e, ©] i(pi N,C,i), (r.1
! 1
rae Aj — miomags 60KOBOI TOBEPXHOCTH CBAH B MPEACNAX i-ro CI0s TPYHTA, M;
0. — YroJ KOHYCHOCTH CBaH, Tpas.;
@1, C1,| — pacyeTHbIC 3HAYCHHUS yIila BHYTPEHHEr0 TPeHHUs, Tpal., u cuemienus, klla, i-ro
CIIOS TPYHTA,
d — cTropoHa cedeHHs HIKHEro KOHIIA CBau, M;
N1, 1z — K03 PUITMEHTDI, 3HaYEHUSI KOTOPBIX MpUBeneHb! B Tabmuue I'.1.
ComnpoTHBICHHUS TPYHTA IOJI OCTPHEM CBau Pj U Ha ee OOKOBOi moBepxHocTu P'i, klla,
OTIPENIETISIOT 1Mo (hopmyre
] e
i p M s (Ppi Ciictg 1i) Cpictg 45, (r2)
Bp,, @ V) 2py; (2 vy)

rne Ej — moxynb nedopmaru rpyHTa i-ro ciost, kIla, onpenensieMslii o pe3yipTaTtam mnpecc-
CHOMETPUYECKHUX HCIIBITAaHUH;
Vi — kod¢pdunuent [lyaccona i-ro ciosi rpyHTa, IPUHAMAEMBI B COOTBETCTBHHU C Tpe-
oosanusamu CIT 22.13330;
& — KO3 GUIHMEHT, 3HAYCHUSI KOTOPOTO NpuBeneHs! B Tadmuue [.1.
Japnenue rpyHra Poj, Pp,i, kKlla, ompenensior mo Gpopmynam:

V:
0,i 1 v, Lithi
Pp,i = Po,i(1 + sin @) + C,iCOS @y, (r'.4)
TJIe Y|, | — YACIbHBINA BeC TPYHTA I-TO CIIOS, kH/m;
hi — cpenHsis TiTyOMHA PACIONIOKEHHS I-TO CIIOS TPYHTA, M.
Tab6numa I'.1
YTroJ1 BHYTPEHHETO TPEHUA I'PYHTA @) j, TPaL.
Koappumuent
4 8 12 16 20 24 28 32 36 40
ng 0,53 0,48 0,41 0,35 0,30 0,24 0,20 0,15 0,10 0,06
n, 0,94 0,88 0,83 0,78 0,73 0,69 0,65 0,62 0,58 0,54
& 0,06 0,12 0,17 0,22 0,26 0,29 0,32 0,35 0,37 0,39
IIpumeuanue — Jlng OpoMeKYTOUHBIX 3HAUEHUN yIila BHYTPEHHETO TPEHMS () 3HAUEHUS
K03 (HUIIHEHTOB Ny, Ny U & ONMPEACTISIOT HHTEPTIOSAIUCH.
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Hpninoxenne /|

(pexomenayemoe)
Pacuer ocanku OypoHaOuBHOI cBan B OMJIMHEHHOI MOCTAHOBKE

Ocanxy O0ypoHaOuBHOM cBau Ha mepBoM dtane ee Harpykenus N N_ N, caexgyer

OTIpeNeNIATh 10 popMyIie
s, N ogzm Gl (1)
Gyl G,d

rne N — BepTHKaNbHas Harpy3kKa, epeaaBacmas Ha cBato, kKH;

N, — Harpy3ka, nepenaBacmas Ha MMATy CBal B MOMEHT ITOJHOT'O PAa3BUTHUS TI0 €€
OOKOBOW MOBEPXHOCTH MpeaenbHOro conpoTusiaeHus N¢, kH;

G1 u Gy — COOTBETCTBEHHO CpEAHEE 3HAUCHUE MOYJIS CIBUTA JIJIsi TPYHTOB OKOJIOCBATHOTO
MPOCTPAHCTBA U MUHUMAJILHOE 3HAYEHHUE MOJTY/ISl CIBHTA TI0]T HUDKHUM KOHITOM
cBai, kl1a;

| ¥ d — nuHa ¥ TUameTp cBau, M;
Ky — ko3¢ GuIMeHT, 3aBUCAIIHIA OT cpeaHero 3HaueHus ko3ddunuenta [Tyaccona st
IPYHTOB (/151 pac4eTOB MOKHO MPUHUMATH Ky = 2).

Jns OypoHaOHMBHBIX cBail 3Ta ¢Qopmyna chpaBe;iiBa JUIIb Ha TEPBOM 3Tame
Harpy>KeHUsl CBaW, a MMCHHO JI0 BO3HHKHOBCHHS TIOJTHOTO MPEIeIbHOro conmpoTuBiacHUS N,
Ha OOKOBOW TIOBEPXHOCTH CBail, TOSBIEHHWE KOTOPOTO OOBIYHO BCETJa 3HAYUTEIBHO
orepekaeT BOZHUKHOBEHHUE TIPEICIIBHOTO COCTOSTHHSI CBaH B IIEJIOM.

C y4eToM MOCTOSHHOTO PaBEHCTBA OCAJOK IATHI U CTBOJIA cBam 3HaueHUe N, MOXKHO
OTIPECITUTH TI0 YCIIOBHIO

N, N k,Gil N
—©°__¢017In L _°o (J1.2)
G/l G,d 4G,d
Ha BropoMm srane Harpyxxenus cBau npu N N, N, ee ocagka onpenensercs Io

bopmyre:

N-(N, N)
s §. — ¢ o 3
¢ 4G, d (4.3)
rae Sc — ocazka, M, momydennas mo (JI.1) mpu N N. N, .
No N Nct+No
. — N
v
; v
i L T
! A
: '
i W DS .. N
ﬁ~~~ ]
2
S

Pucynok /1.1 — Cxema 3TanoB pacyera HArpy:;keHus ceau mo ¢popmyaam: 1 — (1.1); 2 — (11.3)
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IIpunoxenue E

(pexomenmyemoe)

Omnpenesienne Hecyuiei CnocOOHOCTH CBall B NPOCAA0YHBIX
TPYHTAX M0 UX NPOYHOCTHBIM XaPAKTEPUCTUKAM

E.1 Hecymas cnmocoGHOCTh CBaif 3aBHCHUT OT IOKa3aTejeid MpPOYHOCTH TPyHTA: yria

BHYTPEHHEIro TpeHHsl U yaenbHoro cuersieHus c. CyliecTBEHHOE W3MEHEHHE Hecylei
CIIOCOOHOCTH CBau MPH 3aMaYMBAHUH MPOCAJTOYHOTO IPYHTA MPOUCXOIUT B OCHOBHOM 32 CUET
CHUXKXCHUA CHCIIJICHUA C.

E.2 Pacuer Hecymeil CcHocOOHOCTH CBail B MPOCATOYHBIX TPYHTaX PEKOMEHIYETCS
MPOU3BOJIUTL HA OCHOBE NPHOIMKEHHOTO pEIICHHS  YIPYTrOIUIACTUYECKOW — 3aJauu
MpeieIbHOr0 PaBHOBECHS IPYHTA B OCHOBAHUHU CBaU.

OO11ast MOBEPXHOCTh MPEICIIbHOTO PABHOBECHSI OCHOBaHUS cBau JyinHOU | cocTtouT u3
TpeX y4acTKOB: BepXHHHU ydacTok 1 — Bonb ctBosia cBau |y + |, HmkHUE yuacTok 2 — 10
MOBEPXHOCTH YCEYEHHOTO KOHYCa BIOJb CTBOJA CBaW JJIMHOM «B», Y4acTOK 3 — MO
HIJKHAM KOHIIOM CBaH I10 YaCTH IIapoBoii moBepxHocTH (pucyHok E.1).

Pucynok E.1 — PacueTHasi cxeMa

Hecymas cnocobnocts Fy ompenensiercs mo ¢popmyne
Fo =B (F1 + F> + F3), (E.1)

rne @ — xo>pduiment ycnosuit paboTsl, TPUHUMAEMBIH PaBHBEIM 1 ;
F1 — compoTuBnenue Ha yuacTke ctBosia cBau lg + lo, kH; rne lo — ydgacrok nuneitHoro
Bo3pactanus conpotusieHus ot 0 1o 12d, Ho He Oosee 6 M, a HIKE — YJacTOK TOC-
TOSTHHOT'O 3HAYEHHS COMPOTHBIICHHSI, PABHOTO KOHEYHOMY 3HAUCHHIO 110 jyHe lo, kH;
F, — comporuBneHne Ha y4acTKe CTBOJIA CBaM IO TOBEPXHOCTH YCEUEHHOT0 KOHYyca, KH;
F3 — compoTuBiieHHEe 1O HIPKHUM KOHIIOM, KH.

A1=u lp (0,5 lotg +c¢) +( btg +0o)l2, (E.2)
1
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rae U — MepuMeTp CBau, M;
— ko3 duimeHT 60KOBOTO JaBJICHHs TPYHTA, paBHbIi 0,5;
— pacueTHOe 3HaYCHHE yIila BHYTPEHHETO TPEHUs, Tpaj.;
¢ — pacueTHOE 3HAUYCHHE YACIBHOTO CLEIUICHHS rpyHTa, KH/M;
|, — ydacTok JJIMHBI CBaM, M, paBHbBIN
lLb=1+d2 ly-b-a, (E.3)
rae | — ayuHa norpy)XeHHOH YacTH CBau, M;

d —_— I[I/IaMeTp 501058 CTOpOHa HOHepeLIHOFO CCUCHUs, M,
|0 = |1 —a, M, (E4)

rae |4 — mIMHA OT MOBEPXHOCTH 3eMJTH 10 Havaja JIUHBL |z, M;
b =d2-(ctg - 1l)ctg , m; (E.5)
a — caMblil BEpXHUH y4aCTOK MOTPYKEHHOM CBau, TJie O0KOBOE JJaBjeHue TpyHTa paBHO 0,
1uist 3a0uBHOM cBan a = 2,5 M, nns HabuBHOH a=1,0 m;
= 45°- —xc, rpan., (E.6)
rae x = k/co, Tpan M2/1<H; xk=1°;
Co — MHUHHMAaIbHOE 3HAUCHHE CLEILICHUS, IPHHIMAeMOe B pacdet i paBHoe 5 kH/m?;
mipu 3ToM X = 0,2.
[Mpenen npumennmoctu popmynsl (E.6) maercs cootnomennem  + xc  45°,
B ciiydae eciu Ha OOJIBIIIOM YYacTKe JUIMHBI CBau |, mpopes3aroTcs TPYHTHI ¢ Pa3HBIMU

XapaKTCPUCTUKAMU " ¢, TO 3HAYCHHC |2 MNpEaACTaBIACTCA B BUAC CYMMBI TOJIIWH CJIOCB
m

I, l; .
i1
F1 Beruucsiercs mo gopmyse
| m
Fl Ul0(0,5 Iotg C) ) 1( Iotg i Ci)li ,KH, (E7)
I

r7ie M — YUCIIO CJIOEB C Pa3HBIMU XapaKTEPUCTUKAMMU.
Ecnu B mpenenax yuactka l; = lg + a muHoi#t He 60stee 6 M BCTPETUTCS CIOH € IPYTUMHU

PACYCTHBIMH XAPAKTCPUCTHKAMHA U C, TO NPUHUMAKOTCA B PACUCT UX 3HAYCHUA IJIA
HHNKHETO CJIOoA TOJ'IH_II/IHOI\/’I HEe MeHee 3 M.
F,= yctg (y+d)c, xH, (E.8)
| d, ., d
rae cos b (b —)sin — (ct 1t
i y fu ( 2) 2( g Dtg (E.9)
rjie R; %(1 ctg ctg ), ™m; (E.10)
Fs= 1(Qxcos + Ri%sin® ), kH, (E.11)
1
N F 2
rue Q (v d R, sin )2 G E)sin2 Y d R, sin ), Mm% (E.12)
2 2 2
HawnGopiiee riraBHOE HaMpsOKEHHUE ONpeIessaeTcs 1mo hopmyse
1 si 2
| s sin ) 205 (E.13)
1 sin
HaumMmensIniee riiaBHOE HaMpsHDKEHUE OTpeesseTcs mo hopMye
3= o, xHAM, (E.14)

roc M — yIIEJIbHBIN BEC TPYHTA, KH/MC.

14
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XapakTepucTUKu TpyHTa , ¢,  ONPENENSAIOTCS B BOJIOHACBHIIIEHHOM cocTossHUM. [Ipu
MOJIHOM BOJIOHACHIIIICHHHM TPYHTA, B CIydasX BO3MOXKHOTO €ro 3aMadyuBaHUs, MOKA3aTelb
TEKYy4ecTH orpezensercs no Gopmyre

| 08e ,/ ¢ W, | (E.15)
W W,
rae e — Kod(h(QUIMEeHT TOPUCTOCTH TPYHTA MPUPOTHOTO CIOKEHUS;
N yaebHBIN BeC BO/bI, paBHbIA 10 KH/M3;
._ YIIeJIbHBIN BEC TBEP/IBIX YaCTHII, KH/MS;
W,, WL — Bia)HOCTb rpyHTa Ha I'DAaHMIIE PACKATBIBAHHS U HA TPAHUILE TEKYYECTH, OJIH
€UHULIBI.

HwxHue KOHIBI JJIMHHBIX OYPOBBIX CBall B MPOCAIOYHBIX TPYHTAX, yCTpauBaeMbie 0e3
VILTOTHEHHSI TPYHTA B 3a00€ CKBaXUH, TIOJTHOCTHIO BKIIFOUAIOTCS B pa0OTy MOCIE JOCTHKEHUS
KpPUTHYECKOW HArpy3kd Ha CBal0 W JaJbHEWIIEed ee 3HauuTeabHOW ocaaku. Hecymryro
CIOCOOHOCTh JUIMHHBIX OypOHaOMBHBIX CBal, HMKHMHA KOHEL KOTOPBIX IIOJHOCTHIO HE
BKJIIOUMJICS B pabOTY, JOMYCKAETCs B MIEPBOM MPUOIHKEHUU ONPENEsITh 10 popmyse

I:d = ! (Flﬂ + FZH)a KH, (E16)
rne M — 10 xe, uro u B popmyne (E.1);

F1, — compoTuBiieHrE Ha y4acTKe cTBoJa cBan lo + |, , ompemensemoe kax 1yist 3a0MBHOM
csau 1o popmyne (E.2), npuuem

L= 1-1lp —a (E.17)
roe lp — To ke, 4To M WA 3a0MBHOI cBau;
a — s HaOMBHOM CBaM, MPUHUMAEMOE PaBHBIM 1 M ;
F2, — compoTuBneHue noa HUKHUM KOHIIOM CBau
FZH =K 1 A, KH, (E18)

rJie kK — KCIEepUMEHTaIbHBIN Koa(durmenT npu quamerpe cBai LM  d - 0,5 M, paBHbIit 3;
A — mTomaab MOOMIBHI CBaM, M*;
1 — ompexaensercs mo Gopmyie (E.13).
3HaueHUs XapaKTEPUCTUK IPYHTA OMPEICIISIOTCS B 3aMOYSCHHOM COCTOSTHUM.
Hecymas cnocoOHOCTs OypoHaOMBHON CBaM € YIIMPEHHOH MATOM Ompenensercss Io
bopmyre
Fo,= !( Fi+ Fzy), kH, (E.19)

rne M — 10 xe, yto u B popmyne (E.16);
F1, — compotuBieHue Ha ydacTke cTBojia cBau lg + |y, onmpenensiemoe kax st
3abuBHO# cBau 110 popmyse (E.2), mpuuem

ly=1—a—1lo M, (E.20)
rne | — nnuHA cBam 10 Havana yIIMpeHHUs;

au lp npuHUMaroTCs TAKMMH Ke, Kak It HAOMBHOM CBau 0€3 YIIUPEHHOM ISATHI.

Fzy =K 1 Ay, KH, (EZ])

rIe K — SKCIepUMEHTAIBHbIN Koadduument, paubii 2mpu 3,5 dJ/d 2mlm d 0,5Mm npu
He cBau He Oonee 20 M;
d, — nuameTp HanOOIBIIETO MONEPEYHOTO CEUEHUS YIIUPEHHOH MATHI, M;
1 — ompenensercs o gopmyie (E.3);
Ay — mnomans HauObOIBLIETO MONEPEYHOrO CEUEH s YINMPEHHOM ATE, M2,
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E.3 Csaum mo Hecymel cmocOOHOCTH TPYHTOB OCHOBAHHUS B TPYHTOBBIX YCJIOBHSIX
Il Tuma cnenyetr paccYUTHIBATH C YYE€TOM CHJI OTPULIATEIBHOTO TPEHHUS MCXOIS U3
YCIIOBUS

N 4 P, (E.22)

rie N — pacderHas Harpyska, KH, Ha ofHY cBaro;
Fq¢ — Hecymas cnocobHOCTh cBau, KH, onpenensiemas B coorBercTBuu C E.5;
B — xo>(uuuentT HaneKHOCTH;
B — k03] punmenT ycnoBus paboThl CBaM, 3HaYEHUE KOTOPOTO MPMHUMAIOT B COOTBET-
crBuu ¢ 9.10;
P, — oTpunarenpHas cuiia TpeHus, onpeensemast B coorBeTcTBuu ¢ E.4.

IIpumeuanus

1 3uauenne P, ciemyer ompenesnsTh, Kak MPaBUIIO, JUIS TOJHOCTHIO BOJOHACHIIIEHHOTO TpyHTa (mpw
BO3MOYKHOM 3aMauyHBAHUU TPYHTOB CBEPXY).

2 Tlo mpodHOCTH MaTepHaja CBau JOJDKHBI OBITH paccuuTaHbI Ha Harpy3ky N + P,

E.4 OrpunarensHyto cuiny TpeHus P, B BOJOHACBIIEHHBIX I'PYHTaX, JAECHCTBYIOIIYIO
mo OOKOBOM TMOBEPXHOCTH cBaW, KH, NMpUHUMAIOT paBHON HAWOOJBIIEMY MpPEACILHOMY
CONPOTHBIICHUIO CBaM Ha JJIHHE hg, OTCUMTHIBAEMOW OT TMOBEPXHOCTH 3EMJIH IO
HEUTpaIbHOTO CJosl. Beime 3Toro cinos mo OOKOBOM TOBEPXHOCTH CBaWl JEHCTBYET
OTpHILIATEIIFHOE TpPEHHE, a HIKE — IMOJOXKHUTEIbHOe compoTuBieHue. /s ompeneneHus
MOJIOYKCHHSI HEUTPAILHOTO CJI0SI CTPOUTCS TpadUK 3aBUCHMOCTH MPOCAIKU Sy (0Ch abCIHCe)
ot riayounsl h (ock opaunar) (pucynok E.2).

Ipocanxa S, cm
8 16 24 32 40

;

. !
= !
5 8 '
= K
(@3
[a~1
= 12 !
LE J //
> g -
= 1137 M

16 /,

) |
v
20

Pucynox E.2 — I'paduk 3aBucumoctu Sy = f(h)

B0o3MOXHYI0 BETHUYMHY HPOCAIKU IS KQXIOTO I-TO CJIOS MPOCaZOYHOTO TPYHTA MOX
COOCTBEHHBIM BECOM BhIIIenexkanieil Tomum Sg', cM, onpenensor no Gopmysie

i N h

sl sl,i
i1

rae Sgj — OTHOCHTEIbHAs MPOCATOYHOCTh, ONpeesaeMast IS KaxXI0ro i-ro ciios rpyHTa,

PACIIOI0KEHHOTO BBIIIE PACCMATPUBAEMOTO CJIOSI TIPU MPHUPOTHOM JIaBICHUU B

CepearHe CII0s, 10 JaHHBIM JJAOOPATOPHBIX KOMIIPECCHOHHBIX UCIIBITAHUHN 00
110 pe3yanaTaM 0OCaloK I‘J'IY6I/IHHI>IX MapOK B IIOJICBOM HUCIIBITAHUU,

hi — TosmuHa i-ro ¢0s MpPoCcag0YHOro IPYHTA, CM;

(E.23)

16
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N — YHCIIO CJI0EB, HAa KOTOPBIE pa30KUTa MpocaovHast TOJIIIA, PACIIOIOKEHHAs BBIIIE
paccMaTpUBaeMOoro Ciosl.
['1yOuHy 3aneranus HEUTPAIBbHOTO CIIOS Ngj ONPEIeNSIOT U3 YCIOBHSI

Si S, cM, (E.24)

rae Sy, — mpenenpHas aedopmarus ocHoBaHUs, HazHavaemas o CIT 22.13330.

I'nyouny hs) HaXoJsST HAa MEPECEYCHUU OPAUHATHI Sy JUIS MPOCKTUPYEMOTO 3/IaHUs
WM coopykenus ¢ kpuBoi Sq = f(h) (pucynok E.2).

Cuita OTpHLIATEIBHOTO TPEHHS MPHU HAXOKACHUH HEHTPaJbHOTO CJ0s Ha riiyOmHe Ny
orpenensercs 1no Gopmyie

u’?

P k F™  xH, (E.25)

n om" 1

rae Ky, — KO PUIIMEHT, CHIKAIOIIUI TIOJHYIO CHITY COIPOTHBIICHUS 110 UTMHE CBal B pac-
YETHbIII MOMEHT, IPUHUMAEMBIH 1O JAaHHBIM IOJIEBBIX UCCIEA0BAHUIN ¢ HEKOTO-
pBIM 3anacoMm, paBHbM 0,5
F,"S' — npejenbHOE 3HAYCHHE COMPOTHBIICHHS 10 GOKOBOH MOBEPXHOCTH CBAHM HA BEPX-
HEM y4JacTKe J0 HeHTpaibHOro cios hg, onpenensiemoe st OTHOPOIHOTO IPYH-
ta o ¢popmyne (E.2),a s caoeB ¢ pa3HbIMEH XapaKTepUCTHKaMU — 10 Hopmy-
ne (E.7). llpu satom I, hg —lp — a (pucynok E.1).
B niepnos akTUBHOM NPOCAJKU IPYHTA HEUTPAILHBIN CJIOM CMEILACTCs BHU3 1O KOHEYHOIO
TOJIOXKEHHSI, COOTBETCTBYIOLIETO Havaly Iepruojia CTabi3alie 0caok rpyHTa — hy.
JlniHy cBaM TpY NPOEKTUPOBAHWMM HA3HAYAOT HA OCHOBE BBIIOJHEHMS CIEIYIOLIEro
YCIIOBUS

N+ P, Fq-F"™, (E.26)
riae N — mone3Has Harpyska, MpHIIOKEHHAs K cBae, kKH;
Pn — cuma otpunaresibHOTO TpeHus, KH;

Fq — Hecymias ctocoOHOCTH cBau, onpeaesiemas mo Gopmyie (E.1) wau mo maHHBIM
CTATUYECKOT'0 UCIIBITAHUS B YCIOBUSIX JIOKATBHOTO 3aMaYMBAHUS OCHOBAHUSI cBar, KH.

Ecmu ycnosue (E.26) B paccMarpuBaeMOM ciydae HE YAOBJIETBOPEHO, TO CBaro
ciaenyeT Au00 yIIMHUTG, JINOO U3MEHUTh €€ KOHCTPYKIIHIO.

E.5 Hecymywo cnocobnocts Fy, kH, cBait B rpyHTOBBIX ycnoBusix |l Tuma mo
MPOCaOYHOCTH, pabOTAIOIIUX HA CKUMAIOUIYI0 HAarPy3Ky, CIENYyeT ONpeAesiTh pacieToM B
cootBeTcTBUM € E.2, E.3 1 E.4 B yc10BHsIX BOJOHACBIIIEHHBIX TPYHTOB OCHOBaHUS CBaM.

[Ipy sTOM cienyeT HCHONB30BaTh PE3YIbTAThl CTATHYECKUX MCHBITAHUM CBail C
JOKAJIBHBIM 3aMayMBaHWEM TPYHTOB B OCHOBaHWH cBadW. [IpoBeleHUE WX SBISETCS
00s13aTeIBbHBIM MPU OTCYTCTBUU (DOHIOBBIX MaTEPUAIOB MO TAKUM HUCIIBITAHUSM.

E.6 B rpynTOBBIX yenmoBusx |l TrIia mo mpocagodHOCTH CBasMH CIIEAYeT MPOope3arh BCE CIIOU
MPOCa/I0OYHBIX TPYHTOB.

[Ipyn nnuTeNbHOM WHTEHCMBHOM 3aMadyMBAHWHM TPYHTOBOH TOJIIM CBEPXY CIEAYeT
YUUTHIBaTh BO3MOXKHOCTb Pa3BUTHUS ACPOPMAIIMOHHOTO SIBICHUS CO CXKATHEM TIPYHTOB HeE
TOJIBKO B TPOCAJAOYHOM 4YacTH TOJNIIM, HO W B TMOJACTUJIAIONIEM CIIO€, KakK MpaBUio,
BOJIOHACBIIIIEHHOTO, HO HEJOCTaTOYHO IUIOTHOrO rpyHTa. KputepueM nns omnpeneneHus
TOJIIIUHBI ATOTO CJIOS CITY’KUT YCIIOBUE

0,03, (E.27)
rie — OTHOCHUTEJIbHOE CKaTHe 00pasiia IpyHTa B Ja00paTOPHOM KOMIIPECCHOHHOM HCITbITa-
HHUM TIOJ IECTBUEM MIPUPOIHOTO TABJICHUS BCE BOJOHACHIILIEHHOMN TOJIIIIHN.

B03MO0)XXHOCTh JOMOJHUTEIBHON OCAaJKU OT C)KAaTUS MOJCTUIIAIONIETO CJO0S CJleayeT

YYUTBIBATh B pacyeTe CBAaifHOTO (yHAAMEHTa 0 eOopMaLUsM.



CII 24.13330.2011

IMpuaoxkenue K

(pexomenmyemoe)

Pacyer cBaHBIX (D)yHIAMEHTOB
Ha BO3/eHCTBHE CUJI MOPO3HOI'0 IIyYeHH S

K1 Tlpum crpouTensCcTBE 3HaHMH W COOPYKEHHMH Ha CBaiHBIX (yHIAMEHTax B
CE30HHOMPOMEP3AIOIINX HIM HCKYCCTBEHHO 3aMOPOKEHHBIX ITyYMHUCTBIX TPYHTaxX HEOOXOAMMO
VUIUTHIBATh KacaTelIbHBIC CHJIBI MOpPO3HOTO ITydeHHs. Pacuer ocHOBaHWMIT M CBaifHBIX (pyHIaMEHTOB
MO YCTOMYMBOCTH M TIPOYHOCTH HA BO3ACHCTBUE CHJI MOpPO3HOTO IyYCHHUS] TPYHTOB CIIEIyeT

18
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MPOU3BOANTD MPH SKCIUTyaTalluy HEOTAIUTMBAEMBIX COOPYKEHHU, MayT JIMHUI 3JIEeKTporiepeayn U
MOOWJTBHOM CBSI3H, TPYOOTPOBOIOB M JIP. WJTH TIPH KOHCEPBAIUK COOPYKEHUH, a TAKXKE ISl YCIIOBUI
MIEpHO/Ia CTPOUTENBCTBA, €CIH JI0 TIepelaul Ha CBau MPOEKTHBIX HArpy30K BO3MOXKHO MPOMEp3aHHe
TPYHTOB CJIOS CE30HHOIO TMPOMEp3aHHs — OTTauBaHHMS WM BBIIOJHAECTCS MCKYCCTBEHHOE
3aMOP&KUBAHUE TPYHTOB (IIPH CTPOUTENBCTBE METPO WIJIM  OKCIUTYaTallMd TTOMEIICHUH C
OTpHIIATELHON TeMrieparypoii). [Ipu HEOOXOAMMOCTH B MPOEKTE JOJLKHBI OBITh HPEAYCMOTPCHBI
MEPOIIPUATHS I10 IPEIOTBPALLCHUIO BBITYYMBAHUS CBAN B IIEPUOJL CTPOUTENIBCTBA.
K.2 YcroitunBoCTh CBaliHBIX ()YHIaMEHTOB Ha JIEUCTBUE KacaTEIbHBIX CHJI MOPO3HOTO

IIy4E€HUSA TPYHTOB HAJIEKUT IIPOBEPSTH 110 YCIOBUIO

mAm F —Fy, (K.1)
k
re f — pacueTHas yaelbHas KacaTeJbHas CHia mydeHwus, klla, mpuHUMaeMas COrjJacHO
ykazanusm XK.3;
A — mutommaas 60KOBOM MOBEPXHOCTH CMEP3aHUs CBaM B MPEAEIIaX pacyeTHOMN rITyOUHBI
CE30HHOTO MTPOMEP3aHUSA—OTTAaUBAHUS TPYHTA WU CJI0S1 UCKYCCTBEHHO 3aMOPOKEH-
HOTO TPYHTA, M;
F — pacdernas Harpy3ka Ha cBaro, kH, npuanmaemas ¢ koaddumuentom 0,9 mo nHanbo-
Jiee HEBBITOJIHOMY COYETAHHIO HAarPy30K U BO3JIEUCTBUMN, BKIIFOYAsl BBIIEPTHBAIO-
e (BeTpoBbIe, KPAHOBBIC | T. I1.);

It — pacueTHOE 3HAUEHUE CUIIBI, YIEPKUBAIOIIEH CBAl0 OT BHITYUUBAHUS BCIICJACTBUE
TPEHUs €ro OOKOBOI MOBEPXHOCTHU O TAJBIA TPYHT, JISKAIUN HUKE PACUCTHOH TITy-
O6uHbI TpoMep3anus, KH, npuanmaemoe no ykazanusm XK.4;

¢ — K03 durment ycnoBuit paboThl, mpuHUMaeMblii paBHbIM 1,0;

.k — k03¢ PUIIMEHT HAaISKHOCTH, MPUHUMAEMBbIN paBHBIM 1,1.

K.3 PacuetHyr0 yaenmpHYIO KacaTelIbHYIO CHIIYy MOPO3HOTO ITydEHHS n, Klla, cremyer
OTIPEeNIeNsATh, KaK TMPABHUJIO, ONBITHBIM MyTeM. [Ipy OTCYTCTBHMHM ONBITHBIX JAHHBIX JOITYCKAeTCS
MPUHUMATh 3HAUeHUE f, 110 Tabmie XK.1 B 3aBUCHMMOCTH OT BUJIa M XapaKTEPUCTHK IPYHTA.

K.4 Pacuernoe 3Hauenue cuibl Fi, kH, ynepxxuBaromieii cBau OT BbITY4MBaHUS,
CIIeIyeT ONpeAensiTh no popmyse

Feou' fih (K.2)
il
rje U — MepuMeTp CEUCHHS TOBEPXHOCTH CIABUTA, M, IPUHUMAEMBII PABHBIM TIEPUMETPY

CEUeHUs CBau,

hj — TosKHAa i-r0 €IS TalIoro rpyHTa, PaCcloI0KEHHOTO HUXKE MOIOIIBBI CIIOS IIPOMEP-
3aHUSI—OTTAUBAHUS, M,

fi — pacueTHOe CONPOTHUBICHKE I-T0 CJIOS TAJOr0 TPYHTA CABHUTY IO MOBEPXHOCTH CBaH,
klla, mpuarMaemoe o Tabaume 7.3.

K.5 Tlpu mpoexkTHpoBaHWU CBAaWHBIX (YHIAMEHTOB C DPOCTBEpPKAMH Ha CpeAaHe- U
CHJIbHONYYMHUCTBIX TPYHTAX CIEAYeT YYUTHIBATh NEHCTBHE HOPMAJbHBIX CHJI MOPO3HOIO
My4eHUs] TPYHTOB Ha MOAOIIBY POCTBEPKOB.

JK.6 Pacyet oTpuniaTenbHONU CUITBI TPEHUS OTTAWBAIOIIUX TPYHTOB HA CBaM.

[Ipn oTTauBaHMM CE30HHOMEP3NBIX WJIA WMCKYCCTBEHHO 3aMOPOKCHHBIX TPYHTOB
MIPOUCXOJUT MX OCEJaHHe, B pe3ylbTaTe 4ero Ha OOKOBYIO MOBEPXHOCTh CBail JAEMCTBYIOT
oTpHIIaTe/IbHbIC (HETaTUBHBIC) CUJIBI TPCHHMSI, HAIPABJICHHBIC BEPTUKATIBHO BHH3.

OtpunatenbHyl0 (HETaTUBHYIO) CHJIYy TPEHHUS OTTaMBAIOIIET0 TPyHTa IO OOKOBOM
MMOBEPXHOCTH CBAW MOXKHO ONPEJICIHTH M0 PopMyIe
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n
Freg Up fnihi, (K.3)
i1
rie Up — IepUMeTp MONEPEYHOro CEYeHHs CBau, M,
fn,i — oTpHIIaTeNbHOE TPEHHUE I-TO CJI0SI OTTAUBAIOIIETO TPYHTA 10 OOKOBOI MOBEPXHOCTH
CcBau, KHa, onpeﬂenﬂeMoe I10 OIIBITHBIM JaHHBIM; I[OHyCKaeTC}I HpI/IHI/IMaTB pacqu-
Hble 3HadeHus f,; mo Tabnure 7.3;

hj — TonmmHa i-ro cj10s OTTaWBAIOIIETO IPYHTA.
Tabonuma XK.1

3HavyeHus g, kl[la, mpu riayOuHe Ce30HHOTO

I'pyHTBI U UX XapaKTEPUCTHKH poMep3aHus — OTTauBanust Oy, M
Jo15 2,5 3,0 u Gosee
CynecH, CYrIMHKM W TJIMHBI TpH mokaszarene Tekydectu I > 0,5, 110 90 70

KPYHNHOOOGIOMOYHBIE TPYHTBI C TJIMHUCTHIM 3aMOJHUTENEM, NECKH
MeJKME W MbUIEBaThle IIPU IOKa3aTelne aucrnepcHoctd D>5 u
cTerneny Biiaxxaoctu S, > 0,95

Cynecw, cyrmmukd ¥ Dmvnsl ipu 0,25 < 1. 0,5, kpynmHOOOGIOMOYHBIE 90 70 55
IPYHTBI C TJIMHUCTBIM 3aIlOJHHTENIEM, [ECKH MEJIKUE M IIbUIEBATHIE IPH
D>1 u crenenu Biaxksoctd 0,8 <S, 0,95

Cynecu, cyriauaku u rameel mpu I 0,25, xpymHOOOGIOMOYHBIE 70 55 40
TPYHTBI C TJIMHUCTBHIM 3aMOJIHUTEJIEM, TIECKH MEJKHE U TIbIICBAThIC
npu D>1 u crenenu Bnaxknoctu 0,6 <S5, 0,8

IIpumedyanus

1 Jlns mpoMeKyTOUHBIX INIyOUH IIPOMEP3aHUs  , IPUHUMAETCS] HHTEPIIOJISIIUEH.

2 3HaveHMS ¢, A TPYHTOB, UCIOJNB3YEMBIX IPH OOpAaTHOW 3achIIKe KOTJIOBAHOB, NMPUHHMMAETCS O IEPBOH
CTpOKe TaOIUIBL.

3 B 3aBucumocTtH ot BUJa MMOBEPXHOCTU q)yHIIaMCHTa MPUBCACHHBIC 3HAYCHUSA fh YMHOZKAIOT Ha

K03 GUIUEHT:
IIpY T1aikoit OeToOHHOI HeoOpaboTaHHOM — 1; IpHU mepoxoBaToOil GETOHHOM C BEICTYIIAMH M KaBepHaMH 10 5 MM — 1,1—
1,2, no 20 mm — 1,25—1,5; npu nepessiHHol aHTucenTtupoBanHOH — 0,9; mpm Merammudeckoi 6e3 cCrelHanbHOM

obpabdorku — 0,8.
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CII 24.13330.2011

buoauorpadus

[1] CII 11-102-97 MmxeHepHO-3KOTOTHYECKHIE U3BICKAHUS IS CTPOUTEIHLCTBA
[2] CII 11-104-97 VnxeHepHO-Te0Ae3NUECKHE N3BICKAHKS IS CTPOUTEIHCTBA

[3] CIT 11-105-97 NmkeHEpHO-TEONOTHUECKUE M3BICKAHUS IS CTPOUTEIIBCTBA
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