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Kirish.

O’zbekistonning mustaqil taraqqiyot strategiyasi, o’zbek xalqining buyuk davlat
barpo etish borasidagi maqgsad-muddaolarini, milliy istiqlol mafkurasining mohiyatini
talabalar ongiga singdirishda ta'lim-tarbiya, targ’ibot va tashviqotning samarali usul va
vositalaridan oqilona foydalanishni taqozo etadi.

Qo’yilgan vazifalardan kelib chiqgan holda ishlab chigarishga ekologik toza
texnologiya bilan tanishgan, qurilishni boshqarish, modellashtirish va avtomatlashtirish,
shuningdek, arzon, mustahkam, uzoqqa chidamli qurilish konstruktsiyalari ishlab
chigaruvchi texnologiyalarni chizma geometriya va muxandislik grafikasi, nazariy
mexanika, materiallar qarshiligi, qurilish  mashinalari, qurilish ishlab chiqgarish
texnologiyasi, qurilish krnstruktsiyalari, muhandislik tarmoqlari va jihozlari, me 'morchilik
va boshga fanlardan o’zlashtirgan bilimlari asosida o’rgangan yetuk mutaxassis kadrlar
bo’lib yetishishlarini zamon talabi taqazo etmoqda. Muhandis-pedagog har tomonlama
rivojlangan uddaburon qobiliyatli bo’lishi, jahon standartlari darajasidagi fan va texnikaning
eng so’nggi yutuqlaridan boxabar bo’lgan holda, raqobatbardosh, o0’z sohasining ham ilmiy,
ham amaliy bilgan muhandis-pedagoglardan iborat bo’lmog’i lozim. Mashg’ulotlar
boshlanishida har bir talabaga mavzular, o’quv moduli birliklari, aniqlashtirilgan o’quv
magsadlari, tayanch so’z va iboralar, testlar, muammoli (situatsion) masalalar hamda
baholash mezonlari oldindan berib, yangi pedagogik texnologiyalarni va axborot
kommunikatsiya texnologiyalarini joriy etilishiga asoslangan mashg’ulotlar o’tkazishga
alohida e'tibor berish lozim.

“Metall Kkonstruktsiyalari” o’quv fanini o’zlashtirish jarayonida amalga
oshiriladigan masalalar doirasida bakalavr:

-metall konstruktsiyalarni ishlatish sohalari, metall konstruktsiya turlari, metalning
asosly xossalari, payvand turlari, hisoblash asoslari hamda fanini o’qitishning ilg’or
pedagogik texnologiyalari xaqida tasavvurga ega bo’lishi kerak;

-metall to’shama, siqiluvchi, cho’ziluvchi strejenlar, payvand birikmalar va choklar,
to’sin va to’sinli qurilmalar, ustunlar, fermalar hisoblash va loyixalash ko 'nikmalarga ega
bo’lishi kerak;

-metall konstruktsiyalarni va metall konstruktsiyali bino va inshootlarni hisoblash va
loyihalashda meyoriy hujjatlar va texnik talablarni bilishi va ulardan foydalana olishi
lozim.

Metall konstruktsiyalar fanini o’zlashtirishda talabalar umumkasbiy fanlardan chizma
geometriya va muxandislik grafikasi, nazariy mexanika, materiallar qarshiligi, qurilish
mexanikasi, qurilish mashinalari, qurilish materiallari, me morchilik qurilish
konstruktsiyalari va boshqa fanlardan o’zlashtirgan bilimlariga asoslanadilar.

Kurs loyihasi bajarish talabalarda to’sin to’rli yopmalarni variantlar bo’yicha tanlash,
yopma konstruktsiyalarini (bosh to’sin, to’stin, ustun kallagi va pashtangi) hisoblash,
loyihalash  ko’nikmalarini shakllantirishdan iborat (Konstruktsiyalarni  hisoblashda
EXMdan foydalanishni rag’batlantirish tavsiya etiladi). Chizmada yopma rejasi, bo’ylama
va ko’ndalang qirqim, bosh to’sin, ustunni loyihalash, harakterli tugunlar va yopma uchun
po’lat sarfi jadvali beriladi.



Kurs loyihasining hajmi:
Yozuv gismi 25...30 bet.
Chizma-grafik qismi: Al (24) format qog’ozda, qalamda bajariladi.

Kurs loyihasining mazmuni:

To’sin to’rli yopmani varianlar bo’yicha hisoblash
Bosh to’sin hisobi
Ustun hisobi
Ustun kallagi va pashtangi hisobi
Kurs loyihasi uchun topshiriq:

el N

1.Talabalar o’zlariga kafedra qarori bilan ajratilgan topshiriq varaqasidagi jadvallardan
reyting daftarchasining ohirgi ikki raqami bo’yicha yoki rahbar taklif gilgan tartibda
oladilar.

2.Kurs loyihasining natijalari 2-oraliq nazorat ballariga ajratilishi mumkin.

3. Kurs loyihasi 3 kurs 6-semestrda yoki o’quv dasturida belgilangan vaqtda bajariladi.

Semestrlarda ma'ruza (shu jumladan muammoli, targatma materiallar asosida) va
amaliy (shu jumladan interaktiv usullarda va komp yuter texnologiyalari asosida)
mashg’ulot soatlaridan iborat bo’lib, JB, OB va YaB ballarining miqdorlari quyidagicha
bo’lishini tavsiya etildi, vazirlikning 2010 yil 25 avgust 333-sonli buyrug’i bilan
tasdiglangan Reyting Nizomiga ko’ra ya'ni fanga ajratilgan soat miqdoridan qat'iy nazar
baxolash 100 ballik tizimda amalga oshiriladi:

Reyting tizimida talabalar bilimini baholash mezoni (ragamlarda):

Semest | Ta'lim | Sarala | Joriy baholash oraliq baholash Yakuniy | Maksimal
lar | <o nalis bj‘" 40 ball 30 ball baholash | ball
hi 1 |2 |Jami |1 2 jami
6
BIQ 55 | 20 | 20 | 40 15 15 30 30 100

Kurs loyixasining baholash me’zoni

Umumiy bal quyidagi tartibda tagsimlanadi

Talabalar bilimini baholash mezoni 100 ballik tizim asosida amalga oshiriladi.
-kurs loyihasining xisob konstruktiv gismiga -30 bal
-grafik gismiga -20 bal
-kurs loyihasining ximoya qilish gismiga ~ -50 bal




Berilgan:
1. Foydali me’yoriy yuklama P = 22kN/m?

2.Oralig L=18m

3. Ustun gadami B =6m

4. To’sin ostigacha masofa h, =5.4m

5. To’shama ustigacha masofa h, =7.4m
6. Material C235

. TO’'SHAMA HISOBI
To’shama o’Ichami uning oralig’ini qalinligiga nisbati orgali aniglanadi.

£:4~n0*(1+72-E1J:4-150*[1 72-2,26-104]:40(1 162,72 ]=9844

4 H + 4 —4 +
t 15 n, - P 15 150" - 22 *10 5,0625 - 22
E  21*10° s 2 v . :
bu yerda: E,; =171 0T =2.26*10"kN/sm* keltirilgan elastiklik moduli.
-V -0.

Ny = (%) =150 nisbiy egilishga teskari bo’lgan kattalik

agar.Py’ <10....t; =6-8mm

. . ) . agarll<.Pj <20....t; =8-10mm
To’shama qgalinligini quyidagi tartibda aniglaymiz.
agar2l<.P, <30....t; =10-12mm

agar30 <.Py..t; =12 -14mm

a
To’shama o’lchamlarini  t,, =10mm....a, =t, * [—J =1*98.44 = 98.44sm....a, =1m gabul
T
gilamiz.
IL.TO’SIN TO’RINI 2 TA VARIANT BO’YICHA HISOBLAYMIZ
1-VARIANT ME YORIY TO’SIN TO’RINI HISOBLAYMIZ.
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To’shama to’sinni tanlash.
1.To’shama to’sin uchun yuklamalarni aniglaymiz.
a) Me yoriy yuklama

¢ = (P! +9,)-a, = (22+0,785)-1= 22,785 7/

o

bu yerda: g, =t, - p=0.01-78,5=0,785 K% , 1m?to’shama og’irligi.

b) Hisobiy yuklama
Ay =, Py +ny -0, ), =(1.2-22+1.05-0,785)- 1= 27,22 %/

buyerda: n, =12 ea n, =1,05-yuk bo’yicha ishonchlilik koeffitsientlari

2. Eguvchi moment giymatini hisoblaymiz.
_ U -B* 27,22-67

M. 3 =122,49 xn - m =12249 kn-cm
3. Talab gilingan garshilik momenti hisoblaymiz
M
WT]{ = = 12249 =494.9 CMS
¢-R,-y 11.225-1
bu yerda:

C, —MaTepHaJIHH HI' IVIACTUK MILMHM XHCOOTa OIyBYH KO3(.
R, —MarepuananuHr XucoOuil KapLIWIATH
Y — WII LIAPOUTH KOA(.
4.  Sortamentdan aniglangan kattalik bo’yicha qo’shtavr tanlaymiz
Kymrap Ne =33
W, =597 cm®
3, =9840 cm*

Orr. = 0422 18/

5. Tanlangan kesimni tekshiramiz
a) Kuchlanish bo’yicha tekshirish:

M 12249

=M _ =18.65%"%/ , <R, -y =225

¢ c,-W, 1.1.597 4M2 vy cm?
b)Salqilik bo’yicha tekshirish:

_ 5 gi-B'_ 5-022785-600°

~189< 2,4:H:i*s—i*eoo

384 E-3, 384-21-10%-9840 250 250
6. I-variant bo’yicha metall sarfini hisoblaymiz
9, =g, + 37 —0.785 + %422 _1 so7kN/m?
a

1



2-VARIANT MURAKKAB TO’SIN TO’RINI HISOBLAYMIZ

Mypakkab TycuH Typu pexacu M-1:100
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To’shama to’sinni tanlash.
Ikkinchi variant uchun to’shama oralig’i va qalinligini aniglash

gabul gilinadi)
Ikkinchi variant uchun birinchi varianda kabul gilingan giymatlar mos

holda hisob ishlarini bajaramiz. @, =1m, t. =10mm £, =3 m

¢, -yordamchi tusin gadami bo’lib uning giymati 2-5 m oralig’ida olish mumkin (to’sin oralig’i

lozim (agarda birinchi
variantdagi giymatlar to’g’ri kelsa ularni goldirish mumkin, aks xolda hisoblab,raxbar bilan kelishib

tushadi, ularni goldirgan

shunday tanlanishi kerakki bosh to’singa kamida 5 ta yordamchi to’sin tayansin).

1.To’shama to’sin uchun yuklamalarni aniglaymiz.

a) Me yoriy yuklama
O = (PZ + gT)- a, =(22+0,785)-1= 22,785 K%
buyerda: g, =t. - p=0.01-785=0,785 1m?* to’shama og’irligi.

b) Hisobiy yuklama

Ay =(n, P 40, -9, )-a, =(1.2-22+1.05.0,785)-1=27,22 %/

buyerda: n, =12 ea n, =1,05-yuk bo’yicha ishonchlilik koeffitsientlari

2. Eguvchi moment giymatini hisoblaymiz

v G by _271,22-3
max 8

=30,6225x#H - m = 3062,25 k1 -cm

3. Talab gilingan garshilik momenti hisoblaymiz
M 3062,25 _ 123,73 em®

T e R,y 11.225.1
bu yerda: ci-material plastic ishini hisobga oluvchi koef.
Ry-material hisobiy garshiligi
v -ish sharoitini hisobga oluvchi koef.




4. Sortamentdan aniglangan kattalik bo’yicha qo’shtavr tanlaymiz
Kymrap Ne =18

W, =143 cm®
3, =1290 cm*

Orr.=0184 K1/
5. Tanlangan kesimni tekshiramiz

a)Kuchlanish bo’yicha tekshirish:
M 3062,25
= = KH <R -y = KH
1946%%/ , <R,y =225 4M2

TTe W, 11.143
b)Salqilik bo’yicha tekshirish:

5 q4-0"  5.0,22785 300

384 E-3. 384-2110°-1290

:0,904S1,2:{%} L *|

T 250

Yordamchi to’sinni tanlash

1. Yordamchi to’sin uchun yuklamalarni aniglaymiz.
a) Me yoriy yuklama

; ; g 0.184
A7 Z(Po +0r +f}-f1 =(22+0,785 +=7 .3 =68.907 K%l

2

buyerda: g, =t - p=0.01-785= 0,785 1m’ to’shama og’irligi.

b) Hisobiy yuklama

" ¢ 0.184
P {np -P) +ng(gT +aTTH-£l = {1.2-22 +1.05(0.785 = ﬂ-3=82,25 K%

2

buyerda: n, =12 ea n, =1,05-yuk bo’yicha ishonchlilik koeffitsientlari
2. Eguvchi moment giymatini hisoblaymiz

_ O B° _8225-6°

M .. 3 =370125 kn-m=37012 .5 k1 -cm
3. Talab gilingan garshilik momenti hisoblaymiz
M
W, =—"™ - S1012.5 _ 1495 45 e’
¢-R,-y 11.225-1
bu yerda: ci-material plastic ishini hisobga oluvchi koef.

Ry-material hisobiy qgarshiligi
v -ish sharoitini hisobga oluvchi koef.

4. Sortamentdan aniglangan Kkattalik bo’yicha qo’shtavr tanlaymiz
Qo'shtavr Ne=50;W, =1598 cm®; 5, =39727 om*;g. =0.785 K/



5.

Tanlangan kesimni tekshiramiz

a) Kuchlanish bo’yicha tekshirish:

M 370125
c,-W, 1.1.1598

21,05 K%MZ <R, y=225%Y/ ,

b) Salgilik bo’yicha tekshirish:

Hoo 4 . . 4
_ 5 9j-B'_ 5-0689-600 =1’4232’4=F}
384 E-3J, 384-.21-10*-39727

6.

2-variant bo’yicha metall sarfini hisoblaymiz
0.184 0.785

g}z — gJT + EJLEI_ 4_.2151; = ();7{355 + -———i?——"+ ———?g——— = ]..:2:3 L(PJ/[T1

2 1
Metall sarfi bo’yicha birinchi variant samarali bo’1ganligi uchun keyingi hisoblarda birinchi

variant yuklamasi bo’yicha olib boramiz.

I11. BOSH TO’SIN HISOBI
g

NN NN NN

L=18000

M max

M

LI

T—TG MOX

4[1 MOX

Bosh to’sin kesimini qo’shtavr shaklli, payvandlab tayyorlanadigan qgilib tanlaymiz

1.Bosh to’sin uchun yuklamalarni aniglaymiz.
a) Me’yoriy yuklama

o
Usr =

bu yerda: 0,,, 9, Ba g, lardan kichigi

o

(P! + 9, )- B = (22+1,207)-6 = 142,02 K%/z

b) Hisobiy yuklama
U = (np P!+, Grin )- B=(1.2-22+1.05-1,207)- 6 = 169,32 K%l

buyerda: n, =12 ea n, =1,05-yuk bo’yicha ishonchlilik koeffitsientlari

2.Zo’rigishlarni hisoblaymiz
a) Eguvchi moment

M

max

0y - L* _169,32-18°

g = 6857 ,46 k1 - m = 685746 KH -cm

b) Qirquvchi kuch

Qe

Oy -L 1693218
2

=1523,88 xu

v) Talab gilingan garshilik momenti hisoblaymiz. Bosh to’sinni plastik deformatsiyalarni yuzaga
kelishini hisobga olgan holda hisoblaymiz



W, = M _ B840 55010 00 g
¢,-R,-y 112051

bu yerda: ci-material plastic ishini hisobga oluvchi koef.
Ry-material hisobiy garshiligi
v -ish sharoitini hisobga oluvchi koef.
s Af

§¥ \—"_‘Tr—lgﬁ
A w

—t E—

LM f—
~ ~
% tw =12 o
J —

N~ D ‘ L

ﬂj, D%:SB ﬂJ,
Bosh to’sin balandligini oldindan taxmin gilgan holda, uning optimal balandligini
hisoblaymiz. Buning uchun to’sin balandligi

h =~ S -L:E:LSM
10 10

va devor galinligini topamiz.

t,=7+3-h =7+3:18=12.4 um

Devor galinligini t,, =12 mm gabul gilamiz.
optimal balandlik

h,, =K /V% =115- /w =183,0 cu

To’sin balandligini quyidagi me yor bo’yicha gabul gilish mumkin.
arap h <120 6ynca 5cm kagam OwiaH,

arap 120 < h <160 Gysca 10 cm kamam OwmaH,
arap h >180 6ynca 20 cM kagam OwiaH
To’sinning minimal balandligi quyidagicha hisoblanadi.
_i_cl-Ry-L(ﬁ g 5-11-20,5-1800 -400 142,02
"4 E fj 0,  24-206-10° 169,32

=137,89 cm

Bu yerda (éj =400 nisbiy egilishga teskari bo’lgan kattalik

hmin> Nonr. 6¥11ca hiin HU Kylinaaru popmyiia opKaiu aHUKIaiMHU3
Qmax*nO no=400:
5000*n,, Nep=1.2

Nmin=

To’sin balandligini optimal balandlikka yagin. ammo minimal balandlikdan kichik bo’Imagan qilib
gabul qgilish kerak.

h, =160 sm gabul gilamiz.

10



Qabul gilingan to’sin devori galinligini urinma kuchlanishga tekshiramiz
WZE. Qrex _ 3-1523,88 ~119<12
2 h-R, 2-160-12,6

bu yerda: R, =0,58-R, =20,5-0,58 =12,00 K%MZ -materialning girgilishga bo’lgan hisobiy

garshiligi.
Bo’ylama qovurg’a qo’ymaslik uchun quyidagi shart bajarilishi kerak.

h. IR 160 /2 022’504
{, = JVE _ O _0,91<12
5 55

Tekshirish natijalarini gabul gilingan galinlik bilan solishtirib, urinma kuchlanishga
mustaxkamlik sharti bajarilgani va maxalliy ustvorlikni ta'minlash uchun bo’ylama qovurg’alar
qo’yish shart emasligini aniglaymiz.

To’sinning yuk ko’tarish qobilyati orgali to’sin tokchasi o’lchamlarini hisoblaymiz.

t

A Wi hit, 3041002 16012 oo s
w6 160 6
To’sin tokchasi eni
A 158,02
b, = tf'TK =3 =52.68 cm Dt=53 cm gabul gilamiz
f

bu yerda: t, =(2+3)-t, —tokcha qgalinligi.
uni t, =30.mm gabul gilamiz
Maxalliy ustvorlik sharti bo’yicha gabul gilingan tokcha enini tekshiramiz.

_ 4
By 8812 g5 011h° 011E_1411 05\/7 05/206 10 158
t, 32 R

b

—tw

Buyerda b, = ga teng.

Keltirilgan egiluvchanlikni aniglaymiz.

__\F 157 [ 205
Ao 2,06-10°

Qabul gilingan to’sin kesimini mustaxkamlikka tekshiramiz. Buning uchun kesim inertsiya
va garshilik momentini aniglaymiz.
a)lnertsiya momenti:

K t, ) 12.154°
< hw+2.A{h_w+_fJ _12 147 5 63, 3[%{) — 2324821 9 cur®

RV 2 2 12
b)Bu yerda A, =b, *t;, =53*3 ga teng

v)Qarshilik momenti:
W, - 2-3, _2-2324821 9 — 30566 .4
h, 160
g)To’sindagi me yoriy kuchlanish:
c,-W, 11-30566,4 cm
To’la kuchlanishga yetmaganlik darajasini aniglaymiz.

R — _
v 9 100% = W-M% —05<5%

y 1

A% =

11



To’sin balandligi minimal balandlikdan katta olinganligi sababli ikkinchi chegaraviy holat
bo’yicha tekshirishni bajarmaymiz.

V. TO’SIN KESIMINI UZINLIK BO’YICHA O’ZGARTIRISH

To’'sin kesimini uzunlik bo'yicha o’zgarishi

b g=100
6"L=530

b’f=380
st
J—
T
[, .
JW
T VT
L1

1/6”L=3000 12000 3000

To’sin tokchasi kesimini tayanchdan E-L masofada o’zgartiramiz. Har xil kesimli

tokchalar E42 elektrod bilan payvandlanadi.

1.Kesim o’zgarish joyidagi hisobiy zo’rigishlarni aniglaymiz:

a) Eguvchi moment

v, — o % (L-%) _169,32-3(18-3)
2

1

> =3809,7 xr-m=380970 k1-cm
bu yerda: x; _L L=l-18=3m
6 6
b) Qirquvchi kuch
L 18
Q, =0, (E — xlj = 169,32(5 — 3) =1015,92 kn

2. O’zgargan kesimni metarialning elastik ishlashi bo’yicha tanlaymiz. Talab gilingan garshilik
momentini hisoblaymiz.

W - M. _ 380970
" R, 0,85-20,5

buyerda: R, =0,85-R,
3.0’zgaragan kesim tokchasining talab gilingan yuzasini hisoblaymiz:
Af

=21863,4 e’

=154

¥
h=160

. b'f=38 L
A _ Wy h;-t, 218634 16012 10465 cn
' h, 6 160
tokcha eni
A
b, = & _ 10485 o188
t, 3

12



tokcha enini b, =380 i gabul gilamiz.

4.0’zgargan kesim uchun inertsiya va garshilik momentlarini aniglaymiz:
a) ineryiya momenti.
| h? | t ) 1542 2
3, L h, +2-A - h—WJr—f _1214 +2-38-3 &+§ =1770219 ,4 cm*
12 2 2 12 2 2

Bu yerda A';, =b',*t, =38*3 gateng

b)Qarshilik momenti:
W = 2-3, _2-1770219 4
h, 160
v)To’sindagi me yoriy kuchlanish:

oMy _ 38090 ;5 u , <R, =17,425 “/ ,
W, 2212774 M M

Buyerda R, =0,85-R, = 0,85*20,5 =17,425 K%Mz

g)To’la kuchlanishga yetmaganlik darajasini aniglaymiz.
R =0 10096 = 11425 =1721 300 — 1,2 < 5%
R, 17,425

= 22127 74 cm®

A% =

V. TO’SIN UMUMIY USTVORLIGINI TEKSHIRISH VA TA'MINLASH.

1)Tayanchda to’sin devorini urinma kuchlanishga tekshiramiz.
Quux - S, 1523,88-12506 ,4
=M 2= =8,97 K <R, =058-R,6 =11,89 k#
T, 1770219 412 @2 @ y 4}142
bu yerda: S;-yarim kesim statik momenti.

. 2 . 2
S, :b'f -1, .&+M:38.3.157 +1’2 154
2 8 2

=12506,4 cm®

h, =h,, —t; =160 —3 =157 cm

2)To’sin kesimi o’zgartirilgan joyida keltirilgan kuchlanishni tekshiramiz.

O =AOf +3-77 <115-R,

&.h_W:M.@:]_G'% K7 ,

W, h 22127,74 160 cm

. Q,-S, _1015,92-8949 _
YoJ,t, 1770219 ,4-1,2

bu yerda: S, sigiladigan tokcha statik momenti

h, t 154 3.

S, =b -t | L4 =38-3-(—+—]=8949 em’®
2 2 2 2

_ 2 . 2 _ KH . — . — KH
Oy, =\/16.56° +3-5137=18,79%%/ ,<115-R, =115-205=23575 "¢/ ,

o, =

513<R

cp

VI. TO’SIN MAHALLIY USTVORLIGINI TEKSHIRISH VA TA'MINLASH.

Tokcha maxalliy ustvorligi hisob davomida tekshirildi. Devorning mahalliy ustvorligini
tekshiramiz. Birinchi navbatda bikrlik qovurg’alarini qo’yish shartini tekshiramiz.
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/1W =¥ / Ry 154 /2 02; iO4 =4,04>22 shart ko’rsatadika ko’ndalang qovurg’alar

bilan to’sin kuchaytlrlllshl I02|m. Bundan tashqari plastik deformatsiyalar sodir bo’lish gismida har
bir to’shama to’sin ostiga ko’ndalang qovurg’a qo’yilishi kerak, chunki plastik deformatsiyalar
sodir bo’lish gismida mahalliy kuchlanishlarni hosil bo’lishi mumkin emas. Plastik deformatsiya

sodir bo’ladigan gism uzunligini hisoblaymiz.

a=L 1—l~1:1800 1—i~@:424,10ﬁ4
c, h, \} 11 154

Qovurg’a o’Ichamlarini hisoblaymiz
h 1540

b, 40——+4O 91,33 mm qabul gilamiz b, =100 mu
/ / 20,5
t,=2-b, 2.06-10° =0,63 cm qabul gilamiz t, =8 mu
Ty Qirgim 1-1 M-1:50
1 il
T T T

|

L=18000

O S

O S

Aw =4,04> 2,2 ko’rsatadiki devor maxalliy ustvorligini tekshirish lozim. Tayanchdan 3a
masofada tekshirishni amalaga oshiramiz buning uchun shu kesimdagi zo’rigishlarni shisoblaymiz.

a) Eguvchi moment
M Oy % -(L—x,) 169,32-3(18-3)
, = =
2
buyerda:x, =3-a=3-1=3 m

a=1 metall sarfi samarali bo’gan variantdagi to’shama oraligi
b) Qirquvchi kuch

Q, = qs{g ) 169 32[%—3) 1015,92 ku

v)Ta’sir etuvchi kuchlanishlarni aniglaymiz

= W= - = KH
o, ;=119 4/‘42

Q, 101592
T, = =5,497 KH
* h,-t, 154-12 4M2

14

=3809,7 xku-m=380970 kn-cmg’




F 16332
- = 9% _ 681 KH
Tios =11 T 2012 AMZ

M w

buyerda: F=2-q % =2-27,22 g =163,32 kn -to’shama to’sin tayanch reaktsiyasi

(,=b+2-t, =14+2-3=20 cm

Kritik kuchlanishlarni hisobdaymiz.

R
z, =1o,3~(1+ 0’76) o =1o,3~(1+ 0’76j-£=36,77 Ky )
CM

2 ) -2 1942 ) 4,04
B e S

- - 300
buvyerda: h =h., Ay =Aw; u="2=""_104
y o = My A TV

0

ko’rilayotgan bo’lak uchun %2194 6a %=ﬂ=0,56
h, o, 11,99

o ni hisoblaymiz

b, (t, ) ?
s=p-—L.|-L =O,8£ 3 =43

h |t 154 (1,2
3- Jadvaldan (llova) %:1,94 6a 5=43 giymatlar 71 =1,009 > 0,56

b 0,

bo’lganligi uchun me yoriy kritik kuchlanish quyidagi formula bo’yicha aniglanadi.

c.-R .
o, = cr 5 y =34-6 2?’5:28,87 K7 )
1 3,93 cm
bu yerda: ¢, =34,6 1- jadvaldan (llova) & =4,3 giymat bo’yicha olingan koef.

_C¢-R, 2175-205 H
e F L%
- R
bu yerda: Aa = 2 == 300 20,5 - =393
2-t,VE 2-121206-10
. X, 300 ,
2- jadval (llova)dan 6 =43 va —“—=——-=097 bo’yicha ¢, =2175
2-h, 2-154

W

aniglangan giymatlar bo’yicha tekshirishni bajaramiz

2 2 2 2
%2, Ows | .| T2 _ (11,996 N 6,81 N 5497 _ 053<y=1
Oy Oloser Tios.or 43,46 28,87 36,77

Tekshirish shuni ko’rsatdiki to’sin ustvorligi ta'minlangan.
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VII.TAYANCH QOBURG’A HISOBI.

masaHY Kodu paa

T mk=18

To’sin tayanch reaktsiyasini V,, =Q,, =1523,88 xu
Tayanch govurg’a ezilish yuzasini hisoblaymiz

A = Vi _1523,88 _ 4354 ear?
R 35

cm,m

bu yerda: R, , -(Sortament) tayanch qovurg’a materialini ezilishga bo’lgan garshiligi.
Tayanch govurg’a galinligini topish uchun uni enini belgilash lozim:
arap b, <250 mm Gysica by =b, ommanu

arap b, > 250 MM 6ysca by =250 MM omumaz u

Tayanch qovurg’a enini b, =250 mm gabul gilamiz va
tx :Ai:%ﬂzl,m MM

b 25
t, =18 mm qabul gilamiz.

a=15t, =15%18=27 mm

VIII. MAZKAZIY SIQILISHGA ISHLOVCHI TO’LA KESIMLI USTUN
HISOBI
rg ,Bcb

=
L

Ustun kesimini qo’shtavr shaklli gabul gilamiz va uning hisobiy uzinligini aniglaymiz
¢,=H, =uh +0,6)

Bu yerda: z-Sterjen chetlarini birikishiga bog’luq bo’lgan koeffitsient.

h, -kurs loyixasi vazifasida berilgan satx

¢,=07(54,+06)=42 u

Egilubchanlik tasir etayotgan yukka garab aniglanadi

N < 1500 A =120 +100
1500 < N < 2500 A =100 +80
2500 < N < 3500 A =80+60

3500 < N A =60+40

Ustunga ta'sir etuvchi hisobiy yuklama
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N, =2-Q,, =2-1523.88 =3047.76 xn

Ustun egiluvchangligini A =60 qabul qilib 6-jadvaldan (llova) ¢ =0,827 qiymatni

aniglaymiz va ustun kesimining talab gilingan yuzasini topamiz.
N
y 047,76 =179,77 cm?
p-R, 0827-205
Talab gilingan radius inertsiyani hisoblaymiz

Ay,TK =

I, = g—" = @ =Tcm
TK ﬂ, 60
koeffitsientlar o, =0,24 6a «, =0,42 dan foydalanib kesim o’lchamlarini aniglaymiz.
oo T g9 b= T 16 66em
a, 024 a, 042

b, < h, shartgako’ra b, =30 ¢ h, =36cm gabul gilamiz

w

Ustun devori galinligini hisoblaymiz

¢ 0.2-A i _02-179,77
" h,, 36
Ustun devorini t, =10 mm A4, =h,-t, =10-36 =36 cm’
Ustun tokchasi o’lchamlarini hisoblaymiz
A=Ay 179 771-36 ~2.39 e
2-b, 2-30

t, =25mm qabul gilamiz.

=0,99 cm

ty =

Keltirilgan egiluvchanlikni aniglaymiz A

,1,1( 60- | 202 _1g7
2,1-10

h

Agar /I<O8 unda t—W<\/; tekshiriladi

Agar A> 0,8 unda hy < (0,36 + O,S-EJ . \/E tekshir lozim, bu shartlar bo’yicha quyidagi

w

tekshtirishni amalga oshiramiz

—_ . 4
h (0,36 +0,8-1 \E =(0,36+0,8-1,87)- 21100 _gg4 3 36504
t, R 20,5 1

Ot 01 .
“ 2 2 ’

4
b (0,36 +0,1- Zj. /E <=>(0,36+0,8-187)- 21107 58<17,5
t R 20,5

w

uo’qi bo’yicha inertsiya momentini hisoblaymiz

b3 25- 303
3= =2

- / /11250 78 en
186

=11250 cu*
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A=2-A, +A,=2-30-25+36 =186 cn’

1:€—0 _ 420 =54 ¢=0,843
i, 78
N
o = y = 3047’74 :19,44 K7 2 < Ry = 2015 K7 2
@-A 0843-186 M cm
R, — _
A% =~ ° -100% = % -100% =5,18% > 5% shart bajarilmadi, shuning uchun devor

y H
galinligini o’zgartiramiz. U holda
A=2-4,+A,=2-30-25+36-08=178,8 cu’

/ U220 o0
178,8

a=te @—53 ¢ =0,8564

I, 7,93

N 3047 ,74

Y = =199K1/ , <R, =205 KH

" oA 085641788 4 270y 4}142
R, — _
Y .100%=20'5—§”9.100%:2,9%<5%

y 1

A% =

Shart bajarildi gabul gilingan to’sin kesim yaroqli hisoblanadi.

IX.USTUN PASHTANGI HISOBI

Ustun pashtangi ™M 110

htr=700

Fmp=40

L}

Ustun pashtingiga tushadigan to’la yuklama quyidagi formula bilan aniglanadi.
N=N,+n,-A-g-H.p=3047,76 +1,05-0,01788 -10-6- 78,5 = 3136,2 xn
Tayanch pilita talab gilinganyuzasini topamiz
Ay = Rl = —313;’2 =3733,57 cum?
bu yerda:
R.;=7R,=12-0,7=084

om,b 1

om,0
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Traversa galinligini konstruktiv ravishda 8-12 mm olish mumkin. Pashtang konsol
gismining uzunligini konstruktiv ravishda 100—2120 mm olish mumkin. Traversa galinligini 10
mm, konsol gismi uzunligini 120 mm gabul gilamiz va pashtang enini hisoblaymiz.
B=b;+2-t, +2:¢=30+2-1+2-12=56 ¢
Pashtang uzunligi
A n  37133,57

L= =66,67 cm

B 56
L=70 cm qabul gilamiz, u xolda 4, =56-70 =3920 cu’
goo, - N 31

A, 3920
To’rt tomonidan tayangan 1-uchastkada
b, —t _

gD _ 30 1'2=14.6

2 2
b_ 36 o
a, 146

4 —caosanoan (llova) > o
5— orcaosanoan (llova)— S kosppuyuenmnaporunaou
a =0,125; M=a-g~a2

M, =0.125*0.8*14.6” = 21.30
Uch tomonidan tayagan 2 uchastka
L—(h,+2:t,) 70-(36+2-25)

a,=30cm b, = =145
2 2

6 145 43 B=0.06

a, 30

M,=p3-9 -65 =0.06*%0.8%30% =43.2
3-uchastka

g-c® 08-12°
8

M, = =14.4

Tayanch plita galinligini momentning kata giymati bo’yicha quyidagi formula bilan aniglanadi.

6-M, ., 6- o
ttp=\/ A :\/20.5 =3.56 ty=40c™m qabul gilamiz.

y

Traversa balandligini hisoblaymiz.

N _ 3136.12 _ 65.05

h =
" 4K, (BR) -y 4%0.8%(0.7*21.5)*1
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ﬂm = 0’7 ce ce
5 =10 R =16.42 Re =215

B, R =0.7*21.5=15.05

yut

h,, =70 gabul gilamiz

X.USTUN KALLAGI HISOBI.

Tayanch plitalar o’lchamlarini ustun kesimi o’lchamlari bo’yicha chigaramiz. Ularning
galinligi esa konstruktiv ravishda 20-25 mm olinishi mumkin.
Qovurg’a balandligini hisoblaymiz.

2

Ep=30

650

T i

hp

23L

25 145 145 gl 25
30
e 360 e

h = N _ 3047.74 6301
’ 4K, (BRY) oy 4%0.8*%(0.7*21.5)*1
h, =65 gabul gilamiz
Qovurg’a galinligi quyidagicha hisoblanadi.
N 3047.74
t, = = =2.
6, -R 30*35

cm cMm.m

8, =6+2-t =25+2*25=30
t,=30 gabul gilamiz

Hd=h,—h =74-54=2
l-var.K=h_,+h +t =160+30+1=191
2-var.K=h_+h, +h +t =160+50+18+1=229

Aeap I >K o6yica mycuniap masHumiuxucooOuHubaicapuiu3apypima.

Agar bolt hisoblansa
DN®,= R, - v5 *Ag* Nep =
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2)N6CM: R6CM " Yo -d

. th

bu yerda; nep=1 girgiluvchi yuzalar soni
Yo=1
Ag bolt yuzasi 9-jadval
Rﬁcp boltli birikmalarda qirgilishga bo’lgan hisobiy garshilik 8-jadval
ILOVALAR
1-jadval.
To’sin devoir uchun Ckr koeffisient qiymati (besienns 155-6eT)
d <0,8 1 2 4 6 10 >30
Ckp 30 31,5 33,3 34,6 34,8 35,1 35,5
2-jadval.
To’sin devoir uchun C1 koeffisient giymati (besiennst 156-6eT)
5 a/h0,ga bog’liq xolda C1 koeffisient giymati
<0,50 | 0,60 0,80 1,00 1,20 1,40 1,60 1,80 2,00
<1 115 12,4 14,8 18 22,1 27,1 32,6 38,9 45,6
2 12 13 16,1 20,4 25,7 32,1 39,2 46,5 55,7
4 12,3 13,3 16,6 21,6 28,1 36,3 45,2 54,9 65,1
6 12,4 13,5 16,8 22,1 29,1 38,3 48,7 59,4 70,4
10 12,4 13,6 16,9 22,5 30 39,7 51 63,3 76,5
>30 12,5 13,7 17 22,9 31 41,6 53,8 68,2 83,6
3-jadval.
To’sin devoir uchun em/c ning chegaraviy giymati (besienbs 158-6eT)
om/c ni a’hg dagi chegaraviy giymati,
To’sin )
0,8 0,90 1,00 1,20 | 1,40 | 1,60 | 1,80 | >2,00
<1 0 0,146 0,183 0,267 | 0,359 | 0,445 | 0,540 | 0,618
2 0 0,109 0,169 0,277 | 0,406 | 0,543 | 0,652 | 0,799
payvand 4 0 0,072 0,129 0,281 | 0,479 | 0,711 | 0,930 | 1,132
5 0 0,066 0,127 0,288 | 0,536 | 0,874 | 1,192 | 1,468
10 0 0,059 0,122 0,296 | 0,574 | 1,002 | 1,539 | 2,154
>30 0 0,047 0,112 0,300 | 0,633 | 1,283 | 2,249 | 3,939
Yugori
mustaxkamli - 0 0,121 0,184 0,378 | 0,643 | 1,131 | 1,614 | 2,347
boltlar uchun
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4-jadval.

To’rt tomondan tayangan plitani egilishdagi o koeffisient qiymati (benenss 200-6eT)

bl/al | 1 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 2 |29
katta
o 0,048 | 0,055 | 0,063 | 0,069 | 0,075 | 0,081 | 0,086 | 0,091 | 0,094 | 0,098 | 0,01 | 0,125
5-jadval.
To’rt tomondan tayangan plitani egilishdagi  koeffisient giymati (benenbs 201-6er)
b2/a2 05 | 06 | 07 0,8 00 | 1 | 12 | 14 | 2 |24
katta
B 0,06 | 0,074 | 0,088 0,097 0,107 | 0,212 | 0,12 | 0,126 | 0,132 | 0,133
6-jadval. ®-Markaziy siqilgan elementlarning bo’ylama egilish koeffisenti
K3
Egiluvchanlik |  Material hisobiy qarshilisiga bog'lig holda bo'ylama egilish keeffisentining & giymatlari R, Mna
A
1 200 240 280 320 360 400 440 450 320 360 600 540
10 288 957 033 284 033 032 281 280 979 LR 77
20 267 2462 039 033 952 049 Q46 043 941 038 936 034
30 239 231 024 217 o1l 203 200 893 891 887 283 87
40 206 894 883 873 863 854 846 839 832 825 820 814
30 269 852 236 822 809 706 783 773 764 746 72 712
60 827 203 783 766 749 2 696 672 650 28 608 388
70 782 754 724 687 634 623 303 368 342 518 494 470
80 734 686 641 602 366 532 301 4T 441 414 386 359
o0 663 612 363 522 483 447 413 380 349 26 303 287
100 399 341 403 448 408 369 333 309 286 267 250 233
110 337 478 427 ER)| 338 306 280 258 239 223 209 197
120 479 419 366 21 287 260 237 Ehg 203 190 173 167
130 23 364 313 276 247 223 204 189 175 163 153 143
140 376 315 272 240 213 193 178 164 135 143 134 126
150 328 276 239 211 139 1m 157 143 134 26 113 m
160 290 244 212 187 167 132 139 129 120 111 103 099
170 259 218 189 167 130 136 23 115 107 100] 094 089
180 233 196 170 130 133 123 111 104 097 091 083 081
190 210 m 134 136 122 11 102 094 038 081 O0m 073
200 191 161 140 124 ! 101 003 086 030 0751 0N 067
210 174 147 28 113 102 093 083 079 074 068 | 063 062
20 160 133 118 104 094 036 077 073 068 064 | 060 037
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TaGauna 5.1. Marepnans aias cBapkm cTajneif W BPeMEHHbIe # PACYETHbIE
- CONPOTHBJIEHHS] METaJ/ula IBOB CBAPHLIX COEJMHEHWIl AJis BCeX TFPYNN KOHCTPYKUMI

ABTOMaATHUYECKAS H nojyyasromaruyecxas

PyuHas

BpeMeHHEIe PacueTHoe
CaapuBaembie CONPOTHB- (;;I:{EIZT::-
B;zﬁzgl:mim HOR. guTioca % ymﬁ;‘;‘é““ M’éi‘;ﬁﬁa cpes meTas-
conpoTHBie- THn b e Ja YTJIOEO-
HHEEM R: MapKH 3heKTPoAa MHI;H:' Rg,gmfuizﬂa
GItocoB CBapPOuYHOH MPCBOJTOKH e ) (kH /cm?)
RH < 430 AH-348-A | Ce-08A — 242%; D42A | 410 (42) 180 (18)
B AH-60* Cs-08TA D46%; D46A | 450 (46) | 200 (20)
430 < R¥< | AH-47 Cs-08T'A*| Cs-08I'2C 346%; D46A | 450 (46) | 200 (20)
<52OB AH-17M Ce-10I'A*| CB-08T'2CIL 250%; 50A | 490 (50) | 215 (21 5)
520 < g7 |AH-348-A%ws| CB-10TA” e ogn | 250%; 350a | 490 (50) | 215 (21,5)
B -10HMA| Ce- ok
Col0r2+ | Coosraciies | 0 590 (60) | 240 (24

* TIpHMEHSITb TONbKO AJs 2, 3 W 4-H Ipynmsl KOHCTPYKLHH npH #°>—40°C. ** ToabKo aaa yrio-
BBIX IIBOB C KaTeToM kp,<<8 MM; *** TpeGyiT MAONOJHHTEJIHLHOTO KOHTPOJsS MEXaHHYECKHX CBOHCTB HpH

CBapke TOJUIHH Cojee 32 MM.

7-jadval.
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HopmaTtuBHbie U pacyeTHble CONPOTUBIEHUA NPU PACTSHKEHUM, CXKaTUKU U n3rnbe
JIMCTOBOTO, WMPOKOMNOSTOCHOTO YHUBEpPCanbHOro u ¢pacoHHoro npokara
'no MOCT 27772-88 ons cTanbHbIX KOKCTPYKUMMN 30aHUIA U COOPYXEHUNA

Cranp| Tonwuna

HopmaTuBHOE conpoTuBiaeHue” ,

%
MITa (krc/mMm ), npokara

PacyeTHoe conpoTHBIEHHE *

5
MITa (krc/cm ), mpokata

2

JIHCTOBOTO, JIHCTOBOTO,
Npokara ! | wHpokomnonocHor (aconHoro IHPOKOTOJIOCHOTO (aconHoro
i 0 YHHBEpPCaIbLHOTro
YHHUBEPCATBLHOTO
|
E ® ¥ ﬁ: a4 ;;:‘}. " .,;.,J »n x:-l'}( .z.";..‘ R ¥ .‘!:.‘:‘.
' C235|012 no 20 235 |360(37)| 235 360 230 350 230 350
; Cs. 20 no (24) 360 (37)| (24) 37) (2350) | (3600) | (2350) | (3600)
i 40 225 [360(37)| 225 | 360 220 350 220 350
| Cs. 40 no (23) |360337)| (23) 37) (2250) | (3600) | (2250) | (3600)
100 215 - - 210 350 - -
'Cs. 100 (22) |- | - | (2150) | (3600) - |
195 ! | 190 | 350 i
L N (20) | (1950) | (3600) ‘
1 C245 (012 10 20 245 |370(38)| 245 370 240 360 240 360
Cs. 20 no (25) - (25) (38) (2450) | (3700) | (2450) | (3700)
30 - 235 370 - - 230 360
(24) (38) (2350) | (3700)
l C255|012m03,9 | 255 |380(39) - - 250 370 - -
| Or4 1o 10 (26) |380(39)| 255 380 (2550) | (3800) 250 370
' Cs. 10 no 245 |370(38)| (26) (39) 240 | 370 (2550) | (3800)
20 (25) |370(38)| 245 370 (2450) | (3800) 240 | 360
| Cs. 20 mo 245 (25) (38) 240 | 360 (2450) | (3700)
i 40 (25) 235 370 (2450) | (3700) 230 360
233 (24) (38) 230 360 (2350) | (3700)
' (24) (2350) | (3700)
{ C275|0t12 no 10 275 |[380(39)| 275 390 270 370 270 380
| Cs. 10 no (28) |370(38)| (28) (40) (2750) | (3800) | (2750) | (3900)
20 265 275 380 260 360 270 370
I (27) (28) (39) (2650) | (3700) | (2750) | (3800)
| C285 012 103,9 | 285 |390(40) - - 280 380 - -
' 'Ot 4 1o 10 (29) [390(40)| 285 | 400 (2850) | (3900) 280 390
' Cs. 10 no 275 |380(39)| (29) (41) 270 380 (2850) | (4000)
20 (28) 275 390 (2750) | (3900) 270 380
265 (28) (40) 260 370 (2750) | (3900)
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L | (27) (2650) | (3800)
'C345 Or21010 | 345 [490(50)| 345 490 335 480 335" 480
' Cs. 10 10 (35) |470(48) (35) | (50) | (3400) | (4900) | (3400) | (4900)
120 325 |460 (47)| 325 | 470 315 460 315 | 460
Cs. 20 1o (33) |450(46)| (33) | (48) | (3200) | (4700) | (3200) | (4700)
40 305 | 440 (45)| 305 460 300 450 300 450
Cs. 40 10 (31) |430(44) (31) | (47) | (3050) | (4600) | (3050) | (4600)
60 285 - . 280 440 - .
Cs. 60 10 (29) - - (2850) | (4500) . .
80 275 . . 270 430 . .
Cs. 80 1o (28) (2750) | (4400)
‘ 160 265 260 420
(27) (2650) | (4300)
C345/0t4 1010 | 345 [470(48)| 345 | 470 335 460 335 460
K (35) (35) | (48) | (3400) | (4700) | (3400) | (4700)
C375/012 1010 | 375 |510(52)| 375 510 365 500 365 500
Cs. 10 1o (38) |490(50)| (38) | (52) | (3700) | (5100) | (3700) | (5100)
20 355 |480(49)| 355 490 345 480 345 480
Cs. 20 10 (36) (36) | (50) | (3500) | (4900) | (3500) | (4900)
140 335 335 | 480 325 470 325 470
| ' (34) (34) | (49) | (3300) | (4800) | (3300) | (4800)
' C390|Ot4 1050 | 390 [540(55)| - . 380 530 - -
i (40) (3850) | (5400)
C390 |0Ot4 1030 | 390 |540(55)| - . 380 530 . -
K (40) (3850) | (5400)
| C440 1 Or4 1030 | 440 [590(60)| - - 430 575 . .
- ' Cs. 30 10 (45) |570(58)| - : (4400) | (5850) 2 -
150 410 400 555
| (42) (4100) | (5650)
cs9o Or 108036 | 540 |635(65) - - 515 605 - .
(55) (5250) | (6150)
l C590 ’ Or16 1040 | 540 [635(65)| - - 515 605 - -
(55) (5250) | (6150)

Tonmuua 4 MM).

|
|
l
]

OprI‘ﬂCHHCM no 5 MIla (50 kre/em )

B
3a TtomuuHy (acOHHOTO MpoKaTa CIeIyeT NMPHHHMATh TOJUIMHY MOJAKH (MHHMMajbHas €ro

3a HOPMATHBHOE COMpPOTHBJCHHE MNPHHATHl HOPMATHBHBIE 3HAYEHHs MpeAe]a TEKyYeCTH H
BpeMeHHoro conpotuBieHus o FOCT 27772-88.

) v
3HA4YeHHs PACUETHBIX COMPOTHBICHHH MOJyYEHBI AENEHHEM HOPMATHBHBIX CONMpPOTHUBICHHH Ha
| K03()QULIMEHTBl HAOEKHOCTH IO MaTepnale, omnpeneNeHHblE B COOTBETCTBHH C I 3.2%, ¢

~Ipumcuanue. HopMaTHBHBIE M pacHeTHbIE COMPOTHBIICHHA W3 CTaIH MOBLILIECHHONH KOPPO3HOHHOM
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8-jadval.

Ta6auna 6.1. PacueTHble cCONPOTUBACHHS CPEe3y U PACTAKEHHIO ONHOOOJTOBLIX COENNHEHUH

PacyeTHOoe CONpPOTHBJIEHHE €6oN1TOB H3 CTaJH KJ1accoB |
Hanp sixxeHHoe VYcaoBHOE npouHocTu, MIla

COCTOSIHHE o6o3HaueHHe -
e e e e
Cpes | Rvg; I 150 160 | 190 | 200 I 230 | 320
PacTsxenne l RS l 175 160 l 210 l 200 l 280" . l 400

8143 — 113 —
9-jadval.

Ta6auuma 6.3. MNaomanu ceueHus GOJTOB

oo dy MM - 16 | 18* 20 | 22* 24 | 27* 30 36 42 48 56 64 72 | 80 90 | 100

: 48" cies '
A~ , cm 2,0112,54(3,(4(3,80|4,52|5,72| 7,06 | 10,2 | 13,8 | 18,1 | 24,6 | 32,2 | 40,7 | 50,3 | 63,6 | 78,5

6
AL 5 em® 1,57 11,92 2,45]3,03|3,52|4,59|5,60| 8,2 |11,3|14,8|20,5|26,9|34,7|43,5|56.0| 70,2

* BoaTsl yKasaHHBIX AHAMETPOB NPHMEHSThH HE PEKOMEeHAYyeTCs.

26



(=N ] (=10 BNl Pl =0 = Pl = | e | - [l e B Ll s B =) - Wy (== [ |
=== e A R e B = e o B B et e B e e R R B A R A R
o= = B R e e s i e s I s A s s e A s e s D e
= A I I = =l R B B it B B B =) B e B Bt B Y o i I Y i I =]
! N e =1 - e G I R eI A A R BN I A I A T - R T i e B
= ke e T ET | | | e e | e | e | S| e | e | S| = R Rl R R I e L e — — (== LY =1
[}
=
= 123222215 =|w|lw|alw|lr=]r=|a|lo]le | w|r=|w]we| =] v | ] o] o] o
&1 ] Bl i Rl R B ] = e R e e e e e - I E I I e I s I e e A e
E - (2] B I T T S T el = el e o e ol Il Il ] Il el I Il Il I ol Bl - IS T BV ]
=
o]
E mo elelel o) el S e e en|en ]| ca|ea|en| | ea]en|en || = o) =t | en | sa |
EH JElElR GBS0 s ] F | e | s = e = ]| = Dol = | | | e |
“ [ e e | ] — ||| =F|en || e e e e e et | et | e | e | Ba | oa =] - o
=]
j=%
o] =t | v (=21 [ | Eaal Ll il Kaal Bial K Bl il s B Eaal sl B0 Bl e B Bl B =0 I =
E A = e ey 2} EII I A R e I e | Rl Bt 0 B I B Y B B i Y ) B
3 e 1 ey e N e I I I I I A I N e e - e e
.
&
¥
"y [ e Y e I e B e (e ) e e - - - - - = | -
= [l B Ml = W N el el el =i | en (=53 Al =i
o SN | er|em| e Fa] =] = (=10 Nl MF'N R B ol e o I e B A R K L | el el B i BRI =T BT R
(=] | ==
[=10=1E=10=1 k=] ()
I =1 =1 =] [ ) e e e e Y [ ) e N e e N e} [na N e B g )
s N e o Sa IE:‘ g e A I = R E I R S I I T G R L =
. =l el =t = = Cn! = | ga|lem| 22| = =2 =t ||| = w2 =F| & oo | wy | e | —
[ sl ] :2 E | w | e | | = — (=S8 Wl I Tl Tl Sl el I B el e B Bl ol
2 =
é o 4 [l =N G Bl B B e i B B B A A A A e by i Y i B
5o b = D I R T el e B e e e =N IR i = e A e iR = A R - e R = e I ol
E E G | e | e | e | e | e | = | WS | | = = GG G e s s I e ] — —
== S [ it Bl Rt Y ol §
bal —ml=l = e e r r M| W | w | v | e | -+ =t | = | =t | =t | =t| =+ e ey | e | | it
ot [ =t | = | ca| 2| e =) | = e | e | = | = O D = | = [ el e | L ea | N -
Py A I I R I I = = = S E R N e pi LS
b R D e i B I ! TN Y e e B I 1 L DT S D K R A S R A R RN s
E_' = .-?\:: L E: oo I s i B RSl ] Bl Bl Il B P P P I O I I - I I B el I il I o
]
= g
g =
=2 - e | en | e | T D ] e G T oY I I B = B Bt Bt Y e M P Y e
[ R e I E | ea] T2 | T | e P i I It R B = B I iy ey
(=2 =1 E—1 E—1 R—T i—1 -1 =1 R'a'l R ol E—1 Rl Bl Rl Rial Rl Ral E=1 k=1 E=1 B=1 k=]
£ GBI IE E E G R R R R R R E R E E E R E E A B L S
|| e | e | e | | e | et | et | et | | vt | vt | vt | i | et | vt |t | et | i |
[=—0 =T 1 = =Tl [T f{— =T =T [ = Tl [T W= =T [T W [T} T 1 ] (=N =1 [=—10 I —
= [=N =T W P T Pl I s el = e e N e e e e A ks | R = - =) L= -t [ | [=]
rer= = s sl v | =t =t |enfenjen]en|ealea|ealea e e e ed e e ] e ) e | e | e
i
=
=]
]
& dl=ziz=1zm 22 22 A o b e B st i it B Y I e T Bt e i B Y
F’-"LI E g Bl il =00 =0 Rl =l - el =l =0 il el =00 M Bl O e Il =t N R B B =t
[ %‘ galir= || v | =k | =F || en|em]| em ] ] ma| e L bl Banl Il B B =
= =]
—
g B
A R I I s I N I I I P I R e A A s I IR I A R =
E-' E =R E=A N ol =S P Rt B B g et = et e o] e P Eadh ] =1 ] Bl Rl Bl B B
b

27




ADABIYOTLAR.

1. KMK 2.03.05-97«Stal n ye konstruktsii» M.1997g.

2. ye.l.Belenya i dr. Metallicheskie konstruktsii M.1986g. 559 str

3. S.E.Abduraxmonov, P.S.Axmedov Metall qurilmalar fanidan «To’sinlarni hisoblash va
loyixalashy» 1-gism Bukik devorli to’sin hisobi. N.1996y.

4.V.V.Biryulev idr. Proektirovanie metallicheskix konstruktsiy L.s|i. 1990g 432s.

5. Xolmurodov R.1., Asliev S.A. Metall qurilmalar T.O’qgituvchi, 1994 y. 179 bet.

6. Ro’ziev K.I. va b. Qurilish konstruktsiyalari. Toshkent, O’zbekiston, 2006.

7. Ashrabov A.B., Zaytsev Yu.V. Kurilish konstruktsiyalari. Toshkent, 1998 y.

8. Abduraxmonov S.E., Axmedov P.S. Metallarni payvandlash. T.Moliya, 2003 y.

9.Saydullaev Q va Shkurova K Metall konstruksiyalari Toshkent 2010 y.

10. Asgarov B.A., Nizomov Sh.R. Temirbeton va tosh-gisht konstruktsiyalari T.O’qgituvchi. 2003 y.
430 bet.

28



