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Deformation Analysis of Corrugated Steel Sheet—Ultra Fine Iron Tailings
Sand Concrete Composite Slabs

LUO Hong', QIAO Lijie’, GAO Qing', WANG Hui’, YU Feng’
(1. Magang Group Design & Research Institute Co., Ltd., Maanshan 243000, China; 2. School of Architectural
Engineering, Anhui University of Technology, Maanshan 243032, China)

Abstract: Specimens of composite floor slabs with corrugated steel plates and ultra-fine iron tailings sand concrete
were designed and fabricated by replacing ordinary concrete with ultra-fine iron tailings sand concrete. Flexural
performance tests were conducted to investigate the influences of key parameters, including the type of shear
connectors, overlay thickness, corrugated steel plate ratio, iron tailings sand content, and concrete type, on the failure
modes and strain behaviors of the specimens. The results indicate that the differences in shear connector types and
arrangement configurations cause the corrugated composite slabs to be primarily categorized into two failure modes:
slip failure and flexural failure. All specimens sequentially undergo four typical stages during loading: elastic phase,
crack development phase, yielding phase, and failure phase. The concrete strain at the mid-span section basically
conforms to the plane section assumption along the slab height direction, exhibiting a linear distribution. During the
elastic stage, the influence of various factors on the longitudinal strain of the tensile reinforcement, shear strain of the
corrugated steel plate, and compressive strain of the concrete is relatively weak. Upon entering the crack
development, yielding, and failure stages, as the overlay thickness, corrugated steel ratio, and iron tailings content
increase, the slope of the load-strain curve is enhanced, and the strain development rate is correspondingly slowed.
The slowest strain development is observed when the iron tailings content is 50%, whereas the type of shear
connector shows no significant influence. Compared with ordinary concrete, composite slabs utilizing ultra-fine iron
tailings concrete demonstrate a slower strain development rate. This study provides a feasible method for the
application of ultra-fine iron tailings in composite slabs and also offers a scientific basis for alleviating the shortage
of sand and gravel resources in China and promoting the large-scale resource utilization of iron tailings.

Keywords: prefabricated structure; composite slab; corrugated steel sheet; iron tailings sand; concrete slab; bending

resistance; strain analysis; resource utilization
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Tab.1 Main parameters of the composite slabs specimens

WA e il IR
i D<bx<h/(mmxmmxmm) hoxh/(mmxmm) /%  FUEEZ M SB o hJmm  L/mm  p/% W
ies

NCB-1 2 000x600%120 60%60 0 6C8 B 2 60 1880  0.60
TCB-1 2 000x600%120 60%x60 50 6C8 B 2 60 1880 060
TCB-2 2 000%x600x130 60x70 50 3C10+2C8 B 2 65 1880 0.60 BYIR

TCB-3 2 000x600%140 60%80 50 4C10+1C8 B 2 70 1880  0.60
TCB-4 2 000x600x120 60%60 50 6C8 B 1 60 376  0.04 WE
TCB-5 2 000x600%120 60%60 50 6C8 B 1 40 1880 020 IR
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4 g Ixbxh/(mmxmmxmm) & xh/(mmxmm)  ¥/% TEZEZ O SB o h/mm  L/mm  p/% W jﬂ;

2 AN

TCB-6 2 000x600%120 60x%60 50 6C8 B 1 60 1 880 030 W#

TCB-7 2 000x600x120 60%60 50 6C8 B 3 60 1 880 090 HEIR
TCB-8 2 000%600%x120 60x60 30 6C8 B 2 60 1 880 0.60

TCB-9 2 000%600%x120 60x60 40 6C8 B 2 60 1 880 0.60 245

TCB-10 2 000%600%x120 60x60 60 6C8 B 2 60 1 880 0.60 MR
TCB-11 2 000x600%140 60%80 50 6C8 G 2 80 1 880 0.60

1.2 #REARERENK
WA E R An X6 B ARG T~ PR RE#EA T
M. Horp: 42 kS I GB/T 228.1—2010 3
Frififiales, BARYERES B SR 2; IR BE T b RIS IR
GB/T 50081—2019"" 4 Filial, HoK K Hbge—H 0.5,
x2 ERMEHAIFERE
Tab.2 Mechanical properties of metallic materials

i Al 55 JBE /R PR GR RE /PR A

s 1

PR MPa MPa MPa
% 195 C8 412 521 2.01x10° —
Z 1 Clo 412 528 1.99x10° —
U IE 40 A 239 336 2.02x10° 031

2 B B TR I B B B J2 2 R R R
C30 ARk A BT B 1 De 3, AR A Rl 2k R
Wt B RIS R ANER 3.

®3 TEBETHHRKEYWRELNAFMEEE
Tab.3 Mechanical properties of ultra fine iron tailings

sand concrete at different contents

G 5 K BN RO HUE B PR g
TREE 1 P35 5 /% W BE /MPa B BF /MPa 1 /MPa
Tl 0.5 30 24.2 4.4 3.17x10"
T2 0.5 40 25.8 4.6 3.23x10"
T3 0.5 50 28.9 5.9 3.15x10"
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ment pattern of load-bearing reinforcement
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Fig. 13 Longitudinal development of horizontal shear

strain in corrugated steel sheets
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