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Experiment on Flexural Behavior of Green Concrete

Composite Slab with Different Structural Forms

HUANG Wei, LUO Bin, LI Bin, XU Xuekun, SU Yanjiang
(College of Civil Engineering,Xi’an University of Architecture & Technology,Xi’an 710055, China )

Abstract: Steel fiber reinforced green concrete was applied to the composite slab in order to promote the appli—
cation of green ecological materials in the composite slab. The flexural behavior of the steel fiber reinforced green
concrete composite slab with different structural forms were studied. Full-scale comparative test of six steel fiber re—
inforced green concrete composite slabs and two ordinary concrete composite slabs were carried out. The character—
istic parameters, such as failure mode, load —deflection curves, load —rebar strain curves, and load —concrete strain
curves, were obtained. Further, the failure mechanism, deformation characteristics, and crack distribution were com—
paratively analyzed. The results show that the flexural processes of eight specimens are similar, which experienced e—

lastic stage, elastic—plastic stage and failure stage. All specimens are bonded well on the connection interface , with—
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out any break—off and other phenomenon but with good cooperative work performance. Meanwhile, different structure

forms of prefabricated base slabs have significant influence on the flexural behavior of the composite slab. It is noted

that steel bar truss with ribs improves the flexural behavior of the composite slab significantly. In addition, the crack—

ing strength and ultimate load—carrying capacity of the composite slab were affected by the effects of different struc—

tural forms and different material on flexural behaviour of prefabricated base slab.

Key words: green concrete ; prefabricated concrete ; composite slab;static tests ; flexural behavior
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Tab.1 Basic parameters of specimens

il I A
MBEGREEL T JF5E LxWxtxt,/(mmx
HHAERD # J5

A
Gy B

mmxmmxmm )

Cs-1 HY WS TR L
CS-2 L WS TR 1
=3 R FbREL W
LIRS it
CS-4 KW WRIEEE - " 3 000><69(())0x60
- LT AR i X
€s=5 T W R+ ‘i

CS-6 Y\ WEFLERAEIREE L
CS-7 WM LA IR B L
CS-8 FRANANAIMIAE LT 2 v A TR 1

1 OFAT IR B A R N TR B AR CHLARIE M 1 =4
mm ) ; @R B A RIEE S 30 mm, B98N 200 mm; GCS-
2 Jr CS-7 BUAHHTAR R B AT 40 mm, CS-8 HTARAIAT &5 90 R 10
mm; DL FRBAWKE (B, W RS AW 1, R
MRS 1, Fr R DR I2 .




PO ARSI ek iR BE LB S SR 37

= T -

()AL AR

T— 350 —T— 200 —T— 350 —T $8@200

$6@240
$8@240

)

(=
o

| s X X X X

60 30

$8@160

(a)JCRHAL
730 7717200 777350 71 @00

248 $6@240
ll' R 1 $8@240

30
(m—m‘m

$8@160

(b) Ll A5 R
35012004350 —1 om0

A90 HTZEHN A
> $6@240
s2)
2=/ A N | $8@240
e = PN = Y
=) $8@160
O
(c ) B HIHL

T 350 -1 200# 350—1’ $8@200

A90 Hite o

;E F AN v ‘ \-/:\ | $8@240

$8@160

()RR RN AT AT AL L
B2 KA & B mm)

Fig.2 Specimens cross—section (unit: mm)
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Fig.1 Prefabricated base slab structure forms
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Tab.2 Mechanical properties of reinforcement
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Fig.3 Test loading
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Fig.4 Strain and deflection measuring locations
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Fig.5 Failure patterns and crack distribution of specimens
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Fig.6 Comparison of load—deflection curves at mid—span

DA IS BT , 8 ik {4 5 fif 2 -
BB h 2 2 L B 60 = BeaX A . nak iy , i
LR A — SR EZR, AT IR R B, FREE )N
R CIE = AR N R NI E DN ) A B T AN
Zhr AN A e R R SRR I gk
o718, BERE U & R , BT D BB, B 2 i
iR BRERE SR BRARE.

2)XF HEAS [ TR 35 - Y0 JEC AR T A4 B 1) 38 5 AR
TEI A28 T AR 5T A BRI ET A D5 e il P or 1R s
IR B K, LA R AR 3 M1, AR T
R AR ET A P AR TR EE A AR IR oy 28T e i
N R BRI 3 T T 85

3K A 7] ) 1 T 22X 198 T o) P Al T ) e 1)
A, AR B B B e B R R R SR AL, 2E A B
IAMER BT | Bl A o7 AN BT R SR TR B 1 Sk
BT IF IR, B2 S B e i 22 52 3R €S-3 W
HH S 1 55, R0 A 2 At R B ) iR R
TR, T MR ) 8 B Tl — N, 7R 2R AR ) AR AN
AR SRAHBRE B SRR Z ;s 5 CS-2.
CS-7.CS-8 B & et , 5 SCHR[17 145« 55
TREE TARAH LY, BB TN A0 E TR AR, 7]
A A R S I, B A Y e D8N
B SIS AL BT LR R A AT A =
P IR EE 1 2B M ) SRR N AT Z A AL
R 2 —. JCHSRAR YR BT SR FH B AN A AT 4
B A, PR A | 5 IR B 5, A FR AR 2K

J1fei.



40 R R A4 (A AR BE2 R

2019 4F

2.3 fardk-$WAH R EE B 2%
R 5 P o7 510 B A 107 A A, O 2
JE AR A Aoy 48— AW A3 1 A2 il 2 CAnI&T 7 fr 7R ), 73

Hrof i .
100
80
. 601
<
i
40t
20 & —u—CS-1; —a—(CS-2;
—0—C35-3; —o—(S-4; —a—CS-5;
—0=C8-6; —*—(S-7; —*—(CS-8
0 i 1 1 1
0 4000 8000 12 000 16 000

[ fue
B 7 AR5 PR R T A 2%
Fig.7 Comparison curve of load—strain at

mid—span of reinforcement

DA BGOSR , 8 Bl F i AU fif 48—
1373 107 A2 o 2 4 rh TR B L T 2RI Y R B T RR
49 15 Je I 7 ) oty 2 M T B B 4 1 Je A s = a1
IR TR ERE IR FRAR ST 192 B

2)%F FEAN R TR 556 - LAt JE AR BT AL B Py B 5
FEIREE TP 2LR i CS-1.CS-2 Z L X REEAbhT
IO 3 54 RIS A1) 52 B Al AR DRIt i 28 1 B

By 6 Yk r:, T IREE - LR KR Y B 2 4%
B, AT 2R TR E + 0 R 7 BRI | 1 2 bt 5 448 1
FREY ', R S akek Tt B iR 8% (AN £ 4
A5 ANV IS FE— L [R] 52 7, BT AFE i 4k
TEIREE T T 24 )5 105 W 0 A FE T A PRl o Ao 282
HIBE, 2AIC 3Z 1 B i IR L B TR 4K
JEA R, FLAE AR N BEAL A4 , HoOy m AR A
B, B TR A5 B FE 40 PRAIE , P AR 4T 4 7E
I FIVE T AR A AR W B, S g ik
FE 2 R T Y B G o R A e 4
RS R OTR R R,

3) %6 AN [ ) s T X ) 00 ) JEG AT ) o ) B
G H, it CS-2.CS-7.CS-8, B AERIRB BEb i
111 32 P A A5 AR Ao et Ay 728, (LA 7 17 A8 B /s
FHAb 5 Pl ik, SO FAAMNTA L. Mk
M2 5% 0, 4030 T 1R+ T 25 5032 3780

B FH A fr 2, AN1EL 8 Fizs. S5 3CHR[191% & S M
WM 32 25 SR,

100
g | TR
o
80| /V*/*//
el sl
_ 60
g ,/:;’
&
' 40l
# CS-2; CS-2
201 —— CS-7; ——(S-7
—a— (CS-8; —%— (S-8
0 L L L I 1 1 1 L L
-1500 -500 O 1000 2000 3000 4000

o A e
A8 #r#i—t. FIEAMA LTI &

Fig.8 Comparison curves of load—strain at top/ bottom chords
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Tab.3 Module characteristic parameter summary table
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Tab.4 Comparison of cracking load

KRS SCOME/(N-m)  3F5ME/(KN-m)  FHARTR22/%
cs-1 8.20 7.98 2.76
cs-2 8.91 8.11 9.86
Cs-3 7.63 751 1.60
CS—4 8.12 7.68 5.73
CS-5 1047 8.35 25.39
Cs-6 8.34 8.20 1.71
cs-7 10.33 9.41 9.78
Cs-8 10.33 9.50 8.74
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Fig.11 Calculation diagram of flexural capacity

of specimens CS-3 ~ CS-8

M, ZﬁAa(hO‘;* ) +ﬁtubx[( ho=5-=5- ) —f'Aa,

(4)
a fibx +f/A] = [ A, + fubx, (5)
M, :ﬁAa(\ho—;—)—fy’Ab’aﬁ (6)
a fibx +f/A] = f A, (7)

K ()~(7) .M, AiE CS-1 K CS-2 ik R
K3 My, 75 TR AT AE R 527 X S o T B - 35 E
J& B CS-3~CS-8 MBI AL 5 £ A 36 S b A
AR CoBT R 5 B 2L f, A SO AR Al B o e 1
o AR A2 P X e B, AR SCHL 0.06 m, HARFF 5 5
N BB S WL SCHR[21-22].
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Tab.5 Comparison of load bearing capacity

RS SOUE/(KN-m)  PHEE/(KN-m)  HIXHR2E/%
cs-1 21.99 20.98 4.81
cs-2 30.80 26.67 15.49
Cs-3 18.99 20.40 -6.91
CS—4 19.87 20.40 -2.60
CS-5 21.83 20.40 6.55
Cs-6 22.08 21.91 7.01
cs-7 31.45 26.78 17.44
Cs-8 34.56 26.78 29.05

5 & &
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2) AT AR I 3, ¥R K AR B T
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FA, R R 55 R PR TARTERE R4

3) LT e s 2k e - R B LA L,
ZREIREE L h TR A A BT R fE
AERAETE, SO T HA S BT 22 SETEAR
AR IR A AL HETEWT SRR . Rl >R FH 4

LA A TR BE 1 0 SRR Ay A8 (E R K i
LR R 5848 0 P 5 58 R fie/ N 5 oR FH I E TR BE - o
JEG AR 114 7 AR R AT A 28 (L b /N T A9 2T 2
HEIREE T B At (AR KR EE TEE SR AE 3 b
PR 5 R T AR R FHANET 4k T 8 P b YR 5
108 B AR Ik i AR A, R R R B S S5 458
JEME /N T R e L, (HE R TN AT 4P AR TR A+
BHEM.

4) % IV 2 4 S 52 B R B RN R T
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