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Tab.1 The eigenvalues of Rayleigh surface wave
o k= 0.0002 k= 0.0004 & = 0.0008
S Mrfi 0.39343384480 1.57373537933 6.2949415172
eoka = 0 0.39343384481 1. 57373537927 6.2949415171
eoka = 0.1 0.38878278622 1.5551311449 6.2205245794
eoka = 0.2 0.37539773943 1. 5015909577 6.0063638308
eoka = 0.3 0.35482802946 1.4193121179 5.6772484714
eoka = 0.4 0.32921160863 1.3168464345 5.2673857381
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Tab. 2 Parameters for Gutenberg model

Layer /10" N/m? /10" N/m? 0/10% kg/m? Thickness/km

0. 33 0. 35 2.74 19.0
2 0. 44 0. 43 3.00 19.0
3 0. 80 0.72 3.32 12.0
4 0. 82 0.70 3. 34 10.0
5 0. 82 0. 69 3.35 10. 0
6 0.83 0.68 3. 36 10. 0
7 0. 85 0.67 3.37 10. 0
8 0. 85 0. 65 3.38 10. 0
9 0.83 0. 64 3.39 25.0
10 0. 81 0. 64 3. 41 25.0
11 0.83 0.65 3.43 25.0
12 0. 87 0. 66 3. 46 25.0
13 0.92 0.67 3.48 25.0
14 0. 96 0. 69 3.50 25.0
15 1.02 0.72 3.53 50. 0
16 1. 09 0.78 3.58 50.0
17 1. 14 0. 85 3.62 50.0
18 1.21 0.93 3.69 50.
19 1.33 1.03 3.82 50.
20 1. 53 1. 19 4. 01 100. 0
21 1. 67 1. 39 4. 21 100. 0
22 1. 84 1. 59 4. 40 100. 0
23 2.07 1.76 4.56 100. 0
24 2. 26 1. 84 4.63 semi-infinite
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Tab. 3 Eigenvalues of Rayleigh surface wave

with different £ and characteristic parameter

k=10.00001 m!
eoka = 0 egka = 0.2 ecka = 0.4 egka = 0.6
wi X 1073 1.773298 1.685128 1.461298 1.186478
wj X 1073 3.234059  3.074555  2.670080  2.172848
wi X 1073 3.972144  3.802508  3.321242 2.667110
k=0.00002 m!
eoka = 0 epka = 0.2 ecka = 0.4 egka = 0.6
wi X 1073 6.373670  6.074217  5.309584  4.359953
ws X 1073 9.970995 9.514390  8.357018  6.931981
wi X 1073 12. 43949  11.82020 10.25468  8.335818
wi X 1073 14.59015  13.82905 11.89105 9.507213
wt X 1073 — 15.25981  13.27767 10.52613
wi X 1078 — — — 11. 32272
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Symplectic analysis for two dimensional nonlocal linear elastic plane problems

YAO Zheng®, ZHENG Chang-liang

(School of Transportation and Logistics Engineering, Dalian Maritime University, Dalian 116026, China)

Abstract: The two dimensional nonlocal linear elastic theory is derived to the Hamilton system, the cor-
responding dual equilibrium equations and boundary conditions are presented from the variational princi-
ple. After the validity of the dual equations is confirmed; this methodology is applied in solving the 2D
linear elastic plane-wave problems. The symplectic algorithm, consists of precise integration method and
external Wittrick-Williams algorithm, for solving the plane Rayleigh waves is presented under the Ham-
ilton system. The symplectic conservation characteristic insures the accuracy of the nonlocal symplectic
theory and corresponding algorithm. The analysis and comparison between nonlocal theory and classical
local theory are given out based on different numerical examples. The advantages and applicability of the

nonlocal symplectic methodology are also presented.

Key words: nonlocal; Hamilton theory; variation; elastic wave; precise integration method

(L#sE 378 W)
Control on nonlinear seismic response of cable-stayed bridge using

SMA damper based on OpenSees

LI Hui*', LIU Jin-long', MA He', OU Jin-ping'*?
(1. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China;

2. School of Civil Engineering and Hydraulic Engineering, Dalian University of Technology. Dalian 116024, China)

Abstract: Shape memory alloys (SMA) are materials with recoverable property. The software of stress-
strain relationship of SMA is written and added into material library in OpenSees. A SMA damper with
special configuration, which guarantees the SMA wires in damper being elongation regardless of motion
direction, is proposed and incorporated into the bridge between the deck and tower. A parametric analy-
sis of seismic response of the bridge with SMA damper under near-fault earthquake ground motion is
conducted. Furthermore, the seismic response and failure modes of the cable-stayed bridge with three
kinds of connecting configurations are investigated and compared with each other. The effects of SMA

damper on the reduction of maximum seismic response and the control of residual deformation are veri-

fied.

Key words: SMA damper; OpenSees; cable-stayed bridge; seismic; residual deformation



