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Experiment on the compression performance of composite wall of cold-formed
steel and tailing microcrystalline foam glass slab

BIAN Jinliang' , CAO Wanlin' , XIONG Cunqiang’, LU Xiaoming®, YE Taoping'

(1. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China;
2. Beijing North Glass Sinest Technology Co. Lid. , Beijing 100125, China)

Abstract; To improve fire resistance and thermal insulation performance of composite wall, composite wall of cold-
formed steel and tailing microcrystalline foam glass slab ( CFS — TS composite wall ) was proposed, which was
composed of cold-formed steel and tailing microcrystalline foam glass slab (TMFGS). CFS - TS composite wall can
fill fly ash blocks between cold-formed steel keels to improve its thermal insulation and mechanical performance. To
study the compression performance of CFS —TS composite wall, compressive tests of 4 composite walls were carried
out to investigate the influences of the thickness of cold-formed steel, the strength of TMFGS, and the addition of
fly ash block on the failure characteristics, bearing capacity, and deformation capacity of specimens. Finite element
numerical simulation was conducted to clarify the influence of different parameters on the bearing capacity and
failure mode of the composite walls. Simulation results had good agreement with the experimental results. The
research shows that CFS — TS composite wall was under axial compression at the early stage of loading and under
eccentric compression at the later stage of loading. When the specimen reached the ultimate load, buckling failure
occured in the cold-formed steel. The thickness of the cold-formed steel has a great influence on the bearing
capacity of the specimen. Increasing the thickness of the cold-formed steel can improve the stability of the specimen.
Increasing the strength of the TMFGS can slow down the damage and improve the bearing capacity of the composite
wall. When specimen was added with fly ash block, cold-formed steel, TMFGS, and fly ash block had good working
performance with each other, and the compressive performance of the specimen was significantly improved. The
section form of filling fly ash block is suggested to be used in the engineering application of CFS =TS composite wall.
Keywords: composite wall; cold-formed steel ; tailing microcrystalline foam glass slab; fly ash block; compression
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Tab.1 Main design parameters of specimens

kg B/mm H/mm b/mm h/mm L/mm t/mm SRS R B
CW5 -2 1 200 100 70 150 2700 2.0 AS 7
CW10 -2 1 200 100 70 150 2700 2.0 A10 i
CW5-2.5 1200 100 70 150 2700 2.5 A5 5
CW5-2.5-F 1200 100 70 150 2700 2.5 AS B
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Fig.1 Dimension and section of specimen
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Tab.2 Mechanical properties of steel

B JEMRGERIE B BRRIE SRR A fs
fi/MPa  f./MPa  E/10°MPa  A/%
2.0 mm JEEHE 319 453 2.09 34.4
2.5 mm JEAHT 323 448 2.08 32.9
i 605 749 1.98 4.6
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Tab.3 Mechanical properties of TMFG slab and fly ash block MPa

x| SEOTURERIE  RRAEORIREE  BMEALh
AR AR AS 5.43 5.26 4717.10
RV AR A0 10.30 9.80 6 752.50
B 2.33 1.43 167.13
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Fig.3 Test device and position of strain gauge
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Fig.4 Failure form of the specimens

2.2 faE-{IHisk

CFS - TS A A1 far gk (F) - i (A) il
£R UL 5. A K AR R 5 0 8 RN S A
i, ZH AR AL F 0 52 FORES. B R g AR )5,
Al R IRZ WS 5% 1, A i - (R i 4k
OB BE ks ALk B LA A A B 32 T B B O

M 5 R e B TR ) 2] A B R 38 I 5
MV . ASFL T DRI (1) 245 K8 380 g A i
IR, e B S R A 3 i T Al A s e .

1200 N ‘
77N CW5-25-F
1000} 7 <
800} /
> ; CW5-2.5
< e0f ) e
] & v CW10-2
400 /,,-\
200f /i CW5-2
0 2 4 6 8 10 12
A/mm

5 faE-{fuBisk
Fig.5 Load-displacement curve
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Tab.4 Measured characteristic values of test

BAEGS N/KN R A/mm A /mm A/A,
CW5 -2 419.48 1.00 3.85 4.26 1.11
CW5-2.5 585.93 1.39 5.07 5.19 1.02
CW10 -2 489.79 1.17 4.44 4.65 1.05

CW5-2.5-F 1115.43 2.66 5.97 7.80 1.31
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Fig.6  Load-strain curve
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Fig.7 Comparison of load-displacement curves
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Tab.5 Comparison between numerical simulation results

and experimental results

B4 N,/kN Ne/kN /%
CW5 -2 419.48 432.97 -3.21
CW5-2.5 585.93 564. 86 -3.59
CW10 -2 489.79 459.37 6.21
CW5-2.5-F 1115.43 1291.25 -15.76
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Tab.6 Parameters and results of numerical simulation

t/mm Ne/kN  WEfEArE L Ae/mm AR L
2.0 419.48 1.00 3.65 1.00
2.5 563.87 1.30 3.99 1.09
3.0 697.76 1.61 4.33 1.19
3.5 841.86 1.94 5.21 1.43
4.0 971.83 5.26 5.26 1.44
1000 1
800
= 600 [
S
400
200 F 4
0 2 4 6 8

A/mm
B 10 ZBEEIREIHZME

Fig. 10  Effect of keel thickness on bearing capacity
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