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Flexural performance of ribbed prestressed concrete composite wall panels

LIANG Yuansen', WANG Ning**, JI Kefan**, HOU Hetao**
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Civil Engineering, Shandong University, Jinan 250061, P. R. China; 3. Shandong Engineering & Technology Research
Center for Green Building and Intelligent Construction, Jinan 250061, P. R. China)

Abstract: The ribbed prestressed concrete composite wall panel changes the traditional composite wall panel
layer into the ribbed layer, and optimizes the concrete configuration of the section to reduce the self-weight
of the composite wall panel. Prestressed reinforcement is added to both sides of the wall panel, which can
increase the crack resistance of composite wall panel. In order to study the bending performance of the
concrete composite wall panels, the bending test of three specimens under uniform load was carried out,
and the mechanical properties and deformation modes of the concrete composite wall panel were analyzed.
The calculation formula of flexural bearing capacity was derived through theoretical analysis. The
comparative simulation and ribbed plate angle parameter analysis of the composite wall panels were
conducted by the finite element software ABAQUS. The results showed that the ribbed prestressed
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composite wall panel had similar bending behavior to the traditional composite wall panel. The flexural
capacity of the ribbed prestressed composite wall panels decreased, but its reduction was less than the self-
weight reduction. The application of prestressing could significantly improve the bearing capacity and crack
resistance of the composite wall panel. The proposed calculation formula of the bearing capacity and the
finite element simulation results of the ribbed prestressed composite wall panels were in good agreement
with the experimental results.

Keywords: composite wall slabs; concrete wall slabs; ribbed wall slabs; prestress; flexural experiment;

flexural performance
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Fig. 2 Schematic diagram of ribbed prestressed

concrete composite wallpanel
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Fig. 1 Concrete in shear connector action area
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Table 1 Summary of specimen details
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i C 3200 mmX600 mmX150 mm  P3@50 ®I@150 AR PH5@150 221 19.3
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Fig. 6 Displacement meter arrangement

§ _A(B)3 _A(B)1
i=1
ﬁI
| _AB)4 _A(B)2
4 80 T 800 L 1600 +
(a) TREE L RAS b A i Pl
=
2 _E(F)5 S _E(P)3 _E(®)1
(=3
_E(F)6 : _E(P)4 _E(F)2
s 725 + 300 ' 1600
(b)) YR Fr A B

B7 MERHE

Fig. 7 Strain gauge arrangement

1.3 #HEREER

TRBEE - RV 22 0 A P30 R P 1 R 2 1
AP, R EE o C40 A% SIREE T, 28 d B IIR
BE 3 7 RBTE R EE A 41, 4 MPa, PRy
30. 8 GPa, WMMPEILT 2,

®2 WM

Table 2 Steel material properties
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Table 3 Statistical analysis of test bearing capacity
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XK A /% Fo/ (kN m™2) CHEXHRA A/ % (kN * m~2) R A/ %

RIF A 0 4. 61 0 11.18 0 41.24

i B 20. 8 4,13 10. 40 10. 07 9.93 41.02
vide 19.3 9.18 —99.21 17.81 —59. 37 51.55
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Table 4 Combination degree of each specimen

WS AAFREERE
wE A 5. 00
kB 5.00
W C 1. 98

3.2 EEERARTENERITE
A U FIO, T3TRE 525 B AR %) 1 3 3 A 35 A
e T R X AR AT (RN 55 2 43 i 6 R A TR
el 21 ()| WD O N L E 2V B O TS VAP B 11 D =R
BT IR EE L 2R A R IE T o - X2 A B
IREE 2N AR o o
Orpfile ::4,%%%,4,fi%f§gyo (2
Owpigfy = %;ﬁ =+ M}%&Oyo
P s Ny R TR R 52 5 S A A B0 1 5 A 8
I T 5 e SR TRRTEE 1 525 S Al ) BN 12 7 A A
PO B 5 Ao A48t B30 488 T T AR 5 T Ay 460 550 468 T A5 4
o WA R B rh R R
()L AT A5 00 07 g A R b T YREE )2
AIVEF 7o ST T 17 g 353 e ] o BRI YRR o 4 )22 it
INEA LTI ST 0,
Ope = Ot T Oeppuifc €Y
52 A AR PN 5 2 =2 ) A B T i RN
i, BT LA, B S 4538 - BAEAE T 580 T RMN A Y
IREE LR AR GRR R MR EE -2 X
SRR SIS 534 . R 4 I 26 3 Akl A Y
FRIE AL B 08 5 | 2 10 7 B AN 38350 4 A s DRk, B
FTHFRBON SR TR B 5 5 B AR 2 1 53 M i AN AT 220
M,
FH 5 BN S50 AR 9 e B 200 2% BB BT 7 U A% 0
PR 5 A TE 2R B A, W52 G 3 Al O S fr 28 1) 1 5
N

(3

Mg ::%Slﬁ;§;9g219 &)
0

o fu M IR BE B Sl 0 PP SR B R ME(E . B
Mcrlii/ﬁ iFn Mcriﬁﬂﬁ 1‘%/\5&:(6) D) jzﬁ%%ﬁ\i%% eMCI D) }J\[g
13 Al A M Agge = 0. 524 I ) T 24 o7 28 358 22 Ak F H¢
/IMHE.

25k ™
\\

20+
1=0.52
15}

9
Hoof
05}

0.0

.
‘

e e e cccccenrccccas
.
\

L L 1 L |
0.0 0.2 0.4 0.6 0.8 1.0

E-7)
13 FHRETEIREST

Fig. 13  Error of cracking bending moment
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Table 5 Comparison of experimental cracking moment with theoretical cracking moment
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(KN *m) Mg/ (kN * m) | Mesip — Mg |/ | Mt | Mgy / (KN« m) | Meip — Mg |/ | Mt |
W A 3.37 6.79 101. 48% 3.53 1.75%
R®F B 3.02 5.72 89.40% 2.98 1.32%
R C 6.72 10. 60 57.74% 5.51 18.01%
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Table 6 Comparison of experimental and theoretical ultimate bending moments

o Mt/ =1 £=0.94
(kN+em) My /(kN + m) | Mg — Mg | /| Muss | Mgy / (kN * m) | Mg — Mg | /| Mus |
1 8. 18 7.98 2.44% 7.98 2.44%
2 7.37 7.98 8.28% 7.42 0.68%
3 13. 04 13.51 3.60% 13.03 0.01%
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