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Research on Construction Technology of Large-Span Tree
Branch Column and Stacked Curved Mesh Shell Roof Structure
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Abstract :  The steel roof of Huizhounan Rail Station adopts large-span tree branch columns and stacked curved mesh shells. Its
roof structural system is unique and rare in China. Due to the tight schedule, high precision requirements, and
complex construction conditions of Huizhounan Rail Station, steel roof is constructed before the elevated waiting hall.
Through key technologies such as scheme comparison, construction organization optimization, stability control of
unsupported steel columns during construction and construction simulation analysis, the construction period is
shortened by about 1-2 months, and the construction cost is reduced by about 3.5 million, which create significant
economic benefits and social value. The safety and construction quality of the steel roof are successfully guaranteed,
and the installation work of the steel roof is successfully completed. This article also provides a reference for the
design and construction of similar structure in the future.
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Fig.1 Rendering of Huizhounan Railway Station
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Fig. 2 Steel roof elevation (unit: m)
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Fig.3 Axonometric drawing of steel roof structure
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Fig. 4 Aerial photo of steel roof construction site
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Table 1 Steel roof construction scheme comparison
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Fig. 5 Steel column site construction zoning (unit: mm)
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Fig. 9 Steel roof plan zoning (unit: mm)
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Table 2 Slenderness ratio of steel column before

concrete pouring
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Table 4 Slenderness ratios of single pipe support

calculated by total length

B/ ERAR AR @EE

B% Ats/mm mm kN JE A& #/mm lakiles
1 P609X16 29031 2 215 1.19 210 165
2 P609X16 16 165 2 548 2.00 210 154
3 P609X16 32168 1819 1.19 210 182
4 P609X16 32543 2251 1.06 210 164
5  P800X20 35671 3466 1.31 276 169
6  P800X20 35803 2712 1.48 276 192
7 P800X20 38487 3230 1.26 276 176
8§ P800X20 31049 4 875 1.27 276 143
9 P609X16 28784 3263 0.99 210 136
10 P609X16 28453 2792 1.09 210 147
11 P609X16 25730 4115 0.99 210 121
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Table 5 Stress of members calculated by maximum

internal force of single pipe support

I I T
1 P609X16 703 0.258  29807.4 91.4
2 P609X16 1063 0.530 29 807.4 67.3
3 P609X16 539 0.210  29807.4 86.1
4 P609X16 577 0.203  29807.4 95.4
5 P800X20 663 0.375 49 008.8 36.1
6 P800X20 723 0.375 49 008.8 39.3
7 P800><20 1380 0.323 49 008.8 87.2
8 P800X20 966 0.366 49 008.8 53.9
9 P609X16 426 0.184 29 807.4 7.7
10 P609X16 344 0.190 29 807.4 60.7
11 P609X16 501 0.224  29807.4 75.0
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Table 6 Steel roof construction procedure

A5 B i S

Eﬁ%«fka&i EM AT Z R, I MR T, N s
R P5IX

%\*>

Pl £ F5HBAE

1B REL ZHE

LRIRAFEEENHRI

SULIFTRE — B I2A MG R R 6~84 5 15~17T4 = E
R LA

6 dmERIRAREEEZHHRI2

T WA E B IO REAS~15H = ERE LEH

8 M LRFIMBPEEEHNHIS

o /\éﬂ«‘:‘ff%‘%;#ktw/\ﬂl‘”’ FEADRK = BRs L4,
B R 4 My ik R

(A
><%3

A
e B
A
)ﬁ%n\

o~
myﬂ

8

xR7T BMIGERELERMER
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verification results
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