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Задание 1.
Внимательно изучить примеры 5.1 и 5.2, [image: image1.png]OnpepenuTs pacyeTHoe CONPOTHBJIEHHE TPYHTa OCHOBA-



 [image: image2.png]uHg ¢yHaaMedTa noa KOJIOHHY 34aHHA ¢ THOKOH KOHCTPYKTHBHOM cxe-
Moit. ®yHpaMeHT ¢ mogompodt npsMoyroibuofi GopMH aXb uMeer ray-
6HHYy 3aJ10XKeHds, paBHylo d;. PacueTHule yfedbHbieé XapaKTePHCTHKH
TPYHTA: OCpPefHeHHOR 3HaueHHe YAEJNLHOrO Beca TPYHTA Bholllle H HHXKe

ROAOUWIBH Y{; H y11 YrOJ BHYTPEHHEro TPEHHA ¢, 3HaUeHHEe YIeJbHOro

cuenviens cy; H paamepul QYHAAMEHTa NPHHATH NO NAHHHIM OLHOTO H3
BapHaHTOB TabJ. 5.5,




в соответствии с номером в журнале группы.
[image: image3.png]Ta6anuma 55, Hcxogune ganuble K 3apaue
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PacyetHne XapakTe-
PHCTHKH rpyHTa

M HaHMeHoB2aHKe TpyHTa ;
= P =P [P
$ “u lKlH,MI,l \xﬁa

1,611 Tlecku kpyunbe 43 16 1
1,7{t,1{ To xe 42 16 2
,811,2 » 41 16 2
1,911,3 » 40 16 2
2,0( 1,41 Ilecku cpenHell KpynuocTH 39 17 1
2,111,51 To xe 38 17 1
2,211,6 » 37 17 2
2,311,7 » 36 17 2
2,41 1,8 INecku mMeskde 35 18 2
2,511,9( To xe 34 18 3
2,6|2 » 33 18 4
2,712,1 » 32 18 5
2,812,2{ Ilecku nelaesateie  Majo-| 31 18 2

BJ1aXKHble
2,912,31 To xe 30 19 3
3,012,4 » 29 19 4
3,112,5( » 28 19 5
3,212,6 » 27 20 6
3,312,71 Mecku nnsesaThle Hachmed-; 20 20 3

Hble BOAO#
3,4{2,81 To xe 25 20 4
3,512,9( » 24 20 5
3,6(3 » 23 19 6
3,412,91 » 22 19 7
3,212,8{ INeckn unnepaThe aaxuoe | 21 19 4
3,0({2,7 To e 20 18 5
2,8(2,6 » 19 18 6
2,6(2,5 » 18 18 10
2,4(2,4] ITanepato-rannncTele  rpyu-| 17 17 16

™ ¢ Jr.<0,25
2,012,21 To xe 15 17 25
2,012,2 » 15 17 25
1,812,1 » 14 16 30




[image: image5.png]3anaua 5.1. OnpegesuTh pacueTHOe CONPOTHB/EHHe OCHOB3HUA A/
bynnavMenta noA KOJOHNH 34aHHsL ¢ FuGKOi KOHCTPYKTHBHOM CXeMOf.
Pacuetdnii yron suyTpendero Tpenus ¢r1==20°, pacyeTHoe 3HaueHHe
yAeabHoro cuenenus cyy=23 klla. [lopowBa byunaMenTa HMeeT pasmMe-
pol 2)X3 M ¢ rayGrHOR 3anoxennsa di==2 M. OcpenHeHHoe pacueTHOe
3HavyeriHe yAEJBHOTO Beca I'PYHTOB, 3a/€raiOllHX LHKe NOogowse ¢yH-
naMenta yri=20 kH/w3. OcpenneHnoe pacueTHOe 3HaUCHHE YRENLHOTO
BeCa TPYHTOB, 3aJCTAIOMIHX BhIUlE NMOAOMIBH y;1=20 kH/M2,

Pewenue, Illupuna (daumenwlluil paszMep) nopomwssl $yniaMenta
b=2 M. Koadduunentn ycnosuii paboter (raba. 5.1) yo=1,3; yo=I1.
Suauenus kosdduunenton (raba 5.2) M ,=~051; M;=3,06; M.=>5,66.
Tlpu pacueTHBIX XapaKTEePHCTHKAX TPYHTa, HaHAEHHHX Ha OCHOBE HCMHI-
Tauufi, Kosdduurent k=1. Ilpy b=2<10 M xosbduunent k,=1. Tax
Kak noasaJsa Her, d;=0. PacueTHoe CONpOTHBJACHHe TPYHTA OCLOBaHIA

Yer¥c2

k

—-i3—1—[0 51+1.2-20 - 3,06-2-20 +- (3,06 — 1)0-20 - 5,66-3] =

== 207 klla = 207 kH/a2,

R= [M byyy +qu1Y;1+(Mq“ l)db\’;l +Mccu-] =



 [image: image6.png]3anaua 5.2, OnpegesMTh pacucTiioe CONPOTHBJEHHe OCHOBAHHS HJf
PYHIAMEHTA CeJbCKOXO3AHCTBEHHOTO 34alid NO TAGAHYHBIM  JaHHBIM,
Tpynr ocHOBaHHS — MeJIKHA NeCOK cpefHeH MUOTHOCTH, MaJOBAAMKHbI.
Tlomomsa ¢byHnameHTa uMeer pasMepn 2X3 M ray6uauoil  3asoxenus
d=2 M.

Pewenue. lupuna (HanMeHblH} Pa3Mep) nOJOWsH  (pyHaaMeHTa
b=2 m. Io Taba. 5.4 Ro==0,2 MIla. [na neckos kospduument k,=



 [image: image7.png]=0,125, ITpn b>bo==1 M ® d<dy=2 m. HaiizeM pacuernoe conporus-

JieiHe OCHOBaHnud

b—by\]d+d, ( ] 42
— . =0 1 1 —
R Rg[l-{-kl( 0 )] 2, 2[ +0,125 (= ) =

= 0,225 MIla = 225 xIla = 225 kH/u2.





Задание 2.

Определить расчетное сопротивление грунта по следующим данным размеры подошвы отдельностоящего фундамента [image: image8.png]


 2 м.  Отношение длины здания к высоте [image: image9.png]L/H=



 5. Глубина заложения фундамента [image: image10.png]


 1,7 м. Основанием фундаменту служит слой суглинка, имеющий следующие характеристики:
[image: image11.png]e=0,75; 1, =0,4; v=19,5 kH/m".




Задачу решить с помощью примера № 11.5.
[image: image12.png]Tpumep 11.5. OMpeneuTh PacyETHOE COMPOTHBICHHE IPYHTa 110
CHENYIONIHM TAHHEIM: PAsMEpH TIONONIBH OTICBHO CTOSILETO dyH-



[image: image13.png]namenTa a=b=1,3 m. OTHOWeHME ATHH 31aHNs K BhicoTe L/H=4.
TonyGuta saroxervs hyHIaMeHT d, = 1,5 M. OcHoBaHMeM dyHIaMeH-
Ty CAYXWT CrOM CYTTHHKS, MMeRoUIHH CIIC/Y IOILME XapaKTEpHCTHK
€=0,75; I, =0,4; 7= 19,5 kH/ar’.

Pewenue.

1. Tlo Tan. 11.6 yCTaHABTHMBGEM YIEBHOE CILETUIEHHE W YTON BHYT-
DEHHETO TPHMS CYTIHHK:

< 23 kTla; 9,= gu =21°

2. Haxomm KoodxpmuerTst v, Yo (1a6i1. 11.9): v,

3. Bummcubacm w3 Tabn. 11.10 kosdduumnents: M,=0,56;
M,=3,04; M=5,84.

4. OnpesieTsicm PACHCTHOC COMPOTHBACHHC TPYHTA 110 (opMyc
(11.13), 7pw 3TOM MpHHMMacH SHadCHHS:

@ k=1,1 (TAK KaK CLiCTUICHHE H YTO BHYTPEHHETO TDCHHA OMIpe-
JICTICHE 110 TAGIHILE, @ HE B PESYIILTATE MCIBTaHYH TPyHTa);
0 (raK Kak wmpHHa dyriamenTa Mesbie 10 M);

© d,=0 (s 3nanwit Ge3 nomBana);

o = 19,5 KH/M’ (TaK KaK TPYHT BHIIIIe W HYDKE TIOIOIIBH
byHIAMCHTa OIMHAKOBH).






Приложение:

Теоретическая часть и таблицы

[image: image14.png]5.1. XAPAKTEPUCTUKA DYHAAMEHTOB
N TPYHTOBbBIX OCHOBAHWA

Ha ocHoBanum GMsmuecKHX M MeXaHHYECKHX CBOMHCTB
TPYHTOBOrO OCHOBaHHsl NPOM3BOAUTCA BHIGOP THNOB ¢yH-
JlaMeHTOB, ONpedejieHHe HX pa3mMepoB M IJyGHHH 3aJ10XKe-
HufA. Ha Harpysku ¢yHAaMentsl paboTalOT COBMECTHO ¢
OCHOBAHHSIMH.

(dyHAaMeHTH PaszensioTcs MO THNY Ha OTAeJbHHe
(cron6uaTble), JieHTOYHbLIC, CBafiHble, MJIMTHBHE, 0GoJOYEY-
Hote. Ilo dopme nomowsm: Ha NPAMOYroJbHble, KPYIVIHe,
Konblesbe u Ap. ITox KOJOHHBI 3ZaHHMi NPUMEHSIOT OOHY-
HO oTJejbHble PpyHAaMeHTHl. PyHAAMEHTH B BHIE JIEHT
HAaXOAAT MpHMEHEHHe NOA CTEeHH U3 KUPIHYUHOM KJAJKH, a
TaKXe MOA KOJIOHHM NPy cnabblx rpyHTaX, Korja NOAOLl-
BH OTZeJbHHX (YHAZAMEHTOB CMHKAIOTCS Mexay coboii.
Jas TaxXejo HarpyXKeHHBIX 34aHUN M COOPYXKeHHH, GalleH-
HBIX COOpYyXeHHH M npH cjabblXx HEOLHOPOAHBHIX TPYHTAX
NpHMeHs10T GyHAAMEHTH B BHAe IMJHT. OyHAaAMeHTH ¢
npHMeHeHHeM cBall 06/afaloT NpeuMyILeCTBOM B YacTH
CHYMKEeHMd TpyJdo3aTPaT, TaK KaK OHM HCKJIOYAOT 3eMJs-
HBle pa6oThl Ha CTPOHKe, UX NPUMEHSIOT TaKxe NpH cJa-
ObIX TPYHTAX.

Pacuer ocHOBaHHH U q)y}mamemos TaK ke Kax H pac-
YyeT CTPONTEJIbHBIX KOHCTPYKUHH, NMPOM3BOAAT MO Nperesb-
HBIM CcOCTOSIHUSIM. OCHOBHBLIMH TNapaMeTPaMN MeXaHHUECKHX
CBOHACTB TPYHTOB SIBJISIIOTCSl yroJl BHYTPEHHEro TPeHus @,
yAeJbHOe ClelJieHHe ¢ U MOAyab Jedopmaunn rpynroB E.
Bce pacders! OCHOBaHHH HOMKHH BHINOJNHATHCS € HCHOJb-
30BaHHEeM PaCYeTHLIX XapaKTePHCTHK TPYHTOB, KOTOpHeE yC-
TAHABJHBAIOTCA HA OCHOBE CTATHCTHYECKOH 06paboTKu pe-
3yJbTAaTOB HX MCNLITAHHA.

OnpeneneHue rny6uHbl 3a/10XKeHHUA ¥ Pa3MepoOB MOAOLI-
BH ¢yHAAMEHTa NPOM3BOAAT, KAK NMPAaBHJIO, HCXOASA M3 pac-
yeTa OCHOBaHHH Mo BTOpOIl rpynne npeaesbHBIX COCTOSHMIA
(nepemeliennaM, ocagkam). Jias 6OAbIWIMHCTBA 3XAHHE H
COODY2KEeHHH pacueT OCHOBAHHWH 10 BTOPO# rpynne mnpexesn-
HBIX COCTOSIHHH CYHTaeTCA YAOBJIETBOPEHHbIM, eC/H (aKTH-
yeCcKoe JaBJleHHe Ha TPYHT Moj QyHAAMEHTaMH He NpeBH-
L1aeT CpelJHer0 pacyeTHOTO CONPOTHBJIEHHS OCHOBaHusa R.
PacueTHoe conmpoTHBJieHHe OCHOBaHHS BHUMCHSETCHS HA OC-+
HOBaHMH () akTHYeCKUX (DU3MYECKUX XapPaKTEPHUCTHK TPYHTa




[image: image15.png]HJH No cnpaBodHbIM AaHHHIM. Ilpm pacyere ocHoBamuii no
BTOPOH Tpynme npeie/bilblXx COCTOAHHH KO3 dHUUEHT Ha-
Jle’KHOCTH [0 Harpyske NPHHUMAeTcsl PaBHBLIM yr==1.
Tlocne onpenesenus THna ¢yHAamenTa, pasMepoB noio-
WBH H rAyGHHLI 3a/10XeHHsS MPOH3BOAAT pacder KOHCTPYK-
mm $bynnamenta mo nepBoil H BTOPOH rpynmam npeieb-
“HBIX COCTOSIHMA (CM. a1 2),
¥ PacueTrHoe CconpoTHBJeHHe rpyHTa ocHoBaHHs R, kIl
tMPH HaMM4MHM  (daKTHYIECKIX (HIHYECKHX XAPaKTeplCTUK
TPYHTa BHIYHCAAOT 10 dopmy.ae

¥ ’ !
R= Clzcz [My vy + Modyvi =+ (M, — 1) dvyy +Men]s 6.0

ra¢ Yei H Yez— Kosdduunentsl ycaosufi. paloTsl, NpHHAMAaeMble 10
Ta6a. 5.1; B — ko3dduunedr (k=1, ecan npoyHocTHHE XapaKTEPHCTHKY
IpyHTa oOnupesesieHbl Henocpencmenuuwu HCUBTaHusAMH ¥ k=11, eciy
OHH MPHHATH MO CNpasodHniM Talbmuuam); M, , M, Mc——xoscbcbuuueu-

TH, NpHHUMAaeMble no Talst. 5.2; kz—Koacbchuuem, npuHHMaemblfi pas-
2,
HeiM 1 npu b<10 M (k.=1) npn b>10 M kz=b_0 +0,2 (33ech 2p=8 M);

b — mapuna noaomsb (GyHLaMeHTa, M; Vi1 — OCpPeldHEHHOE pacyeTHoe
3Hayenye YAEJbHOTO Beca TPYHTOB, 3aJETAOIIHX HHXKe NOAOWBH dyH-
ZaMenta (NPH HaMHYHE NOAIEMHBIX BOA OupefeJAeTcs C ydYeToM B3se-
mWHsawplero AefcTsrs soab), kH/w3; y“——ro *e, 3aJIeT3IIUX BHILIE
NMOJOLIBH, Ciy — pacyeTHoe 3HaYeHHe YAeNbHOTO CUENJIEHHA TPYHTa, 3a-
JIeraiolllero HENoCpeAcTBeHHO Noa nozomsol dynnaventa, klla; d, —
ray6HHA 3aJoeHus dyHmaMeHToB OecnofBasbHHX COOPYXKEHHA  dJn
npusefernan rAyOHHA 3a/0KEHHSI HAPYXKHDIX H BHYTPEHHHX (YyHAaMeH.
TOB OT NoJa nolsaJa, onpelenseMas no Gopmyae

dy = hy + heg %’:—:

rae hs — TOMUMHA CADSA TPYHTA Bollle NOJOIIBH (yHAaMeHTa €O CTO-
POHH noABaJsa, M, fiy — TOMIIMHA KOHCTPYKUHH NOJAA NMOLBAJA, M; Yei —
pacieTHOe 3HauenHe yAeJpbHOTO BeCa KOHCTPYKLUHH Nosa noAsana, KH/m?;
ds — ray6uya NOBAJa — PACCTOSAHHE OT YPOBHS IJIAHHDOBKH LO NoJaa
noxgsasia, M (A8 COOpYXeHufi ¢ noxBajoM wupuuofi B<20 M u rayGu-
HOM GoJsee 2 M npuuamaercs d,=2 M, UPH WHPHHe NoAsata B>20 M
npuHaMaercs dy=0).

3Hagenns1 PacyeTHOrO CONPOTHBJIEHHSA IPyHTa R MOryT
6uTh OmpejlesieHsl MO MNpHMBeJeHHONl  BHe dopmyse Aas
dbynnamentoB awo6oi dopmul B naane. Ecau nogowmsa ¢yH-
AaMeHTa HMeeT GOpMYy KBajapaTa I.omanbio A, pasmepu
ero nogomss 6yaytr b=’ A.

HOns npexBapuTeNbHEIX PacyeToB OCHOBAHMH 34aHMi H
COOPY:KEeHHH NONyCKaeTcsi ONpefesiTh pacueTHble 3HAa4YeHHs




[image: image16.png]Ta6anna 5.1. 3nauenus KoshPHUHEHTOB Yoy H Yoo

Kospduuuent Y o AN cO-
ODYXEHHH ¢ XKecTKOfl KOHCTs
Kosdd- P YKTHBHOA cxeMoft npu or-

Hanvenouanne rpystos WIEHT | i ero orcexa Kk erg biCo-
c1 re L/H, pasHoii
4 ¥ Gosaee 1,5 u menee
Kpynnoo6iomounsle TrpyHTH € 1,4 1,2 1,4
necuanblM 3aN0ANMTesACM H Ilec-
YyaHbie TPYNTH, KPOME MEJKHX i
TB1€BATHIX
Tleckn: '
MeJIKHe 1,3 1,2 1,3
nbieRaTHe  (MaloBRaXKUble I )
BJ13XKHBIE) 1,25 1 1,2
HacblilleHHble BOAOH 1,1 1 1,2
IlngeBaTo-TAHHACTHE TPYHTH ¢ 1,25 1 1,1

nokKa3aTejeM TeKydecT# TFpyHTa
HJH 3anoauuteas J1<0,25

Ilpumevanusa: 1. K coopyxeHdsaM ¢ XKecTKOH KOHCTPYKTHBHOMN
cXeMOll OTHOCATCS COOPYMKEeHMs, KOHCTPYKUHH KOTOPHX CMEUHAJBbHO Opi-
cnocobeHH K BOCHPHSATHIO YCHAHA OT AedopMauHii oCHOBAaHUH.

2. Jlnqa 3panuit ¢ ru6Koi KOHCTPYKTHBHOM cXeMoif 3naueHHe KoahH-
[IHEHTOB Yo NPHHHMAETCH PABHBIM efHHHUE.

3. I[Ipn npoMemxyTounplx 3Hauedussx L/H ro3zpbuuHedT ycp omnpepe-
AsleTCs MO HHTEPNOAAUHH. .

XapPaKTePHUCTHK OCHOBaHHi (YHIaMEHTOB MO AauHHM Ta6.a.
5.3, 5.4. PacueTHul# yAeabHBIH Bec I'DYHTOB NPUHUMAETCS B
npenenax 16—20 kH/m3.

Ta6auyua 52. 3uauennn xoadpduunentor My , Mg, M.

Yron Kosdduime il Yroa KosddHuHeHTH
BHyTpey- |[—————————————— | BHYTDEH-
Hero Tpe- M Rero Tpe- M M M
Hus Q(I)I My q € st q’(l)l v q ¢
0 0 1 3,14 24 0,72 3,87 6,45
2 0,03 1,12 1 3,32 26 0,84 4,37 6,90
4 0,06 1,25 3,51 28 0,98 4,93 7,40
6 0,1 1,36 1 3,71 30 1,15 5,59 7,95
8 0,14 1,65 | 3,93 32 1,34 6,34 8,55
10 0,18 1,73 | 4,17 34 1,65 7,22 9,22
12 0,23 1,94 4,42 36 1,81 8,24 9,97
14 0,29 2,17 4,69 a8 2,11 9,44 | 10,80
16 0,36 2,42 1 4,99 40 2,46 | 10,85 [ 11,73
18 0,43 2,73 5,31 42 2,88 | 12,51 | 12,79
20 0,51 3,06 | 5,66 44 3,38 | 14,50 | 13,98
22 0,61 3,44 | 6,04




[image: image17.png]Ta6aunma 5.3. Pacyernbie XapaKTepHCTHKH TPyatoB (yAedbHOe
cuenaeHue ¢, xila, yroa BHyTpeHHero Tpenus ¢°, MOAYab gedopmanun E,
MIla) npu pacyere ocHoBaHHH No ZedopMaLiHsiM

XapaKTepHCTHKH TPYHTOB NpH

OGo3anaueHHe
HaiMeHoBaKKe TpPYHTOB XapaKTepHc- K03t PUUHEHTE NOPHCTOCTH, PaBHOM
THK TPYHTOB
0,45 0,55 0,75
1 2 3 4
Ileckn  rpabeiaHcTHe H c 2 1 —_—
KpynHoule @ 43 40 —
E 50 40 —
TTeckn cpepned Kpymuo- c 3 2 —
-CTH ¢ 40 38 —
E 50 40 —

Tleckn MesKue

Tlecku nulsicBaTHe I

c 8 6 2
® 36 34 26
E 39 28 11
Cynecn 0<J.<0,25 ¢ 21 17 13
P 30 29 24
E 32 24 10
Cyrannke 0<Jr<<0,25 c 47 37 25
P 26 25 23
E 34 27 - 17
Canum 0</1<0,25 ¢ — 81 54
¢ — 21 19
E —_ 28 21

ITpn Hcmonb3oBaHMyM 3HadeHHit Ry IJs oKoNvaTeNbHOrO Ha-
3HayeHHHA pPa3MepOB (PYHJAMEHTOB pacueTHOE COMPOTHBJE-
HHe TPyHTa OCHOBAHHS OmNpejessieTcss no ¢opMysam:

npr d<2m R=Ro[l+k,( 5 )]d_;dd", (5.2)
o 0

npud>2 M R=R [1+k( )]-{—kzv”(d d)) (5.3)




[image: image18.png]Ta6auwmwa 5.4. Pacuernble conporusieddss R, rpyuToB AAs
npenBapHTe/IbHHX PacueTos

HaumexoBayue rpyHTa Ry, MIla

Tlecku KpynHbie cpeiHell NIOTHOCTH 0,5
Fleck# Meskne cpeaHelt NJIOTHOCTH Ma10BJAAXKHblE 0,3
Tleck# Mesxwue cpeiHell TJOTHOCTH BJIAXXHbie H HACH- | 0,2
nleligbe BOAOH -

Heckd cpejHell MIOTHOCTH OblIEBAThe MaA0BJAKHBE 0,25
Cynecu ¢ ko3 dHUHEHTOM NOPHCTOCTH “ 0,3
e=054 /=0 :
Cyraung# ¢ ko3bdruHeuTOM 10PHCTOCTH 0,18
&= 0,7 Ji=1

Tpyute ¢ Kosdduunentom mopuactoctd e=0,6 H Jr=1 0,3
HacunHule rpyuTsl 0,25—0,1

Ilpuveuanue 3Hauenusg R, oTHoCATCs K dyHnaMeHTaMm, HMelos
WHM WHPHHY bo=1 M # ry6uHy 3a/10KeHHs do=2 M

rae b u d — cooTBeTcTBEHHO WHPHHA M TJAyOWHa 3aJI0XKeHHd nNPOeKTH-
pyemoro dyHaaMenTa; k; — x03dHUHEHT, npHHAMaeMbl AJd  OCHOBa-
HHIl C TMECYaHBIMH TPYHTAMH (KpoMée NblIeBATHX neckoB) ky=0,125 u
NBlJIEBATHIMH TNECKAMH, CYNeCsMH, CYr/AMHKaMH H radHaMu  k;=0,05;

ky — kO3pHUHEHT, DPHAHMAEMBIH C NECYaHBIMH TPyHTaMH, #k;=2.5,
. ¢
CyNecsiMH H CYIIHHKAMH ky=2 # TAHHaMH kp=15; 7 — pacuerHoe

3HayeHHe YyAeJbHOr0 Beca TPYHTa, PACIOJOXKEHHOrO BHIle MNOKOMIBL
bydnamenTa.



[image: image19.png]Tabmwa 11.6
HOPMATHBHMO SHaHOHIA YAGRLHORD CliernoHw. ., kT1a, yFna
BHYTPOHNORD TPOWMS G, FPAR., MMNCEATO-FAMNCTLIX HOTOCCOBMIX TPYHTOR
werseprmbix oTnoxeHwh (TTpunowenwe 1, TaGn. 2 CHull 2.02.01-83')
Havmoncaorwe | OBGawaverws | XapaxTopwCTw rpynToaripn
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