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Numerical simulation and wind tunnel test of shell structure with

single-layer reticulated shell
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Abstract; Predicted the distribution of pressure coefficient on surface of the single-layer lattice shells located in
Yujiapu which is in shell shape by numerical wind tunnel method. The SST xw turbulence model was adopted. The
pressure coefficient of each subarea was computed to make a comparison with the result from wind tunnel test. It
was validated that they were in good agreement with the results derived by experiment and the pressure coefficient
distribution could be adopted for the project. the numerical simulation method adopted in this paper could be gener-
alized.
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Fig. 1 Effect blueprint of railway station building
of yujiapu
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Fig. 2 Meshing of calculation zone

I{O. 31
0.1(z/z,) «*”
o 2 B 5; 2 B450; [ 28Hb%H o B 0. 20.
2.3 imiREE L

Sy — 25 B UE AR ST BT 3 i I AR A 1) O R
WCCEAH [ 32 5 B WA 400 43 S AF L SR I AS [) B9 i
TR SE R T AR O° XUm) A TBL LR . B A
it T A TR I A5 25 A4 3 THI XU R B 4k 2R DL R K
F AT R LE

2<%,

2, <<z,



SRR, G WFERIRK

339

B3 MEREMELSS
Fig. 3 Meshing of surface of lattice shell
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Fig. 4 Vertical profile of mean velocity
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Fig. 5 Schematic diagram of wind direction
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Fig. 6 Schematic diagram of PLAIN1
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Fig. 7 Comparison of results getting from each turbulence

model and wind tunnel test
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Fig. 8 Structure of vortex
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Fig. 9 Distribution of pressure on surface of shell with

the wind angle 0°
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Fig. 10 Distribution of pressure on PLAIN1 with

wind angle 0°
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Fig. 11 Distribution of pressure coefficient on surface of shell with

wind angle 120° (numerical simulation)
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Fig. 12 Distribution of pressure coefficient on surface of shell
with wind angle 120° (experiment)
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Fig. 13 Distribution of each subarea
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Fig. 14 Comparison of pressure coefficient at each subarea
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Fig. 16 Wind fields of structure under the condition that 50
meter’s high building located in front with

distance of 75 meters
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Fig. 17 Wind fields of structure under the condition that
100 meter’s high building located in front with

distance of 150 meters
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Fig. 18 Wind fields of structure under the condition that 50

meter’s high building located in rear with

distance of 75 meters
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environment around
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