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Finite Element Analysis of Beam Hinge Mechanism
for Fully Bolted Castellated Beam-to-Column
Joints With End-plate Connection

JIA Lianguang' LI Qiurong' ,ZHENG Yuanwei’ ,WANG Chungang'

(1. School of Civil Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. China Northeast
Architectural Design & Research Institute Co. Ltd., Shenyang, China, 110006 )

Abstract; A fully bolted three dimensional beam-to-column joints with end-plate connection was
proposed , and the influencing factors of the hinge mechanism of castellated beams in the direction
of the strong and weak axis of the joint and the development law of beam hinges were explored to
provide a reference for related designs. ABAQUS model was validated and 36 three dimensional
beam-to-column joints with end-plate connection models were established. The influence law of
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connection strength ( end plate thickness) and the proportion of castellated beam joint rotation
contribution ( opening ratio, opening position ) on the mechanical properties and failure modes of
joints were analyzed. Based on the component method, the joint rotation contribution of the joint
components in the weak axis direction was clarified. The bending deformation in the weak axis
direction of the column and the constraint of the surrounding end plate on the column flange reduce
the flexural bearing capacity of the end plate in the positive axis direction, when the connection
strength and the rotational contribution of the castellated beam joint are sufficient,the beam hinge
mechanism can be formed in the strong and weak axial directions finally,and it has a good bearing
capacity. The thickness of the strong axial end plate should be greater than ¢, ( thickness of the
column flange) ,the thickness of the weak axial end plate should be greater than 7,,0. 75 ¢, and the
recommended value range of the opening ratio of the strong and weak axial castellated beams is
60% ~65% ,65% ~ 70% , respectively. The proportion of the joint rotation contribution of the
castellated beam can be used as the identification index of the joint failure mode and the relevant
calculation method is given.

Key words castellated beam-column joint; bolted connection;end plate connection; beam hinge
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Fig.2 Three dimensional beam-to-column joints with end-plate connection



4 4

B0 ;A 0 g DA g A i 4 s [ R SRR ML AT R T b 599

1.3 EEEHTEHTIARITERET
T i AR R (4 AL 1 Sy W aT e
Vit B 34 42 45 )T AU BR TR AL (LA 3
() ), FEAd 4B T 5 J ) ity A0 78K 1T A % 1
R SR 3 A — 3, 559 1) B i A R, D
BI3(b) ., b 5 B JE B g i e NI B
FFFLIE 5 55 FF AL R X e 8 S (071 0 e ol sk
TRMASK  H I, % 08 FIR R IEARS
IRy AT 36 /™ 16 AL v M 2 )
SRR T R R R O RSE WL 1, R
I iy 44 F DCECxyz, x Fe N J5 1, 4351
B8 mm 12 mm 16 mm;y F/RIFFLIEE S

PE R E YL, RIF LB RS 439 200 mm
300 mm F1400 mm, 5355 X & 50 .75 .100;
2 R IR I LA E S R E o L,
2 E XN 55, 60, 65, 70, W 4 5
DCEC805055 (i {4 2% 7~ viig H JE B 4 8 mm
TR R 5tm b b 0.50 TPl 52
LR 55% BT R R RS 11
H 0, [ ) A0 22 iy 1) o 28 =X A6
BNz, SR PR il 2k, e 55 i 1) 2 v
W) R IR VA 2 S 1= el = s W L W
1 000 KNAE Hh i 28, B4 400253 [8] 45 0 76 18 52 7K
S fap 2R AE F B R S BR T

&1 BORJLTRF

Table 1 Dimensions of the model mm
iﬁ'ﬁ:zﬁ l’:.’l tcp twcp hcp hwcp lrs lwcp Wyep [
DCEC8/12/16 8/12/16 8/12/16 580 580 150 318 119 12
HRPSEE LILE 2,
RPI
U3z=A UIFU2FUR30 2 200 mm
318 mm

U1=0

RP2
UI=U2=U3=UR3=0
(ayB TR
3 BT G R I 4 1) A FROT AR A

Fig.3 Finite element model of three dimensional beam-to-column joints with end-plate connection
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