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Benenune

DyHAaAMEHT — BaXXHBIM KOHCTPYKTHUBHBIN JJIEMEHT 31aHUA, BOCIPUHUMAIOLIUN
HArpy3Ky OT €ro HaJA3€MHBIX 4aCTeH WU IMEPEHarollnil €€ Ha OcHOBaHME. DyHIaMEHT
JOJDKEH o00JaaaTh: JOCTATOYHOM MPOYHOCTHIO, YCTOMYMBOCTBIO, JOJIFOBEYHOCTHIO,
MHIYCTPUAIBHOCTBIO U 3KOHOMUYHOCTBIO.

[IpoekTpoBaHre OCHOBAaHMM W  (YHAAMEHTOB  BBINOJHAETCS  COTJIACHO
JEUCTBYIOIIMM HOPMATHUBHBIM JOKYMEHTaM C Y4Ye€TOM OOecrneueHus NPOYHOCTH U
COOTBETCTBHSI HKCILTyaTALIMOHHBIM TPEOOBAHUSAM K 3IaHUSIM U COOPYKEHHIM (00111e U
HEpaBHOMEpHbIE JAedopMallid HE JOJDKHBI MPEBBINIATh JIOMYCTUMBIX BEIUYHH),
MaKCHUMAaJIbHOTO MCMOJIb30BaHUS MPOYHOCTHBIX U 1e(OPMAIMOHHBIX CBOMCTB I'PYHTOB
OCHOBaHHUS, a TAK)KE MPOYHOCTH MaTepuaina GyHaaMeHTa.

Bre16op panroHanbHOro Tuna OCHOBaHMM M (DyHAAMEHTOB HAXOJUTCS B MPSIMOU
3aBUCHMOCTH OT HMHXEHEPHO-T€OJOTHMUYECKUX YCIOBUN CTPOUTENBHON IUIOIIANKU H
NPaBWJIBHOIO BbIOOpAa KOHCTPYKTHMBHOM M pPAcyeTHOM CXeM, KOTOpBIE JOJIKHBI
00ecreyuTh y4eT OCHOBHBIX (PaKTOPOB, BIMSIIOIIMX HA COBMECTHYIO pabOTy B peajbHbIX
YCIIOBUSX.

Pacuer u mpoekTupoBaHME OCHOBAaHUU U (PYHIAMEHTOB C YY€TOM COBMECTHOM
paboThl CUCTEMBI «OCHOBaHME — (PYHIAMEHTBI — COOPYKEHHUE» MPOBOJUTCSA C YUETOM
MHOTUX (akTopoB. B TOM wuyucie, METOJOB BBINMOTHEHUS PAOOT MO MOATOTOBKE
OCHOBaHUM, YCTPOUCTBY (yHAAMEHTOB U MOJI3EMHON YaCTH COOPYKEHUH.

B Hacrosimiem mocoOuM MpUBENECHBI yKa3aHHS MO MPOCKTUPOBAHUIO M PACUETY
JICHTOYHBIX, CTOJIOYATHIX U CBAaWHBIX (PYHIAMEHTOB, KOTOpBIE MO3BOJSAT CTYJIEHTaM-
OakamaBpam, oOyuarommmcss mno HampaBieHutro 08.03.01 — «CtpoutenbcTBOY,
BBIMIOJTHUTH KYpCOBOM MpOeKT mo aucuuiuinie «OcHOBaHUS M (QyHAAMEHTHI 3[aHUN U
COOPYKEHHUI».



1 3apanue Ha npoextupoBanue. U3yyenue, o0padboTKka U aHAIU3
UCXOAHOU HHPOpMALIUHU, COAEPKAINEHCH B 3aIaHUU

KypcoBoii MpoeKT BBINOJHAECTCS HA OCHOBAaHUU 3a/1aHMsI, BbIJABAEMOI0 Kaeapo.
B 3agaHum yka3pIBalOTCsS CPOKU BBIIIOJIHEHHUS PAaOOThI, pallOH CTPOUTEIHCTBA, HOMEP
BAPUAHTA HMHXEHEPHO-TEOJOTHMUECKNX YCIOBHH, cXxema coopyxkeHus. CryneHr
CaMOCTOSITEJILHO BbIOMpAeT (PU3MKO-MEXaHUUYECKUE XapAKTEPUCTUKU FPYHTOB U CXEMY
COOPY>KEHUS U €T0 pa3Mepbl B COOTBETCTBHUH C 33/IaHHBIM BapUAHTOM.

IIpoekT, BBIITOJIHEHHBIN B HECOOTBETCTBUH C 3aJJaHUEM, K 3aIUTE HE JOIYCKAECTCS.

1.1 O6beM KypCOBOIo NpPoOEKTA

KypcoBoii mpoekT A0mKeH coaepxkaTh MOAPOOHYI0 pPacuETHO-MOSACHUTEIbHYIO
3anucky oobemoM 30-35 cTpaHull, BBIMOJHEHHYIO Ha jiuctax ¢opmara A4 (pazmepbl
210x297 MM) u HEOOXOJMMBIE YEpPTEXKHU, BBINMOJIHEHHbIE Ha Jucte Qopmara Al
(pa3mepsnl 294x841 mMm).

1.2 CocTaB pac4eTHO-NIOSICHUTEJILHOM 3aITUCKHU

OdopmitleHHe pacUeTHO-TIOSICHUTENIBHON 3allMCKM  HEOOXOAMMO BBITIOJNIHATH B
cootBercTBHH ¢ MY. CouepkaHue 3alUCKU JEITUTCS Ha pasjeibl. Bce cTpaHMIIBI
3aIACKH JOJHKHBI IMETh CKBO3HYIO HYMEPAIIHUIO.

3anrcka WUTIOCTPUPYETCS] HEOOXOAMMBIMU HYepTeKaMH, TpaduKaMd U CXEMaMH,
BBIMIOJITHEHHBIME B yIOOHOM Macmrade co BCEMH pa3MepaMHu, aOCONIOTHBIMH U
OTHOCHTEILHBIMUA OTMETKAMH.

Ha o00noxke pacyeTHO-TIOSCHUTENBHONW 3alMCKH  YKa3bIBAIOT  HHCTHUTYT,
¢dakyabTeT, HAaMMEHOBAaHHE IPOCKTAa, Kypc, HOMEp Trpymmbl, mudp, damMmwmmo u
VMHUIIAAJIBI CTYICHTA.

1.3 CocraB rpadguyeckoii 4acTH KypcoBoii padoThI

I'padrueckas yacTh KypcoBOTO MPOEKTa BHITIONHsAETCA Ha jucTe popmara Al. Ha
gepTerkax HeoOX0IMMO MOoKa3aTh: TuiaHbl GpyHmamentoB (Macmrad ot 1:100 mo 1:200);
CCUCHUS BCEX paccunThiBaeMbIX pyHaameHToB (MacmTad ot 1:10 mo 1:50);

y3ibl; getanu (IO 3alaHUI0  PYKOBOAMTENS); CHEHU(PUKAINIO COOPHBIX
KeJIe300€TOHHBIX DJIEMEHTOB; IPUMEYaHUSI.

2 OuneHka WHKEHEPHO-TEOJOTHYECKUX YCJIOBHI CTPOMTEIbLHOM
VIO AIKH

[Ipu nmpoexkTHpoBaHUM OCHOBAaHMM MOA (DYHIAMEHTHI 3[JaHUM U COOPYKEHUU MO
JAHHBIM HH)KEHEPHO-TEOJIOTMYECKUX HCCIEIOBAHUN HEOOXOAUMO OIIEHUTHh CBOICTBA
IPYHTOB CTPOUTEIBHOM IUIOIIAJIKH C LEIbI0 BRIOOpA HECYILETO CJI0s TPYHTA.



JIst KaXa0ro U3 IIacTOB, KOTOPhIE OBUIM BCKPBITHl CKBOXKMHAMHU, JOJIKHO OBITh
ONpPEAECICHO HAUMEHOBAHUE TPYHTA.

Ornpenenenue TMIIA © HAUMEHOBAHUS NUIEBATO-TJIMHUCTBIX TPYHTOB MPOU3BOIUM
[0 YKCIY MJIACTUYHOCTU |, U MOKa3aTento (MHIAEKCY) TEKy4ecTH | , OnmpenenasieMbIX 10

dbopmynam

I :(WL _WP)’ (1)
W — P
IL:W’ (2)

rae W — npupoHas BIaKHOCTb TPYHTA,;
W/ — BnasxHOCTB Ha rpaHHIE TEKy4eCTH;

Wp— BJIA’JKHOCTB HA T'PAHUIIC PACKATBIBAHUWSI.

HaI/IMeHOBaHI/Ie IIBIJICBATO-TJIMHUCTBIX FPYHTOB 110 IH/ICJ'Iy IJIACTUYHOCTH | p nu
nokasaresto (MHAEKCY) TeKyuecTH |, mpuBeieHbl B Tabnunax 1 u 2.
Tabnuna 1 — Knaccudukaius rnMHUCTBIX TPYHTOB O YUCTY IIACTUYHOCTH
Pa3HOBHIHOCTH TPYHTOB Yucro mactnunoctu |, %
Cymech 1<, <7
CyrnuHok 7<1, <17
['muHa I, >17
Tabmuma 2 — Kitaccuduxanys riimHUCTBIX TPYHTOB 110 TTOKA3aTEI0 TeKYYeCTH
Pa3HOBHIHOCTH TPYHTOB [Tokazarens Texyuectu |, 1. e.
Cymech:
- TBepaas IL<O0
- [JIacTUYHAaA 0<I1.<1,00
- TeKy4as IL>1,00
CyIJIMHKY Y TJIMHBIL:
- TBEp/bIC IL<O0
- MIOJTYTBEP/IbIE 0<1.<0,25
- TYrOIUTACTUYHbBIE 0,25<1.<0,50
- MATKOIUIACTHYHEIE 050<1.<0,75
- TeKy4eIIaCTUYHbIE 0,75<1.<1,00
- TEKy4ue IL>1,00
Koaddumment mopuctoctu e onpenensiercs mo hopmyse
e=" (1+W)-1, ©)
P

rae P — IIOTHOCTh TBEPBIX YacTUIl IpyHTa, KH/MS;

P — IIOTHOCTH rpyHTa, KH/M.

CrereHb BIAXXHOCTH Sy ompenensieTcs mo Gopmyie




Sr = — ) (4)

rae P, — IOTHOCTB Boabl, KH/MP.

Jlns  ompeneneHuss HAMMEHOBAHUSI I[I€CUAHOTO TpPyHTa HEOOXOAUMO 3HATh
IPaHyJIOMETPUUYECKUIM COCTaB, IUIOTHOCTH CJIOXEHHS (KOd(PPUIMEHT MOPUCTOCTH) H
CTEINEHb BJIIAXKHOCTH.

Ha3Banue mecuaHoro rpyHTa mo IJIOTHOCTH NMPUBEACHO B Taliuie 3, Ha3BaHHE

MEeCYaHOro IPYHTA MO CTETIEHU BIAXXHOCTHU MPHUBEJICHO B TabmuIe 4.

Tabnuna 3 — Knaccudukanus necyaHblX TPYHTOB MO MJIOTHOCTH

II10THOCTP CITOXKEHHUS
Bun necka = » »
TUIOTHBIM CpeaHeN IIOTHOCTH PBIXJIBIN
['paBenucThIid, KPYITHBIA U CPEIHEN e <0,55 0,55 <e<0,70 e > 0,70
KPYITHOCTH
Menkuit e <0,55 0,60 <e<0,75 e>0,75
IIe1neBaThrit e <0,55 0,60 <e<0,80 e>0, 80

Tabnuna 4 — Knaccudukanus necyaHbIX TPYHTOB 110 CTENEHU BIAKHOCTU

Pa3HOBUIHOCTH TPYHTOB | KoaddurnmenT BooHaCkIIICHHS Sy, 1. €.
Maioii cTenieHu BOIOHACKHIMICHHS (MAIOBIAKHBIC)
0<5<05
Cpenneit cTenieHU BOJOHACHITIICHUS (BIaKHBIC)
05<5<0,8
BopgoHaceImeHabIe 08<S5<1

[Ipu cTpouTenbHOM OIEHKE CIEIYET YUUTHIBATH, UTO PHIXJIbIE IECKU U TITMHHUCTHIC
rpyaThl npu J. > 0,80 oTHOcATCS K cilabbiM OcHOBaHUsM. Mcmonb3oBaHHWE TaKHX
TPYHTOB B KaueCTBE €CTECTBEHHOIO OCHOBaHHS 0€3 CIelUaJIbHOM MOATOTOBKHU
3arpenieHo.

B koHue maHHOro paszaena cienyeT ONpeleiauTh pacyeTHbIE CONMpOTHUBIEHUs Ro
BCEX CJIOEB I'€OJIOTUYECKOT0 pa3pe3a U MOCTPOUTH UX IOPY.

Benu4yuHbl yCIOBHOTO pacdy€THOTO COMpOTHBIEHUS RO mpuBeneHbl B TaOiuUIEe S
JUTSI TIECUAHBIX TPYHTOB M TaOmuIEe 6 N7 MBUIEBATO-TIMHUCTHIX TPYHTOB.

Tabnuna 5 — BennuuHbl yCIOBHOTO PAcCUYETHOTO COMPOTHBICHUS Ro s mecyaHbIxX
TPYHTOB

R, nmecka, xI1a
XapakTepucTHKa mecka
IIOTHOTO CPEHEH IIOTHOCTH
I'paBenuCTBIN U KPYIIHBINA HE3aBUCUMO 600 500
OT BJIQYKHOCTH
CpenHell KpyIHOCTH:
- MaJIOBJIQ)KHBIH 500 400
- BIIQXKHBINA WA BOJOHACHIIIEHHBIN 500 400




[IpogoskeHue TabIuLbl 5

XapakTepucTHKA Mecka Ro necia Kl -
IJIOTHOTO Cpe/iHeH IOTHOCTH

Menkuii:

- MaJIOBJIaXKHBII 400 300

- BII@XXHBIN UM BOJIOHACHIICHHBIN 300 200
ITeIeBaThIi:

- MaJIOBJIAXXHBIA 300 250

- BIIQKHBIN 200 150

- 150 100

Tabmuma 6 — BenuunHbl YCIOBHOTO Pacy&THOTO COMPOTUBIEHUS R, 1S MblIeBaTo —
TJIMHUCTBIX TPYHTOB

[Teu1EBATO - TIIMHUCTHIE Ko>ddunuent Ro, xI1a, mpu 3Hauennn Jo

IPYHTEI HIOPHCTOCTH € 0 1

C 0,5 300 300

yIecH

0,7 250 200

0,5 300 250

CyrauHku 0,7 250 180

1,0 200 100

0,5 600 400

— 0,6 500 300

0,8 300 200

1,1 250 100

3 Pacuer (yHAAaMEHTOB MEJIKOI0 32JI0:KEHHSI HA €CTECTBEHHOM
OCHOBAaHUM

OcCHOBHBIE ATambl MO TPOSKTHPOBAHWIO OCHOBAaHWUW W (YHIAMEHTOB MEIKOTO
3aJI0KCHHUS:

1) aHamu3 MarepualioB HWHKCHEPHO-TCOJOTUICCKUX, THIPOTCOJOTHICCKUX H
re0/Ie3MUECKIX N3BICKAaHUH HA TUIONMIAIKE OYAYyIEero CTPOUTEIhCTBA;

2) ompeniesicHUE HAarpy30K Ha PYHIaMCHTHI;

3) BBIOOp HECYIIETO CIIOS TPYHTA,

4) Be10Op THTIA HYHIAMEHTA,

5) pacuer OCHOBaHWA ¥ (YHIAMEHTOB [0 JBYM TpyIaM MpeaeiIbHbIM
COCTOSTHUSM (TTPOYHOCTH U iehopmarun);

6) koHCTpyHpoBaHue QyHAAMEHTA.



3.1 Bb10op riiyOMHbI 32J105KeHUs PyHAaMEHTOB

['myOuna 3amokeHusi (pyHAaMEHTa ONpeNesieTcss W3 YCIOBUS IPOMEp3aHusl.

HopmaTtuBHas rimyOnHa mpoMep3aHust OnpeaesieTcs mno Gopmyse
dfn = dO Mt ' (5)

rie M; — Oe3pa3MmepHblii KOIPOUIIMEHT, YHUCICHHO pPaBHBIM CyMMe aOCOJIOTHBIX
3HAYCHUH CpEeIHEMECSYHBIX OTPUIATENBHBIX TeMIIepaTyp BO3AyXa B JaHHOM paiioHe,
MPUHUMAETCS coryiacHo tadmuue S5 [1];

do— BeMuMHA, MPUHUMaEMasi PaBHOM:
0,23 — 11 CyrJIMHKOB, TJINH,
0,28 — nns cynecei, MeCKOB MEJKUX U TMbIJIEBATHIX;
0,30 — 11t MECKOB TPABETUCTBIX, KPYIHBIX U CPEIHEN KPYITHOCTH;
0,34 — ny1st KpYyIHOOOJIOMOYHBIX TPYHTOB.

PacuerHas rimyOuHa CE30HHOTO MPOMEP3aHus TPyHTa ompeensercs no hopmye
df:kh'dfm (6)

TAac kh - KOB(l)(l)I/IIII/IeHT, y‘{I/ITLIBaIOIIII/Iﬁ BJIMAHUC TCINIOBOI'O PCKUMaA COOPYIKCHU.

Koadpdummenrt k,, yYUTHIBAIOMIMI BIUSHUE TEIUIOBOTO PEXHUMa COOPYKEHUS

IMPUHHUMACTCA OJIA (1)yH}IaM€HTOB HEOTAaIlJIMBA€CMbIX COOpy)KeHI/Iﬁ PaBHBIM 1,1, a JJid
OTaIlJIMBACMBIX I10 Ta6JII/IHe 7.

Tabnuna 7 — KoaduimeHT k, BAUSHUS TEIUIOBOTO PEXUMa COOPYKEHUS

Oco0eHHOCTH COOpYKEHHS Koaddumment K, npu pacueTHON cpeHECYTOYHO TeMIiepaType
BO3/yXa B TIOMEIICHUH, TPUMBIKAIOMIEM K pyHIaMeHTaM
HapyXHbIX cTeH, °C

0 | 5 | 10 15 | 20 u Gonee

bes moxBaa, ¢ moyiamu,

yCTpauBaeMbIMH:

- Ha TPYHTE 0,9 0,8 0,7 0,6 0,5

- Ha JIarax 1o TPyHTY 1,0 0,9 0,8 0,7 0,6

- 110 YTEIUIEHHOMY IIOKOJIbHOMY

MIEPEKPBITHIO 1,0 1,0 0,9 0,8 0,7

- C TIOJIBAJIOM WJIM TEXHHYECKHM

O AIOJIBEM 0,8 0,7 0,6 0,5 0,4

llpumeuanue. Ilpu NOPOMEKYTOUHBIX 3HAUYCHUSAX TEMIEPATyphl BO3JyXa
KodhpummeHT k, IpUHUMAETCS C OKPYTIICHUEM /10 OJMKANIIET0 MEHBIIETO 3HAYCHUSI.

Pacuetnas rioyOuHa 3anokeHus (HyHIAMEHTOB HAPY>KHBIX CTEH MPUHUMAETCS B
3aBUCUMOCTH OT TIOJIOKEHHSI YPOBHS TIOJI3EMHBIX BOJI, COTJIAacHO Tabmwiie 8.



Tabmuna 8 — ['myOunHa 3anokeHus moaomBhl (QyHIaMeHTOB d B 3aBHCHMOCTH OT
pacuyeTHOM TiTyOHHBI TpoMep3aHus d

HanmenoBanue rpyHTa 101 NoA0MBOM I'mybuna 3anoxeHust GyHIaMEHTOB OT YPOBHS
byngamenTa IUIAHUPOBKHU B 3aBUCHUMOCTH OT ITyOUHBI
pacIrosokenus noazeMusix Boad,, , m
CkanbHble, KpyITHOOOJIOMOYHBIE C IIECUaHBIM mpud, <(d; +2) mpud, > (d, +2)
3aM0JHUTENIEM, IIECKU I'PABEIUCTbIE, KPYIIHbIE U
cpemHeii KpYIHOCTH He 3aBucur or d; He 3aBucur ot d
Ilecku MenKue U IEIJICBATHIC He meneed To xe
Cynecu ¢ nokasareneM TeKy4eCTu:
mpu 1L.<0 To xe “
(13
lL=0 He meneed
CyrauHky, TJIMHBL, @ TAKKE KPYITHOOOJIOMOYHbIE
TPYHTBHI C NbUIEBATO-TJIMHUCTHIM 3aII0JIHUTEIIEM
IIpY MOKa3aTesie TeKy4eCT IPyHTa WU
3aMOJHUTEIS:
mpu I = 0,25 “ To xe
1.<0,25 “ He menee 0,5d

3.2 PacyeT ocHOBaHuii 1o negopmanusimM

Llenpto pacyera oOcHOBaHUM 10 jAedopManusM  SBJISETCS  OTPaAaHUUYCHHE
a0COJIOTHBIX WJIM OTHOCUTENBHBIX TMEpPeMENIeHUN TaKUMH TpelesaMu, MPU KOTOPbIX
rapaHTUPYeTCs HOpMallbHasi »JKCIUIyaTalus COOPYKEHHSI W HE CHUXKAeTCs €ro
JIOJITOBEYHOCTh (BCIJICJICTBUE TOSBJICHHUS HEIOMYCTUMBIX OOIIMX M HEPaBHOMEPHBIX
0CaJioK, MOABEMOB, KpPEHOB, HM3MEHEHUN MPOEKTHBIX YPOBHEH U TOJOXKEHUN
KOHCTPYKIIUM, paCCTPOMCTB UX COCAUHECHUH U T.II.).

Pacuer dhyngameHnToB no aedopmMalusM MpOU3BOIIT UCXOAS U3 TEOPUH JTUHEHHON
nehopMHUpyeMOil  cpelpl, TAEe CpelHee IaBJeHUE TOoJ TMOAOIMBON (yHIaMEeHTa
OTPaHUYMBAETCS PA3BUTHEM 30H IUTACTUUECKUX AedopManuii moa Kpasmu QpyHgameHTa
Ha miyouny d, He mpebimmaroniyo 0,25 MIMPUHBI MOAOMIBBE (QyHAaMeHTa. Takoe
JABJICHUE HA3bIBAETCS PACUETHBIM COMPOTUBIEHUEM I'PyHTa OCHOBaHUA R.

CornacHo [2] mpu TPOEKTUPOBAHHWU IIEHTPATHLHO-HATPYKEHHBIX (YHIAMEHTOB
MEJIKOTO 3aJI0KEHHSI B OTKPBITHIX KOTJIIOBaHaX TpeOyeTcss 00eCTeunTh YCIOBHE

pus<R, (7)
r7ie P — CpelHee JaBieHue no nojomse GpyHgamenTa, klla;

R — pacueTHOe conpoTuBIeHUE OcHOBaHUs, Kl]a.

JIisi  BHEIIEHTPEHHO-HATPY>KEHHBIX  (DYHJAaMEHTOB TIPOBEPSIOTCS  CIEAYIOIINE
YCHOBUS

Prax<1,2R, (8)
Pmin > 0 y (9)
rae  Pmax, Pnmin — KpaeBbl€ [JAaBJICHUS MOJAOLIBbI BHCLUCHTPECHHO HArpy>KEHHOI'O

dbyHnameHTa.
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BHelneHTpeHHO ~ Harpy)XeHHBIM ~ Ha3bIBalOT  (yHAAMEHT Yy  KOTOPOTO,
PaBHOJCHCTBYIONIAS BHEIIHUX HArpy30K HE MPOXOJUT dYepe3 IEHTP TSHKECTH €ro
MIOJTOTIIBHI.

VYcnoeue (9) obOecrneunmBaeT HCKIIOYEHHE OTpPbIBA MOJOMIBBI (pyHAAMEHTa OT
TpyHTA.

[IpuMeHHUTENBHO K MPSMOYTOJBHOW TIJIOIMIAAM TOIOMIBEI (PyHIAMEHTAa KpPaeBhIC
JaBICHUS OTpeaessieM 1o popMysiaMm

e )
A | b (10)
R )
A I b
Trac exyy— OKCHOCHTPUCUTCT paBHOI[eI\/iCTBYI'OH_[eI\/JI OTHOCHUTCJIBHO ILCHTpA TAXKCCTHU

IJiomaau 1ImoaOIIBEI q)YHI[aMGHTa, M.

DKCIEHTPUCUTET PABHOAEHUCTBYIOIIEH OTHOCHTEIBHO LEHTPA TSKECTH ILIOIIAIM
HOAOIIBEI (hYyHAAMEHTA HAXOAUM 110 (opMyIam
eX:M u e M (11)
N|| ’ N||
B cayyae, Korga MOMEHT JEHUCTBYET TOJNLKO OTHOCHUTEILHO OJHOW IJIABHOM OCH
MHEPLIUH, KPaeBbIe AaBJIEHUS HAXOIAT 110 (popMysaM

(12)

I/ICXOIIH M3 YCIIOBHA paBHOBECH ILIOIIAAb IMOJOMIBBI HECHTPAIbHO-HAIPYKECHHOI'O
Q)YHHaMeHTa OIpeCACIIACTCA 110 (I)OpMy.HC
N
A= Do (13)
RO ~Vmt* d
rac NOII — pacu€TtHad Harpyska I10 BTOpOﬁ rpyomne mnpeaciabHBIX COCTOﬂHHﬁ,
ITPUIIOKCHHAs K O6p€3y Q)YHﬂaMCHTa (B YPOBHE HHaHHpOBO‘{HOﬁ OTMGTKI/I), KH,

Ym— OCPEIHEHHOE pPACUETHOE 3HAYEHUE YJEJIbHOrO Beca IpyHTa W MaTepualia

dbyHIamMeHTa, MPUHUMAETCS paBHBIM 17 kH/M® st monBanbHbIX 3nanui u 20 kH/M3 st
OecroaBaJIbHbBIX 3MaHUMN,
d — rnyOuHa 3amokeHHsl PyHIAMEHTa, CYUTAsl OT IUIAHUPOBOYHONH OTMETKH HIIH
1oJjia 3/1aHus 1o TPYHTY, M;
Ro — yclioBHOE pacyeTHOE CONPOTUBIICHHUE TPyHTa OCHOBaHuUs, Klla.

[Tocne HaxoXAeHUS TUIOIIAIN TOJOIIBEl YCTAHABIUBAIOTCSA pa3Mepsl pyHIaMEeHTa
o ¢popmMyniam
- B CJIy4ae KBaJpaTHOU MOJIOIIBbI
b=+A, (14)

- B CJIy4ae MPSMOYTOJIbHOM IMOIOUIBBI

b=.aln, (15)
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I .
rae == KO3 (PUIMEHT OTHOLIEHUS pPa3MEpoB OOJbLIEH CTOPOHBI | (JUIMHBI) K

MeHbIe (mmpuae) b.

JUisi mpsAMOYTONBHBIX B IJIaHE (YHIAMEHTOB MPU Ha3HAYEHUU Kod(puuueHTar
ClIelyeT YUYUThIBaTh KOHCTPYKTUBHBIE TPEOOBAHMS.

Ui neHTOYHOro (yHaamMeHTa b=A/l, T.e. IIMPHHA YUCIEHHO paBHA IUIOIIAIU
MOJIOUIBBI, TaK KaK MCIOJb3yeMas pacyeTHas Harpy3ka MPUXOAUTCS HAa OAUH METP
JUTMHBI PyH/IaMEHTA.

Halinennsie pa3mepbl NOJOMIBEI PYyHIAMEHTA OKPYTJISIOTCSA C YYETOM MPUHATON
MOJIYJIBHOCTU U YHU(UKALIMU SJIEMEHTOB KOHCTPYKIIHMHM.
[lo npunATbIM pa3MepaM (yHAaMEHTa ONpEeAeNsIioT ero o0beM V, H Bec IO
dbopmyne
Na =Vi 7, (16)

7€ y,— yAEIbHBIH BeC MaTepHala |3 KOTOporo 0yaeT u3rotosieH gpynmament, kH/m3,

PacueTHbIil Bec rpyHTa HaJ yCTynaMu GyHIaMEHTa HAXOIAT 10 hopmyIie
Ng, =(A-d _Vf)'7;| ) (17)

7€ ¥, — yAEIbHBINA BEC TPyHTa 00paTHOM 3achinku, KH/M3,

VenbHbIH Bec TpyHTa OOpaTHOW 3aChINKK MPUHUMAETCS PaBHBIM ¥, =y, -0,95,
rae koa¢gdunuent 0,95 BbipakaeT COOTHOIICHHE MEXAY YACIbHBIMU BECaMH T'PYHTOB
HapyIIEHHOW U HEHAPYIIEHHON CTPYKTYPBHI.

[Ipu pacuere nedopmanuii ocHOBaHUA (PYHIAMEHTOB CpEIHEE AaBJICHHE IO
noJomBoi (yHAaMEHTa p, HE TOJDKHO IMPEBBIIATH PACUYETHOTO COMPOTHUBIICHUSA

rpyHTa ocHOBaHus R.

Cpennee maBieHue 1o Moa0MBON QyHAAMEHTA ONpeaenseTcs mo Gopmyse

N N N
P, = on T | .fg + Ny, <R, (18)

TJIe P, — CpeJHee AaBJICHHE 10 ToaomBe GyHaamenTa, klla;

N, — pacueTHas Harpy3ka ot Beca pyHnmamenta, kH;
N, — pacyeTHas Harpys3ka OT Beca IpyHTa M IOJia NOABAJIA, JISKAIIUX HA YCTyIax

dbynnamenra, kH;
| u b— quHa ¥ mypuHa GyHIaMEHTa, COOTBETCTBEHHO, M;
R — pacdueTHOE COPOTUBIICHUE TPYHTA OCHOBaHMs, Klla.

PacueTHOE CONPOTUBIEHUE I'PYHTa OCHOBaHMs coriacHO [2] ompemensercs 1mo
dbopmye
R :%(My Kk, by, + Mq ’d1'7/;| +(Mq -1)-d, '7/;| +M.c,), (19)

rae y,, 1 y.,— KO3 OUIMEHTHI yCITOBUN pabOThI, MPUHUMAIOTCS TI0 Tadwie 9;

kK - koaddunment, paBHbI 1, eciii XapaKTePUCTUKH CBOWCTB T'PYHTOB
OMpeJieNICHbl OMNBITHBIM MyTeM WK paBHbIM 1,1, eciiu XapaKTepUCTUKH MPUHATHI 1O
CIpaBOYHBIM Tabauam [2];
12



M, M, M, ,~ x03pPUIUenTs, npuHuMaeMble M0 Tabauue 10 B 3aBMCUMOCTH OT

yria BHYTPEHHETO TPEHUS ¢ CJIOS TPYHTA, 3aJIeTaoIero mo/l MoI0mBOi pyHIaMEeHTa;

k, — xoopdumment mpu b < 10 M paBer 1, a mpu b>10Mm
K, =2,/b+0,2(3necn z, = 8m);

b — ImMpHUHA TOAOMIBEI (yHIAMEHTA, M;

7, — pacueTHOE 3HaueHWE YIEIbHOTO Beca CIOsi TPYHTA, 3aJeraroliero IMoj
noo1Boi pynaamenta, KH/m3,;

71 — pacueTHOEe 3HAYCHHE YJCILHOTO BeCa CIJIOSI TPYHTA, 3aJICTalOlIerO BHIIIE
nogomssl GpyHgamenta, KH/m3;

C, — PpacueTHOe 3HAauYCHHE YJCIBHOTO CIEIUICHHUsS TpPyHTa, 3aJIeTaroliero
HETMOCPEACTBEHHO MO moaoBor pyHaamenTa, klla;

di — rnyOuna 3anokeHuss (GpyHIaMEHTOB OCECIOABAIBHBIX 3[aHHN OT YpPOBHSI
IUTAHUPOBKM WJIM TIPUBEJICHHAs TJyOWHA 3aJI0KCHUS HApPYXXHBIX M BHYTPECHHUX
(GyHIaMEHTOB OT I0JIa T0/[Baja, M.

['myOuHa 3a10KeHns (YHIAMEHTOB OIIPEACIIIETCS 10 (GOpMYyIIe
d, =h, +h, 25 (20)
Y
rie hs— TosmuHa ¢10s TpyHTa BhIIIE MOAOMIBEI (yHIaMEHTa CO CTOPOHBI ITOIBAJIA, M;
et — TONIIMHA KOHCTPYKIMH I10JIa TIOABAJIa, M;
¥.,— PacueTHOE 3HaYeHHe YeIbHOrO Beca MaTepuaia roia noasana, kH/m?;
dp— rmyOuHa mojBaa, paCCTOSHHE OT YPOBHS IJIAHUPOBKH JI0 T10J1a MOIBaja, M
(U1t COOPYKEHHH ¢ TTOBATIOM TTyOUHOM CBBIIIE 2 M IPUHUMAIOT PABHBIM 2 M).
Ecmu di > d (d - rnyOuna 3amokenust GyHIaMEHTa OT YPOBHS ILIAHHPOBKH), B
dopmyne (19) npuaumaror di1=d u dp = 0.

Tabnuna 9 — 3navenus kodpuiueHToBy,, u 7.,

Kosdpdunuent y .,
JUISL COOPYKEHUM C
J)KECTKOM KOHCTPYKTUBHOM
IpyHTHI Kos(pumuent 7., CXEMOH MpHu
OTHOILEHNH TJIMHBI
COOPYKEHHsSI K BBICOTE
L/H, paBHOM
4 u Oosee 1,5 u MeHee
KpynHoo610MouHBIE c NIECYaHbIM
3al0JIHUTENIEM U [ECYaHble, KpOMe 1,4 1,2 1,4
MEIKHMX U IBIIEBATHIX
Ilecku menkue 1,3 1,1 1,3
Ilecku npLIEBATHIE 1,25 1,0 1,2
Ileckn, HachIIEHHBIE BOIOM 1,1 1,0 1,2
[TbieBaTo-rIMHKUCTHIE (CYNECH, CYTITHHKU
Y TJIMHBI C IOKa3aTeIeM TeKY4eCTH TPyHTa 1,25 1,0 1,1
IL<0,25)
To xe mpu 0,25 < 1.<0,5 1,2 1,0 1,1
To xe mpu I.> 0,5 1,1 1,0 1,0
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Tabmuua 10 — 3navenns ko>dbuuuentos M, M M,

Yron Yron

BHYTPCHHETO Koadduunentst BHYTPCHHETO Koaddunmentsr

igzgm o M, Mg M. ;gzzm o M, Mq Mec
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
5 0,08 1,32 3,61 28 0,98 4,93 7,40
6 0,10 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1,47 3,82 30 1,15 5,59 7,95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,35 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 7,21 9,21
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,25 9,98
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 5,00 39 2,28 10,11 11,25
17 0,39 2,57 5,15 40 2,46 10,84 11,73
18 0,43 2,72 5,31 41 2,66 11,64 12,24
19 0,47 2,89 5,48 42 2,87 12,50 12,77
20 0,51 3,06 5,66 43 3,12 13,46 13,37
21 0,56 3,24 5,84 44 3,37 14,48 13,96
22 0,61 3,44 6,04 45 3,66 15,64 14,64

3.3 Pacuert ocaaku ¢gyHIaMeHTAa METOAOM MOCTOHHOT0 CyMMUPOBAaHUS

Meton MNOCIOHHOTO CyMMHUPOBaHHUS OCHOBAaH Ha TOM, YTO OCaJKa OCHOBAaHUS
dyHIaMeHTa MO IEHTPAIbHOM OCH TOJOIIBBI OIpPEAENAeTCS KaK CyMma OCaJoK
OTJIEIBHBIX CIIOEB TPYHTA Ha KOTOpbIe pa30MBaeTcs CXUMaeMas TOJIa B Mpeienax
Ka)KJIOI'O F€0JIOTUYECKOTO CIIOSI.

BepTtukanpHble HanpspKEHUsT B OCHOBAHUM OIPENCISIOTCA KaK ISl OJHOPOIHOTO
M30TPOITHOTO JIMHEHHO-Ae(hOPMHUPYEMOTO TMOIYNPOCTPAHCTBA OT JEHCTBUS MECTHOM
PaBHOMEPHO PaCIPEICIICHHON HAarpy3KHu.

Ocanka ocHoBaHMsS (YHIAMEHTA OMpPEAENseTCS KaK CymMMa OCaJOK OTACIIbHBIX
CIO€B TpyHTa N, Ha KOTOpble pa3duTa cxumaemas Toima Hc omnpenenserca mo

dbopmye
n
szﬂZ(Uzpi'zi/EOi)1 (21)
i=1
rae ff — kodhPUIMeHT, 3aBUCAIUN OT OOKOBOTO PaCIIUPEHU TPYHTA V , MPUHUMACTCS
coryiacHo [2] paBHbIM 0,8;
Eoi — Monyns nedopmarum i— o citos rpyHTa, Mra;
0 ,,, — JIONIOJIHUTENIBHOE HaNpsKeHne rpyHTa, klla;

Zi — TOJILIMHA I-TO CJIOSI, M.
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JIOTIOJTHUTEIBHOE HAMPSDKEHHE TPYHTA ONPEeieTCs o popMylie
., =a, P, (22)

Zpbi
raeo; — K03QpPUUUeHT, IpUHUMaeMblii o Tadbauue 11.

P, — IONOJIHUTENBLHOE CpeHee aaBieHue, klla.

JlonoHUTENbHOE CpeiHEee JIaBlICHUE onpeiesaeTcs mo Gopmye
POZPII_GZQOZPII_y;I'd 1 (21)
rje p,— CpeaHee AaBieHUE Mo nojaomBe dyHaamenTa, klla;
¥ 11— pacyeTHOC 3HAYCHHUE YJCIBHOTO Beca CJOS TPYHTA, 3aJICTaloIiero BBIIIC
nofomskl pyHaamenta, KH/m3;
d — rimyOuHa 3anoxeHus GyHIaMeHTa,;

0,4, — IPUPOJIHOE HANPsLKEHKE TpyHTa, Klla.

IIprpoaHoe HANPSIKEHUE o, ONPENENAETCS 110 GOopMyIIe

ngi = Zyizi ’ (22)
i=1

IJI€ Ji — YAeNbHBII Bec MpUpoHoro rpyHTa, KH/m3,;
Zi — TOJIIMHA I-TO CI0s, M;
N — YKCIIO CJIOEB IPYHTA.

OTtnenbHBIE CIIOM PEKOMEHIYeTCsl MPUHUMATh MOIIHOCThI0 He Oonee 0,4 m. Jlns
dbyHIaMEeHTOB OOJIBIINX pa3MepoB (MIHPUHA TOIOMIBHI GyHIaMEeHTa b > 4m) MOUTHOCTD
OTJIEIBHOTO CIIOS 1eJIeco00pa3Ho MpuHUMaTh He 6oiee 0,2 M.

Cxema K pacyeTy OCaJku MO METOIy MOCIOWHOIO CYMMHUPOBAHUS NpPHUBEJCHA Ha
pucyHke 1.

-¥p.3
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v Z L Z
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/

Pucynok 1 — Cxema k pacyeTy ocaku o METOLY MTOCIOMHOTO CYMMHPOBAHHUS
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Tabnuia 11 — 3nadenus kodddunuenTa o

2z Koaddunment o s pynaaMeHToB
&= Y NPSIMOYTOJIbHBIX C COOTHOIIEHUEM cTopoH N=I/b JICHTOYHBIX
KPYTITBIX 10 [14 |18 [24 [32 [50 =10
0 1 1 1 1 1 1 1 1
0,4 0,949 0,96 | 0,972 | 0,975 | 0,977 | 0,977 | 0,977 0,977
0,8 0,756 0,8 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 | 0,53 | 0,545 0,550
2,4 0,214 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0,470 0,477
2,8 0,165 0,201 | 0,260 | 0,304 | 0,349 | 0,383 | 0,410 0,420
3,2 0,130 0,160 | 0,210 | 0,251 | 0,294 | 0,329 | 0,360 0,374
3,6 0,106 0,131 | 0,173 | 0,209 | 0,250 | 0,285 | 0,319 0,337
4,0 0,087 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,285 0,306
4,4 0,073 0,091 | 0,123 | 0,150 | 0,185 | 0,218 | 0,255 0,280
4,8 0,062 0,077 | 0,105 | 0,130 | 0,161 | 0,192 | 0,230 0,258
5,2 0,053 0,067 | 0,091 | 0,113 | 0,141 | 0,170 | 0,208 0,239
5,6 0,046 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 0,223
6,0 0,040 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,173 0,208
6,4 0,036 0,045 | 0,062 | 0,077 | 0,099 | 0,122 | 0,158 0,196
6,8 0,031 0,040 | 0,055 | 0,064 | 0,088 | 0,110 | 0,145 0,185
7,2 0,028 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 0,133 0,175
7,6 0,024 0,032 | 0,044 | 0,056 | 0,072 | 0,091 | 0,123 0,166
8,0 0,022 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 0,158
8,4 0,021 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 0,150
8,8 0,019 0,024 | 0,033 | 0,042 | 0,055 | 0,071 | 0,098 0,143
9,2 0,017 0,022 | 0,031 | 0,039 | 0,051 | 0,065 | 0,091 0,137
9,6 0,016 0,020 | 0,028 | 0,036 | 0,047 | 0,060 | 0,085 0,132
10,0 0,015 0,019 | 0,026 | 0,033 | 0,043 | 0,056 | 0,079 0,126
10,4 0,014 0,017 | 0,024 | 0,031 | 0,040 | 0,052 | 0,074 0,122
10,8 0,013 0,016 | 0,22 | 0,029 | 0,037 | 0,049 | 0,069 0,117
11,2 0,012 0,016 | 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
I[IpumMeuvanus
1 B Tabnuiie 0603HaueHo: b — mmpuHa win auametp ¢yHnamenta, | — miuHa GyHaamenra.

2 JIns pyHIaMEHTOB, UMEIOIINX MOIOMIBY B (hopMe MPABUIBLHOTO MHOTOYTOJIHUKA C TUIOIIAIBI0
A, 3HaYeHUS IPUHUMAIOT KaK Ui KPYIJbX QyHAaMEeHTOB paauycoM r= A/ .

3 JInst mpoMeKyTOYHBIX 3HaUeHUH & U € K0d(PPUIMEHTHI o ONPEENIIIOT UHTEPIOISINEH.

3.4 Pacuer

H.A. IlpiTOBH4YA

0CaaoK (YHIAaMEHTOB

METOA0M

IKBUBAJCHTHOI'O

cJ10od

MeTo PKBHBAJICHTHOTO CJIOSi OCHOBAH Ha PEIICHUU JIMHEWHO-IE()OPMHUPYEMBIX
TEJ, YIYUTHIBACT OTPAHUYCHHOE OOKOBOE paCIIMpPEHWE TPYHTOB; BCE COCTABIISIIONINE

HOPMaJIbHBIX HaMPSHKEHUH B CKATOW 30HE TPyHTA MO PyH/IaMEHTOM.
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Ocanka ¢hyHaaMeHTa BeIUUCsETCS IO Gopmyie
S=hm,P, , (23)
rjie P, — NOTIOJHHUTEILHOE CpelHee JaBlieHue, onpeaensemoe mo Gopmyse (21), klla;
N — MOIIIHOCTH SKBHBAJICHTHOTO CJIOSI, M.

MOIIHOCTH 3KBUBAJIEHTHOI'O CJI0sI, ONIpeAeNsaeTcs no Gopmyse
he= A4, - b, (24)
rae A, — KO3Q(UIHMEHT 3KBUBAJIEHTHOTO CIIOS, YUUTHIBAIOLIUNA >KECTKOCTh U (opMy
MOJIOIIBHI (hyHIaMeHTa (MpUHUMAETCs 1Mo Tadnuie 12).
Myt — cpeaHuil KO3P(ULUHUEHT OTHOCUTEIBLHOM C)KUMAaeMOCTU TPYHTA.

Cpennuii K0O9()PUITMEHT OTHOCHTEIBHON CKUMAaeMOCTH TPYHTA ONPEACISICTCS 10
dbopmyne

Hhm,z
mvt — i i S ’ 25
; oh: (25)

rze Myi— K03 GUIUEHT OTHOCUTEIILHOM C)KMMAEMOCTH | — TO CJIOS TPYHTAa,;

hi — MOIITHOCT® | - TO CJI0s TPYHTA, M;

Zi — pacCTOSIHME OT HIDKHCH TOYKHM OSKBHBAJCHTHOW OMIOPHI 10  CPEIUHBI
I-ro cios, M.

B pacuetHOl cxemMe CXKUMaeMyl TOJIY TPYHTa, OMNPEIETSIONIYI0 OCaAKy
dbyHIaMeHTa, MPUHUMAIOT PaBHOM JBYM MOITHOCTSM 3KBHUBAJIEHTHOTO CJIOS:
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QIHRULOBIII [9HUILI QIYHRHULIORI U A19IdoaL HodAD JiardogrArron U A19rdodL UNHUIIAD M I9HUILL | /e =®
QI9HhULOBLLIONIEIN

WMHUIIAD U I9HHUI

SIHRHIOBIII MNHUILIAD) IO | exqrrer u yuged J

MV KOILD OJOHIHAIregUaNe eLHOUNU((EOM oUHORBHE - 7] BIMIQR],
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4 Pacuyet cBaitHOTO yHAaMeHTa

CaliHblil (hyHIAMEHT - 3TO MHXKEHEPHAs KOHCTPYKIIMS, MpeJHa3HaueHHas st
nepejayu Harpy3Ky Ha MPOYHBIEC CIIOM TPYHTA, PACIONIOKEHHbIe Ha rinyOuHe CBaifHbIM
(yHIITaMEHT COCTOUT U3 CBail U pocTBepka. CBas - 3TO BEPTUKAJIBHBIN WM HAKIOHHBIN
CTEP>KCHb, BBIMOJHAEMBIM W3 pa3IMYHBIX MarepuanoB. PocTBepk - 3To OanouyHas
CUCTEMA, PaCIpPEAEIISIONAas Harpy3Ky OT Ha3€MHBIX YaCTel COOPYKEHUS Ha OTAECIbHBIE
CBaHU.

Pacuér cBaitHpiXx ()yHIaMEHTOB U HUX OCHOBAHUHN JOJKEH OBITh BBIMOJHEH B
COOTBETCTBHH ¢ [3] 1O IIPEICIbHBIM COCTOSHUSAM JBYX TPYIIIL.

IlepBas rpynma:

a) 1Mo MPOYHOCTH MaTepuasa cBail 1 CBaHBIX POCTBEPKOB;

0) mo HecyIel crocoOHOCTH (MPeeTbHOMY CONMPOTUBIICHUIO) TPYHTa OCHOBAaHUS
CBai;

B) 1O motepe oOuiel yCTOMYMBOCTH OCHOBaHWI CBaWHBIX (DYHIaMEHTOB, €CIM Ha
HUX TEePEaloTCsl 3HAUYUTENIbHbIE TOPU30HTAIbHBIE HArpy3Ku (MOJMOPHBIE CTEHBI,
dbyHIaMEHTHI PACIOPHBIX KOHCTPYKIMK WU JAp.), B TOM YHCIIE CEHCMHYECKHE, €CIIH
COOPY’KEHHUE PACIIOIOKEHO HA OTKOCE WIJIM BOJIM3M HETO UM €CIIM OCHOBAHHUE CIIOKEHO
KPYTOIAIatOIIUMU CJIOSIMU TPYHTA.

Takue pacu€rbl clienyeT TPOU3BOAUTh C YYETOM KOHCTPYKTHUBHBIX MEPOIPUITUH,
IPETYCMOTPEHHBIX JIJIS MPEIOTBPAICHUS CMEIIECHUS MPOSKTUPYEMOTo (pyHIaMeHTa.

Bropas rpynmna:

a) Mo OcajJKaM OCHOBaHHU CBall W CBaHBIX (YHAAMEHTOB OT BEPTUKAIbHBIX
Harpys3ok;

0) Mo mepeMenieHusIM CBail COBMECTHO C TPYHTOM OCHOBAaHUN OT JEWCTBHS
TOPU30HTAIIBHBIX HATPY30K U MOMEHTOB;

B) MO O0Opa30BaHUIO WJIM YPE3MEPHOMY PACKPBITHIO TPEUIMH B 3JIEMEHTax
KeIe300€TOHHBIX KOHCTPYKITUH CBAHBIX (PyH/IaMEHTOB.

B pacuérax ocHOoBaHMI CBalHBIX (YHAAMEHTOB CJIEAYET YUYHUTHIBATH COBMECTHOE
NEeWCTBHE CHJIOBBIX (PAKTOPOB W HEOJAroNMpUATHBIX BIMUSHUN BHEIIHEH Cpeabl
(HampuMep, BIUSHHUE TIOJ3€MHBIX BOJ MU HMX peXuMa Ha (U3HKO-MEXaHHUYECKUE
CBOMCTBa TPyHTOB U AP.).

Harpy3ku u BO3meWCTBHSA, yYUTHIBa€MbIe B pacuérax CBalHBIX (DYHIAMEHTOB,
Kod(hPUIMEeHTH HANEKHOCTH 0 HArpy3Ke, a TakKe BO3MOXKHBIE COUYETAHHS Harpy30K
CJIeyeT IPUHUMATh B COOTBETCTBHH C TpeOoBaHMsIMHE [4].

Pacuér cBaii, cBaltHBIX ()YyHAAMEHTOB M MX OCHOBAHHH MO HECYIIEH CIOCOOHOCTU
HEOOXOMMO BBHITIONHATH HAa OCHOBHBIE H OCOOBIE COYETaHUS HArpy3oK, IO
nedopMaIysM - Ha OCHOBHBIE COYCTAHMUS.

Bce pacuéTsl cBaif, cBaitHBIX (DYHIaMEHTOB U UX OCHOBAHUM CIIEYET BBHITIONHATH C
HCMOJIb30BAHUEM PACUYETHBIX 3HAUEHUN XapAKTEPUCTUK MATEPUAIIOB U TPYHTOB.
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4.1 Onpenesnenue riiyOMHbI 327105)KEHHUS MOAOIIBbI CBAlTHOI0 POCTBEPKA

['myOuHa 3a0KeHus] TOIOIIBEI CBAITHOTO POCTBEPKA HAa3HAYAETCA B 3aBUCHMOCTH
OT KOHCTPYKUHWHU 3/1aHMsI, YCJIOBHM MJIAHUPOBKH M BBICOTHI POCTBEPKA, a TaKXe OT
pacyeTHOM TIyOMHBI TPOMEP3aHUsl TPYHTA (1Sl MyYUHUCTBIX TPYHTOB).

4.2 HaznaueHue JJIMHBI CBaN

HaznaueHue AJIMHBI CBaWl MPOU3BOAMUTCS B 3aBUCUMOCTH OT T'PYHTOBBIX YCIIOBUM
CTPOUTENBHON MIIOMIA/IKK, BUJA U BEJIMYMUHBI HArpy3Kku (IUisi BUCAYUX cBail). HuwxHue
KOHI[BI CBaM HEOOXOAMMO 3ariyOJisiTh B MaJlOC)KMMaeMble TPYHTBI, Ipopesas Ooiiee
cinaOsble. Ilpu 3TOM 3arny6iieHne cBau B IPyHTbI, IPUHATHIE 32 OCHOBAHHE JOHKHO OBITH
He MeHee 1 meTpa.

B pesynbTare nnuHa cBail OyJeT CKIaAbIBaTbCS M3 3aJC€JIKH €€ B POCTBEPK

(0,05 = 0,3 M), y4acTKOB, MPOXOASAIINX Yepe3 MJIACThI CIA0BIX TPYHTOB U y4acTKa
3a/ieNKu B pabouunit cioi. [{nnnHa cBau omnpeaensercs no Gopmysie

L=Az+> h;+h,, (27)

rae Az — 3aJiefka CBau B pOCTBEpK, NpuHUMaetcs paBHou 0,1 meTpa mpu mapHUpHOM
3azaenke u 0,5 MeTpa Mpu KECTKOU 3a€IIKE;

zhgi — MOIIHOCTb | - TO CJIOS TPYHTA, M;
h, — riayOuHa 3a/1e7K1 CBau B HECYILUM CIOU, M.

4.3 OmnpeneseHue Hecyumieil CrHocOOHOCTH BHCSIYeH CBaM MO TPYHTY
Pac4YeTHBIM CIOCO0OM

Hecymas ciocoOHOCTh CBau OINpenemsieTcsl UCXOs U3 JIBYX YCJIOBUN: IPOYHOCTH
MaTepuaia CBaW M TPYHTA, BOCIPHHHMAIOIIETO0 HArpy3Ky oT cBau. [Ipu mpoBepke
NPOYHOCTH CBaW [0 MaTepUaTy HAaXOMIT HEMOCPEJACTBCHHO CHIIY pPacYeTHOTO
COIIPOTHUBJICHHSI CBaM IO MaTepHaly.

Hecymyro ctocoOHOCTH CBau 1O TPYHTY ONPEACIISIOT CICIYIOIIHUMH CITIOCOOaMHU:

1) pacyeTHBIM, OCHOBAaHHBIM Ha WCIOJB30BAHWHM TAOJIMYHBIX 3HAUCHUM
pacueTHBIX CONPOTUBJICHHI IpyHTa 110 [3];

2) JAVMHAMHYECKHUM;

3) TpPOOHBIMH CTATUYCCKHUMH HArpy3KaMH,

4) CcTaTHYECKUM 30HJIMPOBAHHCM;

5) wWCHbITAHWEM STAIOHHOW CBaCH.

CornacHo [3], 11 BUCsSYel 3a0WBHOW CBauW, HeCyIlas CHOCOOHOCTh OTPEICIIICTCS
o ¢popmyiie

Fq :7c[7/cRRA+UZ7/cf fihi]1 (28)

r71e yc — K03 PuImeHT ycaoBuii paboThl CBau B TPYHTE, IPUHUMAEMbBIA PaBHBIM 1;
R — pacdeTHOe CONMPOTUBIECHUE TPYHTA O] HI>)KHUM KOHIIOM CBau, MPUHUMAEMOE
o Taomure 13, x[1a;
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A — mIomaak ONMpaHus HA TPYHT CBaW, MPUHUMAEMasl 1O IJIO[AJAN MOTEPEIHOTO
CeYeHMs] cBau OpYTTO WM MO IUIOUAAM TONEPEYHOTr0 CEYEeHHsI Kamy(JeTHOro
YIIMPEHHUS TI0 €70 HAUOONBIIEMY TUAMETPY, M;

U — Hapy>KHbIH IEPUMETP MONEPEUHOTO CEYEHUS CTBOJIA CBAU, M;

fi — pacueTHOe coOmpOTUBIEHWE I-TO CJOS TPYHTa OCHOBAaHUS Ha OOKOBOW
MOBEPXHOCTH CBau, NpuHUMaemoe 1o Tabnuue 14, klla;

hi — TonmHa i-rO0 COS TPYHTA, CONPUKACAIOUIETOCS C OOKOBOW MOBEPXHOCTHIO
CBaW, M;

YeR, Vet — KOI(PPUIUEHTHI YCIOBUI pabOThl IpyHTa COOTBETCTBEHHO IOJ HUXHUM
KOHIIOM M Ha OOKOBOM TIOBEPXHOCTH CBaH, YYWUTHIBAIOIIME BIMSHUE CIOcoOa
NOTPY’KCHUsI CBAaW HA pacueTHBIC CONMPOTUBIEHUS TPyHTA U IPUHUMAEMBbIE MO TabIuIe

15.

Tabnuua 13 — PacueTHble CONMPOTUBIICHUS MOl HUKHUM KOHIIOM 3a0MBHBIX CBai

Pacuernrie COIMPOTUBJICHHUA IO HU)KHHUM KOHIIOM 3a0MBHBIX U BIaBJINBAa€MbIX
Cov6 cBall M cBail-000J104€eK, NorpykaeMblx 06e3 BeleMKH TpyHTa R, klla
TyouHa MIECKOB CPEJIHEN MIIOTHOCTH
IIOTPYKEHUS cpenmeii
HHXXHETO0 KOHIla TpaBCIIMCTBIX | KPYIHBIX - K MCECJIKHUX | IIBIJIEBATbhIX -
CBau, M DYITOCTH
[JIMHUCTBIX TPYHTOB IPU MOKa3arese Tekydectu |, paBHOM
0 | 01 [02] 0,3 | 04 | 05 |06
6600 3100 2000
3 7500 4000 3000 2000 1200 1100 600
6800 3200 2100
4 8300 5100 3800 2500 1600 1250 700
7000 3400 2200
5 8800 6200 4000 2800 2000 1300 800
7300 3700 2400
7 9700 6900 4300 3300 2200 1400 850
7700 4000 2600
10 10500 7300 5000 3500 2400 1500 900
8200 4400
15 11700 7500 5600 4000 2900 1650 1000
4800
20 12600 8500 |6200 4500 3200 1800 1100
25 13400 9000 |6800 5200 3500 1950 1200
30 14200 9500 | 7400 5600 3800 2100 1300
> 35 15000 10000 | 8000 6000 4100 2250 1400

IIpumeuanus

1 Hap yepToii gaHbl 3Ha4eHUs R U1 ECKOB, O] Y€PTOM - JUIsl [NIMHUCTBIX TPYHTOB.

2 Jlng npoMeXyTOYHBIX TJIYOMH HOTPY)KEHHsI CBail M NMPOMEXKYTOUYHBIX 3HAUYEHUI IOKa3aTes
TeKy4ecTH |L ITMHUCTBIX TPyHTOB 3HaueHHs R u fi onmpenenstor naTepnonsuen.
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Tabnuua 14 — PacueTHble CONMPOTUBIICHUS HA OOKOBOW MOBEPXHOCTU 3a0UBHBIX CBal

Pacuernsbie conpoTuBIeHHs HA OOKOBOI MOBEPXHOCTH 3a0MBHBIX U
BJIaBJINBAEMBIX CBaii U cBaii-o0oouexk fi, kI1a
Cpennsis riryouHa MEeCKOB Cpe/IHEN TIIOTHOCTHU
PACIOJIOKEHHUS CIIOS KPYITHBIX U CpEIHEN vemanx | memesatex | - | - | - | - | - | -
rPYHTa, M KPYITHOCTH
[JIMHUCTBIX TPYHTOB IIPU MOKa3arene TeKydecTu |, paBHOM
<0,2 | 03 | 04 [05[06]07][08]09]10

1 35 23 15 12| 8| 4|14 |32

2 42 30 21 17112 7|1 5| 4 | 4

3 48 35 25 2011418 | 7|16 |5

4 53 38 27 221161 9 | 8| 7|5

5 56 40 29 241171101 8 | 7| 6

6 58 42 31 251181101 8 | 7| 6

8 62 44 33 26119|110| 8 | 7| 6

10 65 46 34 271191101 8 | 7| 6

15 72 51 38 28120111 8| 7| 6

20 79 56 41 30120112 8| 7|6

25 86 61 44 321201121 8| 7| 6

30 93 66 47 3412111219 |8 | 7

> 35 100 70 50 3612211319 |8 |7

[Ipumeuanus

1 Ilpu ompeneleHUH PacYETHOTO COMPOTHBIICHUS TPyHTA Ha OOKOBOW MOBEPXHOCTH cBail fj,
CIIeIyeT yYUThIBATh TPEOOBaHMS, WM3JI0KEHHBIE B MpuMedanusx 1. 2, k Tabmume 13.

2 Ilpu ompeneneHWH PAaCYETHBIX COMPOTHBIICHHA TPYHTOB Ha OOKOBOW IMOBEPXHOCTH cBaif fi,
IJ1aCThl TPYHTOB CIIEAYET pacuJICHATh Ha OJJHOPOIHBIE CIIOU TOJIIMHOM He 6osee 2 M.

3 3HaveHUs PacYCTHOTO COIMPOTHBIICHUS IUIOTHBIX IMECKOB Ha OOKOBOW MOBEPXHOCTH cBaif fi
cienyet yBenuuuBaTh Ha 30 % 10 cCpaBHEHUIO CO 3HAYEHUSIMU, IPUBEJCHHBIMU B TaOJIHIIE.

4 PacueTHbIe COMPOTUBIICHHS CyIIeCei U CYTIIMHKOB ¢ Ko3(duirenTom nopuctoctu e < 0,5 u riun
¢ ko3 dunrenTom nopuctoctu e < 0,6 crieayeTr ypenuuuBaTh Ha 15 % 10 CpaBHEHHUIO CO 3HAUEHUSMU,
MIPUBEACHHBIMH B TaOJINIIE, IPU JTIOOBIX 3HAYECHUSX OKA3aTeNs TEKYYeCTH.

Tabmuma 15 — Koaddunuents! ycnopuit paboThl TpyHTa

Koaddunuentst ycaosuit
paboThI TPyHTA IIPU pacyeTe

Crioco0bl TIOTpyKeHHsI 3a0UBHBIX U BJIABIMBACMBIX CBail U CBaii- HECYIIEH CIIOCOOHOCTH CBai
000JI04€EK, TOT aeMbIX 0€3 BBIEMKH I'PYHTA, U BUJIBI TPYHTOB o N
’ Py pyHta, pyH A Ha OOKOBOI1
HUXHUM
MIOBEPXHOCTH Ycf
KOHIIOM )cR

1 TlorpyxeHue CIIIOMIHBIX M TMOJBIX C 3aKPBITBIM HUKHUM KOHIIOM
CBall  MeXaHWYeCKMMH  (TMOJBECHBIMHU),  IMMAPOBO3AYIIHBIMH  H 1,0 1,0
IN3EIbHBEIMHA MOJIOTAMHU

2 Tlorpyxenue 3a0UBKOW ¥ BJaBIMBAaHHWEM B MPEIBAPUTEIHLHO
mpoOypeHHbIE JHAECPHbIE CKBAXHHBI C 3arTyOJ€eHHEM KOHIIOB CBail He

MmeHee 1 m:

a) paBHOM CTOPOHE KBaJpaTHOH cBan 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBaIpaTHOM cBan 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBAJAPATHOM WM JUaMeTpa CBau KPyrjioro 1,0 1,0

cedeHus (AJ1s ONop JUHUM JIEKTponepeIadn )
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[Tponomxenue Tabauiet 15

KoaddurmenTst ycnouit
paboTHI TPYHTA MPU pacyeTe

CriocoObI OTpyXeHUs 3a0MBHBIX U B/IaBIIMBAEMBIX CBail U CBaii- HECyIIel crmocoOHOCTH CBai
000JI09€eK, MOTPyX)aeMbIX 0€3 BIEMKH IPYHTA, U BUIBI TPYHTOB o
> TTOTPYX PYHTS, pyH A 101 HUOKHUM
HIDKHUM
KOHIIOM YcR
KOHIIOM YcR

3 IlorpyxeHue ¢ TMOAMBIBOM B II€CYAHBIE T'PYHTHI HpPU YCIOBUHU
JNOOMBKM CBail Ha TOCJETHEM OJTale NOTPYyXeHHs O0e3 MpUMEHEHUs 1,0 0,9
noaMbIBa Ha 1 M u Oosee

4  BuOpomorpyxeHue  cBaii-000JI0YeK, BHUOPONOTPY)KEHHE U
BHOPOB/IaBIIMBaHHE CBAil B TPYHTHI:

a) TIECKU CPEAHEH TUIOTHOCTH:

KpYIIHbIE U CPEAHEN KPYITHOCTH 1,2 1,0
MEJIKHE 1,1 1,0
IIbUIEBATHIE 1,0 1,0
0) TIIMHUCTBIC ¢ TIOKa3aTesieM TekydecTd I = 0,5:

cyrecu 0,9 0,9
CYTJIMHKH 0,8 0,9
TJIMHEL 0,7 0,9
B) TJIMHUCTBIC C IMOKa3zareieM Tekydectr | < 0 1,0 1,0

5 TlorpyxeHue MOJIOTaMH TOJIBIX JKEJIe300€TOHHBIX CBAM C OTKPBITHIM
HIDKHUM KOHIIOM:

a) TP TUaMeTpe MoJIOCTH cBan MeHee 0,4 M 1,0 1,0
0) To xe, ot 0,4 10 0,8 M 0,7 1,0
B) 1,5 M B cyrnuHKax W TJIMHAX 0,7 1,0
6 IlorpyxeHue BIaBIMBaHUEM CBaiA:

a) B TIECKU KPYIHBIC, CPEIHEN KPYITHOCTH U MEJIKHE 11 1,0
0) B IMECKU TIbLICBATHIC 1,1 0,8
B) B IJIMHUCTBIC TPYHTHI ¢ MOKazaTeneMm Tekydectu | < 0,5 1,1 1,0

[Ipumeuanus
KoadduumeHTsl yer U yef MO 103. 4 AJs TIIMHUCTBIX TPYHTOB C Moka3aTesieM Tekydectu 0,5 > 1. >0
ONPEEIISAIOT UHTEPIOJISIIHEH.

4.4 OnpenesieHne KOJIMYECTBA CBAil B PACYETHOM CeYeHUU

Hcxonss w3 BenUUMHBI U YCIOBUS (KOHCTPYKTHBHOTO) pa3MElIeHusi CBaidl B
POCTBEpPKE, HAXOAAT YCIOBHOE JAaBICHHUE MOJ MOA0MBOKU pocTBepka PQ, klla, cormacHo
dbopmye

p e (28)
9 2
(3-d)

rae Fr — cuna pacueTHOro cOnpoTUBIIEHUS CBaU IO TPyHTY, KH;
d — pasmep momnepeyHoro ceYeHHs CBau, M.

[Tnomans pocTBepka HaxX0AUM 10 HOpPMyIIe

N
Ay = n 29
’ pg_7/f°7/m'dg’ ( )
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rae Noi — pacueTHas Harpy3ka mo o0Opesy dyHaameHTa no | rpymnme mnpeaenbHbIX
coctostHui, KH;

Von— OCPCAHCHHOC PpaCUCTHOC 3HAYCHHUC YACJIBHOI'O BECa I'pyHTa WM Marcpualia

poCTBepKa, MpuHUMaercsa paBHbIM 17 kH/M® mis nopsanbHeix 3nanuii u 20 kH/M3 s
OecroaBajIbHBIX 30aHUMN,

V't — k03 HUIUEHT HAIEKHOCTH IO HATPY3KH, IPHHUMAETCS coryiacHo [4];

d, — rryOuna 3an0KeHus pOCTBEPKA, M.

Jlanee onpenensieM BeC pOCTBEpKa C TPYHTOM Ha ycTynax no gopmyie

Ng =7 Ay 7m-dy. (30)
KonnuecTBo cBail B pOCTBEpKE ¢ YUETOM €T0 Beca onpesensiercs mno hopmye
e (NOI +N g )
n= , (31)
FR

rae 7 — K03 UIMEHT, YYUTHIBAIOIIMKA JEHCTBHE MOMEHTAa U MPUHUMAEMbI pPaBHBIM
1,1+1,6 (mpu M = 0 koadurent n = 1).

Heo6xonuMoe umciio cBali n Ha OJWH TOTOHHBIA METP JUIMHBI JIEHTOYHOTO
dbyHIaMeHTa onpeesnseTcs mo Gopmyie

n= No,
F,-8-d*-h-y_
rae d — nuamerp (CTOpOHA CBau), M;
h — BeICOTa pOCTBEpKa, M.

(32)

[lonyyeHHOe 4YHCIO CBail OKpPYIJAETCA [0 I1EJIOr0 Yucia U TPOEKTUPYETCS
cBaifHBIA (hyHIaMeHT. PaccTosHMEe MEXay CBasMH CleyeT NMPUHUMATh paBHBIM 3d, a
MakcuMmanpHoe 6d, rme d — cropoHa KBajgpaTHOWM WM OoJbllias CTOPOHA
PSIMOYTOJILHOM CBau MJIM JUAMETP CBaW KPyrioro ceueHus. Paccrosinue ot kpasi cBau
70 Kpas poctBepka nmpunumaetrcs He meHee 100 MM, a TonmmmHa pOCTBEpKa KpaTHa
300 mM. Jlms pocTBepka MOA KOJOHHY BBICOTa HA3HAYAETCS KOHCTPYKTUBHO C
MUHHMAJILHOM TOJIIMHOMN, a 3aT€M MPOBEPSETCS MO yCIOBUIO MPOJIABIMBAHUS, YTOOBI
MOJIYYUTh MUHUMAJIBHBIE Pa3Mephl POCTBEPKA.

4.5 OnpenesieHue (paKTHYECKOH HATPY3KHM HA CBAKO

PacueTnas ¢akTuueckas Harpyska, IepeaaBaemMas Ha CBal, OMNPEACNSeTCs I0
dbopmye
M. .
_ 2N e} Y 33
p n Z 2 (33)
0 Yy

rae 2N - pacdeTHas CXKHMArIIas Cuja C y4eTOM Beca POCTBEpPKAa M Beca IpyHTa Ha
ycTymnax poctepka, kH;

N
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M - pacyeTHblE MOMEHTBI OTHOCHUTEJIBHO TJIABHBIX Oced X MU Y IUIaHA CBAall B
IIJIOCKOCTH ITOAOLIBBI pOCTBEpKa, KHM;
n,— YUCIIO CBall B yHIaMEHTE, LIT.;
Yy - pacCTOSHHME OT TJIABHBIX OCEH JO OCH CBau JUIsi KOTOPOW BBIYMCIIAETCS
pacyeTHas Harpyska, M;
F4¢ — Hecymas cnocoOHOCTh cBau, KH.

4.6 Pacuert cBaiiHoro ¢pynaamenTa no aegpopManusim

CornacHo pekoMeHgauusM [3], pacuer cBalHOTO (yHIaMeHTa 1o AehopMalHsIM
OPOU3BOJAT METOJIOM TIOCIOWHOIO CYMMHMPOBAaHHS WM METOJIOM 3KBHUBAJIEHTHOI'O
cilosi. Pacdyer ocaaku, a Takke pacueT CTaOWIM3alUMU OCAaJKM BO BPEMEHHU
OPUHLMIIHAIBHO HE OTJIMYaeTcs Mg (pyHIaMeHTa MEJNKOro 3ajl0KeHHUS M CBAaHOIo
¢yHnamenrta. Pa3Huia numbe B TOM, YTO B ciiydyae (pyHAaMEHTa MEJIKOTO 3aJ0XKEHUs
UCMOJIb3YIOTCSI pealibHble €ro pa3Mepsl (M1yOuHa 3anoxkeHuss d U MIomab MOJOIIBbI
A), a B cilydae cBaillHOro (pyHaamMeHTa pa3Mepbl YCIOBHOTO (yHIaMEHTa U JAaBJICHUE
[OJ €ro MoAOouIBOW. ['paHMIBl YCIOBHOTO (PyHAAMEHTa OMNPENENAIOT CIEAYIOINUM
0o0pa3oM: CHU3Y - IUIOCKOCTBIO, MPOXOASILEH Yepe3 HI)KHUE KOHIIbI CBail; ¢ OOKOB -
BEPTUKAJIbHBIMHU TUIOCKOCTSIMU, OTCTOSILIMMU OT OCEd KpaWHUX PsOB BEPTUKAIBHBIX
cBaii Ha paccrossHuu 0,5 mara cBaii, Ho He Oonee 2d (d - muamerp WM CTOpPOHA
MOTIEPEYHOT0 CEUEHHUs CBaM), a MPU HAJIIMYUU HAKJIOHHBIX CBal - MPOXOIAIIMMHU Yepe3
HIDKHUE KOHIIBI ATHX CBall; CBEPXY - HOBEPXHOCTHIO IUIAHUPOBKHU TPYHTA.

4.7 TpebGoBaHUsI K KOHCTPYMPOBAHHUIO CBAHHBIX ()YHIAMEHTOB

B 3aBHUCHMMOCTM OT KOHCTPYKIMHU 3[1aHHMS TPUMEHSAIOT JICHTOYHBIE POCTBEPKH,
POCTBEPKH CTAaKaHHOIO THUIA M IUIMTHBIE POCTBEPKHU. JIEHTOYHBIE POCTBEPKHU
OPUMEHAIOT, KaK MPaBWJIO, Ul 31aHUI C HECYIIMMHU CT€HaMH. POCTBEpKH CTaKaHHOTO
TUIA, COCTOSIIME W3 IUIMTHOM YacTH M TOJAKOJIOHHMKA — CTAaKaHHOW 4YacTH,
IPUMEHSIOT B 3IaHUSIX CO COOPHBIM KeIe300€TOHHBIM KapkacoM. [t TSKEMbIX 31aHul
U COOPYXCHUH NPUMEHSIOT, KaK IMpaBUiI0, OOJbIIepa3MepHbIC IJIUTHBIE POCTBEPKH.
Yucno cBait B ¢yHZAMEHTE W HX pa3Mepbl cleAyeT Ha3HadaTh W3 YCIOBUS
MaKCUMAJIbHOTO HCMOJIb30BaHUSI MPOYHOCTU MaTepuaia CBail U TPYHTOB OCHOBAHUS
MIpU PacyETHOI Harpyske, JAOIYyCKaeMOl Ha CBal, C YYETOM JIOMYCTUMBIX MEPErpy30K
KpailHUX cBaii B (QyHIamMeHTe B COOTBETCTBUU ¢ TpeboBanusmu [3]. Bribop
KOHCTPYKIIMM WU Pa3MEpOB CBaidl JOJDKEH OCYHIECTBIATHCS C YUYETOM 3HAUYECHUH H
HalpaBJICHHUs JICMUCTBUS HArpy30K Ha (QYHIAMEHTHI, a TaKkKe TEeXHOJOTHHU
CTPOUTENBCTBA 3/1aHUS U coopykeHus. CompsiKeHHe CBAaHOIO POCTBEPKA CO CBasiMU
JIOMyCKaeTCsl TMPEeAyCMaTpUBaTh Kak CBOOOJHO OMUPAIOMIMMCS, TaK € IKECTKHUM.
CBoOomHOE OnMpaHUE POCTBEpKA HAa CBAW JIOJDKHO YYHUTHIBATHCA B pacy€Tax YCIOBHO
KaK MIapHUPHOE COMPSIKEHUE U MPU MOHOJUTHBIX POCTBEPKAX JIOKHO BBIMNOIHATHCS
MyTEM 3aJIeJIKU TOJIOBBI CBaW B POCTBEPK Ha Tiyouny 5 - 10 cM. XKeéctkoe comnpsixenue
XKEI€300€TOHHBIX CBall C MOHOJUTHBIM KE€JI€300€TOHHBIM POCTBEPKOM  CIEAYET
npeaycMaTpuBaTh C  3a/ICJIKOM  TOJIOBBI CBaWl B POCTBEPK Ha  IJIyOuHY,
COOTBETCTBYIOIIYIO JJINHE AHKEPOBKHU.
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JakiIrouyeHue

PykoBOACTBO MO BBIMOTHEHHIO KYpPCOBOTO MPOEKTA MPEIHA3HAYEHO B MEPBYIO
odepenb IJs CTYyJAEHTOB. B CBA3M C 3THUM B COCTaB METOAUWYECKUX PEKOMEHIALNN
BKJIIOUEHBI TIOSICHEHUSI TI0 pasjesaM IpauyecKoi 4acTy U MOSICHUTEIBHOM 3alUCKU U
HEKOTOPBIE pa3/eibl TCOPETUUECKON YACTH.

MeTtonndeckne pPEKOMEHJAIMU COCTABJIEHbI B COOTBETCTBMHM C 3aJaHUEM U
BKJIIOYAIOT B ce0s1 00pa3Iibl JOKYMEHTOB, HEOOXOIUMBIX JJIS BBIOJTHEHUSI KYpPCOBOTO
mpoekTa (00pa3ibl TUTYJIBHOTO JIMCTA, 3aJaHusl, MpUMEpbl 0(OPMIICHUS) U CIIPABOYHBIN
marepuain. TutynsHbid auct k KII u 13, 3amanue opopMistoTcss B COOTBETCTBUM C
[Tpunoxenunem A, b, B.

Takum oO0Opa3oMm, METOAMYECKHE PYKOBOJCTBO IO BBINOJHEHUIO KYPCOBOMY
POCKTUPOBAHUIO TOMOTAeT CTYJIEHTaM OpraHu30BaTh pabOTy IO BBIMOJHEHUIO
KypCOBOT'O MTPOEKTA.
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TepMuHBI 1 onIpeaeIeHUA

I'pyntbl — n100BIC TOpHBIE TOPOJBLI, KOTOPHIE B HHKEHEPHO-CTPOUTEIHHOU
JESTEHPHOCTH YEJIOBEKA MCIIOJIB3YIOTCS B KQ4eCTBE OCHOBAHWA COOPYKCHHM, CPEMbI, B
KOTOPO¥ COOPYKEHUS BO3BOIATCS, WU MaTepHala sl COOPYKCHHH.

IIpoyHoCTh TPyHTA — CHOCOOHOCTH CONPOTHUBISATHCS BO3JACHCTBHIO BHEITHUX
Harpy30K HE pa3pyIiasch.

dyHIaMeHT — TMOA3EMHAs 4YacTh COOPYKCHHs, KOTOpas MpeIHa3HA4YeHA s
nepeIaun Harpy3Kd Ha OCHOBaHUE.

OcHoBaHue — 00J1aCTh TPYHTA, BOCIIPUHUMAIOIIEE JIABJICHUE OT COOPY KCHHSI.

Ocaaka — BepTUKAJIbHBIC MEepEeMEIICHUs TOA0MmBHl (yHaaMeHTa. OCHOBHON BUJ
nedopMarum.

OO0pe3 - BepxHAA IUIOCKOCTH (YHIAMEHTA, HAa KOTOPYIO OIMMPAIOTCS HAJI3EMHBIC
KOHCTPYKITHH.

IMoxomBa - HIKHSS TUIOCKOCTh (DYHIaMEHTA, ONUPAIONIascs Ha OCHOBAHHUE.

I'nyouna 3anoxennsi GpyHIaMeHTa — PAaCCTOSHUE OT MOBEPXHOCTH IJIAaHUPOBKHU
IO TIOJIOIIBEI.

BoicoTa (pynmameHTa — ompenenseTcss pacCTOSHUEM OT TOJOIIBBI (DyHIaMEHTa
710 ero oope3a.
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[Ipunoxenune A

OOpazen 0()opMIIEHUS TUTYJIBHOTO JILCTA KYpCOBOT'O TPOEKTA

THUTYJbHBIN JUCT KypCOBOI'0 MPOEKTA

MUWUHHUCTEPCTBO HAYKHU 1 BBICIHIEI'O OBPA3OBAHUSA
POCCHUICKOU ®EJEPAIIUN
Psizanckuii uncTUTYT (prman)
dbenepaabHOTO TOCYJaPCTBEHHOTO aBTOHOMHOTI'O

00pa30BaTENIBHOTO yIPEHKICHHS BBICIIETO 0Opa30BaHHS
«MOCKOBCKUHU IMOJJUTEXHUYECKNM YHUBEPCUTET»

Kadenpa «I[IpomblliuieHHOE U IPa’KAAHCKOE CTPOUTEIILCTBOY

KYPCOBOM ITPOEKT

10 JUCIHUILINHE
«OCHOBAHHUSA U ®DYH/IAMEHTbDI 3)IAHI/II71 "N COOPYKEHUM»
Ha TCMY:

«Pacuer u npoekTUpoBaHue GyHIAMEHTOB PA3JIUYHOIO0 32J105KEHHUS»

Bpinmosnna (a):
CryneHnT(ka) rpymnbl
narnpasnenue 08.03.01
«CTpOUTEIHCTBO»
Mudp
dUO

IIposepun:

Psa3ansb, 20
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[Ipunoxenue b

O6pazen oopMIIEHUS TUTYJIBHOTO JIMCTA K MOSCHUTEILHOU 3aMUCKE

THUTYJbHBIN JUCT KypCOBOI'0 MPOEKTA

MUWUHHUCTEPCTBO HAYKHU 1 BBICIHIEI'O OBPA3OBAHUSA
POCCHUICKOU ®EJEPAIIUN
Psizanckuii uncTUTYT (pruiman)
dbenepaibHOTO TOCYJapCTBEHHOIO aBTOHOMHOT'O

00pa30BaTENIBHOTO yIPEHKICHHS BBICIIETO 0Opa30BaHHS
«MOCKOBCKUHU IMOJJUTEXHUYECKNM YHUBEPCUTET»

Kadenpa «I[IpomblliuieHHOE U IPa’KAAHCKOE CTPOUTEIILCTBOY

MNOACHUTEJIbHASA 3AIINCKA
K KYPCOBOMY MPOEKTY

110 JUCIHUILINHE

«OCHOBAHUSA U ®YHIAMEHTBI 3JAHUA U COOPY KEHUM»

Bpinmosnna (a):
CryneHnT(ka) rpymnbl
narnpasnenue 08.03.01
«CTpOUTEIHCTBO»
Mudp
dUO
IIposepun:

Psa3ansb, 20
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[Ipunoxenue B

O6pazen opopmieHHs IHUCTa 3a1aHHUSI HA KYPCOBOU MPOEKT

MUWHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUSA
POCCHUICKOU ®EJEPAIIUN
Psizanckuii uncTUTYT (Pruran)
dbenepaabHOTO TOCYJaPCTBEHHOTO aBTOHOMHOTI'O

00pa30BaTEIBHOTO yIPEHKICHHS BBICIIETO 0OpPa30BaHHS
«MOCKOBCKUHU INOJIUTEXHUYECKNM YHUBEPCUTET»

3aganue
HAa KypCOBOM NMPOEKT

1o treme: «Pacuer u MPOCKTUPOBAHUC q)yHI[aMeHTOB Pa3JINIHOIrO0 3aJI0KCHUA»

Crynenty (ke)  xypca, TPy, dbopmbl 0OyUeHUS

(Ghamunus, ums, omuecmeo)

no muciumuinae «OCHOBAHUSA 1 QYHgAMEHTBI 3)1AHHPI 4!
COOPY XEHUU»

Hanpagnenune 08.03.01 «CTpouTenbcTBO»

Ha3Banue npoekra: «Pacuer u npoekrupoBanue GpyHIaMEHTOB pPa3IMUHOTO

3AJI0KEHUS
Cxema NoNe Pacuernas Mecto
Cxema reoJIOru4YecKux | GyHAaMEHTOB | Harpys3ka MowenrT CTPOUTEIHCTBA
31aHUs . yaa Py M, xH ™M p
YCIOBHIA (oOBecTn) N, kH
1 1140 83
Ne 2 Ne3 g AL - r.Open
4

Pa3zpabateiBatoTcsi OCHOBaHUS U (PYHIAMEHTHI B PA3IUYHBIX HWHKCHEPHBIX U

THAPOTEOJIOTHYECKUX  YCJIOBHSX, pa3HOW TUIyOWHBI  3aJIOKECHHs, C  y4E€TOM

KOHCTPYKTHBHBIX OCOOCHHOCTEM COOpPYXKEHUSI B COOTBETCTBUU C JEHUCTBYIOIINMU

CTPOUTCIbHBIMHU HOPMAMU U ITpaBUJIaMH.

Psa3ansb, 20
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Y4ebHoe n3nanue

Bopucosa Vpuna AnekceeBHa

OcHoBaHust M PyHAAMEHTBHI 31aHUH M COOPYKEHU I

MGTO)II/I'-IGCKI/IG YKa3aHUs IO BBITIOJTHCHUIO KYPCOBOI'O IIPOCKTA

TlognmucaHo B mevyartsb Tupax JK3.
Psizanckuit mHCTUTYT (puiran) MOCKOBCKOTO MOJINTEXHUIECKOTO YHUBEPCUTETA
390000r.Psi3anb, yu. IIpaBo-JIsidenckast, 26/53
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