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Optimization design of roof structure of large coal storage silos in ports
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Abstract: In view of the anti-corrosion, sealing, and overall stiffness issues of the steel structure on the top of
the silo in the third and fourth phases of coal port area in Huanghua Port during operation, a structural optimization
study is conducted on the silo roof structure. Two structural schemes, a concrete cone shell silo roof and an improved
steel structure silo roof are proposed. The advantages and disadvantages of the two schemes are compared and
analyzed. Emphasis is placed on the stress analysis and construction scheme research of the concrete cone shell silo
roof structure, and the largest diameter cone shell silo roof structure and the Bailey frame steel truss+central column
support system in China are proposed. The overall stiffness, anti-corrosion measures, and external maintenance plate
of the improved steel structure silo roof scheme are studied with emphasis. Heavy anti-corrosion measures and
aluminum magnesium manganese plates are adopted to increase the anti-corrosion protection period of the steel
structure to over 30 years. The results show that both schemes can effectively solve the existing problems.
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Fig.1 Structural section of concrete cone shell silo

(dimension: mm; elevation: m)
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Fig. 2 Axial force of cone shell
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Fig. 3 Bending moment of cone shell

UL S o3 B R n 0, HE5E 32 252 36 10
PRI AR, T B0 ol C B 1) A 1) 4 A
JRyHR N 4 Hh Ak 5 S SR AR BT AN A

HETT R (RS ULIAT 4 HESELERT 2T A B
KWL L XS E A 4.5 mm, (LFEAR/N, Bk
T HETCE R B AT ARG (Y R AR B2

T 315

4 HEZTE@AB

Fig. 4 Vertical displacement of cone shell
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Fig.5 Overall displacement under wind load
and seismic action
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Fig. 6 Displacement of silo top gallery

under load of unloading trolley
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Fig. 9 Overall displacement under wind load and seismic action
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