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(a) h=100, L, =250, i=0.20, (b) A =100, L, =200, i=0.25, (¢) h=100, L, =150, :=0.33, (d) h =100, L, =100, : =0.50.
Fig.2 Mountain models with different slopes
(a) h=100, L, =250, i=0.20, (b) A =100, L, =200, i=0.25, (¢) h=100, L, =150, :=0.33, (d) h =100, L, =100, : =0.50.

V/(m-s™)
10.00
8.67
733
6.00
4.67
3:33
2.00
0.67
-0.67
-2.00

3 FREBEWLEKERE(a) (b) () (d) SRE(e) () (g) (h)

(a) F(e) (b)FI(E) () FN(g) () FI(h) XFREE 2 i (a) (b) (o) (d) BB,
Fig.3 Wind speed (a) (b) (¢) (d)and pressure (e) (f) (g) (h)affected by mountains with different slopes ]
(a) and (e), (b) and (f), (c) and (g), (d) and (h) correspond to the slopes of (a)(b)(c)(d) in Fig.2.
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Fig.5 Wind speed of Kulangsu effected by wind of NNE22.5°(a), ENE67.5°(b) and two directions (c)
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Fig. 12 Wind load shape coefficients (a) (c¢) and impact factor (b) (d) of two axes effected by two wind directions
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Wind Load of Kulangsu Historical and Cultural
District Effected by Hilly Terrain

REN Lanhong' , ZENG Jian'* , ZENG Suiping””’

(1. School of Architecture, Tianjin University, Tianjin 300072, China;
2. School of Architecture, Tianjin Chengjian University, Tianjin 300384, China;
3. School of Architecture and Urban Planning, Tongji University, Shanghai 200092, China)

Abstract; The wind loads on the districts in mountainous environment are obviously different from those on flat
land. The historical and cultural district in Kulangsu is located in typhoon-prone area, so it is very necessary for the
scientific protection of historical buildings to carry out the research on the wind load effect in mountainous
environment. Taking the historical and cultural district in Kulangsu as the research object, this paper used ANSYS
Fluent to numerically analyze the influence of mountain topography on wind field and wind load shape coefficient of
Kulangsu, and put forward some suggestions on the windproof protection and site selection of the existing buildings
in this area. The results showed that: (1) The high wind speed, extreme speed-up ratio, extreme negative wind
pressure and extreme wind load shape coefficient of Kulangsu were concentratedly distributed in mountain tops of
the two cross-intersecting axes. The two axes were the core linear windproof areas, and the tops of Longtou

Mountain, Jimu Mountain and Bijia Mountain were the windproof focus. (2) The maximum speed-up ratio is near
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the ground at the top of Longtou Mountain, which generated extreme wind load shape coefficient correspondingly.
(3) The cross-wind speed-up ratios of the two axes were larger than that of the along-wind direction. The speed-up
effect on the mountain top was larger than that on the cross-wind plane of the gorge which was larger than that at the
bottom of the gorge. (4) The wind load shape coefficient obtained by numerical simulation at the mountain top was
not much different from the value in the Load Code for the Design of Building Structure, and the modified
coefficient at the gorge obtained from the Load Code for the Design of Building Structure was smaller than the
numerical simulation value. (5) The wind speed was low in windward side and mountain foot at the leeside with
low elevation, which were appropriate for building site selection. Hilltops of Longtou Mountain, Jimu Mountain and
Bijia Mountain were areas with frequently high wind speed and extreme negative wind pressure. Therefore, these
areas were the focus of strengthening building maintenance and improvement of windproof performance, and should

not be used as construction site selection.

Key words: Kulangsu historical and cultural district; hilly terrain; wind speed; wind pressure; wind load shape

coefficient; CFD simulation of wind environment



