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Study on Shear Capacity of Reinforced Rib Composite Wall with the Hole

CHEN Yeshun, CHEN Guoxin
(School of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: In this study, the pseudo static test is conducted on two reinforced rib composite walls with
hole (opening door hole and opening window hole) under low cycle repeated load, whose scales are
1:2 entirely. The mechanical properties of the walls with the hole are analyzed. On the basis of the test
research, in view of the main factors affecting the shear capacity of reinforced rib composite walls such
as the size of the portal, the nonlinear finite element model of the wall is established for analysis. Com-
bined with the reinforced masonry structure, the frame structure, the multi ribbed composite wall
structure and other related experimental data, the shear mechanism of the reinforced rib composite
wall with the hole is analyzed. Meanwhile, the calculation formula of the shear bearing capacity of the
reinforced rib composite wall with the hole is proposed, and the applicable conditions of the formula
are given. The test results show that the walls with the door hole and the window hole have good anti-
collapse ability and deformation capacity. The numerical simulation results show that the shear capaci-
ty of the wall with a door hole decreases linearly with the increase of the door opening, while the rela-

tionship between shear capacity of the wall with a window hole and the increase of the window hole

* W AHA:2018-06-16; & E HH:2018-08-11
E&TH:HEARB A H(51668063)% 1))
YEZ B BRII(1992-), B B8 A o R BE N FOF R A SN Z5 M 1R R 7 T A58 . Email: 1192156691@qq.com
WIMEE BRIEBN(1978), 55, 88 . RENFH @RI R T RIS, Email: xjbnchgx@163.com

343



follows a quadratic decreasing function. When the opening rate of the wall with a window is higher

than 17.1% , reinforcement rib columns should be installed on both sides of the window to compensate

for the weakening effect of the shear capacity caused by the hole. The comparison between the calcu-

lated and experimental results shows that the calculation precision of the proposed formula is high and

the formula can meet the needs of engineering design.

Keywords: reinforced rib composite wall; hole; low reversed cyclic lateral loading; finite element

analysis; shear bearing capacity
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Fig.1 Prefabricated multi-ribbed wall structure
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Fig.2 Castrin-place reinforced rib composite wall structure
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Table 1 Fundamental properties of concrete and block

R A ZHE/kNem °)  PEMRE/MPa
C30 ¥R #E 1 25 40.8
TR B - 5.6 3.2
F2 WEHME
Table 2 Properties of stelll fsteel bar
7 /mm Ji e st B / i R 5 2/ P A/
- (Nemm %) (Nemm %) GPa
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Fig.4 Diagram of the test device
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Table 3 Characteristic loading and characteristic displacement of the walls
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curve
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Table 4 Influence coefficient of height to width ratio
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s ot B X X R /mm SAN R
Al 0.9:1 1400X1 300X100 36.5 1

A2 1:1 14001 400X 100 36.5 1

A3 1.1:1  1400X1500X100 36.2 0.99
A4 1.3:1  1200X1500X100 33.3 0.92
A5 1.5:1  1000X1500Xx100 30.1 0.83
A6 1.9:1 8001 500X 100 27.2 0.75
A7 2.1:1 7001 500X 100 25.1 0.7
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Fig. 8 Fitting curve of height width ratio influence coefficient
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Table 5 Magnifying coefficient of bearing capacity of the

masonry structures
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B4 800X1500X100 5.9 27.2 1.46
B5  700X1500X100 5.5 25.1 1.45
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Table 6 Reduction coefficients of the window holes

W nR/ R /mm? R A AR GRS B CEAE) & G AR)
%i 7 % TR BRORER T /RN PR 8 BROK ) /RN i DT R H T T e R A
C1 9.6 450 450 32.1 - 0.89 —
C2 12.9 600 450 31.2 33.1 0.86 0.91
C3 17.1 600 600 28.4 30.6 0.78 0.85
C4 214 750X 600 23.9 27.5 0.66 0.76
C5 26.8 750X 750 15.9 19.1 0.44 0.53
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Table 7 Reduction coefficient of the door hole
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i % R=F/mm? kN s R AL
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D4 30.0 6001 050 22.1 0.61
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Fig. 10 Fitting curve of reduction coefficient of the door hole
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Table 8 Comparison between test and calculated results

A R fmm TR T N L P
%5 Wi {E/kN  {E/kN
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5 700X 1500 100 ANFHIR 444 25.1 23.9 —4.9
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