Jlekuus 6
[ IpOYHOCTH U YCTOMYUBOCTH I'PYHTOB.

/laB/ieHre rpyHTOB Ha MOAIIOPHBIE
CTE€HBI
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da3p1 HAMPSHKEHHOTO COCTOSTHUSI TPYHTA

Perp S P <Puguxp Puanip <P <R, R,<p<p, P > Pu
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PazButHe gedpopmaruii B rpyHTax:

1- 30Ha YIUIOTHEHUS,

2 — 30Ha IJIAaCTHYeCKUX gedpopmanuii;
3 — MOBEPXHOCTH CKOJIbYXEHUST;

4 — Bastbl (OyTpbI) BBIMHUPAHUS IPYHTA.

pCTp - CTPYKTYPHAs IPOYHOCTb I'PYHTA
pHaq_Kp - HAa49aJ/IbHOE€ KPDUTHUYECKOE€ JaBJIEHHWE Ha I'PYHT

R,, - HOpMaTHUBHOE COTIPOTHUBJIEHUE I'PYHTA
Py - IpeAenbHOe KpUTHYeCKOoe JaB/IeHWe Ha TPYHT



Kpurnueckve Harpy3ku Ha rpyHTbI OCHOBAaHMUSI

|
; Ce
e s I
X
S eararriTEEiivaynng
z\
PeanpbHas cxema PacyeTHas cxema



Kpurnueckve Harpy3ku Ha rpyHTbI OCHOBAaHMUSI

PaccmoTpum TOUYKy «M».
BepTukanpHble M TOPU3OHTa/IbHBIE HANPSDKEHUSI OT COOCTBEHHOIrO Beca
TPYHTa:

O, +yz=y'd+yz

..gO
Y,
og—ﬁclg——l G\,

Ilnst ynpoujeHUst: TUAPOCTATUYECKUM 3aKOH paclipefie/ieHrsi HalpsDKeHUH,
T.e.& = 1:

!
C;, =0, =Y d+Yyz

MakcuMmasibHble ¥ MUHHUMAQ/IbHbIE T[JIaBHbIE HAIMPSDKEHUsI OT I10I0COBOM
Harpysku pg (popmyna Muryena):

0,,,—p°(a+s1na)
C;, = ‘I;O(a sinat )
([




Kpurnueckve Harpy3ku Ha rpyHTbI OCHOBAaHMUSI

[lomHbIe HanIpsHKEeHUS B TOUYKe «M»:

0]=0|g+0,p:y'd+yz+&(a+sina) i
T -
0,=0,,+0, =Y'd +yz+%(a—sina) |

Yci0Brie BOSHUKHOBEHHMS TPeIe/IbHOTO HAPSDKEHHOI'O COCTOSIHUSA I'PYHTA B
TOUYKe «M»:

G, —G;

=sInQ
c,+0,+2c-ctg@

- ny{ sing

Y Y

&sina—sin(p &a+y’d+yz =C-COSQ
- - (1)
z=Po| 2B -—y—d—gctg(p



Kpurnueckve Harpy3ku Ha rpyHTbI OCHOBAaHMUSI

YpaBHeHUe (1) onpezaensieT IIyOUHY pacrooXeHUsT 06/1acTell peebHOIO
pPaBHOBeCHs IPU MPOU3BOJIbHBIX 3HA4YE€HUS YTI/Ia BUAUMOCTHU .

dz
MaxkcumMasnbHast ITyOUMHA Zyy gy (E = 0)

dz cosa

e [ EOORE o 1
do my\ sing

[Ipyu z = Z 4y -

COSOL = SIn P
T.C.

I :
a=5—¢ M Sinol=cosQ

Torga z,,q, OTIpeensieTcs:

o = p_—yd(ctgcpw—zj—y—d ~Eotgo
Ty 2) v Y




Kpurnueckve Harpy3ku Ha rpyHTbI OCHOBAaHMUSI

Kputuueckoe maBieHre Ha ocHOBaHHe (06/1aCTH IPeIETHbHOTO PAaBHOBECHS
Pa3BUBAIOTCS Ha TTYOUHY Zpp 05 ):

_ (Y Zpee +7'd +c-ctgq))+ ,

P ctgp+o—m/2 re
HauvanbpHoe KpuTH4deckoe faBneHue (Z, = 0), Ha rybuHe d :
COSOL = SIn P
d i
T .
o =5—(p M SIno = CosQ

Torga z,,q, OTIpeensieTcs:

. n(y'd +c-ctgo)
R ctgo+o—m/2

+'d




Kpurnueckve Harpy3ku Ha rpyHTbI OCHOBAaHMUSI

HopmaruBHOe compoTuBiaeHHe TpyHTa (06/acTH  MpeebHOTO
paBHOBeCHs Pa3BUBAIOTCS HA IMTyOUHY Zy, 4, = 0,25b):

n(0,25yb+y'd +c-ctgo)
ctgo+o—m/2

+v'd

R=Myb+M, yd+M,c

M, ,M,, M. - Tabnunblie KO3PPUIMEHTDI, 3ABUCAILME OT

PacuyeTrHoe compoTuBiaeHHe rpyHTa (06/71aCTU TpeAeTbHOTO PABHOBECHS
Pa3BUBAOTCSI Ha TAYOUHY  Zpygy = 0,25b, yYHTBHIBAIOTCS SMITUPUYECKHE
K03 PULIMEHTHI):

®. 7 xR, (crporoe pemenue)
CHuIT 2.02.03-83 ,"‘““':::::::::::‘

________________ /
OMIIUPUYECKUE KO )([)(l)mmen Ibl \ Prau.xp



Kpurnueckve Harpy3ku Ha rpyHTbI OCHOBAaHMUSI

. Vel " Ve2
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. [kz'My'b'y”+Mq'd"y,”+MC'C]
BoruvcieHue KoadpbUIMEHTOB 110 GpopMylIe:
T
M, =
Y T
4(ctge + ¢ —5)

T
M, = +1
q n
ctgp+¢—5
- ctge
M, = T
ctgp +¢ —5

Ye1, Yoz - KOdpPUIMEHTHI YyCIOBUM pPaboThl IpyHTa (3aBHUCAT OT BHAA
IPYHTA U KECTKOCTH 3JaHHs)

k - xoapPUIMEHT, YYUTHIBAIOLIUN CHOCO0 IOaydYeHUs: (QU3HUKO-
MEeXaHWY€eCKHX XapaKTePUCTUK I'PYHTOB;

k , - k03 dULIMEeHT, yYUTHIBAIOLUN ITUPUHY MOLOIIBBI PyHAAMEHTA



MeponpusiTHsA IO CHU>KEHUIO Pa3MepoB 00JIacTe
IJIACTHYeCKuX gepopmanmi
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Hpe,Z[EJII)HOe KPpHUTHUYECKOEC IaBJ/ICHHNE HAd TPYHT OCHOBAHMUS

Pul(X)

Pemrernrie Cokom0BCKoTO (1952)

pi=N ¥ %+N, Y d+N,

C)

N,,N, uN_ - f(o,

(8]

X



Hpe,ZLEJII)HOe KPpHUTHUYECKOEC IaBJ/ICHHNE HAd TPYHT OCHOBAHMUS

p=NE by N Yy d+ N, E ¢ by 9
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b=b-2e; [I'=l-2e¢ 1l | =N
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YcTOM4YNBOCTH OTKOCOB M CKJIOHOB.

8)
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YcTOM4YNBOCTH OTKOCOB M CKJIOHOB.




YcTOM4YNBOCTH OTKOCOB M CKJIOHOB.




YcTOM4YNBOCTH OTKOCOB M CKJIOHOB.




YcTOMYUBOCTh OTKOCOB U CKJIOHOB.
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YcTOM4YNBOCTH OTKOCOB M CKJIOHOB.

YCTOMYUBOCTH H/I€a/IbHO ChIyYero rpyHTa (>0, c=0)

PaccMaTpuBaeTcs yacTulia
f M Ha oTKoCe.

T =G -sina

N = G - cosa

T"=N-f
T'=G-sina-tge

YcnoBue yCTOMYUBOCTH:

T<T'

tga < tge
a<s @




YCTOMYMBOCTH HAEaTbHO ChIITy4ero rpyHTa (¢>o0, c=0) npu
AecTBUY QUIBTPAIMOHHBIX CHJT

WL - ypoBeHb IpyHTOBBIX
BOJ;

D - rupposrHaMruyeckoe
aBjeHue

D=y, n-1I
I = AH /Al

Touxu A 1 B - Touku BbrIxoza
GUTBTPAIIIOHHBIX TIOTOKOB

B Touke B w = 90°




YCTOMYMBOCTH HAEaTbHO ChIITy4ero rpyHTa (¢>o0, c=0) npu
AecTBUY QUIBTPAIMOHHBIX CHJT

YCcTORYUBOCTH OTKOCA:
Al T >y Sina+ D,

py calisiune TS Ty=0"tgo

T

t > —
9o =

Ysp " Stna + D

oy O s Y t >
S0, ORI S LB e S S 9P Ysp " COSax — D ,

D;=D:-sinw
D,=D"-cosw

YcnoBue yCTOMYUBOCTU:

Vo g (Yspt+¥w " 1) - tga

n

(YsptVw ') " tga (Ysb—Yw "N - tga - ctgw)




YcTOMYUBOCTH €A IbHO CBA3HOTIO rpyHTa (=0, C>0)

B

YCcTOMYUMBOCTH OTKOCA:
o1 =Y hy

0'3=0

01 — 03

o4+ 03+ 2c-ctge

\

= Sing




YCTOMYUBOCTH €A IbHO CBA3HOTIO rpyHTa (¢ >0, C>0)

B

YCcTOMYUMBOCTH OTKOCA:
o1 =Y hy

O-3=O

01 — 03

\

o4+ 03+ 2c-ctge

= Sing

f

2C*CoOSQ

=T —sing)




OuneHka ycTOM4YMBOCTH OTKOCOB METO,0M
KPYIVIOLWJINHAPUYECKAX MTOBEPXHOCTEN
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OuneHka ycTOM4YMBOCTH OTKOCOB METO,0M
KPYIVIOLWJINHAPUYECKAX MTOBEPXHOCTEN

O.=q.b.l, rtnel=1wm nor. oTkoca
N,=(Q,+G,)-cosaq,
T=(0, +G,) sina,

= N.tgo, +c¢, |,

[ =b /cosa,, TIE/,— IIMHA OJOIIBBI i-I'0 OTCEKA

MOMEHT CABUTAIOIIUX CHII: M W= E T,

MowmeHT yaepxusaomux cut: M o = I‘Z T;'-I— I’Z]I

Koa¢dpuimeHT ycTonunBOCTH: k =—=



OuneHka ycTOM4YMBOCTH OTKOCOB METO,0M
KPYIVIOLWJINHAPUYECKAX MTOBEPXHOCTEN




CmocoO6bI 00ecreyeHUsI yCTOWYUBOCTH OTKOCOB

S

| — npurpy3ka HU30BOI1 YaCTH OTKOCA; 2 — apMHUPYIOIINE CTEPIKHEBBIC
IEMEHTBI (CBaH, HAre/n); 3 — NOBEPXHOCTb CKOIbKCHUS; 4 — MPOYHbIH
I'PYHT; 5 — apMHUPYIOLIHE CETKHU; 6 — HACHIIb



CmocoO6bI 00ecreyeHUsI yCTOWYUBOCTH OTKOCOB

Mepsl 10 00ecreyeHn0 YCTOHUYUBOCTH OTKOCOB:
| — noanopHas cTeHa; 2 — niaura; 3 — cBas; 4 — LIIMOHKA; 5 — aHKep;
6 — MOBEPXHOCTHOE 3aKperuieHue; 7 — NyOMHHOE 3aKpeIuIeHUe



/laBieHre rpyHTOB Ha MOANOPHBIE CTEHbI

A%%//,////////




/laBieHre rPYHTOB HAa NOAIOPHBIE CTEHbI
£\

CBs3b J1aBJ€HUS TPYHTA £ C BEJIMYMHONW M HANPaBJICHUEM
FOPU30HTAJIIBHOIO CMEILICHUS coopykeHus U



/laBieHue rPYHTOB B COCTOSTHUM MOKOSI.
AKTHBHOe J1aB/ieHue

CocrosstHue nokost: U=0 vV
6, =0,=——0,=¢&0,
N

AxTHBHOe naBseHue: U<o

YpaBHEHHE NIPEAETBHOTO 5 —G
PaBHOBECHS CITTYYEro —L 3 =sing
rpyHTa (¢ = 0): C, + 0,
WJTH
2
o, =0, tg"(45°-0/2)
YpaBHEHHE MPEIEITLHOIO c, — O, .
pPaBHOBECHS CBA3HOIO ‘ =Ssmao
rpyHTa (¢ # 0): G, +0;+ 2c- clg o

HIJIH

o, =0, tg*(45°—@/2)—2c-tg(45° - ¢/2)



AKTHUBHOe JaBJIeHHe
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Colnyyuii rpyHT: |0 =

a

Cessuplii rpynt: |G, =Y Z tgz (450 —(p/2)— 2¢: tg(450—([)/2)

[Tpu Harpyske Ha NOBepXHOCTH: O_ =0, =Y z+q, O, =( tg’ (45° —(p/Z)




Buabl 5ir0p aKTUBHOTO JaB/I€HUS
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IlaccuBHOe JaB/1eHue

C,=0,=YzZ

o, =0, tg> (45°+@/2)+2c-tg(45°+¢/2)

o, =7z tg’ (45°+@/2)+2c-tg(45°+¢/2)




CmocoO6bI MOBBIIEHHS YCTOMIHUBOCTH MMOAIIOPHBIX CTEH

K. = 1,0

I — yronkoBas cteHa (¢
Pa3BUTOM MMOJIOIIBOH);
2 — 3aChINKa IPYHTOM C
OONBIIKUM @; 3 — yIIop;
4 — pa3rpy3o4Has
IJIMTA; 5 — aHKepHas
TUIMTa




CmocoO0bI MOBBIIEHHA YCTOMYIHUBOCTH MOJITOPHBIX CTEH

CrniocoObl MOBBILIEHUS YCTOUMYUBOCTH MOAIIOPHBIX CTEH:
[ — noanopHas CTeHKa; 2 — apMUPYIOLIUE JIEMEHTBI B BH/JIE CETOK;
3 — MOBEPXHOCTh CKOJIbKEHUS; 4 — CTEPIKHEBBIE apMUPYIOIIINE
3JIEMEHTHI (CBau, Harejau); 5 — NPOYHbIA I'PYHT



