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Abstract

To study the flexural behavior of cement expanded perlite slabs, six specimens under bending
were tested. The effects of the reinforcement arrangement and the thickness on the failure modes,
load-displacement curves, reinforcement strain and deformation capacity of the specimens were
analyzed. Calculation formulas of normal section flexural capacity were established. The capacity
of resistance to wind load, earthquake action and uniform floor load was researched. Research
results indicate that cement expanded perlite slabs with rebars or galvanized steel wire grid plus
rebars have favorable ductility, plastic deformation capacity, capacity of resistance to wind load,
earthquake action and uniform floor load, and higher safety performance. The theoretical results
of flexural capacity agreed well with the experimental results. The flexural behavior of cement
expanded perlite slabs could meet the requirements of serviceability limit stage and bearing ca-
pacity limit state. They can be applied to exterior wall panels, internal partition walls, and floor
slabs of prefabricated construction engineering. Cement expanded perlite slabs with galvanized
steel wire grid have lower bearing capacity and deformation capacity, which cannot be applied to
exterior wall panels and floor slabs.
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Figure 1. Cross sections of specimens
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Table 1. Design information of specimens

= 1. SRRt R

RS e 5 7 =X )& (mm)
Bl 2 mm PEEFARLL AL + 4N 200
B2 LNl 200
B3 2 mm PEEHARLL AL + 45 150
B4 LNl 150
BS 2 mm EEEAN 22 [ 42 200
B6 2 mm ¥ BN 22 [ 42 150
Table 2. Properties of expanded perlite cement
7= 2. BRRE TR KRR BE
5 /(kg/m®) fo/MPa f./MPa E./MPa
1.02 x 10° 5.6 5.5 32x10°
Ve fou NILTTRTURSREETIME, f BAERRO USSR T I, E VSR IEsE,
Table 3. Properties of reinforcement
= 3. WERMARIERE
AR HAE/mm f,/MPa fu/MPa
WMee 2 435.5 1163.2
A 55 8 452.6 655.6

Ve f B AGRBE T IME, f, MR BRI E P P R

22. MBRESNAHE

AR W FOKTR IR 2 B A T T AT 2 PERE,  DASE Rk rh i B T T b A i 30
BRI N7 SR VY 73 8%, A2 [R5 RS AR TR B o) [ 58 F i SR S k4T, kI3 B 5] 2 P

L . /4
|

Figure 2. Test setup
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SRWTRL, RAEMETERIRN, ANAIREN, b B R N2 SR L 0.5 mm. BRI R AT A, K
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Figure 3. Failure modes of specimens
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Figure 4. Load-displacement curves
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Figure 5. Tensile strain-displacement curves

5. RPN - (UK FREL

200

B4
B3

B2

SZEME (x10°)
2
T

-800 -

-1000 |- B1

-1200 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90

HL# (mm)

Figure 6. Compressive strain-displacement curves
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A M, NIERH

u,cal

Jbx=f A+ [ Ag, x<0.5h,

2
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Table 4. Vertical load, displacement and displacement ductility coefficients of specimens

4. NHREEGEE. (. IBEHRY

W i
Bl 24.5
B2 34.7
B3 13.6
B4 24.6

AJ
mm

21.8
20.6
22.8
329

P/
kN

27.1
44.0
19.9
28.9

AJ
mm

523
585
79.2
69.9

Ha

2.40
2.84
3.47
2.12

Au

L
1/57
1/51
1/38
1/43

Pyoo/
kN

18.2
273
9.2
12.4

P/
kN

18.1
24.0
7.3
22.6

Ao/
mm

15
12.9
10.8
28.1

R ()AIQ), TR SR B1~B4 SAEEIG( M, , . AR P AL B R VERER P
A, BOE BRI M, MM, . M, M, RIM, ., /M, RS Fok. s A,
S SR M, /M, 75 0.93~1.04 2, B S RK AV A RAT, 201K IR K

PERAIERI PUS &K B A G ELIER

Table 5. Test and calculated results of bearing capacity and load effect

=5 WA AKE. TRERGTHNN

R M,/
%5 kN'-m
Bl 11.5
B2 17.9
B3 8.5
B4 11.9

M, cal
kN-m

12.0
16.7
8.4

11.6

1.04
0.93
0.99
0.97

My
kN'm
8.2
10.4
3.8
5.7

M,/
kN'-m

2.4
24
2.4
24

M,/
kN-m

33
33
2.5
2.5
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FEhk = ﬁE amax Gk (4)

A Fy, AT AMEREAR O AR KRR AR HEAE s B, BN TICR R B, WL S: o, AKF
HOFRAE B2 RBUR KB G, A AMEREAR 1 7 AR A

FREPUR BB ZE 8 £(0.3 g), SRIFAMF B1. B2 J B3. B4 /K- ENEFbRUEE Fpy, 7398 4.4 kN
A1 3.3 kN, 5453 i rb IR 25 N M, VELEE 5.

7 5w, M BI~B4 BN M, - M BN FIEFEERARTSHE M, ARRSHE M, ,
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B4 KB, FE T EN, R B3 AREIEBAL, AEUUE .

4. &g

1) T 2B A 17 A 22 ) 2840 79 R 7K DR I K 32 B s SO PR AR IS S or BOR LWL R B, 32 IR X4
RLEP A, BRSBTS AR, BT A2 A5 R R AR o SR BT LT AN 22 I 28+ A 10 P A9 T 2 R AR
JEfem, AT NIEZEEIN,  ARR I AR B K
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TR ERE AR R B PUSS R BT S A WA BLER,  mT S RO B 5

4) BLEAT I BN 22 I EE + B KKV IK S BRE AR BAT R MAEVEVEBE . SIPEARTERE ST, B
WP AT MRRAE R PRI AT T B AE 7T, T 2 I A P AR BROR S AR SRR TR IR S 2R, %4
fil #& e, AT TS U T RE MR« B S AR

E&WE

[ % AR R R B H %% 5 2017YFC0702900) (National Key R&D Program of China (No.
2017YFC0702900)).
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