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BBenenue

OcHoBanusi W (yHIAMEHTBI JIIOOOTO OO0BEKTa JOJKHBI IMPOEKTHUPOBATHCS
WHJIMBHUIYaJIbHO C y4€TOM OCOOEHHOCTEH CTPOUTEIbHON TUIOMIAIKH, KOHCTPYKTUBHBIX
pelieHni W OKCIUTyaTallMOHHBIX TPeOOBaHUMN, NPEABSIBISAEMBIX K 37aHUIM U
COOPYKECHUSIM.

1 mpoekTHpoBaHUS U YCTpOMCTBa (DYHIaMEHTOB HEOOXOIHWMO PEIIUTh Psi
BOIIPOCOB, PACCMOTPEHHBIX B JAHHOU padoTe.

[Ipn omeHKE KATEropuM CIIOXKHOCTH TPYHTOBBIX YCIIOBHHM CIIEAYET OINPEICIUTh
OCHOBHBIC TIOKa3zaTelu (HPU3UKO-XUMHYECKUX CBOMCTB TPYHTOB U 00s3aTEIHHO
TJIaBHBIC U3 HAX: MOAYJIb Ae(OpPMAIMHA U PACUETHOE COTIPOTUBIICHUE.

[Ipu Ha3HAYEHUU TTYOUHBI 3AJI0KEHUS HEOOXOAUMO YUYECTh:

1) Ha3HAYCHMS 3/1aHUH ¥ COOPYKECHUH, HATMIKE ITO/IBAJIOB,;

2) BeJTMYMHBI M XapaKTep Harpy3okK, JCHCTBYIOMINX Ha OCHOBAHUE;

3) re0J0ru4ecKre U IHIPOre0J0rHIeCKIe YCIOBUS;

4) BO3MOXKHBIE BJIUSHHS CE30HHOTO IIPOMEP3aHHMS.

s mpoeKTUpOBaHUS OCHOBaHUN M (yHAAMEHTOB HEOOXOIMMO pacIoJiararh
CBEJICHUSIMU O COOPYKCHUHU, BEJTUUMHE U XapaKTepe HArpy30K.

COop Harpy3ok, JACHCTBYIOIIMX Ha OCHOBaHHWE B TUIOCKOCTH ITOOIIBBI
dbyHIaMeHTa, CleAyeT NPOU3BOIUTH B COOTBETCTBHHM CO CTaTHYCCKOW CXEMOM
coopyxkenus. Jlng otmenbHO crosmux ¢GyHIAMEHTOB Harpyska coOHWpaercs ¢
COOTBETCTBYIOIIEH IPY30BOM TUIOLIAIN.



1. UcxoaHble JaHHbIE
Mecto crpoutenbctBa — r. Muacc. Ha3zHaueHue — TPOU3BOACTBEHHOE.
Temneparypa BHyTpu nomemieHus 16°C.

‘ Q=30T. ‘ Q=30T. ‘ |
1 Ti \IT Tili

|
u § ‘ § L
1 1000 ‘ 1000 1
d 00, |
L 18000 L 18000 ,
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Puc. 2. Harpy3ku Ha KOJIOHHY 110 OCH A ¥ CX€Ma HaIulaCTOBaHUs TPYHTOB
Harpy3sku Ha KOJIOHHY IIPUHSATH:
Nyopw = 4000 kH; M55y = 420 kH - m;

Npaes = 4800 KH; My, = 504 kH - M.



Tabmua 1

XapaKkTepUCTUKHU TPYHTOB OCHOBAHUS

Ilokazarenu | Ex. usm. 1 ciou 2 cion
Ds /M3 2,73 2,65
p /M3 1,80 1,85
W - 0,30 0,18
Wp - 0,18 -
WL - 0,36 -
Ko m/cyT 6,8.10° 46,2
E MIla 28 39
v - 0,42 0,27
® rpa. 21 36
C klla 81 -
d > Smm % - —
= 5-2 - 10
S| 205 - 10
C% 0,5-0,25 - 38
2| 0,25-0,1 - 12
d<0Ilum — 30




2. OneHka rpyHTOB M TPYHTOBOI 00CTAHOBKH
2.1. Cnoui 1. I'nunucmutit 2pynm.
1. HaumeHoBaHUeE IO YHCITY MIACTUYHOCTH Jp!
Jp =W, —-W,=036-0,18=0,18
Cornacuo [1] Tabn. .16 I'pyHT — rimna, T.x.J, = 0,18 > 0,17
2. KoHcucTeHIUS 1Mo MHACKCY TEKy4ecTH Ji
W -w, 030-0,18
S = J, 018
Cornacno [1] Ta6u. b.19 rnmmaa msarkomiactuynas, T.K. 0,5 < J;, = 0,667 < 0,75

3. KoaddumueHt nopucTocTH:
ps—pa 2,73 —1,38

= 0,667

e = Y 138 = 0,978
/i€ Pg — IUIOTHOCTb YAaCTHI[ TPYHTa, I/CM>;
P4 — IWIOTHOCTB CyXOTO TPyHTa, I/cM°.
S LU
Pa=T 1w =113 oo/
Il€ p — IUIOTHOCTh IPYHTA B IIPUPOIHOM COCTOSIHUH, T/CMS;

Buvigoo: Cnoit 1 — rnmHa MsrKomiactTuyHas ¢ KO3((UIHMEHTOM HOPUCTOCTH
e=0,978.

Ilpumeuanue: Ocmanvhvie noxkazamenyu 2IUHUCMO20 2epyHma (Habyxawue,
npoCcadoyHOCmb U m.0.) ONPeoesiomcs 1a00paAmopHbIMU UCHBIMAHUIMU.

2.2. Cnou 2. Ilecuanwiit zpynm.

1. ITo rpaHyIOMETPHUUECKOMY COCTaBY:

Cornacho [1] Tabn. b.9 rpyHT — mecok cpenHei KpymnmHOCTH, T.K. YaCTHUIl KPYITHEe
0,25 mm 6osee 50%.

2. Ilo cTeneHnn HEOMHOPOTHOCTH TPAHYJIOMETPUUECKOTO COCTaBa

de¢o 0,5
““dy 01

rne dgog u dqy — AUAMETPbl YaCTHI[, MEHbBIIE KOTOPHIX B TPYHTE COIEPKUTCS
cootBeTcTBeHHO 60% 1 10% (110 Macce) 4yacTull, MM.

Cornacho [1] Ta6n. b.10 rpyHT HEOMHOPOIHBIN, T.K. C)y = 5 > 3

3. KoaddumueHT nopucTocTH:
ps —pPa _ 2,65—1,58

e = = S = 0,677
IJie Pg — IUIOTHOCTb YAaCTHI[ TPYHTA, I/CM>;
P4 — IIOTHOCTB CyXOTrO IPYHTa, I/cM>.
=P g
Pa=Tiw = Tyo18  8r/oM
rae p — IUIOTHOCTh TPYHTA B IIPUPOJAHOM COCTOSTHUM, I/CM,

Cornacho [1] Ta6x. b.12 mecok cpenneit miotHocty, T.K. 0,55 <e=0.677 < 0.7
4. BogoHacChIIIEHUE TIO CTEIICHU BJIAXKHOCTH
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S W-ps 0,18-2,65
" e-p, 06771
rae p,, — INIOTHOCTH BOBI, I/CM>;
CornacHo [1] Ta6a. b.11 rpyHT cpeiHel cTeneHn BOJOHACHIIEHUS (BIAXHBIH ), T.K.
0,5<S5,=0,705<0,8.
Buvisoo: Cmoit 2 — mecok cpemHeld KpPyMHOCTH, HEOJMHOPOIHBIN, CpeaHei
IUIOTHOCTH, BJIaXKHBIN, e = 0,677.

= 0,705



3. Pacuer ¢yHaaMeHTa MEJIKOTO 3aJ105KeHH S
3.1. Haznauenue 2nyounsl 3a10x4#ceHus hyHOAMEHM 08

3.1.1. Onpeoenenue pacuemnou 21yoOuUHbL NDOMED3IAHUS

CornacHo [2] n.m. 5.5.3 HOPMAaTUBHYIO TJIyOMHY CE€30HHOTO NMPOMEP3aHUs TPYHTA
CJIeIyeT ONpEAeNATh Ha OCHOBE TEIUIOTEXHUYECKUX pacyeToB. Jljis pailoHOB, TIe
riyOrMHa MpoOMep3aHusl HE MpeBbIIaeT 2,5 M, ee HOPMATUBHOE 3HAUYEHUE CIIETYET
BBIYHCIIATH 110 (OpMyJIE:

den = do /M, = 0,23 /51,8 = 1,66 m.
riae d, — BeIMunHa, IpUHUMaeMasi paBHOM JIJIsl CYTJIMHKOB U TnH 0,23 m;

M, — Oe3pa3mepHblil K03(pPHUIMEHT, YKUCICHHO pPaBHBI CyMMe aOCONIOTHBIX
3HAUYECHUN CPETHEMECSIYHBIX OTPUIIATENIbHBIX TEMIIEpPATyp 3a rojl B JIaHHOM pailoHe,
npunumaeMbix 10 [6] (56,6 misa r. UensOunck. 3HaueHUE HEOOXOAUMO YTOUYHHUTH IO
JICHCTBYIOIIUM HOPMaM).

PacueTHy!0 TIIIyOMHY CE30HHOTO NPOMEP3aHHMs TPyHTa df, M, BBIMHCIAIOT IO
dbopmyie

df = kp-ds, =0,6-1,66 = 0,996 m.
rae kp — k03QGUIMEHT, YYUTHIBAIOIIUN BIUSHUE TEIJIOBOTO PEXHMa COOPYKEHHUS,
MPUHUMAEMBIN [T HApYXHBIX (YHIAMEHTOB OTAIUIMBAEMBIX COOPYKEHHUU TIO
tabymne 5.2 [2]; mias HapyXKHBIX W BHYTPEHHHX (DYHIaMEHTOB HEOTAILTMBACMBIX
coopykennii  ky=1,1, Kpome paliOHOB C OTpPHIATCIILHOH CPETHETOA0BON
TEMIIEPATYPOH.

Ilpumeuanue: Ilpu Hanuuue X0100HO20 nO0GAnNA  2AYOUHY  3AN0NHCEHUS
@yHOamenmog onpedeisitom om noaa noo8aid.

3.1.2. Onpeoenenue KoOHCMPYKMUBHOU 2]1YOUHBL 3A10HCEHUSL

Cornacto cepun [8] moakononnuk st kKojoHHBI 400x500 nMeeT pa3Mepsl B TUIaHE
1200x1200 mwm, ry6onna crakana h., = 800 mm. Torna, mpu ycIoBUH, YTO MUHUMATbHAS
TOJIIIMHA JTHA CTaKaHa M3 YCIJIOBUS TPOJAaBiIMBaHuUSA KojJoHHONH 300 MM W TIpU TOJIIMHE
nona 150 mm, nosydaem (puc. 3):

=
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Puc. 3. Haznauenune KOHCTPYKTUBHOW IIyOMHBI 3aJ10KeHUS (yHIaMEHTa
9



KoncTpykTuBHas riryOWHa 3al0KeHUsi OOJbIIE PAacUueTHOM TIIyOHMHBI CE30HHOTO
pOoMep3aHus IPYHTa, CIEeI0BATEIbHO, IPEIBAPUTEILHO IPUMEM INIyOHUHY 3aI0KEHUS
dynnamenta dg = 1050 mm.

3.2. Pacuem ecmecmeeHH020 OCHOGAHUA (HYHOAMEHMA MENKO20 3A/10HCEHUA
no deghopmavnuam

3.2.1. Onpeoenenue KOHCMPYKMUBHBIX DAZMEDPOS8 NOOVUIKU.

[Ipu pacuere nedopmManuii OCHOBaHHUSI CpEJHEE JIaBJICHHUE I10JI IOJOIIBOM
gynnamenta p., He OJDKHO MPEBBINIATH PACYETHOTO CONPOTUBJIEHUS TPYHTa
ocHoBanus R, xIla:

Pp =R

[IpenBapuTenbHbIE pa3Mephl MOAOMBHI (PyHIAMEHTAa MOXKHO TPHHSITH UCXOJS U3

YCJIOBUS:

= 19,6 M?

s Nyopu _ 4000

®TRy—dy ¥m 227-1,05-20
rae Ry — mpeaBapUTENbHOE PACUETHOM COMPOTHBICHHE TPYHTA, MPUHAMAEMOE TI0
npui. b x CII 22 [2]. dna rousel ¢ J; = 0.667 ue = 0,978 ¢ ucnonbp3oBaHuEM
JMHEWUHOW MHTEPHOJALNHN osryuuM R, = 227 klla.

¥m — CPEIHEB3BEIICHHOE 3HAYCHNE YCIbHBIX BECOB TeNa (hyHIaMeHTa, TPyHTa H
110J1a, PACIONIOKEHHBIX HAJl HOIO0IIBON (yHIaMeHTa, IPUHUMAIOT paBHbIM 20 kH/M3;

[Ipn BHeEUEHTpEeHHON Harpy3ke (yHIaMEHT pPEeKOMEHJYeTCsi IMPUHUMATH
NPSMOYTOJIbHOW (OPMBI ¢ COOTHOIIEHHWEM CTOPOH MPSMOYTOJILHOW IOJIOIIBBI
dbynmgamenTa ot 0,6 1o 0,85, Toraa:

b Ay 19,6 ] b 4
B R B A Y A A

[TpoBepka HailICHHBIX pa3MEPOB MOOMIBHI (hyHIAMEHTA:

PacueTHoe conpoTuBIIeHHE TPYHTA:

R="412 (M, ky by + Mg dy-y' + (Mg —1)-dpy' ) + M- cyp),
TIE Vo1 U Yy — KOO DUIIUEHTHI, YCITOBUH pabOThI, MpUHUMAaeMbIe 110 Tao. 5.4 [2].I1pu

Ha3HauYeHUU Kod(PuIMeHTa ycioBUil paboThl Y., CIeAyeT UMETh B BUIY, UYTO K
YUCITy 3JaHUN U COOPYKEHUM C KECTKOM KOHCTPYKTUBHOU CXEMOM OTHOCATCS:

— 30aHusi naHenvHvle, OJOYHbIE U KUPNUYHbIE, 8 KOMOPBIX MEHCOYIMANCHbIE
nepeKpulmusi ONUPArmes no cemy KOHMypy Ha nonepeyHvle u npoooJibHble CIeHbl
WU MOJILKO HA NONEpeuHble Hecyujue CmeHbl NPU Maiom ux uiaze;

— CcoopydiceHUs muna b6auiet, CULOCHbLX KOPNYco8, ObIMOBbIX mpyo, 0oMeH U Op.

K — xoa(duiueHr, NpUHUMAaEeMbIii paBHBIM CIAWHMIIC, CCIH MPOYHOCTHBIC
XapaKTEPUCTHKU TPYHTA ((Q;; ¥ C;;) OTPEICTCHBI HEMOCPEICTBEHHBIMU UCITHITAHUSIMH,
u k=1,1, ecau oM PUHATHI TI0 TabIMIIaM TpuIIokeHus A [2];

M,, My, M, — k03 duuueHTsl, IpUHUMaeMble 1o Tadmn. 5.5 [2];

b — mMprHa MoI0IIBEI GyHIAMEHTA, M;

10



Y11 — OCpPEIIHEHHOE PacuyeTHOE 3HAYCHHE YIEIHHOTO Beca TPYHTOB, 3aJIETAIONINX
HIDKE MTOJIONIBBI (PyHAaMEeHTa (IIPU HAJTMYUH MTOJ3EMHBIX BOJ] OIPEICISIETCS C YIETOM
B3BELIMBAIOIIETO AEHCTBUS BObI), KH/M3;

y',; — TO e, JUIsl TPYHTOB, 3aJICTAIOIMX BBIIIC OAOIBEI (yH1aMenTa, KH/M?;

C;; — pacueTHOe 3HA4YCHHWE VYACTBHOTO CIEIUICHUS TPYHTa, 3aJeraroliero
HEMOCPEJACTBEHHO MO/ oAoIBON PpyHnamenTa, klla;

d, — rmyOuHa 3anoxxeHusi pyHAaMEHTOB OECIOIBaIbHBIX COOPYKEHHUHM OT YPOBHS
TUIAHUPOBKY WJIM TPUBEJCHHAS TIIyOMHA 3aJ0KCHUsS HapY)XHBIX M BHYTPCHHUX
(GyHIaMEHTOB OT MMOJIa MO/BaJIa, BEIYUCIsIeMast TI0 popMyJIe:

)4
dl = hs + hcf ' Cf/y/”

hg — TonmHA €105 TPYHTA BBIIIE MTOAOIIBEI (DYHIAMEHTA CO CTOPOHBI TTOIBaJIa, M;

h¢s — TOMIMHA KOHCTPYKLMH T10J1a IOJBAIIA, M;

Yef — PACUCTHOE 3HAYCHHE YACIBHOIO Beca KOHCTPYKIIMH 11071a rozBana, KH/m?;

Ipumeuanue: Ilpu naumuvix @ynoamenmax 3a di NPUHUMAIOM HAUMEHBLULYIO
271YOUHY 0m NOOOWIBbL NIUMbL 00 YPOBHS NAAHUPOSKU. [Ipu bemonHOoU unu uebeHouHou
nooeomoske moawurot h, oonyckaemcs ysenuuusamo d, Ha hy;

d, — TyOrHa TI0/IBajla — PacCTOSTHUE OT YPOBHS TUTAHUPOBKHU JIO TI0J1a TI0[BajIa, M
(I7st COOpYXKEHHUI ¢ MOJBAJIOM TIyOWHOW CBBINIE 2 M MpUHUMAETCA dp, = 2 M, TIpU
mmpuHe noasana B > 20 m — dj, = 0).

B namem cnyuqae:

Yaa=11luy, =1,

k=1,
M, = 0,56, M, = 3,24, M, = 5,84 npu ¢ = 21°;
b=4m

hiyi+hy 4,95-18+3:18,5 _
Y= 1;:1+hz "= 49543 18,2 kH/m?,
Y =22 = 18,0 kH/u;

¢

db = O,

d, = dcb = 1,05 M (1.K. 37aHUE O€3 To1BasIa);

)

R =

-1
(0,56-1-4-18,2+3,24-1,05-185+(3,24—-1)-0-4-18,5+ 5,84

-81) = 1,1 * (40,8 + 62,9 + 473) = 634,4 kH/m?
VY cIi10BUS POYHOCTH:

1

Pep < R
Pmax < 1.2R
Pmin >0
Cpennee naBjieHUE MO/ TOJOIIBOM C YYETOM cOOCTBEHHOI'O Beca (byHJIaMeHTa:
Niopn 4000 ,
Pep = +dp Ym = +1,05-20 = 229 kH/Mm

A 4-48

Pep = 229xH/m?* < R=634,4 kH/m?

11



YcnoBre MPOYHOCTH TPYHTA BBINOJIHAETCS, OJIHAKO pasHuna mexny P, u R 6osee

15%. Takoe pernreHre He SJKOHOMUYHO, YMEHBIIIUM pa3Mepbl HOIOMIBEI (hyHIaMEHTA.
5
[Tpumem pazmepsl nojgomBsl 2,4x3,0 M.

1,1-1
R=~——(056-1-24-182+3.24-1,05-185+ (324~ 1)-0- 18,0 + 584
.81) = 1,1 * (24,5 + 62,9 + 473) = 616,4 kH/M?
Nuopn 4000 ,
pcp = A +d¢']/m =m+1,05'20= 576,5 KH/M

Pep < R
YcroBre NpOYHOCTH IPYHTA BBIOJHAETCS, pasHuia Mexay P, u R menee 15%.

BrimonHum npoBepKy Ha JAeWCTBHE N3THOAIOIIET0 MOMEHTA.

Noons Myope 4000 420-6
Prmas/min =( A +d¢'y’”>i w2230 M0 20t55

= 5765 +116,7 = ©93%/, . o KH/m?

kH kH
Pmax = 693,2? <12-6164 = 739,7F

kH
Pmin = 459'8F >0
Tak kak Bce 3 yCJIOBUS BBITIOJIHSIOTCS, TO IPUHUMAaeM (QyHAAMEHTHYIO MOYIIKY C
pasmepamu 2400 mm x 3000 mm.
Pasmepsl ¢dyHAaMEHTHOM TMOAYIIKM B IUJIJaHE MHOTO OOJBIIE pa3MepoB
MOJKOJIOHHUKA. YTOYHUM KOHCTPYKTHMBHBIE pa3Mmepbl GyHaamenta (puc. 4).
MakcuMallbHbIM BBUIET CTYNIEHU HE JOJKEH mpeBbimaTh 450 MM. BricoTa cTynenu —

300 mm. Takum oOpaszom, mpu HmMpHUHE MOAKOIOHHMKA 1200 MM moiydaem JiBe
cTyneHu BoicoToil 300 MM.

12
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Puc. 4. KoHcTpykTUBHOE pelieHre GpyHaameHTa

YTouHsieM pacuer, Tak Kak U3MEHWIAch TIIyOrHa 3aJ10)KeHUsT QyHIaMEHTA:

1,1-1
R=""-2(056-1-2,4-182+3,24-1,3-18,5+ (3,24—1)-0-18,5 + 5,84

1
-81) = 1,1 * (24,5 + 98,9 + 473) = 630,0 kH/m?

Nyopwm 4000 2
Dep = A +d(l)]/m=2’4—3,0+1,6520=558KH/M

Pep < R
YcnoBue MpOYHOCTH TPYHTA BBIMIOJIHSETCS, pasHula Mexay B, u R menee 15%.

3.2.2. Onpeoenenue ocaoku pynoamenma

Ocanxy ocHOBaHus (DyHIaMEHTa S, C UCTIOJIB30BAHHEM PACUETHOU CXEMBI B BHJIC
JUHEHHO Ie(hOpMHUPYEMOTO MOIYIMPOCTPAHCTBA BHIUMCIISIIOT METOJOM IOCIOHHOTO
CyMMUpOBaHUs Mo popmyie:

= Sy PG T, T
l et
rae ff — 6e3pasmepHsblit Koadduiment, pasusiii 0,8;

Ozpi — CpPEllHEE 3HAUYEHUE BEPTUKAIBHOIO HOPMAJILHOTO HANPSKEHUS! OT BHELTHEH
HArpy3kd B I-M CJI0€ TPyHTa [0 BEPTHKAJIM, MPOXOIAIICH Yepe3 LEHTP IMOIOMIBBI
dbynnamenTa, klla;

hi — Tommuua i-ro cnos TpyHTa, M, mpuHHUMaeMas He Ooiee 0,4 IIUPHHEI
dbyHaameHTa;

Ei — Mmooy degpopmayuu i-co cros epynma no eemsu nepsuurnoco nacpysxcenust, klla,
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Oz, — CpeAHee 3HAYeHHE BEPTHKAJIBHOTO HANPSDKEHUS B I-M cJOe TpyHTa IO
BEPTHUKAIHU, IPOXOISAIEH Yepe3 LIEHTP MOAO0IIBEI (PyH/IaMEHTa, OT COOCTBEHHOT'O Beca
BBIOPAHHOTO TP OTPBIBKE KOTJIOBaHa rpyHTa, klla;

Eei— Momysb tedpopmartuu i-ro ciiost IpyHTa [0 BETBH BTOPHYHOTO Harpyenus, kl1a;

N — 4KCTIO CIIOEB, HAa KOTOPBIE pa3OuTa CxkMMaeMas TOJIA OCHOBAHMUS.

Ilpumeuanue: 1. Ilpu omcymcmeuu ONbLIMHBLIX  ONpeOeseHUl MO0
oepopmayuu Eei onst coopyorcenuti eeomexnuueckux kameeopuii 1 u 2 oonyckaemcs
npunumams Eei = SEi. 2. [lpu pacueme ocaoxku @yHOameHmos, 603600UMbIX 8
KOMJIOBAHAX 271yOUHOU MeHee 5 M, OOnycKaemcs 8 popmyiie He YUumulams 6Mmopoe
crazaemoe.

BepTukanbHble HampspDKEHHUS OT BHEIIHEH Harpy3KH Gz 3aBHCAT OT Pa3MEpOB,
(GhopMBI U TITYOUHBI 3aJI0KCHUS (PYHIAMEHTA, pacTIpESICHIS JaBJIeHUs Ha TPYHT 110
€ro MOJOIIBE W CBOWCTB TPYHTOB OCHOBaHHUA. JIJIsI MPSIMOYTOJBHBIX, KPYTIBIX U
JIEHTOYHBIX (DYH/IaMEHTOB 3HAUEHUS Oy, Klla, Ha rIIyOUHE Z OT MOAOIIBBI GyHIaAMEHTa
0 BEPTHUKAIH, MPOXOAAIICH uepe3 EHTP MOIOIIBbI, BEIYUCIIAIOT 10 (hopmyJie

Gzp = O,
rae o — Kod(pQUIHMEHT, TpUHUMAaeMbli 1Mo Tabiuie 5.8 [2] 3aBUCHMOCTH OT
OTHOCHTEIILHOM ITyOHHBI & paBHo# 2Z/b;

p — cpemHee AaBJICHUE MO OIOIBOM PpyHIaMeHTa, klla.

HwxHIOF0 TrpaHWily CXKHMaeMOW TOJIIM OCHOBAaHWUS TMPUHUMAIOT HA
riyOuHe Z = H., TA€ BBIIONHAETCA YCIOBHE Oz < 0,50, Ilpu 3TOM ri1yOMHA
CKUMAeMOM TOJIIU He JOJIKHA ObITh MeHbIlle Hpmin paBHOM:

b
Enpnb < 10 m;

(4 + 0,1b)ipu10 < b < 60 Mm;
10Mmnopub > 60 m.

TR

dn d

Zi-1

Z

—_ -

Puc. 5. Cxema Kk onpeie/ICHUIO OCaIKU
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Tabmuma2
Pacuet ocanku

OBIT. JTOTI. CpenH.
No E, 2z JaBII. t? IaBIl. IaBIl. hi, Si,
MII Z, M f = — o ) ]
cliost a b Ozg) o Ozp: Ozg,ir M M
klla klla klla

28 0 0,00 1.000 | 29,7 | 14,85 | 528,3 | 0.000 | 0.00 0

h: 28 0,8 0,67 0,830 | 441 | 22,05 | 463,1 | 4957 | 08 | 0,011
hz 28 1,6 1,33 0,501 | 585 |2925| 2796 | 3713 | 0,8 | 0,008
hs 28 2,4 2,00 0299 | 729 | 36,45 | 1668 | 2232 [ 0,8 | 0,005
hs 28 3,2 2,67 0,191 | 87,3 | 43,65| 1066 | 136,7 | 0,8 | 0,003
hs 28 4 3,33 0,131 | 101,7 | 50,85 | 73,1 89,8 0,8 | 0,002
he 28 |1 435| 3,63 0,111 108 54 61,9 67,5 | 0,35 | 0,001
h7 39 |515| 4,29 0,082 | 1228 | 61,4 | 458 53,8 0,8 | 0,001

he 39 595 49 0,063 | 1376 | 688 | 352 40,5 0,8 -
CyMMapHas ocajka S,MM | 31

30ect 030 = Pep - 029,0=958-29,7=528,3 «lla
B ceapMoM 3rieMEHTapHOM CJ10€ BBIIOJIHEHO YCIOBHE Gzp < 0,564, CI€10BATEIBHO,
HIDKHIOIO TPaHUITY C)KMMAEMOM TOJIIIM OCHOBAHHUS NMPUHUMAEM Ha TIIyouHe Z = 5,15 M.

+
-0.200 +0.000
yp3v ==
o
o
o
¥
B
o 3(7
| | Zp
o r
o
= (0]
o
= o
% (0]
: o
g o
(oe)
o
o
(0]
Qo
8 B
S
5 |® HICT
£ —
2 o 3
Z 1S g
e © z9 390,504

Puc. 6. Dmtopsl OBITOBOTO U TOMOJHUTEIHHOTO JaBJICHUM
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4. Pacuer cBaifHOro (pyHIAaMeHTA.
4.1. Hcxoouwvie oarnnvle

Cwm. 1.1 B pazzene «Pacuer pyHIaMeHTa MEJTKOTO 3aJI0KECHUS.

Jnst pacdera mpumeM cBau 1o Cepun [7].

Boi6op ayiMHBI cBall NODKEH MPOU3BOIAUTHCS B 3aBUCUMOCTH OT TPYHTOBBIX
YCIIOBUM CTPOUTENHHOMN IIIONIAJIKK, YPOBHS PACIIOJIONKEHUSI TOJOIIBBI POCTBEPKA C
Y4e€TOM BO3MOXKHOCTEM HMEIOLIErocs 00O0pYyIOBaHUS [JIsi YCTPOMCTBA CBaWMHBIX
dbyamamenToB. Hkamil KOHEI| cBal, KaKk MPaBWIIO, CJICAYET 3ariyOJIATh B MPOYHBIC
TPYHTBI, TIpope3asi 0osiee ciradble HAIIACTOBAHUS TPYHTOB, MIPH 3TOM 3ariIyOJICHHUE
3a0MBHBIX CBail B TPYHTHI, MPHUHATHIC 3a OCHOBAHMWE, JIODKHO OBITh: B
KPYIMHOOOJIOMOYHBIC, TPaBEIUCThIC, KPYIMHBIC TECUYAHBIC W TJIIMHHUCTBIE TPYHTHI C
nokazarenem tekydectr Jy <0,1 — ne menee 0,5 M, a B Ipyrue AUCIIEPCHBIE TPYHTHI —
He meHee 1,0 m.

B namem ciydae, npu morpy>kKeHUM KOHIIA CBaW B TMECOK CpeAHEH KPYMHOCTU
HeoOXxoauMast JIJIMHA TOTPYKEHUsI CBau BO BTOPOH CII0i cocTaBisgeT 1 M.

[IpenBapurenbHo npuMem cBaro C60.30-6:

Ceuenne cBan 300x300 mm. Jlnmua cBau 6 M. beton cBau — B15. ApmupoBanue —
ropsuekaranas apmarypHas craib kimace A 1 (A 400) @12 mwm.

I'pynmoesas o6cmanoeka

Cwm. B pazgene «cxoqHbIe TaHHBIEY.

Coop nazpyszok

Cwm. B pazgene «cXoqHbIe TaHHBIEY.

4.2. Haznauenue 2nyounst 3a10xcenus pocmeepka (ceas C60.30-6)

Cornacho cepun [8] moakomoHHHK st KOJOHHBI 400x500 MM MMeeT pa3mephl B
miane 1200x1200 mm., riybuna crakana h., = 800 mm.

MunumanbHas BbICOTa POCTBEpPKA OMpPENEseTCs] U3 yCJIOBUS aHKEPOBKU B HEM
apMaTypbl CBah MJig OOECIICUCHUS] >KECTKOTO COINPSDIKEHHUS CBau C POCTBEPKOM.
Kectkoe compspkeHUE KeNe300€TOHHBIX CBal ¢ MOHOJUTHBIM KEI€300€TOHHBIM
poctBepkoM (1.1 8.9 CII 24 [3]) cneayeT npeaycMaTprBaTh ¢ 33/ICIKOM TOJIOBBI CBaH
B POCTBEpPK Ha TiIyOMHY, COOTBETCTBYIOIIYIO JJIMHE AHKEPOBKU apMaTypbl, WJIH C
3a/ICJIKOM B pOCTBEPK BBIMYCKOB apMaTyphl HA JUIMHY UX aHKEPOBKU B COOTBETCTBUU C

tpeboBanusamu CIT 63 [5] (.. 10.3.24):
R - A; 350-1,13
loan = g - =1875-376  01M

rae Ry— pacueTHOe CONPOTUBIICHHE apMaTyphl Ha pacTsbkenue, Mlla;
A; ¥ Ug — COOTBETCTBEHHO IUIOIIAb MMOMNEPEYHOIO CEYEHHsI aHKEPYEMOTO CTEPKHS
apMaTypbl U TIEPUMETP €ro CEYEeHHs, OIpe/esiseMble TI0 HOMUHAIBHOMY JAHAMETPY
CTEPKHS;

Rpond — PpacyeTHOEe CONPOTUBIIEHHWE CHEIUICHUS apMartypbl C OETOHOM,
MIPUHUMAEMOE PAaBHOMEPHO PACIIPEIEIICHHBIM 10 IJIMHE aHKEPOBKHU U OINPEIEISIEMOE
o ¢popmyiie

Rbond =N1"MN2- Rbt = 2,5 -1- 0,75 == 1,875 MlIIa
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371ech Ry, — pacueTHOe CONPOTUBIIEHHE O€TOHA OCEBOMY PACTSKEHHUIO;

71 — KO3(hUIMEHT, yYUTHIBAIOMIMI BIMSHUE BHUAA IMOBEPXHOCTHU apMaTyphl,
MPUHUMAEMBII PaBHBIM:

JUISL HEHAMpsIraeéMou apMaTypbl: 2,5 — Uil TopsideKaTaHOW U TEPMOMEXAHUYECKH
00paboTaHHOH apMaTyphl IEPUOAUIECKOTO MPOPUIIS;

N, — KO3(PPUIMEHT, YUYUTHIBAIOUIMN BIUSHUE pa3Mepa JUaMeTrpa apMaTyphl,
NPUHUMAEMBIA PaBHBIM:

JUTsl HeHanpsiraeMol apmatypsl: 1,0 — mpu nuamerpe apMatypsl <32 MMm.

Toraa BeICOTa POCTBEPKA C YUETOM 3ALIUTHOIrO CJIoA 2X50 MM, JJIMHBI AHKEPOBKHU
570 MM — 670 MM, crieoBaTeIbHO, TTyOHHA 3a10KeHHsT pocTBepka 1420 MM:

=
o
+0.000 &
-0.200 ro— oA
Yp.3Ne e
— 4
5
o N )
N
<
—
=) ﬂ g
8 = Ly I .3_3
g [ I §
1, _ =
N
o
Lo ‘
o ‘
I
S
= o
= N S
5 N
= o N
1 3Y «—
(a1
o = o
o = 11
S =) o o
o = QN
=) o
= S
= ol <
= ~ N
= 11
— o
N
o
el
S o
N
N
()
Lo
N
o
= o
S
% —
=
e
o
=
o IQS):
o =
o g
o =%
S
=
=)
S
o
=

Puc. 7. HaznaueHne KOHCTPYKTUBHOM ITyOMHBI 3aJI0/KEHUS
pPOCTBEpKa M JUIMHBI CBaU
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4.3. Onpeoenenue Hecyuieit ChHOCOOHOCMU BUCAYUX CBALL

n
Fd=Vc<)’R,R'R'A+VR,f'u'Zfi'hi>=

-1

=1(1-3700-0,09 +1-1,2

-(9,21-2+11,7-2+12,5-0,58+ 59,0 - 1,0)) = 333 + 130 = 463kH
e ¥ = 1; Yr g ¥ Vg, — KOOQOUIMEHTBI YCIIOBUsI paOOTHI TPYHTA COOTBETCTBEHHO 10/
OCTpPHEM U OOKOBOM MOBEPXHOCTH, YUUTHIBAIOIINI cIOCO0 NOrpy>KeHus cBail (Tadun. 7.4
[3]). i1 morpy»xeHbIX CILIOIIHBIX C 3aKPBITHIM HHKHUM KOHIIOM CBali MEXaHUYECKHMHU
(MOABECHBIMM), TAPOBO3TYINHBIMH U AU3EIbHBIMU MOJIOTAMH Ypg = 1 M yg r = 1,

R — pacdeTHOe cOmMpOTHUBIICHHE TPyHTA oA ocTpuem cBau (tabdm. 7.4 [3]). Hns

MECKOB CpeIHEN KPYIMHOCTH U IITyOuHe norpyskeHus nsatel cBau Ha 7,0 M, R=3700 «I1a;

f; — pacueTHOe cOMpPOTUBIICHNE Ha OOKOBOHM MOBEPXHOCTH CBaM I-TO CJIOS TPyHTA
ToJuHou h; (Tadm. 7.3 [3]);

z1=242wm.  f; =921 «lla gnsa rnunst npu J;, = 0,667
z, =442wm. f, =11,7xlla nns rouwel npu J;, = 0,667
zz3 =571m. f3 =125 «lla nns rnmussl npu J;, = 0,667
Z, =6,5 M. fa = 59,0 x[la 15 mecka cpeaHe KPymHOCTH

A — Tutomaap cedeHus HwkHero konma ceau 0,09 m?;
U — nepumeTp Hapy>kKHOTO cjios ceuenus 1,2 um;

Llonycmumas nazpyska Ha céaro
Fg 463

Yeg Vn 14-1

1€ Y g — KOOQUIMEHT HAIEKHOCTHU 110 TPYHTY, IPUHUMAEMBIA paBHbIM 1,4 eciu
HeCyIlasi CHOCOOHOCTh CBau OIpeesieHa PACUETOM C MCIOJIb30BaHUEM TabJIUI] CBO/IA
IIpaBu,

Yn — KO3(h(UIMEHT HaJCKHOCTU MO OTBETCTBEHHOCTU COOPY>KEHHS, TPUHUMAEMbIN
o 'OCT 27751, aJist 31aHUiA HOPMAJILHOTO YPOBHSI OTBETCTBEHHOCTH Y, =1.

Nyon < =331 kH

Konuuecmeo ceaii
Npaew 4800
" Nen 331
n=15 (3HaueHue N OKpyrJsieTcs B OOJBIITYIO CTOPOHY).

KonnuecTBo cBaii oueHb 0OJIbIIIOE, YBEIUYUM JIJIMHY CBal Ha 1 METp U CeueHHe
csau 10 400x400.

[Tpumem cBaro C70.40-6:
Ceuenune cBan 400x400 mMm. [{nuna cBau 7 m. beton cBaum — B20. ApMupoBanue —
ropsiuekatanas apmarypsast ctanb kiaacce A 1 (A 400) @12 mwm.

= 14,5 wr.
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4.4. Haznauenue znyounst 3an0xcenus pocmeepka (ceas C70.40-6)

Cornacho [7] noakonoHHuK st KOJIOHHBI 400x500 MM. UMeeT pa3Mephl B TUIAHE
12001200 mm., rmybuna ctakada h., = 800 Mm.
MuHuManpHas BbICOTa POCTBEPKA OMPENEISETCS U3 YCIOBHUS aHKEPOBKH B HEM
apMaTyphl CBaM JJIsi 00€CTIEUEHHUS KECTKOTO COMPSHKEHHS CBAU C POCTBEPKOM:
] R - A; _350-1,13_467
oan = B, 225-376 M
rne Ay U Ug — COOTBETCTBEHHO IUIOMIAh MOMNEPEYHOIO CEUCHUS AHKEPYEeMOIo
CTEpKHSI apMaTypbl U MEPUMETP €ro CEYEHHs, ONpeleNiieMble MO0 HOMHUHAIBLHOMY
JTUaMETPy CTEPHKHS;
Rponda — pacdeTHOE CONPOTHBJICHHE CICIUICHUS apMaTypsl C OETOHOM,
MIPUHUMAEMOE PABHOMEPHO PACIPEICIICHHBIM IO JJIMHE AHKEPOBKHU U OTPENEIIIEMOE
o ¢popmyiie

Rypona =M1 M2 " Rpe = 2,5-1-0,9 = 2,25 MIla

31ech Ry — pacyeTHOE CONPOTUBIIEHUE O€TOHA OCEBOMY PaCTKEHHUIO;

N1 — KO3(pPUIMEHT, YUMTHIBAIOIIUN BIMSHUE BUAAQ IMOBEPXHOCTU apMaTyphl,
MPUHUMAEMBII PaBHBIM:

JUTISL HEHAMpsIraeéMo apMaTyphl: 2,5 — ISl TopsiYeKaTaHOW U TEPMOMEXAaHUIECKH
00paboTaHHOM apMaTypbl IEPUOAUYECKOTO MPOPUIIS;

N, — KOO(POUIMEHT, YYUTHIBAIOIINN BIMSHHE pa3Mepa JuameTpa apMmaryphl,
NPUHUMAEMBII paBHBIM:

JUIs HeHanpsiraeMoi apmaTypsl: 1,0 — mpu quameTpe apMatypbl <32 MM.

Toraa BeICOTa pOCTBEPKA C YUETOM 3aLIUTHOTO cJost 2Xx50 MM, AJIMHBI AHKEPOBKU
470 mm — 570 MM, crieoBaTensHO, TITyOrHA 3a0KeHust pocTBepka 1320 mwm (puc. 8).

4.5. Onpeodenenue necywieit CHOCOOHOCIMU GUCAYUX C6All

n
Fa =7vc VR,R'R'A+ch'u'Zfi'hi =
i—1
=1(1-3750-0,16 +1-1,6"
(9,15-2+11,5-2+12,3-0,68 + 59,5 1,5)) = 600+ 222 =
= 822kH
e Yo =1, Yr g U Vg f — KOOQUIHMEHTEI yCIOBUsI paOdOTHI TPYHTA COOTBETCTBEHHO 101
ocTpueM 1 OOKOBOM MOBEPXHOCTH, YUUTHIBAIOUIUH CITOCOO MOTpY>KeHus cBail (Tad:. 7.4
[3]). Hu1st morpy>KeHBIX CIUIONIHBIX C 3aKPBITHIM HUYKHUM KOHIIOM CBail MEXaHUYECKUMU
(MOIBECHBIMH ), TAPOBO3IYIIIHBIMH M IU3EIBHBIMU MOJIOTaMU Yp g = 1 M yg r = 1;
R — pacueTHOe compoTHUBIIEHHE TPyHTa MOA ocTpueMm cBau (tabn. 7.4 [3]). Hdus
MECKOB CPEJIHEN KPYITHOCTH U TIIyOHHE MOTpy>KeHUs AThl cBan Ha 7,5 M, R=3750 kl1a;
fi — pacueTHOe CONMPOTHBICHNE HA OOKOBOM MOBEPXHOCTH CBaU I-rO CJIOS FPyHTa
TOJIIUHON h;;

z1=237m.  fi;=9,15«lla nmnsa rmuns npu J; = 0,667
z, =442wm.  f, =11,5«lla nmng rmss npu J; = 0,667
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z3 =5,66 M. f3 =123 klla pns russl npu J; = 0,667
Z4 =6,75 M. fa =59,5klla pns necka cpeiHE KPYIMHOCTH

A — momanas ceueHus HIKHero koHna ceau 0,16 M2
U — nepumeTp HapyKHOTO cios ceyenus 1,6 m.;
+0.000

-0.200 Ce
%

=1320
50
her

do

2370
470
hpocrs

1=,

50

=4320

22
2000

=5660

6000
TJIMHA MATKOIUIACTUYHAA
24=6750
Z3

7500

20=

2000

6180

680

1500

MIECOK CpeAHEN KPYMHOCTH

3000

Puc. 8. HaznaueHne KOHCTPYKTUBHOM IITyOMHBI 3aJI05KEHUS
pPOCTBEpKa U JAJUHBI CBaU

ﬂonycmema}z Hazpys3Kad HA cearo
F, 822

Yeg " Vn B 1,4-1

Nyon < = 587 kH
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TI€ ¥V g — KOOPUIMENT HATEKHOCTH 10 TPYHTY, IPUHUMAEMBIA paBHbIM 1,4 ecin
Hecylas CiocOOHOCTh CBau OMpeeieHa pacyeTOM C UCTIOJIb30BaHUEM TaOJIHI] CBOJA
MIPaBUII;

Yn — K03 PHUIMEHT HAIEKHOCTH TI0 OTBETCTBEHHOCTH COOPYKEHUS, TIPUHUMACMBII
no 'OCT 27751, nyis 31aHuid HOPMAJIbHOT'O YPOBHS OTBETCTBEHHOCTH Yy, =1.

Konuuecmeo csaii

Npacy 4800
n= 1,2 =——1,2 =9,81 wr.
Non 587

N=10 (3HaueHue N OKPYIJISIETCS B OOJBIITYIO CTOPOHY).

4.6. Koncmpyupoeanue ¢pynoamenma

Cornacuo CII [3] m.i. 8.4 poCcTBEpKH CTAaKaHHOTO THUIIA, COCTOSIUE U3 TIMTHOU
YacTH U CTAaKaHHOW 4acTH (MMOJKOJIOHHHMKA), MPUMEHSIOT B 3JaHHUSIX CO COOPHBIM
&KeJIe300€TOHHBIM KapkacoM. Pa3mepbl pocTBepka B IUIAHE JODKHBI MPUHUMATHCS
kpatHbiMH 30 cM, a 1o BbicoTe — 15 cM. [L.o. 8.13 paccrosiHne Mexay OCSIMHU BUCSYHUX
3a0WBHBIX CBail JOJDKHO OBITh He MeHee 3d.
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Puc. 9. KonctpyupoBanue poctBepka
PacuetHyto Harpy3ky Ha cBato N, ciieyeT onpenensaTh, paccMaTpuBas GyHIaMEHT
KaK Tpymimy cBad, OOBEAMHEHHYIO JXECTKUM POCTBEPKOM, BOCIPHHHMAIOIIAM
BEPTHKAIBHBIC ¥ TOPU3OHTAILHBIC HAIPY3KH W U3TUOAFOIINE MOMEHTHI.
Jlis GyHZaMEHTOB C BEPTHUKAIBLHBIMH CBAasMH PAacUeTHYIO Harpy3Ky Ha CBaro
J0ycKaeTcst onpeaenath mo gpopmyse 7.3 CIT [3]

100

o Na Myy 4973 504 -1,8 197470
G onm T yy? 10 T2-062+4-122+2-18 &
567
[427H

rae Ny — pacuetHas coxuMmaromas cuia, kKH, mepenaBaemasi Ha CBaliHbIM POCTBEPK
B YPOBHE €T0 IMOJIOMIBHI C y4€TOM COOCTBEHHOTO BECa POCTBEPKA:
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Ng = Npac‘{ + lpOCTB ) prCTB ) hpOCTB "Vpocts " VF = 4800+ 4,2-2,7-0,6-23-1,1
= 4972xH
M, — nepenaBaeMblii Ha CBaWHBIM POCTBEPK B INIOCKOCTH MOAOIIBBI PACUECTHBIN
M3ru0aroMii MOMEHT, OTHOCUTENIBHO TIJIaBHOM LEHTPAJIbHOW OCH X IUIaHA CBail B
IJIOCKOCTH ITOJOIIBBI POCTBEPKA;
N — 4ucno cBail B GyHIaMEHTE;

Y; — paccTOsIHUA OT TJIaBHBIX OCEH 0 OCH KaXKJ0i CBau B (PyHIAMEHTE;
Y — pacCTosHUSI OT TJIABHBIX OCEH 10 OCH CBaW, I KOTOPOW BBIYHUCIISIOT
pacyeTHyI0 Harpys3Ky.
[IpoBeprM BBITTOTHEHHUE YCIOBHUS IPOYHOCTH:
Nyon = 586 KH > N;,14, = 567 kH

Caaro Ha BBIIEpTrUBaHUC HE TIpOBepsieM, T.K. N, ;,,>0.
4.7. Pacuem ocaodxu ceaitnozo pynoamenma

Ocanka manoi rpymnmsl (N<25) BUCSAYUX cBail (CBaAHOTO KyCTa) paCCUUTHIBACTCS B
cootBeTcTBHM ¢ 7.4.4 1 7.4.5 CII [3] 1m0 MeToAMKE, YUUTHIBAIOIIEH B3aUMHOE BIUSHHE
CBall B KyCTe.

JI1st omMHOYHOM BUCAYEH CBau 0€3 YIIMPEHUS TISTHI:
N

S = [Je—
ﬁ Gl'l’
rae N — BepTukalibHass HOpMaTUBHAS Harpy3kKa, repeiaBaemasi Ha CBalo;
G1 — MOZyJIb CIBUTA CIIOEB TPYHTA, KOTOPHIE TPOPE3AET CBas;
| — mmHa cBau;
f — xoaddunment, onpenensiemMsiii o Gopmye:
1-(P
’ al
B — ﬁ_ + 0’5 . g’
A X
Ky Gyl

rae £’ = 0,17 - In =—— — k0> PUIMEHT, COOTBETCTBYIOIINI aDCOIIOTHO )KECTKOU CBAE;
Go-d ’

Kyp-l
a' =017 -1n % — TOT K€ KOIPPHUIIUCHT IS CiTydast OAHOPOIHOTO OCHOBAHUS C

XapakTepuCcTUKaMu G U Uq;

EA
X = G2 — OTHOCHUTCJIbHAA ) XCCTKOCTDH CBau,
1

G, — MOy CIBUTA CJIOEB TPYHTA, HA KOTOPBINA OTTUPAETCS CBAs;
Ay — mapameTp, XapaKTepHU3yIOIINi YBEIIMUCHUE OCATKH 3a CUCT CHKATHSI CTBOJIA H
onpenensieMblil o Gopmyse
2,12y3/4
171 4 2,12,3/4
k, n k,,; — xoapurmenTsl, onpenenseMbie o Gopmyam:
2
+ +
ky=2,82—378-224 218" (%) :

k,, =2,82—3,78-v; + 2,18 v,?
Xapakrepuctuku Gi U vi IPUHUMAIOTCSI OCPEHEHHBIMHU JJIS BCEX CJIOEB TPYHTA B
npeesax rIyOMHBI orpy»enus csau, a Gy u v, — B ipenenax 0,51, T.e. Ha rmyOnHax
or | go 1,51 or Bepxa cBaii, mpu YCIOBHM, YTO IOJ HMKHUMH KOHIIAMH CBai
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OTCYTCTBYIOT TJIMHUCTBIC T'PYHTLI TCKy‘-IGfI KOHCUCTCHIMNH, OPraHOMUHCPAJILHBIC U
OPraHUYCCKUC I'PYHTHEI.

Moynb ciBura rpyHTa G = Eo /2 (1+7v) JonycKaeTcs mpuHuMaTh paBHbIM 0,4 E,

a ko3 dunuent k,, paBapiM 2,0 (Te Eo — Moaynb o6mieit nepopmarun).
PacuerHbiii quameTp d 1715 CBait HEKPYIJIOTO CEUCHHMSI, B YAaCTHOCTH CTaHIAPTHBIX
3a0MBHBIX CBail 3aBOJICKOTO M3TOTOBIICHUS, BBIYUCIISETCS IO (hopMyIie

d= %

rae A — IIomaab NONepevyHOro CEUCHUS CBaM.
Jlns Hamero ciyqas:

_ 28
G1=%/2(1 + 0,42)
— 39 _ _

d= /4":;16 — 0,447 M,

24000-0,16
X = —-_= 10]2’
9,866,182

= 9,86MIla, v1=0,42,

2,12:10,23/4
=———=(,924,

17 1+2,12-10,23/4
2
ky =282 - 3,78- 22208 4 218 (222)" = 1,78,

k,, =2,82-3,78-0,42 +2,18-0,42% = 1,62,
1,62:6,18

a’' =017 1n = 0,529,
0,447
B’ = 0,17 - In 2220028 — (469,
15,4:0,447
0,469 1‘(0'469/0,529) _
B = 0024 +05- o2 = 0,513,
N, = Ng + Mx'JZ/ __ 4000+4,2:2,7-0,57-23 420-1.8 — 416 + 58 = 474 kH,
n Yy 10 2:0,62+4:1,2%2+2-1,82
s=0513-—%_ = 0,00396 m.
9,86'6,18

JlonosTHUTEIbHAS OCa/iKa I-0f CBaM, HAXOJAIICHCS HA PACCTOSIHUU @ (PacCTOSTHHE
U3MEPSETCS MEKIY OCSIMU CBail) OT CBaM, K KOTOPOM MpHiIo’keHa Harpyska N;j, paBHa:
N
g 1.1’

[Iponymepyem cBau B pyHIaMEHTE U ONIPEIETUM BIMSIHUE COCETHUX CBall Ha CBAIO
Nel:

Sij:5
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Puc. 10. K pacdery ocagku cBaitHOTO QyHIaMEHTA
YtoObl HaWTU OCagKy BCEro CBaHOrO KycTa, HEOOXOJWMO HaUTH
KOA((ULUEHTHI Ojj, YYWUTHIBAIOUIME B3aMMHOE BIWSHUE CBal W Harpysky N;,

HpI/IJ_IO)KeHHYIO K K&)I(J:[Oﬁ CBac 110 (bOpMyJIaMZ
kU'Gl'l kU.Gl.l

017 In—2—1 — npu—2—1 "1
. "G a2, a
l]_ 0 kU.Glll<
’HpHZ'Gz'a_
N, M,
N=itg
n XY

Jiis mpumepa paccuntaeMm Ko PpUIKeHTH Oij ¥ Harpy3Ky ajs cBait NoNe2,.3 4.
Jnis 3Tux cBail 3HaueHue Kod(p(UUUEHTOB Ojj OyAyT OJAMHAKOBBI, TaK KaK OHU
HaxOJIATCS Ha OMHAKOBOM PAaCCTOSHUN OT CBau 1:
ky Gyl 1,78-9,86-6,18_293 -1
2:G,ra  2-154-12 7
012 =013 =01, =0,17-In2,93 =0,183
3HaueHue Harpy3ku st cBait NeNe2 u 3 — omuHAKoOBO, T.K. paccTostHue Y (0T OCH X
710 OCH CBau) JIJIsI HUX OJIMHAKOBO:

Ng . Myy  4000+4,2:2,7:0,6:23 420-1,2
N, =Ny ===+ 2= = 455 kH.
n Yy 10 2:0,62+41,22+2-1,82
s cBan Ne4:
N M,y  4000+4,2:2,7:0,6:23 420-0,6
N, =2+ = = 435 kH.
n RY; 10 2:0,62+4+1,2%2+2-1,82

AHanoruuHbIM 00pa3oM BeraucisieM i u Nj 11 Bcex ocTalIbHBIX CBal, yUUThIBas,
1o s cBail NeNe7-10 MoMeHTHasi cocTaBisIOIIAsl HATPY3KH JOKHA BBIYUTATHCS.
Pe3ynbrathl pacueToB 3aHeceM B TaOIUILy:
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Tabmuma 3
Pacuer 1onoJIHUTEBHBIX 0OCAI0K

[\] k - G ) l

C]J;EH a, M ﬁ Sij y,Mm | NpkH | s, M
2,00 | 1,20 2,93 0,183 1,20 | 455 [0,00137
3,00 | 1,20 2,93 0,183 1,20 | 455 |0,00137
400 | 1,20 2,93 0,183 0,60 | 435 |0,00131
500 | 2,08 1,69 0,090 0,00 | 416 |0,00061
6,00 | 2,08 1,69 0,090 0,00 | 416 |0,00061
7,00 | 2,40 1,47 0,065 0,60 | 397 |0,00042
8,00 | 3,18 1,11 0,018 1,20 | 377 [0,00011
9,00 | 3,18 1,11 0,018 1,20 | 377 [0,00011
10,00 | 3,60 0,98 0 — — —

Y. sij: | 0,0059

. ky-Gy-l
Jns cait Ne10 ycroBue ﬁ > 1 He BBINOJHSAETCS, CieaoBaTesibHO Ojj =0.
Gy

HTorosas ocagka cBaliHOTO (pyHIaMEHTa paBHa:
Syror = S + 255 = 0,00369 + 0,0059 = 0,00959 M ~ 1,0 cm.
Cornacuo tabmune I'.1 CII 22 [2] npenenbHas ocajaka Juisl MPOU3BOICTBEHHBIX
OJIHOATAXXHBIX 3JJaHUH C /0 KapkacoM paBHa 10 cM, cregoBaTeNbHO:
Syror = 1,0cM < 5, = 10 cMm.
VY cnoBue BBINOIHAETCS.

4.8. Onpeodenenue npoekmnozo omkasa céau

Cornacuo npunoxenust [ CII 45 [4] HeoOX0auMyl0 MUHUMAJIBHYIO HEPTHUIO
yaapa mosota Ep, kJ[>k ciemyet onpenensts no Gopmyse
E, = 0,045N = 0,045 - 567 = 25,5 k/lx
rae N — pacueTHast Harpyska, nepeaaBaemasi Ha cBaro, KH.
Tun MosoTa MOXHO NPUHMMATh B COOTBETCTBUM C Tabiuueid 4 (mpuBeIEHBI

XapakKTepUCTUKU  TpyOdaThix au3enb-mMojoToB OAO ‘“3aBon “Crpoiimart’.
XapakTepUCTUKH JPYTHX THIIOB MOJIOTOB MOKHO HaWTH B ceTH Internet):
Tabanma 4
XapaKkTepUCTUKH TPYOUATHIX JU3€Th-MOJIOTOB
Tun monora | CII-74 CII-75 CII-76 CII-77 CII-78A CII-79
(MCJITI-| (MCIOTI- | (MCHOTI- | (MCATI- | (MCJITI- | (MC/ITI-
XapakTepucTh 0600-01) | 1250-01) 180001) 250001) | 350001) | 500001
Macca  ynapHoit | g4 1250 1800 2500 3500 5000
4acTH, KT
Eneprust - ynapa, | 1, 29 42 58 82 118
kJIx
Bricora nageHus 3.5 3.2 3.0 3.0 3.0 3.0
MOJIOTa, M

[Tpuaumaem TpyOuaTsiii qusenb-monoT CII-75 ¢ sneprueit yaapa 29 xJIx.
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[IpuHATHIA THO MOJIOTA C pacyeTHOM »HHepruen ynapa E,; > E,, cienyer
paccUMTHIBATH 1O (OopMyIIe

my + my + ms
<
Eq

rae E; = 0,9GH;
K — k03 puiimeHT npuMeHuMOCTH MOJIOTA, 3HAUEHUS KOTOPOTO MIPUBEICHBI B TA0IHIIE
J.1 CIT1 45 [4];

my — macca MoJioTa, T;

m,— Macca CBaW C HaroJOBHUKOM, T (Maccy cBau npuHsTh 10 cepun 1.011.1-10,
MaccCy HaroJOBHHMKA IPUHATH 1,5 T);

ms — Macca moj6adka, T (MOXKHO TIPUHATH 0).

1.25+<2,§z+1'5>+° =0,19 < K = 0,6.

VYcnoBue BeinonHseTcss. MoJIOoT mo100paH BEpHO.
OrnpenenuM MpOEKTHBINA OTKAa3 CBau:

_ MAEq  my+e?(my+mz) _ 1500-0,16-36 1,25+0,2:((2,85+1,5)+0) _
@ Fa(Fg+n4)  mi+my+ms 822(822+1500-0,09)  1,25+(2,85+1,5)+0
0,0041 M,

rae F;— Hecymias cCnocoOHOCTh CBau, CM. ILII. 4.5;
1 — Ko3(ppunument, npuaumaembiii o tadmuue /.2 CIT 45 [4] B 3aBUCUMOCTH OT
MaTepuana cBau, KH/m?;

A — mnowmaab, OrpaHUYEHHAss HapYXHbIM KOHTYPOM CIUIOLIHOTO WJIM TOJIOrO
MOTIEPEYHOI0 CEUYEHHUs CTBOJIA CBaU (HE3aBUCHUMO OT HAJIMYMS WM OTCYTCTBHS Y CBau
oCTpHs), M?;

E,; — pacuetHas sHeprus ynapa Monorta, kJ[>, npuaumaemas no tabauue /1.3 CII
45 [4]. lns TpyOUaToro qu3eib-MoJIoTa:

E; =09GH =09-12,5- 3,2 = 36 /[,

G — Bec yaapHoO# 9acTu Moji0Ta, KH;

H — (hakTrueckast BbICOTA MAJICHUS YAAPHON YaCTHU JU3€Ib-MOJIOTa, M.

g% — Kod(QQUIUEHT BOCCTAHOBJIEHHWSA yHapa, NPUHAMAEMBIA IIpU 3a0HMBKeE
&KeJIe300€TOHHBIX CBallk M CBal-000JI0OYEK MOJOTAMH YJIApHOTO JEHCTBUSA C
MPUMEHEHUEM HAroJOBHHKA C JEPEBSIHHBIM BKIagpeM, £2 = 0,2;
Ipumeuanue: ecnu npoekmuwviii ocmamoyHwili omraz menvute 0,002 m, mo ciedyem
npeodycmMompems npuUMeHeHUe OJis NOZPYHCEHUSL C8All MOTOMA ¢ O0bULel SHepueli yYoapa.

[To utoram pacyera omnpenesaeHo, YTo Ui BOCIIPUSATHS ACHCTBYIOLIUX HArpy30K
noHagooutcs 10 cBaii C70.40-6 Mo KaXKIyr0 KOJIOHHY.

4.9. Onpeoenenue necyuwieit cCnocooHoCmu ceaii-cmoex

VYBenuuuM JJIMHY cBail TakuM 00Opa3oM, 4TOObl HMKHUM KOHEN ONMHpajcs Ha
TpeTuid cjiol rpyHTa (CKaly).

[Tpumem cBaro C90.30-6. Ceuenne cean 300x300 mm. [{nnHa cBan 9 M. beToH cBan
— B20. ApmupoBanue — ropsiuekatanas apmarypnas craib kinacc A |l (A 400) 912
MM. (cM. puc. 10).
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=570

hpocrs

6000
TJINHA MATKOIIJIACTUYHAA

3000
TIECOK Cpe/IHEl KPYTMHOCTH

_CKaJla_—

Puc. 11. Ha3naueHnue KOHCTPYKTHUBHOM TITyOWHBI 3aJ10KEHUS
pPOCTBEpKa U JAJUHBI CBaU

Cornacno CII [3], Hecymyro crnocoOHOCTh 3a0MBHOM CBau, CBaM-O0OJIOYKH,
HaOMBHON M OypOBOH CBaM, ONMUPAIOLIEHCS HA CKaJIbHBIM TPYHT, a Takke 3a0MBHOMU
cBad, omnuparouieiics Ha cnaboaedopMHUpPYEMBbIii TPYHT, NPUHUMAETCS PaBHOU
HECYIIe coCOOHOCTH OCHOBAHUS MOJT HUKHUM KOHIIOM CBau:

Fyj=y.R-A=1-20000-0,09 = 1800 xH

r7e Y, — kKoapuimeHT ycaoBuii paboOThI CBaul B TPYHTE, IPUHUMAEMBbIN paBHBIM 1;
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R — pacueTHO€ CONPOTHUBIIEHUE IPYHTA IIOJ HUKHUM KOHIIOM CBau-CTOMKH, Klla.
PacyeTHOe cONpOTHBIIEHHWE CKAJIBHOTO TpPyHTa JUIsl BCEX BHUJOB 3a0MBHBIX CBaii,
ONUPAIOUINXCS HAa CKaJbHBIE U cIa00Ae(pOopMUpyeEMbI€ IPYHTHI, CIEAYET IPUHUMATh
20000 xIIa;

A — miomanaes ONMpaHUSA HaA TPYHT CBau, NPUHUMAaeMas Uil CBAall CIUIOIIHOTO
CEYCHMS U IOJIBIX CBAall C 3aKPBITHIM HM)KHUM KOHIIOM PaBHOM IUIOLIAIH ITONIEPEYHOTO
ceueHus1 OpyTTO, IS CBail MOJBIX KPYTJIOro CEYEHUsI C OTKPBITHIM HM)KHUM KOHILIOM U
CBai-000JI0UEK — PaBHOM IUIOIIAU IONEPEUYHOT0 CEUYEHUs HETTO IMPHU OTCYTCTBUU
3aIIOJIHEHUS UX NOJIOCTH OETOHOM U PABHOM IIJIOLIAAN IMONEPEYHOTO CEUEHUsI OpyTTO
IIPY 3aII0JIHEHNUHU TOM MOJOCTU OETOHOM Ha BBICOTY HE MEHEE TPEX €€ AUAMETPOB.

[TpoBepuM NMPOYHOCTH CTBOJIA CBAaU KAK CKATOTO JKEI€300€TOHHOTO CTEPKHS:

Fycrpona=® (Ve Ry Ap+vy. Rs-A;) =1-(1-1,15-900+1-35-1,13 -
4) = 1,189MH = 1189 kH.
OnpenensomuM SBISeTCS 3HAYEHUE 0 HECYILEH CIIOCOOHOCTU CTBOJIA CBAU:
Npop = 1189 kH.
Konuuecmeo ceau

Moo 4800
Npon ' 1189 <~ WOHT

N=5 (3HaYeHHE N OKPYIJIAETCS B OOJBIIYIO CTOPOHY).

4.10. Koncmpyuposanue gpynoamenma

Cormacuo CII [3] m.m. 8.4 poCTBEpKH CTAaKaHHOTO THIIA, COCTOSIINE U3 TUTMTHON
YacTM M CTaKaHHOM 4acTu (MOJKOJOHHHKA), MPUMEHSIOT B 3JaHUSAX CO COOPHBIM
&KeJne300€TOHHBIM KapkacoM. Pa3mepbl pocTBepka B IUIAHE JOJKHBI MPUHUMATHCS
kpatHbiMU 30 cM, a o BeicoTe — 15 cm. I1.n. 8.13 paccrosHue mexay ocamMu 3a0MBHBIX
CBali-CTOEK JOJDKHO OBITH HEe MeHee 1,5d.

150 y 150
50 /450,450 / 50 o
T
| — B
i
Ol o
| N Tl Te)
| | 4‘,,, ‘ _ + q- H
: ‘ :
1300 3

Puc. 12. KonctpyupoBanue pocTBepka
PacueTtnyro Harpy3ky Ha cBato N, ciemyeT onpeaensiTsh, paccMmaTpuBas GyHIaMEHT
KaK TPYIIy CBail, OOBEAMHEHHYIO >XECTKHM POCTBEPKOM, BOCIHPUHUMAIOIINM
BEPTUKAJIbHBIE U TOPU3OHTAIBHBIC HATPY3KH U U3TUOAIOIINE MOMEHTHI.
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Jlnst GyHIaMEHTOB C BEPTUKAIBHBIMH CBAasIMH PACUYETHYIO HArpy3Ky Ha CBaro
J0ImycKaeTcst onpenenath mo ¢popmyse 7.3 CIT [3]

Ny  M,-y 4825 504-045 1245
N—nizyiz— 5 T4 045 —005+280= /g5 KH
rae N; — pacuetHas cxuMmaronas cuia, KH, nepenaBaemast Ha CBaliHbIA POCTBEPK B
YPOBHE €r0 MOJOLIBBI C YYETOM COOCTBEHHOI'O BECA POCTBEPKA!
Ng = Npacq + lpOCTB ) prCTB ) hpOCTB "Ypocrs T VF T 4800+ 1,3-1,3-0,6-23-1,1
= 4825kH

M, — nepenaBaemMblil Ha CBaliHBIM POCTBEPK B INIOCKOCTH ITOAOIIBBI PACUETHBIN
M3ru0aroii MOMEHT, OTHOCUTENIBHO TJIaBHOM LEHTPAJIbHOM OCH X IUIaHAa CBail B
IJIOCKOCTH ITOJOIIBBI POCTBEPKA;

N — 4ucno cBail B GyHAaMEHTE;

Y; — PacCTOSIHMSI OT IJIaBHBIX OCEH J10 OCH Ka)/10M CBau B ()yHJaMEHTE;
Y — paccTosiHUs OT TJIaBHBIX OCEH JO OCH CBau, JJISI KOTOPOW BBIYUCISIOT
pPacCUYETHYIO Harpys3Ky.

[IpoBepuM BBINIOJIHEHUE YCIIOBUS IPOYHOCTHU:

Npon = 1189 kH < Ny, = 1245 kH
VY cii0BUE MPOYHOCTH HE BBHITIOIHSAETCS.
VYBEIUYNUM pacCTOSIHUE MEXKy OCAMU cBail 10 600 MMm:

y

150
50 : 600 | 600 : 150 50
I R
| —Nol 9
o
o ©o X
608
— o
oo
| | | O
R
1600 =

Puc. 13. KoHCTpynpoBaHue pocTBepKa
Nd Mx 'y 4839 504 - 0,6 1178
N=—+= = + =968 + 210 = H
n T %y? 5 T 4062 + /758%
Ng = Npaeq + lpOCTB ' prCTB ' hpOCTB *Ypocrs " ¥r = 4800+ 1,6-1,6-0,6-23-1,1
= 4839kH
HpOBepI/IM BBIIIOJIHCHHUC YCJIOBHA TPOYHOCTH:
Npon = 1189 kH > Ny, = 1178 kH
Ycnosue IMPOYHOCTHU BBIIIOJIIHACTCA.
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Ocanka QyHmaMeHTa HE MPOBEPSETCSA, T.K. OHA OyJeT 3aBEJOMO MEHBIIE, YeM
ocajka yHIaMEHTa C BUCSYUMU CBasIMH.

OTka3 cBau HE pacCUUTHIBACTCS, T.K. PUHSATA CBas-CTOMKA, KOTOpasi 100UBaeTCs
710 HYJIEBOTO OTKa3a. [l 3a0MBKU CBail MOXKET OBITh MCIIOJB30BaH TOT JKE JU3EIh-
MOJIOT, YTO U JUISI BUCSYHMX CBai.
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