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Static behavior of circular reinforced concrete silo strengthened
with lateral pre-stressed method
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(1. School of Civil Engineering, Beijing Jiaotong University, 100044 Beijing, China;
2. Evergrande Real Estate Group Ltd., 510620 Guangzhou, China)

Abstract: To study static behavior of circular reinforced concrete silo strengthened with pre-stressed carbon
fiber reinforced polymer ( CFRP) under stored material load, considering the influence of reinforcement
parameters such as strengthening method, pre-siress level, width, thickness, and reinforcement form on
reinforced effect, comparative analysis were performed between reinforcement models established according to
5 different influencing factors. The results show that lateral pre-stress could effectively restrict radial
displacement , concrete and steel stress of silo wall and improve the stress level of silo wall. The lateral pre—
stress can largely improve the damage stress of CFRP and bringing the high-strength characteristic of CFRP
into full play. The thickness of CFRP should be from 0. 35 mm to 0. 50 mm and the pre-stress level should be
from 10 to 15 percent of its ultimate tension strength.
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0 1.00 0 0 0
1 1.11 0.004 037 0.7335 0.000 023
2 1.22 0.008 637 2.8822 0.000 081
3 1.33  0.01375%4 6.3716 0.000 173
4 1.44  0.019343 11.1311 0.000 299
5 1.55 0.025358 17.0937 0.000 449
6 .66 0.031 752 24.196 1 0.000 644
7 1.77  0.038514 32.3782 0.000 863
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11 2.00 0.061905 74.8106 0.001 990
12 2.00  0.065918 87.5959 0.002 323
13 2.00  0.069 713 101.161 5 0.002 680
14 2.00 0.073313 115.4665 0.003 059
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19 2.00 0.088 642 196.786 9 0.005 221
20 2.00  0.091241 214.7779 0.005 704
21 2.00  0.093702 233.2750 0.006 187
22 2.00  0.09 037 252.251 6 0.006 693
23 2.00  0.098245 271.6825 0.007 211
24 2.00  0.100 349 291.543 7 0.007 740
25 2.00 0.102 327 311.8125 0.008 280
26 2.00 0.104 202 332.4675 0.008 821
27 2.00  0.105984 353.488 4 0.009 384 0.130 571
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