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Abstract : Based on the lightweight steel-concrete framework system of modular wall structures, this study proposed a
lightweight steel-concrete composite column-H-shaped steel beam joint suitable for this system. In order to study the
mechanical properties of this joint, monotonic loading tests were carried out on three groups of beam-column joint
specimens. The experimental results indicate that under monotonic loading at the beam end, the joint exhibits distinct
semi-rigidity characteristics. The failure is characterized by yielding deformation of the flange of the combined steel
column and concrete cracking, ultimately leading to joint failure due to excessive bending deformation of the top angle

steel and the cracking of the stiffener weld. A refined simulation was conducted using ABAQUS finite element
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software. The deformation process and failure characteristics of the finite element model agree with the experimental

results. The researchers consider three key parameters, namely, the height of the H-shaped steel beam section, the

thickness of the C-shaped steel, and the thickness of the angle steel, a parametric analysis was performed. The results

indicate that increasing the beam section height and the thickness of the angle steel connector significantly enhances

the joint's flexural load-carrying capacity and initial rotational stiffness. In contrast, increasing the thickness of the C-

shaped steel has a limited impact on the joint's flexural load-carrying capacity, with a minor effect on the initial

rotational stiffness.
Keywords:

analysis; bending moment-rotation relationship
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Table 1 Numbering and parameters of specimens

XA %5 ¢t/ mm Z H/mm
Al 1.5 0.2 300
A2 3.0 0.2 300
A3 1.5 0.2 350
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Fig.1 Details of beam-column joints
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Table 2 Specifications of angle steel connectors
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Fig.3 Arrangement of displacement meters (unit: mm)
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Table 3 Test results of material properties
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Fig.5 Failure phenomena of specimen A1
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Fig. 6 Failure phenomena of specimen A2

2.1.3 A3

2 RN 4 2 30 kNI IR0 T A A AL AR T, AR AE
SEHAL A B, B AKCF L A% O 25 mm 3 A SR 2
YRR B kS, R L RGO MNARY R EREYS
T A A9 2 1) ) S B R, 3P ik B i R 2 i s 3% 16245
T2, THUSf B A AR R G T o T AN AR R 4T kN
FE P AN A e A BRI B K62 4% O 62 mm, 7
S S R 4 it T R IR A R U o 2 St e K
AR O 113 mm F, B BF G AE R A SRR, H IR
FI 0T 2L, R Ak B0 A% BR AT 2 54 kN IR BE 41 s AR IF
2 BENTR YR, e 2R BE L B VR L AL IR
U 2 1k o P A3 R 2 Wi IR R AR R R R ] i 7
BR .

22 TH-fIBHEIHN

B AF A 2 -0 B8 il 2k 1 8 s, T LA Hh 7Rl 1R
AT 2 e R R DR AR A, I PR R A
SEAR KL T S B B (] I 2% 3 ) 7 28— 007 A% i 2R A
KB S8 B, UL A K 2 IR A 25 1 B A R R
JEAE

WA A2 BB R T A AL B BT KT
5.76 %0 , Ul BB R C 104 J5 8 0 1 s B R O A —



14 i R 5274
ARSCAEA BRI AL T A ARG S R B % 1.4 T b1k
R 56 B TR B+ MORER RS M B 5 A AL AR A G R O S
F R EE + 25 L) (GB 50010—2010) Ay 18 % + 98
PEI R TRBE L Al 1 ) - AR il 2k ] 10 R . TR
w : BE T PPl 3.14 X 10* MPa, %5 LR 2 400 kgem°,
a) S RSB HASTY b) JREELTFRMIR AN L ECR 0.20, 1R BE + S H0 B R 4 PR . WA &8 v
HRAE SCHK[ 10T B2 H 0 10 g — 0 78 26 R, 3 £k R LT 48 A8
B 11 AR .
A
o 0.5 |
d) R 0.5fb-fommea .
E7 AWM E o §
Fig. 7 Failure phenomena of specimen A3 T0 e e Y
Y
s, PR A3 I 2 SR R B i R = SRR

SN A5 B0 B e BRI E <

60
50
40
z
30t
R,
20t —
—A3
10}
0 20 40 60 80 100 120 140 160

A/ mm

8 TarE-fLFHLk
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Fig. 9 Finite element model of the beam-column joint
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connector thicknesses
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