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Abstract

Towering structure has the characteristics of long natural vibration period, sensitive to low fre-
quency excitation and high requirements for seismic performance. In order to clarify the dynamic
response rule of towering structure under different earthquake intensities, this paper takes a
typical towering TV tower structure as the prototype and designs a scaling model according to
1:20 scaling scale. A series of shaking table tests were carried out under the conditions of minor
and moderate earthquakes, such as ground motion of the second type, long period non-pulsed
ground motion, and near-fault pulsed ground motion. The results show that the high-rise struc-
ture vibrates with multiple modes under the action of ground motion. The dynamic response law
of towering structures under different types of ground motion follows roughly: long period ground
motion > pulsed ground motion > secondary field vibration; when the velocity pulse period of the
pulse type ground motion is close to the basic vibration period of the original structure, the seis-
mic response of the high-rise structure is more significant than that of the same type ground mo-
tion. The top of tall buildings has significant whipping effect under long period and pulse type
ground motion.
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Figure 1. Test model drawing
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Table 1. Comparison of the first three order formation parameters of the model
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Table 2. Test vibration parameters
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HuRE B IR RNS HbRE 5 2 ey M i 2 52 (k) Tp (s) PGA (9)
56 (130) San Fernando 1971 6.61 61.79 /"/ 0.071
ﬁj*‘?]ﬂﬁﬁ 56 (220) San Fernando 1971 6.61 61.79 /"/ 0.071
83 San Fernando 1971 6.61 52.64 L 0.074
2457 Chi-Chi_ Taiwan-03 1999 6.20 19.65 3.18 0.187
Hﬂ(ﬁ]%itﬁ 900 Landers 1992 7.28 23.62 7.50 0.245
6911 Darfield_ New Zealand 2010 7.00 7.29 9.92 0.450
69 (249) San Fernando 1971 6.61 58.99 / 0.029
69 (339) San Fernando 1971 6.61 58.99 / 0.029
ﬁiﬁ%g 74 San Fernando 1971 6.61 193.91 e 0.007
90 (042) San Fernando 1971 6.61 124.41 / 0.017
90 (132) San Fernando 1971 6.61 124.41 / 0.017
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Figure 2. The displacement time history response at the top of the test model
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Table 3. The dynamic response parameters of the test model
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HiFE B A RNS o P U A L5t 1 5 WA (mm) o I3 0 £ (m/5°) AR A2 IEEAE (mm)
56 (130) 6.70 1.73 3.42
56 (220) 0359 2.52 1.27 1.52
83 463 1.62 2.66
— ¥IfE - 4.62 1.54 253
56 (130) 9.67 421 9.15
56 (220) 1.00¢ 5.44 3.48 5.93
83 8.50 4.00 8.88
¥i{E - 7.87 3.90 7.99
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Figure 3. The displacement time history response at the top of the test model
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Table 4. The dynamic response parameters of the test model
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HhRE B RNS T3 U L B W E (mm) 25 03 E WA (m/s?) AHXE 7 2 WEAE (mm)
2457 4.68 3.01 3.70
900 8.10 5.13 5.97
0359
6911 6.02 4.30 3.66
1492 7.17 4.97 5.63
. . ESLiEN - 6.49 435 474
I T2 ok o B
2457 7.79 7.01 9.12
900 17.90 12.07 12.63
1.00g
6911 9.93 10.19 7.32
1492 16.11 11.82 11.15
A - 12.93 10.27 10.06
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Figure 4. The displacement time history response at the top of the test model
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Table 5. The dynamic response parameters of the test model
5. MERA R AL SH
Mz Bh 2R RNS s Ve AE 257 7% 1E(E (mm) 248 of JI13 0 £ (m/5°) AL 7% IEE(H (mm)
69 (249) 7.57 3.56 5.39
69 (339) 6.84 2.61 4.90
74 0359 7.30 5.27 5.67
90 (042) 8.24 431 3.93
90 (132) 6.91 4.79 3.84
) HfH - 7.37 411 475
KSR kb 2
69 (249) 16.72 10.29 14.03
69 (339) 16.05 8.63 14.88
74 1.009 18.25 13.16 13.45
90 (042) 12.67 10.70 9.67
90 (132) 11.03 12.81 11.30
HfE - 14.94 11.12 12.67
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43 3L F) 14.94 mm. 11.12 m/s? F1 12.67 mm.
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