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1. OBIIMUE ITOJOXEHUA

B pacuerHo-rpaduueckoit paboTre paccMaTpUBAIOTCS OCHOBHBIE IMPUEMBI
OTIPEJICIICHHS] PACUETHBIX XapaKTEPUCTUK IPYHTOB OCHOBAHUS, TIIyOUHBI 3aJI0KEHUS
U TEOMETPUYECKUX pa3MepoB (PyHIaMEHTOB.

1.1. Il]enwv pa6ombs - BBHIIOIHUTH HEOOXOJIMMBIE PACUETHl U MOCTPOUTH
CXeMy ycTpoicTBa hyHAaMEHTA.

1.2.Cocmae pabomus - IlpenrycmMoTpeHa sl CTYACHTOB HalpaBJCHUE
08.03.01 «CrpourenbctBoy», npoduiab «ABTOMOOWIBHBIE JOPOTW» OYHOM U 3a0YHOU
dbopmbl 00yueHusi. Bce HeoOxonumbie AJaHHBIE TS BBHIIOJTHEHUS pabOThI yKa3aHbI B
3aJIaHUU.

[Ipucrtynasi k pabote, CTyACHT JIODKEH SICHO TPEACTAaBISATh KOHKPETHBIN
pe3yabTaT, TEOPETUYECKYID U TMPAKTUYECKYIO 3HAYMMOCTh  MPUHUMAEMbIX B
KypcoBoii pabore pemenuil. PI'P BeImonHsSeTCS Ha OCHOBaHWM CIHEIHAIBHBIX
3aJlaHdl, BBIJABa€MbIX  KaxaoMmy cryaeHty. Ilo  3amanuto  Tpebyercs
MOCJIEIOBATEIBHO 3aPOSKTUPOBATh (DYHIAMEHT JJIs TPOMEKYTOUYHOM OMOPBI MOCTA.

B nosicauTenpHOM 3anucke NPUBOISTCS BCE HEOOXOAMMBIE 0OOCHOBAHUS 110
KOKJIOMYy OCHOBHOMY BapuaHTy (yHIaMEHTa, 3CKH3bl, PACUETHBIE CXEMBI C
HEOOXOIMMBIMU pa3MepaMu U MPUBS3KaMU. PacyeTsl COMPOBOXKIAIOTCS TEKCTOBBIMU
nosicHeHusIMU U (opmysamu. [IpUBOAUTCS CHNUCOK MCHOJb30BAHHOW JUTEPaTYypPHI.

3ammTa pacueTHO-rpaduueckux pabOT COCTOMT B OTBETaX Ha BOMPOCHI
npenojaBatesis ¢ 1eIbI0 BBISICHEHUS TIYOUHBI U TOJHOTHI MPOPAOOTKU CTYACHTOM
MPEAbSIBICHHBIX MAaTEPUATIOB.

Tabnuua 1
Ho- Paznen TpynoeMKoCTb
Mep BBINOJTHECHUS, %0
1 | OueHka HHXEHEPHO-TE€0JIOTMYECKUX YCIOBHIMA 20
CTPOUTEJIHLHOM TIJIOIIAAKH




2 | COop Harpy30K JEHCTBYIOIIUX Ha (PYyHIAMEHT MEIKOTO 40
3aJI0KEHUS
3 | IlpoexktupoBanue GyHIaMEHTa MEJIKOTO 3aJI05KEHUS 40

2. OHEHKA HMH’)KEHEPHO - TEOJIOTHYECKHX
YCJIOBHUU CTPOUTEJIBHOU IIVIOINAIKHN

IIo JaHHBIM I'COJJOINYCCKUX U3bICKaHUH IMPUBCACHLI CICOYOOINC
I'COJIOTNYCCKHC PA3PC3hI. CTy,Z[eHT, COINIACHO BApHUAHTY 3adaHUsA, JOJIKCH BBIYHUCIINTD
CICAYyroIue @HBHKO-M@X&HH‘ICCKI/IC XApPaKTCPUCTHUKU I'PYHTA:

- YIAEIbHBIN BEC TPYHTA ¥ = 0+ & (1)
rae: g = 9,8 m/c’-yckopeHue cBoOOIHOTO NaACHHUS; o -TNIOTHOCTh TPYHTA, T/ M

- YACIBHBIA BEC TBEPABIX YACTULl TPYHTA }, O, * & , (2)
TIe: p, - IWIOTHOCTH TBEPBIX YACTHIl TPYHTA, T/M’;

- KO3 duIMeHT nopuctoctu rpyta e = (p, / p)-(1+W) -1, (3)
- CTeNeHb BiIaxkHOCTU rpyHTa S, =(W-p )/(e- p,), 4)

rae: W - mpUpoiHasi BIaKHOCTh TPYHTA, J1.€.; p, | T/M’ - IJIOTHOCTH BOJBL,

- yycio mwiactuaHoct [, =W, —W,, (5)
rje: W, - BIaXKHOCTb HA TPAHULIE TEKYUECTH, J.€.; W, - BIaXXHOCTb Ha TPaHHULIE
IUTACTUYHOCTH, [1.€.;

- mokasarensb Tekydectd [, =(W =W, (W, =W,). (6)
ITo crenenu BIaXHOCTH pa3anyaroT rpyHTsl /1,2,3/:
MAJTOBIIAKHDBIC . ... e.eetententenieeienienieeneenenenneiienreeneensneennnensneenneennnee. 0SS 0,5
BITATKHDBIE . . e v vttt ettt e e e e e et e e e e e e e e e e e e 0,5<S, <0,8
HACHIIIEHHBIE BOMOM . .« . u e ettt e et et e e e e e e e et e 0,8< S, <10

['UHBI M CYTJIMHKKA B 3aBUCHUMOCTH OT 3HAYCHHUs TMOKa3aTeNlsd TCKYdeCTH I, .
MOTYT HaXOJUThCS B CIEAYIONMUX cocTosiHusX /1,2,3/:

10:157 001 (=T P 1,<0 (xorma W <W,)
1 L0002 157 0 D1 (0 1< 0<1,<0,25
2O 017 T 74 1 (0 1 0,25<1,<0,50
MATKOTITTACTIIHOE . .« e v v ettt e et et e e e e e e e e e e e e e e e 0,50 <1,<0,75
TEKYUCTIIACTHUHOE . ..« . e ettt ettt ettt et e eieeae et ee et eeenaeaneenaens 0,75<I, <1
1) o (7 1,.>1 (korma W>W,)

Cynecu B 3aBUCHMOCTH OT 3HA4YEHUs T[IOKa3aTeNsl TEKy4eCTd [, MOTYT
HaXOJUThCS B CIEIYIOMIUX cOCTOsIHUAX /1,2,3/:

002157 0 )1 (0 1,<0 (xorma W <W,)
L0 E:T00 N7 L 1 (01O 0<
1S o (7 1,>1 (xorma W >W,)



HauGosnblliee BiIMSHUE Ha CBOMCTBA TPYHTOB OKA3bIBACT HAJIUYHME TIIMHUCTBIX
YaCTHI], TIOATOMY TPYHTBI IPUHATO KJIACCU(PUIIMPOBATH MO COAEPIKAHUIO TIIMHUCTHIX
yacTull. JlanHas kiaccudukanus rpyHTOB IpUBeAeHa B Tabauue 2.

Tabauya 2
Bup rpynra CopeprkaHre MNIMHUCTBIX YaCTUL IO | YHUCTTO TIACTUYHOCTH [,
Macce, %
I'nmuna >30 >0,17
CyramHok 30-10 0,17-0,07
Cynech 10-3 0,07 - 0,01
ITecox <3 He mnactuuen <0,01
Monyns nedopmanuu rpyHta onpenensitor no Gopmyne E = S/ m, (7)

rne: m=m,/(1 + e)- kodpduUUUEHT OTHOCUTENbHOU cxkumaeMoctd, 1/Mlla;
my,-  Kkoaurment cxumaemoct, 1/MIla; [S=1-2-u’ /(1— 1) -k03hdHULIKEHT,
xapaktepusyronuii 00koBoe paciupenue rpyHTa. Kosaddunuent [Tyaccona rpyHra

WL MpUHUMAETCA JUIsl TJMH U CYTJIMHKOB TBEpAbIX U monyTBepasix p= 0,10-0,15;
Tyrommactuubix - p= 0,20-0,25; niaacTuyHbIX U TeKydemnacTUyHbeiX - p= 0,30-
0,40 u Tekyuux - n=0,45-0,50; nys cynecu (B 3aBUCUMOCTH OT KOHCHUCTEHIUH) L

=0,15-0,30; nns meckoB p = 0,20-0,25.

ITo MOTYJTIO nedopmanmu TPYHTBI MOAPA3ACIAIOTCS Ha:
(67810593 (0102239700 £: 15 1) (T E< 5 Milla
CPEIHECIKIUMACMBIC. . . ueevteeeeenaeeeeeenneeeeeanneeeenns 5 Mlla < E <20 Milla
1Y R (01022920 151 1 3 (T E > 20 Mlla

Bec rpyHTa ¢ yd4eToM B3BENIMBAIOIIETO JEHCTBUS BOJBI OMPENEISETCS I10
(opmye: Vsw =8 (0, —p,)/(+e) 8)
Jlanubie odopmistorcs B Tabmui: B Tabiuie 3 MPUBENEHBI HCXOJHBIC
XapaKTEPUCTUKN TPYHTOB OCHOBAHWSI TOJIYYCHHBIC B JIA0OpaTOpHH (CTYyJICHTAMH B

KAUeCTBE MCXOJHBIX XapaKTEPUCTUK TPYHTOB IMPUHHUMAIOTCS XapaKTEPUCTHKU



INPHUBCACHHLIC B PACUCTHBIX CXEMaX B COOTBCTCTBHU C BapI/IaHTOM), a T3.6J'II/IIIC 4
IMPUBCACHBI PACYCTHLIC XAPAKTCPUCTHUKU I'PYHTOB OCHOBAHM:A, ITOJTYYCHHBIC B XO/JIC

BBINIOJIHCHMS BBIIICYKA3aHHBIX paCdYCTOB.

Tabnuya 3

Howmep BapuanTa Howmep cnos

1-ticioit 2-Hciioun 3-1 ciou

HaumMenoBanue v TONIIMHA CI0S TPYHTA
m py h=w™m h=wm =M

[I70THOCTH TBEPABIX YACTHI] PYHTA P T/M’

[TnoTHOCTE TpyHTA p, T/M’

[Ipuponnas BecoBast BIaXXHOCTb rpyHTa W,
a.€.
BrnaxxHOCTB ITpyHTa Ha TpaHULE TEKy4eCcTH W, ,

I.€.

BnaxxnocThb T'PyYHTa HA I'paHUC INIACTUIHOCTHU
W,, n.e.

Koaddurment 60koBoro pacmmpenus rpyHra,
Y7,

Koag¢punuent cxxumaeMocTu rpyHTa M,
1/MIla

Tabnuya 4
1 2 3 4

Howmep cnost rpyHTa | 2 3

HaumeHnoBanue rpyHTa

V nenvHblit Bec rpynTay ,kH /M’

Y 1eNbHBIN BEC TBEPBIX YaCTHUILl TPYHTA
Y, . kH /™’

VY 1eNIbHBIN BEC TPYHTA C YYETOM

B3BEIIMBAIOILETO JAEHUCTBHS BOABIY ., KH / M’

sw?
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Yucio miacTUYHOCTU I'PyHTa Ip , A.€.

[Toka3aTenp TeKy4YecTu rpyHTal,, a.c.

Koaddunment nopuctoctu rpyHTa e, o.e.

1 2 3 4

CreneHb BIaXXHOCTU TPYHTA S, 11.€.

KoadppunueHT oTHOCUTENBHON CKUMAaEMOCTH
rpyHtam, 1, Mlla

Monyns nepopmarnuu rpynta E, Mlla

3. CBOP HAT'PY3O0K, JEMCTBYIOIIUX HA ®YHJIAMEHT
MEJIKOTI'O 3AJIOKEHUA.

CornacHo 3aJJaHHIO 3aMoJIHIEM Ta0IuIly S:

Bapuant |A, |B
Ne M |Mm

-

2 1’ T2’ 7-'3’ HOMep

M |\m |m |kH |xH |kH | kH | xkH | T€OJIOTHY.
pas3pesa

Tabnuya 5
H h1 b hz ’ h’} ’ Cl P1 b P
M

BrruepunBaem cxemy NIPOMEXYTOYHOM ONOPBI, HAa KOTOPYIO HAHOCHM
JercTByronme ycunus (puc.l)




Puc. 1. Cxema npomMeXKyTOYHOW ONOPHI C IEHCTBYIOIIMMH Harpy3KaMHu.

3.1 HopmanbsHoe ycunue N, kH.

N0.11:6'(Pl+P2)’ )
N0.1 :VfNo.II’ (10)
rae:y, =1.2- ko3 QUIMEHT HaIKHOCTH 110 Harpy3Ke.

3.2 Wzrubarommii MoMeHT oTHocuTenbHO oTMeTku (0.000, nercTByromieit
BI0JIb MOCTa, KHMm

M, =6(P—-P)c,+T.(H+h +h,), (11)

M . ='Yf'M0_”, (12)

3.3 WMsrubarommit momeHT oTtHOcuTenbHO oTMeTku 0.000, neicTByromein
IOIepeK Mocta, kHwm

M, =T,(H+h +h,+h), (13)
M o = Yy 'Mé,u’ (14)

3.4 Cpsuraromas cuia, aciictpyroias Ha otMeTke 0.000, Bmonbs Mocta, kH.

I, =T, (15)

T, =71, (16)
3.5 Capuraromas cuna, aercrytomas Ha ormeTke 0.000, monepek Mocra, xkH.

T on =T2 +T3’ (17)
T\()‘l = 7/fT‘0.11 5 (18)
3.6 Bec omnopsi.
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a) BecC Tena omnopsl, kH.

Non,II = Sjg .H'yﬁ = A'B.H'yﬁ = Non,] :7/] 'Non,II’ (19)
rne: y, =25«kH/ M’ - yJIeNbHBIN Bec 6eToHa.
0) Bec moadepMeHHuKa, KH.
N,yw=4,, - (h—h)-y,=(A+4c) - (B+2c)-(h +h,), (20)
Nn(ﬁ,o,] = 7/]‘ Nmﬁ,u,] > (21)

3.7 CymmapHOe€ HOpMajbHOE YCWJIHME, BKIIOYAIOIIEE BEC MPOJETHBIX
CTpOEHUH, BeC OMOpPHI U Bec nojadepMeHHuKa, kH.

K (22)
(23)

4. MIPOEKTUPOBAHUE ®YHJIAMEHTA MEJIKOI'O 3AJIOKEHUSA

4.1. Onpenenenue riryOHHBI 3aJI0KEHUS TIOJIOIIBBI (PyHIaMEHTa

['nyOuna 3anoxenus QyHnamenta d,, OTpenesieTCs U3 YCJIOBUS

poMEep3aHusl WIM pa3MmbiBa TpyHTa. Ecnum BepxHHMil ciod Boja, TO IIyOWHA
3aJI0)KEHHS] PACCUMTHIBACTCA M3 YCJIOBHSI Pa3MbIBa, €CIM TPYHT — U3 YCIOBUSA
IPOMEp3aHHUsl.

Pacuer u3 ycnoBus npoMep3aHus:

d, =h, +025, (24)
rae:  h,, - royOuMHa OpOMEP3aHus TPYHTa, B 3aBUCHMMOCTH OT KJIMMaTHYECKHX
XapaKTEPUCTHUK PaiOHA CTPOUTEIHCTBA.

Pacuer u3 ycnoBus pa3MbiBa:

d, =h,+25, (25)

rae: h, —TiayOuHa pa3MbIBa y OMOPHI, TIO 33JaHHIO).
4.2. Onpenenenue pazMepoB GyHIaMEHTa MEJIKOTO 3aJI0KEHUS

O6pe3 pynmamenTa 3arayossiem Ha 0,3 M OT HYJIEBOM OTMETKH TpyHTA.
[Tocne HazHAYCHUS TITyOWHBI 3aJT0KCHHS TIOIOMIBBI (DyHIaMEHTa U OTMETKH
S, =A+2htga)- (B+2h,iga), (26)
rae: A, B - nnMHa ¥ IIMpHMHA ONOPBI MO 00pe3y (yHmamenra, m; h, - BHICOTa
Gynnamenra (d, - 0.3 M), m, a - yron passutus GpyHnamMeHra (yroj )KeCTKOCTH).
4,=(4+2htga); B, =(B+2htga), (27)

rne: A v B, - uinHa ¥ IMpUHA MOIOMBEI (PyHIaMeHTa COOTBETCTBEHHO.
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Jnst toro utobbl B Tene (¢yHAAMEHTa BO3HUKAIA MPEUMYIIECTBEHHO
HaIpsKEHMS, YTOJl o) IPUHUMAIOT B mpenenax 25-35°.

@DyHIaMEHTBl 1O/ MAacCCHUBHBIE OMNOPbl MOCTOB OOBIYHO COOPYKArOT
CTyINeH4YaThIMU. B cTynendateiMu. B cTyneH4aTsix yH/IaMEeHTax BBICOTY CTYTICHH
h, — Ha3zHadaoT paBHOM B npenenax 0,7 - 2,5 m, mupuny crynenu b, - 0,4 - 1 m.

3aaBIIUCh BBICOTAMHU CTyNMEHEW (yHIameHTa h, — TakK, YTOObl B BBICOTE
Gynmamenrta h,— yKIaApIBaIOCh LEIOE YMCIO CTYIEHEH (BBICOTA CTYNEHU MOMKET

OBITh OJMHAKOBOM WJIM PA3IMYHON), MOXKHO ONPENCINTh IIUPUHY KaXKIOH CTYNEHU
1o dopmyie: b, =h, -tga. (28)

KonuuectBo cryneHelt B pyHaaMeHTe MPUHUMAETCS PaBHBIM 2 - 4.

[TomyyeHHass U3 KOHCTPYKTUBHBIX COOOPAKEHUM [JIi JAHHOTO COOPYKEHUS
IUIOIIAAh TOJOWIBHl (PyHIaMEHTa MOCTOBOW OIOPHI JOHKHA OBITh IPOBEPEHA
pacuetoM. [lnomanges momomBel  (QyHIaMeHTa, HEOOXOAUMYIO IO  pacuery
OTIPENETSIOT MO (opMyJie IEHTPATBHOTO CKATHS, UCXOA U3 YCIOBHS OOeCTeueHUs
HECyIIel cIocCOOHOCTU OCHOBAHMSI MO/ IOJIOIIBOM (PyHIaMEHTa:

P<R/y,, (29)
rae: P - cpenHee pgaBiieHWe NOAOWIBBHI (PyHIameHTa Ha ocHoBaHue, klla; K -
pacdyeTHOE COINPOTHUBIECHUE OCHOBAaHUSA OCeBOMY cxaruto, «lla; y =14 -
KO3 (UIUEHT HaJIS)KHOCTH 110 HA3HAYEHUIO COOPYKEHUSI.

[Inomanpy mnomomBsl  (yHIaMEHTa, HEOOXOIMMYI0 IO pacueTy mpHu
Ha3HAYCHHOM  IIyOMHE  3aJ0XKEHHs, OINpEAENEHHOW M3  KOHCTPYKTHUBHBIX
COOOpakKeHUI IUIOIAAN NOJOIIBB (PyHAAMEHTa W HAWJEHHOMY 3HAYEHUIO R
OMpEeNEIAIOT 10 hopMyIie:

Sn.pac. = ZNOW /(P_7/m ) df) ’ (30)

rae: - N, Hanbouiblliee 3HAYECHNE PaCUCTHOM BHEIIHEN HAarpy3KH, JICHCTBYIOIIEH Ha

(GyHIAMEHT, YYUTHIBAIOLIEE BEC IMPOJIETHBIX CTPOEHUH, OMOpbl U MOAPEPMEHHUKA,
. — 3 b .
kH; y =20 kHx’ - ycpenHeHHblii Bec GyHIaMEHTa U TPYHTa Ha €ro yCTynax; d, -

riyOrHa 3a7105KEHUS MOAOIIBEI GyHIaMEHTa, M.

PacueTHOE cOnpoTHBIIEHHE OCHOBAaHMS U3 HECKAJIBHOIO TPYHTA OCEBOMY
cxatuto R , klla (mc/ »*), nog mogomBon pyHIaMEHTa METKOTO 3aJI0KEHUSI CIISyeT

oTpeneNsaTh 1o popmyre:

R=LT{R,-[l+k -(b-2))+k, -y-(d, -3) }, (31)
rae: R, - yCIOBHOE CONPOTHUBIICHUE TpyHTa, KH (mc/ m*), mpuHUMaeMoe 1o tadu. 35;

b - muypuHa (MEHbILAsg CTOpPOHA WM JAMAMETpP) MNOJOMIBBI (yHAAMEHTa, M; IpH
mwupuHe Oonee 6 m mpuHuUMaerca b=6 m ; d, - TyOMHA 3aJ0KEHHS IOMOLIBEI

dbyHIamMeHTa, M; y - YCPEIHEHHOE IO CJIOSM PacueTHOE 3HAYCHHUE YICIBHOTO Beca
IPYHTa, PacCIOJIOKEHHOTO BBIIIEC TMOJOIIBEI (yHAAMEHTA, BBIUYMCICHHOE 0€3 ydeTa
B3BEIIMBAIOIIECTO JICHCTBHSI BOJBI; JOIMyCKaeTcs mpuHUMaTh y= 19,62 xH/»’

(32) mc/ m*); k,, k, - K03 dUIHEHTHI, MPUHEMAEMBIE TI0 TabIHIIE 6.

Tabnuya 6
12



I'pyntsl Kosd Y CcoBHOE CONPOTHBIIEHHE K IBUIEBATO-TIIMHUCTHIX (HEMPOCaT0YHbIX)

¢unreH TpyHTOB ocHOBaHus, klla (mc/ M ),
OpHC- B 3aBUCHMOCTH OT MTOKAa3aTens TeKyuectn | L
roct 0 0,1 0,2 0,3 0,4 0,5 0,6
Cynecu 0,5
wu I <5 0,7 343 (35) 294 (30) 245 (25) 196 (20) 147 (15) 98 (10) | -----------1
pu Lp = 294 (30) 245 (25) 196 (20) 147 (15) 98 (10)

Cyrmmku 05 | 392(40)| 343(35) | 294(30) | 245(25) | 196(20)| 147(15) | 98(10)

mu 10< T, <5 07 | 34335)| 294(30) | 24525 | 196(20) | 147(15)| 98(10)
P 1,0 | 294(30) | 24525 | 196(20) | 147(15) | 98(10) | -erererere-|  -ooee

Totue! 0,5 | 588(60) | 441(d5) | 343(35) | 294(30) | 24525)| 196(20) | 147 (15)
mn [, >20 | 06 | 490(50)[ 343(35) | 294(30) | 245(25) | 196(20)| 147(15) | 98(10)

P 0.8 | 392(40)| 294(30) | 245(25) | 196(20) | 147(15)| 98(10)

L1 | 294(30) | 24525 | 196(20) | 147(15) | 98(10) | -eerereeem|  eoee

[Tpumeuanue: a1 NPOMEXYTOYHBIX 3HadeHUH [, U € R omnpenensercs c

MMOMOIIbIO MHTEpHOJSIMA. [Ipu 3HaAYEHUAX yucia MIIACTUYHOCTH B mipeaenax 5-10 u
15-20 ciegyer npuHUMATh CpEJHUE 3HA4YECHUS R, cymneceil, CyrJIMHKOB U IIHH.

Tabnuua 7

VYcioBHOE conpoTuBiieHUE K, TeCUaHbIX

[lecuanple TPYHTHI U UX BIAXKHOCTh TPYHTOB CPEJIHEH IMIOTHOCTH B OCHOBAHHM!
klla (mc/ m*)

['paBenucCThIE U KPYIHBIE HE3ABUCUMO OT 343 (35)

BIIAXKHOCTHU

CpenHei KpyIHOCTH: 294 (30)

MaJIOBJIa)KHBIC 245 (25)

BJIAJKHBIC Y HACHIIIEHHEIC BOJIOM

Menkue: 196 (20)

MaJIOBJIa)KHBIC 147 (15)

BJIAKHBIC ¥ HACHIIICHHBIC BOIOM

IIsineBarnie: 196 (20)

MaJIOBJIa)KHBIC 147 (15)

BJIA)KHBIC 98 (10)

HpI/IMe‘IaHI/Ie: AJIA IUIOTHBIX IICCKOB IIPHUBCIACHHBIC 3HAYCHUA Ro ciacaycer

yBenuuuBath Ha 100%, eciM WX IUIOTHOCTh  OMpEIENeHa CTaTUYECKUM
30HIUpoBaHWEM, U Ha 60%, ecnu HMX IUIOTHOCTh ONpEAENieHa IO pe3yJibTaram
71a60paTOPHBIX UCTILITAHUH.

[Tpumeuanue: npuBeneHHbIE B Ta0. § YCIOBHBIE CONPOTUBIEHUS R, HaHbI

JUISL  KPYMTHOOOJIOMOYHBIX TPYHTOB C TIeCHaHbIM 3amojHuTeneMmM. Ecaum B
KPYIMTHOOOJIOMOYHOM T'PYHTE COJepKUTCS CBbIe 40% TIUHUCTOTO 3aMOJHUTENS, TO
3Ha4YeHus R, JUId TaKoro rpyHTa JOJDKHBI IPUHUMAThCS MO Tabl. 2 B 3aBUCHUMOCTHU

or [,,I, ¥ e 3amnoiHUTeIs.

Tabnuya 8
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YcaoBHOe conpoTuBiieHue R,

KPYMHOOOJIOMOYHBIX TPYHTOB

I'pynr B OCHOBaHUAX, xk[1a (mc/ m*)

["anmeuynuKoBbIH (1TIIEOCHUCTHII) U3
00JIOMKOB TIOPOJI:

KPUCTAJUTMYECKHUX 1470 (150)
0CaJIOYHBIX 980 (100)
['paBuiinbIil (ApecBsHOI) U3 00JIOMKOB
OPOJ:
KPUCTAJUTMYECKHUX 785 (80)
0CaJI0YHBIX 490 (50)
Tabnuya 9
['pyHT

Koaddurments
['paBuii, rajibka, eCOK rpaBeJMCThIA KPYIIHBIM U CPEAHEN 0,1 3,0
KPYITHOCTHU
Ilecok Menkuit 0,08 2,5
Ilecok mbUIEBaTHIN, CyTIECh 0,06 2,0
CyIJIMHOK U IVIMHA TBEPABIE U MOJTYTBEPABIE 0,04 2,0
CyTrIMHOK ¥ TJIMHA TYTOTUIACTUYHbBIE U MATKOTIIACTUYHbBIC 0,02 1,5

[ocne onpenenenus S, . 10 dopmyie (30), cpaBHUBaEM €€ C KOHCTPYKTHBHOM

ac

wiomaabpo S, HaliieHHoM 1o Qopmyne (26). JIOMKHO BBINOJIHATHCS YCIOBHE:
[¢s,,..=S,0/8,,..] 100% <10%, (32)

Ecnu ycnoBue (32) He BBINOJHSETCS, TO HEOOXOJIMMO YBEIUYUTH TIIyOUHY
3aJI0’)KEHUsl MOAOLIBHI ()yHIaMEHTa, MPU HOBOW BbICOTE (PyHAaMEHTa Ha3HAUYUTH
pa3Mephl CTyINeHeH W OMPEeNeIUTh TUIOMIAlb €r0 MOJOMBHI 0 GopMmyiie (26). 3atem
CJIElyeT NEPECUUTATh PACUETHOE COINPOTHUBICHHE TPYHTa R M HAWTU PacUETHYIO
wioniaab MOAOWBHl (yHAaMeHTa. B OOJbIIMHCTBE cllydaeB pacyeT MPUXOAUTCA
HNOBTOPSTH JBa-Tpu pasza. Ecnm ke pacueTHas miomiajb, MoydyeHHas mo Gopmyiie
(30), monmyunsiach MEHbIIE KOHCTPYKTUBHOM, TO pacueT MpOJOJKaTh HE CIEIYET U
pa3Mepbl (pyHIaMEHTa MPUHUMAIOTCS OKOHYATEIbHO HAWJIEHHBIMU U3 pacyeTa IO
dbopmyne (26). Ilocne Toro, Kak BBIIOJHEHO ycioBHe (32), KOPPEKTUPYIOT pa3Mephl
CTYIIEHEH, ompenenstoT (pakTUYecKyro IUlomans ¢GyHAaMeHTa W JIOCTPAuBarOT
PUCYHOK 2 € y4€TOM MOJyYEHHbIX TaHHbBIX

14
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Pucynok 2
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5. BAPUAHTBI 3ATAHUM

No A, B, H, hli, h2, h3, Cl, Pl, P2, TI, 12, 13, Ne
Bapua | M M M M M M M xkH xkH xkH xkH xH | reounr.
HTa paspe-
3a
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 120 1,8 8,5 0,50 0,40 2,50 0,40 1500 | 1200 150 250 800 1
2 120 1,5 7,6 0,40 0,30 2,20 0,40 1300 | 1050 130 170 600 4
3 80 | 1,5 9,5 0,30 0,25 1,90 0,35 800 750 100 130 450 6
4 7,5 1,7 11,5 0,40 0,30 1,70 0,20 900 800 90 120 400 3
5 8,0 | 1,8 12,0 0,45 0,35 2,00 0,40 750 670 140 280 700 8
6 5,3 1,2 8,0 0,30 0,20 1,80 0,25 890 780 80 160 350 10
7 104 | 1,5 10,5 0,45 0,35 2,30 0,45 1350 | 1230 90 270 750 7
8 12,0 2,5 14,5 0,60 0,40 3,20 0,50 1700 | 1550 270 230 950 3
9 5,3 1,2 8,5 0,35 0,20 2,00 0,25 800 630 110 140 340 5
10 104 | 1,7 12,5 0,55 0,40 2,70 0,30 1050 920 100 210 680 11
11 120 2,5 13,5 0,65 0,35 2,40 0,35 1350 | 1210 130 270 780 13
12 8,0 | 1,7 8,5 0,45 0,40 2,10 0,30 940 860 140 190 820 8
13 7,5 1,7 6,5 0,35 0,30 2,30 0,25 980 740 110 170 610 9
14 5,3 1,2 7,5 0,40 0,25 1,40 0,20 690 510 70 110 300 3
15 12,0 1,7 9,5 0,65 0,45 2,30 0,35 1650 | 1430 160 290 1100 1
16 104 | 1,8 15,0 0,55 0,35 2,40 0,40 1210 | 1100 120 230 850 6
17 7,8 1,7 6,8 0,40 0,35 2,20 0,35 950 800 180 250 650 7
18 8,4 1,6 8,5 0,45 0,40 1,80 0,40 1200 | 1050 190 310 730 4
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
19 6,6 | 1,5 | 100 | 0,35 | 0,30 | 1,40 | 0,25 750 590 210 240 580 8
20 (104 19 | 12,5 | 045 | 0,40 | 2,30 | 0,50 | 1320 | 1210 | 260 360 730 14
21 53] 14 6,5 0,35 | 0,30 | 1,40 | 0,35 800 690 130 290 500 4
22 80 | 1,7 | 11,5 | 0,40 | 0,25 | 1,60 | 0,30 | 1150 | 1020 | 190 320 640 6
23 |112,0] 22 | 140 | 0,55 | 0,35 | 2,40 | 0445 | 1450 | 1170 | 210 310 820 11
24 1104 1,8 | 125 | 0,50 | 0,35 | 2,10 | 0,25 | 1320 | 1100 | 170 280 760 2
25 72 | 1,6 8,5 045 | 0,30 | 1,40 | 0,40 | 1070 | 890 150 190 590 8
26 84 | 1,3 6,3 040 | 0,35 | 1,70 | 0,35 980 760 190 170 720 11
27 75 | 1,5 7,8 0,35 | 0,25 | 1,50 | 0,25 840 680 210 160 650 5
28 53| 13 8,1 0,35 | 0,20 | 1,30 | 0,20 | 690 500 150 130 530 12
29 75 | 1,6 7,6 040 | 0,25 | 1,40 | 0,35 780 630 140 240 670 6
30 [ 12,0 2,2 9,5 0,60 | 0,35 | 2,30 | 0,25 | 1520 | 1320 | 180 320 960 9
31 72 | 14 6,5 0,35 | 0,20 | 1,70 | 0,20 | 1030 | 870 140 180 710 10
32 [ 120 2,6 8,5 0,50 | 0,35 | 2,50 | 0,40 | 1690 | 1290 | 230 270 620 8
33 6,6 | 1,2 4,5 0,35 | 0,20 | 1,40 | 0,30 | 1150 | 890 170 210 590 6
34 [120] 1,8 | 125 | 045 | 0,25 | 2,50 | 0,45 | 1830 | 1430 | 260 260 | 1250 13
35 84 | 20 | 10,5 | 040 | 0,20 | 1,70 | 0,40 | 1320 | 1210 | 130 140 760 9
36 75 | 1,5 8,5 0,35 | 0,20 | 1,40 | 0,35 | 1050 | 830 150 130 590 13
37 53114 | 110 | 0,35 | 0,25 | 1,30 | 0,20 | 950 690 120 150 490 2
38 8,6 | 1,6 7,5 0,40 | 0,25 | 2,10 | 0,30 116 830 170 17 580 3
39 [120] 24 | 135 | 045 | 0,35 | 240 | 0,40 | 1200 | 1050 | 270 350 680 14
40 53 | 15 8,6 0,35 | 0,30 | 1,35 | 0,25 740 680 120 180 460 8
41 60 | 14 7,4 0,30 | 0,25 1,45 | 0,30 | 790 530 150 200 420 1
42 84 | 1,6 5,6 0,35 | 0,25 | 1,55 | 0,35 950 780 170 240 520 5
43 72 | 1,7 8,2 0,40 | 0,30 | 1,40 | 0,35 810 690 160 210 430 7
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BapuaHTBI reo0ru4eckux pa3pe3on

Bapuanr 1 Bapuant 2
ITecok ps =2,63 m/m3 p =191 m/m3 ITecok ps =2,63 m/m3 p =191 m/m3
KpynHblii w=10,24; Menknii w=0,22;
m0 = 0,071 1/Mlla m0 = 0,078 1/MIla
-5.500 WL =0,145; Wp = 0,140 -4.000 WL =0,210; Wp = 0,201
W =0,1437 W=0,2026
I v
Cymech ps =2,63 m/m?* p=1,89 1/m* Cymech ps =259 m/m3; p = 1,79 m/m3
w=0,24; m0=0,096 1/MIla w=0,27,m0=0,103 1/Mlla
-9.000 WL =0,220; Wp = 0,170 -7.000 WL =0,150; Wp = 0,126
W=0,1887 W=0,1329
v v
['muua ps =278 t/m*; p = 1,89 m/m3 I'muua ps =271 m/m3; p = 1,84 m/m3
w=0,25; m0=0,102 1/MIla w=0,25; m0 =0,098 1/Mlla
WL =0,435; Wp = 0,205 WL = 0,420; Wp = 0,205
W =0,2945 W=0,2778
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Bapuant 3

BapuaHT 4

ITecok ps =2,67 m/m3 p=1,76 m/m3 ITecok ps =2,63 m/m3 p =191 m/m3

Cpenneit u=0,25; m0=0,053 1/Mlla Menkuit wu=0,22;

Kpynuoctu WL =0,180; Wp = 0,177 m0 = 0,078 1/MlIla
W=0,1812 -4.000 WL =0,210; Wp = 0,201

-6.500 W=0,2026

v

v

CyrimHoK ps =275 m/m?, p=1,92 m/m3 Cymech ps =2,59 m/m3 p = 1,79 m/m3
w=0,20; m0=0,107 1/MIla w=0,27, m0=0,103 1/Mlla

-10.500 WL = 0,380; Wp = 0,260 -7.000 WL =0,150; Wp = 0,126
W=10,2973 W=0,1329

Vo Vo

['nmuna ps =272 t/m3; p = 1,89 1/m* ['muna ps =271 1/™3 p=1,84 T/™*
w=0,23; m0=0,078 1/MIla w=0,25; m0 =0,098 1/Mlla

-12.000 WL =0,476; Wp = 0,241 WL =0,420; Wp = 0,205
W=10,3034 W=0,2778

Vo I'pynTOBas Boja
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Bapuant 5

Bapuanr 6

Ilecok ps =258 t/m*; p = 1,67 m/m3 Ilecok ps =271 m/m3 p = 1,89 m/m3
Menkui w=0,24; m0=0,092 1/Mlla IIe11eBaThIN u=0,24; m0=0,107 1/Mlla
WL = 0,185; Wp =0,177 WL =0,325; Wp = 0,320
-6.000 W=0,1844 W=0,3217
-8.500
v
v
Cymech ps =2,67 /M3 p=1,69 m/m3 CyrnuHoxk ps =273 /™M p=1,75 m/m3
w=0,24; m0 = 0,096 1/MIla w=0,25; m0=0,093 1/Mlla
-8.000 WL =0,126; Wp = 0,083 -12.000 WL =0,308; Wp =0,151
W=0,1046 W=10,1986
Vo Vo
CyrnmHok ps =283 /Mm% p = 1,87 t/m* ['nmuna ps = 2,75 m/m?; p = 1,91 m/m3
w=0,15; m0=0,105 1/MIIa u=0,17; m0=0,109 1/Mlla
-13.000 WL = 0,380; Wp =0,219 -16.000 WL =0,510; Wp = 0,302
W=10,2550 W=10,3264
Vo Voo I'pynToBas Bona
['muna ps =290 1/™M* p=191 1/™°

w=0,21; m0=0,113 1/MIla
WL = 0,425; Wp =0,171
W=0,2560
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Bapuant 7

Bapuanr 8§

ITecok ps =273 m/m3 p = 1,86 m/m3 ITecok ps = 2,73 m/m?;, p= 1,86 m/m3
Menkui w=0,22; m0=0,109 1/MIla Menkui w=0,22; m0=0,109 1/Mlla
WL = 0,255; Wp = 0,247 WL = 0,255; Wp = 0,247

-5.000 W=0,2483 -7.000 W=10,2483

v v

Cymech ps =276 m/m3, p = 1,81 m/m3 Cymech ps =276 t/m>; p = 1,81 m/m3
w=0,21; m0=0,105 1/MIla w=0,24; m0=0,075 1/Mlla

-9.000 WL =0,160; Wp = 0,150 -9.000 WL =0,160; Wp = 0,150
W=0,1529 W=10,1529

v v

CyrnnHok ps = 2,80 m/m3; p =191 m/m3 CyrnuHox ps =2,80 /™3 p = 1,91 m/m3
w=0,23; m0=0,107 1/MIla w=0,23; m0=0,107 1/Mlla
WL = 0,395; Wp =0,310 -12.000 WL = 0,395; Wp =0,310

W= 10,3357

W=0,356
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Bapuant 9 Bapuant 10
[Tecoxk ps =2,63 m/m*, p=1,91 m/m3 [Tecoxk ps =2,59 m/m?;, p=1,84 m/m3
Kpynnsrit w=0,23; m0=0,071 1/Mlla Menkuii u=0,22; m0=0,078 1/MIla
WL = 0,145; Wp = 0,140 WL =0,210; Wp = 0,201

-3.000 W=0,1437 -6.000 W=0,2026

v v

Cyrmech ps =276 m/m*; p=1,81 m/m3 Cymechb ps =276 m/m?*; p = 1,83 m/m3
w=0,24; m0 = 0,095 1/Mlla w=0,25; m0=0,106 1/Mlla

-7.000 WL = 0,160; Wp = 0,150 -10.000 WL =0,122; Wp =0,112
W=0,1529 W=0,1158

v v

CyrimHoK ps = 2,80 m/m?*, p=1,91 m/m3 CyrnuHoxk ps = 2,81 m/m3; p = 1,84 m/m3
w=0,26; m0 = 0,104 1/MIla w=0,14; m0=0,102 1/MIla

-10.500 WL =0,395; Wp =0,310 -14.000 WL =0,367; Wp = 0,209
W=0,3357 W=0,2267

Voo I'pyHTOBAs BOAA Voo I'pyHTOBast BOJa

-12.500 -16.000

v v
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Bapuant 11

Bapuant 12

[Tecok ps =2,61 m/m* p=1,79 m/m3 [Tecok ps =2,61 m/m3 p=1,78 m/m3

KpynHblii w=0,21; m0 = 0,089 1/MIla Kpynnbiii w=0,21; m0=0,109 1/Mlla
WL = 0,165; Wp = 0,160 WL = 0,165; Wp = 0,160

-4.000 W=0,1623 -5.000 W=0,1623

I I

Cymech ps =276 m/m*, p=1,83 m/m3 Cymechb ps =276 m/m3; p = 1,83 m/m3
©=0,25; m0=0,102 1/MIla w=0,24; m0=0,096 1/Mlla

-8.000 WL =0,122; Wp =0,112 -8.000 WL =0,122; Wp=0,112
W=0,1158 W=0,1158

VA VA

CyrnuHok ps =281 m/m3; p = 1,84 m/m3 CyrnuHok ps =281 m/m3; p = 1,84 m/m3
w=0,14; m0=0,091 1/MIla w=0,14; m0=0,091 1/Mlla
WL = 0,367; Wp = 0,209 -14.000 WL =0,367; Wp = 0,209

W =10,2267

W=0,2267
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22.
23.

KonTpoapHbIE BOIIPOCHI.

. OCHOBHBIE TIOHSATHS O HA3HAYCHUH U KOHCTPYKITUU (HhYHIAMEHTOB.
. Kimaccuduxanus pyagameHTos.

. DnemeHTHl pyHIaMeHTa

. Pacuer dhynmamenTa MEJIKOTO 3a710KEHUS

. Tumel cBaitHBIX ()yHAAMEHTOB M 00JIACTh X IPUMCHEHUS

. Onpezenienne HeCyIIew ClTOCOOHOCTH BUCSIYMX CBal

. Buzer cBait u ux knaccudukamms

. PacueT ¢pynmamenTa riry0oKoro 3aa0XKeHus

. Tunel cBaiiHBIX (YHIAMEHTOB U 00JIACTh UX MPUMEHEHUS
. Onpenenenye HecyIel CrIoCOOHOCTH BUCSIYMX CBait
Bunpl cait u ux kinaccudukarus

Pacuer dpynnamenTa riry0boKoro 3am0KeHHs
®dyHaaMeHThI r1y0oKoro 3anoxkenus. Konctpykuus pyHnaMmenra.
TexHosorust yctpoiicTBa hyHIaMEeHTa ITyOOKOTO 3aJI0KEHUS.
Ornpenenenue HecyIel CnocOOHOCTH CBal-CTOEK
Onpenenenue ocaaku pyHaamMeHTa

Pacuet kpeHa ¢pyHnameHnrta

PacueT ¢pyHnamMeHTa MEJIKOro 3aJI0KEHUS Ha CABUT 10 MOI0IIBE

. HazHauenue riryOMHBI 3aJ10KEHUS TTOIONIBBI (PYH/IAMEHTA.

TexHomorus yctpoicTsa GyHIaMEHTa MEJIKOTO 3aJI0KESHHUS

21

O1ieHKa MHKEHEPHO - T€OJIOTUYECKUX YCIOBUM CTPOUTEIBLHOM TUIOIIAJIKH.

dyHIaMEHTHI MEIKOT0 3a0keHus1. HazHaueHue pa3smMepoB GpyHIaMeHTa.
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Cnmcoxk Jiurepatypsl

CHulI 2.03.05-84 MocTsl u TpyOBI.

CHulI 2.02.01-83 OcHoBanus 31aHuil U coopykenuit, M.1985.

CHulI 2.02.03-85 Cgaiinble ¢hyHIaMEHTHI.

Mexanuka rpyHTOB, OCHOBaHUS U pyHmameHThl: — CankT-IleTepOypr,

Brictras mkosra, 2010 r.- 566 c.

3.B.Kocrepun, OcHoBanus u ¢pynnamentsl, M., Boiciias mkona, 1990

. MeTtonuueckue ykazaHuUd K KypCOBOMY TMPOEKTY MO JUCHMIUIMHE
«OcHoBanus 1 QpyHgamenTsl» / Bnagum. roc. yH-T; cocT. A.B. Buxpes. —
N3n-Bo Biaaguwm. roc. yH-T, 2008.-24 c.

. OcHoBanMs ¥ (PyHIaMEHTBHI: METOJI. YKa3aHUsI K KypCOBOMY MpoeKkTy. B

Vu. 4.V/ coct. K.A. JlyooB; Bnagum. roc. yu-1. — Brnagumup: N3a-Bo

Bnaaum. roc. yn-ta, 2006. -84c.

Metoauyeckue yKazaHusi K KypCOBOMY MPOEKTY M0 JAUCIUILIINHE

«OcHoBanus U QyHaameHnte» / Brmagum. roc. yH-T; coct. K.A. Jly0OoB,

T.M. MakcumoBa. — M31-Bo Binagum. roc. yH-T1, 2008.-96¢.
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