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NPAMOYronbHOW BanKn-CTEHKMU
METOOOM KOHEYHbIX pa3HOCTEN
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Mpumep. [Ins 3agaHHON BanNKN-CTEHKN €AUHNYHOW TONLWWHBLI, NOCTPOUTb
aMopPbl HOPMarsibHbIX U KacaTenbHbIX HANPAXEHUN.
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HaHocMM Ha NoBepxHOCTb 6ankn-cTeHku ceTky ¢ warom Ax =Ay =15 wmu
1 HYMepYyeM Y3ribl CETKU C Y4ETOM CUMMETPUMN.
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OnpepensiemM 3Ha4yeHuss OYHKLUUW HanpsiKEHUN B KOHTYPHbIX U B
3aKOHTYPHbIX TOYKaX MCMNOSb3Y0 paMHYH aHanoruio.

CTpoum antopbl: n3rndarowmx MoMmeHToB « M» n npoaonbHbiX cun «N» B
nobon cTaTtuvecku onpenennumon pame, MMeEtoOLLEN odepTaHne KOHTypa

DankKn-CTEHKMN.
40 kH/m

SYYYVYYVVVYVYVYVYEA

6 m

60 xH 60 kH
> —

80 kH/m 80 KH/M’
1,5 m 1.5m

6 M

1.5m




6 m

60 kH

1,Sm,

XBB:EHHHHHH,ZU

AL

40 kH/m

|

6 m

6 M




AYB

40 kH/m

Xg BLI VI LI LT

iN

6 m

SMp! =0; =Y -6+40-6-3=0
Y, =120 xH
SF,=0; Yg+Y, —40-6=0
Y =120 xH
HY . _
My =0; X, -6-60-4,5=0
X, =45 kH
SF.=0; Xp+X,;-60=0
Xz =15 xH




2 Y=120 kH
Ye
Xp=15 kH
[1lpoBepssiemM paBHOBECKUE HUXKHEN YaCTun
=
O
gi()K_H, Y,~120 kH
. 80 kH/m 80 KH/Ml X745 kH

Ty
/1,5]1/1 J(—

SF.=0; 60-15-45=0
>F, =0; 2-80-1,5-120~120 =0

XMz =0; 60-4,5+80-1,5-0,75+80-1,5-5,25-120-6-45-6 =0
3



111 11 I 11 111

1A

v 120

VI

VII v IX VIII  VII

3HauyeHus DYHKUUK HanpsiKEHUN B KOHTYPHbIX TOYKaX

T_ 1 0Oo01 1
15
LY IV é——
oV V ¢————
© o N, kH ©
‘VH VIII IX VIII VILL
[o] ]

45

¢, =M

K

¢p =180 xHm Orv = 22,5 kHm Py =0
o =135 kHwm oy =45 kHm Oy =90 kfHm
Py =0 Oy; = 67,5 kHwm O =90 xHwm

120



.b a .b
111 I 1 11 111
Ji o I [ m o HOBI ? o
15
| 1 |2 v, 1y v
.V 04 3 04 v od 120y Vv V ¢—
© om. N, kH ©)
$vL U6 > 46 v | ————9 VI VI $—
X VIl VII IX VI VI
v jvim X vill_f v v A I 5 I T
/g |7 45
3HaYeHUs PYHKUNU HANPSXKEHNN B 3aKOHTYPHbIX TOYKaX
nK 5 K 3Kt
q%m::(Pm<+%2°A¢°p%w o :ﬁ — >
7

30eCb

At = Ax wimm Ay

At

At

10

120



[ b ] b
JLln I L1 I }\H ? 11’ ITl 11)1
= (_) N
15
¢ v ¢ 2 ! s 2 & v —e IV IV ¢—
l \Y '4 3 .4 l \Y ) d 120—4 v Ve— |
© om. N, kH ©,
$VI_ 16 5 16 JVi ———¢ VI VI ¢———
vih |vim |x  |vin | v X Avi vir X v il
T ' ] [o] I
S olg |f 45

O, =@ +2-Ay-Ny =@, +2-1,5-(-=15) =@, — 45

®p :(P2+2'Ay’NH =0 +2'1,5'(—15):(|)2—45

P, =@y +2-Ax-Np =@, +2-1,5-(-120) = ¢, —360

11

120



1 | | o1 1
15
c v [2 | 12 v ¢ 1y v
d_Jv 4 38 [4 v ldipol—+v vi——120
© om. N, kH ©)
€ .VI 06 05 06 Vi oe —e VI VI ¢—
X VIl VII IX VI VII
vii  |vin | 1Ix vl | v A L
& o = o > > I
ol [ 7
.f ‘g .f 45

Oy =0, +2-Ax-Ny =0, +2-1,5-(-120) =, —360
P, =0 +2-Ax-Ny; =05 +2-1,5-(-120) = ¢4 —360
O =Qs+2-Ay-Nyy =g +2-1,5-(-45) = g —135
Py = Qs +2-Ay-Niy =5 +2-15-(=45) = 95 =135 12



3anunceiBaem ypaBHeHMe COBMECTHOCTU AedpopMaumn B KOHEYHbIX
Pa3HOCTSAX ANA TOYEK BHYTPU KOHTYpa B6ankn-cTeHKN C UCMNoSib30BaHNEM

LwabnoHa
Ax = Ay
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[Nocne noacTaHOBKM 3HAYEHU YHKLUN HANpsKEHUN B KOHTYPHBIX U B
3aKOHTYPHbIX TOYKaX 6ankn-cTeHKK, noryyYaem CrieayroLyo CucTemy
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[prBOOUM CUCTEMY YPABHEHUA K CUMMETPUYHOMY BUAY.
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Ecnun cuctema ypaBHEHUN K CAMMETPUYHOMY BUOY HE NPUBOOMUTCHA, TO
nuem owmnbKy B pacyeTax.
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CumMmmeTpuryHasa cucteMa NMHEenHbIX anredbpanyecknx ypaBsHeHUN
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Pewaem cnctemy ypaBHeHnn Ha OBM 1 Haxogum BENUYUHBI PYHKLUN
Hanps>KeHUn B y3rax CeTKM.
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3Ha4YEeHNS PYHKUUN HANPSXXEHNW B y3nax CETKM.

o] (198,97
o,| [156,28
03[ _[20376
0, (169,35
os| (174,74
og| (159,74




v =

Ctpoum antopy O, B cedeHun a-g
4
b _la b
I1I [1 I I1 II1
= L D
1A 2 1 2 v C
. 4 \ 4 4 \ J
\ 4 3 4 \ d
\ 4 L 4 \ 4 L
VI 6 .5 ‘6 .VI .8
vl fvim [1IX O |vin v
L <
S lg |f

23



Touka | b a b
I11 [1 I [1 11
® &
C 1A% 2 1 2 IV
& 5 ?
4 d - v o = 2 4 ¢ Y
e VI 6 5 6 VI
@ - i ¢
X
l VII VIII IX VIII l VII >
fSolg |f

- — — 2L
- 0, (pZI + _ (198,97 —45) 22 180+198,97 _ 3138 xlla
’ Ay 1,5

0)

24



Touka 1

I11
®

v =

C 1Y 2 1 2 v
* @
)\ d \Y 4 3 4 | \V,
e VI 6 5 6 VI
® P ) §
d VII VIII IX VIII l VII
folg |f

@ —2¢,+¢; 180-2-198,97+203,76

9) ~
x,1
Ay2

1,5

=—6,302 «lla



To4ka 3 b a b
L \ 4  J
00| 11 I Il I
O > < D |
C v 2 1 2 1A% &
& & o ® 4 ?  (
d v |4 [3 |4 v |d
¢ > o & * L ¢
le vi [6 [5 |6 VI le
X
lvo lvin J1X vl lvo .
@ f @ g @ f

— 20, -2:2 4
Ay 1,5

cyx,3 ~

20



Touka 5 b a b
I1I [1 I I1 111
2]
C v 2 1 2 A%
® &
l d V 4 3 4 l \Y%
e VI 6 5 6 VI
® ¢ |
X
d VII VIII IX VIII l VII >
@ f L 4 g O f

0y — 2(p52+ Oix _ 203,76—2.1274,74+9O 24764 ila
A 1,5
Y4 ’

cFx,S ~

27



Y
Touka IX b a_ b
—_— T
o v 42 1 22 IV
|72 A G I C v
& VI 26 45 6 QW
vt vt Jix v o X
I/ g |f
6~ OF —2(PI;2< TP, _ 174,74—2-9O+2(174,74—135) _
’ Ay 1,5
=135,324 «lla

28



40 xH/m 1Y
O 55

126,302

80 kH/m  9I. O,, klla

29



Mposepka pacyeTa LV
40 kH/m

TYvyvvyosgsg

11\ 6,302
31 5,027

60 kH 5

24,764

X

15 324

T_T_T_T IX

80 kH/m 1.0, klla

ZFX = O, 6O+1,5(_39138_69302 n _6,302_159027 N

2 2
—15,027 - 24,764 L T 24,764+ 15,324) 0
2 ) -

_|_

30



140 i 1Y My =0; 40-3-1,5-80-1,5-2,25—
RRERRE LS ~60-1,5+3,138-1,5-3,5-1,5+
. 6.302-3,138

16302

-LS(3+%}L5+

L

3

15027  +6302-1,5-2,5-1,5+
| 15.027-6,302

)

60 xkH 5

24,764

-LS(2+%}L5+

Al

15,324 X

= +15,027-1,5-1,5-1,5+
80 kH/m  dm. 6., klla 24.764 —15,027
_|_

-LS(L+%)1§+—

+24.764-1,5-0.75— 24’764;15 324 15 %-1,5 ~368.11-375,03 =

=—-06,92
31



[lorpeluHOCTb pacyeTa

5 —6.92

= 100% = 1,8%
—375,03

32



Ctpoum antopy O, B ceveHuu d-d

ry
b la b 2
® ® ® _6(P N(PH_Q’(PC+(PH
Oyc=732 7 2
m | I I - ox c Ax
C > & & 2
C v 2 1 2 A% C
[ <> (> & \ £
od .V 04 03 04 .V Od
.e .VI 06 05 06 'VI .e
X
l VII .VIII )i IX )i VIII ! VII s
.f .g .f

33



Y
Touka V b a b
—_ LI
oL v g2 [ SN AL
2 S A I R I A
& VI 26 45 6 QW
I/ g |/
o0 —20y +¢, _ 169,35-2-45+(169,35—-360) _
PAY A2 1,52
=—-49,467 «lla

34



Touka 4

I

I11
®

¢V g2 (T g2 I
2 A I I I b
& VI 26 g5 6 VI
Lvi Jvm [ix [vm v X
I/ g |/
G4~ P3 _ZA()P:;"‘ ¢y _ 203,76 _21'51269’35 A —39,973 «klla

35



Touyka 3

b b
.IH I : — !
o & [ENNIE 2 2
W lv 14 S . Y
o& 8 (e 2 $° AL
I/ g |f
S _i(xpg +Q _ 169,35—2-?(;3;,76“69,35 30587 xila

36



40 kH/m
Y Y Y Y Y Y VYV VY Yy
\Y 4 8 4 V
[TTTELIT]
y — o0 — o~
\O N o \O
YT 2 o
) N N N N
<t 7 <t
III. O, ., K
y» e
[lpoBepka pac4yeTa
SF, =0, —40-6+15- [49’467 +39,973+30,587+39,973 + 49’467) —

= -240+240=0 .



Onpenenum 3HaueHNs KacaTerbHbIX HaNPSXKEHA 1

KBaJpaToB U NOCTPOUM 3MOPY

Y

2
. 09| OnptOny—@nn— P
xy,C ~
g 0x0y | . AxAy
Ay
I I I Il I
@ & @)
A
v 2 Q 1 2 v
@ L 4 .
\Y% 4 ’ 3 4 Vv
[ @ ©
vif 6 Q 5 6 |w
vl Vil X lvil ]vn ZC

B LieHTpax

38



Toyka A e
I Il I II I
9

IV 2

VI 6

DA

vl Vv X viht |vgp X
(& < &

oy 0~ —¢; 135+198.97-156,28-180 _
ot AxAy 157

=-1,027 «lla

T



Toyka B e
III II I I 1
9]

IX X
Vi vil Lvir v S

P+ O3 0, — @ 156,28+203,76-169,35-198,97
xy,.B AxAy 1,52 =

=-3,68 xlla

T

40



Touka C '

i Il , Il I

vl Vv X viht |vgp X
® = - >

Qs — o~y 169.35+174,74—159,74- 203,76 _
i AxAy 1,52

=—8,627 klla

T

41



Toyka D e

I1I IT I II [II
5

IX X
VII] VI J AL %V

oD AxAy 1,52

=—6,667 klla

T

42



40 IJ-[/MA Y

YYvvy
A\ 1,027
B 3,68
60 xH C 8,627
> -
D 0,667
> X
il

R0 H/u Ol Txy’ klla

[lorpelHOCTbL pacyeTa

2,88
120

O 100% = 2,4%

[1lpoBepka pacyeTa

SF, = 0; —40-2,25+80-15-

L 1027.0,75—
2

1,027 +3.68

2
3,68+8,627

2
8,627 + 6,667

2

LS -

LS -

LS -

— % -6,667-0,75 =

=120-117,12 =288
43



[Mporpamma gnsi pacyeta 6anku-cteHkn MKP

r
. PacueT npamoyronbHow Banku-cTeHku |
“ Pazmepebl Cetka
| n B Nx 4 -
AMHa M "
| : f N YV YUYV VWV VY VAV ¥y e
Boicora 6 M Ny 4
TonwuHa 1 ™
Harpyska
t;?,' CocpegoToyeHHan Crpaea 16 16 = o2 %
(") PacnpegeneHHaa
P 50 kH a 15
‘7 Kpaii Pumq a
j"::? Ceepry  -40 0 6 10 11 12 13 14
() Crusy 80 0 15
() CHuay 80 45 6
(©) Cnesa B0 15
@ Cnpasa  -B0 15
60 _|s 6 7 8 g 60
0 1 2 3 4
80 80
MokazaTe Ha pUCYHKE
] [ ] [ ] ‘ ? [V|Harpyska (V] Cetka [V] Homepa ysnos PACUET
003BUTE Wamenure Ypanure .
L & (V] 3niopa [V] 3nauerma V] Wrpuxoska

44



7 -

li Pacuer npamoyroabHoi Banku-cremkn G| X
Jnopa HOpManbHbIX HanpsXeHWn o_x, klla
| 40
\
CV Y VY H YV Y Nk VY Y RV VY e
-3.13838
15 16 18 19
-6.29982
10 11 13 14
-15.0312
60 s 5 7 X g 60
-24.7614
0 1 2 3 -
15.3232
80 80
3nopa HanpAKeHW MNokazaTe Ha pUCYHKE
@ o = ® oy @K Xy KoopauHara ceyeHua Harpyska Cetka Homepa yznos M CxORHIE LaHHbe

@ BeprukanbHan

() FopusoHTaneHasA

3 3niopa

3HaveHuA Wrpuxoska




i Pacuet npamoyronbHoit Ganku-cremku

Jnopa HOpManbHbIX HanpsaxXeHu o_y, klla

i o T

NYV VBV VY P

15 16 17 18 19
10 11 12 13 14
60 g ’ = g L 9 60
2 2 R
5 s & 8 5
= £ o =
P} =)
@ @
~ (%]
i 0 1 2 3 4
E 80 80
3nopa HanpAKeHWi MNokazaTe Ha pUCYHKe
Ooy @c y ©1 Xy KoopawHara ceveHun Harpyska Cetka Homepa ysnos e T
(") BeprukaneHaa @ [opusoHTankHanA 3 Jniopa 3HayeHua WTpuxoeka

46



. , —
T e R mEE
o 3niopa KacaTenbHbIX HanpsxeHun 1_xy, kla
4

NYVVHVVY

40
NYVYVNYYY
| \
_1.02468
15 16 17 18 19
3.68194
N
\
10 1 42\ 13 14
\
\
\
\
2 Y
] -8.62576
1
60 |5 6 —— 8 g 60

{

1
1

>

—~ -6.66763
- 0 1 2 3 4
0
E 80 80
3Aniopa HanpsKeHui MokasaTb Ha pUCYHKE
KoopauraTa ceueHus Harpyska Cetka Homepa yznos B
1.5+ 3niopa 3HaueHua Wrpuxoeka

l/"\ l{;‘x =\
Doy Ooy @14,
© BeprukaneHaa () MopuzoHTaneHasa




PacueT npu ware cetku Ax=Ay=0,15 wm
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Vaen HanpsikeHve o, kl'a nOFpeIC_)UHOCTb,
npn Ax=1,5m npun Ax=0,15 m /o
I - 3,138 - 1,367 56,4
1 - 6,302 - 6,414 1,7
3 - 15,027 - 18,477 18,7
5 - 24,764 - 23,126 6,6
IX 15,324 32,301 52,6
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HanpsxeHue o, kl'a MorpeLuHocTb

Y3en Y o !
npn Ax=1,5m npun Ax=0,15 m /o
Vv - 49,467 - 46,559 5,9
4 - 39,973 - 40,461 1,2
3 - 30,587 - 27,818 9,1
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HanpskeHnue 1, kl'la MorpeLuHocTb
Y3en X o !
npn Ax=1,5m npun Ax=0,15 m /o
A - 1,027 - 0,845 17,7
B - 3,68 - 4,422 16,8
C - 8,627 - 10,223 15,6
D - 6,667 - 5,523 17,2
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