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CALCULATION OF THE STRENGTH OF THE RETAINING WALLS OF
THE VEHICLE BRIDGE APPROACH LIFT LOCATED ON THE 138 KM
SECTION OF THE FERGANA - ANDIJAN HIGHWAY

Zokirov Fakhriddin Zohidjon o‘g‘li, Kazakbayeva Mukhabbat Turabayevna

Annotation:

Key Words:

Tashkent State Transport University

This article presents the results of the analysis of the strength, resistance to
overturning and displacement, and load-carrying capacity of the abutment
walls of the approach lift of the automobile bridge. During the research,
mechanical methods and mathematical models were used to determine the
stresses and deformations in the retaining walls. According to the results of
the calculations, the retaining walls of the 12.6 m high bridge approach have
met the conditions specified in the regulatory documents for safe transmission
to the ground by accepting the pressure from the temporary loads and the soil
massif. In addition, the probabilities of overturning and sliding of retaining
walls were evaluated. The conclusions obtained because of this assessment
will help to develop important recommendations for strengthening the
retaining wall structure of our research facility.

vehicle bridges, approach ramp, retaining walls, resistance to sliding, soil
mass, resistance to overturning, temporary load class.

PACUHET HIPOYHOCTH HOAITOPHBIX CTEH ABTOMOBUJIBHOI'O
MOCTOBOI'O TIOABE3JA, PACHHOJIOKEHHOI'O HA YYACTKE 138

KM ABTOJOPOI'N PEPI'AHA - AHANXAH

3oxkupos @axpuaaun 3oxuaxkon yriam, Kazakéaesa Myxa60ar Typadaesna

AHHOTAIHAA:

KnroueBkle
cJI0BAa:

49

TamKkeHTCKUI TOCyAapCTBEHHBIN TPAHCIIOPTHBINA YHUBEPCUTET

B crartbe mpeacTaBieHbl pe3yabTaThl aHAIW3a IIPOYHOCTH, YCTOMYUBOCTH K
ONPOKUJIBIBAHNIO U CMEILEHHUIO, a TAK)K€ HEeCYIell CIIOCOOHOCTH OMOPHBIX
CTEH TOJbE3HOTO TOJbEMHHKAa aBTOMOOMJIBHOIO MocTa. B xone
WCCJIEOBAHUM HCITOJIB30BAIMCh MEXaHUYECKUE METOJbI U MaTEMATHYECKUE
MOJENU JUIs OIpEeJeNieHUs] HamnpshkKeHUH W JedopMmaluil B MOAMOPHBIX
creHkax. Ilo pesyinbraram pacyeToB MOANOPHBIE CTEHBI MOAXOAA K MOCTY
BBICOTOM 12,6 M BBINIOJIHWINA YCIIOBUS, YCTAHOBJIEHHBIE B HOPMAaTHUBHBIX
JIOKYMEHTax Mo Oe30MacHOMY CITyCKy Ha 3€MJI0, MpPHUHSAB JAaBJICHHE OT
BPEMEHHBIX Harpy3oK W TpyHTOBOro mMaccupa. Kpome Toro, ouneHuBanach
BEPOSITHOCTh ONPOKUJBIBAHUS U CIION3aHUs MOINOPHBIX CTECHOK. BBIBOIBI,
MOJTy4YE€HHBbIE B pe3yJIbTaTe JaHHOM OLIEHKH, MOMOTYT pa3paboTaTh Ba)KHbIE
PEKOMEHJALUU I10 YCHUJICHUIO KOHCTPYKLUHM IOAIIOPHOM CTEHBI HAIIETO
HCCIIENOBATEILCKOTO 00OBEKTA.

aBTOMOOMJIBHBIE MOCTBI, MAaHIYChl, IMOJANOPHBbIE CTEHKH, COMPOTUBIICHUE
CKOJIBXKEHHUI0, Macca TPYyHTa, YCTOWYMBOCTH K ONPOKUABIBAHHUIO, KJIACC
BPEMEHHOH Harpys3KH.
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FARG*‘ONA - ANDIJON AVTOMOBIL YO*LINING 138-KM QISMIDA
JOYLASHGAN AVTOMOBIL KO‘PRIK YAQINLASHUV KO‘TARMASI
TIRGAK DEVORLARINI MUSTAHKAMLIKKA HISOBLASH

Zokirov Faxriddin Zohidjon o‘g‘li, Kazakbayeva Muxabbat Turabayevna
Toshkent Davlat Transport Universiteti

Annoramusi:  Ushbu maqgolada avtomobil ko‘prigining yaqginlashuv ko‘tarmasi tirgak
devorlarining mustahkamlikka, ag‘darilish va siljishga qarshiligi hamda yuk
ko‘tarish qobiliyatlari bo‘yicha tahlili natijalari keltirilgan. Tadqiqot
jarayonida mexanik usullar va matematik modellardan foydalanilib, tirgak
devorlaridagi  kuchlanishlar va deformatsiyalar aniglandi. Hisoblash
natijalariga ko‘ra 12.6m balandlikdagi ko‘prik yaqinlashuv ko‘tarmasi tirgak
devorlari vagtinchalik yuklardan va grunt massividan tushayotgan bosimni
qabul qilib zaminga xavfsiz uzatishda belgilangan me’yoriy hujjatlarda
ko‘rsatilgan shartlarni bajardi. Shuningdek, tirgak devorlarni ag‘darilish va
siljish entimolliklari baholandi. Ushbu baholanish natijasida olingan xulosalar
tadqiqot o‘tkazilgan obyetimizning tirgak devor konstruksiyasini armakazkaz
gilish uchun muhim tavsiyalarni ishlab chigishga yordam beradi.

Kanut avtomobil ko‘priklari, yaginlashuv ko‘tarmasi, tirgak devorlar, siljishga

cy3aap: garshilik, grunt massivi, ag*darilishga qgarshilik, vagtinchalik yuk sinfi.

Kirish. Ko‘prik yaqinlashuv ko‘tarmasining tirgak devorlar (tayanch devorlar) grunt
massivining barqarorligini ta’minlash uchun keng qo‘llaniladi. Ular asosan grunt massivining
relyefini ushlab turish, tuproq siljishi va ko*chishini oldini olish va tuproq eroziyasini kamaytirish
uchun muhim hisoblanadi.

Tirgak devorlari nafaqat ko‘priklarning yaqinlashuv ko‘tarmalarida balki nishablikda
joylashgan hududlarda yer maydonini tekislash va foydalanish maydonini kengaytirishda ham
foydalaniladi.

Tirgak devorlar materialiga qarab yog‘och, tosh, temirbeton, kompozit va metall
konstruksiyalardan tayyorlanishi mumkin. Shuningdek tirgak devorlar xam foydalanishiga garab
turli shakllarda tayyorlanishi mumkin.

Ko‘prik yaqinlashuv ko‘tarmasi tirgak devorlarini hisoblashning asosity magqsadi
quyidagicha izohlanadi:

-tirgak devor yon sirtlariga grunt massivining bosimini va hosil bo‘lgan kuchlanishlarni
aniglash;

-tirgak devorlarning doimiy va vaqtinchalik yuklardan hosil bo‘lgan kuchlanishlarga
bardoshliligini ta’minlash;

-tirgak devorlarning deformatsiyalarini minimalizatsiya qilish va tirgak devor
konstruksiyasining optimal o‘lchamlarini tanlash;

-tirgak devor konstruksiyalarini tayyorlashda resurslardan samarali foydalanish;

-dasturiy vositalar orgali modellashtirish natijasida tirgak devorlarning mexanik
xususiyatlarini prognozlashtirish.

Yugorida keltirilgan magsadlar tirgak devorlarining ishonchli va samarali ishlashini
ta’minlashda muhim hisoblanadi.

Asosiy gism. Avtomobil ko‘prik yaqinlashuv ko‘tarmalaridagi tirgak devorlarning shakli,
materiali va o‘lchamlari ushbu tirgak devorlarga tushayotgan grunt massivi hamda yaqinlashuv
ko‘tarmalariga ta’sir qilayotgan harakatlanuvchi vaqtinchalik yuklarning hisobidan kelib chiqib
tanlanadi.
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Misol uchun Farg‘ona — Andijon avtomobil yo‘lining 138-km gismida joylashgan avtomobil
ko‘prigining yaqinlashuv ko‘tarmasi tirgak devorini grunt massivi ta’sirida siljish va og‘ishga
mustahkamligini hamda yuk ko‘tarish qobiliyatini hisoblab chigamiz (1-rasm).

Dastlab boshlang‘ich ma’lumotlar sifatida (B1, B2, B3, a, H va B) tirgak devor ko‘ndalang
kesimining kenglik va balandlik o‘lchamlarini aniglaymiz va maxsus gaydlar jadvaliga kiritamiz
(1-jadval). So‘ngra quyidagi (tirkak devorining o‘g‘irligi aniglash, poydevor ustidagi grunt
massivining og ‘irligini aniqlash, grunt massivining gorizontal bosimini aniglash, doimiy
yuklardan hosil bo ‘Igan moment, grunt massivining gorizontal bosimini vaqtinchalik yuklarni
hisobga olgan holda aniglash, poydevor ostki sathidagi kuchlanishlarni aniglash, konstruksiyani
og ‘ishga va siljishga qarshiligi) ketma-ketlikda muhandislik hisoblarini olib boramiz.

B . B

2
2

T ml ch

\ i T

T B Ea‘ Bs
Bi |B2 Bs Me G Mo
X X2

1-rasm. Ko‘prik yaqginlashuv ko‘tarmasi tirgak devorining sxematik ko‘rinishi

1-jadval
Tekshirilayotgan tirgak devorining o‘lchamlari
Ne Nomlanishi
B Tirgak devor poydevorining kengligi, m Balandligi, m

1 Bl 1.10

2 B2 1.60 H1 1.30

3 B3 6.50

2 . 0.40 H2 11.30

Tirgak devorining og‘irligini aniqlash:

G, =((B,+a)/2)-H,7,
G,=B-H,y,
G, =(B;+B, —a+B;3)/2-H, -y, -k
bu yerda: Gl — tirgak devor konstruksiyasining devori og‘irligi;
G2 — tirgak devor konstruksiyasining poydevori og‘irligi;
G, — tirgak devorga tushayotgan grunt og‘irligi;
A, — temirbeton konstruksiyaning solishtirma og‘irligi;

/19 — gruntning solishtirma og‘irligi;

kl — yuk bo‘yicha ishonchlilik koeffitsiyenti.
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Gruntning ko‘ndalang bosimini hisoblash:
grad=¢-7/180
1 =tang® =tan(r/4-grad/2)’
P=y,-#-H
E=(P/2)-H
M =(E-H)/3
E,=E-»;
M; =M -y
buyerda: ¢ —ichkiishgalanish burchagi;
4 —dinamik koeffitsiyent;
V¢ — yuk bo‘yicha ishonchlilik koeffitsiyenti;

P — gruntning tirgak devorga bosimi;

E — grunt elastik moduli;

M  — grunt ko‘ndalang bosimidan hosil bo‘lgan moment.
Doimiy yuk momenti:

M =G, x -G;-X,
x,=B/2-(a+B,)/4-B
x,=B/2-(B,+B,-a+B,)/4
Vagtinchalik yuk sinfi NK100 va gruntning ko‘ndalang bosimini hisoblash:
A=2-b-h,/H 2
tgo =—tgp+/(1+19°p) - (L- A/ tgp)

ke =(tgo+A)/(tg-(v+9))
H#=tgu/(tg-(v+9))

E=05-H? -k,
z=H-y,-x,/tgo
R=y-b-hy

P,=y-H/2-(a+b+c)
yo:(H /3)'(P2/(P1+P2))
X, =P -(2-a+b)+2P,-(a+b+c))/(6-(P,+P,))
E,=E-y;

M=E-z
M, =M -y,

Vagqtinchalik va doimiy yuklar yig‘indisini quyidagi formula bo‘yicha hisoblaymiz.
N=G,+G,+G,
E=E,
M =M +M,
bu yerda: N — tirgak devor va unga ta’sir etayotgan grunt massivining og"‘irligi;

M - grunt ko‘ndalang bosimi hamda vaqtinchalik yuk ta’siridan hosil
eguvchi bo‘lgan moment.
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Poydevor ostki sathidagi kuchlanishni aniglash:
Crmx = N/B+6-M/B?

o =N/B-6-M/B?

Poydevor ostki sathidagi kuchlanish — bu poydevor bilan zamin orasidagi aloga yuzasiga
ta’sir qiladigan kuchning tagsimlanishi bo‘lib, bu kuchlanish zaminning poydevor orqali ta’sir
qiladigan doimiy va vaqtinchalik yuklarni ko‘tarish qobiliyatiga bog‘liq.

Tirgak devor konstruksiyasini ag‘darilishga qarshiligini tekshirish:

M, =M,
M,=G,-(B,+(B,+a)/2)+G,(B/2+X,)+G,-B-0.5
M X= M 2 VpeM
M, <M,X
3898.634kNm < 7945.741kNm
shart bajarildi
Tirgak devor konstruksiyasini siljishga garshiligini tekshirish:
Q =E
Qz =N-k
Qx=Q,-m/y
Q <Q,x
881.2kNm <894.4kNm
shart bajarildi
Gruntning ko‘tarish qobiliyatini aniqlash:

R=17-(R,-[1+k -(b-2)]+k, y-(d-3))
R20,,

841.11kN/m? > 466.51KN /m?

shart bajarildi
Xulosa. Ushbu tadqiqot ishi oldiga qo‘yilgan asosiy vazifa Farg‘ona — Andijon avtomobil
yo‘lining 138-km qismida joylashgan avtomobil ko‘prigining yaqinlashuv ko‘tarmasi tirgak
devorini mustahkamlikka hisoblashdan iborat bo‘lib, ushbu vazifani bajarish orqali quyidagi
muhandislik hisoblarini amalga oshirildi va tegishli xulosa va tavsiyalar ishlab chigildi. Tirgak
devor konstruksiyasini ag‘darilishga va siljishga qarshiligini tekshirish natijalari shuni ko‘rsatdiki,
ushbu inshoot yaqinlashuv ko‘tarmasi tirgak devori sifatida 12.6x9.20 o‘lchamdagi temirbeton
konstruksiyalardan foydalanilganida inshootning turg‘unligi va ustuvorligi saqlanib qoladi hamda
undan vaqtinchalik yuklar o‘tishini cheklamaydi. Shuningdek, temirbeton konstruksiyaning beton
va armatura sinflari va ularning sarfi miqdorini aniqlash uchun qo‘shimcha muhandislik

hisoblarini amalga oshirish kerak bo‘ladi.
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