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Benenue

DyHIAMEHT — Ba)KHBIM KOHCTPYKTHUBHBIM 3JIEMEHT 3[aHHUsI, BOCIPUHUMAIOIINI
Harpy3Ky OT €ro HaJ3€MHBIX 4YacTeW W IMEpeNarlnil ee Ha OCHOBaHHE. DyHIAMEHT
JOJDKEH 00anaTh: JOCTATOYHOM MPOYHOCTHIO, YCTOWYMBOCTBIO, JIOJITOBEYHOCTHIO,
WHYCTPUAIBHOCTHIO U SKOHOMHYHOCTBIO.

[IpoexkTupoBaHne OCHOBaHMM M  (YHIAaMEHTOB  BBIMOJHSETCS  COIJIACHO
JEHCTBYIOIIMM HOPMAaTUBHBIM JOKYMEHTaM C Y4E€TOM OOeCledeHHs] MPOYHOCTH U
COOTBETCTBHUSA HKCILTYaTALIUOHHBIM TPEOOBAHUAM K 3aHUSIM U COOPYKEHHSIM (001IHe U
HEpaBHOMEpHbIE JepopMallMi HE JOJKHBI TMPEBBIIATh JOMYCTHUMBIX BEIMYHUH),
MaKCHMAaJIbHOT'O MCIIOJIb30BaHUS MPOYHOCTHBIX U e(OPMALIMOHHBIX CBOWCTB T'PYHTOB
OCHOBAaHHSI, a TAK)Ke MPOYHOCTH MaTepuasna GyHIaMeHTa.

Bri6op parmoHansHOTO THIIAa OCHOBaHWN M (YHIAMEHTOB HAXOJWUTCS B MPSAMOUN
3aBHCHUMOCTH OT WH)KEHEPHO-TEOJIOTMYECKUX YCIOBUM CTPOMTEIBHOW IUIOLIANKU U
IPaBUIBHOIO BbIOOpPa KOHCTPYKTHMBHOM M pAacye€THOM CX€M, KOTOpbIE JOJDKHBI
00eCcreunTh y4eT OCHOBHBIX (DAKTOPOB, BIUSIOLIUX HA COBMECTHYIO Pa0OTy B peaJbHBIX
YCIIOBHUSX.

Pacyer n mpoekTupoBaHUE OCHOBAaHMM M (YHIAMEHTOB C YYETOM COBMECTHOMU
paboTHI CUCTEMBI «OCHOBaHHE — (DYHIaMEHTBI — COOPY)KEHHE» MPOBOAUTCSA C YUETOM
MHOrux (akropoB. B TOM uyucie, METOAOB BBINOJHEHHS pabOT IO MOArOTOBKE
OCHOBaHUM, YCTPOUCTBY (PYHIAMEHTOB U MOJI3EMHON YaCTH COOPYKEHUH.

B HacrosimiemM mocoOWM NpUBENEHBI yKa3aHWs MO NPOEKTHPOBAHUIO M PaCUETy
JICHTOYHBIX, CTOJOYATBIX M CBalHBIX (DYHIAMEHTOB, KOTOPBHIC MO3BOJIAT CTYJAEHTaM-
OakamaBpam, oOyuatomumcs 1o HampasieHuto 08.03.01 — «CtpourtenscTBoy,
BBITIOJTHUTh KYPCOBOM MPOEKT Mo aucuuiimHe «OcHOBaHUS M (DyHIAMEHTHI 3JaHUN U
COOPYKEHUI».



1 3aganune Ha npoexkrupoBanue. U3yuyenue, o0padoTka u aHAIM3
HCXOAHOU MH(POPMALUHU, COAEPKALLCHCH B 3aJaHUHN

KypcoBoii mpoeKT BBIMTONHAETCS HA OCHOBAaHUU 331aHMsI, BbIIaBaeMOro Kadenpoi.
B 3amaHuu ykas3pIBalOTCA CPOKM BBINOJHEHHSI pa0dOThI, pailOH CTPOUTENHCTBA, HOMEP
BapyaHTa WH)KCHEPHO-TEOJOrMYECKUX YCIOBUM, cXxeMa coopyxeHus. CryneHT
CaMOCTOSITEJILHO BBIOMpAET (PU3UKO-MEXaHMUECKUE XapaKTEPUCTUKU FPYHTOB U CXEMY
COOPYKEHMS U €r0 pa3MeEPBI B COOTBETCTBUH C 3aJaHHBIM BAPUAHTOM.

IIpoeKT, BBINTOJIHEHHBIN B HECOOTBETCTBUM C 3aJaHUEM, K 3AIIUTE HE JOITYCKACTCH.

1.1 O0beM KypCOBOro npoeKTa

KypcoBoif mpoekT IOmKEeH coaepkaTh MOAPOOHYI0 pacdYeTHO-TMOSCHUTEIBHYIO
3anmucky oobemoM 30-35 cTpaHuIl, BBIMOJHEHHYIO Ha jucTax ¢opmara A4 (pazmepsl
210x297 mMM) U HEOOXOMWMBIE UYEpPTEKH, BBHINOJHEHHBbIE Ha jucte (opmara Al
(pa3zmepnl 294x841 Mm).

1.2 CocTraB pac4eTHO-NIOSICHUTEJIbHOM 3a1IM CKHU

OdopmieHue pacyeTHO-MOSICHUTEILHOM 3alUCKH HEOOXOJMMO BBIMOJIHATH B
coorBercTBUU ¢ MY. ConepkaHue 3alMCKH JEIUTCA Ha pasfensl. Bce cTpaHuUIbl
3alACKU JOJDKHBI UIMETh CKBO3HYIO HYMEPALUIO.

3anuckKa WIUTIOCTPUPYETCS HEOOXOAUMBIMHU YepTexaMu, rpaukaMyu U CXeMaMu,
BBITIOJTHEHHBIMU B yIOOHOM MaciiTabe co BCEMHM pa3MepaMu, aOCONIOTHBIMH U
OTHOCHUTEJIbHBIMA OTMETKAMHM.

Ha o00noxke pacyeTHO-MOSICHUTENIbHOM  3alMCKH  YKa3bIBAalOT ~ MHCTHUTYT,
bakynbTeT, HAMMEHOBAaHHE TMPOEKTa, KypC, HOMEp Tpynmel, mudp, GaMuiIno u
WHULHAAJIBI CTYIEHTA.

1.3 CocraB rpaguueckoii 4acTu KypcoBoii padoThbl

['padmyeckas yacTh KypCcOBOTO MPOEKTA BBIMOIHsIETCA Ha ucTe ¢popmara Al. Ha
gepTekax HeoOXOIUMO TIO0Ka3aTh: TUIaHbl pyHaaMmeHToB (Macmtad ot 1:100 mo 1:200);
CeUeHHs BCEX paccunThiBaeMbIX pyHmameHToB (MacmTad ot 1:10 mo 1:50);

y37bl, getand (10 3aJaHUI0  PYKOBOAMTENS); CHElNU(PHUKAIMIO COOPHBIX
KEJIe300€TOHHBIX 3JIEMEHTOB; IPUMEYAHUS.

2 OueHKa MHKEHEPHO-TEOJOIHYeCKUX YCJIOBHHA CTPOUTEIbLHOM
V10 IAAKH

[Ipy mpoekTHpoBaHWK OCHOBaHUM 1MOA (DYHIAMEHTHI 3aHUN U COOPYKEHUM TIO
JIAHHBIM HWH)XEHEPHO-TEOJIOTHYECKUX HCCIICIOBAaHUN HEOOXOAMMO OIIEHUTHh CBOMCTBA
TPYHTOB CTPOUTENILHOM TUIOMIAIKH C IIEJIbI0 BEIOOPA HECYIIETO CJI0S TPYHTA.



JI1st KaK0r0 M3 TUIacTOB, KOTOPhIE OBLIN BCKPBITHI CKBAXWHAMH, JIOJDKHO OBITH
OIpe/iesIeHO HAaUMEHOBaHUE TPYHTA.

Ornpenenenue TUNa U HAUMEHOBAHUS MBUIEBATO-TJIMHUCTBIX TPYHTOB MPOU3BOAUM
M0 YMCIY MJIACTUYHOCTU |, U TMOKa3aTento (MHIAEKCY) TeKY4eCTH |, OmpenensieMbIX 1o

dbopmynam

I :(WL _WP)’ (1)
W -W,
IL :W’ (2)

rne W — npupoaHas B1aXHOCTb TPYHTa,;
W, — BasxHOCTB Ha TPaHMIIE TEKYHECTH;

Wp — BJIAKHOCTD Ha I'PpaHUIIC PACKATbIBAHUSA.

HammeHnoBaHve mBUIEBATO-TIIMHUCTBIX TPYHTOB IO YHCIY IUJIACTUYHOCTH |, |
MoKazaTesto (MHACKCY) TeKY4YeCTH | TpuBeeHbI B Ta0aunax 1 u 2.

Tabnmuna 1 — Knaccudukaiiys rimMHUCTBIX TPYHTOB 1O YUCITY MJIACTUYHOCTH

PazHOBUIHOCTD IPYHTOB YucTo MiIacTHIHOCTU |P , %
Cymech 1<1,<7
CyrinmHok 1< 1, <17
I'muna |P >17

Tabnuna 2 — Knaccudukaiiys rIMHUCTBIX TPYHTOB T10 TTOKA3aTEII0 TEKYYeCTH

Pa3HOBUIHOCT IPYHTOB ITokasarens Tekydyecru | , 1. e.
Cymecs:
- TBepaas IL<0
- IUTACTUYHAS 0<I.<1,00
- TeKy4ast IL>1,00
CyrivHKY | TIIHHBL
- TBEpABIE IL.<0
- IOy TBEP/IbIC 0<1.<0,25
- TYTOILJIACTUYHBIC 0,25<1.<0,50
- MATKOILJIACTUYHbBIE 050<1.<0,75
- TeKy4eTJIACTUIHBIC 0,75<1.<1,00
- TEKy4He IL>1,00

Koaddunrent nopucroctu e onpezaensiercs mno hopmyie

e=" 1+W)-1, (3)
Yo,
rae P — IIOTHOCTh TBEPABIX YacTuIl IpyHTa, KH/M3,;
£ — IIOTHOCTH rpyHTa, KH/MS,

Crenensb BIaXHOCTH Syonpenensercs no gpopmyie



S, =—2%=, (4)

rae P, — IIOTHOCTH BOabl, KH/M®.

Jns  ompeneneHuss HAaMMEHOBAaHUSA II€CYAHOTO TIpPyHTa HEOOXOAUMO 3HATh
IPaHyJIOMETPUYECKUN COCTaB, IJIOTHOCTh CIOXKEHUS (KOA((UIIMEHT MOPUCTOCTH) U
CTEIIEHb BJIAYKHOCTH.

Ha3Banue mecuaHoro rpyHra Mo IJIOTHOCTH IPHUBEAECHO B Tabnuie 3, Ha3BaHUE

MIECYaHOI'0 TPYHTA IO CTETICHH BJIAYXHOCTH TMPUBEICHO B TabuuIie 4.

Tabnuna 3 — Knaccudukanus necuanbix rpyHTOB O IJIOTHOCTH

[1moTHOCTH CIIOXKEHUS
Bun necka
TIOTHBIN ‘ CpeHEN TIIIOTHOCTH PBIXJIBIN
I'paBenucThlil, KPYIIHBIN U CpEIHEN <055 0.55 <e<0.70 e>0.70
KPYITHOCTH ’ ’ ’ ’
Menkui e<0,55 0,60<e<0,75 e>0,75
IIsneBaThIi e<0,55 0,60<e<0,80 e>0, 80

Tabnuna 4 — Knaccudukaniys necuyanbIX TPYHTOB 110 CTENEHU BJIAXKHOCTH

Pa3HOBUAHOCTH I'PYHTOB ‘ Koadumument Bononaceimenus Sy, 1. e.
Maroii crereHu BOJOHACKIIICHUS (MaJIOBJIAYKHbIE)
0<S§5<05
CpenHeii CTeneHH BOIOHACKHIIICHHUS (BIIAXKHBIC)
05<5<0,8
Boponacklenarie 08<S5<1

IIpy CTpOUTEIBHOM OLIEHKE CIEAYET YYUTHIBATH, YTO PHIXJIBIE MIECKU U TVIMHUCTHIE
rpyatsl npu J. > 0,80 oTHocATCS K ciaObiM OCHOBaHMSM. Vcmonb30BaHHME Takux
TPYHTOB B KayeCTBE €CTECTBEHHOTO OCHOBaHUS 0€3 chenuaibHOM MMOATOTOBKU
3aIIpeleHO.

B koHIIe NaHHOrO pasjena ciaenyeT ONpeNeiUTbh pacdeTHbIE cOmpoTuBieHUS Ro
BCEX CJIOEB I'€OJIOTMYECKOI0 pa3pe3a U MOCTPOUTD UX DIIIOPY.

BennuuHbl yCIIOBHOrO pacué€THOro compoTuBjeHHs RO mpuBeneHsl B Tabnuie S
JUIA TIECYaHbIX TPYHTOB U TaOauie 6 JJis MbUIEBATO-TJIMHUCTBIX TPYHTOB.

Tabmuma 5 — Beau4yuHbl YCIOBHOTO PacdyE€THOTO COMPOTUBICHUA Ro s mecuaHsix
TPYHTOB

R, mecka, xlIla
XapakTepucTuKa recka
IJIOTHOT' O CpelHel IIOTHOCTH
I'paBenucThIN U KPYIHBINA HE3aBUCUMO 600 500
OT BJIAXXHOCTH
Cpenneil KpynHOCTH:
- MaJIOBJIQXKHBIN 500 400
- BJIQYKHBIA MJIM BOJOHACKIIIEHHBIN 500 400




[Tponomkenue TabaUIIBI 5

XapakTeprucTHKa IecKa R, mecka xlla -
[JIOTHOT'O CpenHel MIOTHOCTH

Menkwit:

- MaJIOBJIAJKHBIH 400 300

- BJIQXKHBIA WM BOIOHACKIIIEHHEII 300 200
ITeITeBaTHIN:

- MaJIOBJIAJKHBIN 300 250

- BJIQXKHBIN 200 150

- 150 100

Tabnuna 6 — BenuuuHbl YCIOBHOTO Pacd€THOrO COMpoTUBICHHS Ro mis mbuieBaTto —
TJIMHHUCTBIX TPYHTOB

IIpL1eBaTO - TIIMHUCTBIE Kosdbdunmenr Ro, kITa, npu 3Hauenun Ji

TPYHTHI MOPUCTOCTHU € 0 1

C 0,5 300 300

yIeCcH

0,7 250 200

0,5 300 250

CyrnuHku 0,7 250 180

1,0 200 100

0,5 600 400

T UHLL 0,6 500 300

0,8 300 200

1,1 250 100

3 Pacuer ¢yHIAMEHTOB MEJKOr0 3a/10/K€HHS] HA eCTeCTBEHHOM
OCHOBAHUU

OCHOBHBIE 3Tambl MO MPOCKTHPOBAHWIO OCHOBAHWW W (YHIAMEHTOB MEJKOTO
3aJ10KEHUSI:

1) aHanM3 MarepuaioB HWH)XCHEPHO-TCOJOTHUCCKUX, THIPOrCOIOTHYCCKUX U
r€0/Ie3MYECKUX U3bICKAaHUI Ha IJIOMIA/IKe OYIYIIEero CTPOUTEIILCTBA;

2) ompeniesicHHe Harpy30K Ha (pyHIaMEHTHI,

3) BBIOOpP HECYIIETO CJI0S TPYHTA;

4) BpIOOp THUTIA (DYHIAMEHTA,

5) pacuer ocHOBaHWMN W (YHIAMEHTOB [0 JBYM TpyIIaM MpeaeibHbIM
COCTOSTHUSIM (ITPOYHOCTH U iepopmarun);

6) koHCTpyHpoBaHue GyHIaMEHTA.



3.1 Boi0op rayouHbl 3a10:KeHust GyHIaMEHTOB

I'myOuna 3amokeHuss (yHAAMEHTa OMNPENETSAETCS W3 YCIOBHUS TMPOMEpP3aHUS.

HopMmartuBHas riryOrHa TpOMEpP3aHus ONpEAesIeTcs mo GopMyie
d fn = dO Mt ’ (5)

rne Mi — Oe3pazmepHblii KOA(UIIMEHT, YUCICHHO pPaBHBIM CyMMe aOCOJIOTHBIX
3HAYEHUU CPETHEMECSYHBIX OTPHIATCIILHBIX TEMIIEpaTyp BO3ayXa B JaHHOM paioHe,
IPUHUMAETCS coryiacHo tadnmue 5 [1];

do— BenMuMHA, IPUHUMAEMas PaBHOM:
0,23 — 11 CYTJIMHKOB, TJIUH,
0,28 — nyist cymeceii, MeCKOB MEJIKMX U MbUICBATHIX;
0,30 — 15t MECKOB IPaBENMUCTHIX, KPYITHBIX U CPEIHEN KPYITHOCTH;
0,34 — 11 KpynmHOOOJIOMOYHBIX TPYHTOB.

Pacuernas rirybrHa CE30HHOTO IPOMEp3aHUs TPyHTA orpeeseTcs 1no Gopmyie
df:kh'dfn: (6)
rae k, - Ko3pPUIMEeHT, yIUTHIBAIONINI BIUSHHIE TEIIOBOTO PEKUMa COOPY>KEHUSI.

Koaddumment k,, yduThIBAIOIUN BIMSHUE TEIUIOBOTO PEXUMa COOPYKEHUS

NpUHUMAETCs 11 (PyHIaMEHTOB HEOTAIJIMBAEMBIX COOPYKEHHMH paBHbIM 1,1, a ans
OTaIUIMBAEMBbIX 110 TabnuLe 7.

Tabmuua 7 — KoagpuuueHT k, BIUsSHUAS TEIIIOBOIO peXUMa COOPYKEHHUS

Oco0eHHOCTH COOPYIKEHHS Koadduument Kk, nmpu pacuerHoi cpepHecyTOUHOM TeMIepaType
BO3/yXa B MOMEIICHUH, IPUMBIKAIOIIEM K pyHIaMEHTaM
HapyXKHBIX cTeH, °C

0 \ 5 |10 15 | 20 u Gomee

be3 monpana, ¢ nmomamu,

yCTpanBaeMbIMHU:

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

- Ha Jlarax 1o rpyHTy 1,0 0,9 0,8 0,7 0,6

- [10 YTEIUICHHOMY IIOKOJILHOMY

MEPEKPHITHIO 1,0 1,0 0,9 0,8 0,7

- C MMOJBAJIOM WJIM TEXHHYECKUM

ITOII0JIbEM 0,8 0,7 0,6 0,5 04

Ilpumeuanue. 1lpm TPOMEXKYTOUHBIX 3HAYEHUAX TEMIEpPATypbl BO31yXa
KO3 GUIUEHT k, IPUHUMAETCS C OKPYIJIEHUEM 10 OJIMKalIlero MEHbIIEro 3HaYeHusl.

Pacuetnas rimyOuHa 3anoxkeHus (yHIAMEHTOB HAPYKHBIX CTEH NPUHUMAETCS B
3aBUCUMOCTH OT IOJIOKEHUSI YPOBHS MTOJI3EMHBIX BOJI, COTJIACHO TabuuLe 8.



Tabmmna 8 — I'myOmHa 3anmokeHuss momomBbl (GyHIaMeHTOB O B 3aBHCHMOCTH OT

pacueTHOH TiyOuHbI TpoMep3anust d

HaumeHnoBaHue rpyHTa noJ1 HOA0UIBON I'myOuna 3an0xeHuss GyHIaMEHTOB OT YPOBHS
¢dbyHnameHnTa TUTAHUPOBKH B 3aBUCUMOCTH OT TJTyOUHBI
pacrosokenus noazemMubix soa d,, , m
CkanbHble, KPYITHOOOJIOMOYHBIE C TTE€CYAHBIM mpud, <(d; +2) mpud, > (d; +2)
3aMOJHUTENEM, TTIECKH TPaBEIMCThIE, KPYITHBIC 1 q q
cpefHeii KpyIHOCTH He 3aBucur or 0, He 3aBucur or 0,
Ilecku Menkue u IbIJIeBaTHIC He meneed ‘ To xe
Cynecu ¢ moka3aTesneM TeKy4eCTH:
npu 1L.<0 To xe “
IL>0 “ He menee d
CyrIvHKY, TIMHBIL, 8 TAKXKE KPYITHOOOJIOMOYHBIC
TPYHTBI C IBLIEBATO-TIMHUCTBIM 3aII0JHUTENEM
MIPH MOKa3aTese TeKy4eCTd TPyHTa UK
3arOTHUTEJIS:
npu I > 0,25 « To xe
IL<0,25 “ He menee 0,5d
3.2 Pacuet ocHOBaHmii o aegopmanusiv
HGJII)I-O pacdcTa OCHOBaHUM I10 I[C(i)OpMaIII/IHM SABJIACTCA OI'paHUYCHUC

aOCONIOTHBIX WJIM OTHOCHUTENIbHBIX MEPEMEIICHU TaKUMH MpeeiaaMH, IpH KOTOPBIX
rapaHTUPYETCs HOPMaJIbHAsl JKCIUIyaTallUusl COOPYKEHHSI W HE CHMXKAECTCS €ro
JIOJITOBEYHOCTh (BCJIE/ICTBUE TOSBICHUS HEIOMYCTUMBIX OOIIMX M HEPaBHOMEPHBIX
OCaJl0K, TOJBEMOB, KPEHOB, W3MEHEHUM TMPOEKTHBIX YPOBHEM M  ITOJIOKEHUU
KOHCTPYKILHM, pacCTPOICTB UX COEANHEHUM U T.11.).

Pacuer pyngamenToB o pedopmMaiusiM Mpou3BOIAT UCXOS U3 TEOPUU JTUHEHHOM
nedopMHUpyeMOl  Cpelpl, TJ€ CpelHee JaBleHue Mo MNOoAOBOM (yHAaMeHTa
OTPaHUYMUBACTCS PA3BUTHEM 30H IUIACTUYECKHX Aedopmariuii o Kpasmu pyHaamMeHTa
Ha ryOuny d, He mpeBbimaromyo 0,25 mupuHBl TOAOMBHI (QyHAaMeHTa. Takoe
JTaBJICHUE HA3bIBAETCS PACUETHBIM CONPOTUBJICHHEM I'PyHTa OCHOBaHuUs R.

CormacHo [2] mpW NPOEKTUPOBAHUM IIEHTPAIBHO-HATPYKEHHBIX (YHIAMEHTOB
MEJIKOTO 3aJI0’KEHHUS B OTKPBITHIX KOTJIOBaHaX TpeOyeTcs 00eCeunTh YCIOBHE

pu<R, (7)
T7ie Pi — cpeiHee AaBlieHue o nojomse ¢pyHaaMenTa, klla;
R — pacueTHOe conpoTuBieHrne ocHOBaHUs, Klla.

JInsi BHELIEHTPEHHO-HATPYKEHHBIX (YHIAMEHTOB IPOBEPSIOTCS  CIEAYIOIINE
yCIIOBUS

Prax<1,2R, (8)
P min > 0 ) (9)
rac P max, P min — KpaeBbIe JABJICHUSA IT1OJOIIIBBI BHeHeHTpeHHO Hany)I(eHHOFO

dbyHIaMeHra.
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BHeELIEHTpeHHO  Harpy’XeHHbIM  Ha3bIBalOT  (GyHIAMEHT y  KOTOpPOro,
PaBHOJACUCTBYIONIAs] BHEIIHUX HArpy30K HE MPOXOAMT dYepe3 LEHTP TSHKECTH €ero
TIO/TOTIIBHI.

Ycnosue (9) obecneunmBaeT HCKIIOUEHHWE OTPHIBA MOAOMIBHI (DyHIaMEHTa OT
IpYyHTA.

[IpuMeHHUTENHHO K MPSMOYTOJHHOW IUJIOMIAAM TMOAOMIBEI (DyHIAMEHTa KpaeBbIe
JIaBJICHUS ONpeAeIIieM o popmyiam

6e
P = 0 )
N 6 6e (10)
Pmin = —1L. (1_&_7)/)!
A | b
rac ew — OKCHCHTPUCHUTCT paBHO,Z[CI\/'ICTBy}OH_ICI\/'I OTHOCHUTCJIbHO LCHTpPA TAXKCCTHU

TJIOIIA Y MOOMIBRI (PyHIaMEHTa, M.

DKCLUEHTPUCUTET PAaBHOIACHCTBYIOIIEH OTHOCUTENLHO LIEHTPA TSKECTH ILIOMIAIN
HOJOIIBEI (PyHIAMEHTA HAXOIUM 110 (GOPMYyIIamMm
exzM 51 ey:M. (11)
NII N||
B ciyuae, korma MOMEHT JOEHCTBYET TOJIBKO OTHOCHTEIHHO OJHOM TJIaBHOM OCH
UHEPIMH, KpaeBhIC JABICHUS HAXOIAT 110 GOpMyam

N, 6e
S 14+,
)

N, 6e
n=—@1--).
pmln Ib ( I)

Ncxonst U3 ycnoBusi paBHOBECHUS ILJIOMIAIb MOAOILIBBI [IEHTPAIbHO-HATPYKEHHOTO
dbyHmaMmenTa onpenensercs mno popmyse

pmax =

(12)

N
d=— 0 ’ (13)
R0 7 mt -d
rie  N,,— pacuerHas Harpy3ka II0 BTOPOM TIPYIIE MPEAEIbHBIX COCTOSHHIA,

MPUJIOKEHHAs K 00pe3y ¢yHaameHTa (B YpOBHE IJIaHUPOBOYHOM OTMETKH), KH;
Ym— OCPEIHEHHOE pacuyeTHOE 3HAYCHHE YACIBHOTO Beca TPyHTa U Marepuasa

GynaamenTa, npuauMaercs paBubiM 17 kH/M3 11 noasanbHeIx 3nanuii u 20 kH/M3 s
OecCIIoABaILHBIX 3JaHUMN
d — riryOnHa 3anoxeHus pyHIaMEHTa, CUUTas OT TUTAHWUPOBOYHON OTMETKH WIIH
T0JIa 3JIaHUs 110 TPYHTY, M;
Ro — yciioBHOE pacueTHOE COMPOTUBIIEHNE TPYHTa OCHOBaHUs, Kl1a.

ITocne HaxoXaeHUs TIOINIAIN TTOAOIIBBI YCTAHABIMBAIOTCS pa3Mepbl GyHIaMeHTa
o ¢hopmyiam
- B CJIy4a€ KBaJpaTHOM IMOJIOMIBBI
b=VA, (14)

- B CJIy4ae IpsIMOYI'OJIbHOM MTOJOIIBbI

b=4aly, (15)
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I o
e n= - KO3 (OUIIMEHT OTHOUIECHUS pa3MepoB OOJbIIeH CTOPOHBI | (IJIMHBI) K

MeHbIneH (mupune) b.

JInst mpsIMOYTOJIbHBIX B IUIaHE (PYHIAMEHTOB MpU HazHAueHUW Kod(pduumeHtarn
CIIEYET YUUTHIBATh KOHCTPYKTUBHbIE TPEOOBAHHS.

Jnis nentouHoro ¢yHaameHTta b=A/1, T.e. IIMpPUHA YMCICHHO paBHA IUIOMIAIU
NOJIOIIBBI, TaK KaK HMCIHOJb3yeMas pacueTHas Harpy3ka NPUXOAUTCS Ha OIWH METpP
JUTMHBI (PyHIaMEHTa.

Haiinennsie pasmepsl moaomBbl (DyHIAMEHTA OKPYTIISIFOTCS ¢ YIETOM MPHUHSITOU
MOAYJIbHOCTU U YHU(UKALIMH 3JIEMEHTOB KOHCTPYKIIUHA.
[lo mpuHATEIM pa3zmepam ¢yHIAMEHTa OMpPENeIIOT ero o0beM V, H Bec Mo
bopmyiie
N =V 7, (16)

e y,— yAEIbHBIA BEC MaTepraa u3 KOTOporo 0yaer u3rotosieH GpyHaament, KH/MS,

PacuerHslil Bec rpyHTa Haj ycTynaMu (pyHIaMeHTa HaXoA4T 1o ¢popmylie
Ng, =(A-d=V)-7, , 17)
7€ 7, — YAEIbHbINA BEC TpyHTa 00paTHOM 3achiku, KH/M3,

VY aenbHBI BeC TpyHTa OOpAaTHOW 3aChINKK NMPHUHUMAETCS pPaBHBIM ¥, =y, 0,95,
rae koapduuuent 0,95 BelpakaeT COOTHOLIEHUE MEXAY yIAEIbHBIMU BECAMU T'PYHTOB
HApYLIEHHOW U HEHAPYIIEHHOU CTPYKTYPHI.

IIpu pacuere nedopmanmii OCHOBaHUA (PYHIAMEHTOB CpEIHEE JaBJIEHUE TOA
noJomBOM (yHIaMeHTa p, HE JAOJDKHO NPEBBIATh PACUETHOIO CONPOTHBICHUS
rpyHTa ocHoBaHus R.

Cpennee napiieHHe Mo MOJOMIBOM (GyHAAMEHTa onpeaessiercs no Gopmysne

p” — NOII + NfII + NSII < R, (18)
I-b
IZie p, — CpeaHee AaBlieHue Mo nojoise ¢pyHaaMmenra, klla;
N, — pacueTHas Harpy3ka ot Beca pynaamenTa, kH;

Ng, — pacueTHasi Harpy3ka OT Beca rpyHTa M MoJja MoJ(Bajia, JIeKaluX Ha yCTymax

dbynnamenTa, kH;
| 1 b— nuHa 1 mUpuHa GyHIaMEHTa, COOTBETCTBEHHO, M;
R — pacueTHOE CONPOTUBIICHUE TPyHTa OCHOBaHUs, Klla.

PacueTHOe CONMpOTHBIIEHHWE TPYHTAa OCHOBaHMs COrJIacHO [2] ompenensercs 1o
dbopmyiie

R:%}%Z(My'kz'b'?/n +Mq‘d1'7;| +(Mq—l)’db'7/;| tMc,), (19)

rae y, U y,,— KodhOUIMEHTHI YCIOBUI paboThl, MPUHUMAIOTCA 110 Tabnuiie 9;

k - kosbduiment, paBHbIH 1, eciaM XapaKTEPUCTHKH CBOHCTB T'DPYHTOB
ompezeneHbl OMBITHBIM IyTeM WM paBHbIA 1,1, ecim XapaKTEpUCTHKH MPUHATHI 110
CIIpaBOYHBIM TabauIam [2];
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M, M, M, ~ x05pPuIMeHTsI, NpUHUMaeMble 110 Tabmuune 10 B 3aBUCHMOCTH OT

yrja BHYTPEHHEIO TPEHUS ¢ CJOS TPYHTA, 3aJIeTaloIero Mo/ MO0MIBON (PyHIaMEHTa;

ku — xkoapdpumment mpu b < 10 M paser 1, a mnpu b>10Mm
k, =2,/b+0,2(3nech z, =8Mm);

b — mmpuHAa MOIOMIBHI GyHIAMEHTA, M;

¥, — pacdeTHOe 3HAa4YeHHE YAEJIBbHOTO Beca CJIOS TPYHTA, 3aJIETAlOIIEro IO
noxomBoi pynnamenta, KH/m3,

¥y — pacdeTHOE 3HAYCHHME YIEIbHOTO Beca CJIOS TPYHTA, 3aJeTaIOIIEro BHIIIE
noxouBkl GpyHaamenta, KH/M?,

C, — pacueTHOe 3HAuY€HUE YJENbHOTO CIEIUIEHUS TpPyHTa, 3aJICrarollero
HEMOCPEACTBEHHO MO/ MOI0IIBOM ¢yHIaMenTa, klla;

di — rayOuHa 3aymoxkeHust (QYHIAMEHTOB OECIONBAIBHBIX 37aHUN OT YpPOBHS
IUIAHUPOBKM WJIM TpHUBEJEHHas TJIyOMHA 3aJI0KEHHUS HapYXHBIX U BHYTPEHHHX
(GbyHIaMEHTOB OT I0J1a OBaja, M.

['yOuHa 3a10keHus pyHIaMEHTOB ompeesieTcs mo Gopmysie
d,=h +h, 2 (20)
7
rac hs— TOJIIIIMHA CJI0s1 FPYHTa BBIIIC ITOJOIIBBI CI)YHI[aMeHTa coO CTOpOHBI HOI[BaJ'Ia, M,
hcf — TOJIIIWHA KOHCTPYKHI/II/I I[10J1a 1mmoaBsajia, M,
¥s— PacueTHOE 3HAUYCHHE YIENBHOr0 Beca MaTepuaa moja rnoasana, KH/m?;

dp— rmyOuMHa moj[Baa, pacCTOSHUE OT YPOBHSI IJIAHWPOBKH JI0 T0J1a MO/IBajia, M
(I7st coopyXeHuM ¢ MOABAJIOM TIIyOMHOM CBBIIIE 2 M MPUHUMAIOT PABHBIM 2 M).

Ecmu di > d (d - rnyOouna 3anokeHus ¢yHIaMEHTa OT YPOBHS IUIAHUPOBKH), B
dopmyite (19) npunumaror di=d u dp = 0.

Tabmuua 9 — 3Hadyenus kodpHULUHUEHTOBY,, U ¥,

Kosddunuenr y,
JUIsL COOPYXKEHUH C
KECTKON KOHCTPYKTUBHOMN
['pyHTBI Koapounuenr y, CXeMO¥ 1pu
OTHOILIEHUU JIJTUHBI
COOPYXEHHUS K BBICOTE
L/H, paBHOM
4 u Ooiee 1,5 1 menee
KpynHooGnomouHble C necyaHbIM
3alOJIHUTENEM W IIeCYaHble, KpOME 14 1,2 1,4
MEJIKUX U THLIEBATHIX
Ilecku menkue 1,3 11 1,3
Ilecku mbIIEBaTHIE 1,25 1,0 1,2
Ileckn, HaCBIIIIEHHEBIE BOJOM 1,1 1,0 1,2
[IpuieBaTO-TIMHUCTBIE (CYINECH, CYTIUHKU
U IJIMHBI ¢ TOKa3aTelIeM TEKy4eCTH IpyHTa 1,25 1,0 1,1
1L.<0,25)
To xe npu 0,25 <1.<0,5 1,2 1,0 11
To xe mpu IL.> 0,5 1,1 1,0 1,0
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Tabnuna 10 — 3nauenns ko>pdunyentos M, M, M,

SB/;;)TJIPGHHGFO Koapdunmentst z:}?fpeﬂﬂero Koapdpunments
gim o M, Mq M. Igz;m o M, Mgq M
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 411 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 5,99 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 2,12 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 Pacuer ocaaku pyHIaMEHTA METOAOM MOCJTOHHOI0 CyMMHPOBAHUS

Meron TOCTOMHOTO CyMMHUPOBAaHMsSI OCHOBAaH Ha TOM, YTO OCaJKa OCHOBAHUS
dbyHIaMEeHTa MO MEHTPAIbHOM OCHU TOJOIIBHI OMPENETSeTCS KaKk CyMMa OCaJoK
OTJENbHBIX CJIOEB TPYHTAa Ha KOTOpbIE pa30MBaeTcs CoKMMaeMmas TOJIla B Mpeneiax
Ka)KJIOr0 T'€0JIOTMYECKOrO CJIOS.

BeprukanbHble HanpsiKEHUsSI B OCHOBAHUU OIPEIEISIOTCS KaK JJisi OJIHOPOJITHOTO
U30TPOMHOI0 JIMHEUHO-Ae(hOPMHUPYEMOT0 TMOJAYINPOCTPAHCTBA OT JEUCTBUS MECTHOMN
PaBHOMEPHO PACHPEAECICHHOW Harpy3KHu.

Ocaaka ocHoOBaHMsS (yHJIaMEHTA OMNpPEAENseTCS KaK CyMMa OCaJIOK OTHEJIbHBIX
CIIOEB TpyHTa N, HAa KOTOpble pa3dura cxxkumaemas Toima Hc omnpenensieTcs Mo

dbopmyiie
n
S:ﬂzj;(o-zpi 2,1 Ey), (21)
=
rae f — ko puimeHT, 3aBUcAIil OT OOKOBOT'O pacHIMpeHUs IpyHTa V , IPUHUMACTCS
corsacHo [2] paBHbiM 0,8;
Eoi — Mmonyns nedopmariuu i— 1o ciaos rpyHTa, Mia;
0 ,,, — JONIOJHUTENBHOE HaNpsKeHne rpyHTa, klla;

Zi — TOJIIMHA I-T0 CJI05, M.
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JIONOJIHHUTENbHOE HANPSHKCHUE TPYHTA OIpeaeIIsIeTcs Mo Gpopmyiie
o, =a,-P,, (22)

2p;
r71e a;, — K03 UIMEHT, TPUHUMAaeMbIii o Tabauie 11.

Po — JOIIOJHHUTCIIbHOC CPCAHCE JaBJICHHUC, kI1a.

JlonomHUTENIbHOE CpeHee JaBISHUE onpeesercs mo Gopmyse
P0=P||_ngo=P||_7/;|'d ) (21)
r7e p, — CpenHee JaBjeHue no noaouse GpyHaamenta, klla;
¥ 1— PacyeTHOE 3HAYCHHE YACIBHOIO Beca CJIOsS TPYHTA, 3aJEraroIiero BBIIIC
noxowBkl GpyHaamenta, KH/M?;
d — rimyOuHa 3anoxeHus: PyHIaMeHTa,

0,4, — IPUPOIHOE HAIIPsKEHKE TPyHTa, Klla.

IIprpoaHoO€e HANPSIKEHUE 0, OIPENENIeTcs 1o hopmyIe

O-zgi = Zl:}/izi ' (22)

IJI€ yi — YAEIbHBIN BEC IPUPOIHOro rpyHra, KH/m3;
Zi — TONIKHA I-TO CIIOsL, M;
N — 4KCIIO CIIOEB IPYHTA.

OTnenbHBIE CIIOM PEKOMEHYETCs MPUHUMAaTh MOLIHOCThIO He Oonee 0,4 m. [ns
(byHIaMEHTOB OOJBIIMX Pa3MEPOB (IIMPUHA MOAOMIBBI GyHIAaMEeHTa b > 4m ) MOIIHOCTh
OTJIETILHOTO CJIOS 11e7IecO00pa3Ho NpUHUMATh He Oosee 0,2 M.

Cxema K pacuery OCaJKy MO METOAY ITOCIOWHOrO CYMMHPOBAHHUs NPUBEACHA HA
pucyske 1.

-¥p.3

arwraraarLy b lo—a—ar

—_—
Na
LZLZ%Z

——
\
N
L Z
g

v Z L Z L 1Z

Pucynok 1 — Cxema Kk pacyeTy OCajku M0 METOlY MTOCIOMHOTO CyMMUPOBAHUS
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Tabmuna 11 — 3radenus kodpdurmenta o

2z Koaddunment o ans GpyHnamMeHToB
&= b IPSIMOYTOJILHBIX C COOTHOIICHHEM cTopoH N=I/b JICHTOYHBIX
KPYTJIBIX 1,0 |14 |18 |24 32 |50 n>10
0 1 1 1 1 1 1 1 1

04 0,949 0,96 | 0,972 | 0,975 | 0,977 | 0,977 | 0,977 0,977
0,8 0,756 08 | 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 | 0,223 | 0,150 | 0,185 | 0,218 | 0,255 0,280
4,8 0,062 0,077 | 0,205 | 0,130 | 0,161 | 0,192 | 0,230 0,258
52 0,053 0,067 | 0,091 | 0,113 | 0,241 | 0,170 | 0,208 0,239
5,6 0,046 0,058 | 0,079 | 0,099 | 0,224 | 0,152 | 0,189 0,223
6,0 0,040 0,051 | 0,070 | 0,087 | 0,210 | 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

IIpumevyanus

1 B tabiune o603HaueHO: b — mmpuHa wim n1uaMerp pyHaamenrta, | — pimHa gyHaameHTa.

2 JInst pyHIaMEHTOB, UMEIOIUX MOAOLIBY B (JOpME MPAaBUIBHOI'O MHOTOYI'OJIbHUKA C IJIOIIAbI0
A, 3HaueHUs IPUHUMAIOT KaK JUJIsl KPYIJIbIX (PyHIaMEHTOB pajuycoM r= A/ 1.

3 J1ng npoMeXyTOUHBIX 3HAaYeHUH & U € KOA((OUIIUEHTHI 0L ONPEAEIISIOT HHTEPI OJIALIHEH.

3.4 Pacuer

H.A. IlbiTOBHYA

0cagoK (yHIAMEHTOB

METOI0M

IKBHUBAJECHTHOI'0

cJ1os

Meron SKBUBAJIEHTHOIO CJIOS OCHOBAH HAa PEUICHUU JHMHEWHO-Ie(pOpMUpPYyEMbIX
TEJ, YUUTHIBAET OI'PaHUYCHHOE OOKOBOE PACHIMPEHHE T'PYHTOB; BCE COCTABIISAIOLIUE

HOpPMAaJIbHBIX HAMPsHKEHHUH B CKaTOW 30HE IPyHTA MO QYHIAMEHTOM.
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Ocanka pyHaamMeHTa BRIYUCTSETCS TI0 GopMyIie
S=hm,FR , (23)
rrne P, — IOMOJHUTENBFHOE CpeHee AaBiIeHue, onpeaensiemoe mo popmyne (21), klla;
he — MOIIIHOCTH KBUBAJICHTHOTO CJIOS, M.

MomHOCTh SKBUBAJIEHTHOTO CJIOS, ONIpeeNsieTcs Mo GopMyIie
he= A, Db, (24)
rae Ao — KO3(Q(ULIHUEHT >KBUBAJIEHTHOTO CJOS, YYUTHIBAIOIIMN >KECTKOCTh U (PopMy
noJ0NIBBI pyHAaMeHTa (MpUHUMAETCs 1Mo Tabdsuie 12).
My — cpeaauil KO3PGUIIMEHT OTHOCUTEIHHONU CKUMAEMOCTH TPYHTA.

Cpenunii k039pPUIMEHT OTHOCUTENHHON CXKMMAEMOCTH T'PYHTa OMpPEIeINseTcs 10
bopmye

B hm,z
mvt=§ o (25)

re Myi— K03 PHUIIUEHT OTHOCUTEIBHOM CKMMAEMOCTH | — IO CIIOSI TPYHTAa,;

hi — MOIIHOCT® | - TO CJI0SI TPYHTA, M;

Zi — pacCTOSIHME OT HIDKHEH TOYKH OSKBHBAJCHTHOM OIIOPHI 0  CPEIUHBI
I-ro ci10s, M.

B pacueTHOl cXeMe CXUMAeMyl TOJIY TIPYyHTa, ONPEAECILIIOIIYI0 OCAaIKy

(bYHIIaMeHTa, IIPUHUMAIOT paBHOﬁ ABYM MOIITHOCTAM 3KBHBAJICHTHOI'O CJIOA:
H :2 he. (2 6)
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4 Pacyet cBailHOrO pyHIaMeHTa

CBailHbplid (pyHIAMEHT - 3TO HMH)KEHEpPHAs KOHCTPYKLHMS, NpeIHa3HAuY€HHAs s
nepeadyy Harpy3Ku Ha MPOYHBIE CJIOM IPYHTA, pacloiOKEeHHbIE Ha TiyouHe CBaliHBIN
(GyHIaMEHT COCTOMT U3 cBail M pocTBepka. (CBas - 3TO BEPTUKAIbHBINA MM HAKIOHHBIN
CTEpXKEHb, BBIITOJHIEMBI W3 pa3IMYHbIX MarepuangoB. PocTBepk - 3To OayiouHas
CUCTEMA, paclpenelAroas Harpy3Ky OT Ha3€MHBIX YacTeW COOPYKEHUs Ha OTIEIIbHbIC
CBau.

Pacuér cBaitHbIX ()YHIaMEHTOB M HMX OCHOBAHWHN JOJKEH OBITh BBIMOJHEH B
COOTBETCTBHH C [3] MO Mpe/IebHBIM COCTOSIHUSM JIBYX TPYIIIL.

[TepBas rpynma:

a) MO MPOYHOCTU MaTepuaia cBail U CBallHbIX POCTBEPKOB;

0) 1Mo HecyIiel crmocoOHOCTH (TIPeeTbHOMY COMIPOTUBIICHUIO) TPYHTA OCHOBAHUS
CBai;

B) TI0 TOTEpe OOIEeH YyCTOMYMBOCTH OCHOBAHMM CBAMHBIX (hYHIAMEHTOB, €CIIM Ha
HUX IIE€PEealoTCsl 3HAYUTENIbHbIE TOPU30HTAIBHBIE HArpy3Ku (MOANOPHBIE CTEHBI,
GbyHIaMEHTBl PAaCHOPHBIX KOHCTPYKIHMH W Jp.), B TOM YHUCIE CEHCMUYECKHE, €CIIU
COOPYXEHHUE PACIIOIOKEHO HA OTKOCE WJIM BOJIM3U HETO WJIM €CJIM OCHOBAHUE CJIOXKEH O
KpYTOIIAIAIOIIUMH CIIOSIMH TPYHTA.

Takue pacu€rhl cieayeTr IPOU3BOAUTH C YYETOM KOHCTPYKTUBHBIX MEPOIPUATHH,
MPETYCMOTPEHHBIX JJIsl IPEJOTBPALLEHUS CMEIIEHUS IPOEKTUPYEMOro (PyHIaMEHTa.

Bropas rpymnmna:

a) MO OcCaJKaM OCHOBaHMWI cBail M CBalWHBIX (DYHIAaMEHTOB OT BEPTHKAJIbHBIX
Harpy3oK;

0) Mo TmepeMeNieHusIM CBall COBMECTHO C TPYHTOM OCHOBaHUW OT JCUCTBUS
TOPU30HTAJIBHBIX HArpy30K U MOMEHTOB;

B) 1O OO0Opa3oBaHUIO WM YPE3MEPHOMY PACKPBITHIO TPEHIMH B JJEMEHTax
KEJIe300€TOHHBIX KOHCTPYKIIMM CBalHBIX ()YH/IaMEHTOB.

B pacuérax ocHoBaHMil CBaliHBIX ()YHAAMEHTOB CJENYET YUYUTHIBATH COBMECTHOE
JIEUCTBUE CHUJIOBBIX (AKTOPOB M HEOJArOMpHUSTHBIX BIMSHUA BHEIIHEW Cpelbl
(HampuMep, BIUSHUE TOJ3EMHBIX BOJ W HX peXuMa Ha (U3MKO-MEXaHUYECKHE
CBOMCTBA TPYHTOB U JIp.).

Harpy3ku u Bo3meWCTBUS, y4UTBHIBa€Mble B pacu€rax CBallHBIX (PYHIAMEHTOB,
KO3 GUIUEHTH HAJEKHOCTH IO HAarpy3Ke, a TakKe BO3MOXKHBIE COUYETAHUS HArpy30K
CIIeyeT IPUHUMATh B COOTBETCTBUU C TpeOoBaHUSAMU [4].

Pacuér cBaii, cBaifHbIX (DYHIaMEHTOB M UX OCHOBAHMI IO HECYIIEH CIIOCOOHOCTU
HEOOXO/JMMO BBIMOJHATH Ha OCHOBHBIE U OCOObIE COYETAaHUS HArpy3oK, IO
nepopMalisaM - Ha OCHOBHBIE COUETaHUSI.

Bce pacu€rtsl cBall, cBailHbIX ()yHIAMEHTOB U UX OCHOBAHUH CIEAYET BBITOIHSTH C
VICIIOJIb30BAaHMEM PACYETHBIX 3HAYECHUN XapaKTEPUCTUK MAaTEPUAJIOB U TPYHTOB.
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4.1 Onpeuenelme I‘JIyﬁI/IH])I 32J105K€HHUs] MOJAOIIBbLI CBAHHOI 0O POCTBEPKA

['myOuna 3a510)%KEHUS TTOIOIIBBI CBATHOTO POCTBEPKA HA3HAYACTCS B 3aBHCHMOCTHU
OT KOHCTPYKIIMU 37aHUWs, YCIOBUN IUIAHUPOBKH W BBICOTHI POCTBEPKA, a TaK¥Ke OT
pacyeTHOM TIIyOMHBI TPOMEP3aHusl TPYHTA (JJ1 MYYUHUCTBIX TPYHTOB).

4.2 HazHaueHue JJIUHBLI CBal

HasnaueHne qMHBI CBaWl MPOW3BOAMTCS B 3aBUCUMOCTH OT T'PYHTOBBIX YCIIOBUU
CTPOUTEIbHON TUIONIA/IKYM, BUJIAa U BEIMYUHBI HATPYy3KH ()11 BUCSYUX cBaif). HwkHue
KOHITBI CBaWl HEOOXOIUMO 3ariyOJiiTh B MaJIOC)KMMaeMble TPYHTBHI, TIpopesas Ooiee
ciabwie. [Ipu aTOM 3army0JieHre cBau B TPYHTBI, TPUHATHIC 32 OCHOBAHKE JIOJDKHO OBITH
He MeHee 1 meTpa.

B pesynbTare nnuHa cBail OyneT CKIaablBaTbCsl M3 33JC€IKM €€ B POCTBEPK

(0,05 + 0,3 M), y4acTKOB, IPOXOJAIINX Yepe3 IJIACThI CJIA0BIX TPYHTOB U ydacTKa
3ajieniku B pabounii cioi. J{nmuHa cBau onpenensercs no Gpopmyne

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

rae Az — 3azenKka cBau B pOCTBEpK, MpuUHUMaeTcs paBHou 0,1 meTpa mpu mapHUPHON
3apenke u 0,5 MeTpa npu KECTKOM 3aIEIIKE;

Z hgi — MOIIIHOCTE | - TO CJIOSI TPYHTA, M;
h, — rnyOuHa 3a1e/IKi CBau B HECYIIMIA CIOM, M.

4.3 Omnpenenenne Hecylmed CIHOCOOHOCTH BHCHAYedl CBaM 10 TIPYHTY
PacyeTHBIM CIIOCOOOM

Hecyias ciocoOHOCTh CBau OMPEIENIAETCS UCXOAS U3 JABYX YCIIOBHIA: MTPOYHOCTH
MaTepraja CBaM M TPYHTA, BOCIPUHHMAIOIIECTO HArpy3kKy OT cBau. llpum mpoBepke
NPOYHOCTH CBaW MO0 MaTepHally HAXOMAT HEMOCPEACTBEHHO CHIIY pacyeTHOTO
CONPOTHUBIICHUS CBaH 110 MaTepUay.

Hecymiyro crmiocoOHOCTh CBau 1O TPYHTY OMPENEISIFOT CIACTYIOIIUMHU CIIOCOOAMH:

1) pacyeTHbIM, OCHOBAaHHBIM Ha HCIOJB30BAaHUHM TAOJUYHBIX 3HAYCHHIA
pPacYeTHBIX CONMPOTHUBIICHH IpyHTa 10 [3];

2) IUHAMUYCCKUM;

3) NPOOHBIMHU CTATHUCCKUMHU HArpy3KamH;

4) craTU4ecKuM 30HIUPOBAHUEM;

5) WCHBITAaHWEM TAJTOHHOW CBaCH.

CornacHo [3], ans Bucsiueit 3a0MBHOM CBau, Hecylasi CIIOCOOHOCTh OTPEIeIisieTCs
o ¢hopmyie

Fdzyc[j/cRRA-i_uZ]/cf fihi], (28)

r7e yc — KO3QPUUUEHT ycI0BUI pabOThl CBau B TPYHTE, IPUHUMAEMBbIN paBHbIM 1 ;
R — pacueTHOe CONMpPOTUBIEHUE IPYHTA MOJ HUKHUM KOHIIOM CBau, IPUHUMAEMOE
o Tabmune 13, xl1a;
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A — nnomanae onvpaHusl Ha TPYHT CBau, IPUHUMAaEMas MO IUIOIAIU ITOIEPEYHOrO
CEUEHHUs CBaM OpyITO WM IO IUJIOU[AJM IIONEPEYHOro CeYeHHs] Kamy(JeTHOro
YIIMPEHHS 110 €0 HAUOOJIBIIEMY TUAMETPY, M2

U — Hapy’>KHbBIH IEPUMETP MONEPEUHOTO CEUEHHS CTBOJIA CBAH, M;

fi — pacueTHOe compoTHBIEHHE I-TO CJIOS TpPyHTa OCHOBaHHS Ha OOKOBOW
MOBEPXHOCTH CBau, NpuHUMaemoe 1o tabmuue 14, klla;

hi — TommuHa iI-ro C0s TPYHTA, CONMPUKACAMOMIETOCS ¢ OOKOBOH MOBEPXHOCTHIO
CBau, M;

VeR, Yof — KOAI(DPUIIMEHTHI YCIOBHIM pabOThl TPYHTa COOTBETCTBEHHO IO/ HUXHUM
KOHIIOM M Ha OOKOBOM TIIOBEPXHOCTH CBaW, YYUTHIBAIOIIME BIMSHHE cCrocola
NOTPY)KEHHs CBau Ha pacyeTHbIE CONMPOTUBIICHUS TPYHTA U MPUHUMAEMBbIE 110 Ta0IHIIe

15.

Tabmumna 13 — PacueTHbie COMPOTUBIICHUS O] HUYKHUM KOHIIOM 3a0HMBHBIX CBai

PacuerHrbie COIIPOTUBJICHHA 110 HU’)KHHUM KOHIIOM 3a0MBHEIX U BAaBJINBACMbIX
5 CBali U CBaii-000JI04Y €K, MOTrpykaeMbIX 0€3 BIeMKH TpyHTa R, klla
'ry6una MECKOB CPEAHEN IIOTHOCTH
MOI'pyKECHUA cpenHei
HHKHETO KOHIIa I'PpaBCIMCTBIX KPYIIHBIX - KpYIHOCTH MCJIKUX | IBLICBATBIX -
CBaf, M TJIMHUCTBIX I'PYHTOB IIPU ITOKA3aTCJIC TCKYUCCTH ||_, PaBHOM
0 | 01 |02 | 0,3 | 04 | 05 |06
6600 3100 2000
3 7500 2000 | 3000 2000 1200 1100 600
6800 3200 2100
4 8300 c100 | 3800 2500 1600 1250 700
7000 3400 2200
5 8800 6200 | 4000 2800 5000 1300 800
7300 3700 2400
7 9700 000 | 4300 3300 2200 1400 850
7700 4000 2600
10 10500 2300 | 5000 3500 5400 1500 900
8200 4400
15 11700 000 | 9600 2000 2900 1650  |1000
20 12600 8500 |6200 %%%% 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

IIpumedyanus

1 Hap uepToil naHbl 3HaueHus R 11 ECKOB, O YEPTOU - 11 INIMHUCTBIX TPYHTOB.

2 Jlns npoMEXyTOYHBIX IJIYOMH IOTPYXEHMsS CBal M NMPOMEXKYTOUHBIX 3HAYEHUH IOKa3aTels
TeKy4ecTd |L IMHHUCTBIX TPYHTOB 3Ha4eHust R u fi onpenesnsitor uHTepossiuei.

21




Tabmuma 14 — PacueTHble COMPOTURIICHUSI HA OOKOBOM MOBEPXHOCTH 3a0MBHBIX CBaii

Pacuernbie conpoTuBiIEHHS HA OOKOBOI TOBEPXHOCTH 3a0UBHBIX U
BJIaBJIMBAEMBIX CBall M cBaii-o0omnouek fi, kIla
Cpenusist riryouHa IIECKOB CPEAHEN MIJIIOTHOCTH
pacIonokKeHHs CIIOst KPYIHBIX U CpeiHeil
MEJIKAX | mpUIeBathiX | - | - | - | - [ - | -
I'pyHTa, M KPYITHOCTH
TJIMHUCTBIX TPYHTOB IPH MOKa3aTese TeKy4ecTu |, paBHOM
<0.2 03 04 |05]06[0,7]/08[09]1,0

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

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

3 48 35 25 20114 8 | 7|6 |5

4 53 38 27 221169 (8| 7|5

5 56 40 29 24 17110 8| 7| 6

6 58 42 31 25(18(10( 8| 7| 6

8 62 44 33 2619|108 | 7 | 6

10 65 46 34 2711910 8 | 7 | 6

15 72 o1 38 2812011 (8 | 7 | 6

20 79 56 41 30020112 8| 7| 6

25 86 61 44 32120112 8| 7| 6

30 93 66 47 3412111219 | 8 | 7
>35 100 70 50 3622|139 | 8 |7

[Ipumeuanus

1 Ilpu ompemencHUH PacUyeTHOrO COMPOTHUBICHHUS TPyHTa Ha OOKOBOM MoBepXxHOCTH cBaii fi,
CIIelyeT YYUTHIBATh TPeOOBaHUS, W3JIOKEHHBIC B MpuMedanusx 1. 2, k tabmuie 13.

2 Tlpu ompenesieHHM pacyeTHBIX COMPOTHUBICHHN TPYHTOB Ha OOKOBOM MOBEPXHOCTH CBai fi,
MJIACTHI TPYHTOB CJIEYET PacUJICHSATh Ha OJHOPOIAHBIE CJIOM TOJIIMHON He Ooiee 2 M.

3 3HaYeHUs PaCUCTHOrO COMPOTUBIICHUS IUIOTHBIX TECKOB Ha OOKOBOH MOBEepXHOCTH cBail fi
cienyet ysenuuuBath Ha 30 % 1o cpaBHEHUIO CO 3HaYECHUSIMH, IIPUBEJICHHBIMU B Ta0JIHUIIE.

4 PacueTHble CONPOTUBJIEHUS CYNECEH U CYTNIMHKOB ¢ KO3 duimeHToM nopucroctu e < 0,5 u rimu
¢ ko3¢ pumrenToM nopucroctu e < 0,6 ciaenyer yBenuuuBaTh Ha 15 % 1Mo cpaBHEHUIO CO 3HAUECHUSIMH,
IPUBEJEHHBIMU B Ta0JHIIE, IPH JIFOOBIX 3HAUEHUAX MOKA3aTeNs TEKYUECTH.

Tabmuma 15 — KoadduuneHTs! ycinoBuit padboThl TpyHTa

KoahdunmenTs! ycnoBuii
paboThI TPyHTA IPH pacueTe

Crioco6bI morpyxeHust 3a0UBHBIX U BAABIMBAEMbIX CBaii U CBaii- Hecyleil ciocoOOHOCTH CBail
000J104€eK, TOrpyKaeMbIXx 0e3 BbIEMKU I'PyHTa, U BUABI TPYHTOB 1o, .
, II0rpy pyHTa, Py it Ha GOKOBOI
HIKHUM

MIOBEPXHOCTH Ycf
KOHIIOM YcR

1 IlorpyxeHue CHJIOLIHBIX M TOJBIX C 3aKPbITHIM HM)KHUM KOHLIOM
cBall  MEeXaHMYECKUMM  (IIOJBECHBIMHM),  NApOBO3AYIIHBIMU U 1,0 1,0
JU3EIbHBIMU MOJIOTaMU

2 TlorpyxeHue 3a0MBKOH ¥ BIABIMBAHHEM B IPEABAPUTEIHHO
npoOypeHHbIE JINIEPHBIE CKBAXXHUHBI C 3aryyOJeHneM KOHILIOB CBail He

MeHee | Mm:

a) paBHOM CTOpPOHE KBaIpaTHOM CBau 1,0 0,5
6) Ha 0,05 M MeHee CTOPOHBI KBaJJpaTHOM cBau 1,0 0,6
B) Ha 0,15 M MeHee CTOPOHBI KBaJpaTHOW MJIM JUaMETpa CBau KPYIJIoro 1,0 1,0

cedeHus (1711 ONop JIMHUM AIEKTPOIepenayun)
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[Tponomkenue Tabimibl 15

Ko dunmenTs! ycnoBuii
paboThI TPyHTA MPH pacueTe

CriocoObl morpy’kKeHust 3a0MBHBIX U BJIAaBIMBAEMbBIX CBail U CBal - HeCyIeil cliocOOHOCTH CBait
000104€K, TOTpy’KaeMbIX 0€3 BEIEMKU I'PYHTA, U BUIBI TPYHTOB 1o,
, HOrpy pyHTa, PyH )i\ 1O HIKHAM
HUKHUM
KOHIIOM )cR
KOHIIOM )cR

3 TlorpyxeHue ¢ TOAMBIBOM B TeCYaHbIe TPYHTHI TPU YCIOBHH
NOOMBKHM CBail Ha MOCIEOHEM JTare MOrpyXeHus 0e3 MpUMEHEHUs 1,0 0,9
noaMbiBa Ha 1 M u Gornee

4  BuOpomorpyxeHHe  CBaif-000J0YEeK, BHOPONMOTPY)KEHHUE |
BUOPOB/IABJIMBAHKUE CBAl B TPYHTHI:

a) MeCKU CpeIHEH MITOTHOCTH:

KPYIIHbIE U CpPEHEN KPYITHOCTH 1,2 1,0
MEJIK1e 11 1,0
MBLICBATHIC 1,0 1,0
0) rIMHKUCTBIC ¢ moKa3areneM TekydecTtd I = 0,5:

cyrecH 0,9 0,9
CYTJIMHKH 0,8 0,9
TJIMHBI 0,7 0,9
B) IJIMHUCTHIE € TIOKa3areneM Tekydectd | <0 1,0 1,0

5 TorpyxeHue MOJIIOTaMH TOJIBIX XKEe300E€TOHHBIX CBAW C OTKPBITHIM
HUOKHUM KOHIIOM:

a) Mpy AUaMeTpe MmojocTu cBau MeHee 0,4 M 1,0 1,0
0) To ke, ot 0,4 10 0,8 M 0,7 1,0
B) 1,5 M B CyriamHKax u rJiMHax 0,7 1,0
6 [lorpyxeHue BIaBIMBaHUEM CBAA:

a) B [IECKU KPYIHbIE, CpeIHeN KPYTHOCTH U MEJKHE 1,1 1,0
0) B ITECKH IbLJICBATHIC 1,1 0,8
B) B IJIMHHCTHIE TPYHTHI C MoKa3aTeneM Tekydectd I < 0,5 11 1,0

IIpumeuanus
KoaddummeHTs! ycRr 1 Yef 10 T103. 4 1S TIIMHUCTBIX TPYHTOB ¢ MoKaszarenem Tekydecta 0,5 > I > 0
OTIPEEISIOT HHTEPIIOJSLUEH.

4.4 OnpenesieHue KOJIUYECTBA CBail B pACYETHOM CeYECHHHU

Hcxonst W3 BeIMYMHBI W YCJIOBUS (KOHCTPYKTHBHOTO) pa3MEIICHHS CBail B
POCTBEpKE, HAXOJAT YCIOBHOE JaBlICHHUE O] MOAOIIBOM pocTBepka Pg, klla, cormacHo
bopmyiie

Py =2 (28)
g~ 2 28
(3-d)

rie Fr — cria pacyeTHOro COnpoTUBIICHHUS CBaM IO rpyHTY, KH;
d — pa3Mep monepeyHoOro CeYCHMsI CBau, M.

[Tnomank pocTBepka HaxXoIUM 1O popMyJie

N
Ay = - 29
’ pg_7f°7/m'dg’ ( )
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raie No — pacdyerHas Harpys3ka mo obOpesy ¢yHaameHnta mo | rpymme mpeaenbHBIX
cocTosiHui, KH;

Vo= OCPCAHCHHOC PpPAaCYCTHOC 3HAYCHHUC YJACIILHOIO BECa I'PyHTAa W Marcpuajia

pocTBepKa, mpuHUMaeTcs paBHbIM 17 kH/M® g nmoxsanbHbeIx 3panuii 1 20 kH/M® s
OecrnoIBaIbHBIX 37aHUH;

Y+ — k03 punmeHT HaIeKHOCTH O HATPY3KH, IPHHUMAETCS coryiacHo [4];

d, — rmy6uHa 3a70KeHNs POCTBEPKA, M.

Janee onpenesnsieM Bec pocTBEpKa ¢ TPYHTOM Ha ycrynax no gpopmyie

Ng =71 Ay 7m-dg. (30)
KonmdecTBo cBaii B pOCTBEPKE C yUETOM €T0 Beca ONpeaesieTcs 1mo GopMyiie
My - (N o T N g )
n= : (31)
FR

rne 71 — Kod((UIMEHT, YYUTHIBAIONINKA JCHCTBHE MOMEHTA U MPUHUMAEMBIH PaBHBIM
1,1+1,6 (mpu M = 0 xoaddunment n = 1).

HeoOxoaumoe uucino cBail n Ha OJWH MOTOHHBIA METP JJIMHBI JIGHTOYHOTO
(dyHIameHTa onpenensercs no Gopmyie

NOI

n=
F.-8-d2-h-y, ' (32)

rae d — quametp (CTopoHa CBau), M;
h — BeIcOTa pocTBEepKa, M.

[TomyyeHHOE YHCIIO CBail OKPYIJISETCS [0 IEJOr0 YHWCiIa W TMPOEKTUPYETCS
cBailiHbI (hyHAamMeHT. PaccrosiHue Mexay CBasMH CielyeT NMPUHUMATh paBHbIM 3d, a
MakcumanbHoe 6d, tme d — cTopoHa KBagpaTHOW WM OOJbIIas CTOPOHA
IPSIMOYTOJILHOW CBau MJIM JUAMETP CBaM KPYIJIOro ceueHusi. PaccrosiHue ot kpas cBau
70 Kpasi pocTBepka npuHumaercsa He mMeHee 100 MM, a TommMHA pPOCTBEpKAa KpaTHa
300 mm. Jlns pocTBepka MOJ KOJOHHY BBICOTa Ha3HA4aeTCs KOHCTPYKTHBHO C
MUHUMAaJIbHON TOJNIIMHOW, a 3aTEM MPOBEPSIETCS 110 YCIOBUIO MPOJABIUBAHUS, YTOObI
MOJYYUTh MUHUMAJIbHBIE pa3Mephl pOCTBEPKA.

4.5 Onpenesienue GpakTU4eCKON HATPY3KH HA CBAIO

PacuerHas (akThueckas Harpyska, repeiaaBacMas Ha CBaro, ONPEACISACTCS I10
dbopmyre
M. -
_ 2N el Y 33
P h Z 2 (33)
p y

rae 2N - pacueTHas C)KHMAloOIas CHJla C Yy4ETOM Beca POCTBEpPKa M Beca IpyHTa Ha
ycTynax pocTeepka, kH;

N
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M - pacyeTHblE MOMEHTBI OTHOCHTENBHO TJIABHBIX oced X M Y IUIaHA CBaul B
IJIOCKOCTH ITOJOUIBBI pOCTBEPKA, KHM;
np— YUCIIO CBall B (hyHIaMEHTE, IIT.;
y - PAacCTOSHHME OT TJIaBHBIX OCEH 1O OCH CBaWl JJIsi KOTOPOW BBIYUCIISIETCS
pacdeTHas HarpysKa, M;
Fq — Hecymas cnoco6HoCTh cBau, KH.

4.6 Pacuer cBaiinoro ¢pynaamenta no e opmamnusimMm

CornacHo pexkomengarusmM [3], pacuer cBaiiHOrO (yHIaMEHTa 1o Jaedopmarusm
OPOU3BOAAT METOAOM IOCIOWHOTO CYMMHUPOBAHMSI HJIM METOAOM SKBHUBAJIEHTHOIO
cinosi. Pacuer ocagku, a TakkKe pacyeT CTaOWIM3allMd OCAaJKd BO BPEMEHU
OPUHLUIKAAIBHO HE OTiIMYaercs g (yHIaMEeHTa MEJKOro 3aJI0KEHUS M CBaiHOro
dbynnamenta. Paznuna aumib B TOM, 4TO B ciiydae (yHAaMEHTa MEJIKOro 3al0kKEHUs
UCIIOJIb3YIOTCSl peaibHbIe €ro pasmepbl (r1yOuHa 3ajoxeHus d v oAb MoAOUIBEI
A), a B ciydae cBaiiHOTO (yHIaMEHTa pa3Mepbl YCIOBHOrO (yHIAMEHTa U JaBJICHHUE
noja ero mnoaomBoil. ['paHuibl yciaoBHOrO (GyHAAMEHTa ONPENESIOT CIETYIOIIUM
00pa3oM: CHHU3Y - MJIOCKOCTBIO, MPOXOJSIIEH Yepe3 HUKHUE KOHIIbI CBaif; ¢ OOKOB -
BEPTUKAIBHBIMH TUIOCKOCTSMHU, OTCTOSIIIUMU OT OCEM KpaWHUX PSAJOB BEPTHKAJIHHBIX
cBaii Ha paccrosauu 0,5 mara cpaif, HO He Oonee 2d (d - guamerp WM CTOpOHA
MIOTIEPEYHOr0 CEYEHUS CBaM), a MPU HATMYHH HAKJIOHHBIX CBall - MPOXOISIINMH Yepes3
HWKHHE KOHIIBI 9TUX CBall; CBEPXY - MOBEPXHOCTHIO IJIAHUPOBKHU TPYHTA.

4.7 TpeOoBaHUsI K KOHCTPYUPOBAHHMIO CBAHBIX ()YHAAMEHTOB

B 3aBUCMMOCTH OT KOHCTPYKUMHU 3JaHUS NPUMEHSIOT JICHTOYHBIE POCTBEPKH,
POCTBEPKM CTaKaHHOTO THIIA W IUIUTHBIE POCTBEPKU. JIEHTOYHBIE pPOCTBEPKU
NPUMEHSIOT, KaK MpaBujo, JAJIs 3laHUN C HECYIIMMU cTeHamMHu. POCTBepKkH cTakaHHOTO
TUNA, COCTOAIIME U3 IUIMTHOM YacTW M TMOAKOJOHHMKA — CTaKaHHOW 4YacTH,
NPUMEHSIOT B 3IaHUSAX CO COOPHBIM KelIe300€TOHHBIM KapKacoM. J{Jist TSHKEMbIX 3M1aHnuid
U COOPYXEHUH MPUMEHSIOT, KaK MPaBUJO, OONIbIIEpa3MEpHbIE IUTUTHBIE POCTBEPKH.
Yucino cBaii B (QyHAaMEHTE M HUX pa3Mepbl cleayeT Ha3HayaTh M3 YCJIOBHS
MaKCHMaJbHOTO HCIOJIh30BaHMS MPOYHOCTH MaTepuana CBail M TPYHTOB OCHOBaHUS
npu pacu€THOW Harpyske, JOMYCKaeMOU Ha CBaro, C y4E€TOM JOMYCTHUMBIX HEPErpy30K
KpaiiHMX cBaii B (yHZaMEHTe B COOTBETCTBUU ¢ TpeOoBanusmu [3]. Bribop
KOHCTPYKIIMM W Pa3MEPOB CBail JIOJDKEH OCYIIECTBISATHCA C YYETOM 3HAYCHUH U
HamnpaBJICHUS JEWUCTBUS HArpy3ok Ha (QyHOAMEHTBl, a TakkKe TEXHOJIOTUU
CTPOUTENLCTBA 3/1aHUs U coopyxkeHus. ColpspKeHHe CBAfHOIO POCTBEPKA CO CBasIMU
JIONYCKAeTCsl IpeaycMaTpuBaTh Kak CBOOOJAHO ONUPAIOIIMMCS, TaK M KECTKUM.
CBobomHOE onmupaHue POCTBEPKA Ha CBaW JODKHO YYUTHIBATHCS B pacuérax YCIOBHO
KaK LIQPHUPHOE CONPSIKEHUE U IMPU MOHOJMTHBIX POCTBEPKAaX JOHKHO BBIOJIHATHCS
nyTEM 3aJIeJIKU TOJIOBBI CBaU B pOCTBEPK Ha rryouny 5 - 10 cm. XKéctkoe comnpsixeHue
KEIIe300€TOHHBIX CBalli C MOHOJHTHBIM >KEJe300€TOHHBIM POCTBEPKOM CIIEAYeT
npeaycMarpuBaTh € 3a/I€JIKOM  TOJIOBBI CBal B POCTBEPK Ha  TIyOUHY,
COOTBETCTBYIOIIYIO JITTHHE aHKEPOBKHU.
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3aKkJIo4YeHmne

PykoBOJICTBO 1O BBIMOJHEHUIO KYPCOBOT'O MPOEKTa MPEIHA3HAYEHO B IEPBYIO
ouepedpb IJsl CTYAEHTOB. B CBSI3W C 3TUM B COCTaB METOAMYECKHX PEKOMEHIAIUN
BKJIFOUEHBI TOSICHEHUS 10 pazjiesiaM rpaduueckoil 4acTu M MOSICHUTEILHON 3alUCKU U
HEKOTOPBIE pa3/iesibl TEOPETUUYECKON YacTH.

Meroauueckue pEeKOMEHJAIMU COCTABICHBI B COOTBETCTBUM C 3aJlaHHEM U
BKJIFOYAIOT B ce€0s 00pa3ibl IOKYMEHTOB, HEOOXOAUMBIX JJISI BBIMOJIHEHUS KYpCOBOIO
npoekTa (00pasIlsl TUTYIHHOTO JIUCTA, 3a/IaHUsI, TPUMEPbI OPOPMIICHHS) U CITPABOYHBIH
marepuas. Tutynenabid muct k KIT u 113, 3amanne opopmisroTcss B COOTBETCTBUH C
[Tpunoxenuem A, b, B.

TakuMm 00pa3oM, METOAMYECKHE PYKOBOACTBO II0 BBHIMOJHEHHIO KYpPCOBOMY
MPOEKTUPOBAHUIO TIOMOTaeT CTyAEHTaM OpraHu30BaTh pPAaOOTy IO BBINOJHEHHUIO
KYpPCOBOT'O MTPOEKTA.
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TepMI/IHbI H onpeacJacHus

I'pyntbl — moOble TOpPHBIE TOPOJBI, KOTOpPhIE B HH)XCHEPHO-CTPOUTEIHHON
JeSITeTbHOCTH YEJIOBEKa MCIOJIb3YIOTCS B KAUeCTBE OCHOBAHMM COOPY)KEHHM, Cpesibl, B
KOTOPOI COOPYKEHUSI BO3BOJATCS, UM MaTepuala JJisi COOPY>KeHHI.

IIpoyHocTh IPyHTAa — CHOCOOHOCTH COMPOTHBISTHCS BO3JACHCTBUIO BHEIITHHUX
HArpy30K He pa3pyliasich.

dyHIaMEeHT — TOJ3¢MHAs YacTh COOPYKCHHs, KOTOpas NpeIHa3HA4YCHA JIs
nepeiadyy Harpy3Kd Ha OCHOBaHUE.

OcHoBaHue — 00JaCTh TPYHTA, BOCIIPUHUMAIOIIEE JIABJICHUE OT COOPY>KECHHUSI.

Ocaaka — BepTUKAJIbHBIC MEepeMeENIeHUsT oaomBel pyHaamMerTa. OCHOBHON BH
nedopmanum.

O0pe3 - BepxHAA MIOCKOCTh (DyHAAMEHTa, HA KOTOPYIO OIMUPAIOTCS HAJA3EMHBIC
KOHCTPYKITUH.

IMoxomBa - HIKHISA TUIOCKOCTh (DYHIAMEHTA, OMUPAIOIIAsICS HA OCHOBAHHE.

I'nyouna 3anoxenust GpyHaaMeHTa — PACCTOSHUE OT MOBEPXHOCTH TUIAHUPOBKU
710 TIOJTOTIIBEI.

Boicora pynaameHnTa — ompenessieTcss pacCTOSHHUEM OT TOOIIBBEI (PyHIaMEHTa
110 ero oope3a.
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[Ipunoxenne A

O6pazelr opopmiIeHUS TUTYJIBHOTO JIMLCTA KypPCOBOTO MPOEKTa

TUTYABHBIH JTUCT KYPCOBOI'O IIPOEKTA

MHWHHNUCTEPCTBO HAYKHM U BBICHIEI'O ObPA30OBAHUA
POCCUNCKOU ®EJEPAIINN
Pszanckuii uHCTUTYT ((rsinann)
(I)e):[epanLHoro rocyaapCTBCHHOI'0O aBTOHOMHOI'O

00pa30BATENILHOTO yIPESKACHNUS BBICIIETO 00pa30BaHMsI
«MOCKOBCKUU IMOJIUTEXHUYECKUU UHCTUTY T»

Kadenpa «IIpombliiieHHOE U Tpak/IaHCKOE CTPOUTEITHCTBOY

KYPCOBOMU IPOEKT

10 JUCHUITIIINHEC
«OCHOBAHUSA U ®YHJIAMEHTBI 3JAHUI U COOPYKEHUN»

Ha TEMY:

«Pacyer u npoeKTUPOBaHUE (PYHIAMEHTOB Pa3JIMYHOI 0 32J105KEHH D)

Bouimosanna (a):
CryaenT(ka) rpynimsl
cneransHOocTh 08.03.01
«CTpOUTEIHCTBOY
Mndp
0)4(0)
Iposepuun:

Psa3ann, 20
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[Ipunoxenue b

O6pazelr opopMIIeHUSI TUTYJIBHOTO JINCTA K MOSICHUTEIIHbHOM 3aMKCKe

TUTYABHBIH JTUCT KYPCOBOI'O IIPOEKTA

MHWHHNUCTEPCTBO HAYKHM U BBICHIEI'O ObPA30OBAHUA
POCCUNCKOU ®EJEPAIINN
Pszanckuii uHCTUTYT (uinan)
(I)e):[epanLHoro rocyaapCTBCHHOT'O aBTOHOMHOTI'O

00pa30BATENILHOTO yIPESKACHNUS BBICIIETO 00pa30BaHMsI
«MOCKOBCKUU IMOJIUTEXHUYECKUU UHCTUTY T»

Kadenpa «IIpombliiieHHOE U Tpak/IaHCKOE CTPOUTEITHCTBOY

MNOACHUMTEJIBHASA 3AIIMCKA
K KYPCOBOMY HPOEKTY

10 ANCHOUIIIIMHC

«OCHOBAHUSA U ®YHJIAMEHTBI 3JAHUNA U COOPY KEHUMN»

Bobimosana (a):
Crynent(ka) rpyIiibl
cneraipsHOoCcTh 08.03.01
«CTpOUTENBCTBO»
[udp
)5(0)
IIpoBepui:

Psa3zanb, 20
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[Ipunoxenue B

Obpazern ohopmiieHUs TMCTa 3aaHHUs Ha KYPCOBOM MPOEKT

MWHHCTEPCTBO HAVKHU 1 BBICIIIEI'O OFPA30OBAHNSA
POCCUMCKOU ®EJEPAIINN
Psizanckuii uactutyt (prsman)
dbenepaabHOro TOCyJapCTBEHHOIO aBTOHOMHOT'O

00pa30BaTEIBHOrO yIPEKICHHS BBICIIETO 00pa3OBaAHHUS
«MOCKOBCKUU TTOJIUTEXHUYECKUU UHCTUTY T»

3aganue
HA KYPCOBOM IPOEKT

no teme: «Pacuer u npoekTrpoBanne GyHIAMEHTOB PA3IUIHOTO 3AJI0KEHUS

Crynenty (ke)  kypca, TPYIIIIbI, dbopmMbl 00yUCHHS

(pamunus, ums, omuecmeo)

no guermmmue «OCHOBAHUMS 1 ®YHJIAMEHTHI 3JAHUN U
COOPYXXEHUM»

Hanpasnenne 08.03.01 «CtpoutenbcTBO»

Ha3panue npoekra: «PacueT u npoexktupoBaHue GyHAaMEHTOB Pa3IMYHOrO

310K CHU S
Cxema NoNe Pacuetnas Mecto
Cxema I'COJIOTHYECKUX | QYHJTAMEHTOB | Harpyska Monmert CTPOUTEILCTBA
3JaHUS . yH PYy3 M, xH M p
YCIIOBHI (oOBecTH) N, xH
1 1140 83
Ne 2 Ne3 g 2050 - r.Open
4

Pa3pabarpiBatoTcsi ocHOBaHMS ¥ (YHIAMEHThl B pa3IMYHBIX WHXCHEPHBIX U

I'naApOrcoOJIOIHICCKUX YCIIOBHIX, pa3H01”4 FJIY6I/IHI>I 3aJIOKCHMUA, C YUucTOM

KOHCTPYKTHBHBIX OCOOECHHOCTEH COOpPYKEHHS B COOTBETCTBUHM C JIECHCTBYIOIIUMHU

CTPOUTCIIbHBIMHU HOPMAaMHU U ITIPpABUJIAMU.

Psa3ann, 20
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YueOHOe u3manue

Bopucosa NUpuna AnexkceeBHa

OcHoBaHus M (PYHIAMEHTBI 31aHUU H COOPYKEHU I

Meroauueckne yKka3aHus O BBINOJHEHUIO KypCOBOrO IPOEKTa

Tloanucano B neuath Tupax SK3.
Ps3arckuii mHCTUTYT (prmman) MOCKOBCKOTO TIOTHTEXHUIECKOTO YHUBEPCUTETA
390000r.Ps3ans, yi. [IpaBo-JIsibenckas, 26/53
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