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Model test of TLD effect on aqueduct structure subjected to strong vibration

HUANG Yanxin, QIAN Xiangdong
(College of Mechanics and Materials, Hohai University, Nanjing 210098 , China)

Abstract: Based on tests of a rectangular one-span simply supported aqueduct, the tuned liquid damper ( TLD)
effect on the aqueduct under the condition of a rigid foundation subjected to strong vibration was analyzed. The
relationship between the transverse damping effect and the ratio of depth to width were studied by adjusting the
water level. The test results demonstrated that water sloshing and wave breaking had a TLD effect on the aqueduct
structure ; the increase of the water level in the aqueduct changed the dynamic properties of the structure, causing
the self-vibration frequency of the structure to decrease; during strong vibration, the TLD effect fluctuated with the
change of water level; and the most significant TLD effect occurred when the water sloshing frequency was close to

the self-vibration frequency of the structure.

Key words: strong vibration; aqueduct structure; model test; TLD effect
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Table 1 Damping coefficients in various conditions

TH WARREE/mm T kg AR TE L R EIr R L FIRGUEMIL AN IIAREE L

1 4.2 0.2 0. 053 0. 680 0.872 0.743 0. 878
2 8.5 0.4 0. 106 0. 601 0.638 0.672 0.595
3 12.7 0.6 0. 156 0.611 0. 646 0.639 0.593
4 16.9 0.8 0.212 0. 506 0. 469 0. 609 0. 647
5 21.2 1.0 0.265 0. 594 0. 620 0. 652 0. 602
6 25.4 1.2 0.318 0. 632 0. 642 0. 669 0. 642
7 29.7 1.4 0.371 0.719 0. 698 0. 741 0.721
8 33.9 1.6 0. 424 0. 837 0.788 0. 850 0. 646
9 38.1 1.8 0. 477 0.832 0.781 0. 824 0. 817
10 42.4 2.0 0.529 0. 851 0.781 0. 864 0.724
11 63.6 3.0 0.795 0. 836 0. 844 0. 872 0. 567
12 84.7 4.0 1. 059 0. 850 0. 849 0. 896 0. 631
13 105.9 5.0 1.324 0. 862 0. 851 0. 850 0. 586
14 127.1 6.0 1. 589 0. 871 0. 852 0.870 0.586
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Fig. 2 Observed relationship between damping coefficients and ratio of depth to width
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