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Abstract ; A weak-axis castellated beam-H-shaped column end-plate connection joint was proposed
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to investigate the factors and influencing laws of seismic performance. The aim is to provide a
reference for relevant design. The force mechanism of the weak-axis castellated beam-H-shaped
column end-plate connection joint was theoretically analyzed, and an ABAQUS model was
established and verified. The influence of end plate thickness,opening rate on the initial rotational
stiffness , bearing capacity, energy dissipation capacity, ductility, stiffness degradation, and failure
mode of the joint were studied. The bending moment of the weak-axis castellated beam-H-shaped
column end-plate connection joint is ultimately borne by the bending resistance of the column web
and the forward end plate,and the shear resistance of the column flange and the lateral end plate;
the shear force is ultimately borne by the friction between the joint surfaces of the high-strength
friction bolts. Increasing end plate thickness and opening rate lead to earlier initiation of energy
consumption stage in castellated beams. When connection stiffness is sufficient, seismic
performance mainly relies on the behavior of castellated beams themselves. Furthermore, a
calculation method for determining moment transfer distribution coefficient in weak-axis castellated
beam-H-shaped column end-plate connections is provided as follows:it is recommended that the
thickness of the end plate should be at least equal to one times that of the column flange;
meanwhile , the range for acceptable values of opening ratio falls between 60% to 65% .

Key words : castellated beam-column joint; weak axis;end-plate connection ;seismic performance

MR RRE KIS #5 Tl fk, B 2544
T Ek e (RRR IR H 5 TR Bl 4 00 5 3RS
TR R RS, H AR S H A3
AT e — BB 45 7Y N, 58 H AR
Sl R AR g i e Oy TR AT K
R, MOCHE SR R, HhRRAE T IR 0 452
BZERTT SRR T R A AR M M IR Y
BEnf bR S, Bi Ran 250 B 5T & I, 15T
DRFEY U ) 55 58 1 A AT S R v A
B | A R0k S AR MG W 5 FLIAD R 3% K AL
F11 0 77 B Hh R S L e s R R B e
A% . D. T. Konstantinos 2 '*~7 153 2%
IZETE, IF AN SR RS 7 42 0 63 R A Y
R EA LA HURETERE . H BN S8 55 4l )
B AR 3 42 D] Sy 3 2 DX SRR T 0 25 M EE )
JIT LA 42 DX el s sh AR e K0 ki R A T
PRt IBTE BN it MR B A A R R
WA F BRI O AR R
HEHESRES AR (CECS 260:2009) )
HORLE X TSR AN GE H TR Y A 48 55 il )
ARHEBOR F B AR 7 32, B 45 H
A b T AT v MR O Y R G A B ] i
Mowbsm H BUFE G255 4 v 12 4 DXl b 2 3 A

R VE R (0 s Tk H VAT 28 55 il )
T DASE IR AL, T s i AR S
FERAAREE" TR A i ik 2 T S T
SRR, [R)T dess 8 H AV AT S5 Al )
Ui 3% 2 O 2 IS LA R AR RE

BT LIRS B E W X e s g H A
258 55 it [v] o Al 2 422 1 05T R L AR 1 g
G, AT I LR B i B JE2 3 %o L2 g ML)
WL KRR B ME FERERE J1 MW IR
fEsem LA B 6 AH G R R A B iR
eHE
1 W 32 H AU 58 55 dh ] v A

UEES

SEH R B B T A SRR 5 55 B i A
R AL 1 iR, AN H H R
R PR AR A BRI SR A K
PR R R 2 B, BT R B 1) e AR O o A 0
5 X PR A A 5 2 BR (R 2 I R S 2
FFEARFAEY (IGI99—2015 ) 170 5k 3% & A
AHR , A i it B B A ] ity Ao 0 440 4243 3t 5
SRAUFESRIR A SRS MR E, WE
I 1) St AN S A AN ASU AT AR e 1 i DX J
PRI i EL3G T B m A H |



552 1) B I 0 HRUAE 28 55 il ) S A B 1Y R PRR R

%
St

It 225

1 S5 G2 HORURESE s b o] o A 2 42
Fig. 1 Weak-axis castellated beam-H-shaped column

end-plate connection joint
2 s L 3
2.1 BhfEE
BT HORUAE: 48 55 i 10 S AR 299 A
B 138 I 2 A B 8 TR — A i) g i —> B 01
R IR —H AU TR IR PR T , 57 )

o T2y e o B 2R WA 1A 42 v 22 (] EE K
HE2),

SRR SRR

i

5
=

E oy
o % Whv
]

| een
0.5V

. % Q
BRI BB

| 558 s
B2 g ER

Fig.2 Diagram of shear transfer
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Table 1 Results of different end-plate thickness

specimens

Fy/  Fy/ A/ A/

p

B i = w
kN kN mm mm
D8-60-100% 205 235 27.5  73.9 2.68
D10-60-100% 204 234 26.8 71.8 2.68
DI12-60-100% 204 234 26.5 70.4 2.65
D14-60-100% 203 230 26.2 71.9 2.74
D16-60-100% 203 230 26.1 71.8 2.75
D18-60-100% 203 230 26.1 71.8 2.75
D20-60-100% 203 229 25.9 71.8 2.71
D22-60-100% 203 229 25.7 71.7  2.78
D24-60-100% 203 229 25.4 71.6 2.81
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Table 2 Results of different opening rate specimens

F./ F./ A/ A/
TR i ! ’ ! ’

i
=

kN kN mm mm

D16-50-100% 232 266 27.3  71.1 2.60

D16-55-100% 217 250 26.5 71.9 2.71

D16-60-100% 203 230 26.1 71.8 2.75

D16-65-100% 181 209 26.4 71.5 2.70

D16-70-100% 155 184 27.9 71.4 2.56
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