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Abstract:  The light steel-concrete composite T-shaped column is one of the column types in new modular wall prefabricated
building structure, which has the advantages of thermal insulation, energy efficiency, easy assembly, rapid
construction and cost-effectiveness. In order to investigate the mechanical behavior under eccentric compression
loading, experimental study and finite element analysis (FEA) were conducted in this paper. The experiment results
revealed that the concrete and the internal steel worked well and exhibited the bending failure characteristics. The
failure of specimens was mainly caused by the crushing of concrete and the buckling of profiled steel. Refined finite

element models were established to carry out a multi-parameter analysis, considering four parameters: eccentric
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angle, eccentric distance, steel thickness, and slenderness ratio. The results show that the eccentric compressive

bearing capacity increases as the steel thickness increases and eccentricity, slenderness ratio and eccentric angle

decrease. The initial stiffness decreases as eccentricity and slenderness ratio increase. The ductility increases with

eccentricity, steel thickness and slenderness ratio increase.
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Fig.1 T-shaped light steel-concrete composite column

cross-section and construction(unit: mm)
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Table 1 Design parameters of specimen

- s e . . BREBE/ HoFE/ W L3R
3\ é NN .

KmEs R A/ mm mm B
TSRC 15 2.5 80 C30

A0S AR TR B GBS E,

1.2 I & i 75 &

AR g0 R H# 7 mEGR g k ER H 1000 ) Ty
HEZR - R 7 IR HLAE AT N2, i 288 & an &l 2 fros o 1l
7 FE T s R FH B T 0% Ol S8 B A B B I
P s 1 BT BRI EE o N T A it i 100 kN
TR, B 0= T bR S8 ) BR T 58 R IE AR . Rl S B
F TN I U5 S5 iR AT SR A A 0 2, 0 2 R
0.1 mmemin~ ", MR E ST 85 Y0 U {H fa 2k 5 3
4 PR T 5 SR T vk 4k 2 T 28 i 42 1 36



559 1

L it 4 e 3 R T TR i A TR 5 L 2 5 S T A s 2 7 4 BB AT 5T 85

n
i v N
or 7

B2 mEES
Fig.2 Loading setup

0 ok R b N A S TR R ANIR B -
HAA FIE AR m R G AL KRR
TUAN N 1] O A2 TR BE - NS S A . IR B AL T
A8 by I S A AN 3 R, o D1-D12 A % 3, 2 il
FH 00 £ 3 A S [ e B A g 5 ) 55 0 ) 432 #% 5 C1-C7 Je
F1-F21 R 48 R, 43 5 T 0 i 18 s - 9 1T A 7R 4 OC
PR AL Y 1) o7 A2 43 A1

A B AR 7= it g 2 Vi 5 BORE 7 B R 3R B i 45 )
(GB/T 2975—2018)""V%f 2.5 mm J& iy ¥ 25 JHi % 74 4 i
FE A, S HEAT T 3 A b v A Y B AR e S
SR T-1.T-2 A1 T-3, b5 i A R F 56 2% 8 A AE
Kl de) d) ce) Fros , SR R g -1 A2 it 4 an &1 5 i, I
SEIRNE 3PIR .

a) JREEMIERERE

\9)
Q/?/
A
=i o
Nl |
50|20 80 20| 50
220

o) HIHHHLIRRE

d) WM MR R E
B4 #MHERLKERERKE

Fig. 4 Material property testing setup and specimens
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Fig.3 Arrangement of specimen displacement and

strain measurement points
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Table 2 Concrete material property test results
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Fig.7 Load-displacement curve of specimen
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Fig. 12 The influence of eccentricity on the

load-displacement curves
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