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Abstract: The frequencies and the modal hydrodynamic
pressure of the parallel and nonparallel vibration modes for a
submerged two-pile system are investigated first. The results
show that the nonparallel vibration of the two-pile system
increases the hydrodynamic effect. The pile group-truss
foundation is developed to control the nonparallel vibration of
piles and increase the stiffness by installing the truss braces
between piles. The modal tests for a typical group foundation
and three developed pile group-truss foundation designs are
carried out on a 4-pile foundation specimen to investigate the
dynamic performances experimentally. The seismic
performance of the pile group-truss foundation is then
assessed through seismic response spectrum analyses of a four

span deep water bridge. The study shows that the properly
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designed pile group-truss foundation improves and optimizes
the seismic responses of the deep water bridges.

Key words: deep-water bridge; earthquake resistant of
bridge; pile group-truss foundation; modal testing; potential-

based fluid element
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Fig.1 Analysis model of submerged cylinder piles
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Fig.4 Cutting view of hydrodynamic pressure distribution
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Tab.3 Earthquake response of all bridge cases

W R BT/ m AREMNE/m BURBY /KN BURSHE/(KN-m) #IRBIA/KN #HIRESE/ (KN« m
Jk AHik Jk AHik Jk AHik Jk AHik Jk AHik Jk AHik
1 0.0716 0.0717 0.0122 0.0122 10753 10766 207 790 208 102 2 265 2 284 8 470 8 571
3B 2 0.0694 0.0694 0.0089 0.0089 10 932 10 942 211 220 200 540 2 563 2 584 5 649 5 719
3 0.0754 0.0755 0.0083 0.0083 10 215 10 220 197 320 197 458 2 415 2 432 5 345 5 399
1 0.0206 0.0215 0.0076 0.0082 2 932 3001 40 251 41 111 1 050 1121 5100 5 482
45 2 0.016 6 0.0173 0.0040 0.004 3 2 794 2 879 40 374 41 610 1055 1122 2 841 3038
3 0.0177 0.0182 0.0039 0. 004 2 707 2 760 39 667 40 466 1024 1071 2 706 2 900
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Fig.11 Hydrodynamic effect on the shear force and

moment on the top of Pier 4
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