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1. MIPOEKTUPOBAHUE OCHOBAHUM U OYHJIAMEHTOB
1.1. OcHOBHBIE OJIOKEHUS

OcHoBanust g dyHaameHToB B cooTBeTcTBUU ¢ ['OCT 27751-88 cnenyet
PacCUUTHIBATH 10 METOAY IIPENEIBHBIX COCTOSHHUIM, OCHOBHBIE MOJIOKEHHSI KOTOPOIO
JOJDKHBI OBITh HalpaBJIEeHbl Ha oOecrieueHue 0€30TKa3HON paboThl KOHCTPYKUUH U
OCHOBAaHHMI C y4€TOM H3MEHYHMBOCTH CBOWCTB MAaTe€pUajoB, TPYHTOB, Harpy3ok u
BO3JICCTBHI, FEOMETPHUUECKUX XaPaKTEPUCTUK KOHCTPYKIIMMA, YCIOBHI UX padOTHI, a
TaK)K€ CTENEHU OTBETCTBEHHOCTH MPOCKTUPYEMBIX OOBEKTOB, OMpEACNEHHON MaTe-
PHAIBHBIM M COIMAIbHBIM YIIEpOOM IMpH HapylIeHUU uX padoTtocrnocodHocTH. [Ipu
TOM HEOOXOJHMMO YUYUTHIBaTh CIEAYIOIIHE HOPMATHUBHBIE MOJOKEHUS MO NPOEKTH-
pPOBaHUIO OCHOBaHUU M PyHIaMeHTOB. OCHOBaHME pAacCUUTHIBAETCS MO JAedopmaliu-
SM BO BCEX CIydYasX, a [0 HECYIIEH coCOOHOCTH — €CIu:

a) Ha OCHOBAaHME IEPEAAIOTCS 3HAUMTEIbHbIE HAarpy3KH (MOANOPHBIE CTEHBI,
(GyHIaMEHTBI PacTIOPHBIX KOHCTPYKLUMI U T.I1.), B TOM UHCJE CEHCMUYECKHUE;

0) coopyXeHHe, pacIloI0KEHHOE Ha OTKOCE WU BOJIU3U OTKOCA;

B) OCHOBAHHWE CJIOKEHO MEUICHHO YIUIOTHSIOIIMMUCS BOJOHACBIIIEHHBIMU
IJIMHUCTBIMU U OMOT€HHBIMH TPYHTaMU,

I') OCHOBAHHUE CJIOKEHO CKaJIbHBIMU IT'PYHTaAMU.

Pacuér camoro ¢pyHmamMeHTa OCYyIIECTBIIIETCS B OCHOBHOM IO MEPBOM TpymIe
MPEAEIIbHBIX COCTOSIHUM U B HEOOXOJIMMBIX CITydasx MO BTOPOM.

[IpoekTupoBaHre OCHOBaHUW U (PYHIAMEHTOB SABJISETCS MHOTO(paKTOPHOU 3a-
Javyeil B CBA3U C MHOXKECTBOM KOHCTPYKTHBHBIX CXEM HAJ3€MHOW YaCTU COOPYKEHHUS
U pa3HooOpa3ueM CTPOMUTENbHBIX CBOMCTB T'pyHTOB OCHOBaHMs. lIpoekTnpoBaHue
OCHOBaHMM M (hyHAAMEHTOB PEKOMEHAYETCA MPOU3BOJUTh B CIEAYIOLIEH MMOCIe10Ba-
TEJIBbHOCTH:

1. BBINOAHUTH aHAIM3 MECTHBIX YCIOBUI CTPOUTEIILCTBA;

2. IlpoaHanu3upoBaTh TEXHOJOTMYECKOE HAa3HAYEHHE U KOHCTPYKTHBHOE pe-
LIEHUE COOPYKEHUS;

Omnpenenuts Harpy3KHu, nepegaBaeMble Ha QyHIAMEHT;

HameTuTs BO3MOXHbIE BApUaHThl OCHOBaHUH U (DyHIaMEHTOB;

[IponsBecTr Mo rpymmnam MPeNesbHbIX COCTOSHUM Pacuy€T OCHOBAHUU U
(GyHIaMEHTOB MO/ XapaKTePHYIO WK HauboJiee Harpy>KeHHYI0 HaJ3€MHYIO
KOHCTPYKIIHIO;

6. BriOpaTh onTUMaNbHBINA BapuaHT OCHOBAaHUN U ()YHIAMEHTOB;

Pazo0path paboune yepTexu, CMETHYIO JOKYMEHTAIUIO, IPOEKThl POU3-
BOJCTBA pabOT M OpraHU3allUUd CTPOUTENbCTBA. B ciiyyae HeobOxoaumocTu
COCTABUTH MOSICHUTENIbHYIO 3aITUCKY.
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1.2. AHaJaM3 MeCTHBIX YCJI0BHI CTPOUTEIbCTBA
MecTHbIE€ YCIOBHS SIBISIFOTCS MCXOJHBIMU JTaHHBIMU JUJISI TPOEKTUPOBAHUS OC-
HOBaHUM U (PyHAAMEHTOB U OKa3bIBAIOT HA HETO CYUIECTBEHHOE BiUsHUE. OCHOBHBI-
MU (haKTOpaMHu, MOJICKALUMHU aHAIU3Y, SIBISIFOTCS: MH)KEHEPHBIE M3BICKAHUS IS
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CTPOUTEIBCTBA;  WHXCHEPHO-TUJIPOMETCOPOJIOTUYECKHE  YCIOBHUS,  TEXHHKO-
HKOHOMHYCCKHE YCIIOBHS PETHOHA; TPAHMIIBI CTPOUTEIIBHOM IIJIOIIAIKH; OIBIT CTPOH-
TEJNLCTBA B JAHHOH MECTHOCTH.

B npoekTHOI JOKyMEHTAIIMU TPYHTHI JIOJDKHBI MIMEHOBAThCS M1 0003HAYATHCS B
cootrBeTcTBHU ¢ 'OCT 25100-95, 'OCT 21.302-96. O603Ha4YeHNsI OCHOBHBIX BHJIOB
TPYHTOB Ha pa3pe3ax MpeACTaBICHBI B Ta0uIe 1.

Tabmuna 1
YciaoBHbIe rpadpuueckue 0003HAYEHUSI OCHOBHBIX BH/I0B TPYHTOB 1O
I'OCT 21.302-96
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[To obmemy xapakTepy CTPYKTYPHBIX CBSI3€H TPYHTHI MOAPA3ACISIOTCS HA Ye-
THIpE KJIacca:
- IPUPOJTHBIC CKAJIbHBIC TPYHTHI C )KECTKUMH CTPYKTYPHBIMH CBSI3SIMH;
- IPUPOJIHBIC MEP3IIBIC TPYHTHI ¢ KPUOTCHHBIMH (JICISTHBIMH) CBSI3SIMU;
- TIPUPOJHBIC JHUCIIEPCHBIC TPYHTHI ¢ BOAHOKOJUIOUIHBIMU U MEXaHUYECKHUMHU
CTPYKTYPHBIMH CBSI3SIMHU;
- TEXHOTCHHBIC (CKaJIbHBIC, TUCIIEPCHBIC W MEP3JbIC) TPYHTHI C Pa3INYHBIMH
CTPYKTYPHBIMH CBSI3SIMH, 00Opa30BaHHBIMH B PE3yJIbTaTe JCSITCIBHOCTH YEIIOBEKA.
Krnaccel TpyHTOB TOIpa3aensioT Ha TPYIIIbI, TOATPYIIbI, THITH, BUILI U pa3-
HOBUJHOCTH B 3aBUCUMOCTH OT CTPYKTYpPHI, COCTaBa, XapaKTEPUCTHK TPYyHTA H T.]I.
TabOmuma 2
OCHOBHBIE XapaKTePUCTUKHN T'PYHTOB

HanmenoBanue | O6o3nauenne | PazmepHocts Du3uecKuii CMbICI, CN0cod onpene-
JICHUS
1 2 3 S 4
/M OTHoOIIEHNE MAcChl TPYHTA K €ro 00beMy
Hnorocts r rea® (TOCT 5 180-84)
OTHo1IeHHE MacChl BOJBI B 00beME
B HOCTE W IPYHTa K MACCe OTOr0 IPYHTA, BbICYILICH-
HOro 110 noctossHHOM Macchl (TOCT
5180-84)
S T ——— T OTHolIeHNE MacChl YaCTHUL] TPYHTA K UX
rpyHTa Ps r/em’ obwemy
(TOCT 5 180-84)
BnaxxHocTs Ha BitaxxHOCTB TpyHTa, IIPU KOTOPOU I'PYHT
IpaHuLe TeKy4e- A HaXOJUTCs HAa IPaHULIE TUNIACTUYHOTO U
CTH tekydero cocrostaus (TOCT 5 180-84)
BnaxxHocTs Ha BitaxxHoCTB TpyHTa, IIPU KOTOPOU I'PYHT
rpaHule TUIacTUy- W, HaXOJUTCs HAa TPaHuULe TBEPJOTro U Iia-
HOCTH cruyroro coctosuust (TOCT 5 180-84)
IImoTHOCTD CyXoro T/M3 OTHoIIEHHE MaCChI YaCTUIl I'pyHTA K
rpyHTa P r/em® 00beMy Bcero rpynTa o, = p/(1+W)
VY nenbHbINA BeC 3 OTHo1IeHNe Beca IPyHTa K €ro 00bemMy
v kH/m _
rpyHTa y=p-g
OtHomeHne o6bemMa mop Ko BceMy 00be-
[Topucrocth n % My rpysTa n=(1— p, / p,)-100%
Kosddumment OTtHomeHne o0bemMa op K 00beMy Ja-
MOPUCTOCTH ¢ crur rpyHTa € = (ps — py) ! Py
KOS(I)(I)I/ILII/ICHT BO- S CrerneHs 3all0IHCHUS nop BOOOM
JIOHACBIIICHUS r S, =W -ps/e-p,) 100%
KocBeHnHo xapakTepusyeT KOJTU4eCTBO
Hucio miacTe- I, % TJIMHUCTBIX YaCTHI] B TPYHTE
Hoctn 1, =(W,_-W,)-100%
[Tokasareis TeKy- | VYka3bpIBaeT CTeNeHb MOJABHKHOCTHU Ya-
YECTH L crun rpynta 1, =W -W ) /(W _-W,)




[Tponomkenne TaOIUIIBI 2

1 2 3 4
Y ICIBHELH BeC Y4uTHIBaeT YMEHBIICHHE yAEIBHOTO Be-
TPyHTa BO B3BC- Y kH/M® ca rpyHTa HIDKE YPOBHS OA3EMHBIX BOJ|
IIEHHOM COCTOSI- 7o =9(ps —p, ) /A+¢€)
HUH sb S w
[TapameTp mpsiMOIi 3aBHCHMOCTH COIPO-
VY nenpHoe cuen- THUBJICHUS TPYHTA OT BEPTUKAIBHOTO J1aB-
A H C klla, MIla pyH p A
JeHue JIeHUs

(TOCT 12248-96; T'OCT 20276-99)
[TapameTtp npsmMoit 3aBUCUMOCTH COMPO-
THUBJICHUS TPYHTA CPE3Y OT BEPTUKAIBHO-
®» rpan ro JIaBJICHUs, OIIPEIesIeMbIN KaK yroJ

VYrois BHyTpeHHE-

T'O TPEHUS . .
HaKJIOHA 9TOM MPSAMOM K ocH alcIuce
(TOCT 12248-96; TOCT 20276-99)

Koaddurment npornopmoHaibHOCTH
Monynbe nedop- E kITa, MITa JIMHEHNHOM CBS3U MEXIY [pApaLIEHAMH
MaIuu JaBJIeHUs Ha oOpasel U ero Aedopmaruit

(TOCT 12248-96; 'OCT 20276-99)
Koadduruent
MOTIEPEYHOTO y [Tokazarens neopMupyeMOCTH
pacuIpeHust (TOCT 12248-96)
(ITyaccona)

OTHolIeHNE Pa3HOCTH BBICOT 00Pa3LIOB,
COOTBETCTBEHHO, MPUPOTHON BIAKHOCTH

OTtHocuTenbHAS g, kITa, MITa Y TIOCTIE €TO MOJIHOTO BOJIOHACHIIICHUS
POCaT0YHOCTb MIPH OTIPE/ICTICHHOM JaBJICHHH — K BBICOTE

o0pa3iia IpUpOoTHON BIAKHOCTH
(I'OCT 23161)
HaansHoe nas- JlaBieHue, mpu KOTOPOM OTHOCUTENbHAS
JICHHUE TIPOCca0y- Psi _
npocagodHocTh & = 0.01
HOCTH

OTHOIICHUE MPUITOKEHHOU K 00pasity
BEPTHKAIBHON HArpy3u, MpH KOTOPOit
MIPOUCXOAUT pa3pyllIeHne o0pasia, K
IUIOIIAM €ro MepBOHAYAIBHOIO MOIe-
TPYHTOB
peunoro ceuenust (TOCT 12248-96)

[Ipenen nmpouno-
CTH Ha OJTHOOCHOE

A R xITa, MITa
CXKAaTHU€C CKaJIbHBIX

Kak npaBuio, XapakTepUCTUKHU TPYHTOB OCHOBAHUS JOJIKHBI ONPEAEIATHCS 110
pe3yibTaTaM HEMOCPEACTBEHHBIX JaO0OpPaTOPHBIX M MOJIEBBIX HCHBITAHUUA. B TO ke
BpEMs B HEKOTOPBIX OTOBOPEHHBIX HOPMAMM CJIydasX pacuETHBIE MOKA3aTENN IPYH-
TOB MOTYT HaXOJUThCA MO UX (PU3UYECKUM XapaKTEPUCTUKAM C MCIOJIb30BAHHEM
tabnuunbix 3HauyeHud nmo ['OCTam um CHullam. IlpuBeném Tabmuibl, TEPMHUHBI U
onpeaeneHus, Haubosiee 4acTo NpUMeHsieMble MpU KiIacCU(PUKALUUA TPYHTOB U MPO-
EKTUPOBAHUU OCHOBAHUM.
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TepMuHBI U onIpeaeJeHUs

I'pyHT — ropHbI€ OPOABI, IOYBBI, TEXHOT€HHbIE 00pa30BaHUs, MIPEACTABIIAIO-
mue co00if MHOTOKOMIIOHEHTHYIO U MHOTOOOPa3HyI0 T'€0JI0rMUECKYI0 CUCTEMY U SIB-
JSIOUIUECS] 00bEKTOM MHKEHEPHO-XO035IIICTBEHHOMN €SI TEIbHOCTH YEJIOBEKA.

['pyHTBI MOTYT CILyKUTb:

1) marepuanomM OCHOBAaHUWH 31aHUH U COOPYKEHUI;

2) cpemou Iyl pa3MeIIeHUs] B HUX COOPYKCHUH;

3) Marepua’zoM caMOTO COOPYKCHHUSI.

I'pyHT CKaJbHBIA — TPYHT, COCTOAIIMM W3 KPUCTAUINTOB OJHOTO WJIA HE-
CKOJIBKMX MUHEPAJIOB, UMEIOIIUX KECTKUE CTPYKTYPHBIE CBSA3U KPUCTAILUIN3ALMOHHO-
ro THIIA.

I'pyHT noycKaJIbHBIA — IPYHT, COCTOSIIMN U3 OJHOI'O WU HECKOJIBKUX MU-
HEpaJoB, UMECIOIIUX JKECTKUE CTPYKTYPHBIE CBA3U LIEMEHTALIMOHHOI'O THIIA. Y CJIOB-
Has TPaHHULA MEXIY CKAJIbHBIMU U IIOJYCKaJbHBIMA TPYHTaMHM IPUHUMACTCS IIO
MPOYHOCTH Ha OJHOOCHOE cxkathe  (R,> 5 MIla - ckanbHbIie TpyHTHI, R, < 5 MIla

- IOJTYCKaJIbHBIE TPYHTHI).

I'pyHT auMcniepcHbI — TPYHT, COCTOSIIIMM U3 OTAEIBHBIX MUHEPAJIbHBIX Ya-
CTHII (3epeH) pPa3HOro pasMepa, cllabOCBSI3aHHBIX JPYT C APYyroM; oOpasyercs B pe-
3yJbTaTe BBIBETPUBAHUSA CKAJbHBIX T'PYHTOB C MOCIEAYIOMIEH TpaHCIOPTHUPOBKOM
IIPOJIYKTOB BBIBETPUBAHUS BOJHBIM WIH 0JIOBBIM IIyTEM U UX OTJIOKEHHUS.

I'pyHT ravHMCcTBIA (MBLUIEBATO-TIIMHHUCTBIN) — CBS3HBI MUHEpaJIbHBII
IPYHT 00JIaJAFOIIMI YUCIIOM IIIaCTHYHOCTH |, >1.

Ilecok - HECBSI3HBI MUHEPAIBHBIN IPYHT, B KOTOPOM Macca 4acCTHULl pa3MepoM
MeHblIe 2 MM cocTaBisier 6onee 50% (1, = 0).

I'pyHT KpPYNmHOOOJOMOYHBIN — CBSI3HBIM MHHEPAIbHBIM TPYHT, B KOTOPOM
Macca 4acTHI] pa3MepoM KpynHee 2 MM cocTasiisieT 6osee 50%.

M — BOOOHACKIIIEHHBIN COBPEMEHHBIM OCAJOK MPEUMYLIECTBEHHO MOPCKHX
aKBaTOPHIi, CoIepKAIIUNA OPraHUYECKOE BEIIECTBO B BUJIE PACTUTEIBHBIX OCTATKOB U
rymyeca.

Canpomneyib — MPECHOBOIHBINA WJI, 00pa30BaBIIUICS HA JHE 3aCTOMHBIX BOJIO-
€MOB U3 MPOAYKTOB pacraja PaCTUTEIbHBIX M JKUBOTHBIX OPraHU3MOB M COJEpKa-
it 6onee 10% (Mo Macce) OpraHMYECKOro BEIISCTBA B BUIE TyMyca U PAaCTUTEIh-
HbIX OcTaTKoB. Campornenb UMEET BBICOKYIO JTUCIEPCHOCTh — COJEP’KAHHE YaCTHIL
kpynHee 0,25 MM 00BIYHO HE TpeBHITIAET 5% 1Mo Macce.

Topd — opranmueckuii TpyHT, 00pa30BaBIIHUIICS B PE3YJIHTATE €CTECTBEHHOTO
OTMHUPAHUS W HETOJHOTO Pa3JIOKECHHsI OOJIOTHBIX PACTEHUU B YCJIOBHSX TOBBIIICH-
HOM BII&JKHOCTH IIPU HEJIOCTATKe KUCIopoaa u coaepxkamuid 50% (mmo macce) u 6oiee
OpTraHUYECKHUX BEIECTB.

I'pyHT 3aTOp(POBAHHBIA — NIECOK Y TJIMHUCTBIN T'PYHT, COAEPKAIIUNA B CBOEM
coctase B cyxoil HaBecke oT 10 1o 50% (mo macce) Topda.



IMouBa — MOBEPXHOCTHBIN TJIOJOPOAHBIA CIOW JAMCIIEPCHOTO TPyHTA, 00pa3o-
BaHHBIN O] BIUSIHUEM OMOT€HHOTO U aTMOC(hEpHOro (hakTOpPOB.

I'pyHT Hab0yxawoumui — TpyHT, KOTOPBIH IIpYU 3aMadyMBaHUU BOJOM WA APYTrou
KHUJKOCTBHIO YBEJIIMYMBAETCS B 00bEME U UMEET OTHOCUTENbHYIO Aehopmalinio Hady-
XaHuA (B YCIOBUAX CBOOOAHOTO HaOyxaHus) ¢, > 0,04.

I'pyHT npocagoyHblii — IpyHT, KOTOPBIM NOJ JI€UCTBUEM BHELIHEH HATPY3KH
U COOCTBEHHOTO BEca MJIM TOJIbKO OT COOCTBEHHOTO Beca MPHU 3aMauyMBaHUU BOAOU
WIH JAPYTroil KUAKOCTHIO MPETEepreBacT BEPTUKAIbHYIO nedopmannio (Ipocaaky) u
UMEET OTHOCUTEIIbHYIO Jieopmariuto npocaaku &, > 0,01.

I'pyHT mMy4YHMHHMCTBINA — AUCTIEPCHBIN TPYHT, KOTOPBIN MPU IEPEX0JE U3 TAJIOro
B MEP3JI0€ COCTOSIHUE YBEIUYHMBACTCS B 00BEME BCIIEIACTBHE 00pa30BaHUS KpUCTaJ-
JIOB JIbIa U UMEET OTHOCUTEIBHYIO Je(hOpMaLiii0 MOPO3HOTO IyyeHusi ¢ ,> 0,01.

I'panyiioMeTpu4ecKuii COCTAB — KOJIMYECTBEHHOE COOTHOILIEHUE YACTHUIL pa3-
JUYHOM KPYNHOCTH, B quctiepcHbIX rpyHTax. Onpeaensiercs mo 'OCT 12536.

TexHOreHHbIEC TPYHTHI — €CTECTBEHHBIE TPYHTBI, U3MEHEHHBIE U IIEPEMEIICH-
HbIE B PE3YyJIbTAaTe ITPOU3BOACTBEHHON U XO3SIMCTBEHHOM IEATEIBHOCTH YEJIOBEKA, U
aHTPOIIOT€HHbIE 00Pa30BaHUS.

AHTpPONIOreHHbIe 00Pa30BaHUA — TBEPABIE OTXO/bI IPOU3BOACTBEHHON U XO-
35IMCTBEHHOM JIEATENBHOCTH YEJIOBEKA, B PE3YyJIbTATE KOTOPOM MPOU3O0ILIO KOPEHHOE
M3MEHEHHE COCTaBa, CTPYKTYPBl U TEKCTYPHbI IPUPOJHOTO, MUHEPAJIBHOTO WJIM Opra-
HAYECKOTO CHIPHSI.

IIpupoanbie nepeMelieHHbIe 00pa30BaHUsI — IIPUPOJIHBIE TPYHTBI, TIEPEME-
LIEHHBIE C MECT UX ECTECTBEHHOI'O 3aJIETaHUs, MOJBEPIHYThIE YACTHYHO IPOU3BO-
CTBEHHOM, IlepepaboTKe B MPOLECCE UX MEPEMEIICHHUS.

IIpupoanbie 00pa3oBaHusi, I3MEHEHHbIE B YCIOBHUSIX €CTECTBEHHOI0 3aJie-
raHusl — MPUPOJHBIE TPYHTHI, 11 KOTOPBIX CPEAHUE 3HAUEHUS MOKA3aTelIe XUMU-
YECKOro COCTaBa M3MEHEHbI HE MeHee ueM Ha 15%.

I'pyHTBI, ©3BMEHEHHBbIEe (PU3NYECKMM BO3AE€MCTBHEM — IIPUPOIHBIC TPYHTHI, B
KOTOPBIX TEXHOT€HHOE BO3ACUCTBUE (YIUIOTHEHHE, 3aMOPaKMBaHUE, TEIJIOBOE BO3-
JEUCTBUE U T. ]I.) UBMEHAET CTpOeHUE U (Pa30BbIN COCTAB.

I'pyHTBI, H©3MEHEHHbIE XUMHKO-(PU3HYECKUM BO31CHCTBHEM — IIPUPOTHBIE
IPYHTBI, B KOTOPBIX TEXHOI€HHOE BO3JEHCTBHUE U3MEHSIET UX BEIIECTBEHHBIA COCTAB,
CTPYKTYPY U TEKCTYPY.

HachinHble rpyHTBI — TEXHOTE€HHBIE TPYHTHI, IEpEMEIIEHUE U YKIIaJKa KOTO-
PBIX OCYIIECTBISIFOTCS € UCIIOJIBb30BaHUEM TPAHCIIOPTHBIX CPENICTB, B3PhIBA.

HambIBHBIE TPYHTBI — TEXHOTE€HHBIE TPYHTBI, IEPEMENIEHUE U YKIAJKa KOTO-
PBIX OCYIIECTBISIOTCS € IOMOIIBIO CPEICTB TMAPOMEXaHNU3ALINN.

BbITOBBIE 0TX0ABI — TBEP/IbIE OTXO/IbI, 00pa30BaHHbBIE B Pe3yJbTaTe OBITOBOU
NEeATEIIbHOCTH YEJIOBEKa.

IIpoMbIlILIEHHBIE OTXOAbI — TBEPJBIE OTXO/IbI IPOU3BOJCTBA, MMOJYyUYCHHBIC B
pe3ynbTaTe XUMUYECKUX M TEPMUUYECKUX MIPEOOpa30oBaHU MaTEPHAIOB TIPUPOIHOTO
IIPOUCXOKICHHUS.



Tabmuma 5

IMoapa3snesieHne TUCHEPCHBIX U CKAJBLHBIX TPYHTOB IO CTENEHH BO/10-

IMPOHUIAECMOCTH

Pa3HOBHIHOCTH TPYHTOB

Kos¢ppuument puiasrpanun K, , M/cyT.

BononenponuiaeMblit
CnaboBOIOTTPOHHUIIAEMBIA
Bononponumaemsriit
CuIbHOBOJONTPOHUIIAEMBbIIA

OueHb CUILHOBOJOTIPOHULIAEMBIH

<0,005
0,005-0,30
0,30-3
3-30

>30

Tabmuia 6

Hoapa3snesienne KPyNHOOOJOMOYHBIX TPYHTOB U NMECKOB 10 IPaHYJI0-

METPHYECKOMY COCTaBY

Conepxanue
Pa3mep 3epen
3epeH, YacTHl,
Pa3HoBUAHOCTH TPYHTOB YacTHL o
Yo IO Macce
d, mm
KpynHooOi10MouHbIE!
- BAJIyHHBIH (1IpH npeoOialaHuy HEeOKaTaHHbBIX Ya-
. >200 >50
CTHII — TIIBIOOBOIN)
- [asleynnKoBBIN (TIpY HEOKATAHHBIX IPAHAX — LIe-
o >10 >50
OCHUCTHII)
- I'paBuiiHbIN (IpH HEOKATAHHBIX TPAHIX — JAPECBS-
o >2 >50
HBIN)
[Tecku:
- TPaBENUCTHIN >2 >25
- KpyIHBIH >0,50 >50
- CpeHel KpyImHOCTH >0,25 >50
- MEIKUH >0,10 >75
- MIBLIEBATHIN >0,10 >75

Ipumeuanue. Tlpy HaTUUIMK B KPYIMHOOOJIOMOYHBIX TPYyHTaxX IECYaHOTO 3a-
nosiauTels 6onee 40%, wnu rauHKcTOro 3anoanuTeis 6osee 30% ot oOmiei Macchl
BO3JIYIITHO-CYXOT'O TPYHTA, B HANMEHOBAaHUHU KPYMTHOOOJIOMOYHOTO TPYHTa 0OABIIS-
€TCSl HAMMEHOBAHUE BUJIA 3aIOJTHUTENS U YKA3bIBACTCA XapaKTEPUCTHKA €TO COCTOS-
HUs. Bupa 3amonmHUTENs yCTaHABIMBAETCS TOCHE YIAAICHHUS U3 KPYITHOOOJIOMOYHTO

IPYHTa YaCTHIL] KpyITHEE 2 MM.

10



Tabmuma 7

HOHpa?,Ile.JIeHI/Ie IIMHUCTBIX 'PYHTOB IO YUCIY INIACTHIHOCTH

PaSHOBI/IHHOCTb IIMHUCTBIX TPYHTOB

Yucs10 MIaCTHIHOCTH

Cymechb
CyrnuHok

I'muna

1-7
7-17
>17

TaOmuna 8

Honpasne.neﬂne TNIMHUCTBIX 'PYHTOB MO YUC/IY NJTACTUIHOCTH U I'pa-

HYJOMCTPUIECCKOMY COCTaABY

Pa3HOBHIHOCTD ITIMHHUCTHIX Yucao miaa- | CoaeprkaHue nec4aHbIX yacTuil (2-

TPYHTOB CTHYHOCTH 0,5 mMm), % 1o macce

Cynecs:

- IlecuaHas 1-7 >50

- IIBIIEBaTas 1-7 <50

CyrivHOK:

- JE€TKWUH MeCYaHUCTBIN 7-12 >40

- IE€TKUH NBLUIEBATHIN 7-12 <40

- TSDKEJNBIM I1€CYaHUCThINA 12-17 >40

- TSDKEJIBIN ITBIIIeBATHIA 12-17 <40

I'muna:

- JIerKas rmec4yaHucTas 17-27 >40

- JIeTKas IblIeBaTas 17-27 <40

- TsDKenast >27 He perinamentupyercs

Ta6mauia 9

Honpaue.ﬂenne IIMHUCTBIX 'PYHTOB M0 IOKAa3aTEC/JII0 TEKYYE€CTH

Pa3sHOBHIAHOCTH INIMHUCTHIX I'PYHTOB

IMoka3areab TeKky4ecTH

Cymnecs:

- TBepAas

- IJIaCTUYHas1

- TeKy4ast
CyFHI/IHKI/I U T'JINHBI:
- TBEpAbIE

- TIOJTyTBEP/IbIC

- TYTOIIIaCTUYHBIC

- MATKOTUTACTUYHBIE

- TCKYYCIINIaCTUYHBIC

- TeKy4ue

<0
0-1
>1

<0
0-0,25
0,25-0,50
0,50-0,75
0,75-1,00
>1,00
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Tab6muma 10
Ioapa3nesienne KPynHoo0JJ0MOYHBIX TPYHTOB U MECKOB 10 KO3 Ppu-
HHEHTY BOJAOHACHIIIEHUS (CTENMeHN BJIAKHOCTH)

Pa3HOBHIHOCTH TPYHTOB KosdduumenT BogoHACHIIIEHUS
Maitoii cTereHd BOOOHACHIIIEHUS 0-0,50
CpenHeli CTETICHH BOJJOHACKIIICHUS 0,50-0,80
Hacreimenssie Bogomn 0,80-1,00
Tabmamma 11

Hoapa3saesieHne nec4aHbIX IPYHTOB M0 KOG PUILIHEHTY MOPUCTOCTH

Kosddpuumnent nopucroctu

PasHoBHaAHOCTH NECKOB

Ileckn rpaBeucTbie,
N Ileckn Ilecku nbI-
KPYNHBIE U CPeTHei
MeJIKHE JeBaTble
KPYNHOCTH
ITnoTHBII <0,55 <0,60 <0,60
Cpenneit I0THOCTH 0,55-0,70 0,60-0,75 | 0,60-0,80
Perxabrii >70 >0,75 >0,80
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Tabmuma 12
HopmaTuBHbBIE 3HAYEHHST MOAYJIsI AeopMani MbLIEBATO-TJIMHUCTHIX
HEJIECCOBBIX TPYHTOB

HaumenoBanue
Ipoucxoenme u IrPYHTOB U npeae- | Moayab nedopManuu rpyHTOB MpH KO-
JIbI HOPMATHBHBIX 3¢ punmneHTe NOPUCTOCTH PABHOM
BO3pPAcCT IPYHTOB .
3HAYeHM#i UX MOKa-
3aTesisl TEKY4YeCcTH
045]055]0,65|0,75]0,8 0,95 1,05
g Cynecn 32 | 24 | 16 | 10 | 7
CTBEPTHYHBIC 0<J, <0.75 - -
AJmioBHanbHbIe 0<J, <025 34 |27 | 22 | 17 |14 | 11 -
b Cyramin 32 | 25 | 19 | 14 |11 8
CIIOBUAIILHBIC -
0.25<J, <05
O3sepHble 0.5<J, £0.75 - - 17 | 12 | 8 6 5
0<J, <025 - 28 | 24 | 21 |18 | 15 | 12
0 | et 21 | 18 |15| 12 | 9
3CpHO" 0.25<J, <05
AJUTFOBHANTbHBIC
05<J, <£0.75 - - - 15 |12 9 7
Cynecu
0<J <075 33 | 24 | 17 | 11 | 7 - -
YerBepTUuHbIE
0<J, 025 40 | 32 | 27 | 21 | - - -
0.25<J, <05 35 | 28 | 22 | 17 |14 | - -
OroBHOTIISIIIMATBHBIC
05<J, <£0.75 - - 14 | 13 |10 | 7 -
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Tabmuna 13
HopmaTuBHbBIE 3HAYEHHUSI YIeJIbHOTO cuemienus c,, klla, yriaa BHyT-

PEHHEro TpeHus ¢, , Tpal., u MoayJs Aedpopmannu E, MIla, necua-
HbIX TPYHTOB YeTBEePTHYHBIX OTJI0KEHU

XapakTepucTHKA TPYHTOB
Mecuanbie rpyHTHI O06o3HaueHns Xapak- npu ko3¢ Puuuenrte nopu-
TEPUCTHK I'PYHTOB CTOCTH PABHOM
045 | 055 | 0,65 | 0,75
C, 2 1 - -
FpaBeﬂHi;r;f U KpYII- o 43 40 38 ]
E 50 40 30 -
C, 3 2 1 -
Cpenneili KpymHOCTH ®, 40 38 35 -
E 50 40 30 -
C, 6 4 2 -
Menkue ?, 38 36 32 28
E 48 38 28 18
C, 8 6 4 2
IIsuteBaThIC ®, 36 34 30 26
E 39 28 18 11
Tabmuma 14

HopMaTuBHbIe 3HaYeHHs yaeJbHOro cuemienusi C,, klla, yria BHyTpeH-

HEIro TpCHUMA ?,, rpaia., iblj1€eBaTO-IJIMHUCTBIX HEJICCCOBBIX I'PYHTOB
YCTBCPTUYHDBIX OTJIOKEeHU M

HaumeHoBaHMe IPYHTOB U OG03HAYCHISI XapakTepuCTUKH TPYHTOB NIPpH K03 ¢u-
npeaebl HOPMATUBHBIX LMEeHTe MOPUCTOCTH PABHOM
3HaYenuil ux mokazareass | o Porl CPHCTHE
TPYHTOB 0,45|0,55|0,65|0,75|0,85|0,95| 1,05
TeKY4eCTH
1 2 3 4 3) 6 7 8 9
Cy 21 | 17 | 15 | 13 - - -
<l <
0<1, <025 ®, 30 | 59 | 27 | 24 - - -
Cynecu c o 3 9

n 1 15 | 1 11 - -

0.25<1, <0.75 o 28 | 26 | 24 | 21 | 18 i i

Ch 47 | 37 | 31 | 25 | 22 | 19 -

<l <
0<1, <025 ®, 26 | 25 | 24 | 23 | 22 | 20 -
Ch 39 | 34 | 28 | 23 | 18 | 15 -
<

Cyrmamian | 020 =10 =03 o 24 | 23 | 22 | 21| 19 | 17 | -

C - - 25 | 20 | 16 | 14 | 12
<l <
05<1, <0.75 ®, - - 19 | 18 | 16 | 14 | 12
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[Tpopomxenue Tadnuubl 14

1 2 3 456787109
R ERBBHBE
[ TuHbBI 0.25<1, <05 ;”n : : i; ig 112 171 ﬁ
05<1, <075 ;“n SRR AR

B pesynbraTe aHanuza HWHXKEHEPHO-TEOJOTHMUECKHUX, THAPOT€OIOTHYECKUX
YCIIOBUN JOJKHBI OBITH OINpPEAENICHbl: HOMEHKJIATypa IPYHTOB, CJIArarolux TOJIILY;
X (U3NYECKHEe U MEXaHUYECKHE CBOMCTBA; TOJIIMHA CJIOEB; HAJUYHE TPYHTOB CO
cnenuUIecCKUMU CBOMCTBAMM; BO3MOXHOCTH IPOSIBJICHHUS OMACHBIX HMHXKEHEPHO-
reoJIOTUYECKHUX MPOIECCOB; PACIIONIOKEHNUE U COCTaB MOJ3EMHBIX BOJI; BO3MOKHOCTb
M3MEHEHUS MHKEHEPHO-TECOJIOTHUECKUX M THIPOTEOIOTHUSCKUX YCIOBHH B MPOIIECCEe
AKCIUTyaTallil TPOEKTUPYEMOTO COOPYXKEHHUS;, penbed CTPOUTETHHON MIIOMA-
KA | T. 1.

Bce pacyeTsl ocHOBaHUMI JOHKHBI BBITIOJHATHCS C MCTOJIB30BAHHEM pacyeT-
HBIX XapaKTEPHUCTHK TPYHTOB X, OMPEIeIIeMbIX 10 (hopMyJIe:

X=Xy,
rae:  X,— HOPMaTMBHOE 3HAYEHUE JaHHOU XapaKTEePUCTHKU;
7, — KodQUIMEHT HaJIeKHOCTH 10 TPYHTY.

KoaddurmenT Hane:;KHOCTH IO TPYHTY TIPH BBIUMCICHUU PACUETHBIX 3HAYCHHM
MIPOYHOCTHBIX XapaKTEPUCTHK (YAEIBHOTO CUEIUICHHUS ¢, YTJIa BHYTPEHHETO TPEHUS U
npesena MPOYHOCTH Ha OJJHOOCHOE CKAaTHE CKaJbHBIX TPYHTOBR_ ), a TakKe MIOTHO-
cTu TpyHTa p ycraHaBiuBaroTcs 1o ['OCT 20522-96 B 3aBUCMMOCTH OT U3MEHYUBO-
CTH 3TUX XaPaKTEPUCTUK, YUCIIA ONPEICIICHUN U 3HAYEHUN JTIOBEPUTEIBHOU BEpOST-
HOCTH @ . JI71s1 NpOYMX XapaKTEPUCTUK IPYHTA JOIYCKAETCA NPUHUMATE y, = 1.

JloBepuTelIbHAS BEPOSATHOCTh ¢ PACUCTHBIX XapaKTEPUCTHK TPYHTOB NMPUHU-
MaeTcs P pacdyeTax OCHOBAHMM MO HecyIlel cnmocobHoctu « = 0,95, mo nedopma-
M o = 0,85. PacueTHbIe 3HAYCHHS XapaKTEPUCTHUK TPYHTOB ¢, ¢ U y JIJIS pPacUeTOB

M0 HECYyIIe CrocOOHOCTH 0003HAYaTCs ¢,, ¢, U ¥,, a o nepopmManusaMm c,, ¢, "
Y-

[Ipn aHamu3ze WHKEHEPHO-TUIPOMETEOPOJOTHUYECKUX YCIOBUI PEKOMEH]YETCs
HWCIOJIL30BATh CBEJIEHUS U3 Tadimi 15 u 16.
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Tabmuma 15

CyMMa a0CoIIOTHBIX 3HAYEHUI cpeHeMeCYHbIX OTPHIATEIbHBIX
TeMImeparyp 3a 3umy Mt, CHeroBble M BETPOBbIE€ PAOHBI, CPeTHSS
CKOPOCTH BETPA 32 3MMHHIA IePHO.

. . Cpeanss
Topon Mt CHerUOBon Pajions! mo gaB- CKOPOCTE
paiion JICHHI0 BeTpa Berpa, M/c
AcTtpaxaHb 16,1 | 11 5
benropon 22,6 Il I )
Bnagumup 40,0 11 | 4
Bonarorpan 26,3 I Il )
Bosorna 42 4 v | 5
Boponex 30,4 Il I )
HBaunoBo 42,1 v | 4
Kamyra 33,9 Il | 4
Koctpoma 41,7 v | 5
Kpacnonap 2,7 I Il )
Kypck 27,5 11 | 5
JIunenk 32,8 1 | 5
MockBa 34,3 1 | 4
Hwxuuit Hosropoa 42,0 (V4 | 5
Hosropon 28,5 1 | 4
Open 31,0 Il I 5
Ilensa 42,2 1 | 5
IIckoB 23,6 i | 4
PocroB-Ha-/lony 13,9 I Il 6
Psa3ann 37,7 i | 6
Camapa 48,4 v 11 5
Cankr-IlerepOypr 25,4 Il I 4
CapatoB 39,5 i i 5
CmMmoneHck 27,7 Il | 5
Craspornonb 7,8 I V 5
TamboB 35,8 Il I 5
Tyna 33,7 Il I 5
VIIBIHOBCK 48,3 v | 5
Ya 53,2 V I 4
YeGoxcapbl 46,5 v I 5
YenssOuHCK 59,1 1 | 3
SApocnasib 41,4 v | 5




Taomuna 16
PacuerHble 3HaYeHHUSI BeCca CHEroBOro nNoKposa Ha 1 M’ TOPU30HTAJIb-
HOW MOBEPXHOCTH 3eMJIU

CHeroBble paiionsl Poc-

Lo | 1 11 v \Y Vi VIl | VI
cuiickoil Pegepannu

08| 12 1,8 24 | 32 | 40 | 48 5,6

2
Sy, xlla (xrc/vr’) (80) | (120) | (180) | (240) | (320) | (400) | (480) | (560)

HpI/I dHAJIN3C TCXHHUKO-3KOHOMHUYCCKHX YCJIOBI/Iﬁ HCO6XOI[I/IMO BBIXICHUTH TCX-
HHUYCCKYIO OCHAIICHHOCTH MCCTHBIX CTPOUTCIIBHBIX OpFaHHSaHHﬁ, PaCIIOJIOKCHUC
CTpOPITGJIBHOfI I1IomaaKyu OTHOCHUTCIBHO MaI‘I/ICTpajleﬁ KCJIC3HOAOPOKHOI'O U aBTO-
MOOHJIBEHOTO TPaHCIIOPTA, HAJIMYUC MCCTHBIX CTPOUTCIIBHBIX MATCPHAJIOB, IICHBI HA
CTPOUTCIIBHBIC MAaTCPpHAJIbl B JAHHOM 3KOHOMHUYCCKOM paﬁOHe UT. O

1.3. AHaJIM3 TEXHOJOTHYEeCKOr0 HaA3HAYEHHUS U KOHCTPYKTHUBHOIO
peuienus 3ganusa. COoop Harpysok

[Ipn aHanM3e TEXHOJIOTUYECKOTO HA3HAYEHHUS 3aHUS BBISICHSIOT:

- YPOBEHb OTBETCTBEHHOCTH 31aHUS UJIA COOPYKEHHUS;

- TEXHOJIOTUYECKOE HA3HAYCHUE 3aHNS,

- TEMIIEPATyPHBINA PEXKUM B 31aHUU;

- 3HAYEHUS HArpy30K OT CBIPbs, MAaTEPUAJIOB, U3JEIUN U T.JA. HA IOJbI, [IPUMBI-
Kalolllie K MPOEeKTUPYEMbIM yHIaMEHTaM;

- HaJIM4Ke, PacrojIOKEHUE U Pa3MepPbl TEXHOJIOTMYECKUX 3aryyOJIEHHBIX MOMeIlle-
HUM ¥ QyHIaMEHTOB 0]l TEXHOJIOTHYECKOE 000PYJOBaHHUE;

- TPYMNIbl PEKUMOB PabOThl MOCTOBBIX M IMOJIBECHBIX KPAHOB, UX IPY30MOIBEM-
HOCTb U T. 1.

OTHU CBEIECHHS NPUBOIATCA B 3aJJaHUM HA IMPOEKTUPOBAHUE, COCTABIIEMOM
CIICLIUAJIMCTOM-TEXHOJIOTOM Ha OCHOBAaHUM TEXHOJIOTMYECKUX HOPMATHUBHBIX JIOKY-
MEHTOB U TaCIIOPTOB TEXHOJOTUYECKOTO 000PYI0BAHUS.

Ha3naueHnne ypoBHSI OTBETCTBEHHOCTH 3IaHUUN U COOPYKEHHUM U K03 PdULIneH-
TOB HAJICKHOCTHU 110 OTBETCTBEHHOCTH y, AOJIKHO IPOU3BOJAMUTHCA B COOTBETCTBUU C

I'OCT 27751-88 (c uam. 1999). [Ins ydyera OTBETCTBEHHOCTH 3/IaHUN U COOPYKEHUS
YCTaHaBIIUBAIOTCA TpU ypoBHs: | — moBblieHHbIN, I — HOpManbHbIH, 111 — noHMKEH-
HBIM.

[ToBbIIIEHHBI YPOBEHb OTBETCTBEHHOCTU CJIEyeT MPUHUMATh IS 3AaHUN U
COOPY’KE€HUM, OTKa3bl KOTOPBIX MOT'YT MPUBECTU K TSHKEJIBIM 3KOHOMUYECKHUM, COIHU-
aIbHBIM U HKOJIOTHYECKUM TOCIENCTBUAM (pe3epByapbl Aid HehTH U HePTenpoayK-
ToB BMecTHMOCTBIO 10000 M° 1 Goitee, MarucTpajibHble TPYyOOIPOBOIbI, TPOU3BO/I-
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cTBeHHbIE 3/1aHus ¢ npojetamu 100 M u Gonee, coopyxeHus cBa3H BbicoToir 100 M u
0oJee, a TaKKe YHUKAIbHBIC 3[JaHUSI U COOPYKEHUS).

HopMmaslbHBIN ypOBEHb OTBETCTBEHHOCTH CIIEAYET NPUHUMATh I 34aHUU U
COOPY’KEHHI MacCOBOTO CTPOHUTENIbCTBA (KHUIIbIE, OOIIECTBEHHbIE, MPOU3BOICTBEH-
HbI€, CEJIbCKOXO3SIICTBEHHBIE 3JaHHsI U COOPYKEHUS).

[IoHM>KEHHBIM yPOBEHb OTBETCTBEHHOCTH CIIEAYET IIPUHUMATh I COOPYKe-
HUI CE30HHOTO WJIM BCIIOMOTaTeIbHOIO Ha3HAYCHUS.

[Tpu pacueTe HeCcymIUX KOHCTPYKUUNA U OCHOBAHUHU CIEAYET YUUTHIBATH KO-
(bUIUEHT HaJIe)KHOCTHU TI0 OTBETCTBEHHOCTH y, IPUHUMAEMbIil paBHBIM 17151 | ypOBHSIB

oTBeTCTBEHHOCTH — Ooiiee 0.95, Ho He Oonee 1.2; niua I yporus — 0.95, mus 11 ypos-
Hs1 — meHee 0.95, Ho He menee 0.8.
Ha xoadduiimeHT HaaeKHOCTH O OTBETCTBEHHOCTH y, CIIEIYET YMHOXAaTh

Harpy304HbIid 3p ekt (ycuus, HanpsKeHus, 1eopmanuu, pacKpbITUs TPEIIUH, BbI-
3BaHHBIE CUJIOBBIMHU BO3JCHCTBUSAMH).

[Ipu ananu3e KOHCTPYKTUBHOW CXEMBI 3/1aHMSI, KOTOpasl pa3padaTbiBaeTCs WH-
AKEHEPOM-TIPOCKTUPOBIIUKOM, BBISICHSIOT:

- pa3mepsbl, MaTepUalibl, MIAHOBO-BBICOTHYIO MPUBS3KY KOHCTPYKIIHM, MOJ KO-
TOpPbIE TPOCKTUPYIOTCS (PYHIAMEHTHI;

- KOHCTPYKLHIO I10JIOB;

- TUOKas UM KECTKasi KOHCTPYKTUBHAS CXeMa 3/IaHus;

- YyBCTBUTEJIBHOCTD 37aHUs K AedopMaIivsiM OCHOBaHUS (3a/1al0T TIpeieTbHbIC
aepopmaium, 00ecrneqrBaroie HOPMAJIbHYIO SKCILTYyaTalllIo 3/1aHUs).

K 31anusM ¢ KeCTKOM KOHCTPYKTUBHOU CXEMOM CIEAYET OTHOCUTS:

- 3/1aHUs TTaHEJIbHbIE, OJIOYHBIE U KUPIHUYHBIC, B KOTOPHIX MEXKAYITAKHbBIC TIE-
PEKPBITHS OITUPAIOTCS [0 BCEMY KOHTYPY Ha MONEPEYHbIE U MPOAOIbHBIE CTEHBI WU
TOJIBKO Ha MOINEPEYHbIE HECYIIIUE CTEHBI - PU MAJIOM HX I1are;

- COOpY>KEHMs TUNa OallleH, CUIOCHBIX KOPIYCOB, IBIMOBBIX TPYO, TOMEH U Jp;

- 3JJaHUSL U COOPY>KEHHUSI, KOHCTPYKIIMM KOTOPBIX CHEUUATBHO MPUCTIOCOOICHBI
K BOCIIPUATHIO YCUJIUH OT AedopMaliii OCHOBAHHUS.

Omnpenenenre Harpy3ok Ha GyHIAMEHT MTPOU3BOISIT B HEBBITOAHBIX COUETAHU-
X B YPOBHE €ro o0pe3a Wiv MOBEPXHOCTH TJIAaHUPOBKHU pasnenbHo it 1 u 11 rpynmn
MPEACNbHBIX COCTOSHHM B cooTBeTCTBUM ¢ TpeboBanusmu CHull 2.01.07-85 (c uzm.
2003). Ilpu >TOM HEOOXOAUMO YUYWUTHIBATH NOMOJHUTENTbHBIE TpeOoBanus CHull
2.02.01-83*.

Harpy3ku u BO37€iiCTBHS Ha OCHOBaHME, MepeaaBacMbie (pyHIaMEHTaMu CO-
OpPYXEHUM, JOJKHBI YyCTAHABIMBATHCS PACUETOM, KaK MPAaBUIIO, UCXOMAS U3 PACCMOT-
pEHUsI COBMECTHOM pabOThl COOPYKEHMSI U OCHOBaHUA. Harpy3ku Ha nmepekpbITus U
CHETOBBIE HArpy3Kku, Kotopeie cornacHo CHull mo Harpy3kam v BO3JEHCTBUSM MOTYT
OTHOCUTBHCA KakK K JUIUTEIbHBIM, TaK U K KPAaTKOBPEMEHHBIM, MPU pacueTe Mo Hecy-
el COCOOHOCTH CUUTAIOTCS KPATKOBPEMEHHBIMHU (C TOJHBIMHU 3HAUYECHUSMH ), & TIPU
pacuete 1o aegopmarusiM — JJIUTEIbHBIMU (C TIOHWKEHHBIMH 3HaUYeHUsIMU). Harpys-
KU OT MOABM)XHOTO MOJBEMHO-TPAHCIOPTHOTO OOOPYIOBAaHUSA CUUTAIOTCS KpaTKO-
BpeMEeHHBIMU. B pacuerax ocHOBaHUI HEOOXOIMMO YUYUTHIBATH Harpy3KH OT CKJIJu-
PYEMBIX MaTEPHUAJIOB U 000OPYIOBaHUS, pa3MeIIaeMbIX BOIH3U (yHIaMEHTOB.
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1.4. Ha3nayeHue BAPMAHTOB OCHOBaHMI U QyHAaMEHTOB

[Tpu OonbIIOM pa3IMUUU HHKEHEPHO-TEOJIOTMUYECKUX YCIOBUHM IJIOLIAI0K
CTpOUTENLCTBA Ha Tepputopuu Poccuiickoir denepanuu, a Takxke pazHooOpazuu
KOHCTPYKIMH 3JaHUNA U COOPYKEHHU, IPUMEHSIEMBIX B MAacCOBOM CTPOMTEIIBCTBE,
UCIOJIb3YIOTCSI B OCHOBHOM (DYHIaMEHTBI MEJIKOTO 3aJI0KEHHS Ha €CTECTBEHHOM WJIU
HCKYCCTBEHHO IIPEOOPA30BAHHOM OCHOBAHUHU U (DYH/IaMEHTHI IITyOOKOTO 3aJI0KEHMUSL.
HeoOxoaumMo oTMETUTh, 4TO Haubosee 4acTo U3 (PyHAaMEHTOB IIyOOKOIro 3ajoxe-
HUSl B CTPOMTEIBCTBE MPUMEHSIIOTCSI CBau pasiMuYHbIX Moaudukanuil. bonee cnox-
Hbl€ KOHCTPYKIMH (00OJIOUKH, OITyCKHBIE KOJIOJLBI, KECCOHBI, CTEHA B TPYHTE) HC-
MOJIB3YIOTCSL  JUISl CHELMAJIbHBIX COOPY)KCHUM WJIM B CIOXHBIX HHXXEHEPHO-
re0JIOTUYECKHUX YCIOBUSIX.

K ¢ynnameHTaM MeNKOro 3ajoK€HHsI OTHOCSTCS CTOJOYaThle, JIEHTOYHBIE
¢bynnamenThl. IX OCHOBHBIMH XapaKTEPHBIMH OCOOEHHOCTSIMHU SIBIISIFOTCS CIENYIO-
e (puc. 1):

- yHITaMEHTBI YCTPAaUBAIOTCS B OTKPBITHIX KOTJIOBAaHAX WJIM IMOJIOCTAX 3aJaH-
HOI (hOpMBI, CO3/1aBAEMBIX B MACCHUBE I'PYHTA;

- COOTHOIIICHUE pa3MepoB (BBICOTHI h, M MIMPUHBI b ) HE TPEBBIIIACT 4;

- Harpy3ka Ha OCHOBAaHHME IMEPEAAETCS MPEUMYIIECTBEHHO 4Yepe3 MOJOLIBY
dbyHIaMeHTa.

@yH/IaMEHTBI TJIyOOKOTO 3aJ0KEHHUs, KaK MPaBUIIO, MPUMEHSIOTCS B cllydae
HEO0OXOAMMOCTH MPOPE3KHU CIAOBIX TPYHTOB WM JJISI COOPYKEHUI, Mepelalolux Ha
OCHOBAaHHME 3HAYUTENbHbIE HAarpy3ku. Takue QyHIaMEHThI UMEIOT CIEAYIONIUE Xa-
pakTepHbIE OCOOCHHOCTH:

- JUISL UX YCTPOMCTBA HEOOsA3aTEIbHO BCKPHITHE KOTJIOBAHA;

- OTHOUIEHHE ITyOUHBI 3a710KEHHS MOOLIBbI UM MOTPY>KEHUS CBall K IIUPUHE
dbynnamenTa (cBam) 6osee 4;

- Harpy3Ka Ha OCHOBAaHME IE€pelaeTcs yepes3 MoA0MIBY (aBiieHneM) 1 OOKOBBIE
MMOBEPXHOCTH (TPEHUEM).

B kauecTtBe mMarepuana 1 QyHIaMEHTOB Haubojiee 4acTo MPUMEHSIOTCS JKe-
71€300€TOH, OETOH, KaMEHHbIE MaTepHalibl (KUpNIUY, OyT, OJOKU U3 MPUPOJHBIX KaM-
Hel). B kadectBe paboueil apMarypbl, Kak MPaBUIIO, MUCIOJB3YIOT TOPSYEKATAHYIO
apmaTypHyto craib kinacca A-lll. J{ns KOHCTpyKTUBHON U MOHTa)KHOUM apMaTyphl UC-
MOJIb3YIOT PA3JIMYHbIE KIIACCHI.

@yH/IaMEHTBI MOTYT BBITIOJHATHCSI B MOHOJIUTHOM BapHaHTE HETIOCPEACTBEHHO
Ha CTPOMTENIbHOM IJIOIIAJKEe WM B COOPHOM BapHUaHTE U3 3apaHee M3rOTOBJIECHHBIX
Ha 3aBOJIC AIEMEHTOB. Bo3M0OXHO npuMeHeHre cOOPHO-MOHOIUTHBIX KOHCTPYKITHA.
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Puc. 1. Cxembl pyHIAaMEHTOB: a) MEJIKOTO 3aJ105KEHHSI;
0) ri1y0OKOro0 3aJ107KeHHUS.

[Tpu nmpoexkTupoBanuu ¢pyHaameHToB ucnob3ytorcs 'OCThI, cepun U UHIU-

BUTyalIbHBIC PEIICHUSI KOHCTPYKITUH.

COopHbie NeHTOYHBIE (QYHIAMEHTBHI PEKOMEHAYETCS MPOEKTUPOBATH M3 OT-
nenbHbIX Jkene300eToHHbIX T o ['OCT 13580-85 (1994). @opma u paszmepsl
IUTAT, a TaKKe MX TOKa3aTeJId MaTepUaJOeMKOCTH JOJDKHBI COOTBETCTBOBATH yKa-

3aHHBIM Ha PUCYHKE 2 U B Tabnuie 17.

Mautsl wWupHHoit 600 MM Mawutel wnpuroi 800—3200 mm

a

Pucka

N,

,_
/ b
30 3
0..3200 Ji ﬂ_
th
IG
500..2400

Mpu b

90 a0

Mpn b=800..2400

Ton b=280

Puc. 2 ®opma mimT JIeHTOYHBIX (PYHIAMEHTOB
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Taomuma 17

HoMeHK/1aTypa IUIMT JIEHTOYHBIX (DYHAAMEHTOB

OcHOBHEBIE pa3Mephl IVIUTHI Pacxon I'pynna no necy-

Mapka miuThl - | - - Gerona, v | meii cocoGHOCTH Macca niuThbl, T
@JI6.24-1 600 2380 ) 0,37 1 0,93
DJI6.12-4 1180 0,18 4 0,45

DJI8.24 2380 0,46 1,34 1,15
800 1180 150
@JI8.12 0,22 1,34 0,55
®JI110.30 0,69 1-4 1,75
2
@JI10.24 280 0,55 1-4 1,38
2380
1000 1180
@JI10.12 0,26 1-4 0,65
780
@JI110.8 350 0,17 1-4 0,42
®J112.30 0,82 1-4 2,05
2980
DJ112.24 1200 2380 0,65 1-4 1,63
780 300
DJI12.8 0,2 1-4 0,5
DJI14.30 0,96 1-4 2,4
DJ[14.24 2980 0,76 1-4 1,90
2380
1400 1180 400
DJ114.12 0,36 1-4 0,91
780
d®JI114.8 0,23 1-4 0,58
®J116.30 1,09 1-4 2,71
2
DJI16.24 280 0,86 1-4 2,15
2380
1600 1180 500
DJI16.12 0,41 1-4 1,03
780
DJI16.8 0,26 1-4 0,65
®J120.30 2,04 1-4 5,10
2980
©J120.24 2380 1,62 1-4 4,05
2000 1180 700
®J120.12 0,78 1-4 1,95
780
@JI120.8 0,50 1-4 1,25
DJ124.30 2,39 1-4 5,98
2980
DJ124.24 1,90 1-4 4,75
2380
2400 1180 900
DJ124.12 500 0,91 1-4 2,30
780
®J124.8 0,58 1-4 1,45
®J128.24 2,36 1-4 5,90
2380
DJ128.12 2800 1180 1000 1,13 1-4 2,82
780
DJ128.8 0,72 1-4 1,80
@JI32.12 1,29 1,2,3 3,23
3200 1718800 1200
DJI32.8 0,82 1,2,3 2,05
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Ilpumeuanue. I'pymina mo Hecymen cmoCOOHOCTA B MapKe IIUTHI MPOCTABIIA-
eTcst mocyenHel yepes neduc. s ynodcTBa 3T rpymnbl B TaOJIUIIE TPECTABICHBI B
cxatoit ¢opme. Hampumep, mimMThl JEHTOYHBIX (DYHIaMEHTOB IIMPUHOW 3,2 M U
muHOM 1,2 M nMeroT MapkupoBky DJI132.8-1, ®J132.8-2, DJI32.8-3.

[Tocnenusist mudpa B Mapke yKas3blBaeT HA TPYMIY MO HECYIIEH CIOCOOHOCTH
wUThl. [ITATHI KaXA0W TPYNIbl XapakTEpU3yIOT HAHOOJIbIIEH JOMycKaeMOW BeJu-
YUHOM JIaBJICHUs Ha OCHOBaHUE 101 MOAOUIBOM (yHAaMEHTa, yKa3aHHOH B Tabi. 18 B
3aBUCUMOCTH OT TOJIITUHBI ONTUPAIOIINXCS HA TTUTHI CTEH.

Tabauna 18
K Bb100pY rpynnbl (pyHIaAMEHTHBIX IJIMT
Haunboabmee nonyckaemoe JaBJjeHNe HA OCHO-
Ilupuna Tosmmna Banue, MIla (krc/kB.cM), 1JI151 TPYNI 0 Hecyllel
CTEHbI He
ILIMTbI, MM CIIOCOOHOCTH
MeHee, MM
1 2 3 4
160 0,45 (4.5)
600
300 0,60 (6,0)
160 0,15 (1,5) 0,35 (3,5) 0,45 (4,5)
800 300 0,25 (2,5) 0,57 (5,7) 0,60 (6,0)
500 0,60 (6,0)
160 0,15(1,5) | 0,25(2,5) | 0,35(3,5) | 0,45(4,5)
1000
300 0,22 (2,2) | 0,36 (3,6) | 0,45(4,5 | 0,50 (5,0)
1200 - 3200 160 0,15(1,5) | 0,25(2,5) | 0,35(3,5) | 0,45(4,5)

Ilpumeuanue. PacueTHoe naBjieHHE HAa OCHOBAHUE MOJ] MOJOIIBONU (QyHIaMEHTa
ONPEAEISAIOT ICJICHUEM PACYETHOM BEPTUKAIBHON PABHOMEPHOM MOTOHHOW Harpy3Ku
(pu kKO3 GUITMEHTE HAISKHOCTHU TI0 HArpy3Kke y, =1) Ha MIUPUHY TUIHTHIL.

CreHbl MOABaJOB M3 COOPHBIX OJIOKOB PEKOMEHIYETCS MPOEKTUPOBATh C MC-
nons3oBanueM ['OCT 13579-78 (1994). bioku nojipa3nenstoTcs Ha TPY TUIIA:

®OBC — crytonHeIe;

@bB — cruiomHele ¢ BBIPE30M I YKIAJIKH IEPEMBIUYEK U IPOITyCKa KOMMYHHU-
KAl oJ NOTOJKAaMH MTOABAIIMB TEXHUYECKHUX MOATOIBEB;

@ObII — mycToTHBIE (C OTKPBITBIMU BHU3 ITyCTOTAMM).
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dopma u pazMepsl OJIOKOB JTOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B TabmuIle 19.

Taomuna 19

ITapameTpsbl 0,10K0B

OcHoBHbIE pa3Mepbl 0JI0KOB, MM
Tun 6;10ka
JimmHHa HIupuna BricoTa
2380 300; 400; 500; 600
580
400; 500; 600
ObC 1180
400; 500; 600 280
300; 400; 500; 600
880 580
®bB 400; 500; 600
ObII 2380 400; 500; 600 580

CrpykTypa yCIOBHOTO 0003HaUCHHUS (MapOK) OJIOKOB CIIEIYIOIIAs:

Tun 6noka

PasMepbl 6n0ka B geyumerpax:

AJIMHa (OKpYrneHHo)

LWIMpUHA

BbicoTa (OKpYr/neHHOo)

Bup 6etoHa: Tsokenbii — T;

Ha NOPHUCTbIX 3aNOJIHUTENAX — I'I;

NNOTHbINM cUnUKaTHbid — C
O603HauyeHHe HacToALWEro cTaHaapTa

[Ipumep ycnoBHoro o6o3nauenus 6soka tuna ObC, nnunoit 2380 mm, mupu-
Hoit 400 MM u BeicoTOM 580 MM, U3 TSDKEIOro OeTOHA:

KOB U3 TSKEI0ro 0eToHa.

ObC 24.4.6-T I'OCT 13579-78
B kagecTtBe nmpumepa B Tabsmiie 20 mpuBeeHB MApKH U XapaKTEPUCTUKH OJI0-
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Tabmura 20

XapakTepucTHKH 0JI0KOB M3 TAKEJI0ro 0eToHA

MOHTAKHAS METJIs Pacxox marepua-
Kacc Oe- J0B
Macca
Mapxka 6.10- TOHA 110
0J10Ka,
Ka NPOYHOCTH T
Ha CRaTHE | Mapka | KosmvecTBo BeT?“’ Crane,
M KT

dBC24.3.6-T 0,406 0,97
DBC24.4.6-T [2a 0543 | 10 | 139
dBC24.5.6-T 0,679 1,63
DBC24.6.6-T 13 0815 | 20 | 196
dBC12.4.6-T 0,265 0,64
dBC12.5.6-T B7.5 112 0,331 1,46 0,76
dBC12.6.6-T 0,398 0,96
dbC12.4.3-T 0,127 0,31
dBC12.5.3-T 114 0,159 0,74 0,38
®BC12.6.3-T 2 0,191 0,46
dBC9.3.6-T 0,127 0,31
dbC9.4.6-T I11 0,159 0,76 0,38
dBC9.5.6-T 0,191 0,46
dBC9.6.6-T B7,5 I12 0,293 1,46 0,70
®dbB9.4.6-T 0,161 0,39
dBB9.5.6-T B7,5 I11 0,202 0,76 0,49
dbEB9.6.6-T 0,243 0,58
®dbI124.4.6-T 0,439 1,05
®dbI124.5.6-T B12,5 112 0,526 1,46 1,26
®dbI124.6.6-T 0,583 1,40

Ilpumeuanue. Macca OJIOKOB TIpUBEJICHA JJIsI TSHKEJIOro OETOHA CpeaHEH MIIOT-

HoctH 2400 Kr/pC.

Kene3zobetoHHble 3a0MBHBIE, OYpPOOITYCKHBIE M OIYCKHBIE CBaW, M3rOTaBJIMBa-

24

€MBIC M3 TSDKEJIOro OCTOHA W MpeTHA3HAYCHHBIC I CBAaWHBIX (YHIAMEHTOB 3IaHHMA
U COOpYXKEHMM, HeoOxoauMo Ha3zHayaTh B cooTBeTcTBUU ¢ 'OCT 19804-91. Vka3zaH-
HbIe cBau (Tabu. 21) moapa3aessioTCs Ha CICAYIONIUE THITHI.



Ta6mmma 21
®dopMa U OCHOBHbBIE pa3Mepsbl cBail

OcHOBHBIE pa3Mepbl Oobo3HaueHue
Tun u xapakre- CBau, MM CTaHapTAa WU
PHCTHKA CBaH Jekus coau cepuu padovux
b unu d ! yepTexkei
1 2 3 4 5
3000-6000
200 45286%(_)00 Cepus
Tun C. LenpHas { ‘ 1—% f 250 12000 1.011.1-10, BpIm.
C HEHaIpsATaeMou L i 300 4000- 1;
apMarypoi ; 350 16000 Y J1-40-88;
-1 400 4000 | 3500.1-1
: ! 3000-6000
Ji‘ 200 4500-6000
Tun C. LenpHast 250 3000-
c HaLl .‘}IFaeMOf/'I 300 15000 T'oct 19804.2
pArac 8000- | Cepus 3.500.1-1
apMarypoi * 350 20000
400
13000-
20000
14000-
Tin €. Cocras- { ‘ 300 24000 | Cepus 1.011.1-
Hasl ¢ HEeHarpsra- { 350
: ! a4 14000- | 10, Bem. 8
eMOi apMaTypoi 400 20000
-1
o “ 14000-
Tun C. Cocras- DEZ 300 20000
: b 14000-
Hasl C Harpsrae- | { . 350 24000 Cepus 1.011.1-9
MOU apMarypoi 400 14000-
28000
Tun CII. Lenb-
Has C HeHaIpsTa- i
€MOM U HeHamnps- 288 :132880 I'OCT 19804.3
raemMou apmary-
poit
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[Tponomxenre TabaUIbI

21
1 2 3 4 5
400 4000-
T CK. Lere- 10 T 4o 500 18000
Has ¢ HeHarpsra- L _i 600 4000-
€MOH apMarypoit
i -1 1800000 12000 'OCT 19804.5
Cepus 3.501.1
Tum CO. Lenb- 1200 6000-
Hasl C HEHaIpsra- d 1500
N . 12000
MO apMaTypoi -y 1600
3000
14000-
26000
Tun CK. Cocras- 288 %;:r)%%%-
Has ¢ HeHarpsra- 600 14000-
€MOi1 apMarypoit
800 fz(l,)(())(())(()). I'OCT 19804.6
48000 Cepus 3.501.1
Tun CO. Co- iggg
CTaBHas C HEHa- 14000-
. 1500 48000
npsiracMoii apma- 1600
1ypoHt 3000
{ e 1
LT T
-t 200 5000-6000
Tun 1C/] Q ? C =F| 300 | 5000-7500 | [OCT 198047
{ Lt—v"“" i1
-1
Tun 2CJ] q Jo =¥ 300 5000-7500
b Lad
=
{
: A
vk 250 | 5000-6000
Tun CI] e =} 300 3000-9000 I'OCT 19804.4
b
ko
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Cau o603HauaroT Mapkamu B cootBeTcTBUU ¢ TpeboBanusmu 'OCT 2.5009.
Mapka cBau cOCTOUT U3 OYKBEHHO-IIM(PPOBBIX TPYIII, Pa3JeiIeHHbIX Aepucamu.

B nepBoii rpynme yka3piBalOT 0003HAYEHUE THUMA CBau, €€ JJIMHY B JCIIUMET-
pax W pa3Mep CTOPOHBI (IMAMETp) MOMEPEYHOTO CEYEHUsS] B CAHTUMETpax; JJis CBau
tuna CJ] mocne OaMHBI JAOMOJHUTEIBHO YKa3bIBalOT pa3Mep OT BEpXa CBau 10 €€
KOHCOJIM B IEHUMETPAX.

Bo BTOpo#i rpynne ykas3plBarT: Uil IPEABAPUTEIBLHO HAIPSKEHHOW CBal —
KJIaCC HampsiraeMoil apMaTypHOW CTaliy; JJIsi CBaW C HEHANpsiraeMol apMarypoul —
MOPSIIKOBBI HOMEP BapHaHTa apMHUPOBAHUS B COOTBETCTBUU C pabOYMMH YepTexkKa-
MH.

B tpersent rpymiie yka3pIBaroT:

- mia cBau Tuna CK wim CO — Hanuune HaKOHEYHUKa, 0003HaYaeMoe CTpOoyU-
HOI OYKBOU «H»;

- JIIsl COCTaBHOM CBaM — TUII CThIKa, 0003HAYAEMbIil CTPOUYHBIMU OYKBaMHU:

0 - OOJITOBOM CTBIK, CB — CBAPHOM CTBIK, C — CTAKAHHBIM CTHIK;

- IS cBail BceX THIOB (IPU HEOOXOIMMOCTH) — JIOTIOJIHUTCIIbHBIC XapaKTepH-
CTUKH, OTpa)karolue ocoOble YCIOBHS NMPUMEHEHUS WM KOHCTPYKTHUBHBIE OCOOCH-
HOCTH.

B maccoBom cTpoutenscTBe Hanbosee 4acTo MPUMEHSIOT CBau KBAJIpaTHOTO,
CIUIOIIHOTO CEYEHUsI, EIbHBIE C MOMEPEUYHBIM apMUpPOBaHuEM cTBoa. [1o ycrnoBusm
MOTPYKEHUSI TaKUE CBaW JJIMHON 7 M M OoJiee Moapa3esitoTCsl Ha JIBa BUIAa OObIU-
HOM W TOBBIIMIEHHOHN YyaapocToiikoctu. HeoOXoaMMOCTh MPUMEHEHHSI CBail MOBBI-
IIEHHOM YJapOCTOMKOCTH OIpeaessieT OpraHu3alus, MNPOEKTUPYIOIIas CBaiHbIC
(byHIaMEHTBI HA OCHOBAaHUW MHKEHEPHO-TEOJOTMYECKUX U3BICKAaHUH, a TaKkXe Mpoo-
HBIX 3a0MBOK.

CBau M3roTaBIMBAIOTCS U3 TSHKEJIOro OETOHA Kilacca Mo MPOYHOCTH HA CXKATHE
He HIke: Uit cBail ceuenneM 200x250, 250x250 u 300x300 MM giwHHOH 3...7 M —
B15; ceuennem 350X350 mm mimmHoi 4...6 M u ceuenneM 400x400 m mimmnHoi 4...12 m
— B20; ceuennem 300x300 mm giunHOM 8...12 M, ceuenue 350X350 mm giouHOM 7...
12m — B20 st cBait 0ObI4HOM yaapocTOMKOCTH U B2 niist cBail moBbIlIEHHON yaapo-
croiikocth; ceuennem 400x400 mm mmunoi 13...16 M — B25 nis cBaii 0Ob1uHO#M yia-
poctoitkocty 1 B30 151 cBaii MOBBIIEHHON YAAPOCTOMKOCTH.

CBau apMHUpYIOTCSl YETHIPbMS MPOJIOJIBHBIMU CTEPKHIMU PA3JIMYHOTO AUAMET-
pa u knacca. [lonpasnenenue cBait mo Mpo10ILHOMY apMHUPOBAHUIO TIPECTABIICHO B
tabmuie 22.
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Ta6mmma 22
YcaoBHoe 0003HAYCHNE APMHUPOBAHMS CBAH

YciaoBHoe 0003HaUYeHHe apMupoBaHus | JlmaMeTp U KJIacc Npoa0JIbHOH apMaTypbl
1 10A |
2 10A 11
3 10A 111
4 12A1
5 12A 11
6 12A 11
7 14A 11
8 14A 111
9 16A 111
10 18A 111
11 20A 111
12 22A 111
13 25A 111

[Ipumep MapKUpOBKH CBau:

C 80 30-101 VY

| I— MNosbiweHHOM yaapocToikocTu

Csas c npucTaBHbIM KapKkacoM ocTpus
Tun apmuposaHus

Ceuenne (cm)

DnnHa cean (om)

Csas cnnowHoro ksapaTHOro ceyeHus

Jnst cBam 0OBIYHOM ynapocToiikocTu OykBa «Y» He MPOCTaBIECTCS, O€3 MpHU-
CTaBHOTO Kapkaca octpus mudpa «YU» He mpocTasisercs. Hanpumep, mapka cBan C
80.30 - 6 o603HauaeT — cBas CIUIONIHOTO KBaapaTHoro ceuenus 30 x 30 cm aymHOM 8
M Imrectoro tuma apmupoBanus 4 @ 12 Alll. B kauectBe mpuMepa B TaGmuue 23
MPEJICTaBJICHBI CBEJCHHS O CBasX CIUIONIHOTO KBAaAPAaTHOTO CEYCHUS OOBIYHOU y[a-
POCTOMKOCTH €3 MPUCTABHOTO KapKaca OCTpHSI.
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Tao0muna 23

IlapamMeTpsbl cBaii KBAAPATHOI0 CeYeHUsI 00bIYHOM YIaPOCTOMKOCTH

Mapka cean | JyiiuHa cBam, m Ceuenne ceam, | Tum apMuposa- Macca cBau, T
cM HUS
C 30.20 3 20x20 1-3 0,33
C40.20 4 20x20 1-2 0,43
C50.20 5 20x20 1-6 0,53
C 60.20 6 20x20 1-6 0,63
C30.25 3 25x25 1-3 0,50
C40.25 4 25x25 1-3 0,65
C50.25 5 25x25 1-6 0,80
C 60.25 6 25x25 1-6 0,95
C 30.30 3 30x30 1-3 0,70
C40.30 4 30x30 1-3 0,93
C 50.30 5 30x30 1-6 1,15
C 60.30 6 30x30 2-8 1,38
C 70.30 7 30x30 4-9 1,60
C 80.30 8 30x30 4-11 1,83
C 90.30 9 30x30 5-11 2,05
C 100.30 10 30x30 6-13 2,28
C110.30 11 30x30 8-13 2,50
C 120.30 12 30x30 8-13 2,73
C40.35 4 35x35 1-3 1,30
C50.35 5 35x35 1-3 1,50
C 60.35 6 35x35 1-3;6 1,90
C70.35 7 35x35 4-6; 8-10 2,20
C 80.35 8 35x35 5,6,8-11 2,50
C90.35 9 35x35 5,6,8-12 2,80
C 100.35 10 35x35 6,8-13 3,10
C110.35 11 35x35 8-13 3,43
C 120.35 12 35x35 8-13 3,73
C 130.35 13 35x35 8-13 4,03
C 140.35 14 35x35 9-13 4,33
C 150.35 15 35x35 10-13 4,65
C 160.35 16 35x35 10-13 4,95
C 4040 4 40x40 1,25,6 1,65
C 5040 5 40x40 1,25,6 2,05
C 60.40 6 40x40 1,2,5-8 2,45
C 70.40 7 40x40 5,6,8-12 2,85
C 80.40 8 40x40 5,6,8-13 3,25
C90.40 9 40x40 5,6,8-13 3,65
C 100.40 10 40x40 6,8-13 4,05
C110.40 11 40x40 8-13 4,45
C 120.40 12 40x40 8-13 4,85
C 130.40 13 40x40 9-13 5,25
C 140.40 14 40x40 9-13 5,65
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Ipumeuanue. JInst ynoOGCcTBa TUI apMUPOBAHUS B TaOJIMIE TIPECTABIICH B CXKa-

Toit popme. Hanpumep, cBau maiuHoit 6 M ceueHuem 35x35 umeror MapkupoBky C
60.35-1; C 60.35-2; C 60.35-3; C 60.35-6.

Kpome 3a0uBHBIX CBail B CTPOUTEIBCTBE UCIIOJIb3YIOTCS:

- HaOUBHbIE OETOHHBIC U KEJIE300€TOHHBIE, YCTPAUBAEMbIE B IPYHTE IIyTEM
yKJIaJK1 OETOHHOM CMECH B CKBaKMHE 00pa30BaHHOM B pe3y/bTaTe NPUHYIUTEIBHO-
ro OT)KaTus (BBITECHEHMSI) TPYHTA;

- OypoOBBbIE XKeJIe300€TOHHBIE, YCTPAaWBAaE€Mble B TPYHTE IIyT€M 3aIlOJIHEHUS
CKBa)KMH OETOHHON CMECHIO WJIM YCTAHOBKU B HUX JK€JI€300€TOHHBIX IEMEHTOB;

- BUHTOBBIE.

Pasmeppl Takux cBall ONpPENEISAIOTCA HE TOJIBKO TPYHTOBBIMHU YCIIOBHSIMU H
KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU 37aHUsl, HO U TEXHUYECKUMHU XapaKTEPUCTUKAMHU
000py0BaHusl, UCIOIB3YEMOTO Jisl UX ycTpoiicTBa. [[ns OypoBbIX cBail Takue Xa-
PaKTEPUCTUKH MPEOCTABICHBI B Ta0ymIe 24.

Taomuna 24

TexHu4ecKHe XapaKTePUCTHKH YCTAHOBOK VISl YCTPO#iCTBA OYPOBBIX CBAi

PaGouue MapKHu YCTAaHOBKH
napaMerpsbl -
yeramopin | €02 | €0-12001/2000 | CII-45 M1B7C YKC-20C
LayOuna 31 24 60 28 300
OypeHusi, M
Aumamerp o5 o6 1,0...1,2 0,72..122 | 13u1,7 | 100,5
CTBOJIA, M
Hunametp 018 03 ] 035 ]
YIIUPEHUS A0 % a A0 3,

VYerpoiictBo uckycctBeHHbIX ocHoBaHui mo CHull 2.02.01-83* mocturaercs
peoOpa3oBaHUEM CTPOUTENBHBIX CBOMCTB IPYHTOB:

a) YIUIOTHEHUEM TPYHTOB (TpamMOOBaHUEM TSKENBIMH TPaMOOBKaMH, yCTpOii-
CTBOM T'PYHTOBBIX CBail, BRITPaMOOBBIBAHMEM KOTJIOBAaHOB NOJ (h)YHIAMEHTHI, Mpe-
BApUTEIbHBIM 3aMauMBaHUEM I'PYHTOB, UCIOJIb30BAHMEM SHEPTUU B3pbIBA, ITyOUH-
HBIM TUJPOBUOPOYIIIOTHEHUEM, BUOPALIMOHHBIMU MallTMHAMU, KaTKaMu | T.I1.);

0) MOJMHOW WMJIM YaCTHMYHOM 3aMEHOW B OCHOBAaHMM (B IUJIAHE U MO TIIyOHHE)
TPYHTOB C HEYJOBJIETBOPUTEIHLHBIMU CBOMCTBAMU MOAYIIKAMHU W3 TIECKa, T'paBHs,
eOHs U T. I1.;

B) YCTPOICTBOM HacChINel (OTCHINKON UM THAPOHAMBIBOM );

I') 3aKpEIUICHHEM TPYHTOB (XMMHUYECKUM, IJIEKTPOXUMUYECKUM, OypocMmecH-
TEJIbHBIM, TEPMUYECKUM U JPYTHUMH CIIOCOOaMM);

1) BBEJICHHEM B TPYHT CHEIMAIBHBIX J00ABOK (HampuUMep, 3aCOJICHUEM TPyHTa

WM TIPOTIUTKOM €ro HepTenpoIyKTaMu IS IMKBUAALWUN TyYHHUCTBIX CBOWCTB);
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€) apMUPOBAHUEM I'PyHTA (BBEAECHUEM CIIEUAIBHBIX IUIEHOK, CETOK U T. I1.).

MeTtonbl npeoOpazoBanusi TpyHTOB moapoOHo omnucanbl B CHull 3.02.0-87 u
nocoOuu K HEMY, a Tak)Ke B CIIPAaBOYHHKE MPOEKTUpoBIIMKa «OcHOBaHMS (pyHIa-
MEHTa U NIOJI3EMHBIE COOPYKEHUS.

B nocnennee Bpems B FOxxHoM (enepambHOM OKpyre pa3paboTaHbl U XOPOIIO
3apEKOMEHJIOBAJIN B MIPAKTUKE CTPOUTENBCTBA U PEKOHCTPYKLHH 3JaHUN U COOpYXKe-
HUW OCHOBaHUS U (PyHIAMEHTHI MOBBIIICHHOW Hecymied crnocooHocTu. CrocoObl
YCTPOMCTBA TAKMX OCHOBAHUHN U (PYHIAaMEHTOB 3aIlIMIICHBI TATCHTAMH U U3JI0’KEHBI B
TCH-50-301-3-61 (PO).

Ha nepBoM 3Tane npoekTHpoBaHUs K paCCMOTPEHHIO MPUHUMAIOTCSI BCE BapH-
aHThl OCHOBaHMU M (YHIAAMEHTOB, KOTOPhIE BO3MOXHO OCYIIECTBUTH B 3aJaHHBIX
MECTHBIX YCIOBUSIX Il IPOEKTUPYEMOI0 00BEKTA C YYETOM BCEX €r0 OCOOEHHOCTEM .
Onpenensomumu 11 HA3HAYEHUS] BAPUAHTOB SIBJISFOTCS:

- TEXHOJIOTMYECKOE Ha3HAYECHHUE COOPYKEHUS;

- KOHCTPYKTUBHasi cxema (Kapkac, HeCyllHe CTEeHbl, CMEIIaHHas CXeMma
UT. 1)

- BUJI KOHCTPYKLUHU, ONMPAIOIIEHCS Ha PYHITAMEHT;

- BEJINYMHA U XapaKTep Harpy3oK, epeJaBaeMbIX Ha (PYyHIAMEHT;

- HMH)XEHEPHO-T€OJIOTUYECKUE YCIOBUA CTPOUTENBHON IUIOMAAKUA ((hU3UKO-
MEXaHUYECKNE XapaKTEPUCTUKH TPYHTOB, XapaKTep 3aJIeraHusl, YPOBEHb MMOA3EMHBIX
BOJ, HAJIMYME FPYHTOB CO CHEUU(PUUECKIMHU CBOMCTBAMU; BO3MOKHOCTh MPOSBICHUS
OMAaCHBIX MH)XEHEPHO-TE€0JIOTHYECKUX MPOLECCOB U T. I1.).

Kax b1l BapuaHT, NPUHATBIN K PACCMOTPEHUIO, PACCUUTBHIBAECTCS 110 MPEAECIb-
HBIM COCTOSHUSIM. PacyeT Mpou3BOAMUTCS Il XapAaKTEPHBIX CEYEHUU COOPYKEHUS
WJIM JUTsl Bcero HyJeBoro mukia. [Ipu pacdyere HEOOXOIUMO MPUMEHUTH ONTUMHU3A-
M0 KKJOTO BapuaHTa. Tak, HampuMmep, sl cToa04aToro pyHaaMenTa moj| KoJoH-
HY HEOOXOJIMMO TMPOBAPHUPOBATh TAKUMHU MEPEMEHHBIMHU TMapaMeTpaMu ONTUMHU3A-
M1, KaK BBICOTA U Pa3Mephl MOJIONMIBLI PyHIaMEHTa, pa3Mephl MOAKOJIOHHUKA, YACIIO
CTYNEHEN IUIMTHOW YacCTH, Pa3MEPBI KaXJAOW CTYIIEHU B IUIAHE, APMUPOBAHUE TIIUT-
HOM 4acTU M MOJKOJOHHUKA, KJlacc OeToHa U cTayn. J[J1g CBafHBIX (PyHIAMEHTOB HU3-
MEHSIOT TOMOJHUTEIBHO pa3Mephl CEYEHUS U JUIMHY CBau, PACCTOSIHUE MEXKIY CBas-
MU U T. 1. Ha 3TOM 3Tane npoekTrupoBaHus 1€1eco00pa3HO NPUMEHSTh CUCTEMBI aB-
TomaTuzupoBanHoro npoektuposanus (CAIIP) ¢ ucnons3oBanuem SBM.

KauecTBoO nmpoekTHOrO penieHus (ero OoNTUMaIbHOCTh) PEKOMEHIYETCs OIICHU-
BaTh MO CJICYIOIIUM IeJEBbIM (QYHKIUAM (KPUTEPHUSIM KayeCTBa):

- CTOUMOCTHBIE€ KpUTEpUU (MPUBEACHHBIE 3aTPaThl, CMETHASI CTOUMOCTb, Kalu-
TaJbHBIC BIIOKCHHUS B MAaTEPUATILHO-TEXHUYECKYIO 0a3y CTpOHUTENbCTBa, YG(DEKT OT
YCKOPEHUS CTPOUTENBCTBA U T. 11.);

- HaTypaJbHbIE KPUTEPUU (TPOJOJKUTEIBHOCTh CTPOUTENBCTBA, 3aTPaThl TPY-
J1a, pacxojl MaTepuasoB U T. 11.).
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2. MIPOEKTUPOBAHUE ®YHIAMEHTOB MEJIKOI'O 3AJIOKEHUS HA
ECTECTBEHHOM OCHOBAHMUUA

[TpoexkTupoBanne GpyHIAMEHTOB MEJIKOTO 3aJ0XKEHUS TPOU3BOAUTCS B CIICTY-
IOIIEH MOCIeI0BATEILHOCTH:
BriOuparoT riyouny 3a10KeHus;
OnpenensitoT pa3Mepsl MOIOIIBHI;
PaccunthiBatoT geopmanyii OCHOBAHUS;
Kouctpynpytot pyHaamenT;
[TpousBoasT pacuér pyHAaMeHTa IO IPOYHOCTH;
ApMHUPYIOT pyHIAMEHT.

ook wnE

2.1. Bb10op riryOMHBI 327102KeHHS IOA0MIBBI (PYHIaAMEHTA

['nyOuna 3amoxeHus ¢pyHaamenta d — 3T0 pacCTOsSHHE OT MOBEPXHOCTH ITa-
HUPOBKHU (TIpU Cpe3Ke TPyHTA) WM IOJja MojBajia J0 NoaomBsl pyHgamenta. Ilo-
nomBa (yHAaAMEHTa JOJDKHA OMUPAThCA Ha JOCTATOYHO MPOYHBIE CJIOU TPYHTA,
o0ecreunBaoIIfe BOCIPUATHE HArpy3ku OT (yHIAAMEHTa U JOJTOBPEMEHHYIO JKC-
MTyaTalMOHHYIO0 HAJEXKHOCTh coopykeHusi. He pekomenayeTcst onuparsh PpyHaamMeH-
Thl Ha CBEKCHACBIMIAHHBIC, WINCTHIE U 3aTOP(POBAHHBIC TPYHTHI, PHIXJIbIC MECKU U
TPYHTBI, COJIEP)KAIIUE PACTUTEIbHBIE OCTATKU. J[s HaIE€XHOW mepesaynm Harpy3Ku
Ha OCHOBaHHWE (PyH/IaMEHT 3ariayOJsitoT B HECYLIUH CJIOW IpyHTa HE MeHee yeM Ha 10-
20 cm.

['myOuna 3anoxenus GyHgaMeHTa IPUHUMAETCS C YYETOM CIEAYIOIIETO:

1) BUa COOpY>KEHHUS U €ro KOHCTPYKTUBHBIX OCOOCHHOCTEH (HaIM4He MojBa-
70B/(hyHIaMEHTOB 0T 000PYI0BaHUE);

2) 3HaYCHMSI U XapaKTepa Harpy3oK, IeUCTBYIOMMX Ha QyHIaMEHT;

3) riryOuHbI 3a510KeHUs (YHIAMEHTOB MPUMBIKAIOIINX COOPY>KEHMUIA;

4) MHXEHEPHO-TE€OJOTUUECKUX U THIPOT€OJOTHUYECKUX YCIOBUM TUIOIAIKY;

5) BO3MOKHOCTA MOPO3HOTO MYyYEHHUs TPyHTa OCHOBAHUS MPU €r0 MpoMep3a-
HUH.

OOBIYHO HaWMEHbIAs TTyOWHA 3aJI0’KEHUS JICHTOYHOTO (pyHAaMEHTa OeCIo/I-
BaJIbHBIX MHOTOATAXXKHBIX 371aHWN cocTaBisieT 1,0 M, a OTACIBHOCTOSIIETO IO KO-
JIOHHBI MPOMBIIIJICHHBIX KapKacHbIX 3MaHuil — 1,5 M. B 3gaHusx ¢ moaBanamu pac-
CTOSTHHE OT TI0Jia MOj(Bajia A0 MOAOIIBKI (DyHIaMEHTa JIOJHKHO COCTaBIIATH HE Me-
Hee 0,5 m.

DOyHIAMEHTHI COOPY>KEHHUS WIIM €r0 OTCEKa JOJLKHBI 3aKJIa/IbIBATHCS HA OJJHOM
ypoBHe. [Ipn HE0OXOAMMOCTH 3aJI0KEHUSI COCETHMX (DYHIAMEHTOB Ha Pa3HBIX OT-
METKaX MX JIOMYCTHMAas pa3HOCTh Ah OIpenemnseTcs U3 yCIOBUs:

Ah < a(tggol +ij ,

1
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I7le @ - paccTOsHUE MEeXIy (pyHAaMEHTaMu B CBETY;

¢,,C,, - pacueTHble 3HAUEHHUS COOTBETCTBEHHO YIJIa BHYTPEHHETO TPEHUS U
yJI€JIBHOTO CLEIUIEHUS TPYHTA;

p, - CpeaHee JaBJICHHE MO/ MOIOIIBON BhIIEPACTIONOKEHHOTO (DyHIaMEHTa OT
pacueTHBIX HArpy30K IS pacueTa OCHOBAHMA MO TMEPBOW TPYMIE MPEaeTIbHBIX CO-
CTOSTHUU.

Baxxueimmm GaxTopom, onpeaessiioimM 3arayoieHne GyHaaMeHTa, SBiseTcs
riyOrHa CE30HHOTO NpoMep3aHus TpyHTa. /st pailoHOB, rae rimyOnHa npoMep3aHus
HE MpeBbIIaeT 2,5 M, €€ HOPMaTUBHOE 3HAUEHHUE ONPEEIIAIOT 110 (opMyJIe:

dfn =dO Mt ’

rae M,— Oe3pa3MepHblid KOI(DPUIMEHT, YUCIECHHO PaBHBIA CymMMe aOCOJIOT-

HBIX 3HAYEHUM CPEHEMECSYHBIX OTPUIATEIbHBIX TeMIepaTyp 3a 3uMy. B naHHOM
palioHe MO0 CTPOUTENBLHBIM HOpMaM U TpaBuwiaM. JlJis OTIETbHBIX MYHKTOB 3HAUYCHMUS
M, TipecTaBiIeHbl B Tabuuie 15.

d,— BeMYMHA, MPUHUMAaeMasi paBHOM, M, 7Sl CYTTIMHKOB U rimH — 0,23, cyme-

cell, IECKOB MENKUX U TbuieBaThix — 0,28, MeCKOB IpaBEIUCTHIX, KPYIMHBIX U CpeIHEN
kpynHocTH — 0,30, kpynmHOOOI0MOYHBIX TpyHTOB — 0,34.

B ciydyae namnmacToBaHUSI TPYHTOB HEOJHOPOJHOTO CJIOXKEHUs 3HaueHue d,
OTIpE/IETIAETCS KaK CPETHEB3BEIIICHHOE B TIPE/Ieax TIyOuHBI TPOMEp3aHusl.

[Tox coopykeHUSIMH, UMEIOIMMHU TPOU3BOJICTBCHHBIC, KUJIbIC WM WHBIC TTO-
MEIIEHUS, TPYHTHl OCHOBAaHHUS OKA3bIBACT BIMSHUE BHYTPCHHHUU TEIUIOBOW PEKUM.
Pacuetnas rimybuHa ce30HHOTO MMPOMEp3aHus TPYHTa onpeaensercs no Gopmye:

df :khdfnl

rae d,, — HOpMaTWBHAas TiyOWHA Mpomep3aHus TpyHTa; k, — KO3 (ULHEHT,

YUHUTHIBAIOIINI BIUSHUE TEIJIOBOTO pexkuMa 1o Tabdnuue 25. BiausHue riryOuHsbl pac-
MOJIOKEHUSI YPOBHA MOA3EMHBIX BOJl d, Ha TITyOHMHY 3all0KeHHs (QyHIaMEeHTa OTall-

JMBaeMbIX coopykeHui d oreHHBarOT 10 Tabmuie 26. J{as BHyTpeHHUX (yHIaMEH-
TOB TaKUX COOPY>KEHUU TiyOMHAa 3aJ0KE€HUS MPUHUMAETCS HE3aBUCUMO OT pacueT-
HOM T71yOUHBI IPOMEP3aHHUSL.

['myOuny 3a105keHHUs HApYKHBIX U BHYTPEHHHUX ()yHIaMEHTOB OTAIUIMBAEMbIX
COOPYKEHUHU C XOJIOAHBIMU IOABAJaMU M TEXHUYECKUMH IOAMOJBIMU NPUHUMAIOT
no tabnuie 26, cuuTas OT 1oJia MOoBala UM TEXHUYECKOTO MOIITOJIbS.

Tabmuma 25
Kosgppunuenrtnt k;
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Koy duuuent K, nmpu pacueTHoii cpeaHe-
CYTOYHOIi TeMIiepaType Bo31yXxa B lome-

Oco0eHHOCTH COOpPYKEHH ICHAH, NPAMBIKAIOMICM K HADYKHBIM
dynramenram, °c
0 5 10 15 20

be3 noxBaia ¢ monamu ycrpauBaeMbl-
MU
ITo rpyHTy Ha Jarax 0,9 0,8 0,7 0,6 0,5
Io rpynTy 1,0 0,9 0,8 0,7 0,6
o yrenieHHOMY LIOKOJILHOMY Iepe- 1,0 1.0 0.9 0.8 0.7
KPBITHIO

C IIoABaJIOM WJIN TEXHUYCCKUM ITIO0AII0-

0,8 0,7 0,6 0,5 0,4
JbEM

Tabmnuma 26
3aBHCUMOCTD IVTYOMHBI 3aJ105KeHUs] (PYHIaMEHTa OT PacyeTHBIX IJ1y-
OuH mpoMep3aHus d, ¥ 3ajieraHusi YPOBHsI MOA3eMHBIX BOI d,

I'i1yOuna 3a10:xeHust PyHIaMEHTOB B 3a-

TPYHTHI 10/ OO B0 Bucumoctu ot d, u d,, M, mpu

d, <d; +2 d,>d; +2
CkanbHble, KpYITHOOOJIOMOYHBIE €
MECHaHHbIM 3aMOTHUTENEM, TECKH He 3asmcur ot d | He sasmcur ot d |
I'PaBEJIUCTBIE, KPYIIHBIE U CpEIHEN
KPYIHOCTH
ITeckn Menkue U NBLIEBATEHIE He menee d To xe
Cymnecu ¢ mokasareneMm TeKy4ecTu

To xe To xe

I, <0
Toxe, mpu |, >0 To xe He menee d

CyrnuHKHY ¥ TTIMHBL, @ TaK)KE KPYITHO-
00JIOMOYHBIE TPYHTHI C TBLJIEBATO-

[JIMHUCTBIM 3aIl0JHEHUEM IIPH NTOKa- To xe To xe
3aTelle TeKY4eCTH IPyHTa WK 3aI0JI-

Hutens |, >0,25

To xe, mpu |, 0,25 To xe He menee 0.5d,

Ilpumeuanue. B cnydasx, korja riayouHa 3ag0keHust GyHIaMEHTa HE 3aBUCUT
OT pPacUeTHOM TITyOMHBI TpoMep3aHus d,, COOTBETCTBYIOIINE TPYHTHI JIOJKHBI 3a1e-

ratb J10 riayOuHbl HEe MeHee d . [TTyOuHa 3amoKeHusi Hapy>KHbIX U BHYTPEHHUX (yH-

JaMCHTOB HCOTaIlJIMBACMBbIX COOPY)KGHI/Iﬁ Ha3Ha4dYacTCsAa IIO0 Ta6HI/II_[e 26, IIpu 3TOM
FJIY6I/IHa HCUUCIACTCA: TIPH OTCYTCTBUH IMOABAJIA WUJIM TCXHHUYCCKOI'O IMOMAIIOJbA — OT
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YPOBHSI TJIAHUPOBKH, a MIPU HAJIUMYHUHU — OT MOJIa MOABAaIa WM TEXHUUYECKOTO MOJAMO-
TSI
2.2. OnpenesieHue pacyeTHOr0 CONMPOTUBJICHNSI TPYHTA OCHOBAHUS

[Ipu pacuere ocHOBaHMS Kak JIMHEHHO-Ie(OPMUPYEMOI Cpelbl CpeHEE J1aB-
JIEHWE MOJ NOJOIIBOM (hyHIaMEHTa P HE JOJDKHO MPEBBIIATh PACUETHOIO CONPOTHB-
JeHus TpyHTa R, mpu KOTOpoM nojJ KpasiMu (yHJIaMEHTa B OCHOBAaHUM 0Opa3yroTcs
30HBI pa3pylICHUs TPYHTA HA TIYyOMHY HMXe MOJOoMmBHI, paBHyto 0,25h. 3mecs b —
mupuHa (MEHbIAs CTOpOHA) MOAOLIBHI (yHAamMeHTa. PacueTHoe compoTHBICHHE
IPyHTa OMPEIEISAIOT IO (hopMyIIe:

V'V . .
R:%[Mykzbyll +qu17|l +(Mq _1)db7|| +M,-c, |,

TN€ 7y, Ve, — KOIDPUIIMEHTHI yCIOBHI paOOThI, MpUHUMaEMBbIe 110 Tabmule 27.

3HayYeHUs JIaHbl JJIsI COOPYKEHUH C JKECTKOM KOHCTPYKTHUBHOM CXEMOU, MPHUCIIOCO0-
JIEHHBIX K BOCHPUSATHIO YCHJIMH OT nedopmanuii ocHoBaHuA. 11 COOpyKEHUU C
rMOKON KOHCTPYKTUBHOU CXEMOU KO3(P(PUIMEHT NIPUHUMAETCS PAaBHBIM €IMHMUIIE;

k — koaddunrieHT, IpUHUMaeMbIil paBHBIM: K = 1, eciii MPOYHOCTHBIE XapakK-
TEPUCTUKU TPYHTA OINPENEICHBI HEMOCPEACTBEHHO HcmbITanusivu, u K = 1,1, ecim
oHM npuHATHI 1o Tadnuam CHull unu pernoHanbHbIM HOpMATHUBAM.

M,, M, M, — k03h)GHULUECHTEI, IPUHUMAEMBIE B 3aBUCHUMOCTH OT yIjla BHYT-

PEHHETO TPEeHHs ¢, 1o Tabnwmie 28.

Tabmuma 27
Kosdduuuents! yciaoBuii padborsl 7,7,

Koy¢ppuumenr y,, npu or-
HOLLCHUH JJTHHbI COOpYKe-

I'pyHThI KooppuunenTy, | yug wam ero orcexa k BoicoTe
L/H, paBHom
4 u 0oJ1ee 1,5 n menee

KpynHooO10MO0UHbIE € ITECYaHBIM
3ar0JIHUTEJIEM U TIECUAHbIE, KPOME 1,4 1,2 1.4
MEJIKMX U IBIIEBATHIX
Ilecku menkue 1,3 1,1 1,3
ITecxu neIIIEBaTHIE:

MAJIOBJIQ)KHEIE U BIIAYKHBIE 1,25 1,0 1,2

HACBIIIEHHEIE BOLOM 1,1 1,0 1,2

I1pI71€BaTO-TIIMHUCTEIE, @ TAKKE
KPYITHOOOJIOMOYHBIE C TBLIEBATO-
TJIMHUCTBIM 3aTIOJTHUTEIIEM C T10- 1,25 1,0 1,1
Ka3aTeJieM TCKY4eCTH IPyHTa UIn
sanonnurens || <0,25

To xe, mpu 0,25< 1, <05 1,2 1,0 1,1
To xe, mpu 1, 20,5 1,0 1,0 1,0
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Tabnuma 28
Kosppuuuenter M M M,

? KosgpuuneHTnl @y Kosdpuunentni
rpaza M, M, M. rpaa M, M, M,
0 0 1,00 3,14 23 0,69 3,65 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 4,11 6,67
3 0,04 1,18 3,41 26 0,84 4,37 6,90
4 0,06 1,25 3,51 27 0,91 4,64 7,14
) 0,08 1,32 3,61 28 0,98 4,93 7,40
6 0,10 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1,47 3,82 30 1,15 5,59 7,95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
11 0,21 1,83 4,29 34 1,55 7,22 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,24 9,97
14 0,29 2,17 4,69 37 1,95 8,81 10,37
15 0,32 2,30 4,84 38 2,11 9,44 10,80
16 0,36 2,43 4,99 39 2,28 10,11 11,25
17 0,39 2,57 5,15 40 2,46 10,85 11,73
18 0,43 2,73 5,31 41 2,66 11,64 12,24
19 0,47 2,89 5,48 42 2,88 12,51 12,79
20 0,51 3,06 5,66 43 3,12 13,46 13,37
21 0,56 3,24 5,84 44 3,38 14,50 13,98
22 0,61 3,44 6,04 45 3,66 15,46 14,64

k, — KoadHUIIMEHT, TPUHUMAECMBIN PABHBIM:

npub < 10m - k, =1, npub>. 10m — k,z=2,/b+0,2 (30ech z,= 8 Mm);

b — mmmprHa MOI0IBEI pyHIAMEHTA, M;

7, — OCPEIHEHHOE PAacueTHOE 3HAYCHHUE YJECIHHOTO BECa TPYHTOB, 3ajieraro-
IUX HUXKE MOAOMBHI (pyHIaMeHTa (MMPU HATWYUHM TOJ3EMHBIX BOJ[ OMPEAEISETCS C
Y4E€TOM B3BEUIMBAIOLIETO JIEUCTBUS BOJIbI), kH/m®;

71 — TO XK€, 3aJICTAIOIINX BBIIIIC MTOAOIIBHI;

C, — pacyeTHOE 3HAY€HHUE YJIEJTBHOTO CLEIUICHUS TPyHTa, 3aJIeralolero Hemo-

CPEICTBEHHO IMOJ1 MoI0IIBOM GyHIaMeHTa, klla;
d, — riyObuHa 3ajokeHus (PyHIaMEHTOB OECHOJBAIBHBIX COOPYKEHUH OT

YPOBHSI TUTAHUPOBKH WJI TPUBEJICHHAS TTyOMHA 3aJI0KCHHS] HAPYKHBIX U BHYTPEH-
HUX (YHIAMEHTOB OT MOJia MoJIBaJia, onpeensemMas no gopmyie:

d, =hg+hyre Iy,
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rae h, — TOJIIMHA CJO0s TPYHTA BBILIE MOJAOIIBBI (PYHIAMEHTA CO CTOPOHBI

I10JIBaja, M;

hCf — TOJIIIMHA KOHCTPYKIHWHU I10JIa II0ABAJIa, M;

Y« — PAaCUeTHOE 3HA4Y€HUE YACIBHOIO Beca KOHCTPYKLHMH I10JIa IMOJBa-

3
1a, kH/m

d, — rIyOuHa mojBaia — PacCTOSHHUE OT YPOBHS IJIAHUPOBKHU JO IOJa MOJI-

BaJla, M (111 COOPYKEHHI € MOABajIoM MpUHOW B< 20 M U rIyOMHON CBBILIE 2 M
npuHuMaercs d,= 2 M, pu mupuHe noasana B > 20 m — d, = 0)

[IpenBapurenbHbie pa3Mepbl GyHIaAMEHTa Ha3HAYAIOTCS MO KOHCTPYKTHUBHBIM
COOOPKECHHUSIM WJIM MCXOMSl M3 TAOJIMYHBIX 3HAYCHUN PACUETHOTO COMPOTUBIICHUS
IPYHTOB OCHOBaHUS R, B cooTBeTcTBUU ¢ Tabnuiamu 29, 30, 31, 32.

HTOB

Tabsmia 29
PacueTHble conpoTuBJIeHNsI Ro KPYNHO00J10MOYHBIX TP
KpynHoo6.,10Mo4HbI€e TPYHTHI 3nauenue Ro, klla
I"aj1eYHHKOBEIE C 3AII0JIHUTEIEM:
INecuansiM 600
[Tpi1eBaTO-TIIMHUCTBIM TIPU MTOKA3aTeNe TeKYYEeCTH:
I, <05 450
05<1 <075 400
I'paBuiiHBIE C 3aII0JTHUTENIEM:
IlecuanbiM 500
[Teu1eBaTO-TIIMHUCTBIM TIPH ITOKA3aTeJIe TEKYICCTH
I, <05 400
05<1 <075 350
Tab6mauma 30
PacueTHble conpoTHBJeHNsI Ro mecyaHbIX TPYHTOB
3nauvenusn Ro, kIla, B 3aBHCHMOCTH OT IJIOTHO-
Meckn CTH CJIOKEHHUS MEeCKOB
ILi1oTHBIE CpenHeii IIOTHOCTH
Kpymabie 600 500
CpenHeit KpyImHOCTH 500 400
Menkue:
MAaJIOBJIAXKHBIE 400 300
BJIQKHBIE U HACKIIIIEHHBIE
; H 300 200
BOJION
IIeimeBaToie:
MAaJIOBJIAXKHBIE 300 250
BIIQYKHEIE 200 150
HachIIIEHHBIE BOOM 150 100
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Taomuna 31

PacueTHble conpoTuB/eHUsI Ro MbL1€BATO-TIIMHUCTBIX
(Hempocag04YHbIX) TPYHTOB

3nauyenusn Ro, klla, npu noka3sa-
IIbL1eBaTo- Kos¢punuent nopu- TeJle TeKY4eCTH FPYHTA
TJIMHUCTBIE TPYHTHI CTOCTH
I, =0 I, =1
0,5 300 300
Cynecu 0,7 250 200
0,5 300 250
0,7 250 180
CyrimHKH 1,0 200 100
0,5 600 400
0,6 500 300
I'mune 0,8 300 200
1,1 250 100
Tabmauia 32
PacuetHbie COIIPOTUBJICHUSA Ro MMpoCcaao4YHbIX 'PYHTOB
Ro, klIla, rpyHTOB
IIpupoaHoro cjioskeHus ¢
YTomneHHbIX € IUIOTHOCTHIO B
rpyHTbI NJIOTHOCTBIO B CYXOM CO- 3
3 CYXOM COCTOSIHHUH D, T/M
CTOSIHMH P, T/M
1,35 1,55 1,60 1,70
300 350
Cynecu 200 250
150 180
350 400
CyrinuHKH 250 300
180 200

Ilpumeuanue. B uncnurene npuBeeHbl 3HaUYeHUs R, OTHOCSIIEHCS K HE3aMO-

YEHHBIM MPOCAJOYHBIM I'PYHTaM CO CTENEHbBIO BIAXKHOCTH S, < 0,5; B 3HAMEHATele —

3Ha4YE€HUs R,, OTHOCSIIMECS K TAKUM K€ rpyHTaM ¢ S, > 0,8, a Takke K 3aMOYEHHBIM

MIPOCAJA0YHBIM IPYHTAM.

2.3. IlpoexTupoBaHue cTOJ0YATHIX QYHAAMEHTOB CTAKAHHOI0 THIIA MO cOOP-
HYIO0 7KeJ1e300€TOHHYI0 KOJIOHHY

ConpsikeHre COOPHBIX KOJIOHH OCYITIECTBIISIETCS C TIOMOIIBIO cTakaHa (puc. 3).

Pasmeps! B tuiane nogporBsl (b,l), crymeneit (b,,b,,l;,1,), moakonennuka (b,.,

l,.) BBICOTHI (pyHmamenTa (h,) u mmrHo# vactu (h,), BeIcoTa crynenei (h,,h,,h,)

pUHUMaroTCs KpatHbiMu 0,3 M.
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MonynbHble pa3Mepsl GyHIaMEHTa, M, CIeIYIOIIHE:

/T 1,5 — 12,0;
hplooeeee.... 0,3— 1,8;
Hio........ 0,3 -_— 0,6;
haooen.. 0,3 — 0,6;
/£ 0,3 — 0,6;
Do 1,5 — 5,4;
Lveiiiiin, 1,8 — 6,0;
buc ......... 0,6 = 2,1;
| —— 0,6 — 2,7

JIisi MOHOJUTHBIX (YHIAMEHTOB MPUMEHSIOT TSKENbI OETOH KIIAcCOB I10
npo4yHocTy Ha cxarue B12,5 u B15; npu cooTBeTcTBYIOIIEM 0O0CHOBAaHUU JIOMTyCKa-
eTcsi npuMeHeHune 6eroHa kiacca B20.

3aMOHOJIMYMBAHHE KOJIOHH B CTaKaHE OCYILIECTBISIETCS OETOHOM Kilacca He
Hwke B12.5. IloaroroBka moa mofomBoil (yHIaMeHTa BBIIIOJIHAETCS W3 OETOHa
kiaccoB B3,5 — B10.

Pekomennyercs, nis apMUpoBaHusa (PyHIAMEHTOB MPUMEHSTh FOpsIYECKaTaHYIO
apMatypy nepuoandeckoro npoduis kinacca A-111 mo T'OCT 5781-82*.

Jnst cnaboHarpyXEHHBIX CEUYEHUH, TJ€ MPOYHOCTh apMaTypbl HCIONb3YETCS
HETOJIHOCTHIO (KOHCTPYKTUBHBIE CETKA ApMUPOBAHUS MOJKOJICHHUKA, CETKU KOCBEH-
HOTO apMHUPOBAHMS JIHA CTAKaHa M T. I.), @ TAKXKE B TE€X CIIy4asiX, KOrjga MpOYHOCTb
apmatypsl kiacca A-lll He ncnonap3yeTcss MOTHOCTHIO, AOMYCKAETCS NPUMEHSThH ap-
Matypy kiaccoB A-l1l mo 'OCT 5781-82* u Bp-1 o 'OCT 6727-80.

[Ipu neHTpanbHO# Harpy3ke mojomsy GyHIaMEHTa TPUHUMAIOT KBaJAPAaTHOM.
IIpu BHEUEHTPEHHON HArpys3ke, COOTBETCTBYIOLIEH OCHOBHOMY BapHaHTy Harpyxe-
HUS MOAOUIBY (yH/IaMEHTa MPOECKTUPYIOT MPSIMOYTOJIbHON C COOTHOLLIEHHUEM CTOPOH
b/l =0,6 - 0,85.

BricoTa @pyHaamenTah, , 1oMKHA Ha3HAYAThCA ISl HAJIEAKHOTO KPETUIEHUS KO-

JOHHBI K pyHIaMmenty. [Ipu cTakanHOM conpsbkeHud pyHIaMeHTa co COOpHOI XKele-
300€TOHHOW KOJIOHHOW TJIyOWHA 3aJIeJIKU KOJIOHHBI B (pyHIaMEHT d, MPUHUMAETCS

(puc. 3):

- AJIs1 KOJIOHH IPAMOYT'OJIbHOTO CIIJIOITHOT'O CCUCHUA
d, >1,

- AJIs1 IBYXBCTBCBLIX KOJIOHH

d, >0.5+0.33,
d, >1(1-0.8(I, - 0.9))

BricoTa ¢pyHnamenTa u3 yciaoBus 3aJ1€JK1A KOJIOHHBI, M
hy >d, +h, +0.05,
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rac hg — PacCCTOSAHUEC OT JHA CTaKaHa A0 ITOAO0IIBEI (I)YH,Z[aMCHTa, IIPUHUMACMOC

He MeHee 0.2 M,

0,05 — paccrosiHre MEXIy TOPIIOM KOJIOHHBI M JIHOM CTaKaHa, M.

BricoTta dynmamenTa h, , Ha3HaYaeTCs C yU4ETOM TITYOHHBI 3aJI0KCHHUS TTOOTII-
BBl U YPOBHS 00pe3a pyHaaMeHTa, KOTOPBIM B cllydae IPUMEHEHHS KeIe300€TOHHBIX

KOJIOHH cieayeT npuHumaTth Ha otMetrke — 0,15. C yyeToM MOIyNBbHBIX pa3MepoB
HauMeHblee 3Hauenue h, , = 1,5 m.

[Tnomans mogomBel (yHAAMEHTA B IEPBOM MPUOIMKEHUH ONPEEISIETCS KOH-
CTPYKTHUBHBIMH COOOpPa)KEHUSIMU UITU BBIYUCIIAETCA 110 hopMyIe:
N,
Ro -7 mtd
rae N, — cymMMa BepTUKAIBHBIX Harpy30kK B o0pe3e pyHaaMeHTa s pacueToB
10 BTOPOU TPYIIIE MPEAECTbHBIX COCTOSIHUM, KH;
R, — TabJIMUHOE 3HAYEHUE PACUETHOTO COMPOTUBIICHUS IPyHTa, Kl]a;

A=Dbl=

Vmt — CPCAHCC 3HAYCHUC YACIIBHOI'O BCCA MATCpHUajia (bYHIIaMGHTa " I'PYHTa Ha

€ro ycrynax, IpuHUMaeMoe B pacyeTax paBHbIM 2() kH/M;
d — mpuHsATas TIIyOMHA 3aI0KCHHUS TIOJJONIBBI ()YHIAMEHTA, M.
[Ipn BHEUEHTpPEHHOW Harpy3ke nmpoBepseTcs (popma 3MIOpPbl KOHTAKTHBIX J1aB-
JIEHWUM T10 YCJIOBHIO:
g <e,,(i=123..n)
II€ & — PACUETHBIC 3HAYEHUSI OTHOCUTEIBHBIX IKCIIECHTPUCUTETOB JUIS KaXK10-

ro I-T0 coveTaHusi Harpy30K OTHOCUTEIIBHO IIEHTpa TSDKECTH B MOOIIBE (hyHIaMEHTa
MPU MPOCKTUPOBAHUH 110 BTOPOU TPYIIIE NPEAETbHBIX COCTOSHUM;
N — YKCIIO0 COYETAaHUI HArpy3oK,

&, - MPEIEIbHBINA YKCUEHTPUCHUTET, KOTOPBIM PEKOMEHAYETCS IPUHUMATD ClIe-

u
TYIOIIMM:

g, = 1/10 — nna GhyHIAMEHTOB MO/ KOJIOHHBI MPOW3BOACTBEHHBIX 3JIaHUH C
OCTOBBIMH KpaHaMU TPY30TOBEMHOCTHIO 75 T W BHIIIE, JJI BHICOKUX COOPY>KEHUH
(TpyOBI, 3MaHus OAIIEHHOTO THIIA M T. I1.), & TAK)KE MPU PACYCTHOM COIPOTHBIICHUU
rpynTa R<150kI]a;

&,= 1/6 — nnst OCTANBHBIX MMPOU3BOACTBEHHBIX 3IaHUH M OTKPBITBIX KPAHOBBIX,
ACTAKa]l C TPY30MHO0IBEMHOCTBIO KPaHOB 10 15 T;

g, = 1/4 — nns GeckpaHOBBIX 3JJAHUHN W MPOU3BOJICTBEHHBIX 3aHUI C MOJBEC-

HBIM KPaHOBBIM 000PYI0BaHHUEM.
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Puc 3. Cxema k ¢popMupoBaHuio rabapuToB pyHaaMeHnTa

OTHOCUTENBHBIN SKCUEHTPUCUTET BEPTUKAIBHON HATPY3KHU JIs1 KAXI0TO CoYe-

TaHWUA Harpy30K BBIYUCIIAECTCS
g =ela,

r7ie e — SKCIEHTPUCUTET BEPTHKAILHOW HATPY3KH, MPUIOKEHHOW K IOOIIBE
dbyHIaMeHTa;

a — cTopoHa nozoiBbl ¢pyHaamenta (a = | umu a = b), B1oas KOTOpOit neii-
CTBYIOT MOMEHTEI.

[Mpu ne#cTBUM M3rHOAONIMX MOMEHTOB B JBYX IUIOCKOCTSIX JOJDKHBI COOJTIO-
IaThCs YCIOBHUS 110 TOAOMIBE (pyHIaMEHTA:

cpenHee namieHue p < R,

KpaeBoe aaBieHue p,,, < 1.2R,

JIaBJICHHUE B YTJI0BOM TOUKe P mx < 1.2R.
3nech R — pacueTHOE CONPOTHUBIICHUE TPYHTA, YTOYHEHHOE 110 (hOopMyJIe, Cpe/i-
Hee jaBienne p=» N, /b-1 u p., =p(l+6s).

Pasmepsr b u | cunrarores ynauno mogo0paHHBIME, €CIIA XOTS ObI B OJJHOM M3
YCIIOBUW OTKJIOHEHMSI COCTAaBJISAIOT: MepeHarnpsikeHus: He Oonee 5%, HemoHampshke-

Husa — 1o 10%.
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B mocnenyromem pazMepsl IPOBEPSIFOTCS W3 YCIOBHS pacdyeTa OCHOBAHHS II0
nedopMalusm.
S<S,,
rae S — coBMecTHas JedopMaiiusi OCHOBAHHUS U COOPYKEHHsI, ompeessieMast
pacueToM (CM. HUXKE);
S, — TpeneabHbIe 3HAYEHUSI COBMECTHON JIe()opMaIliid OCHOBAHUS M COOPYIKe-

u
Hus cornmacHo CHull 2.02.01-83*, mpeacraBnennsie B Tabnauie 33.
KoncTtpynpoBanue »xene300eToHHOro (yHIaMEeHTa CTaKaHHOTO THIIA BEAYT C
y4E€TOM pa3MepOB U THUIIA MPUHSITHIX KEJIE€300€TOHHBIX KOJIOHH.
CTOpOHBI MOJIKOJICHHUKA JTOJKHBI COCTaBJIATh, M:

(= +2dg +0.15,

uc —

b,. >b, +2d, +0.15,

uc —

rae |, u b, — COOTBETCTBEHHO 0OJIbIIAsi U MEHbIIAsl CTOPOHA CEYEHUSI KOJOH-
HBI;

dg — TOJIIIMHAa CTCHKH CTdKaHa, IIpHHHUMAcMass M1 HCAPMHPOBAHHOI'O —

He wMeHee 200 mwm, 11 apMUpPOBaHHOTO — HE MeHee 150 mm. [Ins apMupoBaHHOTO
CTaKaHa TOJII[MHA CTEHKHU B IUIOCKOCTH JIEMCTBHS M3rHOAOIIET0 MOMEHTA TPUHUMA-
ercs takke d, >0,2 1, .

3a30pbl MEXY CTEHKAMU CTAKAaHA W KOJJOHHOW IPUHUMAKOTCA 75 MM IIO BEPXY
1 50 MM 1O HU3Y CTaKaHa.

Haznayatot ymuciio cryneHei pyHIaMeHTa U MIPOBEPSIOT pacueToOM Ha MpoJiaB-
JMBaHKE BBICOTY IUIMTHON yacTd (yHnamenra h . Haubonsmmii 10myckacMelii BbI-
HOC HIKHEH CTyNeHH ¢, ompenensercs no popmyie:

¢, =Kh,,

rae K — xoaddunuent no tadn. 44, npuHUMAaeMblid B 3aBUCUMOCTH OT KPaeBoO-
r0 JIaBJICHUS P,,,, Ha TPYHT MO MojoimiBe GyHIaAMEHTa IIPH pacyeTe Mo MEePBOM TPyI-
Te TIPEICITbHBIX COCTOsIHUM, 0e3 ydeTa Beca GyHIaMeHTa W TPYHTA Ha €ro yCTYIax;

h, — pabodast BeICOTa HI)KHEW CTyneHu, paBHas, h, =h, —d npu Hanuuuum Oe-
TOHHOW TIOATOTOBKM MOJ (PYHIAaMEHTOM TOJIIIMHA 3alllMTHOTO CJos OeToHa
d = 0,035 m.

Pacuer Ha mpomaBnmuBanue (QyHIaMEHTa KOJOHHOW OT JIHA CTaKaHa IMPOM3BO-
JIIATCS HA JECUCTBUE PACUETHOM BEPTUKAJIBbHOM CUJIbl N,. B YPOBHE TOpLA KOJIOHH B

ol

ciydae cCOOJI0/IeHUsI HEpaBEHCTBA (CM. pHC. 4).
h, —d, <0.5(1,, —1,)

HpOBepKa Ha MMPOJaBJINBAHUC BLIMMOJHACTCA UCXOIA U3 YCIIOBUSL:
b-1-Ry, by, -y,

Nlc
Ay

rae R,, — pacyeTHOE COMpPOTUBIIEHUE OETOHA OCEBOMY PACTSKEHUIO B 3aBUCHU-

MOCTH OT KJjacca OeToHa I10 IMPOYHOCTHU Ha CKATHUC, KHa,
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2
A, — TUIOmIa b, MHOTOYTOJBHUKAa & b C d e g, M” (cMm. puc..5.4);
h,, — pabodas BeICOTa MUPAaMUJIBI IPOJABIMBAHMA OT JHA CTaKaHa J0 IJIOCKO-

CTH PACTIOJIOKEHHUS PACTIHYTOU apMaTyphl, M;
b, = b, + .,

rjae b, — COOTBETCTBEHHO ITyOMHA M Pa3sMeEp MEHBIIEH CTOPOHBI 110 HU3Y CTa-
KaHa, M.
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Y X : N
) e
N oy } i
Q& A45° Q
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&
i
3
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Puc. 4. Cxema k pacuery pyHIaMeHTA Ha MPOJABJIHBAHHE THA
CTAKaHA KOJIOHHOM
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Tabmanma 33
IIpexensHbie nedpopManui OCHOBAHMS

IIpenensubie negopManum 0OCHOBAHUSA

Cpennss (B
OTtHocuTebHASA pe (
CKOOKaX Mak-
Coopy:xkeHus Pa3HOCTH Oca- Kpen
CHUMAaJIbHasA)
AOK
ocajka

1. IIpou3BOICTBEHHBIE U TPaXKAaH-
CKHME OJHO3TAKHBIE 1 MHOTO3TAXK-
HBIE 3/IaHUS C TTOJIHBIM KapKacoM:

JKEIe300€TOHHBIM 0,002 - (8)

CTaJIbHBIM 0,004 - (12)

2. 31aHus U COOPYKEHHUsI, B KOH-
CTPYKIUSIX KOTOPBIX HE BOSHUKAIOT 0,006 - (15)
YCUITUSL OT HEPABHOMEPHBIX OCa/I0K

3. MHorosTaxHble OecKkapKacHbIe
3/1aHUs C HECYIIMMU CTEHAMH M3:

KPYIHBIX NaHeIeil 0,0016 0,005 10
KPYITHBIX OJIOKOB WJIA KHP-

MUYHOMN KJIaJKu 0e3 apMHu- 0,0020 0,005 10
pOBaHUS

TO K€, C apMHPOBaHUEM, B

TOM YHUCJIE C YCTPOHCTBOM 0,0024 0,005 15

JKeJ1e300€TOHHBIX [OSCOB

4. CoopyKeHHS IEBATOPOB UX
KEIe300eTOHHBIX KOHCTPYKITHI:

pabouee 31aHUE ¥ CUIIOCHBII
KOpITYC MOHOJIMTHOW KOH-

o - 0,003 40
CTPYKIIMU Ha OJHOU (yH/1a-
MEHTHOH IIIUTE
TO K€, COOpPHOI KOHCTPYK- i 0.003 30

o
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Tabmuma 34
3navenns ko3gppuunenrta K 1 onpenesiennss BBIHOCA HUXKHEH CTYNICHH

Kunacc Oe- 3navenue kodpPpunuenta K npu
CXCMa (l)yH}IaMeHTa M COOTHOIIEC- TOHA 110 JABJECHHUHU HA rpyHT
HHE paMepob NPOHHOCTH | 5 | 550 | 300 | 350 | 400 | 450 | 500
Ha CKaTue
- b=b,
o B 12,5 3 3 3 3 2712523
B15 3 3 3 3 3 28 | 2,7
B20 3 3 3 3 3 3 3
*- ]
cl 1l H(cl
[
>
oS B 12,5 3 3 3 29 (2712523
B15 3 3 3 3 3 271 2,6
B20 3 3 3 3 3 3 3
o
e d 2 e
[ )
b-b,=2h,
oS B 12,5 3 3 28 126124122121
B15 3 3 3 271271251 23
B20 3 3 3 3 3 3 2,8
>
o R A2
l !
o
.S B 12,5 3 3 24 | 2.2 2 1918
B15 3 3 26 12412221 2
B20 3 3 3 29126 |25 23
S
¢, ,L 51 L Cy
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[Inomanp cedenuss paboueil apmaTypbl, pacloIOKEHHOM MapalieibHO CTO-

: 2
poHe b wiu |, B I-M ceueHMM Ha BCIO MIUPUHY WU JUTUHY TOJOMIBBI (PyHIaMEHTa, M~
omnpenensiercs no Gpopmyre:

M,
A

R.o;hy,

rae M; — pacueTHbId M3ruOaOMMiA MOMEHT B J-M — cedeHun (QyHIAMEHTa OT

JEHUCTBUSA PEaKTUBHOIO JAaBJICHUS TPYHTA MO €ro MojouiBe 0e3 ydyera HArpy3ku OT
cOOCTBEHHOI0 Beca (pyHJIaMEHTAa U IpyHTa Ha ycTynax, KHw;
hy; — pabo4as BEICOTa PACCMATPUBAEMOTO CEYEHHUS, M;

o, — Kod(h(dUIMeHT, IpuHUMaeMsblii paBHbIM o = 0,9.

1|2
1] 2l Mo W
Tﬂ*FVr JAS
I 3 - | \\g N
I S 3 ! <
w -.5"? ‘\:v
e < = ;
ch l’!, 2l Lac ‘!, { Z'I
! 1121
(o% 1 ql, Z 4 I
4 {
2 : 2
/Y
; == 2
Ps max "
c'f J,zl Z«c
)2 C; I‘ gc l'

Puc. 5. Pacuetnbie cxeMbl 41 onpeneneHus pabodeit apmMatypbl
BHEIICHTPEHHO HArpy>KEHHOTO (PyH/IaMEHTa

[Tnomans paboueil apMaTypbl ONPEAEAIOT B HAMPABICHUH 00€UX CTOPOH IO-

noiuBbl pyHIamMeHTa (puc. 5.5), apMUpPOBAaHHUE OCYIIECTBIIAIOT B KaXKJIOM HarpasJie-

HUM II0 HauOOJBIIEMY 3HAYEHUIO A . C yderoM ciueayromero. Ilar pabounx

crepkHel npuHuUMaercsi paBHbiM 200 MM. Ecim MeHbIas ctopoHa moaomssl b < 3
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M, TO NMPUMEHSIOT CETKy ¢ pabodeil apmarypoil B 1Byx HampasieHusX. [Ipu b >3 m
NPUMEHSIIOTCST OTHENbHBIE CETKM ¢ paboueil apMmaTypoill B OJIHOM HampaBJICHUH,
yKJIaJblBa€Mble B JIBYX IUIOCKOCTAX; pabouasi apmaTypa, HapajuiesibHas OoJbliei
CTOPOHE IMOJIOIIBHI |, YKIIabIBACTCS CHU3Y.

[Ilar crepxHEl KOHCTPYKTHUBHOM apmatryphl paBeH 600 mMM. MUHHMabHBINU
araMeTp pabodeil apMaTypbl MPUHUMAETCST PaBHBIM 10 MM B10JIb CTOPOHBI | <3 M u
12 mm mpu | >3 m.,

2.4. IlpoekTHpPOBaHMeE KeJ1e300eTOHHOTO0 (PYHIaAMEHTA M0 MeTANINYECKYI0
KOJIOHHY

OcHOBHBIE pa3Mepbl IUIMTHON YacTH (yHAaMEHTa U MOAKOJICHHHUKA MO MpoU-
HOCTH OIpe/IeNIAeTCs TakKe, Kak U g QyHIaMEHTOB MO/ KeJie300€TOHHbIE KOJIOH-
Hbl. OTMETKa Bepxa MOJIKOJIOHHUKA U Pa3MEphl €ro B IUIaHE OMPEEISIOTCS B 3aBU-
CUMOCTH OT rabapuTOB W MPUHITOTO CIIOco0a ONMUpaHus OaliMaka U METoJla MOHTa-
’Ka METaJUTMYECKUX KOJIOHH. MUHUMAIbHBIE pa3Mephl MOIKOJICHHUKOB CTAIbHBIX KO-
JIOHH OMPENETSIOTCS PACIONOKEHHEM aHKEPHBIX OOJITOB Il KPEIUICHHS KOJIOHH,
paccTosiHMEM OT ocH 00JITa /10 Kpast yHIaMeHTa corjlacHO Tabmulie 35 u pasmepamu
OTIOPHBIX TUTUT OaNTMaKOB.

Ta6numa 35
OcHOBHBIE pa3Mepbl MPH YCTAHOBKE AaHKEPHBIX 00J1TOB KpeIJIeHHsI
MeTANINYECKUX KOJIOHH

C ankepHoOH

Boarel C orru6om . [Mpsambie Konuueckue
IUINTOM
Jlnaverp (1o 12-48 12-90 12-48 12-48
pe3noe)
77 T
3 \ 3 3 3
CKU3
~ ~Q Q Q@
7
—‘l«u- ’ z
I'mybuna sa- 254 154 10d 10d
JIENKU
Paccrosaue
MEXTy OCSIMHU 6d ad 5d 10d
00IITOB
Paccrostaue ot
ocHu 6osTa 10 44 6d 5d 10d
rpaHu

BoaTel ¢ OTTMOOM M aHKEPHOW MIUTOM MOTYT MPUMEHSATHCS IS KPEIUICHUs
CTPOMUTENBHBIX KOHCTPYKIIMI 0e3 orpanudyeHuil. bontel, ycranaBnmuBaeMble B CKBa-
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JKWHBI, HC CIICAYCT IMPUMCHATH JJIA KPCIUICHNA HCCYIIUX KOJIOH BHaHHﬁ H COOpPYyIKE-
HHI?I, O60py,HOBaHHBIX MOCTOBBIMU KpPpaHAMH, a4 TAKIKC IJII BBICOTHBIX 3,HaHHﬁ, BCTPO-
Basg Harpy3ka OJId KOTOPBIX ABJISACTCA OCHOBHOHM.

MunumanbHas rnyouna 3axenkd h, B ¢yHIameHT u3 OeToHa kiacca B12,5
6onToB cTanu Mapku Ber3kn2 npunuMaercs no tadnuie 35. J{ns qapyrux Mapok cta-
neit 60JTOB WM KJIacCcOB O€TOHA IIyOMHY 3aeiKu 60aTOB h, ompenenstoT mo ¢op-
MyJe:

h, >h,mm,,

r7ie M, — OTHOIIEHUE PACUE€THOTO COMPOTUBIICHUS PACTsHKEHHIO OeTOoHa Kiacca

B12,5 k pacueTHOMYy CONPOTHUBJIEHUIO O€TOHA MPHUHIATOrO Kjacca, M, — OTHOIICHHE

PacyeTHOr0 CONMPOTHUBIICHUS PACTSHKEHHUIO METallila OOJITOB MPUHATON MapKU CTalIU K
pPacyeTHOMY COMPOTHUBJICHUIO cTaiau Mapku Ber3kn2. [ KOHCTPYKTUBHBIX OOJITOB
c orrubamu TayOUHY 3aJIeJIKU B OETOH JIOMYyCKAaeTcss MpUHUMATh paBHOM 15d, JuIs

OONTOB: € AaHKEpPHBIMM IUIMTaMH — 10d, , 111 OONTOB, yCTAaHABIMBAEMbIX B CKBa-

JKUHBI — 5d, .
Paccrosinue ot ocu 0onTa 10 rpaHu (pyHIaMEHTA HE JOJKHO OBITh MEHBIIE,
MM:
100  nyst GonToB auaMeTpoM 10 30 MM BKIJIIOY
150 =" =" 48" e
200 -~ -"- cepiie 48" "

B 3aBucuMocTu oT croco0a MOHTa)ka CTalbHBIX KOJIOHH TpeOyeTcsi ycTpoi-
CTBO MOJUIMBKU MO IUJIMTOM OalimMaka, KOTopas MpeAorNpeacsiseT OTMETKY Bepxa
dbynaamenTa u umeeT Tormuny 50-150 mm.

2.5. TlpoexkTupoBaHue JeHTOYHbIX (PyHIAMEHTOB MO/
CTEHBI 3IaHUA C MTOABAJIOM

['ryOuHa 3a10KeHHs TTOAOMIBLI (yHIAMEHTA 3/1aHUS C MTOBAJIOM ITPUHUMACTCS
C pacyeToM TIyOHHBI IPOMEP3aHMS TPYHTOB OCHOBAHUS M UX (DU3UKO-MEXaHUYCCKUX
XapaKTEPUCTUK, KOHCTPYKTHUBHBIX COOOPaKEHH — BBICOTHI MOABAIHLHOTO TOMEIIIEe-
HUSI, TIIYyOUHBI 3aJI0)KeHUsT (DYHIIaMEHTOB, PACIIOJIOKEHHBIX BOJIM3UM COCEIHHUX 3]1a-
HUM, TTyOWHBI 3aJieraHus TOA3EMHBIX BOJ U MX CE30HHBIX KoJjieOanuil. 13 ycrnoBus
HEJIONYIICHUST BBITUPAHUS TPYHTA W3-TIOJ TMOOIMIBBI JEHTOYHBIM (DYHIaMEHT peko-
MEHJIyeTCs 3ariayOJiiTh CO CTOPOHBI MoABaja He MeHee yeM Ha 0,5 M Huke 1osia moj-
Basia (puc 6).

[TpenBapuTebHOC 3HAYCHHUE IIIMPUHBI ICHTOYHOTO (yHIAMEHTA, M, OIPEaes-
eTcst o opMmyiie:



rae N, — HOroHHas BepTHKajdbHas (CyMMapHas) Harpy3ka JJisi pacuera Io
BTOPOM TpyIMIe NpeIeIbHbIX COCTOSHUM B YPOBHE MOBEPXHOCTH IJIAHUPOBKHU, KH/M;

d — r1yOMHa 3aJ105KEHUS TTOIOIIBEI, M,

R, — pacdeTHOe COMPOTUBJICHUE TPYHTA OCHOBAHUSA 10 Tabauuam 29 — 32;

Ym — CPEIIHEE 3HaUEeHUE y/eJIbHOI0 Beca MaTepuana (pyHaaMeHTa U IpyHTa Ha

ero ycTymax, mpruHIMaeMoe paBHbiM 20 kH/w®.

[Ipu onpenenennn Harpy3ku N, YYUTBIBAE€TCS TAKXKE BPEMEHHAsl Harpy3ka Ha
BHEIIHEH cTOpoHE (yHIaMeHTa (|, KOTopas MNpU OTCYTCTBMM JaHHBIX O €€ 3Ha-
yeHuax npuHumaercs ( = 10 klla.

CooTHOIIIEHNE TOJIIIMHBI CTEHBI ITOIBaIa D' ¥ MUpPHUHBI MOAOMIBEI PyHIAMEHTA
b npenonpenenser B nanbHEHIIEM paCYeTHYIO CXEMY:

a) mpu b’/b > 0,7 pacyeTrHas cxema CTEHBI MOJBaa IPUHUMACTCS B BHJEC O/I-
HOMIPOJIETHOU BepTUKaAIbHON Oanku AB (cM. puc. 6), mapHUPHO ONEepTOoil Ha orope A
(HIKHEW — Ha ypoBHE TOJONIBHEI (pyHIaMeHTa) U Ha oriope B (BepxHeil — Ha ypoBHE
HU3a MEePEKPHITUS HAJl MTOABAJIOM).

B aTom cirydae npou3BoUTCS MPOBEPKA CPETHETO NABJICHUS P IOJ MOAOIIBOI
(dbyHaamMeHTa, KOTOPBIA pacCMaTPUBAETCS KAK EHTPAJIbHO Harpy>KEHHBIN.

Z N i
p=%=_" <R,
1-b

rae Y N, — HOroHHas CyMMapHas BepTHKAlbHas Harpys3ka Ha ypOBHE IOJOMI-
BbI yHAameHTa, KH/M.

b — npunsTas mupuHa QyHIaMEHTHOH JICHTHI (COOPHOM MOYIIKH), M,

R — yTo4HEeHHOEe pacueTHOE CONpPOTUBJIEHHE TPYHTA, 3aJerarollero Mnoj IMo-
J0IBOM (pyHIaMeHTa 1o Gpopmyie (puc .4).

OTKIJIOHEHHS: TIepeHANPsHKEHUE OCHOBaHUS HE Oojiee 5%, HelnoHaNpsOKeHUE —
1o 10%.

)M ‘B'ﬁ

G ALHr 5+§"-\ (_’ 3

-J[' J,‘ M2 /4 6:-:'6{;{ /'4

Puc. 6. PacuyeTHble cxeMbl JIEHTOYHOI0 (pyHIaAMEHTA 3aHHUSI C MOBAJIOM
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0) npu b'/b < 0,7 pacderHast cxema CTeHBI MOABaJIA TPUHUMACTCS B BUIIE OJI-
HONPOJICTHOW Oaiku AB, HIDKHUIA KOHEI] KOTOPO# B YPOBHE MOAOIIBEI (yHIaMEHTa
YIPYro 3alieMIIeH, a BEpXHHUH KOHEI[ B YPOBHE HH3a MEPEKPHITHS HAJ IOJBAIIOM
IIApHUPHO OMepT (cM. puc. 6).

AXTHBHOE OOKOBOE JIaBJICHHE TPYHTA HAa CTCHKY IIOJIBaja TIPU ONPEIeICHHBIX
JIOMYIICHUSIX ¥ OTCYTCTBUU TOA3EMHBIX BOJI ONIPEACISIETCS IO (hopMyIam:

Ha YPOBHE MMOBEPXHOCTH IJIAHUPOBKH

Oa =7 ,h3t92(45° _%);

Ha yPOBHE TMOIOMIBEI PyHIaMEHTa
Ca =70 '[ha + d]tgz[‘ﬁo _€0_2||j’

A€ y, — YACJIbHBIM BEC TPyHTA 3aCHINKHU, YILIOTHEHHOTO ¢ KO3(PPUIIMEHTOM
yIioTHeHUs He MeHee 0,95 mpupoIHOTO CIOKEHU, kH/™M>;
h, — BbICOTa SKBUBAJICHTHON Harpy3Ku ( Ci0s TpyHTa, paBHAs
h,=q/y,

B 3anac Ha/ie:)KHOCTU MOXKET OBITh MCIIOJIB30BaH MPUEM pacyeTa CTEHBI MO/IBa-
Ja KaK Oajku, KECTKO 3alIeMJICHHOW HUXHUM KOHIIOM M IIAPHUPHO OMEPTON Ipy-
TUM. DKCUEHTPUCUTET MPUIOKEHUS PABHOJCUCTBYIOIIEH OTHOCUTEIBHO T€OMETPH-
YECKOM OCH MOJONIBKI PyHIaMEHTa PABEH:

_2My
XNy

rae » M, — cyMMa MOMEHTOB OTHOCHTEIBHO TOYKH A Ha mojomBe (yHna-

e

MEHTA, ONpEIENICHHAs PACYETOM Ha MOTOHHKIA METp JUIMHBI (pyHaaMenTa, KHm/M;
D N, —To Xe, uTo B (hopmyie (24).
IIpu onpenenenuy » M, YdYHTHIBAaeTCs AeiCTBIE MOMEHTOB HE TOJIBKO OT I'0O-

PU30HTAIIBHOTO aKTUBHOT'O JABJICHHS TPYHTA, HO U OT MOMEHTOB HArPy3KHU IPYHTA U
Harpy3Ku (| Ha KOHCOJIbHBIM BHIHOC (PYHAaMEHTHOM MOAyIIKH M, (cM. puc. 6).

3Has cpelHee JaBlieHHe IO MoJOoIBe (GyHAAMEHTa p M OTHOCHUTEIHHBIM JKC-

[EHTPUCHUTET &, OMIPENEIAIOT MaKCHMaJIbHOE KpaeBOe JaBlIEHUE B MojomiBe (pyHma-
MeHTa 1o popmyiie:

P = P(L+6¢),
KOTOPOE JI0JKHO YIOBIETBOPATH YCIOBUIO P, < 1,2R.

JInst cTaguy HE3aBEpUIEHHOTO CTPOUTENHCTBA OCYIIECTBIISIOT MPOBEPKU (PyH-
JAMEHTA Ha CABUT B IUIOCK OCTH MOJOIIBBI U OIPOKH/IBIBAHNUE.
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KonctpynpoBanue cOOpHBIX (HyHAAMEHTOB CTEH 3JaHHUIA C MOABAJIOM BBIMOJI-
HAIOT C MCIOJb30BaHUEM  (YHAAMEHTHBIX ILIUT 1o Tadymie 18, u 6J0K0B 10
tabmnure 20.

2.6. Pacuer ocajku ocHOBaHUs1 pyHIaAMEHTA

CoBmecTtHas nedopMalyisi OCHOBAHHS U COOPYKEHHSI OTPEAETSIeTCS PacueToM
C HCIOJIb30BAaHUEM PACUCTHOM CXEMbI OCHOBAHWSI B BHJIE

- JIMHEHHO-1e()OPMUPYEMOTO TOTYIIPOCTPAHCTBA C YCIOBHBIM OTpaHUYCHUEM
riyOuHBI cxxuMaemoit Tomuabl H, cornmacno CHull 2 02 01-83%;

- JINHEWHO-1ePOPMHUPYEMOTO CIIOS, ECIIH:
a) B IIpejieax CKUMAaeMOM TOJIIIIM OCHOBAaHUS H ., ONpeeIeHHON KaK IS JIU-

HEHHO-7epOPMUPYEMOTO TMOTYIIPOCTPAHCTBA, 3aJIeTaeT CIOW IPyHTAa C MOAYJIEM Je-
dbopmarmu E, > 100 MIla u TomuHO#M h,, yIOBIETBOPSIONIEH YCIOBHUIO:

h, > H{l—s’EJ,
E,

rae E, — moaynb nedopmaliuu rpyHTa, MOACTUIAIONIETO CION IPyHTa ¢ MOITY-
nem aepopmanuu E,;

0) mmpuHa (auamerp) pyrmamenta b >10 M u Moaysb aedopMaliu TPYHTOB
ocHoBanwus £ >10 MI]a.

Ocanka OCHOBaHHS S C MCIOJB30BAHMEM PACUETHON CXEMBI B BHJIC JIMHEHHO-
neopMUpPYyEMOTO TOTYNPOCTPAHCTBA ONPENEIAECTCS METOJIOM MOCIOMHOTO CyMMH-
poBaHus 1o GpopMmyiie:

n o ,h
S — ,BZ zpr i
i=1 Ei
rae f — 6e3pa3MepHblil KO3 ULUEeHT, TpUHUMaeMbIil paBHbIM 0,8;
0, — CpEIHee 3HAUYEHHE JONOJHUTEIBHOIO BEPTUKAIHLHOIO HOPMAJIEHOIO

HaIIpSKEHUS B CJIIO€ TPYHTA, PABHOE MOJIyCYMME YKa3aHHBIX HANPSKEHWM Ha BEpX-
HEU W HIWKHEN TPaHULAX CJIOS [0 BEPTUKAJIM, IIPOXOISIIEH Yepe3 UEHTP MOJOLIBbI
dbynnamenTa (puc. 7);

h, - BBICOTa I-TO CJIOS TPYHTA, 3QJICTAIOIIETO HWKE MOAOMIBBI (pyHIaMEeHTa B

npeaenax CxuMaeMou Toju, npuHuMaetcs h < 0.4b mms kakaoro BbIIEICHHOTO
BHJIA TPYHTA;

E, — MOIysb qedopMaliuu i-ro cjios TPyHTa;

N — YKCII0 CJI0EB, HAa KOTOphIE pa30uTa C:kMMaeMasi ToJia OcHoBaHus. B meTo-
1€ TTIOCJIOWHOTO CYMMUPOBAHUSI IPUHSATHI CIECAYIOIINAE TOYIICHUS:

- OocaJika OCHOBaHHA OOYCIIOBJE€HA ACHCTBHUEM IOMOIHUTEILHOTO BEPTHKAIb-
HOT'O JAaBJICHUS P,, PABHOIO:

pO = p_azg!



r7ie P — cpeaHee AaBjiIeHUE MO/ MOJOMBON (PyHIaMEHTa OT ACHCTBUS Harpy30K
JUTS pacueTa Mo BTOPOU IrpyIIe MpeAeIbHBIX COCTOSHUM;
0,, — BEPTHKAJILHOE HANPSKEHUE OT COOCTBEHHOrO BECa IPyHTA HA YPOBHE
MOJIOIIBHI (yH/TAMEHTA!
0,5 = 0P,
rjae o — Ko3phUImreHT, IPUHUMAEMBbIi 1o Tabauile 36 B 3aBUCUMOCTH OT (pop-

MBI TIOJIOIIBBI (PYH/IAMEHTA, COOTHOIIEHUS CTOPOH MPSIMOYTOJBHOTO (PyHIaMEHTa U
OTHOCHUTEJILHOM TJTyOMHBI, paBHOW: ¢ =2z/b

77 Va4 77

77 77

@

Ae
Ze
Zi=7

Puc. 7. Cxema pacnpenesenusi BepTHKAIbHBIX HANPSKEHUI B OCHOBAHUM TIPH
pacuere 0CaJAKH MeTOI0M MOCJIOHHOT0 CYMMUPOBAHUS

- MIPU pacyeTe OCajKka OCHOBAaHUE JIETUTCS Ha OJHOPOJHBIE DJIEMEHTAPHBIE
CJIOM, CXKaTUE KOTOPBIX OMpEAENseTCS OT JOMOTHUTEILHOTO BEPTUKAIBLHOTO HOP-
MaJIbHOTO HaNpsDKEHHs o, ACHCTBYIONIErO MO0 ocu (yHJaMEHTa B CEpeJMHE pac-
CMaTPUBAEMOTO CJI04;

- CKMMaemasi TOJIIla OCHOBaHMsI OTpaHUuYUBaeTCa TiyouHoit Z =Hc, r/ie Bbl-
MOJTHSIETCS YCIIOBUE:
0,4 =020,

Ecnu onpeneneHHas HUKHAS TPaHULA CKUMAEMOM TOJIIM HAXOIAUTCSA B CIIOE
rpyHTa ¢ Moayinem E < SMIla win Takol COW 3aJeraerT HENMOCPEACTBEHHO HUKE
riyOunbl Z =Hc, HWKHSS TpaHHUIA COKMMAEeMON TOJIIM ONpeNessieTcs UCXOAs U3
yenosus: o,, = 0.1 o,,.

BepTHKanbHble HaNpsKEHHs OT COOCTBEHHOIO Beca IPyHTa o,, Ha IPaHUIE

CJIOSI, PACTIONIOKEHHOTO Ha TIyOuHe Z OT MOJOMIBHI (DyHIaMEHTa, OMPEACIISIOTCS TI0
dhopmyiie:

n
O-zg :}'dn +27ihi !
i=1
TJie y, U h; — COOTBETCTBCHHO YyJICIbHBIN BEC M TOJIIIUHA I-20 CJIOS TPYHTA.
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yI[eJILHBIﬁ BCC I'PYHTOB, 3aJICTAIOMINX HHUKC YPOBHS ITOJA3CMHLBIX BO, HO BBIIIC
BOIOYIIOpA, IIPUHUMACTCA C YICTOM B3BCIIHNBAIOIICTO IIGfICTBI/IiI BOJBI. HpI/I orpcac-
JICHUU o&,, BOAOYIIOPHOM CJIOC YYHUTBIBAIOT JaBJICHHC CTOJI10a BOJbI, PACIIOJIOKCHHO-

r'0 BBILIE PACCMATPUBAEMON TITyOUHBI.
Ocagka OCHOBaHHS C HCHOJB30BAHMEM pACUETHOW CXEMbl JIMHEWHO-

nedopmupyemoro ciost onpenensiercs no CHull 2.02.01-83* wnu no HopMmaTUBHO-
CIIPaBOYHBIM JOKYMEHTAM.

Taomuna 36
Kosgppunuenr «
Kosdpduument o aias GpyHaaMeHTOB
£=22/b IIpSAMOYT0JILHBIX C COOTHOLIEHHEM CTOPOH,
Kpyrasbix PAaBHBIM JleHTOYHBIX
1,0 1,4 1,8 2,4 3,2 5

0 1,000 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000
0,4 0,949 0,960 | 0,972 | 0,975 | 0,976 | 0,977 | 0,977 0,977
0,8 0,756 0,800 | 0,848 | 0,866 | 0,876 | 0,879 | 0,881 0,881
1,2 0,547 0,606 | 0,682 | 0,717 | 0,739 | 0,749 | 0,754 0,755
1,6 0,390 0,449 | 0,532 | 0,578 | 0,612 | 0,629 | 0,639 0,642
2,0 0,285 0,336 | 0,414 | 0,463 | 0,505 | 0,530 | 0,545 0,550
2,4 0,214 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0,470 0,477
2,8 0,165 0,201 | 0,260 | 0,304 | 0,349 | 0,383 | 0,410 0,420
3,2 0,130 0,160 | 0,210 | 0,251 | 0,249 | 0,329 | 0,360 0,374
3,6 0,106 0,131 | 0,173 | 0,209 | 0,250 | 0,285 | 0,319 0,337
4,0 0,087 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,285 0,306
4.4 0,073 0,091 | 0,123 | 0,150 | 0,185 | 0,218 | 0,255 0,280
4.8 0,062 0,077 | 0,105 | 0,130 | 0,161 | 0,192 | 0,230 0,258
5,2 0,053 0,067 | 0,091 | 0,113 | 0,141 | 0,170 | 0,208 0,239
5,6 0,046 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 0,223
6,0 0,040 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,173 0,208
6,4 0,036 0,045 | 0,062 | 0,077 | 0,099 | 0,122 | 0,158 0,196
6,8 0,031 0,040 | 0,055 | 0,064 | 0,088 | 0,110 | 0,145 0,185
7,2 0,028 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 0,133 0,175
7,6 0,024 0,032 | 0,044 | 0,056 | 0,072 | 0,091 | 0,123 0,166
8,0 0,022 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 0,158
8,4 0,021 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 0,150
8,8 0,019 0,024 | 0,033 | 0,042 | 0,055 | 0,071 | 0,098 0,143
9,2 0,017 0,022 | 0,031 | 0,039 | 0,051 | 0,065 | 0,091 0,137
9,6 0,016 0,020 | 0,028 | 0,036 | 0,047 | 0,060 | 0,085 0,132
10,0 0,015 0,019 | 0,026 | 0,033 | 0,043 | 0,056 | 0,079 0,126
10,4 0,014 0,017 | 0,024 | 0,031 | 0,040 | 0,052 | 0,074 0,122
10,8 0,013 0,016 | 0,022 | 0,029 | 0,037 | 0,049 | 0,069 0,117
11,2 0,012 0,015 | 0,021 | 0,027 | 0,035 | 0,045 | 0,065 0,113
11,6 0,011 0,014 | 0,020 | 0,025 | 0,033 | 0,042 | 0,061 0,109
12,0 0,010 0,013 | 0,018 | 0,023 | 0,031 | 0,040 | 0,058 0,106

Ipumeuanus. 1. b — mmpuna wim quametp pyagamenta, | — qmHa GyHmaMeH-
ta. 2. JInsg dyHIaMEHTOB, UMEIOIINX MOJOIIBY B (popMe MpaBUILHOIO MHOTOYTOJIb-
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HUKa C IUIOMIA/IbI0 A, 3HaYeHHs] TMPUHUMAIOTCS AJsl KPYIIIbIX (PyHIaMEHTOB paany-

COM r=~Alr.
3. IPOEKTUPOBAHUE CBAMHBIX OYHIAAMEHTOB

Cpaitnbie (yHAAMEHTHI ClEAyeT MPOEKTHUPOBATh HA OCHOBE PE3yJIbTATOB WH-
AKEHEPHO-TEO/IE3UUECKUX, WHXEHEPHO-TE€0JIOTMYECKUX, HUHXEHEPHO-
TUAPOMETEOPOJIOTMUYECKUX U3bICKAHUN CTPOUTENILHOM IIJIOMIAKY, a TAK)XKE HA OCHOBE
JAHHBIX, XapaKTEePU3YIONUX Ha3HAYCHUE, KOHCTPYKTUBHBIE M TEXHOJOTUYECKUC
O0COOCHHOCTH MPOCKTHPYEMBIX 3/IaHUN M COOPYXKEHHUH, YCIOBUS HX JIKCIUTyaTalllH,
HaArpy3Ku, JEHCTBYIOIINE Ha (PYHIAMEHTHI, C Y4ETOM MECTHBIX YCIOBUN CTPOUTEIb-
CTBa.

[Io ycnoBusAM B3aMMOJAEUCTBHS C TPYHTOM CBaW IOAPA3IAEISAIOTCS HA CBaW-
cTOMKHM BUCsA4une. K cBasiM-CTOMKAaM OTHOCATCSI CBau BCEX BHUJIOB, OIMUPAIOIIMECS Ha
CKaJIbHBIE TPYHTHI, a 3a0MBHBIE CBal, KpOME TOTO — Ha MaJOC)KUMaeMble TPyHTHI. K
MaJIOC)KUMAEMbIM TPYHTaM OTHOCSTCS KPYIMHOOOJOMOYHBIE T'PYHTBHI C TECYaHBIM
3aMOJHUTENIEM CPEIHEH TUIOTHOCTH W IUIOTHBIM, a TaKXK€ TJIMHBI TBEPAOW KOHCH-
CTEHIIMU B BOJIOHACHIIIEHHOM COCTOSTHUU ¢ MoayieM aedopmanuu E >50 MIla. Cu-
JIbl COMPOTHUBJICHUS TPYHTOB, 32 HUCKIIOUEHUEM OTPHUIATEIbHBIX (HEraTUBHBIX) CHII
TpeHUsI, Ha OOKOBOW MOBEPXHOCTH CBail-CTOEK B pacuéTax MX HECyIIeH CIOCOOHOCTH
[0 TPYHTY OCHOBAHMS Ha CKUMAIOIIYIO HATPY3KY HE YUUTHIBAIOTCS.

K BHCSYMM OTHOCST CBaW BCEX BHJIOB, ONMHMPAIOIINECS HA CKUMAEMBIE TPYHTHI
U TIepeaolre Harpy3Ky Ha TPYHTBI OCHOBaHUS OOKOBOM MOBEPXHOCTHIO M HUKHHUM
KOHI[OM.

OTpunaTenbHbIE CHIIBI TPEHUS BOSHUKAIOT HA OOKOBOM MOBEPXHOCTU CBaW MPHU
0CaJIKe WJIH MPOCATIKN OKOJIOCBAHOTO TPYHTA W HANPaBIEHBI BEPTHKAIBHO BHU3.

3abuBHBIC cBan mpuHUMArOTCS B cooTBeTcTBHM ¢ ['OCT 19804-91.

HaGuBHbIe cBau 1o croco0y ycTpoiCcTBa pa3aeisitoTCs Ha:

a) HaOMBHBIC, YCTPaNBaEMbIE TyTEM MOTPYKEHUS UHBEHTAPHBIX TPYO, HIDKHHIMA
KOHEIl KOTOPBIX 3aKPBIT OCTABJISIEMBIM B TPYHTY OallIiMaKkoM UM OETOHHOW MPOOKOiA,
C MOCJEIYIOIIUM U3BJICYEHUEM 3TUX TPYO MO Mepe 3aroJIHEHUsI CKBAKUH OETOHHOMN
CMECBIO;

0) HaOuBHBIC (BHOPOIITAMIIOBOYHBIC), yCTPaUBaeMbIe B TPOOHUTHIX CKBAXKMHAX
nyTéM 3aMOJIHEHUS] CKBA)XMH JKECTKOM OETOHHOM CMEChIO, YIUIOTHSIeMOW BHOpO-
IIITAMIIOM B BHJIC TPYOBI C 3a0CTPEHHBIM HIKHUM KOHIIOM M 3aKPEIUIEHHBIM Ha HEH
BUOpONOrpyXaTeiem;

B) HAOWBHBIC B BHIIIITAMIIOBAHHOM JIOXKE, YCTPAUBACMbIC MTYTEM BBIIITAMITOBKH
B TPYHTE CKBOXUH MNHUPAMHIATBLHON MM KOHYCHON (DOPMBI C MOCIEAYIOIUM 3aroJ-
HEHUEM UX OETOHHOW CMECHIO.

BypoBebie cBan 1o croco0y yCTpOHCTBa MOAPA3ISISIIOTCS Ha:

a) OypoHaOMBHBIE CIUIONTHOTO CEYEHUS C YITUPEHUSIMUA U 0€3 HUX, OCTOHUPY-
€MbI€ B IPOOYPEHHBIX CKBAKMHAX:

0) OypoHaOMBHBIE TMOJIBIC KPYTJIOTO CEUCHHUS], YCTpauBaeMbIe ¢ MPUMEHECHHUEM
MHOTOCEKIITHOHHOTO BUOPOCEPACUHUKA;
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B) OypoHaOHMBHBIE C YIUIOTHEHHBIM 3a00€M, YCTpauBaeMbIM MyTEM BTpamMOo-
BbIBaHUS B 32001 CKBa)KMHBI IIICOHS;

r) OypoHaOuWBHBIE C KaMy(UIETHOM MATOM, ycTpauBaeMble MyTEM OYypeHHS
CKB&)XHH C MOCTEAYIOMUM 00pa3oBaHUEM YIIUPEHUS B3PHIBOM M 3aIOJIHEHUS CKBa-
UH OETOHHOI CMECHIO;

n) OypounbeknuoHHbIe auameTpoMm 0,15 — 0,25 M, ycTrpauBaemble NyTEM
HarHeTaHusi (MHBEKUIHUHU) MEJIKO3EPHUCTOM OETOHHOM CMeCH WM II€MEHTHO-
MECYaHOTO PacTBOpPA B MPOOYpPEHHBIE CKBAKUHBI,

€) CBaWU-CTOJNOBI, yCTpauBaeMble MyTEM OypeHMs] CKBAXHH, YKIaJKH B HHUX
OMOHOJIMYHMBAIOIIETO [IEMEHTHO-TIECUAHOTO PACTBOPA M OIYCKaHUS B CKBAXKUHBI 11H-
JUHAPUYECKUX WM MPU3MATHUYECKUX AJIEMEHTOB CIUIOUIHOTO CEUEHHUs CO CTOPOHa-
mu uiau quametrpom 0,8 M u Gosee;

) OYpOOITyCKHBIE CBau ¢ KaMy(UIETHOW MATOH, ycTpauBaemble MyTEM Oype-
HUSl CKBXHH C TOCJIEAYIOIUM 0Opa30BaHUEM YIIMPEHMs B3PBIBOM; IIOCIIE €ro 3a-
MOJIHEHUS! OETOHHON CMECHIO B CKBAKHMHY OIYCKAIOT ’K€J1€300€TOHHYIO CBAIO.

3.1. Onpenenenne JIMHBI U HeCylIeil CIOCOOHOCTH CBAM

Boi6op nnuHBI CBall MPOU3BOJIUTCS B 3aBUCMMOCTH OT TPYHTOBBIX YCJIOBHI
CTPOUTENBHON MIIOMIAJKH, YPOBHSI PACIOJIOKEHHS MOJOLIBBI POCTBEPKA € YUYETOM
BO3MOYKHOCTEH HMMEIONIErocss 00OpyIOBaHUS JIJIsi YCTPONCTBAa CBAMHBIX (yHIAMEH-
TOB. HuxHui KoHEIl cBall clieyeT 3ariayOJisiTh B IPOYHBIE TPYHTHI, pope3ast bosiee
ciaOble HAIIACTOBaHUS TPYHTOB, MPU 3TOM 3ariyOJieHHe 3a0MBHBIX CBAail B TPYHTHI,
MIPUHATHIC 32 OCHOBAHUE MOJI UX HUKHUE KOHIIBI, IOJDKHO OBITh: B KPYMHOOJIOYHBIE,
IpaBEUCThIC, KPYIHbIE U CpeAHEN KPYMHOCTU IECUaHbIC, MbLIEBATO-TJIUHUCTHIC
IpyHTHI ¢ TIoka3ateneM Tekydectd |, < 0,1 —ne menee 0,5 M, a B mpoune HECKajb-
Hble TPYHTHI — He MeHee 1,0 M. HuwkHuii koHelr HaOMBHBIX U OYpOHAOUBHBIX CBaM C
VIIUpEHUEeM U 0e3 YIIMPEHUs U CBai-000JI0Y€eK, MOTPYKAEMBIX C BRHIEMKOW TpPyHTa U
3aMoJHsEMbIX O€TOHOM, TP MbUIEBATO-TJIMHUCTBIX TPYHTAX C MOKA3aTeIeM TEeKy-
gyectd |, = 0...0,6 3armyOysifOT HE MEHEee YeM Ha JuaMeTp cBau (WJIU YIIUPECHHUS
JUISl CBaM C YIIUPEHUEM) U HE MEHee 2M.

Ha panuHy cBan oka3bIBaeT BIMSHUE IITyOWHA 3al0KEHUS MOAOLIBBI CBAHOTO
pOCTBEpKa, KOTOpas MPUHUMAETCS B 3aBUCUMOCTH OT KOHCTPYKTHBHOI'O PEIICHUS
MOJ3EMHOM YacTU 3/1aHUS WJIM COOPYXEHUsI (HaIMuus MojABajga, TEXHUYECKOTO IMOJI-
MOJIbs) M IPOEKTA TUIAHUPOBKHU TEPPUTOPHUH (CPE3KOM MM MOJICHINTKOM), @ TAK)KE BbI-
COTBI POCTBEPKA, ONPEIEIIEMON PACUETOM.

Hecymast cnocoOHOCTh cBam ompenensiercss pacyeTroM mo ¢opmymnam CHull
2.02.03 — 85 u yTouHsieTcsl IO pe3ysbTaTaM TOJIEBBIX UCHbITaHuid. KomndyecTBo mo-
JIEBBIX MCCIICIOBAHUM JJI ONPENeNICHUs HEeCYIIeW CIOCOOHOCTH CBail JIJIsl KaXKI0ro
3IaHUS WU COOPY>KEHUS JIOJKHO COCTaBIISTh HE MEHEE:

CTaTHYECKUX UCITBITAHUM CBall U CBal-IITAMIIOB
JUHAMHUYECKUX UCIIBITAHUN CBal

VCIIBITAaHUE TPYHTOB DTAJIOHHOM CBacH
HUCIIBITAHUN CBall-30HI0B

WCIIBITAHUM CTaTUYECKUM 30HIUPOBAHUEM
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Hecymas ciocobnocts F,, kH, 3a0uBHOI cBau, cBau-o00JI0YKH, HAOUBHOU U

OypoBO# CBaif, ONMMPAIOIIMXCA HA CKaJbHBIM IPYHT, a Takke 3a0MBHOM CBau, onHpa-
IOLIEHCS Ha MOJIOC)KMMAEMBIN TPYHT, OMpeesieTcs no Gopmyre:

F, =7.RA,

rne y, — Kodp¢uuueHT yciaoBHd paboOTel CBau B IpYyHTE, IPUHUMae-
MBI ¥, =1,

A — muiomanp ONMpaHus Ha TPYHT CBau, M2, IPUMEHsEeMas JJIs CBall CILIOIIHO-
IO CEYEHUs PaBHOM IUIOLIAJM ITOIIEPEYHOIO CEUEHUs, a JJIs CBail KPYIJIOro CEYEHUs U
CBal-000JI0UEK — PaBHOM IJIOIIAAM ITONEPEYHOTO CEUYEHUS IPU OTCYTCTBUU 3aIIOJIHE-
HUS UX IMOJIOCTH OETOHOM M PaBHOM IUIOIIAIU MONEPEUYHOT0 CEUEHUs MPH 3arojHe-
HUU TOU IOJIOCTH HA BBICOTY HE MEHEE TPEX €€ TMaMETPOB.

R — pacyeTHO€ CONpOTHBIEHHE TPyHTA IMOJA HW)KHUM KOHLIOM CBaW-CTOWKH,
MIPUHUMAEMOE:

a) s BCEX BHJIOB 3a0MBHBIX CBaid, OMUPAIOLIMXCS HA CKaJbHBIE U MaJIOCKU-
Maemble TpyHTBI, R = 20 000 klI1a;

0) 11 HAOMBHBIX M OYPOBBIX CBail U CBali-000JI0YEK, 3aMOTHAEMbIX OCTOHOM U
3a/IeJTaHHBIX B HEBBIBETPEJIbIA CKaJbHBIN IPYHT HE MeHee yeM Ha 0,5 M — o ¢popmy-
Je:

R[]

R=—o| 9 415/,
7/g df

rae R, — HOpMAaTHBHOE 3HAUYEHHE IMpEJeNa MPOYHOCTH Ha OJJHOOCHOE CKaTHe
CKQJILHOTO TPYHTa B BOJIOHACHIIIIEHHOM COCTOSIHUH, KI1a;

7, — K0OQOUIMEHT HANEKHOCTH 110 TPYHTY, IPUHUMAEMbIHA 7, = 1,4,

|, — pacueTHas riyOuHa 3a/1eJIKM HAOMBHOUM M OYpOBOI CBail U cBan-000JI0YKU
B CKJIBHBIN TPYHT, M;

d, — HapY>XHBII AHAMETp 3a/IeJIaHHON B CKaJbHBIM TPYHT YacTU HaOWBHOW U
OypoBO# cBail U1 CBau-000JIOYKH, M.

Hecymas ciocoOHOCTh CBau-CTONKN KOPPEKTUPYETCS PACUETOM IO MPOYHOCTH
Marepuana cail B cootBercTBuM ¢ TpedoBanusimu CHull 2.03.01-84*.

Hecymas cmoco6nocts F,, kKH, Bucsiueit 3a0MBHOM cBau U CBan-000JIOYKHU, 10-

rpy’kaeMoii 6e3 BBIEMKH TPYHTa, pabOTarOMIMX Ha CKHUMAIOIIYI0 Harpy3Ky, ompee-
asieTcs o popMmyiie:

F :Vc(VcRRA+UZ7/cf fihi)l

rae y,— KodpuuueHT ycaoBuil pabOThl CBau B IPYHTE, IPUHUMAEMBbI y, = 1;
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R — pacueTHO€ CONPOTUBJIEHUE IPYHTA MOJI HUKHUM KOHIOM cBau, klla, mpu-
HUMaemoe 1o tabuuue 37;

2
A — IIomaJab OIMMUPAaHWA Ha I'PYHT CBar, M , IIpUHUMACMas 110 IJI0Iaan I1oIie-
PE€YHOIr0 CCUCHHUA CBan 6PYTTO WJIM 110 IIoIaau CBan-000JIOYKH HCTTO,

U — HApY>KHBIH TIEPUMETP TIONIEPEYHOTO CCUCHUS CBaH, M;

f, — pacueTHOE compoTuBiIeHHE 1-20 CIIOSI TPYHTa OCHOBAHHS HAa OOKOBOW TO-
BEPXHOCTH cBau, klla, mpuHUMaeMoe 1o Tabuie 36;

h, — TonmuHa I-ro c1os rpyHTa (He Oosiee 2 M), COMpUKAcaromerocs ¢ 00KOBO
TIOBEPXHOCTBIO CBaH, M;

Yers Ve — KOIDOUIMEHTHI YCIOBUH paOOTHI IPYHTa COOTBETCTBEHHO O HUX-

HHUM KOHIIOM U Ha OOKOBOM ITOBEPXHOCTH CBaM 1o Tadmuiie 39.
Tabmauia 37

PacyerHbie COIIPOTUBJICHHUSA 1TOA HHKHUM KOHIIOM 3a0MBHBIX CBal

PaClIETHbIe COIIpOTI/IBJIeHI/IH moa HU>KHUM KOHIIOM 336HBHBIX ¢cBalu nu
cBaii-000/1049eK, MOrpy:KaeMbIX 0e3 BbIeMKH IPYHTA
Lyouna NeCYaHbIX IPYHTOB CpeHeil NVIOTHOCTH
rorpyse- cpeaHeii
HUA HUXK- rpaBeJIH- prﬂ- _ " — MeJ1- nbljieBa- _
HEro KOHIa CTBIX HBbBIX pz]T]/I KX TbhIX
cBan
NbBLIECBATO-TJINMHUCTBIX rpyHTOB le/l nmokKasareJie TeKy"IQCTI/I, paBHOM
0 01 | 02 0.3 0.4 05 0.6
6600 | 300 | 3100 2000
3 7500 1100 | 600
4000 | O 2000 1200
6800 | 380 | 3200 2100
4 8300 1250 | 700
5100 | O 2500 1600
7000 | 400 | 3400 2200
5 8800 1300 | 800
6200 | O 2800 2000
7300 | 430 | 3700 2400
7 9700 1400 | 850
6900 | O 3300 2200
7700 | 500 | 4000 2600
10 10500 1500 | 900
7300 | O 3500 2400
8200 | 560 | 4400 100
15 11700 2900 1650
7500 | O 4000 0
620 | 4800 110
20 12600 8500 3200 1800
0 4500 0
25 13400 9000 630 5200 3500 1950 130
30 14200 9500 730 5600 3800 2100 180
35 15000 10000 880 6000 4100 2250 130
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TaOmuma 38
PacuyeTHble CONPOTHBIIEHUSA HA 0OKOBOI MOBEPXHOCTH 32a0MBHBIX CBA

PacueTrHble conpoTuBJieHHsI HA 00KOBOI1 MOBEPXHOCTH 3a0MBHbBIX
cBaii U CBaii-000/104eK
NecYaHbIX TPYHTOB CpeJHel NJI0THOCTH
Cpennsist rony-
KPYNHBIX U
OuHa pacno- N
cpenHei MEJIKHX | MbLIEBATHIX | - - - - - -
JIOKEeHHS 1051
KPYNHOCTH
rpyHTa
NbLIEBATO-TJIMHUCTHIX T'PYHTOB NPHU NOKAa3aTelie TeKy4eCcTH, PpaB-
HOM
0,2 0,3 0,4 0,5/06[07]08|09]10

1 35 23 15 121 8 | 4| 4 | 3| 2
2 42 30 21 17 112 | 7 | 5 | 4 | 4
3 48 35 25 20114 | 8 | 7 | 6 | 5
4 53 38 27 22116 | 9 | 8 | 7 | 5
5 56 40 29 24 |17 110 | 8 | 7 | 6
6 58 42 31 25|18 |10 8 | 7 | 6
8 62 44 33 26 11910 8 | 7 | 6
10 65 46 34 27 119|110 8 | 7 | 6
15 72 51 38 2820|111 | 8 | 7 | 6
20 79 56 41 30120112 8 | 7 | 6
25 86 61 44 34121112 9 | 8 | 7
30 93 66 47 36 122|139 | 8 | 7

B ciydyae onupanus 3a0MBHBIX CBail HA PHIXJIbIC TIECYaHbIC TPYHTHI WIIW TIbLIE-
BaTO-TJIMHUCTBIE TPYHTHI C MTOKa3aTesneM Tekydectd |, > 0,6 Hecyllylo criocOOHOCTb

ONPEAETSAIOT TOJIBKO MO PE3yJIbTaTaM CTATHYECKUX UCIIBITAHUIN CBaM.
Hecymas cnocobnocts F,, kH, HaOuBHON M OypoBO#l CBail ¢ yIIMpEHUEM U

0e3 ymupeHus, a TakkKe CBau-o00JI0YKU, TIOTPYKAEMOH ¢ BHIEMKOW TPYHTA U 3aIloJ-
HseMOW OETOHOM, pabOTaIIIMX Ha CKUMAIOINIYI0 HArpy3Ky, ompenensercs mno ¢op-
MyJie

F :7c(7cRRA+UZ7cf fihi)l

rae y, — KodppuIumeHT ycinoBuii paboThl CBaM; B Cllydae ONMHMPAHUS €€ Ha IThI-
JIEBATO-TIIMHUCTBIC TPYHTHI CO CTEMEHBIO BIAKHOCTH S, < 0,9 U Ha JIeCCOBBIC TPYHTHI
7. = 0,8, B ocTaJIbHBIX chydasx y, = 1;

Y — KO3(ppuImeHT ycnoBuit pabOThI TPyHTA MOJI HUKHUM KOHIIOM CBau;
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7w = | BO BCeX clyyasx, 32 UCKIIOUYEHUEM HEKOTOPBIX BHUJIOB CBal C YIIUPEHUSMU,
7w = 1,3 11 cBait ¢ kaMy(JIeTHBIM yIIHUPEeHUeM, y, = 0,9 s cBaii ¢ ymupeHuem,
OCTOHUPYEMBIM ITOJBOJHBIM CITOCOOOM;

R — pacueTHoe CONMPOTUBIEHUE TPYHTA IOJ HUKHUM KOHIIOM cBau, klla,
OTpeIEISIEMOE:

a) Il KPYMMHOOOJIOMOYHBIX TPYHTOB C MECYAHBIM 3aIlIOJHUTEIEM U MEeCUaHbIX
ITPYHTOB B OCHOBaHMM HAOWMBHOW M OypOBOH cBail ¢ ymupeHueM U 0e3 YUIUpeHHs,
CBan-000JI0YKH, MTOTPYKAEMOM C MOJHBIM yIaJIEHUEM FPYHTOBOTO siipa Mo (popMyIie:

R =0.75a,(a,7,d + a,a,7,h),

rae a, — 6e3pazmepHbie KOADPUITUEHTHI;

7,— PacyeTHOe 3HAYCHHE Y/IeTBHOTO Beca rpyHTa, KH/M® B OCHOBaHHH CBAM;

7, — YCPeIHEHHOE PAacUeTHOE 3HAYCHHE YACIbHOro Beca rpyHtos, kKH/M®, pac-
MIOJIO’KEHHBIX BBIIIE HIPKHETO KOHIIA CBau (IIpU BOJIOHACHIIIEHHBIX TPYHTAX 7, ‘U 7,
IPUHUMAIOTCA C YYETOM B3BELIMBAIOIIETO JIEHCTBHS BOJIbI);

d — nuamerp, M, HAOMBHOHM M OypOBOW CBai, TMAMETpP YIIUPEHUS (U1 CBau C
YIIUPEHUEM );

h — nyOuHa 3a0KeHHs, M, HU)KHETO KOHIIA CBaW WU €€ YIIUPEHHUSI, OTCUHTHI-
BaeMasi OT MPHUPOJHOro peibeda UM ypOBHS IUIAHUPOBKU (TIPU IJIAHUPOBKE CPE3-
KOM);

A — TIOIIAb ONMPAHNS HA TPYHT CBaM, M°, IPUHAMAEMas PABHOIL: [Isl HAGUB-
HBbIX M OypOBBIX CBail 0€3 yIIMpPEHUs — IUIOLIAAU MMONEPEUYHOr0 CEUEHUsl CBau; s
HAOMBHBIX U OypOBBIX CBail C YIIMPEHUEM — ILJIOIIAIM MONEPEYHOTO CEUEHHS YIIU-
pEeHUs B MECTE€ HauOOJIBILIErO €0 TMaMeTpa;

U — mepuMeTp MOMEPEYHOr0 CEYEHUsI CTBOJIA CBaH, M;

7« — KOO (ULMEHT yCIOBHI pabOThI TPyHTa HA OOKOBOM MOBEPXHOCTH CBau;

f, — pacueTHoe compoTuBieHue 1-20 ciosi rpyHTa Ha OOKOBOUW MOBEPXHOCTH
cTBOJa cBau, klla, mpuHumaemoe no tabsnure 38;

h.— 1o e, uTo B hopmyite (37);

0) U1 TBIIIEBATO-TIMHUCTBIX TPYHTOB OCHOBaHuUiA 1o Tabmurie 40.
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Tabania 39

Ko puuueHnTnl ycaoBuid padoThl AJI pacdyeTa Hecyllel ClnocoOOHOCTH
3a0MBHBIX CBaH

Koapduunenr yciaoBuii pado-

Cnoco0blI nmorpy»eHus 3a0UBHBIX CBail M cBaii- | ThI TPYHTA NPH pacyeTe Hecy-
000J1049€K, OrPyKaeMbIX 0€3 BLIEMKH IPYHTA, U uieil CrocoOHOCTH CBaii
BU/IbI TPYHTOB Iloa HUKHUM Ha 0oxoBoii
KOHIIOM MOBEPXHOCTH
1. ITorpy’keHue CIUIOIIHBIX M MOJBIX C 3aKPBITHIM
HIDKHHM KOHIIOM CBail MEXaHUYECKHMU (I10/[BEC- 10 10
HBIMH ), TAPOBO3IYIITHBIMU H JIH3EIbHBIMU MOJIO- ’ ’
TaMu

2. llorpyxeHue 3a0MBKOW 1 BAABIMBAHUEM B
IpeBapUTEIbHO IPOOYpEHHbIE JTUAEPHbIE CKBa-
JKUHBI C 3ary1y0JIeHIeM KOHLIOB CBail He MeHee 1 M
HIDKE 320051 CKBO)XKHUHBI [IPU €€ TUaMeTpe:

a) paBHOM CTOPOHE KBaJpaTHOW CBaH 1,0 0,5
0) Ha 0,05 M MeHee CTOPOHBI KBaJIpaTHOM CBan 1,0 0,6
3. IMorpyxeHue ¢ OJIMBIBOM B MTECYAHBIE TPYHTHI
IIPH YCIIOBUU JIOOMBKH CBAil HA MTOCIICTHEM JTaIe 10 0.9
norpyxeHus 6e3 NpuMeHeHHsI MOAMbIBAa HA 1 M 1 ’ ’
Oosee

4. TlorpyxeHue BAaBINBaHUEM CBali:

a) B MMECKH CpeIHEeN TUIOTHOCTU KPYITHBIE, CPei- 11 10
HEW KPYITHOCTH M MEJIKHE ’ ’
0) B MECKU TbUICBATHIC 1,1 0,8
B) B IbUJICBATO-TJIMHUCTBIE TPYHTHI C TIOKa3aTe-

aem tekyuectu |, <0.5 11 1,0

r)toxe, || <05 1,0 1,0

3.2. Pa3menienne cBail B MO0IIBE POCTBEPKA

Jlnst obecrieueHrsi COBMECTHOM pabOThl CBail M TPyHTa OCHOBAHUS MPUMEHSIOT
&KeJe300€TOHHbIE JIEHThl WIM IUIMTHI-pOCTBEpKU. CBalHBIM KycT OOBEAMHSET He-
00JbI1I0€ KOJIMYECTBO CBall M MpUMEHsAETCS I (PyHAAMEHTOB MO OTIEIbHBIE KO-
JIOHHBI, CTOWKH MAaJIOPa3BUTHIX B IIJIAHE COOPYKEHUM (puc. 8).

s pyHIaMEeHTOB MO/ CTEHBI OOBIYHO HUCIIOJIB3YIOTCA PSAIOBOE PACTIONOKEHHE
CBail M JIEHTOYHBIE POCTBEPKH, UMEIOIINE 3HAYUTEIBHYIO NPOTSKEHHOCTh B OJTHOM
HamnpapyieHUH. [Ipy OpOeKTUPOBAHMU BBICOKUX 3JaHUU U COOPYKEHHU (HAmpumep,
MHOTO3TAXXHBIX TPAKIAHCKUX 3/1aHUM, TBIMOBBIX TPYO, JIEBATOPOB U T. II.) UCIOIb-
3yIOT CBaifHOE MoJie, 00BEANHIEMOE KeJIe300€TOHHOM TUINTON B eAUMHBINA (pyHAaAMEHT

(puc 8).
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Caan pasMCIIaroTCA pPAJaMU WKW B HIAXMATHOM ITOPSAKE. Paccrosnue MCKIY
OoCSIMHU 3a0MBHBIX BUCSYUX CBall Oe3 YIHHpeHI/Iﬁ B IINIOCKOCTH HX HHXHHX KOHIOB

MPUHUMAETCS HE MEeHee 3 b, (rme b, — AMamMeTp KPyrioro i CTOPOHA KBaJpaTHO-

ro, OOJBIIIasi CTOpOHA MPSIMOYTOJILHOTO TMOMEPEYHOTO CEUCHHsI CTBOJIA CBan), a CBai-
CTOEK — He MeHee 1.5b, .

JuuyuUu
AN WL
el alo o olo o @
a) |o{o B) |0 @ O Do ai0 a o
oo T - 10—8 -8 66
0o,ao G?D nmugnua
olo O D ojo 0o
A }
) e) g @ - o o
a .
6) D °c o 4
O 0 o n]
a |
: | o -t
D ] a a a
Q a 1]
ful
¥ a n] (&} (]

Puc. 8 Cxembl (hyH1aMEHTOB ¢ pacmoJiOKeHHEM CBaji:
a, 0 — pSIZIOBBIM M IAXMATHBIM B JIEHTE; B, T — PSZIOBBIM U HIAXMATHBIM B KyCTe; 11, € —
PAIOBBIM H HIAXMATHBIM B CBailHOM I0J1€

PaccTosiHue B cBeTy MexIy CTBojJaMH OypOBbIX, HaOMBHBIX CBal M CBaii-
000J104€eK, a TaKKe MEXIY CKBaXXKMHAMU CBaii-CTOJI00B JOJIKHO ObITh HE MeHee 1,0 M,
PAcCTOSIHMM B CBETY MEXAY YIIMPEHHUSMU IIPU YCTPOMCTBE MX B TBEPABIX U IO-
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JTYTBEPJIBIX MBIJIEBATO-TIAUHUCTHIX TpyHTaX — 0.5 M. B IpyruX HECKAIbHBIX TPYHTAX —
1,0 m.

Taomuna 40
PacueTHble CONPOTUBIEHUS O] HUKHMM KOHIIOM HAOUBHBIX U OYPOBBIX cBai
PacuerHoe COIMIPOTHBJICHHE ITOA HUKHUM KOHIIOM
I'nyOouna .
HA0MBHBIX M OyPOBBIX Bcail ¢ yluMpeHueM U 0e3 ylmpeHust
3AJ0KCHUA o
M CBaii-000/104€eK IPH NbLJI€BATO-TJIMHUCTBIX I'PYHTAX, 34
HUKHEro KOHIA
HCKJIIOYECHUEM JICCOBbIX,
cBau, M
C IMMOKa3aTeJaeM TEKYUYECTH, PABHBIM
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 - -

3.3. IIpoekTpoBaHune CBAHHOI0 (pyHIaAMEHTA MO/ KOJIOHHY

OmnpenenuB HECYIIyI0 CIIOCOOHOCTh CBaWF,, pPAaCCUUTHIBAIOT PACUYECTHYIO
Harpy3Ky, JOMyCKaeMylo Ha cBato P 1o ¢opmyre:

P=F,/y,

rae y,— Ko3hOUIMEHT HaJIe)KHOCTH, MPUHUMAEMBIA MPHU OmNpeneieHuu F,
pacueTHbIM MeToJoM y, =1,4.
KomuuecTBo cBaii B KyCTe, COCTOSIIIIEM M3 ABYX, YETBHIpEX M OoJiee cBai, pac-
CUHMTBIBAaETCS 1O hopmyJie:
_ 2Nt Cy 1.2,
p
rae » N, — MaKCHMajbHas JUIs BCEX COUETAHMH CyMMa BEPTHKAIbHBIX HArpy-

n

30K B 00Ope3e pocTBEpKa JyIsi pacdeTa IO MEePBOM IPYIINE MPeaeTbHBIX COCTOS-
Hui, kH;
G,, — OpPHEHTHUPOBOYHBIN BEC pOCTBEPKA, MPUOIMIKCHHO MPUHUMAEMbII Ha

HAa4aJIbHOM dTalle NPOeKTHpoBaHus G, =0.1) N,

KonudecTBo cBail OKpyIJIsieTcss O IEJIOTO YHuCiia, MpUYeM CBaiiHble (DyHa-
MEHTBI U3 JIByX CBail PEKOMEHIyeTCS TPUMEHSTh TOJBKO B KapKaCHBIX OCCKPaHOBBIX
3naHusAx. Pa3Mmepbl MOJOMIBBI POCTBEPKA M CTYIEHEN B IJIaHE NPUHUMAKOTCSA Kpat-
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HbIMH 300 MM, OHU 00YCJIOBIIEHBI pa3MEIICHHUEM CBail U PACCTOSTHUEM OT Kpasi TUIUTHI
pocTBepKa A0 Oymxkaiiux rpaHel cBail, paBHbIM He MeHee 100 M.

[TpuHsTOE KOIMUYECTBO CBAll M UX pa3MEILEHUE MPOBEPAIOTCA pacdyeToM. Jliis
(yHIaMEHTOB C BEPTUKAJIbHBIMU CBasIMU (DAKTHUUECKYIO HArpy3Ky Ha CBao IpH Jeil-
CTBUU MOMEHTA 5 OJTHOM HallpaBJIEHUHU OIIPEAEIAIOT 1o (popmyie:

hJMw‘"X

nooYx’

rane N, — BepTUKaJbHas Harpy3ka B IIOJIOIIBE POCTBEPKA, BKIHOYAIOIIAs

le =

Harpy3Ky OT KOJIOHHBI ¥ CTeHBI, 1 YTOUHEHHBIN Bec pocTtBepka Glr, kH,
M, — pacyeTHBIM M3rHOAarOIMI MOMEHT OTHOCHTENLHO ocu OY, mpoxoasimen

B IJIOCKOCTH MOJIOIIBBI POCTBEPKA YEpE3 LEHTP TSHKECTH KycTa cBail, KH m;

x — pacctosgaue ot ocu OY 110 ocu cBau, i1 KOTOPOH BBIYUCISETCS (pakTuye-
CKasl Harpyska, M,

D x}— cymMmMa KBaJpaToB paccTosHui oT ocu OY j10 Kax 0¥ 1-i cBan, M,

3HaueHue N, CpaBHHMBAETCS C PACUETHOM Harpy3koi P, nomyckaemMoul Ha

cBaro. [lomyckaercsi HeIOMCNOIb30BaHUE HECYIIEH criocoOHOCTH cBau 110 15%, a me-
perpy3ka He JOJKHA MPEBBIIATh MPU YYETe MOCTOSIHHBIX U IJIMTEIbHBIX Harpy30K -
5%, mpu ydeTe KpaTKOBpeMEHHBIX Harpy3ok — 20%.

BricoTa pocTBepka MpUHUMAETCS U3 YCIOBHS 3a/1€JIKKM COOPHOM KeIe300eTOH-
HOM KOJIOHHBI, aHAJIOTUYHO (PYyH/IaMEHTaM MEJIKOrO 3aJI0KEHUS, IPHU 3TOM TOJIIIMHA
JTHA CTaKaHa JO0JKHA COCTaBJsATh HE MeHee 250 Mm. Pa3mepsl pocTBepKa MO BBICOTE
TJTUTHOM YacTH, CTYNEHEW U MOJKOJICHHHUKA JOJKHA ObITh KpatHOW 150 mMMm. XKene-
300€TOHHBIA POCTBEPK PACCUMUTHIBACTCA HA MPOAABIMBAHNE KOJOHHOMW, MPOJaBINBa-
HUE YTJIOBOM CBael, MOMEPEUHYI0 CHJIy B HAKJIOHHBIX CEYEHHSX, M3THO, MECTHOE
C)KaTHe MO, TOPIIOM COOPHOW KOJIOHHBI; MMPOYHOCTh CTAKAHHON YacTH, PaCKPBITHE
TpemmH. [IpoekTHBIN Kacc 6€TOHA 0 MPOYHOCTH Ha CxkaTtue pexomenayercs B12,5
M BblllIe. APMHUPOBAHUE OCYLIECTBIISICTCS CTEPKHEBOM TOpSTYEKATAHOW apMaTypou
nepuoandeckoro npoduis kiaacca A-ll u kpyrnoit (rmagkoii) kinacca A-l.

3.4. Pacuer ocajKu OCHOBAaHUA U3 KYCTa CBaii

Pacuer ocamku pyHmamMeHTa M3 KycTa BUCSYUX CBail MPOM3BOIUTCS KakK IS
YCIIOBHOTO (pyHIaMeHTa ¢ MPUMEHEHHEM CXEMbl OCHOBAaHHUS B BHJIE JMHEHHOIEeDOp-
MHPYEMOT0 TIOJYIPOCTPAHCTBA M YCIIOBHBIM OTPAaHUYCHUEM TIIYOMHBI C)KUMAaEeMOU
Tommu HC 1o MeToIy MOCIOWHOTO CYMMHPOBaHUs. [ paHHIIBl YCIOBHOTO (PyHIaMEH-
Ta onpeaenstorcs (puc. 9):

- CHU3Y — IUIOCKOCThIO AB, poxoAsien yepe3 HUKHUE KOHIIbI CBad,
- ¢ O0KOB — BepTUKATBHBIMU TIIOCKOCTSIMU AB 1 BI', oTcTosiumu ot Hapyx-
HBIX TPAHEW KpaMHUX PSAI0B BEPTUKAIBHBIX CBAU HA PACCTOSAHUU (h - d)tg %, HO HE
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Oonee 2b, B Cily4adx, KOrja IOJ HYKHMMHU KOHIAMHM CBali 3aJI€ralOT IbUIEBATO-
IIMHUCTBIE TPYHTHI ¢ ToKazareneM Tekydectd | >0,6 (b, — anamerp mam cTopoHa

MOTIEPEYHOr0 CEUCHHUSI CBaN);
- CBEpPXY - MOBEPXHOCTHIO IJIAHUPOBKHU rpyHTa BI'.
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Puc. 9. Cxema k pacuery ocaaku CBaiiHOro (pyHIaMeHTa KAK yCJI0BHOIO (yH-
JAaMeHTa
3nech ¢, — OCPEIHEHHOE pAaCUETHOE 3HAYEHUE YyIJIa BHYTPEHHErO TPEHHS

TpyHTa B mpeaenax riayounsl h (cM. puc. 9).

OcanKy pacCUMTHIBAIOT Ha CpeIHEe JaBJICHUE 10 MOOIIBE YCIOBHOTO (hyHma-
MEHTa, YYUTHIBAIOIIETO B JIOMOJHEHHWE K BHEIITHEH Harpy3ke M COOCTBEHHBIM BeC
YCJIOBHOTO (pyH1aMeHTa.

3HadeHHE OCATKU S OCHOBAHMS CBAaWHOTO (DyHIaMEHTa HE JOJIKHO MPEBHIIATh
MPEJICIIbHBIX 3HAYCHUH S, .
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