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TiNH TOAN KHA NANG CHIU LUC CUA BAN BE TONG COT THEP BANG
PHUONG PHAP CAN BANG GIG1 HAN CHIU TAC DUNG TAI TAP TRUNG

CALCULATION OF THE BEARING CAPACITY OF ORTHOTROPIC REINFORCED CONCRETE
SLABS USING LIMIT EQUILIBRIUM METHOD OF RESISTANCE TO CONCENTRATED LOADS

Z>TS. Nguyén Hiép Bong - Gicng vién, khoa Xdy dung, DHKién tric Ha NG,
Email: nquyenhiepdong@gmailcom

Tém tat: Ban bé téng c6t thép thuong dugc tinh toan véi
truong hgp tai trong phan b déu, tuy nhién trong thuc té
cling ¢é truang hgp ban chiu tac dung tai trong tap trung.
Bai bdo nay gidi thiéu phuang phdp tinh toan kha nang chju
luic cia ban bé tong c6t thép chiu tai trong tap trung bang
phuong phap can bang giéi han.

Tir khéa: Ban bé tong cét thép, phuang phéap can bang gidi
han, tai trong tap trung.

1.Téng quan

Tinh todn kha ning chiu luc ctia ban bé tong
cOt thép bang phuong phap can bang gi6i han
chiu tai trong phan bo déu da dugc nhiéu tac gia
nghién ctiu va phat trién nhu trong céc tai liéu [1-
3] va [4]. Trong [4] tac gia da trinh bay chi tiét vé
viéc tinh toan kha nang chiu luc ctia ban bé tong
c6t thép dang hudng va truc hudng chiu tai trong
phan b6 déu. Nhung trong thuc té, ngoai trudng
hgp tai trong phan bé déu ban con chiu tac dung
cua tai trong tap trung. Viéc tinh todn kha ning
chiu lyc cua ban chiu tai trong tp trung it dugc
cac tac gia nghién ctiu va bao cdo. Bai bao nay tac
gia tiép tuc gidi thiéu vé viéc tinh toan kha nang
chiu lyc ctia ban bé tdong cdt thép ddng hudng chiu
tac dung tai trong tap trung bang phuong phap
can bang giéi han.

2. Cos6 Iy thuyét

a. Phuong trinh can bang cong o 6 trang thai gidi han

Dé€ gidi dugc bai toan nay thi can phai thiét 1ap
dugc phuong trinh can bang cong ao. Trong [1] da
thiét lap phuong trinh can bang cong do véi trudng
hop tai trong tap trung ta c6 phuong trinh can bang
cong nhu sau:

ZPAZZQMCOS(QM) (1)

Trong do: A - la chuyén vi 16n nhét tai diém tac
dung lyc tép trung; 6 - géc xoay tuong ting clia cac
phén tt, P - tai trong tap trung, M - mé men uon.

b. Quy lut hinh thanh cc cau pha hoai.

Trong ban ddng hudng chiu tic dung mot luc
tap trung thi tim gay khuc triing véi diém tac dung

Abstract: In reinforced concrete design, slabs are commonly
analyzed under uniformly distributed loads; however, in
practice, slabs are also subjected to concentrated loads. This
paper introduces a method for calculating the load-carrying
capacity of reinforced concrete slabs under concentrated
loading using the limit equilibrium method.

Keywords: Reinforced concrete slab, limit equilibrium
method, concentrated loading.

luc va c6 gia tri chuyén vi 16n nhét A. Khi d6 tat ca
duong gay khic duong (chiu mé men duong) dugc
hinh thanh ti diém dat luc va két thiac & cac canh
lién két ctia ban (Hinh 1) va tao thanh hinh chép
v6i dinh 1a diém dét luc va ddy la cac canh bién cta
ban va cac canh & goc chi mé men am.
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Hinh 1. Co cdu pha hoai ctia ban chiu tac dung tai trong tap trung

O day cac duong gay khic am (chiu mo men
am) dugc hinh thanh bai diéu kién lién két & cic
gbc va la duong thing, dudng thing nay sé chia goc
ban thanh hai phan, trong d6 c6 mét phan c6 dinh
& cac goc khong tham gia chiu luc (Hinh 1). Khi do6
phén bén trong ctia duong gay khic am nay, noi
giao cac duong gay khic am véi cac duong duong
dugc bo qua. Suy ra cac duong gay khic am giao véi
cac duong duong chi & mép canh ctia ban. Trang
thai cin bing gidi han cua ban ké ca khi chiu tac
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dung luc tép trung dugc nghién ctiu boi nha khoa
hoc ngudi Nga A.P Rdzanhisin.

¢. Ban mat bang chir nhat

- Co ciu phd hoai

Dai véi ban hinh chii nhat chiu tac dung tai
trong tap trung phu thudc vao diém dit luc va ty 1¢
cac canh c6 thé xay ra ba dang sau:

- Co ciu pha hoai dang 1: tit ca cac goc déu
tham gia lam viéc (Hinh 2,a). Néu téit ca cac goc ctia
ban dugc lién két ngam toan phén thi cac dudng
gdy khuc sé tit diém dit lyc néi thing dén cac dinh
ctia cac goc ctia ban (Hinh 2,b).

- Co cdu pha hoai dang 2: khi m¢t canh ngan
cua ban khong tham gia vao vung chiu luc (Hinh
2,¢,2,d).

- Co cdu pha hoai 3: khi ca hai canh ngan ctia
ban nam ngoai vung tac dung luc (Hinh 2,e).
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Hinh 2. Cac dang co cau pha hoai ctia ban hinh chit nhat chiu tac dung
tai trong tap trung

Trong pham vi bai bdo nay tac gia chi gidi thiéu
phén tinh toan véi ban truc huéng cé cac goc la
ngam toan phan va c6 lién két khép xung quanh.
Cu thé cac truong hgp nhu sau:

- Ban ¢6 co ciu phd hoai dang 1 (Hinh 2,b).

Tai trong giéi han ctia ban dugc tinh theo cong thtic:

P:2Mo[b+ b _,a, a J )

X 2a-x y 2b-y

Trong do x, y la toa d¢ ctia diém tac dung luc
tap trung.

- Ban véi truong hgp co cau pha hoai dang 2
(Hinh 2, d).

Khao sat truong hop luc tap trung ddt nua trai
(x<a). Tai trong gidi han dugc xac dinh theo cong
thic sau:

P=M,y (3)

Trong do:

s s 2b «x x
D I M Ty

bién g6c

+2 1+,ubd[\/2by_y+\/2by_yJ

Trong truong hop khong cé cot thép trén cta

+

(4)
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ban doc theo dudng cd truc quay cd gin véi diém
tac dung tai trong, khi d6 tai trong gi6i han sé dugc
tinh todn nhu sau:

0 (5)
+2 y o, |?hmy
2b—-y y

- Ban c6 co ciu pha hoai dang thti 3 (Hinh 2,e):
Tai trong gi6i han dugc xac dinh nhu sau:

P= 2MOZ(1+ﬂ)% =

gbc

:2MO(\/(1+;%)+\/(1+M))[\/E+WJ (6)

Néu nhu trén hai duong ab va cd khong bo tri
cot thép trén khi do ta co: w1, =1, =0

_ y 2b—-y
P_4M0(\/2b_y+\/ 5 ] (7)

Vi du:

Tinh toan tai trong giéi han tic dung lén ban
ding hudng hinh chit nhét ¢4 lién két khép céc canh
v6i diéu kién ngam hoan toan & cac géc, ban c6 kich
thudc: 2a=4m; 2b=3m, chiu tac dung tai trong tap
trung tai diém c6 x=2,0 m, y=1,5m (Hinh 3). Chiéu
day ban 10cm, bé tdng c6 cap do bén B20, c6t thép
dugc bo tri & nhip theo hai phuong nhu nhau ¢6,
a=150mm nhém C240T, bo tri cot thép 16p trén &
cac canh AB va CD nhu nhau (u,, = 4, =0,2).
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Hinh 3. Ban b tri ¢6t thép cho vidu 1

Céc tham s0 vat liéu:

B20 c6 R, =11,5 Mpa, C6t thép nhém CB240T
céd R =240 Mpa; o= 0,3

Chiéu cao lam viéc ciaban: h)=h -a=100 - 15
= 85(mm)

Dién tich c6t thép chiu kéo trén mot don vi 1m dai:

Theo phuong X va Y:

1000 )
=4 =—x28=187(mm
Y150 ( )

X

‘e R.A, 240187
R,bh, 11,5.1000.85
a,=E(1-&/2)=

=0,046(1-0,046/2)=0,045<a,
Mo men gi6i han la:
My,=M =M,=M,=a,.R,bh,=

~0,045.11,5.1000.85 =3,74("2")
m

Chiéu cao cua goc dugce xac dinh:

hab :hcd :\/y(zb_y)(l‘l‘?wl) =

=JL5(3,0-15)(1+0,2) =1,64m

Tt d6 ta co: truc ab cach canh AB: 0,13m, truc
cd cach canh CD: 0,93m
Qua khéo sit va tinh toan thi co cdu phd hoai
ctia ban thu¢c dang (1), vay tai trong gidi han tac
dung lén ban dugc tinh nhu sau:
L5 L5 2,0 20
+

+ 2=+
2,0 20 L5 L5

th=2~3,74( j=31,16(kN)

0] day diéu kién ngam hoan toan dugc tuin thu
theo hai diéu kién sau:

4 >1(2’0 § 2 ) =1,04;

“2(L,5 2,0
V> 2’0+1’5 -3,49=7,27kN
L5 2,0

Két luan:

- Tinh todn kha ndng chiu luc ctia ban bé tong
cOt thép bang phuong phap can bing gisi han c6
thé 4p dung véi tai trong tap trung véi cac diém dat
khac nhau.

- Tinh todn ban bé tong c6t thép bing phuong
phap can béing gii han da k€ dén sy lam viéc dan
hoéi déo ctia bé tong va c6t thép (hinh thanh cac
khép déo) véi hinh dang, diéu kién bién khac nhau
chiu tac dung cta cac dang tai trong khac nhau.
Tinh theo phuong phdp nay don gian dé hiéu va
cho két qué chinh xac.ld
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