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Cracking Cause Analysis and Reinforcement Method of an
Industrial Silo
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Abstract; After an industrial brick cylindrical silo structure was put into use, multiple vertical cracks
appeared on the outer silo wall. On-site detection was carried out on the cracking condition of the
structure and the material strength. The circumferential tension borne by the silo wall at different heights
and the circumferential bearing capacity of the silo wall were calculated. Comprehensive analysis shows
that: The silo structure design has significant defects, and the insufficient circumferential bearing
capacity of the silo wall is the main cracking cause. Based on the above results, this paper proposes a
reinforcement treatment method, which involves casting a reinforced concrete shear wall structure on the
inner surface of the original brick silo wall to replace the brick silo wall in bearing the circumferential
tension caused by stored materials. Through analysis and calculation, it is ensured that the
circumferential bearing capacity meets the requirements.
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Fig.1 Facade of the silo
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Fig.2 Plan layout of roof structure
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Fig.3 Vertical cracks in the wall
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Fig.4 Deep silo storage pressure
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Table 1 Calculation results of circumferential tensile force of silo wall

. R/
4.50 6.75 9.00 11.25 13.50 15.75 18. 00 20.25

P,/ (kN-m™2) 150. 25 139.70 128. 35 116. 13 102. 98 88.82 69. 82 37.05
F./kN 1.077.26 877.24 877.24 877.24 877.24 877.24 877.24 877.24

N./kN 3 042.51 2 829.01 2 599. 16 2 351.73 2 085. 36 1.798. 60 1413.77 750.22
F.—-N./kN —-1965.25 -1951.76 -1721.92 —-1474.49 -1208.11 -921.36 -536.53 127.02
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Fig.5 Construction method of planting rebar

in raft slab
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Fig. 6 Layout plan of raft slab
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Fig.7 Construction method of planting rebar for

construction column, ring beam and shear wall

- A
< e e
O 1 300[500 AZ .1 300[500
= N .J‘% N J‘%
- 5@ % ‘PQ A
O
o
©° AZ-1 ) 5 Vls ), AzZ\PlAz-1 W V195, AZ1
-+ TR £ % r
z %) e & z ) S H
- /5050 9000.00 559550 3 9000_00
el
g %, & %, S
. 000 6“‘) O‘F”o 5@‘)
% &, N K G e K2
H—- —366— ===
B 130]3 560 2|00 113560 5780 356020002 00[d 3 5603 130]
400400 [400 400 400 400 400 400
®

8 EHfim=EHMOAmmEFEHRETHT
Fig.8 Layout plan of the wall body from foundation

top to outlet top surface
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Fig.9 Layout plan of the wall body from outlet

top surface to roof
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Fig. 10 Reinforcement calculation
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