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IIpoexTUpoBaHue OCHOBAHUII U (PyHIAMEHTOB: MeToIMUYEeCKHE YKa3aHUs K BBIITOJHEHUIO
KYpCOBOTO MpOEKTa Mo aucuuruinHe «['eomexanrnka ocHOBaHM U (yHIaMEeHTOB», « OCHOBaHUS U
dbyngamenTsl coopyxenuit» /Coct. 1.B. IletpoBa — Yeb6oxkcapsr: U (D) MITY, 2025. 27 c.

Mertoanyeckue yka3aHus COOTBETCTBYIOT I'OCYIapCTBEHHBIM OOpa30BaTENIbHBIM CTaHIAp-
tam HampasieHust 08.03.01 «CtpourensctBo» no npodmio «IIpoMbllluIeHHOE U Tpa)KAaHCKOE
ctpoutenbcTBOo» U cnenuaibHOCTH 08.05.01. CTponTeNnbCTBO YHUKAIBHBIX 3JaHUM U COOPYKEHUM
no cnenuanu3anuu «CTPOUTENBCTBO BEICOTHBIX U OOJBIICTIPOIETHBIX 3/1aHUHI U COOPYKEHHID»

B Mmeroanueckux yka3aHHMAX OTpakeHbl TPeOOBaHUS K KYypCOBOMY IPOEKTY IO JUCLMILIMHE
«['eomexanmnka OCHOBaHHMM M (PyHIaMEHTOBY, 1aHbl pEKOMEHJAMK 110 ero ogopmieHuio. [Ipuo-
IATCSA TIPUMEPBl IPOEKTUPOBAHUS PA3IMUHBIX TUIIOB OCHOBAaHUHN U QyHIaMmeHTOB. IIpuBenens! ni-
JIOCTPAIIMOHHBIE, PACUETHBIC U CIIPABOYHbIE MaTEepHaiIbl, OOJIEryaroue CTyIeHTaM MPUHITHE Ipa-
MOTHBIX HH)KEHEPHBIX PEILICHUM.
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1. METOANMYECKHUE YKA3ZAHMUA K BBIIIOJITHEHHUIO
KYPCOBOI'O ITPOEKTA

1.1. Onpenesenne Harpy30k Ha pyHIaMEHThI M OLEHKA
KOHCTPYKTHBHBIX 0COOEHHOCTEN 31aHus

COop Harpy3ok mpOU3BOIUTCA 10 YpOoBHA oOpe3a dynmamenToB. [lepen coopom

Harpy30kK HEOOXOIUMO YCTaHOBUTh, KaKue€ 3JIEMEHTHl KOHCTPYKIIMH SIBIISIIOTCA HECY-
IIMMHU U CAMOHECYILMMH, KaK POUCXOJIUT NIepeiaya Harpy30K OT NEPEKPBITH.
COop Harpy3ok Npu NPOEKTUPOBAHUU OCHOBAHUU M (HYHAAMEHTOB MO MpEaeIbHBIM
COCTOSIHUSIM J10JKeH mpoBoauthea comtacHo CIT 20. 13330.201122 « Harpysku u
BO3JIeHCTBUS». OCHOBHBIM BHJIOM Harpy30K OT 3IaHMM M COOPYKEHUH SABISETCS UX
HOPMAaTUBHbIE 3HAYEHUSI, YCTAHOBJIEHHBIE IO TEOMETPUUECKUM pa3MepaM U yAeIbHO-
My BECy Marepuaia KOHCTPYKIUH.

PacuéTrHble 3HaUeHHs] Harpy30K ISl pacuéTa OCHOBAHMM U (PyHIaMEHTOB IO IMpe-
JEIbHBIM COCTOSIHUSIM OMPENEINSIOTCS YMHOKEHUEM UX HOPMATHUBHBIX 3HAYEHUW Ha
k03 duUIeHT HanE&KHOCTH 110 Harpy3ke. KoaddummenTt nagéxuoctu B pacuérax oc-
HOBaHUU 10 JepopmarusiM MPUHUMAETCS PABHBIM €IMHHUIIE, a TIPU pacu€Te 1o mep-
BOW I'PYIIIE NPEIETbHBIX COCTOSHUI — cortacHo [1].

[Tpu ompenenenun pa3MepoB MOAOUIBEL (PyHAAMEHTOB U pacuéTe OCHOBAaHUU IO
BTOPOM IpymIe NpeneabHbIX COCTOSIHUA HE00X0UMO MPUHUMATh OHUKEHHbIE 3Ha-
YeHHUs BPEMEHHBIX HArpy30K Ha MEPEKPBITUS B COOTBETCTBHM Tabi. [1], a cHeroBbie
Harpy3ku — ¢ MOHMWXaroumM ko3 puuentom 0,5.

[Ipn pacuére OCHOBaHMI MO NMEPBOM I'PyNIE MPEAEIbHBIX COCTOSHUM NPUHUMA-
I0TCS MOJIHBIE 3HAYEHUSI BPEMEHHBIX Harpy30K Ha MOKPBITHE (CHET) U HA MEPEKPBITHS
C BBEACHUEM MOHUKAIOMUX KOIPDOUIHUEHTOB (VW 41, W 42, W n1, ¥ n2), 3ABUCAIIUX OT
pa3Mepa rpy30BOH IUIOIIAAM U 4YMCiIa NEPEKPBITUI, NepeAatonuX Harpy3Ky Ha pac-
CUMTHIBAEMBIN (D)YH/IAMECHT.

[Tpu cbope HArpy30Kk OT MHOTOSTaXHBIX 3[JaHUM C BKIIOYEHHEM HE MEHEE JBYX
BPEMEHHBIX HAarpy30K (CHEr Ha MOKPBITUE W IOJIE3HAsI HAarpy3ka Ha MEXIYy3TaKHbIE
MEPEKPBITHUS) UX PACUETHBIC 3HAYEHUS YMHOXKAIOTCS Ha KOA(P(UIMEHT COYEeTaHH,
PaBHBIN IS JUIMTEIbHBIX HArpy3o0k 7 1=0,95, nig kparkoBpeMeHHbIX — W 2=0,9. Jlns
OJTHOATAKHBIX 3aHUU U COOPYKEHUN C OJHOM BPEMEHHOM HAarpy3KOM yKa3aHHBIE KO-
b OUIHCHTH HE TPUMEHSIOTCS.

3HaueHHsI BETPOBBIX HArpy30K MPUHUMAIOTCS COMMACHO [l] B COOTBETCTBUU C
PacYETHON CXEMOU COOPYKEHUMU.

B pacuérax ocHoBaHUII HEOOXOAMMO YUUTHIBATh HATPY3KH OT CKIAIUPYEMBIX Ma-
TEPUAJIOB U MPUCTPAUBAEMBIX 3/IaHUN U COOPYKECHUMU.

Harpy3ku oT moj3eMHbIX 4acTeil 37aHus U1 OOKOBOTO JABJICHUS TPyHTa ompese-
JISFOTCS TIPU pacu€re OCHOBAHUI U (PyHIaMEHTOB.

KoHCTpyKTHBHBIE OCOOEHHOCTH 3[aHUSI OLIEHUBAIOTCS 1O YYyBCTBUTEIBHOCTH K
ocajkam. 3aech nmo Taou. 1 mpui. 4 [2] ycTaHaBIMBAIOTCS BEIUYUHBI MPEICIbHBIX
nedopMatuii s, Smaxu, (AS/L)y, iy.



1.2. OueHKa HHKEHEPHO-TE0JIOTMYECKUX YCJTOBHH

[To 3ajaHHBIM XapaKTEePUCTUKAM T'PYHTA BBIYUCIISIIOTCS JOTIOJHUTEIIbHBIC: YIETb-
HBII BEC CyXOro rpyHTa )y, KOA(D(PHUIIMEHT MOPUCTOCTH e, CTENCHb BIAXKHOCTH S,
yIeIbHBIN BEC ¢ YUETOM B3BEIIMBAIOIIETO JACHCTBUS BOMABI Jsp, KOIPOUITMEHT OTHOCHU-
TEJTLHON CKUMAEMOCTH M, IS TIIMHUCTBIX TPYHTOB JOOABIISIFOTCS YMCIIO TUTACTHY-
HOCTH [, 1 mOKa3arens Tekyudectd ;. Ilo 3Hauenusm e, S,, m,, [, u I; Ipou3BOAUTCS
KJaccu(uKaIus TpyHTOB U OIIPENETSETCS X TIOJTHOC HAMMEHOBAHHUE.

[Ipu o1ieHKE MHKEHEPHO-TEOJIOTUYECKUX YCIOBUM HA OCHOBAHUU MCXOJIHBIX JIaH-
HBIX HEOOXOJMMO OCBETUTH: TeorpauuecKkoe MoI0KEHUE TIIOMAKH, PACTIONOKCHHIE
U TTyOWHY CKBaXXWH, OTIMCAHUE TPYHTOB CBEPXY BHH3, TOJIIUHY OTIACIBHBIX CIOEB,
0COOCHHOCTH 3aJIETaHMs, PACTIONIOKEHUE YPOBHSI TPYHTOBBIX BOJI, OLICHKY TPYHTOB 10
CKUMAEMOCTH, U3MEHEHUE PACUE€THOTO COIPOTHUBIICHUS C TIIYOMHOM JJIsi KaXKJI0TO
CJIOS TPyHTa IpPHU IIMPUHE TOJOIIBHI yciaoBHOTO ¢yHmameHnta b = 1,0 M, BO3MOX-
HOCTb MCIOJIb30BaHUS IPYHTOB B KAUE€CTBE €CTECTBEHHOTO OCHOBAHUSI.

JI71s1 OLIEHKU CKMMAEMOCTH MOKHO MCIOJIB30BaTh CJICIYIONIYIO KilacCU(DUKAIIUIO.
I'pyHT cumraercs cnabocxumaeMbiM npu m, < 0,05 MIla™!, cpenrnecknmaeMbIM pu
m, = 0,05...0,5 MIla™' u cunsHOCKMMaeMbIM Tipu m, > 0,5 MITa ™!

B kauecTBe €CTECTBEHHOIO OCHOBAHUSI HEJb35l UCIIOJIb30BaTh HACKHIITHBIE TPYHTHI,
PBIXJIbIC TIECKH, BOJIOHACHIIIEHHBIE TNIMHUCTHIE TPYHTHI C I > 1,0, uisl, Topd.

OdopmiieHre TaHHBIX MO OIEHKE WHKCHEPHO-TEOJIOTMYECKUX YCIOBHM MTpUBEIe-
HO B paszene 3.1.

1.3. PazpaboTrka BapuaHTOB (pyHIaMEHTa

Jlo pa3paboTku BapuaHTOB (PyHIaMEeHTa HEOOXOAUMO pa3MECTUTh COOPYKCHHUE Ha
IJI0IIAKe B HanOoiee ONaronpusTHBIX T€0JIOTMUECKUX ycinoBusax. KoHTyp 3nanus He
JIOJKCH BBIXOIAUTH 3a TIEPUMETP, 00pa30BaHHBIA KpaHHUMH CKBaKMHAMMU.

B kypcoBoM mnpoekTe HeoOX0AuMO pa3padoTaTh HECKOJIBKO BapUAHTOB Haubosee
Harpy>KeHHOTO (pyHIaMEHTa M B KadeCTBE OO0s3aTEIBHBIX — BapHAHTBI YCTPOMCTBA
(dbyHIaMEHTOB HAa €CTECTBEHHOM OCHOBAaHHMM M Ha 3a0MBHBIX KEJIE300€TOHHBIX MPU3-
MaTudeckux cBasix. [Ipu BIOOpE BapHaHTOB MOXXHO U3MEHSITh TITyOUHY 3aJI0KEHUS U
TUTIBI OCHOBAaHUW (€CTECTBEHHOE, HMCKYCCTBEHHOE), NMPUHUMATh PA3JIMYHBIC THUIIBI
¢dbyH1aMeHTOB (OTACNIbHBIC, JICHTOUHbIE, CIUIOIIHBIC), pa3HbIC BUJIBI CBAM U T.II.

Pacuér dhyHnaMeHTOB BKJIIOYAET B CeOsl ONMpEACICHUE pa3MePOB IMOAOIIBEI, TPO-
BEPKY KpaeBbIX HAIPSHKEHUH U ONIpeieNIeHne 0CajIoK.

1.4. Pacuér ¢pynaameHToB

[Io mpuHsATOMY BapHaHTy PACCUMTHIBAIOTCS OCTajbHblEe (DyHAAMEHTHI 3aHUS.
KOHCTPYKIHMH (PYyHIAMEHTOB CJIEAYET MPUHUMATh C YYETOM PEKOMEHJAlUK CIpaBoy-
HUKA MPOEKTUPOBIIHNKA « TUNIOBBIE JK€JI€300€TOHHBIE KOHCTPYKIUHU 3[aHUN U COOPY-
YKEHUU JJIs TPOMBIIIJIEHHOTO CTPOUTENBLCTBA» U KHUTH B.A. Becenosa «IIpoektupo-
BaHHUE OCHOBAaHUU U (YyH/IAMEHTOBY.



Jlia Hanbosnee Harpy’eHHOro (yHJaMeHTa HEOOXOAMMO BBIIOJHUTH PAacdyET Oc-
HOBAHUS 10 MIEPBOMY MPEJAEIBHOMY COCTOSIHUIO B COOTBETCTBUU € YKa3aHUIMHU [2].

1.5. Pacuér ocagok

Jlo pacuéra ocaloK B HEKOTOPBIX CIydasx HEOOXOIWMO MPOBEPUTH MPOYHOCTH
cmaboro cnos. Takas mpoBepka TpeOyeTcsi TOIBKO B TOM CTydae, €CJIi pacuy€THOE CO-
MIPOTUBIICHUE TIOJICTUIIAIONIETO CJIOSI MEHBIIE PACUETHOTO COMPOTUBIIEHUS HECYIIIETO
CJ10s. DTO yCTAHABIMBACTCSA MPHU OIEHKE MHKXEHEPHO-TCOJIOTHYECKUX YCIOBUH ILIO-
MIAJIKH.

Pacuét ocagok MOKHO BBIIOIHATH JTFOOBIM METOIOM, HO 00SI3aTEILHBIM SIBIISIETCS
HCIIOIb30BaHUE METOMOB [2] xoTsa Obl 1151 omHoro ¢dyHaamenta. Heobxoaumo ompe-
JIeUTh a0COJIFOTHBIE M HauboJiee HeOIaronpusiTHbIe OTHOCUTEIbHBIE OCAIKH, pe-
IIUTH BOTIPOC O HEOOXOAUMOCTH YCTPOMCTBA OCAOYHBIX IITBOB.

1.6. Pa3zpaboTka KOHCTPYKIUH THAPOU30JIANH

IMuapounsonsuus pazpadaTbiBaeTCs MPU HATMYHMHU M10/IBAJIOB, IPUSMKOB U BBICOKOM
YPOBHE I'PYHTOBBIX BOJA. KOHCTPYKIMIO THIAPOU3OJIALMN CIEAYET IPUHUMATH 110 pe-
KOMeHanusiM, kotopbie mpuBeaeHsl B CH 301-65 (YkazaHus mo mpoeKTUPOBAHUIO
TUAPOU30JIALINY TOJI3EMHBIX YacTEeH 3IaHU U COOPY>KEHUI) U B CIIPABOYHUKE IIPOECK-
TupoBIIMKa «OCHOBaHUS U (PyHIAMEHTHD.

KoHcTpykuus nosia 10J1KHa ObITh TaKO#, YTOOBI BbIAEPKUBATH HAIIOP TPYHTOBBIX
Boj. Pacu€r xkoHCTpyKuMid Ha Hamop Boabl He TpeOyercs. Hamop rpyHTOBBIX BOA
MO>KHO CHSTh YCTPOMCTBOM KOJIBLIEBOTO JpeHa)ka. KOHCTPyKUMU THMAPOU3OJSALNUN U
IpeHaXka MOKAa3bIBAIOTCS B CEUEHUAX, IPUBOAUMBIX HA YEPTEKE.

1.7. Pekomenaanuu mo npou3BoOACTBY padoT

B npoekre HE0OX01MMO TIPEyCMOTPETh MEPHI IO COXPAHEHUIO CBOMCTB IPyHTA B
OCHOBAaHHWM TpU MPOU3BOACTBE padoT. [lpu pabore Haj ATUM pa3neIoM MOXKHO BOC-
MOJIb30BaThCsl «PyKOBOJICTBOM IO MPOU3BOJICTBY U MPUEMKE pabOT MpU YCTPOUCTBE
OCHOBaHMWM U (PyHIAMEHTOBY», CIIPABOYHUKOM MPOEKTUPOBINKa «OcHOBaHUS U (yH-
naMeHTb» U «CrpaBOYHUKOM MO 00IIeCTpOuTeNbHBIM paboTam. OcHOBaHUS U (PyH-
JTAMEHTBI.

2. OOOPMJIEHUME KYPCOBOI'O ITPOEKTA
2.1. IlosicHuTeALHAA 3aIUCKA

B nosicHUTENBHOM 3anrcKe MPUBOASTCS BCE PACU€Thl OCHOBAHUM M ()yHIAMEHTOB,
000CHOBaHUE MPUHATHIX PEIIEHUI CO CChUIKAMU Ha JIMTEpAaTypHbIE HCTOYHUKH. B 3a-
MMCKE HEOOXOOUMO MPHUBOJIUTH 3CKU3bl U PACUETHBIE CXEMBI C HEOOXOAUMBIMH pa3-
MEpaMH, IMPUBA3KAMH M COOTBETCTBYIOIIMMH HMCXOJHBIMH JaHHBIMU. Pacd€Tel BbI-
HOJIHSIOTCS ¢ MMHUMAJIbHBIMUA TEKCTOBBIMH IMOSICHEHUSIMU WJIM B TaOIUYHOU (opMe.
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3anncka opopMisieTcsl Ha CTAHJApTHBIX JIMCTax Oymard Ha o0enx €€ CTOpOHax.
CrpaHuibl JOHKHBI OBITH MPOHYMEPOBaHbl. B Hauase 3ammcKy MPUBOJUTCS OTJIaBJie-
HHE, a B KOHIIE — CIIUCOK MCIIOJIb30BAHHOU JIUTEPATYPHI.

2.2. Yeprexu

UYepTeku BBIOTHSAIOTCS Ha o1HOM Jiucte popmara Al (841x594 mm).

CocraB 4yepTexen:

1) niaH 1 nmonepeyYHkIi pa3pe3 coopykeHust ¢ ocHoBaHueM (Macmtad 1:200);

2) KOHCTPYKLHH PacCMOTPEHHBIX BapUaHTOB (YHIAMEHTOB, COBMEIIEHHBIX C
reoJorudeckum paspesom (Macmrad 1:100);

3) ma" pyHIaMEHTOB C pa3MepaMH U MPUBA3KOM K ocsim (mactrrad 1:100);

4) cedenust (yHIAMEHTOB C pa3MepamMH, OTMETKaAaMHU U MPUBSI3KON K ocsiM (Mac-
mtab 1:50);

5) nmeranu ycTpoWCTBa OCaJOYHBIX IIIBOB, THAPOM3OJSALMH, ApeHaxa, (QyHIa-
MEHTHBIX 0aJIOK U Jp.;

6) BapuaHT cBaliHOTO (pyHIaMeHTa (TU1aH U cedyeHue B Macmraoe 1:50);

7) mpUMEYaHHs O MPUHATHIX MaTepuanax, 0COOEHHOCTSIX MPOU3BOACTBA padOT U
T.J.

Ecnu B kauecTBE OCHOBHOTO BapuaHTa IMPUHAT CBaWHbBIM, TO HA JIUCTE BMECTO
miaHa (QyH/IaMEHTOB MPUBOJUTCS IUIAH POCTBEPKOB M IUIAH CBAHOIO MOJIA C HyMe-
panuen Kaxxaoi cBau U MPUBA3KOM K ocsiM. Maciurab cBaiinoro nosst 1:200.

3a HyJeBYI0 OTMETKY IPUHHUMAETCs OTMETKa Iojia mepBoro araxa. O0s3aTesbHO
coOIONIEeHNEe CTaHAAPTHBIX 0003HAYCHHUH U MPUBSI30K K pa30UBOYHBIM ocsiM. [1o BO3-
MOKHOCTH CJIEAYET IMOJIb30BaThCS TUIIOBBIMU KOHCTPYKIUSMH.

3. MIPUMEPHI O®OPMJIEHUA MOACHUTEJBHOM
3AIIMCKH

3.1. OneHKa MHKEHEPHO-Te0JIOTMYECKUX YCJIOBH I

[Tnomanka crpoutenbecTBa HaxoauTes B I. Kupose. Penbed MeCTHOCTH pOBHBIN.
Ha mnomaake mpoOypens! 5 ckBaxkuH riryounoit 10...14 m. [Ipu Oypenun BCKpBITO
CJenyIollee HarIaCTOBaHUE IPYHTOB:

1. HachImHOM COM — CyIECh CO CTPOUTENIbHBIM MycopoM. TommmHa ciost ot 0,6
o 1,3 m.

2. CyrnmuHok TEMHO-CepbId, mblaeBaThiii. [logomBa cios Ha nryoune 4,2...5,0 M,
TOJIIMHA cjiod oT 3,4 1o 3,7 M.

3. Cyniecw nérkas, neiieBartas. [logomBa ciost Ha miyoune 8,8...11,0 M, TonmHa
ciost ot 4,5 no 7,1 m.

4. Ilecok cpenHeit KpynmHoCTH. ToJHa 3TOTO Cj10s OypeHHs HE yCTaHOBJICHA.

YpoBeHb IPYHTOBBIX BOJ HAXOUTCS Ha TTyOrHe 2,0 M OT MTOBEPXHOCTH.

Onpenenenue (PU3NKO-MEXaHUYECKUX CBOMCTB TPYHTOB MPOU3BOAATCA MO (op-
MyJIamMm



Ip=W,—Wp; Ip=——"-;

311eCh %, — yAEIbHBIA BeC BoabL: 1,=10 kH/M?; B — koo duuunent, npuHuMaeMbli
st tiuHel — = 0,43; cyruaka — = 0,62; cynecu — f=0,7; necka — = 0,8.

3a/1aHHbBIC U BBHIYUCIICHHBIE XapaKTePUCTUKU MTPUBEICHBI B Ta0M. 1.

OmnpenensieTcss OpUEHTUPOBOYHOE 3HAYCHUE PACUETHOTO COMIPOTUBIICHUS OCHOBA-
HUS 711 YCIOBHOTO (PyHIaMEHTa MUPUHOW mojomBel b = 1,0 M I KaXI0TO CIOoS

rpyHTa o popmysne (7) [1]
R= %[Mykzbﬂfﬂ + M,y + (Mq - l)dbfll + MCCU]‘

31ech mo/iBajl MOXKHO HE YUUTHIBATh, TO €CTh dj = 0.
s cyenunka @ =24°, ¢=20«lla, j;=21,0xH/M*, I, =0,36.
ITo Ta6mn. 4 [1] umeem M,=0,72; M,=3,87, M.=645.
[To Ta6m. 3 [1] mpuaumaem npu 0,25 <7, <0,5 u L/H<1,5 w1=1,2; p2=1,1.
k=1; k=1.
Breruncnsem R Ha MOBEPXHOCTH CJIOSl CyriMHKa B Touke 1 mpu d;=1,0 M w
y'ir=15,0 kH/Mm>

R="211(0,72-1-21,0+3,78-1:15,0 + 6,54 20) = 267 kIla .

Brruucnsiem Y '' © R Ha YPOBHC IIOAOIIBLI CJIOA CYITIMHKAa B TOYKC 2 11§0)5¢
d] = 4,5 M

. b 104150435210
A 1,0+35

R="211(0,72-1-21,0+3,87-4,5:19,7+ 6,45-20) = 643 kIla.

3HaueHust R 1 OCTaJbHBIX CJIOEB IPyHTA MPUBEICHBI B Ta0M. 2.

3axniouenue. 1liomanka B 1LEJIOM NPUTOIHA JJIs BO3BEACHUS COOPYKEHHS.
HacpinmHol cimol Helb3s HCIOJIb30BaTh B KAYECTBE €CTECTBEHHOIO OCHOBaHUsA. B ka-
YECTBE HECYIIETO CJI0S TPYHTa MOKHO HMCIIOIH30BaTh CYIIIMHOK, 00JIaatoNuil 3HAYH-
TEJIbHOW BEJIMYMHOM PAaCYETHOTO CONPOTUBIIEHUA. Huxke 3TOro cnost 3aneraer cynech
c OoJiee HU3KMMHU MPOYHOCTHBIMHU XAPAKTEPUCTUKAMH M TIOITOMY SIBJISIETCS CIAOBIM
CJIOEM I10 OTHOUIEHHUIO K CJIOK0 CyNIMHKA. [Ipn nCnonb30BaHMU CYyITIMHKA B KQUE€CTBE
HECYILIETo CJI0sl TpeOyeTcs MpoBepKa pacyETHOTO JaBJCHUS Ha CJIa0bIi CJIOM rpyHTa
(cymecn).

bosnee BbICOKMM pacu€THBIM CONMPOTHUBIICHUEM 00J1aJaeT MeCOK, KOTOPhIA HaxXo-
JUTCSI HA 3HAUUTENIbHOW TiyOuHe. [Ipu onupanuu nojomBel ¢GyHAAMEHTa Ha MECOK
MIPOU3BOJICTBO pabOT Oy/IET CIOXKHBIM, a BapUAHT JOPOTUM. BO3MOXKHO yCTpPONCTBO
CBaifHOTO (PyHJIaMEHTAa C MOTPY>KEHUEM HUKHETO KOHIIa CBail B MECOK.

=19,7 kH/m>;
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3.2. Pac4éT JIeHTOYHOr0 (PyHIAMEHTA HA €CTeCTBEHHOM
OCHOBAHMH

Tpebyercsa paccuutarh GyHIAMEHT MOJ HAPYKHYIO CTE€HY >KMJIOTO JIOMa JIJIH-
Hoit L = 32,0 m. Harpy3ka Noy = 738 kH/m. Ilon noasana Ha 2,1 M HUXe MIaHUPO-
BOYHOM OTMETKHU 3€MJIM. | €0JIOrH4ecKkrue ycaoBUsl MPUHATHI IO IPUMEPY pas3zelia
3.1. Mecto cTpoutensctBa — . Kupos.

OmnpenenseM myOuHY 3a710K€HUS MOAOMIBBI (pyHIaMmeHTa. M3 reomorudeckux
yClIOBUH (Ipope3Ka HACBHIMTHOTO CJI0S1) MUHUMalbHas riiyOuHa 3anoxkeHus d = 1,0
M.

HopmaruBHasi ryOruHa npoMep3aHusi cyneceid U CYIJIMHKOB BBIYUCIISIETCS MO

dopmyze (2) [2]
d gy = dy\[ M, .

3HaueHUs TeMIlepaTyp sl BeiuuciaeHus M, onpenesnsem no tabdmn. 1 [3].
M, =142+131+71+6,0+12,0=524.

s cyneceit do; = 0,28.
d g =02852,4 =203 m.

Huxe mryOunsl 1 M 3aneraror cymmHkM ¢ doy = 0,23, noatomy dj, HE06X0AUMO
YTOYHUTD MO CPETHEB3BEIICHHOMY 3HAYEHUIO d .
g, - 2 doih; _0,28:1,0+0,23-(2,03-1,0)

Zb,- 2,03

d 5 =0,255/52,4 =185 m.

Pacuérnas rmy6una npomep3anus npu k, = 0,7 (tadi. 1) [2].
df:kb'dﬁ? 20,7'1,8521,29 M.

[To ta6m. 2 [1] nnst cyrmmuakoB ¢ I; = 0,36 TmyOuHa 3an0xeHus: pyHIaMeHTa He
MmeHee d, To ectb d = 1,3 M.

[Ipu Hanuuuu nojaBasia mojaouiBa (yHIaMEHTa JOJDKHA Paclojiararbesl HUXKE
I10J1a ImoaBaja He MeHee ueM Ha 0,5 m, To ectb d=2,1 +0,5=2,6 M.

N3 ycnoBust pasmenienus (yHAaMEHTHOW MOAYIIKKA BbhIcOTOM 0,5 M, OJIOKOB
cTteH mozaBana BeicoToit 0,6 m 0,3 M U apmupoBaHHOTO mnosca ToamuHou 0,1 M
OKOHUarenabHO npuaumaeM d=3-0,6 +0,3+ 0,5+ 0,1 =2,7 M, To ecTh ITOJI01IBA
dynnamenTa Haxogutcs Ha orMmetke —3,200 (puc. 1). [Ipunumaem d, =2 M, Tax
Kak nryonHa moasana 2,1 > 2 m (cm. nosicaenus K dpopmyie (7) [2].

s cymuaka @ =24°, ¢ =20 kIla, j;=21,0 xH/™M?, I =0,36.

ITo ta6in. 4 [2] umeem M,=0,72; M,=3,87, M.=645.

[To tabn. 3 [2] mpuaumaem mpu 0,25<7,<0,5 n L/H<1)5 pw1=12;
y{op) :1,1.

k=1, k.=1.

. 2 hvm 10-150+1,7-21,0
A 1L0+17

=0,255;

= 18,8 kH/™M" .
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dy=hy+hap 7%{ =04+ 0,2-224%&8 = 0,64 M.

A/aﬁg 75& K/‘///’f

- 0.500

A IAET v
) RS -—.;::—G—

o = 1506H/m3 il =2
S Y e

| Vep ey —

| LR « 95

| A4 S N~
Q| 2990 075 1o5¢] <« 5 -2
k gt~ o ®
SR PN = 9 ¥

/l/// TS AT -3,
L r Yor 3| P
2.80 |
&= 2/0uky/m3
.‘4/ -_24’ e
Cn =20 «/7q
Puc. 1

OmnpenensieM pacu€éTHOE COINPOTHBIEHHE TPyHTAa MpH IIUpUHE (yHIaMEHTa
b =1 wmmo popmyne (7) [2]
R=1221(0,72-1,0-21,0+387-0,64- 18,8+ (3,87-1)-2,0- 18,8+ 6,45-20) = 393
kl1a.

BoiuncsieM TpeOyeMyro miommans GyHaaMenTa npy ¥, = 20 kH/m?

- Now _ T8 55 2
R-y,.d 393-20-2,7
[Mpuaumaem ¢ynaamentnsie noxymku OJI 20.12-3 (h=2,0 M) U CTEHOBbIE

omoku OBC 24.5.6-T(m).
[pu b=2,0m

R= %(0,72 .2,0-21,0+3,87-0,64 + (3,87 —1)-2,0-18,8 + 6,45-2,0) = 413 xIIa.
OmnpenensieM Bec 1 n. M pyHIaMEHTa U TPYHTA HA €T0 YCTyIax

Ny=05-22-22,0+2-0,5-24,0 = 48 xH/m;

N, =0,75-1,0-150+0,75-1,2-21,0+0,75-0,1-22 = 32 kH/m.

PacuérHast Harpy3Ka 10 MojomBe GpyHIaMeHTa
N]] = NO]]+ N¢ + Nlp =738+48+32 =818 xkH/m.

Cpennee naBieHue MO MOIONIBOM (pyHIaMEHTA
N
Pu =#:%:409 klla < R=413«Ila.

12



[Tyakr (m. 2.45) [2] pekoMeHayeT MPUMEHATHh MPEPBIBUCTHIE (PYHIAMEHTHI.
[Ipu 3TOoM R ompenensieTcss Kak Ui HEMPEPHIBHOTO (yHIAMEHTa C MOBBILICHHUEM
ero 3Ha4YeHUs Ha KOAPUIHEHT k.

[To Tabn. 5 [1] nns cymuuka ¢ [ = 0,36 npunumaem k; = 1,1. [Inomane mno-
JIOIIBBI JICHTOYHOTO (pyHAaMEHTa IIMHON L = 32 M, MoJjIeKaliero 3aMeHe Ha Ipe-
peIBUCTHIN GyHmament, A =Lb=32-2=64 M.

A 4
ITnomans Bcex OJIOKOB Anp =—= 6— =58,2 Mm>.

k; L1
BriOupaem no karajnory pasmep Noayliku (Kak mpasuio, b,, > b). IIpoepum
TpH BapuaHTa: a) b,, = 2,0 m; 0) b,, = 2,4 M; B) b, = 2,8 M. [lyiuna GnokoB / = 1,18
M.
[Tnomaay mogomBel OJHOTO 0JIOKA COOTBETCTBEHHO:
a)A 7, =236 Mm% 6)A4 ,,=2,83 Mm% B) A}, =2,83,33 M%.

A

OmnpenenseM 4uci0 HEOOXOIUMBIX OIOKOB 1= ——+ An:
p
a) n= 08,2 +0,3=25; 0) n= 08,2 +0,4=21; B) n= 08,2 +0,5=18,
6 2,83 3

b 9 9
rae An — nonpaBKa JUisl OKPYIJIEHUSI OTHOWEHUS A,y /A 7, 110 O0NbIIEro 1eno-
r0 JHCIIa.

daxTnyeckas BenuuuHa k,; = /,1 :
nA,,
a) k; = 64 =108 <L1; 0) k; = 64 =1,08 < 1,1;
25-2,36 21-2,83
B) k; = 64 =108 <1,1.
18-3,33
L—nl
Haxonum BennurHy npocBeTa Mexy OJokamMu ¢ = " :
H_
2) o= 32-25-1,18 01w 6) o= 32-21-1,18 - 036 u:
25-1 21-1
B) C:w: 0,63 M.
18—-1

Hanbonee skoHOMUYHOE pelIeHre TpU KCmoab30BaHuu 0okoB DJI 28.12-3 B
KOJIMYECTBE 18 MITYK, KOTOPBIE YCTAHABIMBAIOTCS € 3a30pOoM 63 cM.
TpebyeTcst nmpoBepka MPOYHOCTH MOJCTUIIAIONIETO CJIO0S OCHOBAaHHUS, TaK Kak

HIKE 3JIETAET CIIOM cylecu ¢ MeHbIMM R. [Ipumep pacu€ra npuBoauTcs B pasie-
ne 3.4.
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3.3. Pac4ér c10s109aTOr0 (pyHJIaMEHTA HA €CTECTBEHHOM
OCHOBAHMH

PacuétHple Harpy3ku OT KOJOHHBI 1O BepxHEMY oOpe3y ¢yHaameHTa (puc. 2)
IPUBEACHBI B TA0II. 4.

Tabnuua 4
PacuéTHble HArPY3KH N0 BepXHeMy 00pe3y pyHaaMeHTa
KOMGI/IHaLII/IH Noir Moir Torr Noi Mor Tor
1 2255 -176 10 2593 -202 12
2 1582 -354 10 1819 -407 12

OnpenensieM MIMPUHY TOIOMIBHI (DyHIaMEHTA.

[IpunumaeM dp, =2 M, Tak Kak TiyOuHa nmojsaja 2,2 M > 2 M.

g cyruaka @ =24°, ¢ =20 kIla, y;=21,0 xH/™M?, I;=0,36.

ITo Ta6n. 4 [1] umeem M,=0,72; M,=3,87;, M.=6,45.

ITo Ta6n. 3 [1] mpunumaem npu 0,25</[;.<05 u L/H<1)5 wi1=12;
yc2 :1,1.

k=1; k=1.

09 03 060,

T 20
g=12kla <= "1”?.,27‘, """‘Mf’,_ L 9’,.”:%”
Re i xlla 10/ 4, |
9 \ ) 2T I
> X,,‘ﬁ.atﬂﬂ’ \ 41 112 |
- v. / P 1 Q Q‘
’/// Cen N (:
/ / / .
n wAA| | Yo  JEY
) 280 | A TA S| 2400
// ;/_:E—_ \ ” - gl ‘E_
V p+192 / I Y s N TANoPI I & T L
o 70 Peldlnfe r» / i
™ % |7, 17 Mo l § rl il
7
//// L A0Hn il o
7 /// Yz 24° 5
) Cn® 20kl
i & [ 07
i“l,"g'. X// s /9,2(///”! dzqq. dz'p
“",-'_._‘ %/ 520’
ACie5xld
Puc. 2
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[Tpu ryOuHe 3a10KEeHHUs TOJOMIBLI PyHAaMEHTa 3 M MOJIydaeM
. 2 by 1,0-15042,0-21,0
TS g 1,0+2.0

dy = hy+ by Cf/y,[[ ~0,6+0,2- 22,%990 = 0,83 m.

OmnpenenseM pacuy€THOE COMPOTUBICHHE TPyHTa NpHU MIMPUHE (PyHAAMEHTa
b=1wmmo popmyne (7) [1]
R=1221(0,72-1,0-21,0+3,.87-0,83-19,0+ (3,87 -1)-2,0-19,0+ 6,45- 20) = 354
kl1a.

BoruncisieM TpefyeMyro Iomans GyHaaMenTa mpy ¥, = 20 kH/m?

_ Nonw _ 2255 _767 M.
R—y d 354-20-3,0

ITo cmpaBounuky [10] mpuHumMaem coOopHbiii dyHgameHnt @ 9-4: [=3,0 Mm;
b=24MA=T72M% V=>5M.

YTouHsiem

R=1201(0,72-2,4-21,0+3,87-0,83-19,0+ (3,87 -1)-2,0-19,0 + 6,45-20) = 379

kl1a.
VYTouHsIEM Harpy3ku Ha OCHOBAHUE:
Bec yHnamenTa Ny =5-24 =120 xH;
Bec cTeHsl nogsana N, =0,3-6-2,4-24 =104 xH;
BEC I'PyHTa Ha ycTynax (yHaameHTa o, p=09-2,4-277-19 =111 xH.

—19,0 kH/™m> .

OmpenensieM Harpy3Kd OT TOPU3OHTAJILHOTO JABJICHHS TPyHTA HA CTCHY IOJ-
Bana. [pyHT 00paTHOM 3achIKU — necok ¢ @ = 30° u j;; = 19,0 kH/M>. TTo moBepx-
HOCTH 3eMJIM npuiioxkeHa Harpyska g = 12,0 k[la. Pacu€tHas cxema mokaszaHa Ha
puc. 2.

g 12,0

!

yu 19,
W3 Teopuy JaBieHus TPYHTOB Ha HOAOPHBIE CTEHKH:

P = 71]]7tg2 (45 —%)z 19,0-0,63-0,577% = 4,0 xIla;

P>, =19,0(0,63+2,4)0,577% =192 «lla.
Harpy3ky Ha cTeHy packiaaplBacM Ha PABHOMEPHYIO U TPEYroibHyto. [Ipu mia-
r'e KOJIOHH 6 M
q = p1L=4,0-6,0=24,0 xH/m;
¢ =(py— p)L=(19,2-4,0)6=91,2 xH/m.
DyHIaMEHT CUMTAEM 3alIEMJIEHHBIM B TPYHTE Ha YpOBHE moAouBkl. Onpene-

JSIEM MOMCHT M T'OPHU30HTAJIBHOC YCHUIIMC B 3aJCJIKC KaK AJIs1 CTATUYCCKH HCOIIPC-

nenmMoii Gatki 1o Tab. 8.1.3. [11] mpu & = (—‘; - i’s ~08.

ITpuBenéHHas BeIcOTA IPYHTA /1, = =0,63 m.
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2 2
cC cC
M= M, +M, = q18 2-&)+ qéo (5-3¢)=

91,2-2,4° (
30

:M( 5—3-0,82)277,4KH-M;

2 —0,82)+

T:%c§+%§(2—§2)+%'§(5_52):

_ 202406, 29028060 082 )+ 21224 0 g(s 0,82 )= 1070 xH.
8 10
Tabaua 5
Ycuniansa Ha ypoBHE OAOLIBLI (PyHAaMeHTa
Harpysku KomOunamus 1 KomOunamus 2

N, KH | My, xHM | 70, kH | Ny xH | My, xH-Mm | 70, KH
ITo o6pesy 2255 -176 10 1582 -354 10
MOMEHT M = Tou h - 30 - - 30 -
Bec ¢pynnamenra 120 — — 120 — —
Bec crenst 104 -47 - 104 -47 -
Bec rpynTa 111 -117 - 111 -117 -
I'opus. naBnenue rpyHra — 77 107 — 77 107
CymmapHas Harpyska Ha
OCHOBaHHE 2590 -233 117 1917 -411 117

BrlnonHsiem npoBepku JaBIE€HUN Ha TPYHT.
Cpennee naBiieHUE HA TPYHT

N 2
py =i 2590 _ 366 Ta < R =379 «ITa.
A 7,2
KpaeBbie naBnenus:
M
— xombunarms 1 e= —24L = 233 =0,09 m;
Ny o 2590
N 6e) 2590 6-0,09
Pmax,min = 7[[(1 iTj = 72 (1 * 30 j = 360(1 +0,1 8);
Pmax =425 xlla < R =455 klla;
Pmin =295 xlla > 0.
M
— koMbunams 2 e= —24 = ﬂ =0,21 m;
Ny 1917
N 6e) 1917 6-0,21
Pmax,min = /]1] (1 iTj = 72 (1 t 3.0 j = 266(1 + 0,43);

Pmax = 380 xlla < R =455 klla;
Pmin = 152 xITa > 0.
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3.4. IIpoBepka ¢j1a00r0 MOACTUIAKOLIETO CJIOSI

Hwke Hecymiero ciiosi CynJIMHKA 3aJIEraeT Cylnech C MEHbIIMMU TPOYHOCTHBIMH
XapakTepuCcTUKaMH. TpedyeTcs: mpoBepKa MPOYHOCTH cyrecu. VIcxonHble TaHHbIE
npuBeAeHbI B pazaene 3.3. PacuéTHas cxema nokazaHa Ha puc. 2.

[IpoBepka mpousBoautca mno ¢opmyie (9) [1]. HomKHO YHOBIETBOPITHCA
YCIIOBUE Oz, + Oz < R..

Og = 15,0 - 1,0 + 21,0 - 2,0 =57 klla; py =360 klla;
Do = Pir - Ogo = 360 — 57 = 303 kI1a.
PaccrosiHue OT MOJOMIBEI 10 MOACTUIIAIOIIETO ciiost z = 1,5 M.

/ 2z 2-1
p=t 3 a5 p222 215155 4 0650:
b 24 b 2.4
Gzpzap0:0,650-303=1971<1_[a; O'Zg=O'g0+}/[]Z=57+21,0°1,5=89KH3;
+0 4 =197+89 =286 «Ia.

O

[Tnomans ycnoBHoro gpyHnamenta A, = N = 2590 =13,1 M2
o, 197

a=0,5(/-b)=05(3,0-2,4)=0,3 m.
HIupuna ycnoBHoro pyHaamenta b, =/ A, + a’ —a=4,/13,1+0,09 —0,3=3,63 m.

OmnpenenseM pacdéTHOE COMPOTUBICHHUE CYIECH VISl YCIOBHOTO (yHIAMEHTa
mupuHoOi b, = 3,63 M u nIyOuHOM 3a50keHus d = 4,5 M.

h=06+1,5=21m d :bs+bcf-7cf/ :2,1+o,2-22%97=2,32 M;

Vi
db = 2,0 M.
R,= %(0,51-3,63-19,2+3,06-2,32-19,7+(3,06—1)-2,0-19,7+5,66-5):

Z
=312 klla < 286 xI1a.
Cymnech BBIAEPKUT NIEPEIABAEMOE HA HEE JaBICHHUE.

3.5. PacuéT koHeuHOM ocaaku pyHIaMeHTA

Ocanky dyHIaMEHTa OmpenesisieM METOAOM IMOCIOMHOTO cymMMupoBaHus. Mc-
XOJIHbIC JJaHHBIE TPUBEICHBI B pazneie 3.3. PacuéTHasa cxema npuBeeHa Ha puc. 3.

Cpenunee napnenue noj nogaomBoit dbynaamenta py = 360 xlla.

[IpuponHoe naBieHue B rpyHTE Ha IIyOUHE 3a0KeHus QyHIaMeHTa (B TOUKe
1) 05 =15,0-1,0+21,0-2,0=57 klla.

JlomoMTHUTENbHOE AaBJICHHUE MO/ TO0MIBOM QyHAaAMEHTA
Do = Pir - Ogo = 360 — 57 = 303 «I1a.

Pa3buBaem TosIy TpyHTa HMKE TOJONIBHI (PyHIaMEHTa Ha 3JEMEHTapHbIC
ciiou BeicoToi 1 = 0,46 = 0,4-2,4 = 0,96 m.
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7/ N | R
Yie 210 oA |/r
E,2220 |R g} ﬁ}
‘/ A TR 77
LY 3 &/ 3 —
Z’,’ 0 %’Ar 175/ 4 y Z
yave ‘ o
, / S /55/ s 7 u
AV R '—[f/
jn’fg-z % Q—*r A 6 58
~
7
8

29 HICT

EO:&U < 70
/. / 3 168
Puc. 3

JIns BepTHKAIU, TMPOXOASAIIEH uepe3 cepelMHy MOJOIIBE (yH/IaMEHTa, HaXO-
JIUM HampsKEeHUs! OT COOCTBEHHOIO Beca I'PYHTA Oz U JOTIOJIHUTENbHbBIE JaBICHUS
0zp 110 hopMyITam Op=QPps Ozg=0g Tt 27[1]71"

st Touku 2: z = 0,96 m;
/ 2z 2-
L3 o5 62222090 g6 o038,
b 24 b 2,4
0, =0838-303 =254 klla; 0, =57+210-0,96 =77 lla.
Hns Touku 3: z=1,5 m;
E= 2_Z: 2-15 =1,25; a=0,650;
b 2,4
0 5 =0,650-303=197klla; 0, =57+21,0-15=289 klla.
s touku 4: z=1,92 m;

5:2—Z=2'1’92:1,6; a =0,501;
b 24

05 =0,501-303 =152 klla; 0, =57+210-1,5+19,2-0,42 =97 «lla.

n

I[J'IH OCTAJIbHBIX TOYCK 3HAYCHU Ozg U Oz IPHUBCIACHDBI B TaoII. 6.
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Tabnuua 6
3HaueHus Oz U Oy

TpyHT Ne hi, z, O:g, £ a Ozp. Ozg, cpy Eo,
TOYKU M M klla klla klla klla
Cyrau- 1 0 57 0 1,000 303 22000
HOK
yir=21,0 0,96 279
kH/M’ 2 0,96 77 0,80 0,838 254
0,54 226
3 1,50 89 1,25 0,650 197
0,42 175
Cynech 4 1,92 115 1,60 0,501 152 8000
yir=19,2 0,96 122
kH/M’ 5 2,88 133 2,40 0,299 91
0,96 75
6 3,84 152 3,20 0,191 58
0,96 49
7 4,80 170 4,00 0,131 40
0,96 35
8 5,76 189 4,80 0,095 29

o h: . .
5:,32 2p, cptli :O,8(279 0,96 +226-0,54 N
~ 22000
N 175-0,42+122-0,96+75-0,96+49-0,96 + 35-0,96
8000
ITo Tabn. 1 mpunoxenus 4 [1] s, =8 cm > 4,8 cwm.

o1

j =0,048 M =48 cm.

3.6. PacueT cBaitHOrO pyHJAaMeHTa

Hcxons u3 3-ex yciaoBHil, NPUHUMAEeM HauOOJbIIYIO MIyOUuHY 3a0xeHus GyHaa-
MeHTa d = 2,2 M, YYUTBIBasl BRICOTY pOCTBEpKa. B kauecTBe HeCyIero ciost BHIOU-
paem cioil — CyriiMHOK noayTeepabiid. [Ipunumaem cau mapku C7-30 pymmnHoit 7,0
MeTpoB U pazmepom ceueHus: 300 x 300 mm. ['myOuHy 3a1enku cBail B pOCTBEpKE
npuHuMaeM 0,4 M (IapHUPHOE CONPSHKEHHUE CBail C POCTBEPKOM).

OnpedeneHue Hecywell cnocooHOCmu ceau
Hecymiast cmocoOHOCTB CBaif TPEHUS 3aBUCUT OT JBYX CIIAraeMbIX, MPEICTABIISIO-
X cOO0W COMPOTUBIIEHNE TPYHTA TI0]T HUKHUM KOHIIOM ¥ O0OKOBOM MTOBEPXHOCTH
CBau, U ONPEIEIAETCS U3 BHIPAKEHUS:

Fo=y.-(y. R-A+y, -V-Zhl.-fi),rz[e
i=1

1 — KOJIMYECTBO CJIOEB C OJUHAKOBBIMU CHUJIAMH TPEHHUS 110 JJIMHE CBaH;
Y. — K03 PUIMEHT ycnoBuil paboTsl, .= 1;
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Ver U Yor - KOOPPUIUEHTHI YCIOBUM pabOTHI 11O OIOIIBOM CBAU U 10 OOKOBOM
MOBEPXHOCTH, 3aBUCST OT YCIOBUN N3TOTOBJICHHS WIIN MTOTPY>KSHUS CBAM; MIPH TI0-
I'PY’KEHUM CBau B TPYHT JU3EIbHBIMU MOJIOTAMH Yo =1 U yor = 1;

A — njomaab CeUeHMs CBau;

R — pacuéTHoe CONPOTHURIICHHE TTO]] TIOJIOIIBOM CBaM, 3aBUCUT OT JIJTUHBI CBaH U
rpynTa. [lox ocTpueM cBan HaXOAUTCS MECOK, IITyOrMHA MOTPY>KeHHs HU3a cBau H
=9,4 M => R =3700 xl]a.

U — nepuMeTp CEUYeHHs CBau; f; - pacCuETHOE CONMPOTUBIIEHHE TT0 OOKOBOH TI0-
BEPXHOCTH CBaM.

i=1

1,2:1-(50-1,5+55-1,55+43-2+44-1+63-0,5)) = 716,0cH

PacueTHyto Harpy3Kky Ha cBaro ornpenaessieM 1no popmyie:

PZQZMZSIIKH,FHG

Vi 1,4
7. — Koo duimeHT 3anaca; s pacu€ra mpuHUMaeTcsa paBHbIM 1,4.
Hanee onpenaensemM TpeOyeMoe YHUCIIO CBaA:

-N 1699

n=— o -=376~4, e

F,—y,-a*-d-y, 511-12-20-2,4(3-0,3)
Nor — pacueTHast Harpy3ka Ha (pyHIaMeHT;
a — mar cBai; a = 3-0,3=1,2 m;
d — TiryOMHA 3aJI05KEHUS MTOI0LIBBI POCTBEPKA;
Ym — PACUETHOE 3HaYEHUE OCPETHEHHOTO y/IeIbHOTO Beca MaTepuaia pocTBEpKa U

IpyHTA.

S
0 s
‘ \ —1 O =
| | |
| LN R
SIS >
S | S
1 1 S
1 BN 77\774§M
‘ ! — 1
S 1200 150 900
1500 300 300

YTouHsIEM Harpy3KH Ha OCHOBAHHE:
Bec pocrsepka NV, =2,25-25-11 =62 xH;
IIposepsieMm ycioBus:

N:NI:12?1:445,257<H§P:5117<H,me
n

N, =N, + N, + N, =1887 + 62 =1781xH
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OnpenenuM OCpeTHEHHBIN YroJl BHYTPEHHETO TPEHHS TPYHTOB, TPOPE3bIBAEMBIX

CBaeHu:

o - Py _124-37+28-3+25-05 _ 4510
P44 3,7+3,0+0,5

upuHa ycinoBHOTO pyHIaMEHTA:

b,=3d+d+2h,- 1ga, =2,4m;

JlTMHA MTOIOIIBEI YCIIOBHOTO (DyHIAMEHTA!

[,=3d+d+2h,-tga,, =2,4m

h =17,0+0,5t0,4=7,9 m
OmnpenensieM COOCTBEHHBIH BEC CBaif:
N, =V 7., =(0,09-7-4)-25 = 63xH;
OmnpenenseM cOOCTBEHHBIHN BEC POCTBEPKA:
N, =V ,y,=225-25-11=62kH,
OmnpenenseM cOOCTBEHHBIN BeC IPyHTa:
Nepll = (Vy _ch)'7/'11 =
= (40,32-2,52)-18,1 = 648,18kH, "
V, — 00b&M rpyHTa, IPUXOIAIIErOCs Ha YCIOBHBIA (QyHIAMEHT (IPSIMOYTOJIBHUK
ABCD), onpenensiercst mo gopmyie:

3
V,=b, -1 -d, =24-2,4-7=4032x".

Y 11— yCPEIHEHHOE 3HAYEHHE YETLHOTO BECA IPYHTa, PACHIONAraOIIErOCs BBILIE
TI0JIOIIIBHI YCJIOBHOTO (DyH/IaMCHTA,;

, 15-0,6 +16,6-1,5+18,2-3,8+19,0-3,0+ 20,6-0,5
Vo= 9.4

JlaBneHue 1o MoA0IIBOM YCIOBHOTO hyHIaMEHTA:

p= N 180268 _ 3 06t rre
b1, 2424

Ny =Ny, +N_ +Npy+ Ny =1029,5+ 62+ 63 + 648,18 =1802,68«H.

OmnpenenseM pacu€THOE COMPOTUBIIEHUE TPyHTA 1O (hopmyIie:

1,4-1,0 (1)552,620,6+9,47,221891+9’223) = 1874,77(1761

=18,1xH / m°.

R=

b

p =320,96xlla < R =1874,Txlla. YcnoBye BBITOIHICTCS.
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Onpedenenue ocadku c8atiHoeo hynoamenma
Ocanky paccuuThIBaeM Ha JACMCTBHUE YCIOBHOTO (PyHIaMEeHTa Ha TIyOuHE, COOT-
BETCTBYIOIIEH HU3Y cBail. Ocaaky pyHIaMEHTa ONpPEessieM METOI0M MOCIOHHOTO
CYMMHUPOBAHHS.
Cpennee nasnenue o nmogomson Gpynaamenta p = 320,96 klla.
[TpuponHoe naBieHue B rPyHTE HA MIyOHHE 3al10’KeHus (PyHIaMeHTa
0.5 =176,1xlla .

JlomomHUTENBHOE JABJICHUE TIO]T TTOAONIBOM (yHIaMEHTA:
Do =P — 0, =320,96-176,1=144,86xl1a .

PazbuBaeM TOJIITY IpyHTa HUXKE TOJIOIIBBI YCIOBHOTO (DyHIaMEHTa Ha 3JIEMCH-
TapHble ciou Beicotor 4 = 0,20 =0,2-2,6 = 0,52 M.

Tabauya 0.1 Onpedenenue ocaoku ceatino2o pynoamenma

HumeHoBaHMe No hi, Z, Ozp, Ozg, Ozp, cp, Eo,
rpyHTa TOYKMU M M KMa ° @ KMa KMa KMa
0 0 176 0 1,000 144,86
0,52 141,98
1 0,52 186 0,4 0,960 139,1
Mecok cpen- 0,52 127,5
Hel KpynHo- 2 1,04 196 0,8 0,800 115,9 40000
cm 0,52 101,84
3 1,56 206 1,2 0,606 87,78
0,52 76,41
4 2,08 216 1,6 0,449 65,04
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0,52 56,87
2,6 226 2,0 0,336 48,7
0,52 42,96
3,12 236 2,4 0,257 37,23
Smax u:4CM>S:2,2 CM.

S
S

2
S #=166
S 4=
=0 |//

3

A=182
glI=13

S
S
S
v—

4

A=19
§ gli=14 181 j 2589
N 248,54

s

HI.CT.
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3.7. IlpoexkTupoBanue GyHIAMEHTA HA MEeCYAHOM MOAYLIKe

Noy = 2.90 MK

— ! _ B-369em

<
|
/ 3 'i-x:zoa:}-— 3/27’_7;?_2.{: — = J54
/ R I 7 Ty A7 7 Al I W
3;_:700/ L ) s s
o=t b P76 / FEEPEE, VA A
£,=80| "L 87/ /95
// Tl 8 / 74
/ Tl o/ / 59
/ " 2] [ 4
/ Tl w2/ |39
/ Tl wus/ |25
i 15y Hrer

N\
088

) 166 / 24

Puc. 5

TpebyeTcst onpenenuTsb pazMepsbl MecyaHol NMOAYMIKK NoJ (yHIAMEHT KOJIOH-
Hbl THOKOTO COOPYXKEHUS, M0 BEPXHEMY 00pe3y KOTOpOTo AEUCTByeT pacuérHas
Harpy3ka Noy = 2900 kH. ['pyHTOBBIE yCIIOBUS: C MOBEPXHOCTH 10 TIyOUHBI 10 M
3ajeraeT IIMHA MarkormacthyHas )y = 20,0 kH/M;, @ =10° cp=15klla;
E,=8 MIla. Marepuan mnecyaHoil NOAYIIKM — KPYHHO3EPHHUCTBIA IECOK
yir=20,0 kH/™M?; @ =36° cy=1,0«klla; E,=40 MIlla. PacuéTHas cxema mpu-
BEJICHA Ha pucC. J.

OmnpenenuM HEOOXOAMMBIE pa3MeEpPBI MOAONIBEI (DyHIAMEHTA JJIs CIIydasi, Koria
OCHOBaHHUEM CIIYKUT MSATKOIIACTHYHAsI mvuHA. [Ipu mpuHATON TiyOWHE 3a10xe-
HUSl MOMOIIBHI (pyHIaMeHTa 2 M U pa3Mepax B IuiaHe 5,2x5,2 M HeoOXoaumoe
ycnoBue pyr < R cobmonaercs.

R=1120(0,18-52:20,0+1,73-2,0-20,0+4,17-15) =169 kITa.
N,
O 4y d= 2900 +20-2 =147 xlla <R =169 «lI]a.
A 52-5

M ' M
[Ipunsteie pasmepsl ¢yHIamenTta 5,2x5,2 M JIOCTaTOYHO BEJIHUKH, UX MOXKHO
YMEHBIIUTh MyTEM UCIOJIb30BaHMs NMECYAHON MOIYIIKH (3aMeHa c1adoro rpyHra
KPYITHO3EPHHUCTHIM IIECKOM).

P =
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Tak kak KpyMmHO3EPHUCTHIM MECOK — IPYHT HE IMYYHMHUCTHIH, LeIecooOpa3Ho
IyOMHY 3aJI0KeHHs PyHAaAMEHTa MPUHSTH PaBHOU 1 M.

Jlns kpynHozepauctoro mnecka k=1,1; yo;=1,4; yen=1,1; npu ¢p=36°
M,=181; M,=8,25; M.=9,38.

[IpuHrMaeM pa3Mepbl TOOMIBH (hyHAaMEHTa 2,8%2,8 M.
R="301(1,81-2,8-20,0+8,25-1,0-20,0 + 9,38 - 1,0) = 396 «ITa.

pr=20 1y = 200 49012389 klTa < R = 396 KiTa.

TV me
A " 2828
Ogo=yph=20-1=20xlla; p,=py—04 =389—-20=369 lla.

BeicoTa necuyaHoi NOAYIIKK ONPENENAETCS U3 yCIOBUS, YTOObI IIOJHOE JaBlle-
HHUE Yy OCHOBaHMs IECYaHON NOAYLIKH Oz, + Oz, HE NPEBBIIIANIO PACUETHOIO COIPO-

TUBJICHUS ciaboro ciost rpyHTa R.. [Toncuér nanpspbkeHuit npuBeacH B Tadm. 9.
BricoTa necyaHoi MOIYHIKK ONPEAENsieTCs] OCIeI0BaTeIbHBIM MTPUOIUKEHH-

€M C IIPOBEPKOU YCIIOBUS Oz, + Oz < R..
[Tpunumaem A, = 1,68 M, Torna o, + 0., = 223 + 53,6 = 276,6 klla.

N
4 =Nom 2900 _ 130y a3 =36wm

T o, 223
R=2140(0,18-3,6-20,0+1,73-(1,68+1)- 20,0+ 4,17-15) = 181 «IIa, To ecTh ycio-

BHUEC HC BBIIIOJIHACTCA. HCO6XOI[I/IMO YBCIIMYNUTDH BBICOTY IMOAYIIKH.

Tabmuma 9
IHoxcuéTr HanpsKeHn it
& z, M a o:p, Klla o-q, KIla
0,0 0,00 1,000 369 20,0
0,4 0,56 0,96 354 31,2
0,8 1,12 0,80 295 42 4
1,2 1,68 0,606 223 53,6
1,6 2,24 0,449 165 64,8
2,0 2,80 0,336 124 76,0
2.4 3,36 0,257 95 87,2
2,8 3,92 0,201 74 98,4
32 4,48 0,160 59 109,6
3,6 5,04 0,130 48 120,8
4.0 5,60 0,108 39 132,0
4.4 6,16 0,091 33 143,2
4.8 6,72 0,077 28 154,4
5,2 7,28 0,066 24 165,6

[Tpuaumaem A, = 2,8 m, Torna o, + oz, = 124 + 76 = 200 I1a.

A = Non _ 2900 = 23,4 M2; b,= /AZ =234 =483 Mm.

Z
o 124
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R=1120(0,18-4,83-20,0+1,73-(2,8+1)-20,0+4,17-15)=227  «xIla, 1o ects

YCJIOBUE COOJTIOIAETCS.
Ocanka ¢yHIaMeHTa Ha MECYaHON MOIYIIKE MOXKET OBITh MOACUYMTaHA METO-
JIOM CYMMHUPOBaHHUS.

o .,
s=B). 4“":03( O’56(:§§2+354+295+223+165+1%ij+
+ 0,56 (ﬁ+95+74+59+48+39+33+§) =0,038 M = 3,8 cm.
8000\ 2 >

OmnpenensieM WUpHHY NecyaHoil nmogywku. [Ipunumaem yron o = 30°
b,=b+2h,tga=2,8+2-2,8tg30° = 6,0 m.
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