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Finite Element Analysis of Light Weight Energy-saving
Composite Wall Under Vertical and Lateral Loads
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Abstract: In order to study the mechanical behavior of light weight energy-saving composite wall
under vertical and lateral loads, the finite element models of composite wall were established
based on the composite wall specimen test. The finite element models were verified rationally and
correctly in the paper, through comparing with the composite wall test results. The finite
element model was used to analyze the load bearing capacity of composite wall. Various factors
affecting degree and rules of performance of composite wall with simply supported end were
analyzed, such as the span of self-tapping screw, the diameter of self-tapping screw, the strength
of thin panel and the elastic modulus of thin panel, etc. The calculated formula of lateral load
bearing capacity of composite wall under vertical and lateral loads was proposed. The results
show that the lateral load bearing capacity of composite wall increases with the increase of the
span of self-tapping screw, the diameter of self-tapping screw, the strength of thin panel and the
elastic modulus of thin panel, etc.
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Fig. 1 Sectional Drawing of Light Weight
Energy-saving Composite Wall
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Tab.1 Parameters of Specimens
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Fig.2 Strain Nephogram of Light-gauge Shaped
Steel in z-direction of Specimen Q-2
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Fig. 3 Test Failure Mode of Light-gauge Shaped Steel
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Fig. 4 Lateral Load-mid-span Deformation
Curves of Specimen Q-2
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Fig. 5 Loading Set-up
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Tab.2 Comparisons Between Finite Element Analysis
Results and Test Results of Lateral Load Bearing

Capacities of Composite Walls
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Fig. 6 Span-lateral Load Bearing Capacity
Curves of Self-tapping Screw
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Fig.7 Diameter-lateral Load Bearing Capacity
Curves of Self-tapping Screw
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Fig. 8 Thickness-lateral Load Bearing Capacity
Curves of Light-guage Shaped Steel
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Fig. 9 Yield Strength-lateral Load Bearing Capacity
Curves of Light-guage Shaped Steel
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Fig. 10 Thickness-lateral Load Bearing
Capacity Curves of Thin Panel

s 6. >6 mm B, F, RACIEBERUN . Moz kAR
ZanlE 10(b) fros . ARIEE 10 w45, M /it 5
YN W)

N—f

M=a.1,+ nyH—T"A“WM (<6 mm (5)
¢ e

A a; MG FREa;=3.75X10°,

L1 D g i M 5k -k PR 8O i k. LR F
Q-1 Sy o AT BIR TS 1R F ] 5 07 T Al 5 5 0 A
W AR EE £ Fo i ma 1A 11 1.

12

F /KN

5 10 15 20 25 30
f./MPa
(a) F-fRFML

2 3 1 5 6
Jf./MPa"”
(b) M-Jf, kFR %k

11 EETEHRE E-/K TR E 1 fh &
Fig. 11

Capacity Curves of Thin Panel
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Capacity Curves of Thin Panel
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Tab.3 Comparisons Between Calculated Results and Test
Results of Lateral Load Bearing Capacity of
Composite Wall
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