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Abstract: To develop beam-column joints with corrugated plate special-shaped column and meet the requirements for
earthquake resilience and collapse resistance, this paper proposes a buckling-restrained type earthquake-resilient
prefabricated corrugated plate steel special-shaped column-beam joint (BEPCSCJ). By using the finite element
software ABAQUS, the pseudo-static analysis of 3 groups of models is carried out to study the influence of key
structural parameters on the seismic performance of BEPCSClJs, and a simplified calculation formula for the joint

bearing capacity is proposed. The results show that BEPCSCJs belong to semi-rigid connection joints, which
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have good energy dissipation capacity and ductility, and can effectively transfer plastic hinge and achieve post

earthquake functional recovery. Reducing the number of flange bolts results in a 34.3% and 39.3% decrease in

the yield load and ultimate load of the joint, and the energy dissipation mechanism is mainly friction and sliding

energy dissipation of the flange cover plates (FCPs), with a cumulative energy dissipation reduction of 38.2%.

The type of bolt holes mainly affects the ultimate load and energy dissipation capacity of the joint. It is suggested

to use long slotted hole bolt form for cantilever beam flange, which is conducive to improving the energy

dissipation capacity of the joint. When the thickness of the FCPs ranges from 1/20~1/16 of the beam height,

and the dog bone weakening rate ranges of the FCPs from 0.6~0.8, the joint can have sufficient bearing capacity

and good energy dissipation. The proposed formula for calculating the yield load of joint has high accuracy and

can provide reference for the design of the joint.
Keywords:

element analysis
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Fig.1 Assembly diagram of the joint

BT TN A T 2 B o A B A Tk A A
A T )AL o e i MR T RO AR . B R B
5 v ] i B A 3R G 0 SR ] BB G aE AR BT GG
B S B IR 3, A Rk e B 3 S R AR Y
W IOk AE R R, R g Aol E T
S Ul A 0 5 T A1 W E A 5 A e I o R P e
B, 12 i RS B i 5 7R HE TP )R B AR L BB AR
il T2 R G Uk A R Y 9 2 e Az AT I [R) e
M 24 SRORORI 38 % 1 M o ) B % T 3R 5 5 AR
iih 2 SRR, REAT 25 PR o 3 % i Al A2 T I AR s AR TR

x1

G R P E R R 4R T R E . R
A G B AR TAT B Y AT S e A XY AT SR 4 IX
Ak, 1) s IE 5 34 2 i ARCS) B I 59 R 28 Ak e A B i)
B ff 1 3 2% o M L, R 3 e 45 3 5 o A R A2 A
SR I D RE

2 HONZItREBRET
21 FWERHEHIET

hy BIF 5 O BE AR T 2 B0 YT PO RE PR AR Y R, ik
TS R, R 1R . Ko, CSCIS R 515tk
AR S SR, CSCIT & 5 53451 vl AR 3 2% 36 R
CSCIR 5 5451 i A 3 2% 55 Al 0 B ) 55 % . 45 3301 5%
JE A R SFAR A, K BE Y8 3 000 mm, /1 A% 1 2 200 mm X
10 mm A9 57 #9200 mm X 12 mm A9 89 B K 15 %
B 2H R, P T A S 200 mm, JE A 2 mm, I KR
150 mm, % #F 4 20 mm ; B8 7 BOR K JE 8 500 mm
# 0 A 300 mm X 200 mm X 12 mm X 24 mm i) H %4 5
8] %2 2R A K o0 1 500 mm A 1 2 300 mm X 200 mm X
6 mm < 12 mm 9 H BU5K 5 Ay ik S v ] 592 B 5 2l f 5 8 R
PBOR A A, PR B E T 20 mm [ [E]BR ;I
T B 2 w6 B 0 A ) 55 SRR R b B g MR R I 5 B T
JE R 3 G s AR ) 55 BB BE Y 0.4 4% 5 T B T Al )R
JE 5 32 w5 AR TR, I 55 By B2 T 38 P A )RR E 1Y 3
i, 00 i ) 55 5 5 8 2 i MRORH [ 5 249 o A0 A 6 1 e )R
J& 0 10 mm B9 LB 08 82 3R 8 8 mm (W = M I Al
iR o B S MR AR IR B AR B OR 109 P M 22 JEE 4%
AL R R AL R R B S MR LR P R ) A (R L
IR BB BN 10 mmo BRI SOR M E 3R &S
BN T B2 e RS B R 2, b B S AR ) AT
RN PRSI R 3 %08 b i R 20 3
U, R 3G RO 3G AR T Q235 89, b3 S i Al
Be e R T Q3558 . B4 CSCIST Y RS 1 &1
&l 2 Fi 7 o

BHSH

Table 1 Parameters of models

H) 2 AR Y R FEBHBX BERELEIL ZLENEAEHT L4 EMEE/mm EOEEEES
CSCJS1 kE e 3% A ¥ H L 8 18 0.8
CSCJIS2 PS8 1 e 3% A ¥ H 3L 8 18 0.8
CSCJS3 & E AR A ¥ H L 8 18 0.8
CSCJIs4 &R e 3% A ¥ H 3L 4 18 0.8
CSCJIS5 &E o ik A 3L 8 18 0.8
CSCIT1~4 *E a3 A ¥ H 3L 8 14.16.18.20 0.8
CSCIR1~4 &E e 3% A ¥ H 3L 8 16 0.6.0.7,0.8.0.9
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Fig.2 Detailed dimensions of model CSCJS1
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Fig.3 Finite element model of joint
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Table 2 Ductility and energy dissipation indicators of models

Ho) JE R AE A /mm

JRIRAT /KN ARFRAZAS /mm AR RT3/ KN 2EH R 4K

RARFA /K] FRABHERE AR/ Y

CSCJS1 27.3 153.5 107.5 212.7 4.0 178.7 32.3
CSCJs2 26.3 136.8 43.0 151.6 1.7 136.0 35.3
CSCJS3 28.4 150.1 107.5 203.4 3.8 171.7 29.2
CSCJIS4 19.8 100.9 107.5 129.2 5.5 110.4 26.6
CSCJS5 27.1 153.7 107.5 254.9 4.0 167.5 22.1
CSCJIT1 25.3 122.5 86.0 181.5 3.4 171.5 35.7
CSCIT2 26.8 138.4 86.0 187.2 3.2 175.6 32.9
CSCIT3 27.3 153.5 107.5 212.7 4.0 178.7 32.3
CSCJIT4 28.1 168.7 86.0 228.4 3.1 183.6 28.7
CSCJIR1 26.5 127.8 107.5 197.7 4.1 171.6 34.0
CSCIR2 27.6 136.7 86.0 204.1 3.1 173.5 31.5
CSCJIR3 27.3 153.5 107.5 209.3 4.0 178.7 32.3
CSCIR4 27.3 163.8 107.5 212.7 4.0 180.1 29.8
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