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Parametric Driving Analysis and Optimization of Special-shaped Surface
Based on BIM Technology
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Abstract; Taking a high-rise complex curved curtain wall project as an example, the application of BIM
technology in the deepening design of a special-shaped curtain wall system is carried out. Based on the
Rhino + Grasshopper platform, a parameter-driven, special-shaped skin parameterization algorithm
system was developed. The genetic algorithm was used to optimize the special-shaped panel into a flat or

single-curve type panel, which has effectively improved the deepening design efficiency of the special-

shaped building curtain wall system and has saved the construction cost.
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Fig.1 Surface warpage analysis program
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Fig.2 Double curved panel
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Fig.3 Hyperbolic panel optimization
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Fig.4 Optimization process of hyperbolic panel
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Fig.5 Tower renderings
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Fig.6 Tower crown model
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Fig.7 Original epidermis of the crown of the tower
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Fig. 8 Classification of tower crown panels
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Table 1 Warpage value of outer side panel

FS  AMEEE/mm R/ e/ %
1 0 336 45.16
2 0~20 83 11. 16
3 20~30 145 19. 49
4 30~40 109 14.65
5 40~50 71 9.54
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Table 2 Warpage value of inner side panel

e EMENERE/mm  ARRECE /SR i H/ %
1 0 0 0
2 0~20 136 18.28
3 20~30 80 10.75
4 30~40 198 26.61
5 40~50 206 27.69
6 50~60 58 7.80
7 60~70 48 6.45
8 70~80 18 2.42
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Fig.9 Optimize program and parameter settings

2) AR A ZE R 5 b

A AR R X R T AR AR A A 5 )
B THT AR 152 22 Fre/ N UL B i (BT 28 TR AR, ARl
SO TR A 1 3 B B ol OO0 Ak 1 Al P A B R
AL AL AR S5 ) BR AR B A T AR A iR 25 3 <
10mm , DA g 5 06 o i -5 D T Al 1) e R R 25 AN
2mm , SE4TH R It T 8K AR R Y B an
10 FI7R , 28 eI i A5 AR AL IS A T A S A,
W 3 iR, W3 3 I AT H 5 i R e 6y
M 40 ke 110 A Ay B i 0 A, R R AR 11, 8% K
- THIER AR, 88. 2% A L AT B, T A MR
FE I AR 2 60 7T,

A\
— 2

10 RALEEDE
Fig. 10 Optimized panel categorization
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Table 3 Panel type statistics
e} A

e s Bt b & /% o He it/ %
1 T 94 5 A 336 45.2 336 45.2
B B AR 2 0.3 408 54.8
XL e 5 i 406 54.6 0 0
ST AR AR 0 0 88 11.8
B i AR 0 0 656 88.2
X R AR 744 100 0 0
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Fig. 11 Cellular panel adjustable adapter node model
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