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Corrosion Process and Bearing
Capacity Evolution Characteristics of
Welding Studs Under Real Corrosion
Path
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Abstract: This paper presents the static property of steel
plate composite beam welded connections after corrosion
degradation caused by chloride salt exposure. The
degradation test involves the use of six studs, and the results
of the test are used to explore the effects of rust on
connections’ mechanical properties. The chloride salt
corrosion path of environment-concrete-stud head in a bridge
deicing salt environment is simulated. After the test is
completed, the three-dimensional scanning reconstruction

of studs shows that the stud heads are the most severely
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corroded, while the corrosion on stud shafts is relatively
mild. The finite element simulation based on the three-
dimensional scanning reconstruction of studs and
experimental results reveal that as the degree of stud rust
increases along the environment-concrete-stud head
corrosion path, the connection’s bearing capacity, ultimate
slip, and overall stiffness gradually decrease. According to
test results, a corrected formula for the shear bearing
capacity of the connection and a corrected formula for the
load-slip curve of the connection, considering the rust rates
of stud heads and stud shafts, are derived. The formulas
show that compared with stud heads, the rust on stud shafts
is more likely to cause a reduction in the connection’s shear

resistance.

Keywords: studs; corrosion; push-out test; three-

dimensional scanning reconstruction; load-slip curve
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Fig.1 Design of composite structure specimen

REEL

under real corrosion path

2MRBE AR IX B a] T R AR TR 2

HARKE AR I 2 P o il e 2 A s
SIS ER ORI MR e - 3 w7, 1
Ao P AL LU F YRR AT B i e AR ok 5 ) B K
R 55— MR T S R R RER PR L A
PR VRO 52 ol L 2 A AR AT e R A ks 1 0
B BE s OFFANE BAL 38 i R L T3 e 22
PEATRE TN, B R A

_L_L _L_L LAY IE=
I !

NaCli#y ‘
b?ﬁ:fﬂﬂﬁ’éﬂﬁ

B2 ik
Fig.2 Test process

} NaClEH | |
a H—R

¢l gk

1.2 IBETEZEMHEHIME

HilfE 6 458 AR R B HEAE . TR Ak
J& 20 mm, JEARJEE 16 mm; FEET BAR K 22 mm, 5 B
R 200 mm, FRANIEAG E 4 RRET, TR A 130 mm; i
B+ He R SF R 260 mm X 500 mm X 450 mm ; &R VR
e - PN A 2 RN, 5 EAE A 20 mm, [A]#R



H11M

TS IR AR TR S ihad B KRR AE AR 1683

S 150 mmy, 4 A7 ELAE R 9 mm, 89 5577 ) [a] Bk 175
mm; R EE T A2 B Ky 50 mm, 89 [ 5 08 ET 2
) e fh o RT3 R o

Y 500 450
/“5‘% 130,130,130 |/5 i70|,90 130,160 170,
S S— " /l /I /l /| Arl /l /| /l ﬁ|
g
: r T T : H ﬂ
[aN] 8 N
[N
B e i e B
(=]
(I 416 s0x10  F 200
BN (PSS
-5 ﬁ; } -~
67
S| Lo A
b5 130’|[ 130/|[ 130 P
500
a AL b A

B3 iR~ (#A:mm)

Fig.3 Specimen size (unit:mm)

T AN BB Q345qD R AN , AR ET MR N
MLI15 844 4, SNl 75 o HRB40O, TR & 158 % 4
C55, RN TS5  RUKTT J3%E Heka s S b =2 i
RIS FOoR R BB, B R, o, 2
AR X R, N7 SR R R A5, 45
HO-1~2; 2 M TF R ARE TR Pl iR A5, 4
5o H-1~2; 2 MR T R AR 5 Tl oIBR8
5 C-1~2,

1.3 SEEMRUIKIEFTR

TR0 R FH PR I T S A S P AR T A P
B, R AT A EARAN Sy B R A B 1 A
A A SRR R o T K5 R R ET I
TR 5 B LR A IEARAEE | A1 B R R (A
SN ) 5 1E A B IR ) SRR il A
FEER TR RO B BT, (o BEAR AR AT e AR i
PR (B R R 3 2 38, R PR P 5 o A B v o M 0
KEET ISR 2

PR T LRI r P A R AR A
AR R A A A R R F . A
T 34 S FELR Y LR Q. AH I & A AR AL 1
J A, WU

Q=nF (D
Ko, FR R w L

ATREET 0 TN e, ST IR0 A 1, WA B8] 2 DY

JEE T T 1) S AL R
Q

A
m ﬁ:Mn:MF:MIF 2)

o M ok 4 JE (AR X 43 5T BSORE X R T
Fsf 6] 2 PRURRE 45 Tl Ry
My
— 3
3 T B R RN A S (2) TR
JEET IR BIAS [) 455 1ol 5 i 75 (140 38 H B[R] 70 AR 6
AR Ak H I A S [R] A0 1 B, TR 2 HL R
A1 4~3. 6 mA+cm %
R1 BETIRVIEBRESH

Tab.1 Parameters of galvanostatic method for stud

degradation
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Fig.4 Chloride corrosion test setup photos
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