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HORIZONTAL EARTHQUAKE EFFECTS ON SMALL TOWERS ON THE
TOP OF TALL BUILDINGS

*ZHANG Wen-fang , JIN Jin-ping

(College of Architectural and Civil Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: Horizontal earthquake effects on the protruding small towers on the top of tall buildings are
investigated. Increscent coefficient is analyzed to adjust the horizontal earthquake effects on the tower by
base-shear method. It is pointed out that the controlling factors of increscent coefficient include basic period of the
main structure, period ratio and gravitational load ratio between the tower and the main structure. The increscent
coefficient from Technical Specification for Concrete Structures of Tall Building is improved. Mode
superposition method based on finite element model is used to compute seismic effects under 258 conditions.
Based on the results, an increscent coefficient table is supplied for practical design.

Key words: earthquake engineering; top tower; horizontal earthquake effect; increscent coefficient; period ratio
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Table 2 Influences of Story Number on Increscent
Coefficients Using the Controlling Factors in Reference [6]
K./K
G,/G 0.001 0.010 0.050 0.100
0.01 5.31(1.10)  3.85(0.35) 0.95(0.16) 0.91(0.11)
4 0.05 0.86(2.43) 2.36(0.78) 1.94(0.35) 1.30(0.25)
0.10 0.76(3.46) 2.94(1.10) 1.34(0.49) 1.53(0.35)
0.01 2.60(0.76) 1.53(0.24) 0.96(0.11)  0.94(0.08)
6 0.05 1.24(1.68) 1.47(0.54) 1.42(024) 1.23(0.17)
0.10 0.88(2.40) 2.20(0.76) 1.80(0.34) 1.33(0.24)
0.01 1.61(0.58) 1.57(0.18) 0.97(0.08) 0.95(0.06)
8 0.05 2.27(1.30) 1.61(0.41) 1.39(0.18) 1.16(0.13)
0.10 1.11(1.85) 1.55(0.58) 1.41(0.26) 1.28(0.18)
0.01 1.46(0.47) 2.36(0.15) 0.97(0.07) 0.96(0.05)
10 0.05 5.59(1.06) 2.93(0.33) 1.42(0.15) 1.12(0.11)
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Table 3 Influences of Story Number on Increscent
Coefficients Using the Controlling Factors in This Paper
G, /G L/ 0.4 0.6 0.8 1.0 1.2
0.01 1.72 1.76 2.98 6.91 3.01
4 0.05 1.55 1.75 2.69 3.43 2.07
0.10 1.45 1.66 2.28 2.49 1.66
0.01 1.79 1.75 2.98 8.33 3.11
6 0.05 1.67 1.75 2.86 4.17 2.25
0.10 1.53 1.70 2.52 3.01 1.75
0.01 1.84 1.79 3.02 9.21 3.15
8 0.05 1.68 1.77 2.99 4.68 2.18
0.10 1.60 1.73 2.71 341 1.91
0.01 1.91 1.76 2.99 9.60 3.28
10 0.05 1.74 1.78 3.03 5.07 2.48
0.10 1.67 1.75 2.80 3.70 2.00
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Table 4  Structure Parameters under Different Conditions
- TMD
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Table 5 Increscent Coefficients of Horizontal Earthquake Effects on the Small Tower and the Value of v, IV
T./T)
0.2 0.4 0.6 0.8 0.9 1.0 1.1 1.2 1.4 1.6
T\/s G,/G
0.01 1.14/0.98 1.27/0.98 1.47/0.98 2.54/0.95 3.98/0.89 5.48/0.73 4.47/0.82 2.90/0.92 1.68/0.96 1.13/0.97
0.25 0.05 1.15/0.98 1.19/0.97 1.43/0.95 2.16/0.87 2.63/0.77 2.77/0.69 2.34/0.72 1.92/0.77 1.40/0.89 1.00/0.93
0.10 1.09/0.97 1.15/0.96 1.37/0.93 1.82/0.83 2.02/0.75 2.06/0.70 1.92/0.70 1.71/0.74 1.26/0.83 0.94/0.88
0.01 1.77/0.96 1.79/0.96 1.75/0.95 2.98/0.94 4.82/0.91 8.33/0.76 5.96/0.86 3.11/0.93 1.51/0.95 1.00/0.95
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