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Research on Wind Tunnel Force Balance Test and Wind-induced Responses of
Guangzhou New TV Tower Structure. I: Wind Tunnel Test

GU Ming*, HUANG Peng*, ZHOU Xuan-yi', ZHU Le-dong", PAN Han-ming?

(1. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China; 2.
Guangzhou New TV Tower Construction Co., Ltd., Guangzhou 510000, China)

Abstract: Guangzhou New TV Tower with a height of about 610 m is presently the tallest TV tower in the world. Wind
loading and wind effects on the tower are the key factors for the structural design. Due to its special structural
appearance, it is very difficult to measure the wind pressures of the whole tower; and moreover, because high modal
responses of the tower could occur under wind excitation, the high-frequency balance technique can not be used as well
for this technique can measure only the first mode generalized wind forces. So a new experimental technique is raised
and adopted for the wind tunnel test. The whole tower was divided into 19 sections, which were individually tested in
TJ-2 Wind Tunnel. This paper introduces the sentional models of the tower, the experimental method and the testing
results. The testing reaults will be adopted for the structural design and for the computation of wind induced responses of
the tower and. The present wind tunnel test method could also be used as a reference for wind-resistant design of such
complex super-tall structures.

KEYWORDS: New Guangzhou TV Tower; wind tunnel test; sectional model; high-frequency force balance; wind
force distriibution
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B | mpEyaE (md Bk RCEINES /31 —t |t 1 i % (Hz)
m" ke Ux Uy Rz
1 6.0 ~ 82.9 ié?%] R L T 1. 46.42 45 0 | 4
2 82.9~ 1185 B 5 HHX 2 1: 150 1: 38.78 45 46 45
3 1185~ 1455 | 5 AREAX 2 1: 150 1: 36.53 87 87 82
4 1455~1705 | HSHKHX 3 1: 150 1: 35.12 55 73 70
5 170.5~224.6 | 5K 3 1: 150 1: 33.44 70 73 82
6 2246~2786 | WS AREAX 3 1: 150 1: 31.70 71 75 60
7 278.6 ~332.7 | B HIARH X 3 1: 150 1: 30.37 75 80 70
8 332.7~357.7 | BYGEIHIX 4 1: 150 1: 29.57 60 84 63
9 357.7~379.3 | B HIARH X 4 1: 150 1: 29.15 90 90 88
10 379.3~4176 | HHHMIX 5 1: 150 1: 28.63 50 58 90
11 417.6 ~460.8 | B HEMIX 5 1: 150 1: 28.63 50 51 87
12 454.0~480.0 | R&WE 1 (HEBD 1: 80 1: 16.80 82 84 200
13 480.0 ~494.5 | RLTTBL 2 1: 50 1: 10.50 72 72 160
14 504.5~517.7 | R&YBL3 1: 45 1: 9.45 83 83 180
15 526.2~537.2 | KB 4 1: 40 1: 8.40 75 80 180




16 537.2~572.2 iéﬁi%;’g BKA 15 1: 25 1: 525 7 80 180
17 572.2 ~588.0 i?ji‘%é{ KA 6 1. 20 1: 420 87 87 168
18 588.0 ~ 600.0 i%jiﬁg WK A48 1: 16 1: 3.36 87 87 168
19 600.0 ~610.0 i?i%g KA A4S 1. 75 1. 1.57 61 61 143
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S (m) A (m) T B G 5 R (%)
0~82.9 45 1 18
82.9~145.5 110 2. 3 14
145.5~224.6 180 4.5 12
224.6~358.0 290 6. 7.8 11
358.0~610.0 410 9~19 10
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Fig.1 Sectional models of tower
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Fig.2 Photographs of sectionl model of tower in wind tunnel
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Fig. 3 Definitions of coordinate system and wind direction
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Fig.4 Variations of mean, maximum and minmum wind force coefficients with wind direction
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Fig. 5 Distributions of mean, maximum and minmum wind forces along the tower



