3amaHue HA KYpCOBYIO padoTy ¢ METOAMYECKMMHU YKAa3aHUAMH
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rpaskIaHCKOe CTPOUTEIbCTBOY



Tabnuua 1. 3aganue Ha KypcoByto padoTy yacth Nel Ha Temy: «IIpoBepka pacueTHOTO

COIIPOTHBJICHUS 110 CJIA00MY IMOJICTHIIAIOIIEMY CIIOK0 TpyHTa» (31anue 6e3 moasana, dy = 0)

Jmuna

VY nenbHbIN BeC MpU-

Unpura o- [rybuna oyHOTO TpyHTa, KH/MIYTon BHyT-
HOIOIIBBI JlnuHa | BeicoTa | 3amoxe- A PYHTA, Y VYnensHoe |Harpyska Noy, mepemaBa-| MomrHOCTR
Homep JOUIBBI BbIIE | HmKe | PEH HEro
¢byuna- 3IaHusl, | 30aHus, | Husl QyH- CuerieHne, | emasi Ha QyHIaMeHT B | CJIOS TPYHTA, Bun rpynra
BapHANTA| \ ra b, | PYRIR T T Y navenra |IOAOWIBEL dyHIamenTa TPCHHIA, Gu, | ©oppy ypoBHe o6pesa, kH M
> IMeHTa, |, ' ' i rpaj ) )
M M di,m pdll yall

1 5 6 7 8 9 10 12 13 14 15 16 17
19.8 20 80.0 2.6 I'nuna TBepaas

! 1 14 24 4.0 0-5 16.0 18.4 8 12.0 >10 10.2 CyIIIMHOK MSTKOIUIACTHYHBIH
19.3 38 1.0 3.3 Ilecok rpaBenucTsIi

2 . 18 30 70 08 16.2 17.8 11 9.0 630 115 Cyrech macTHYHAs
19.2 36 2.0 3.6 [ecok KpynHBIH

3 1 2.4 36 100 12 164 18.9 7 24.0 960 12.4 ['iMHA MATKOIJIACTHYHAs
19.2 34 2.2 4.2 [ecok cpeaHelt KPYIMHOCTH

4 1 32 42 130 14 16.8 18.6 12 8.0 1020 13.6 Cynech IuracTu4Hast
20.2 26 48.0 4.4 CyrIIMHOK TBEpIBIT

5 15 2.1 48 16.0 16 17.0 17.1 14 2.4 1240 11.2 ITecok mbLIeBaTHII
19.1 34 1.6 5.2 ITecok rpaBenucTsIi

6 15 27 54 19.0 18 17.2 18.2 9 11.0 1650 14.6 CyTIMHOK MSITKOTIACTHYHBIH
19.9 21 81.5 54 ['nmuna TBepaas

! 15 36 60 22.0 20 173 17.3 12 3.2 2100 13.2 Ilecok mbLIeBaThIi
194 32 1.8 5.6 Ilecok kpynHBIit

8 15 48 66 25.0 22 175 18.2 10 7.0 2650 124 Cyrmech macTHYHAs
18.9 30 22.4 5.8 Cynech TBepaas

9 2 2.8 72 28.0 24 171 18.2 6 20.6 2050 11.2 I'muHa MATKOTIIACTHYHAS
20.0 28 47.0 6.5 CyriavHOK TBepAbIN

10 2 2.6 8 310 26 164 17.0 11 4.2 1820 14.0 IMecok mbLICBATHIHA
19.0 35 14 6.4 [ecok rpaBenmucThIid

1 2 48 84 34.0 28 16.7 18.4 10 11.6 3700 13.0 CyTIMHOK MSITKOTLIACTHYHBIH
20.6 22 78.8 6.8 ['nmuna TBepaas

12 2 6.4 %0 37.0 30 171 18.0 8 7.6 3940 12.6 Cyrmech miacTuuHas
19.0 38 1.2 7.2 [ecok rpaBenucThIi

13 25 3.5 % 40.0 32 16.2 16.8 12 2.2 3520 13.0 I[Tecok mpuIeBaTHIi
19.1 33 1.6 7.8 [ecok KpyMIHBIHA

14 25 45 102 43.0 34 158 18.6 7 18.4 4920 15.0 I'MrHA MATKOTUIACTHYHAST
19.5 35 2.1 8.4 [ecok cpenHeit KpynmHOCTH

15 25 6 108 47.0 36 16.0 18.1 9 8.6 5860 14.0 Cymech rracTuaHast




IHosicHeHusi M TpeOOBAHUA K BBINOJHEHHIO KyPcOBOii paboThl yacTb Ne 1

1. Tlpu Hanuuuu B npeAesnax CXKUMAEMOU TONIIM OCHOBAaHUSA Ha TITyOUHE Z OT MOJOIIBHI (PyHAAMEHTA CJIOsl TPyHTa MEHBLIEH Mpoy-

HOCTH, YEM IIPOYHOCTH I'PYHTA BBIIICIICKAIIINX CIIOCB, pa3MCPbI (l)YHI[aMeHTa JOJI2DKHBI Ha3HAa4YaTbCA TAKUMU, YTOOBI 00ECIIEUNBAIIOCH YycCi10-
BHUC

sz-i-(ngSRz, (1)

TJI€ Ozp U Ozg - BEPTUKAJIbHBIE HAPSDKEHUS B TPYHTE HA TUIyOWHE Z OT MOJOIMIBHI (hyHAAMEHTa COOTBETCTBEHHO JOMOJTHUTEILHOE OT
Harpy3ku Ha QyHIaMEHT U OT COOCTBEHHOIO Beca rpyHra, Klla (tc/m?);

R; - pacyeTHOE CONPOTUBIEHUE IPYHTA IIOHUKEHHOM POYHOCTH Ha rnyouHe Z, kI1a (Tc/M?), BeruuciaeHHoe mno dpopmysie (4) s

YCIAOBHOIO (PyHAaMEHTa IUPUHOI Dz, M, paBHOIA:
b, =yA, +a’ -a, (2

N I -b
2

e
A =—j ;a=—-:,
3nech N - BepTUKaiibHas Harpy3Ka Ha OCHOBaHHE OT (DyHIaMEHTa;
| 1 b - coorBeTcTBEHHO MTMHA M MIMpHHA (QYHIAMEHTA.
2. B ciydae eciiv mpoBepka 1o HoCTHIAIONIEMY CJIOK TPYHTa OTHOCUTCS K JIEHTOYHOMY (DyHIAMEHTy, Korja Harpy3ka N mpaercs

Ha 1 M, TO YCIOBHBIN ()yHIaMEHT MOKHO CUUTATh TOU K€ AJUHBI, YTO U JJIMHA MPOCKTUPYEMOTO (yHIaMEeHTa.
BcenencTre aToro mmpuHy yclioBHOTo GyHIaMeHTa b nomyckaercs onpenensts o Gopmysie

2 e 3)

Jl1st kBagpaTHOTO (pyH/1aMEHTA






rpyHTOBBIC YCJIOBUS MMPCACTABJICHBI CIICAYIOIMUMHU HAIIACTOBAHUAMM: C IIOBEPXHOCTH O FJ'IY6I/IHBI 3,8 M 3aJICraroT KPYIIHBIC IICCKU C

xapakrepuctukamu: gu = 38°, cn = 1 kIla; yu = 18 xH/M3. Tlecku MOACTUIAKOTCS CYTIMHKAMH MSTKOIUIACTHYHBIMH, UMEIOIIUMU
xapakTe-pucTuku: g = 10°, ¢y = 13,2 klla; yu = 17 kH/M3. XapakTepuCTHKU IPYHTOB IIPHHATHI 110 PE3yJibTaTaM MCHbITaHui. J[iuHa
smaaust L = 80 ™, Beicota 3manus H = 20 wm. Harpyska Ha dynmameHnT Ha ypoBHEe oOpe3a (Bepxa) dynmamenta Non = 34600 xH.

['myOuHa 3amokeHus pyHmamenta di

IIpumep BbINOJTHEHUSI KyPcOBOil padoThl yacTh Nel

IIpoBepka pacueTHOT0 CONMPOTHBJICHHUSA

YIEIBHOro Beca pyHIaMEeHTa U IPyHTa Ha yeTynax yme = 20 kH/m 3.

Mo ¢J1a6oMy MOACTHIAKIIEMY CJIOK IPyHTa (31aHue 6e3 moaBaJia, dy = 0)

= 2 M. OyHIaMEHT TPSIMOYTOJbHBIN, pasmMepoM b = 6; | = 8.4 M. OcpenHeHHOE 3HAUYCHHE

Mupuna Jlmsa I'mybuna Y AebHbIH BEC IPHP (;H_ Harpy3sxka Noj,
1o- HOro rpyHTa, KH/M
Howmep |mogomBet Jmna | Beicora | 3amosxe- Yron BHYT- VY nensHoe repenaBaeMas Ha
JIOILBBI BBIIIE \ HUXKE MomHocTh

Bapu- | (yHOa- byma- 3[aHus, | 30aHus, | HUS QyH- PEHHETO Tpe-| CLEIJIeHHuE, ¢y, | (QyHIaMEHT B 108 FDVHTA. M Bun rpynTa

aHTa | MeHTa, b, Me}II{Tg | L, M H, m | mamenra HOJIOMIBbI QyHIIAMEHTA HUS, @11, TPa klla ypoBHE 00pe3a, PyHTa,

M v di,M m’ il KH
1 5 6 7 8 9 10 12 13 14 15 16 17
18.0 38 1.0 3.8 Ilecox KpynHBIH
40 6.0 84 80 20.0 20 165 17.0 10 13.2 34600 12.4 CyIJIMHOK MATKOIJIACTUYHBIH

a) PacueTHoe compoTHBIIEHHE IPYHTA 101 TOAOMIBOM (pyHIaMeHTa BhIYUCsieM 1o popmyiie (4)

R :%[Mﬂszbyll + quly;l +(Mq _1)db7/',' +Mcc, ]’

TJIC Je1 ¥ %2 — KOO DHUIIUECHTHI YCIOBUI pabOThI, MPUHUMAaEMBbIe 10 Tabmutie 2; 71 = 1,4; u 52 = 1,2;

k — k03 duimeHT, MpUHUMAEMbIi paBHBIM €IMHUIIE, TAK KaK MPOYHOCTHBIC XapaKTEPUCTUKK IPYHTA (@1 U C11) ONPEACTICHBI HETO-

CpEaACTBCHHBIMHA HUCIIBITAHUAMMU, k= 1,

M,, M4, M¢c — k03¢ duieHTsl, npuHUMaemMble 1o Tadnuie 3; npu ¢ = 38° M, =2,11; Mq =9,44; M.= 10,8;




k; — KO3 dUIMEHT, MPUHUMACMBbIN paBHBIM eauHuIle mpu b < 10 m; k, = 1;

b — mmpuHa nogomsel GyHmamenTa, b =6 m;

11— OCPETHEHHOE PACYETHOE 3HAYEHHE YIEIBHOTO BECA TPYHTOB, 3aJE€Tal0IIUX HIKE MoJoImBEl GyHnamenrta, 1 = 18,0 kH/mM3;

7l — TO e, Ul TPYHTOB, 3aJETAIOINX BhILIE TIOAOMIBLI pyHIamenTa, i = 16,5 kH/m3;

CIl — pacyeTHOE 3HAYEHHUE YIEINHHOTO CIETIJICHUS TPYHTA, 3aJIeTrarollero HemoCpeICTBEHHO Mo/ Mo 101BoM dyHAaMeHTa, cn = 1 klla;
d; — rryOuHa 3anoxenus QyHIaMEHTOB, M, O€CITOABAIbHBIX COOPYKCHHM OT YPOBHS ITaHUPOBKHU 1 = 2.0 M;

dy» — rTyOuHa moiBaa, pacCTosIHUE OT YPOBHS IUIAHUPOBKH JI0 T0JIa MOIBajia, M, TaK Kak He nozsaia Oy = 0.

R = [(1,4-1,2)/1][2,11-1-6-18,0 + 9,44-2-16,5 + 10,8-1,0] = 924,34 ITa

Tabmuua 2. KoagpuuueHts! ycaoBuil paboThl .1 U 2

KoaddummenT 7.2 11 coopyKeHH# ¢ )KECTKOM KOHCTPYKTHBHON CXEMOH mpr
I'pyHTHI Koaddummenr .1 OTHOLICHUH JUTHHBI COOPYKEHHSI UIIH ero 0Tceka K Beicote L/H, paBaom
4 u Gonee 1,5 u MeHee

KpynHo00:10MOYHEIE C TIECYaHBIM 3aTIOJTHUTENEM U TIECKH, KPOME MEJIKHX U IThI- 14 1,2 14
JICBATHIX
ITeckn Menkue 1,3 1,1 1,3
Ileckn mBIIIEBATHIE: MAJIOBIIAKHBIE M BJIQKHBIE HACHIIIICHHBIC BOIOM 1,25 1,0 1,2

11 1,0 1,2
I'muHUCTEIC, a TaKkKe KPYITHOOOIOMOYHBIC C TIIMHUCTHIM 3aIlOJIHUTEIICM C TTIOKa- 1,25 1,0 11
3aTeseM TeKydecTH IpyHTa win 3arnosaaurens | < 0,25
To xe, mpn 0,25 <1, 0,5 1,2 1,0 11
To xe, mpu 1 > 0,5 1,1 1,0 1,0

IIpumeuvanus

1 K coopy>KeHUsIM C )KE€CTKOH KOHCTPYKTUBHOMN CXEMOH OTHOCST COOPY’KEHHUS, KOHCTPYKIIMK KOTOPBIX CIIEIIHAIEHO MPUCIOCOOIICHBI K BOCIIPHSATHIO YCHIINH OT fehopManii OCHOBaHUH, B TOM
YHCIe 32 CUET MEpPOIIPUATHI, YKa3aHHBIX B nojpaszene 5.9.

2 Jlnst 3maHui ¢ THOKOI KOHCTPYKTUBHOM cXeMOH 3HaueHHne KO PHUIIMEHTA J» IPUHUMAIOT PABHBIM EIUHUIIE.

3 Tlpu npomMexyTOUHbIX 3HaYeHHAX L/ H K03)OUIIHEHT }.2 ONPEAENIIOT HHTEPIIOAIHEH.

4 JI7s1 pBIXJIBIX TIECKOB Y1 U Y2 IPUHUMAIOT PAaBHBIMU €TMHMUIIE.




Tabnuna 3. Koagdumuentsr M,, Mg, Mc

Koapduunents KosdbdunmeHts
Yroa BHYTpEeHHETO TPEHUS (i, TPaLl. M, Mq M. VYT01 BHYTpEHHETO TPEHUS (1, TPALL. M, Mq M.
0 0 1,00 | 3,14 23 0,66 | 3,65 6,24
1 001 | 1,06 | 3,23 24 0,72 | 387 6,45
2 0,03 | 1,12 | 3,32 25 0,78 | 4,11 6,67
3 004 | 1,18 | 341 26 0,84 | 437 6,90
4 0,06 | 1,25 | 3551 27 091 | 464 7,14
5 0,08 | 1,32 | 361 28 0,98 | 4,93 7,40
6 0,10 | 1,39 | 3,71 29 1,06 | 5,25 7,67
7 0,12 | 147 | 3,82 30 1,15 | 5,59 7,95
8 0,14 | 155 | 3,93 31 1,24 | 5,95 8,24
9 0,16 | 1,64 | 4,05 32 134 | 6,34 8,55
10 0,18 | 1,73 | 4,17 33 1,44 | 6,76 8,88
11 0,21 | 1,83 | 4,29 34 155 | 7,22 9,22
12 0,23 | 194 | 442 35 168 | 7,71 9,58
13 0,26 | 2,05 | 4,55 36 181 | 8,24 9,97
14 0,29 | 217 | 469 37 195 | 881 10,37
15 0,32 | 2,30 | 4,84 38 2,11 | 9,44 10,80
16 0,36 | 2,43 | 4,99 39 2,28 | 10,11 | 11,25
17 0,39 | 257 | 515 40 2,46 | 10,85 | 11,73
18 043 | 2,73 | 531 41 2,66 | 1164 | 12,24
19 047 | 2,89 | 548 42 2,88 | 1251 | 12,79
20 0,51 | 3,06 | 5,66 43 3,12 | 13,46 | 13,37
21 0,56 | 3,24 | 584 44 3,38 | 1450 | 13,98
22 0,61 | 3,44 | 6,04 45 3,66 | 1564 | 14,64




Taomua 4. Kodpduuuent o

Koaddumment o mist pyHmameHToB
£=2z1b Kpyribix [psMOYTOIbHBIX ¢ cOOTHOLIEHHEM cTopoH 77 = | / b, paBHBIM JICHTOYHBIX

1,0 1,4 1,8 2,4 3,2 5 (7210)

0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
04 0,949 0,960 0,972 0,975 0,976 0,977 0,977 0,977
0,8 0,756 0,800 0,848 0,866 0,876 0,879 0,881 0,881
1,2 0,547 0,606 0,682 0,717 0,739 0,749 0,754 0,755
1,6 0,390 0,449 0,532 0,578 0,612 0,629 0,639 0,642
2,0 0,285 0,336 0,414 0,463 0,505 0,530 0,545 0,550
2,4 0,214 0,257 0,325 0,374 0,419 0,449 0,470 0,477
2,8 0,165 0,201 0,260 0,304 0,349 0,383 0,410 0,420
3,2 0,130 0,160 0,210 0,251 0,294 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 0,022 0,029 0,037 0,049 0,069 0,117
11,2 0,012 0,015 0,021 0,027 0,035 0,045 0,065 0,113
11,6 0,011 0,014 0,020 0,025 0,033 0,042 0,061 0,109
12,0 0,010 0,013 0,018 0,023 0,031 0,040 0,058 0,106

[Mpumeuanus: 1. B tabn. 1 o603HaueHO: b — mmpuHa UK AHaMeTp pyHIaMenTa, / — amuHa GyHIaMeHTa.

2. Inst pyHAaMEHTOB, UMEIOMIMX MOJOMBY B (hopMe MPaBUIBHOTO MHOTOYT'OJBHHKA C TUIOINAABI0 A, 3HAYCHHS ( IPUHUMAIOTCSA, KaK ISl KpYTJIbIX (yHa-
MEHTOB PajnycoM r=yAlr.

3. JIst mpoMeXXyTOUYHBIX 3HAUeHUH & M 77 KOOGOHUIHUEHT ¢ ONpeesseTcs N0 HHTEPIOISAIHH.



JlaBiieHue p , iepenaBaeMoe MmoA0IIBOM (yH/IaMEHTa Ha OCHOBaHHUE, OTpeessieM mo GopMyie
P = Nou/(b-)+mt-d1 = 34600/(6-8,4) + 20-2 = 726,51 klla
p =726,51 klla < R =924,34 xIla
VYcnosue p < R BeimomHsieTcs.

Ocy1iecTBasgeM IPOBEPKY 1O MOJICTUIIAIOIIEMY CJIOI0, PACIIOI0KEHHOMY Ha ITyOuHe Z = 1,8 M HMXKe MOI0IIBHI (DyHIaMEHTA.

JlonoTHUTENBHOE JaBJIEHUE Po HA OCHOBAHME HA MIIYOUHE Z =2 M Po = P - Ozg0 = 726,51 — 16,5-2 = 693,51 kI]a;

&= 22/b =2-2/6 =0.67; n=1/b =8,4/6 = 1,4 nmo Tabmune 4 onpenensieM (C UCIOIH30BAHUEM WHTEPIIONANNH) KOAQOUIIUEHT o =
0,888.

JIOTIOJTHUTEIBHOE HAIIPSIKEHUE Oz HA TIYOMHE Z = 2 M PaBHO: O = Po - & = 693,51-0,888 = 615,84 klI]a.

[Tnomane A, ycnmoBHOTO (hyHIAMEHTA ONIpeAesieM 1Mo hopMyIie

Az = (Non+ ymt-da b 1)/ 0z = (34600+20-2-6-8,4)/615.84 = 59,46 m.

[Iupuny b; ycnoBHOTO yHIaMEHTa onpeesisieM 1o Gopmyiie

b, =+A, +a° —a,

a=(-b)R2=84-62=12m; b =(59,46 +1,2% — 12=6,6 m.

Jlns ycnoBHOro ¢ynmamenta Ha riyoune Z + di1 1. E. Ha KpoBIle MOACTHIAIOIIETO CIIOS C XapaKTEPUCTUKAMH, MPUBEICHHBIMU
BBIIIIC, pacueTHOE CONpOTUBIIcHUE R; onpenemnsem o dGopmyie (4). Bmecro b moacrasisem b, BMecro di moxacrasisiem d;, BMecTo i

MOJICTaBIsIEM 7 .

Rz =[(ye1 ye2) K] [My ke bz + Mg-dz-y'n + (Mg —=1)-do-y"’n + Mc- ail],



(mpu onpenenennu R; Bce mapameTphl UCIIOJIb3YeM JIJIs C1a00ro MOACTHIIAIOIIETO CIIOSl — CYTVIMHKA MSTKOTUIacTUYHOTO!!!)

TJIC Yol U Y2 — KOO(PGUIMEHTHI YCIOBHIA padOTHI, MPUHUMAEMBIE IO TaOIUIIe 2, VTS C1a00T0 TPyHTa — CYTIIMHKA MATKOIIIACTUIHOTO
mpu 1. >05 %1=1,0;u 2=1,0;

k — k03 uimeHT, MPUHUMAEMbIN PaBHBIM €AMHHUIIC, TAK KaK IPOYHOCTHBIC XaPAKTEPUCTUKH IPYHTA (@11 U C11) ONPEACICHBI HETO-
CPEICTBCHHBIMU UCIIBITAHUAMH, K = 1;

M,, Mg, M — koaddurmerTsl, mpuHUMaeMble 1o TadmuIe 3; (A1 CyTrauHKa MsITKoTutacTuaHoro ipu 1 > 0,5) mpu ¢ = 10° M, =
0,18; Mq = 1,73; M= 4,17,

k; — ko3 durrieHT, mpuHUMaeMbIid paBHbIM efunuIe pu b < 10 m; Kk, = 1;

b, — mmpuHa NOOMIBHI YCI0BHOTO (pyHIaMeHTa, b, = 6,6 M;

/I — OCPETHEHHOE PAacueTHOE 3HAUCHUE YJCIBHOTO Beca TPYHTOB (CYTVIMHKA MSTKOIDIACTHUYHOTO), 3aJETalONUX HIDKE TOJIOIIBHI
ycnoBHOrO pyHmamenta, ym = 17,0 kH/m3,;

¥’’Il — TO e, AJI TPYHTOB, 3aJIETAIOIINX BBIIIE MMOJOIIBHI YCIOBHOTO (DyHAaMEHTAa,

Y= u-di + m-2)/( di+ 2)=(16,5-2 + 18,0-1,8)/(2 + 1.8 ) = 17,2 xH/M3; 3mece i = 18,0 kH/M® qns mecyiero cinos (mecka
KpPYIIHOTIO);

1l — PaCUeTHOE 3HAYEHUE Y CIBHOTO CIETUICHUsI TPyHTa (CYTJIMHKA MATKOIUTaCTHYHOTO Tipu 11 > 0,5), 3aeratoiero mo 1 mooIBoMl
ycioBHOTO pyHIamenta, ¢y = 13,2 klla;

d; — rmyOuHa 3a10KeHHUS YCIOBHOrO yHIaMeHTa OT yPOBHS IutaHupoBku, d; =di+z2 =2+ 1.8 = 3,8 m;

dyb — ryOuHa moiBaa, pacCTosiHUE OT YPOBHS IUIAHUPOBKH JI0 T0OJIa MOIBajia, M, TaK Kak HeT mojasaia dy = 0.

R, =[(1,0-1,0)/1]-[0,18-16,6:17,0 + 1,73-2.17,2 + 4,17-13,2] = 188,31 IIa

3areM IIPOBCPACM BBIIIOJIHCHUC YCIIOBHUA

GZD+GZQSRZ’ (1)

rae oy = yordi + mz =16,5-2 + 18-1,8 = 65,4 xI1a; 3necy 1 = 18,0 kH/M3 qst Hecymiero ciost (mecka KpyIHoro);



Omp = 615,84 klla

Op + 09 = 615,84 + 65,4 = 681,24 xlla> R, = 188,31 klla

BeiBoabI:
YcioBre NpoBePKH PACYETHOI0 CONPOTUBIIEHUS R; ¢J1a60ro nNoJaCTUIAI0NIEr0 CJI0S1 IPYHTA (CYTJIMHKA MATKOILJIACTHY-
HOr0) He BbINoJIHAeTCcA. Heo0XoaMMbl BAPHAHTHI CJIeYIOUAX MEPONPUSITHIA:
1) yBesMuyeHMe MJIOMIAAU MOAOIIBBI PYHIAMEHTA;
2) ykpenJieHue WU 3aMeHa cJIa0oro rpyHra;
3) 3ameHa pyHAAMEHTA MEJIKOI0 3aJ10KeHI ] CBallHbIM (QyHIAMEHTOM M Jp.



3aganue Ha KypcoByro padboty yactb Ne 2 Ha TeMy:
«Pacyer ocagku OCHOBaHUS JICHTOYHOTO ()yH/IaMEHTAa METOAOM MOCIOMHOTO CYyMMUPOBAHUS

Tabmuna 5

VY nenpHBIN

JaBnenue Iupuna JNmnna I'mybuna A— Mo,uyJEL MomHocTh
nepeaBaeMoe 3AT0KEHNS o0meit CI10st
Howmep o TIOJIOIIBBI TTOJTOTIIBEI HOTO Bun
TIOJIOIIIBOM ¢byHaamenTa, nedopmarnuu rpyHTa
BapuaHTa (dyHnamenra, | GpyHIamMeHTa rpyHTa rpyHTa
byHaamenTa B L h, E, OCHOBaHHSI,
p, MIla ’ ' M KI‘)I)/lMa MIla H, m
1 0.10 1.0 12.0 0.5 16 10.0 20.0 CyriaMHOK MSTKOMIaCTUYHBINA
2 0.12 1.2 14.0 0.8 16.2 12.0 22.0 I'muHa MATKOTUTACTHYHAS
3 0.14 14 16.0 1.2 16.4 14.0 24.0 Cynech muiacTu4yHas
4 0.16 1.6 18.0 1.4 16.8 16.0 26.0 Ilecok mpIIeBaTHINA BIaKHBIN
5 0.18 1.8 20.0 1.6 17.0 18.0 28.0 Ilecok MeJKuii BIaxH.
6 0.20 2.0 22.0 1.8 17.2 20.0 30.0 CyIJIMHOK TYTrOIUTaCTUYHBIN
7 0.22 24 26.0 2.0 174 22.0 32.0 ['muua TyromnactTuuHas
8 0.24 2.8 30.0 2.2 17.6 24.0 34.0 I'nuHa nmomyTBepaas
9 0.26 3.2 34.0 2.4 17.8 26.0 35.0 CyrIMHOK MOy TBEpABII
10 0.28 3.4 36.0 2.6 18.0 28.0 36.0 CyravHOK TBEPABIHA
11 0.11 1.1 13.0 0.6 16.1 11.0 21.0 CyTrJIMHOK MATKOTUTACTHYHBIN
12 0.13 1.3 15.0 0.7 16.3 13.0 23.0 ['muHa MsaTKoMIacCTHYHAS
13 0.15 15 17.0 0.9 16.5 15.0 25.0 Cymnech muracTuaHas
14 0.17 1.7 19.0 1.0 16.6 17.0 27.0 [Tecok mbineBaThIN BIAKHBIN
15 0.19 1.9 21.0 1.1 16.7 18.0 29.0 [Tecok Menkuii BIaXHBIN




IHosicHeHust M TPeOOBAHUSA K PacyeTy AJIsl KypCcoOBOil padoThl yacTh Ne 2

1. BEIUEpTUTH pACUETHYIO CXEMY.

2. Onpenenuts g0 =d - y (kI1a).

3. Onpenenuts Po = P - Gzg0 = (kI1a).

4. OcaiKy OCHOBAHUS ONPENEIIUTH JIIsl IEHTOYHOTO (PyHIaMEHTa ¢ IUPUHOM MOIOMIBHI D.
4. Pacuer BoIOJIHATH B TabauaHOM hopme (Tabduia 6).

5. IlocTpouTh Ha pacuyeTHOM CXEME BMIOPLI Ozg U Ozp.

Tabnuua 6. Pe3ynbrarsl pacuera ocajiki JIGHTOUHOTO (pyHIaMeHTa

. hi, 7 hix n, O = Z( hix p), zi, o _ 0.20, Owpi =% Po, Pi, Ei, si = 0.8(pihi)/Ei,
Ne cros M | kH/M®| kH/M? kH/Mm? M &=21zilb i kH/Mm? xkH/Mm? kH/Mm? kIla M
1 2 3 4 5 6 7 8 9 10 11 12 13
1
Htoro

1. Pacyer ocagky 0CHOBAHUS JIEHTOYHOI0 (DYHAAMEHTA METOI0M MOCJI0IHOI0 CyMMHUPOBAHU S

OcaaKy OCHOBaHHS S OMpPEaC/IIEM METOAOM MOCIORHOTO CYMMHPOBAHUS C UCIIOJIb30BAHUEM PacuyeTHON cxeMbl (puc. 1) B BHE JIU-
HEHHO JehOpMHUPYEMOTO MOIYIPOCTPAHCTBA 110 (hopMyIie
n
O-zp,ihi
T
= (1)

riae [ - 6e3pa3mepHbIiil koadduirent, papsiii 0,8;

Op,i - CPEIIHEE 3HAYCHUE JIOTIOJIHUTELHOTO BEPTUKATBHOTO HOPMAJILHOTO HANPSKCHHS B I1-OM CJI0€ TPyHTa, paBHOE TOTyCYMME YKa-
3aHHBIX HANpPsHKEHUH Ha BEPXHEH Zi-1 M HIDKHEH Zj TpPaHMIIaX CJI0S 10 BEPTHKAIH, MPOXOsiieii uepes neHtp Gpynaamenta; hi u Ei - coor-
BETCTBEHHO TOJIIIIMHA ¥ MOJTYJIb JIe(hOpMaIiH I-ro CJIOsl TPYHTa; N - YUCIIO CJI0EB, Ha KOTOPOE pa30uTa C:KMMaeMasi TOJIIIa OCHOBAHUSI.



Puc. 1. PacuetHas cxema A onpeneieHus: 0CaJIki OCHOBaHUSI METOAOM MOCIOMHOTO CYMMHUPOBAHHUS, CXEMa PACIPEICIICHHs BEPTU-
KaJIbHBIX HaNpPsHKEHUH B IMHEHHO Ae(POpMUPYEMOM MOJTyIPOCTPAHCTBE

DL - ormetka rmianupoBky; HL - oTMeTKa moBepXHOCTH MPUPOAHOTO penbeda; FL - ormerka nomomBsl pynnamenta; WL - ypoBeHb
MoJI3eMHBIX BOJ; B.C - HIKHSA rpaHuna cxxumaemoit tonmw; d u dy - nryOuHa 3a505keHust GyHIaMEHTa COOTBETCTBEHHO OT YPOBHS ILIa-
HUPOBKHU U IMOBEPXHOCTU MPUPOIHOTO penbeda; b - mmpruHa QyHIaMeHTa; p - cpeiHee AaBlIeHHe 1o OJ0MBON GyHIaMEeHTa; po - J0-
MTOJIHUTENIBHOE JIABJIEHUE HA OCHOBAHUE; Ozg U Ozg,0 - BEPTUKAJIBHOE HANPSIKEHHE OT COOCTBEHHOTO Beca IPyHTA Ha I1yOUHE Z OT MOAOIIBBI
(¢yHI1aMeHTa U Ha YPOBHE HOJOILBHI; Ozp U Ozp,0 - AOMOJHUTENBHOE BEPTUKAIBHOE HAMNPSKEHUE OT BHEIIHENH HArpy3KH Ha MIyOHHE Z OT
MOAOLIBKI (PyHJAAMEHTA U Ha ypOBHE MOJ0MIBHI; Hc - TiTyOrHa c:kuMaeMoi TOIIU

Pacuer BhInosiHsieM B TaOIU4YHOM hopme.



IIpuMep BbINOJIHEHUS KYPCOBOM padoThl yacTh Ne 2
Pacuer ocagKu 0CHOBaHHS JICHTOYHOIO (pyHAaMeHTa MEeTOA0M IOCJIO0MHOI0 CYMMHUPOBAHUA

OnpenenuTs 0CcaaKy OCHOBAaHMS JIECHTOYHOTO (DYHIaMEHTa METO0M IOCIOMHOrO cCyMMupoBanus. Mcxoauble nannubie: Hi = 1,8 M; y1 =
20,5 kH/m3; E1 = 20,0 MITa; H2 = 5,8 m; y2 = 20,6 kH/m3; E2 = 21,0 MITa; Ny=319,4 kH/m; b=1,2 m; 1 =40,2 M; d = 2,4 m.

Pemenne
1. Onpenenum p = Ny/(b-7 m)=319,4/(1,2-1)=266.17 kl]a.
2. Onpenenum oigo = h1- p1 + o 92 =1,8- 20,5+ 0,6 - 20,6 = 49,26 kI]a.
3. OnpenenuMm Po = P - Ozg0 = 266.17 — 49.26 =216.91 kI]a.

Tabnuna 7. Pe3ynpraThl pacuera 0cajKy JICHTOUHOTO (PyHIaMEeHTa

Neo hi, 7, hixpn, GZE_J' =2( Z, &=2 _ 020, | - pi, Ei, si = 0.8(pihi)/E;i,
cItost M kH/™M | xH/™M ho< )5 M zilb i KH/m? Po, 2 KH/™M klla M
kH/m kH/m
1 2 3 4 5 6 7 8 9 10 11 12 13
49.26 0 0 1 9.85 216.91
17 05 20.5 10.25 59.45 05 [0.833| 0871 11.89 188.98 202.98 20000 0.0041
17 05 20.5 10.25 69.7 1 1.667 | 0.627 13.94 136.04 162.51 20000 0.0033
17 05 20.5 10.25 79.95 15 2.5 0.463 15.99 100.46 118.25 20000 0.0024
17 0.3 20.5 6.15 86.1 1.8 3 0.397 17.22 86.14 93.3 20000 0.0011
10 05 20.6 10.3 96.4 23 13.833] 0.319 19.28 69.21 77.68 21000 0.0015
10 05 20.6 10.3 106.7 2.8 | 4.667 | 0.265 21.34 57.5 63.36 21000 0.0012
10 05 20.6 10.3 117 3.3 55 0.227 234 49.25 53.37 21000 0.001
10 0.5 20.6 10.3 127.3 38 [6.333]| 0.198 25.46 42.96 46.11 21000 0.0009
10 0.5 20.6 10.3 137.6 43 7167 | 0.176 2752 38.19 40.58 21000 0.0008
10 05 20.6 10.3 147.9 4.8 8 0.158 29.58 34.28 36.23 21000 0.0007
10 05 20.6 10.3 158.2 53 ]8.833| 0.143 31.64 31.03 32.65 21000 0.0006
10 05 20.6 10.3 168.5 58 [9.667 | 0.131 33.7 28.42 29.72 21000 0.0006
Hroro 0.0182

[To pe3ynbpTaTaMm pacueTa METOAOM MOCIOWHOTO CYMMHUPOBAHUS OKUaeMast 0cajika S OCHOBAHHMSI ICHTOYHOTO (hyHIaMeHTa COCTa-
Buita 1.82 cmM. S=1.82cm <Sy =10 cm

VYcaoBus pacuera OCHOBAHMS JICHTOYHOTO (PyHJIaMEHTa M0 BTOPOU rpymie NpeAesibHbIX COCTOSHUM (TI0 JedopMaliism) BbIOTHS-
eTCsl.



Ta6smma 8 (4). Kodxdppuument a

Koaddumment o mist pyHmameHToB
£=2z1b Kpyribix [psMOYTOIbHBIX ¢ cOOTHOLIEHHEM cTopoH 77 = | / b, paBHBIM JICHTOYHBIX

1,0 1,4 1,8 2,4 3,2 5 (7210)

0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
04 0,949 0,960 0,972 0,975 0,976 0,977 0,977 0,977
0,8 0,756 0,800 0,848 0,866 0,876 0,879 0,881 0,881
1,2 0,547 0,606 0,682 0,717 0,739 0,749 0,754 0,755
1,6 0,390 0,449 0,532 0,578 0,612 0,629 0,639 0,642
2,0 0,285 0,336 0,414 0,463 0,505 0,530 0,545 0,550
2,4 0,214 0,257 0,325 0,374 0,419 0,449 0,470 0,477
2,8 0,165 0,201 0,260 0,304 0,349 0,383 0,410 0,420
3,2 0,130 0,160 0,210 0,251 0,294 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 0,022 0,029 0,037 0,049 0,069 0,117
11,2 0,012 0,015 0,021 0,027 0,035 0,045 0,065 0,113
11,6 0,011 0,014 0,020 0,025 0,033 0,042 0,061 0,109
12,0 0,010 0,013 0,018 0,023 0,031 0,040 0,058 0,106

[Mpumedanust: 1. B Tabu. 1 0603HaueHO: b - MHUPUHA WK JUaMeTp QyHIAaMeHTa, [ - umHa QyHIaMeHTa.

2. Jlns pyHIAMEHTOB, HMEIOIIMX MOIOMIBY B (JOpME MPaBHIBHOIO MHOTOYTOJIBHHKA C TUIOMA/IbI0 4, 3HAYCHHS (¢ TPUHUMAIOTCS, KaK TSl KPYTJIbIX QYHJIaMEHTOB pajiu-
ycoM r=JA/r.

3. 1nst IpOMEXKyTOYHBIX 3HAUCHUI &1 77 KOOPOULHESHT @ ONpenessieTcs 0 HHTEPIIOJSIINH.





