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Abstract: To calculate the deformation and punching shear capacity of a slab-column connection with corroded
steel bars efficiently and accurately, a load-deflection curve computational model was established by the basis of
the plate and shell theory. The computational model in this study can be used to calculate the deformation,
cracking load, and punching shear capacity of the corroded slab-column connections. The test results of slab-
column connections were compared with the calculation results of the computational model in this study and
different standards. The results show that: the computational model proposed can predict the load-deflection
curves, cracking loads and punching shear capacity of slab-column corroded connections accurately; compared
with the punching shear capacity calculated by ACI 318—19, GB 50010—2010 and CSA A23.3—14, the
computational model proposed has better calculation accuracy.
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Table 1 Parameters of slab-column connections
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(axbxf) /m I/mm mm p /(%) Xeow (%)
S1-0 0
S1-10 10
2.2x2.2x0.150 200 @12@105 091
S1-20 20
S1-30 30
S2-0 0
S2-10 10
22x22x0.150 200 $12@190  0.52
S2-20 20
S2-30 30
S3-0 0
S3-10 10
2.2x2.2x0.125 200  $12@105  1.16
S3-20 20
S3-30 30
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Table 2  Properties of concrete

TREEEPUE IRBE SR RB IR AR

WA e MPa E/MPa WEE/MPa  E/GPa
s 363 31760 28 210
2 437 33240 3.1 210
s3 37.6 32020 28 210

A TEEN I 3 B, ARORE T A R i 45 e X
N LS R FE XA, InEdE B 4 s
32 HEEE K

(18 NEZHEEZHFIEN, N REZAU
SrE, ASCHR AR S1-0 3T iZaUE T IR S, 435
Wom. nfN 1. 3. 5. 7+ 9. BIFHRIUE LS
AL B PR B AR 1 200 mm, A X @=1800 mm,
b=1800 mm, /=200 mm, =125 mm, It A [F
m~ n BUE AR 0 (x=900 mm, =900 mm) i #%-



r ® h 5
P s pron. ATRAEH, X m=1. n=1 @10@260_‘38@100 r%i_uo
B, 5% (18) PR AR, BT (18) = =
Yo ran >, O e
1T R (30): : 3200 }
F =
w = A—Bsin i sin E, max(0,,0,)= fcon
1 a
F-F, . @©nx  m@x
Wge=w+A1 Bsin — sin —, 3
2 a ®
freom=max(c,,0,)< f,, 5
F-F,
Wgy = O+ A " Bsin i sin %, fo <max(o,,0y)
3 a
(30) =L
(d) S3RFICHREL 7 &
D 94—
°T B3 il iEiER /mm
Fig.3 Detail of specimens
<
e HH
3
i
2T 1—T 7 T0;
| 2200 | 2 B AL AR5
(a) LA R i
11210@260-\3 S@IOOHS%MO 4 WRIRE
ol Hd 117 Fig. 4 Test setup
Ce12@1057 =
e s |
' 2200 ) 400
e = RN
—o—m=1, n=1
300 F —a—m=3, n=3
—v—m=5, n=5
§ § —*—m=7,n=7
§ £2 200 —<+—m=9, n=9
= iE
100
e . . . .
(b) SLRFHBEC AT E % 5 10 15 20 25
420 {7 F/mm
$10@260 €8@10O %T 5 RE my nHE S1-0 R 3-DLE i 2k
S Al = 117 Fig. 5 Load-displacement curves of S1-0 with different
|¢12@190y ’ﬂ')g | values of m and n
) 2200
3 sin n_l sin n_l
B= 2a—22b (31)
1 1
8 pr
® N
2 MR A NI AR (a=b), H1ZX (19) K3k (30)
3R T R ARk =X (32) Frow:
[
24F (1 +v)sin® —
—q, = 24 inZsin > (32)
(c) S2RF eI A Tx=0y= oy sin-Zrsin - (




6 T ™

7

ARG g T, AR AR — AR aE v i 2
4, HHMAAERIL (e=a2, y=(b—0/2), K F|H
3 (32) AR AR IE = (33) Fion:

ﬁ,corrtzlzn4
F o =

. oml  (m ol 33)

2442(1 +v)sin ZSIH(E_Z)

B A far 2B RS IG N, AR N A 2 008

S, AR AN JE R, U AR AR T NI R

KA, A (34) T E AR R
A 8

- PP
Fy=F.+ Pl

] I
24a(1 +v)sin2;—a sin(g - ;—a)

ISR A SRR R DR s I 6 B
IRRRE R, BV E R R 450 MAUE K R
G, ZZ4%EF BRI x/y O R IE N ) SRR R T
W YIR R R A, R (32) A TR B
R TTE, MARYER B, R BRI ) A]
= (35) 5

__E (L. P\
T‘za—va&' 4)awi (33)
A, z N E S BRI .

(34

TR i S SR IR K- 244
4501

R,

LLLLL

Ble AT s

Fig. 6 Failure mode of slab-column connections
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