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TOm tit

M@ hinh gian do da dwoc 1ing dung réng rai vao viéc tinh toan va thiét ké két cdu bé
tong cot thép va dwoe qui dinh cu thé trong tiéu chuan thiét ké ACI 318-14. M6 hinh gian
do chi xét dén diéu kién can bang vé lic, bé qua diéu kién can bang vé bién dang. M6 hinh
“Softened Strut and Tie” xét dén dong thoi diéu kién can bang vé lyc, bién dang va diéu
Kién twong thich khi danh gid kha ndang chong cat cia dam cao bé tong cat thép. Tuy nhién
viégc tinh todn véi mé hinh nay kha phic tap. Bai b&o nay gioi thiéu mét phuong phap don
gian hon dua trén mé hinh “Softened Strut and Tie”, dwoC goi la mé hinh “Simplified
Softened Strut and Tie”. Két qud tinh toan kha ndang chéong cat cia dam cao bé tong cot
thép si dung mo hinh “Simplified Softened Strut and Tie” va mo hinh giao ao cua ACI 318-
14 dwoc so sanh véi két qud thec nghiém. Két qua so sanh cho thay mé hinh “Simplified
Softened Strut and Tie” cho két qud chinh xdc hon md hinh gian do.
Tir khéa: dam cao, md hinh softened strut and tie, ACI code
Abstract

SHEAR STRENGTH PREDICTION OF REINFORCED CONCRETE
DEEP BEAM BY SIMPLIFIED SOFTENED STRUT AND TIE
MODEL

The strut and tie model (STM) has been widely used for analysis and design of
reinforced concrete structure. STM has also been incorporated into ACI 318-14 code. In
the convention strut and tie model, the stresses are usually determined by the equilibrium
condition alone regardless the strain compatibility conditions. In order to satisfy
simultaneously the equilibrium, compatibility and constitutive laws of cracked reinforced
concrete (RC), the Softened Strut and Tie Model (SST) has been used for predicting the
shear strength of RC deep beam. However, the SST model is still complicated. This paper
aims to introduce a simpler method based on SST to predict the shear strength of RC deep
beam, which is denoted “Simplified Softened Strut and Tie Model- SSST”. The shear
strengths predicted by SSST and STM of ACI 318-14 are compared with available test
results. The comparision shows that SSST can predict the shear strengths of RC deep beam
more accurately than STM of ACI 318-14 code.
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1. Giéi thiéu

Dam cao bé téng cbt thép 1a cau kién thuong gap trong thuc té. Tiéu chuan ACI 318-
14 dua ra nhitng chi dan dé tinh toan dam cao theo mé hinh gian ao. Tuy nhién trong mo
hinh gian ao chi xét diéu kién can bang vé luc nhung bé qua dieu kién can bang vé bién
dang. Bé khac phuc diéu nay Hwang SJ [1] da dé nghi mé hinh Softened Strut and Tie -
SST c¢o xét dieu kién can bang vé luc, bien dang va diéu Kién tuong thich khi bé tong nut.

M6 hinh SST thyc hién tinh toan theo mot sé vong lip do d6 can tién hanh trén may
tinh. D€ viéc tinh toan dugc thuan tién Hwang S.J dua trén mo hinh SST da dé xuat mo
hinh Simplified Softened Strut and Tie - SSST [2].

Bai bao nay sg tién hanh so sanh viéc dénh gia kha ning chdng cat dam cao cua hai
phuong phap: mé hinh gian ao theo tiéu chuan ACI 318-14 [4] va mé hinh SSST qua 12
mau thi nghiém dam cao bé tong cot thép duoc thuc hién bai Wen-You Lu va cac dong
nghiép [3].

2. M6 hinh simplefied softened strut and tie (SSST)

Mbi quan hé gira lyc cit ngang va ding theo hinh 1:

V,, i

Vi ~ 1)

bh a

V,,, : luc cit theo phuong thang dung; V, © luc cat theo phuong ngang; jd :canh tay don

ngau luc duoc xé4c dinh [5]: jd =a—kd /3 (2)

kd : chiéu cao ving nén duge xac dinh nhu sau [5]:

k= \/[np+ (n-DpT +2np+(n-1)p'd/d]-[np+(n-1)p1] 3)
Trong d6: n=E/E., E, E;: modul dan hoi cia thép va bé tong
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A, A :dién tich cot thép ving chiu kéo va chiu nén ciia dam cao.
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\ a s
a'= a—?C (6) a, ' bé rong cot
Go6c nghiéng @ cua thanh chéng duoc xac dinh theo [5]: 6 =tan™ (ﬂj (7
a

Tiét dién ngang cua thanh chong dugc xac dinh nhu sau: A, =a,xb,  (8)
Trong d6: bs: bé rong cua thanh chéng ( bang bé rong dam cao)

2
a, : chiéu day thanh chong dugc tinh theo [5]: a, =, [(kd)? J{%) 9)

Hé s6 mém hoa bé tong [2]: & = ﬁ(MPa) (10)

7

Chi s thép giang ngang thanh chéng véi luong thép du [2]:
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A, T, @ dign tich thép gidng ngang va cudng do chay déo thép ngang, Eh: luc kéo thanh

giang ngang [2]: F, =7,K,&f,A, cosd (14)
Chi sb thép gidng ding thanh chéng véi luong thép da [2] K =~ (15)
Y 1-02(y, +77)
2cotd-1
V= (16)
3
s . — AT,
Chi s6 thép giang dtrng thanh chong [2]: K, =1+ (K, —1)? 17)

\

A, f,, : dién tich thép giing dimg va cuong do chay déo thép ging ding, F, : luc kéo

thanh gidng ding [2]: F, =, K Ef A, sin@ (18)
Kha nang chiu luc nén cua thanh chong [2] : C, = (K, + K, =D& A, (19)
Kha nang chong cit cia ddm cao [2]: V. =C,4siné (20)

3. Thi nghiém kiém chirng

Pé danh gia kha ning chdng cit dam cao cua hai phuong phap: mé hinh gian ao theo tiéu
chuan ACI 318-14 va mé hinh SSST trong bai béo nay st dung két qua thi nghiém caa Wen-
You Lu et al [3] d kiém ching. Hinh 2 trinh bay chi tiét thi nghiém, bang 1 trinh bay chi tiét
mau. Thép #3 cudng d6 chay déo f,= 390MPa sir dung lam thép giang ngang, dimg, thép cot.
Thép #5 cudng do chay déo f,= 374MPa str dung lam thép chiu udn.

Bdng 1. Két qua tinh toan thanh chang, thanh giang mé hinh gian go cua chi tiét 1
Dam L(mm) a(mm) b(mm) d(mm) f(MPa) Thépuon  Thép giang Thép giang

ngang dung
1 700 300 100 270 34.6 2-#5 - -
2 700 200 100 270 34.6 2-#5 - -
3 700 150 100 270 34.6 2-#5 - -
4 700 300 100 270 34.6 2-#5 3-#3 -
5 700 250 100 270 34.6 2-#5 3-#3 -
6 700 300 100 270 34.6 2-#5 - 1-#3
7 700 250 100 270 34.6 2-#5 - 1-#3
8 700 200 100 270 34.6 2-#5 - 1-#3
9 700 150 100 270 34.6 2-#5 - 1-#3
10 700 300 100 270 34.6 2-#5 3-#3 1-#3
11 700 250 100 270 34.6 2-#5 3-#3 1-#3
12 700 200 100 270 34.6 2-#5 3- #3 1-#3

4, Két qua

Két qua tinh toan kha niang chéng cit dam cao cua hai phuong phap: mé hinh gian ao
theo tiéu chuan ACI 318-14 va md hinh SSST duoc so séanh vai thi nghiém kiém ching duoc
trinh bay ¢ bang 2. ) ) ’ i

Bdng 2. Két qua tinh toan kha nang chong cat cua dam cao

M® hinh SSST ACI 318-14
Dam VE’I‘\TS[ Vlz\ﬁal va,test Vﬁ\ﬁal va,test
va,cal va,cal
1 150.9 142.34 1.06 92.01 1.64
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2 182.3 175.86 1.04 136.45 1.34
3 203.4 193.90 1.05 148.32 1.37
4 149.5 150.64 0.99 95.41 1.57
5 188.2 174.54 1.08 116.15 1.62
6 142.6 160.05 0.89 92.01 1.55
7 173.5 172.76 1.00 112.01 1.55
8 168.1 183.58 0.92 136.45 1.23
9 208.3 195.37 1.07 148.32 1.40
10 174.9 168.34 1.04 95.41 1.83
11 222.0 189.03 1.17 116.15 1.91
12 236.2 218.15 1.08 148.41 1.59

Gia tri trung binh va d¢ 1éch ty ) gitra luc ct thi nghiém va lyc cat duoc tinh toan theo
m6 hinh SSST don gian 1a 1.03 va 0.076, theo tiéu chuan ACI 318-14 1 1.56 va 0.197. Piéu
nay ching t6 rang danh gia lyc cat theo mo hinh SSST cho két qua chinh xac hon so v6i ACI
318-14.

2,5
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5. Két luan

M® hinh SSST xét dén anh huong thép giang ngang, ding (hé s6 K) va hé s6 mém hoa &
dén kha nang chéng cat cia dam cao. Tiéu chuin ACI 318-14 [4] dua ra chi din ciu tao thép
giang giang ngang va dung theo diéu 23.5 tuy nhién viéc xét anh huong cua ching dén kha
ning chdng cit caa dam cao khong duoc cu thé va chi tiét . Do d6 mé hinh SSST danh gia kha
nang chdng cat diam cao chinh xac hon tiéu chuan ACI 318-14.
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