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Mustaqil ish masalalari

1-MASALA YECHIMI

Bir uchi bilan qistirib mahkamlangan po lat sterjen 1-shaklda

ko rsatilganidek yuklangan.Bunda:
F, =2,0 T =20kn,

F> =4.0 T =40 kn,

A=1,0 cm’=1,0-10"m’,

A,=1,8 cm’=1,8-10"m’,

a=2m,

B =1,8m,

c=1lm

Kesimlardagi bo ylama kuch, kuchlanish hamda kesim uchining absolyut

deformatsiyasi epyurasi yasalsin.
Qirqish usuliga binoan kesimlar alohida ko’riladi.
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1.Bo ylama kuch «N»ni aniglaymiz.

I-I xecum yuyH N;- F, =0 N;=F, =40kn
II-1I kecum yuyH N, -F, =0 N,=F, =40kn
[I-IIT xecum yuyH N; -F;- F, =0 N;=60kn



2. Kuchlanishlarni « 0 » aniglaymiz o :%

A 001

N 40
0, =—2=——=2222kn/ M’

A, 0018
0'3=—3=i=3333KH/M2

A, 0018

. o N-/

3.Deformatsiya «Al» topiladi. Al = A
ar =N ALy sy,

E-A, 2-10°.0,01
A€2:N2'6: 4(3-1,8 2105

E-A, 2-10°-0018
arg=ad_ 002 5503,

~E-A, 2-10°-0,018



2- MASAILA YECHIMI

STATIK NOANIO MASAILA.

Statikaning muvozanat tenglamalari yordamida aniglab bo lmaydigan
masalalarga statik noaniq masalalar deyiladi.
1) Masala bir marta statik anigmas, chunki hamma aktiv va reaktiv kuchlar
sterjenning markaziy o"qi bo ylab ta'sir etadi.Shuning uchun statikaning bitta
muvozangat tenglamasiga ko shimcha tenglama tuziladi.Buning uchun quyidagi
usul bo"yicha hisob sxemasi tuziladi.
- sterjen quyi chegarasidagi qo zgalmas boglanish olib tashlanadi;
- olib tashlangan boglanishning ta'siri noma'lum reaktiv kuch R, bilan
almashtiriladi.
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Berilgan: F=280 kH,
A=14-10" m
A,=28-10" m,
a=1,5m,
b=0,6 m,
c=0,4m
Echlsh Statikaning muvozanat tenglamasini tuzamiz

. > X=0; R-F+R,=0; Al=0; Al=Alp,+Al,=0
R-a, 6 F-C RC

Al =—
E-A, E-A, EA
a, = Fb  FoC
E-A, EA

Al +Al . =—R, i+i+i +F i+i =0
AZ AZ Al A2 Al



b c
daea] a0
R, = EH—— =130kH

=
a, b, ¢ (1,5+0,6+0,4j
A, A A 24 24 14

R, = F—R, =150kH

N H

x=0 N,+R =0 N,=-R, =-130kH G1=—1=-5,4-104k—2

z A, M
MI—NI"’— BOLS 406 10w

T E-A, 2-10°-24-107

N H
N,+R —-F=0 N,=F=R, =150kH G2:—2:6,2-104k—2
A, M
N, b :
Al, =27 = 150 0’64=1,87-10‘4M
E-A, 2-24:10
N H
N,+R -F=0 N,=F=R, =150kH G3:—3:10,7-104k—2
A M
N. - .
Ar =5 15006 540,

CE-A 2-14-10°

Tekshirish: A(=Al, +Al, +Al, =0



3- MASALA YECHIMI.

Tekis kesimlarning geometrik xarakteristikalari
Reja.

[E—

. Og'irlik markazning koordinatalari topilsin.
2. Og irlik markazi orqali o tadigan Y, va X, o glarga nisbatan markazdan
qochirma inertsiya momentlari topilsin.

3. Bosh markaziy o qlarga nisbatan inertsiya markazning qiymati topilsin.
4. Tekshirish.

Berilgan: 80 x 80 x 8

b; = 120mm = 12 sm

h; =5mm=0,5 sm
A;=b-h=6sm
J.,=0,125 sm*

J,1 =72 sm’

A[ hy=16sm Zop = 1,79 sm
b, = 6,4 sm A, =18 sm’
d, = 0,5 mm J, =741 sm*

J,,= 62,6 sm’

B| 80x80x8

A; =123 sm’
Js=734sm"
Jy3 =137 sm*

T3 =116 sm*
Jyo3 = 30,3 sm’
Zo3 =227 sm
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1:7:T=6CM K1=O,250M
d,=6,27 cm K,=5+16+227=23.27
d;=15,79 cm K;=13 cm
2) X.= d-Ai+drA,+dyA; - 66462718 +5,79-12.3
T A +A+A;S B 6+ 18+ 12,3 B
220,077 _
=363 = 6,062
V.= ke A+ krA+ kA 0,25-6423,27-18+ 13-12,3 _ 580,26 _
T A +A+A; 6+ 18+ 12,3 ~ 363
= 15,98

ci=d;-xc=-0062 a =k -y=-15,73
c:=d, - xc=0,208 a,=k,-yc=7,29
Cy= d3'XC=—O,272 a3=k3— YC=-2,98

3) ch = Jxl + 012A1 + sz + 022A2+ JX3 + C32A3 =
=0,125 + (- 0,062)*- 6 + 741 + 0,208 - 18 + 73,4 +
+(-0,272)* - 12,3 = 816,237

ch = Jxl + a12A1 + Jy2 + 822A2+ Jy3 + 332A3 =
=72+ (-1573)*-6+62,6 +729*- 18 + 137 +
+(-2,98)"-12,3=2822

0 0 0
Jxeye = Jxiyt + A1CIA | + Yxoyr + 300A0 + Jay3 + a3C3A3
chyc = alclAl + a202A2 + a303A3 =

=(-15,73)-(-0,062) - 6 + 7,29 - 0,208 - 18 + (- 2,98) - (- 0,272)
=43,115

12,3 =



4)

2'chyc _ 243,115
ch° ch _816,237°2822

tg 20i= =26712,52

2
JmaX= JX02+ ch i_J( JXCZ_ ch) + JXCYC

min

2 /
T .= ch;‘ch +J( chz' ch) +chyc _

2

816,237 + 2822 J( 816,237 + 2822
= 2 * 2

2
Jmin = JXC;J < - J( _LJXCé J C) + chyc =

2
) +43,115 =2822,0214

816,237 + 2822 J( 816,237 + 2822
B 2

2

Jmin + Jmax = Yxc+ ch
Jmin+ Jmax - Yxc+ ch =0
816,2156 + 2822,0214 - 816,237 - 2822 =0

2
) +43,115 =816,2156
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4 — MASALA YECHIMI

NOSIMMETRIK KESIM.

Reja:

. Murakkab kesim uchun og irlik markazi, koordinatalari anigansin.

Og irlik markazi orqali o tadigan xs va us o qlariga nisbatan markazdan
qochirma inertsiya momentlari topilsin.

Bosh markaziy inertsiya o"glarining vaziyati aniqlansin.

Bosh markaziy inertsiya momentlari hisoblansin.

. Tekshirish.
Yo
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A,=bh=5-20=100
10°5 _ 50

A= 0= =05
bh’  5.20°
Ju= =20 o 33333
3 3
Ty, = %’5‘ - 2?2‘5 2083
3 3
Ty = 5’2 _ 53620 - 180
3 3
Ty, = %’5‘ - sigo = 33333
d,=33 K, =33
d2=10 k2= 10
CdA+dA,  33:-100410-25
Xe=""A4A, = 100+25 =404
_kA+kA,  33-100+10-25
Ye=""A %A, = 100425 =464

ci=d -x.=33 4,64=-134
c:=ds- xe= 10 4,64 =536
F =K -ye=3,3 4,64 =-1,34
F,=ko-ye=10 4,64 = 5,36

Jy& Txrt GA+ Txot GA. = 208,3 + (- 1,34)°100 +
+3333,3 + 5,3625 = 4080,28
Jy= Jyt BA+ T+ BA,=3333,3 + (- 1,34)%100 +

+ 180+ 5,36>25=4051,98

| _bh_ 520
WyE 7 =T

= 138,8



chy(;: Jx1y1+ C F1A1 + JX2y2+ C2F2A2=

=1388+(-1,34)-(-1,34)-100 + 5,36-25 = 1036,6

) ,
Vo= ch2"|' Jye +\/( ch2" ch) +leye =

2
_ 4080.28+4051.98 %4080,28; 4051,98) +10366 = 41012984

2 /
Jmin = JXC;J ‘- \/( ch2' ! C) + chyc =

2
4080,23 +4051,98 _ %4080,28; 4051’98) +1036,6 =4030,9616

Jmax"‘ Jomin = Jxc+ J ye

4101,2984 + 4030,9616 = 4080,28 + 4051,98

8132,26 = 8132,26



