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Annotatsiya: Bino va inshootlarni rekonstruksiya gilish va kuchaytirish yagin kelajakdagi
qurilishning asosiy yo’nalishlaridan biridir.

Bugungi kunga kelib, turli xil temirbeton konstruksiyalarni kuchaytirishda katta tajriba
allagachon to’plangan. Kuchaytirishni loyihalashda ikkita yondashuv amalga oshiriladi - mavjud
konstruksiyalar yukini tushirish (ya’ni yukni gisman yoki to’lig kuchaytirish konstruksiyasiga o’tkazish)
va mavjud konstruksiyaning yuk ko’tarish gobiliyatini oshirish.

Kalit so’zlar: kuchaytirish, mustahkamlik, konstruksiya, ekspluatatsiya, yuk, kesim, beton,
armatura, koeffisient, qovurg’ali plita.

AHHOTANUA: PEKOHCTPYKIMS M YCWICHHE 3JaHUM M COOPYKEHUH SBISIIOTCA OJHHUM W3
OCHOBHBIX HalpaBJICHUI B CTPOUTEILCTBE Ha Omkaiiiee Oymyiiee.

K  Hacrodmemy  BpeMEHHM YK€  HAKOIUIEH  3HAYWTEIbHBIM  ONBIT  YCHJICHHS
pa3InYHBIX &KeNe300eTOHHBIX KOHCTPYKIUH. Peanusyercs JBa oxoa pu
MIPOEKTUPOBAHUU YCUJICHHS — pasrpyska CYIIECTBYIOILEH KOHCTPYKLUU (t.e.
YacTMYHas  WIM  T[OJIHAs  Iepejaya  Harpy3Kd  Ha  KOHCTPYKLMIO  YCWJIGHHUS) U
YBEJIMYEHUE HECYLIEH CIOCOOHOCTHU CYIIECTBYIOLIEH KOHCTPYKIIHH.

KuroueBble ci10Ba: yCwIeHUs, IPOYHOCTh, KOHCTPYKIIMS, dKCILTyaTalus, Harpy3Ka, CEUeHHUE,
0eToH, apMupoBaHue, KO3PPUIHEHT, peOpucTas MIUTA.

Annotation: Reconstruction and strengthening of buildings and structures is one of the main
directions in construction for the near future.To date, considerable experience has already been
accumulated various reinforced concrete structures. There are two approaches for reinforcement design
- unloading the existing structure (i.e.partial or complete transfer of the load to the reinforcement
structure) and increase in the bearing capacity of the existing structure.

Keywords: strengthening, strength, design, operation, load, section, concrete, reinforcement,
coefficient, ribbed plate.

Kirish. Yangi konstruksiyaga garaganda,kuchaytirishni loyihalash amaliy jihatdan har doim
giyinrog.

Qoida tarigasida, har bir alohida holatda ma’lum individual xususiyatlarni hisobga olish kerak,
xususan: kuchaytirilayotgan konstruksiyaga zarar yetkazish darajasi; qo’shni konstruklarning holati;
yuklashning xarakteri; kuchaytirish ishlarini bajarishni cheklash; kuchaytirishni amalga oshiruvchi
tashkilotning texnik imkoniyatlari.

Shuni ta’kidlash kerakki, konstruksiyalarni kuchaytirish uchun juda ko’p sabablar mavjud. Bu
goniqarsiz ishlash natijasida konstruksiyalarning eskirishi, binoni rekonstruksiya gilishdan keyin
yukning ko’payishi, loyihalash xatolari, ishlab chigarish va o’rnatishdagi nugsonlar, zaminning notekis
cho’kishi va boshaqalar.

Yuk ko’taruvchi temirbeton konstruktsiyalarni kuchaytirish quyidagi usullar bilan amalga
oshiriladi:hisobiy sxemasini va kuchlanish holatini o’zgartirmasdan; hisoblash sxemasini o’zgartirish
bilan;kuchlanish holatini 0’zgartirish bilan.

Loyihalarni ishlab chigishda kuchaytirilgangan konstruksiyaning yaxlitligini maksimal darajada
saglashga intilish zarur va optimal kuchaytirish usulini tanlashda konstruksiya ishining haqigiy
xarakterini va haqiqiy yuklarni belgilash muhimdir.Shungdek,kuchaytirish loyihasini ishlab chigishda
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yuklarni oshirish istigbollarini hisobga olish kerak.

Asosiy gism.Yangi ortib borayotgan yuklar bilan keyingi ekspluatatsiya uchun oraligda
govurg’ali orayopmali plitani kuchaytirish talab gilinadi. (1- rasm).

Dastlabki ma’lumotlar.Plitalarni kuchaytirishdan oldingi parametrlari: plitaning rejadagi
nominal o’lchamlari 1.4x6.0 m; kesim balandligi h=300 mm; rebra bo’ylama govurg’a kengligi b =
70 mm,; tokcha qalinligi ke = 50 mm; issiglik bilan ishlov berilgan og’ir beton,sinfi B20 (R, = 11,5
MPa);sterjenli bo’ylama ishchi armatura 200325A400 (Rs= 365 MPa). Plitani kuchaytirilgandan keyingi
foydali yuk v= 13.0 kPa, shu jumladan uzoq muddatli 0.7-v = 0.7-13.0 = 9,1 kPa. Pol og’irligidan yuk
g = 1.0 kPa.
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1-rasm.Plitaning hagigiy ko’ndalang kesimi
Yechish tartibi:
Yangi ekspluatatsiya sharoitida orayopmaga yuklarni hisoblaymiz
1 m plitaning nominal kengligi B = 1.4 m da to’lig hisobiy yukni hisoblaymiz:
q=01B=19.69-1.4 =27.57 KN /m,
bu yerda gz - hisobiy yuk 1 - jadvaldan olamiz.
1 m? orayopmaga yuklar yig’indisi . 1 - Jadval.

) Yuklar .
_ Me’yoriy bo’yicha Hisobiy
Yuklar turi yuk, , ishonuvchanlik yuk, ,
KN/m koeffisienti ys KN/m
Doimiy:
plitaning og’irligidan
(8 =10,105 m; p = 25 KN/m®) 2.63 1.1 2.89
Polning og’irligidan 1.0 1.2 1.2
Jami: 3.63 - 4.09
Vagqtinchalik: 13.0 1.2 15.6
Shu jumladan uzog muddatli 9.1 1.2 10.92
To’liq yuk: 16,63 19.69
Shu jumladan doimiy va uzoq
muddatli 12.73 15.01
* To’lig yukdan maksimal hisobiy egiluvchi momentni topamiz
ql3d 27.57-5.8752
My = == 5 = 118.95 kN'm,
bu yerda 1o - 5,875 m - plitaning hisobiy oralig’i
» Normal kesimli qovurg’ali plitani yuk ko’tarish gobiliyatini aniglaymiz. Hisobiy kesim
(gar.2b - rasm.)
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2 - rasm. Normal kesimli plitaning ko’tarish qobiliyatini anigldash uchun: a — plitaning

61

/index.php/goldenbrain/issue/view/80 INTERNATIONAL SCIENTIFIC CONFERENCE


https://researchedu.org/index.php/goldenbrain/issue/view/80

INNOVATIVE TECHNOLOGIES IN CONSTRUCTION  2023/1 PART 1

hisobiy sxemasi; b - hisobiy ko’ndalang kesim.

bs =B -40=1360 mm; b = 1360 -2 70 = 1220 mm.

Plita kesimi ishchi balandligi

ho=h-a=300 - 40 - 260 mm.
Shartni tekshiramiz
Rs-Ag = Ry - Vp1 b -hy =365-103-982-10 — 6 = 358.43 kN
< 11.5-103:0.9-1.36-0.05 == 887.4 kN.
Shart bajarildi; binobarin, neytral 0’q tokchada joylashgan.
Kesimning sigilgan zonasidagi balandligini aniglaymiz:
Ry - Ag 365 - 982

= = = 25.5 :
TRy ¥p1 bf 115-09-1360 mm
Kesimning sigilgan zonadagi nisbiy balandligi
B x_25.5_0098< 08 _0.8_0526
Ty 1360 00 S SRTITR T3e5 0 0%
700 700

Normal kesim ko’tarish gobiliyati
M= Ry, ¥py bp-x-(hg—0.5x) =11.5-10°- 0.9 +1.36 -
0.0255-(0.26 — 0.5+ 0.0255 = 88.75 kN - m.
Shartni tekshiramiz M > My; 88,75 kN 'm<118,95kN'm.
Shart bajarilmadi; binobarin, oraligda plitani
kuchaytirish talab gilinadi.
Kuchaytirish koeffisientini k = % = 18188'7955 = 1.340, ya’ni plitaning mustahkamligini 34% ga
oshirish kerak.
» Plitani kuchaytirish hisobini qo’shimcha armaturalash usuli bilan bajaramiz. ( 3 - rasm).
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3 - rasm. Plitani go’shimcha armaturalash usuli bilan kuchaytirishni hisoblash uchun: a -
haqiqiy normal kesim; b - hisobiy normal kesim.
Kuchaytirmilgan kesimning ishchi balandligi

ho + hg;y 260+ 312.5
horea = 2 = > = 286 mm,

bu yerda

dq 25
hor = h+7= 300+7= 312.5 mm.
Shartdan neytral 0’gning holatini
M; =118.95 kN'm <

< 11.5-10%0.9-1.36-0.05-(0.286 — 0.5-0.05) = 183.69 kN-m.

Shart bajarildi; binobarin, neytral 0’q tokchadan o’tadi. am koeffisientni aniglaymiz:
M, 118.95

" Ry yp1b h2,,, 115-10%-0.9-1.36-0.286
=0.526- (1 —0.5-0.526) = 0.387.
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3.1 jadval 3 ilovadan n ning giymatini topamiz n=0.945[1].
Talab gilingan armaturalar yig’indisining kesim yuzasini hisoblaymiz:
M 11895 +10° = 1205.8 mm?
R hgreq-n  365-103-0.286 - 0.945 ' '
Sinfi A400 armatura bilan kuchaytiramiz.Talab gilingan qo’shimcha armatura kesim yuzasini
tanlaymiz.

As,tot =

A1 = (A Ay) R _ (1205.8 — 0.75 - 982) 3 _
2 s1 — s,tot ml S R51 ‘m - . . 350 . 0.85 -
= 575.8 mm?,

Bu yerda m1 = 0,75 - qo’shimcha payvandlash paytida mavjud bo’ylama armaturaga zarar
yetkazilishini hisobga oladigan koeffisient;
m = 0,85 - oldindan kuchlanishli go’shimcha armaturaning ish sharoitlari koeffisienti.
Qabul gilamiz 2020A400 (Asir = 628 mm? > Ag; = 575,8 mm?).
o Kuchaytirilgan plitaning haqiqiy yuk ko’tarish qobiliyatini aniglaymiz.
Sigilgan zona balandligi
Rg-Ag-mqy + Rgy - Agip-m  365-982-0.75 + 350 - 628 - 0.85
X1 = - = == 32.4 mm.
Ry *¥p1 - bf 11.5-0.9-1360
Ishchi balandligi
p Ag my - hy+ Agq - hoq _ 982-0.75-260 + 628 -312.5 _
0.red Ag my + Agy 982 -0.75 + 628
= 284.2 mm = 284 mm.
Qabul gilingan plitaning kuchaytirilgan kesimidagi haqigiy eguvchi moment:
Mg = Ry yp1-bf-xq - (h(({r)ed - 0.5 -xl) =
=11.5-103-0.9-1.36-0.0324 - (0.284 — 0.5 0.0234) == 124.02kN - m
> M; = 11895 kN - m.
Mustahkamlik zahirasi

My — M, P 124.02 — 118.95 100% = 4.26%

M, ° 118.95 0T hedso
Xulosa. Qo’shimcha armaturalar diametrini oshirish orqgali, kuchaytirilgan kesim mustahkamlik
zahirasini oshirish mumkin, lekin shu bilan birga harakat gilish kerak, kesimning neytral o’qi plitaning
chetlari ichiga tushmasligi uchun. Kuchaytirilgan elementning shartli betonning sinfiga garaganda, bir
sinf yuqoriroq kuchaytirilgan beton, lekin B15 dan past bo’Imagan beton sinfi (yer osti konstruksiyalari

va poydevorlari uchun) olinishi kerak.
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