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Fig. 1 Illustration of target points
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Tab.1 Physical parameters of soil

2 %Ep/(kgm )  HYIEE G/MPa FHJE Eo
s 2500 380 0.05
d 2650 320 0.05
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Fig.2 Ground and underground acceleration time histories of target points
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Fig.3 PSD compatibility of target points
M ABBUR BB - ABBHIATE b2 — ABHIF B ()
L21 - - ABH{FHTES — A'B HARH TR . (1)2 .......... - ABHIT R BCR L)

0 25 50 75 100 125
i / Hz
LA - ABMEURT BB - ABUHIT B2

L2 — _ABEMMHTEH —ABERATE

§ 0.8} -
+ 06k
0.4 E
02F -
0 :
0 25 50 75 100 125
. / Hz

B4 3R Ko ™ AH T R AL

Fig.4 Fitting of ground and underground coherence functions
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Fig. 6 Influence of the proposed underground coherence function on seismic motions
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Fig. 7 Influence of overlying water on seismic motions
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Fig.8 Elevation of a continuous rigid frame bridge (Unit: m)
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Fig. 11 Multi-support seismic excitations
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Tab.3 Maximum internal force and displacement of case 1
T h23/(10°kN) 85 53/(10°kN) 254 /(10°kN+m) AR A2 A% /m BRI AR /m BRI /m
0.2g 0.4g 0.2g 0.4g 0.2g 0.4g 0.2g 0.4g 0.2g 0.4g 0.2g 0.4g
7o 5 5 70.6 96.2 172.3 2714 3805.9 7387.0  0.129  0.257  0.168 0.337 0.063 0.123
HEsEsh 281.8  649.0  133.7 267.0 34514 5324.7  0.131  0.262  0.126  0.251  0.154  0.268
A 5 s 72.5 98.9 351.2 631.1 10233.4  20312.8 0.131 0.261 0.236 0.471 0.079 0.160
e BT 723.9 843.6 3924 831.8 10157.1 22090.0  0.136  0.271  0.145 0.289 0.103  0.201
EEUEHR 1162.5  1180.7  421.2  890.4 6620.9 13164.5  0.149 0.297 0.133  0.267 0.104 0.202
FEE 1008.2 14154 385.2  816.8  11255.3 24400.2  0.131  0.259  0.181 0.362 0.093 0.193
FHEURER 1396.5  1830.1  428.9  903.1 7619.0 15319.1  0.147  0.293  0.135 0.270  0.093 0.192
R4 IR2NBERBNEERES TR 1M
Tab.4 Maximum shear and moment of case 2 and comparison between case 1 and 2
0.2g 0.4g
S LIy} L Ly g0
TH2/ (TH2-TH1)/ T2/ [(Th2-THl)/ Tal2/ [(TH2-TH 1/ Th2/ [(TH2-TH 1)/
(10°kN)  T#1)/%  (10°kNem)  T.H1)/% (10°kN)  T#1l/%  (10°kN-m) T 1)/ %
L 278.7 61.8 6535.2 71.7 430.0 58.4 13250.0 79.4
hEgER 1111 —16.9 5169.2 49.8 221.6 —17.0 8795.8 65.2
HisEsd 280.2 —20.2 12806.1 25.1 630.8 0 25722.1 26.6
ZEEWR 606.5 54.6 16949.9 66.9 1165.2 40.1 32096.8 45.3
EHURH 6279 49.1 S5777.1 —12.7 1208.2 35.7 11583.7 —12.0
LT 576.1 49.6 18342.6 63.0 1105.6 35.4 34755.0 42.4
ABURHS 5890 37.3 6968.9 —8.5 1132.2 25.4 13830.4 —9.7
RS IRAINEATHAEZERES TR 1KLL
Tab.5 Maximum shear and moment of case 3 and comparison between case 1 and 3
0.2g 0.4g
T L] B 87 ) oy
TH3/ (TR 3-TA 1)/ T3/ [(TH3-THLD/ T3/ [(TH3-THRLD/ T3/ [(TH3-T.d 1)/
(10°kN) TH 1/ % (10°kN-m) TH1/% (10°kN) TH1Y% (10°kN-m) TH 11/ %
LT 208.2 20.8 5889.1 54.7 388.8 43.3 10966.2 48.5
higEs o 123.0 —8.0 2559.2 —25.9 245.3 —8.1 4558.9 —14.4
T 1635 —53.4 7518.0 —26.5 397.8 —37.0 15186.5 —25.2
L 362.5 —17.6 13064.3 28.6 716.6 —13.8 28310.4 28.2
FEEURRR 371.1 —11.9 6058.3 —8.5 773.8 —13.1 12143.1 —7.8
FHELTER 3126 —18.8 13696.1 21.7 657.0 —19.6 28449.6 16.6
ABUREE 360.7 —15.9 6830.5 —10.3 713.3 —21.0 12512.2 —18.3
x6 ILRANBEAFNTERESIR 1KLL
Tab. 6 Maximum shear and moment of case 4 and comparison between case 1 and 4
0.2g 0.4g
Wl 5 R Lipi] B
TH4/ [(THATHD/ T4/ [(TH4ATHD/ TH4/ (THASTHD/ TH4/ [(TH4-TH 1)/
(10°kN) LA 1)/%  (10°kNem)  T#1/% (10°kN) TH1)/%  (A0°kN-m)  TH1/%
LT 230.6 33.8 6052.2 59.0 372.7 37.3 12295.7 66.5
hEsET 204.3 52.8 4191.6 21.4 387.6 45.2 5808.0 9.1
HiEETR 229.7 —34.6 10861.7 6.1 529.1 —16.2 21843.1 7.5
e 503.7 28.4 15299.6 50.6 958.4 15.2 28764.7 30.2
ZEHURHE 5284 25.5 5365.5 —19.0 1005.1 12.9 10747.6 —18.4
FIEWE  463.8 20.4 15925.9 41.5 877.8 7.5 29889.0 22.5
FHEURER 487.9 13.8 5793.1 —24.0 927.9 2.7 11439.4 —25.3
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An underground coherence function considering water-covered effect
and the simulation of multi-support seismic motions of media-transition
V-shaped canyon and its characteristics

LIU Guo-huan'?, CHEN Xin-yu'*, FEI Qi-xiang"*
(1.State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China;
2.School of Civil Engineering, Tianjin University, Tianjin 300350, China)

Abstract: An underground coherence function considering water—covered effect and suitable for simulating the seismic motions of
media-transition V-shaped canyon is derived in this paper. The variation law and physical meaning is further investigated and sum-
marized in detail. Then, the underground PSD matrix is constructed by combining the derived coherence function, the transfer func-
tion and obtained theoretical solution of scattering in media-transition V-shaped canyon with partly filled water. Subsequently, the
multi-support underground seismic motions are generated by decomposing the underground PSD matrix, and the reliability and ra-
tionality is further verified. Finally, the effects of the proposed coherence function and the depth of water on the seismic motions
and the responses of a continuous rigid frame bridge are compared and analyzed. Results show that: The coherence due to water ef-
fect is obviously enhanced. Moreover, the amplitude of seismic motions in the water-covered areas is reduced because the part of
energy from P waves is transferred to the water. The amplitudes of ground motions and structural seismic responses correlate nega-
tively with the depth of overlying water. In another word, the effect of water decreases with the increasing distance from water ar-
eas. The work in this paper is valuable for the simulation of multi-support seismic motions and dynamic analysis of those long-span

structures located at the media-transition V-shaped canyon with partly filled water.

Key words: water-covered effect; media-transition; underground coherence function; multi-support seismic underground motions;
V-shaped canyon
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