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The eccentric compressive bearing capacity analysis of concrete hollow
block walls reinforced by bonding steel plate
LI Zhen-yu, ZHANG Yue, WANG Tao, YU Chun-lin
(Department of Civil Engineering, Tianjin Institute of Urban Construction, Tianjin 300384, China)
Abstract: The construction technology of masonry structure reinforced with externally bonded steel was de-
scribed. Based on summarizing the existed research results, the eccentric compressive bearing capacity for-
mula of concrete hollow block walls reinforced by bonding steel plate was proposed. The structural eccentric
compressive stress state was analyzed by using ANSYS software, and then the accuracy of the formula was

checked . The results put forward to some references in engineering design and construction.
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Fig.1 Transversal surface of reinforced wall
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masonry structures under eccentric compression
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Fig. 4 Actual and virtual specimens
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Tab.2 Comparative results of finite element analysis
and specifications

e/mm Fpgy /KN Fyw/kN Froy! Fyg

0 550 494 1.11
0.01 480 432 1.11
0.02 420 376 1.12
0.03 360 319 1.13
0.4 300 267 1.12
0.05 240 222 1.08
0.06 210 186 1.13
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Tab.3 Information of the specimens
RHERS  e/mm SN E AU/ mm
W0 0.047 5 0

w1 0.047 5 2
w2 0.047 5 4
w3 0.047 5 6
W4 0.47 5 8
w5 0.047 5 10
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Fig.4 P-4graph of the edge point away from loads
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Fig. 6 Equivalent stress—loads graph
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Fig. 7 Effect of different plate thicknesses
on bearing capacity of the wall
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Tab.4 Bearing capacity and deformation of the specimens

FRUB RRLH

B WREE ARER HBBRER o,max 03, max e, max

w5 /mm /KN /KN /MPa /MPa /MPa /mm /mm
wo 0 60 210 0.053 3.42 - 0.258 0.637
wi 2 50 240 -0.017 3.68 3.51 0.258 0.782
w2 4 60 280 -0.061 4.39 4.9 0.184 1.027
w3 6 50 310 -0.059 4.9 6.94 0.183 1.276
w4 8 50 315 -0.068 4.97 8.40 0.184 1.289
w5 10 55 310 -0.061 4.97 9.54 0.182 1.278
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Tab.5 Comparative results of bearing capacity
of the specimens
HEHRS t/mm Fry/kN  Fgp/kKN  Fgyl Fyg

w0 0 210 197 1.06
wi 2 240 253 0.95
w2 4 280 266 1.05
w3 6 310 272 1.14
w4 8 315 276 1.14
w5 10 310 280 1.11
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