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Fig. 1. The problem geometry of a trapezoidal shaped alluvial valley on a hollow circular cavity placed in an elastic
half-plane subjected to the incident vertical SH-waves
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1 ' Dynamic Analysis of Structures by Boundary Element
Method (DASBEM)
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Fig. 2.The diagram of the Ricker wavelet for a point located on free-field for (a) time-domain and
(b) frequency-domain
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Table 1. The type of materials and applied parameters for the modeling of a trapezoidal shaped alluvial valley.
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Fig. 7. Synthetic seismograms of the ground surface and the procedure of the SH-waves dispersion with time, for the
model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.3 and the impedance ratio of (a) I=0.75, (b)
I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 10. Synthetic seismograms of the ground surface and the procedure of the SH-waves dispersion with time, for the
model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.9 and the impedance ratio of (a) I=0.75, (b)
I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 11. Synthetic seismograms of the ground surface and the procedure of the SH-waves dispersion with time,

for the model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.1 on a circular cavity and the
impedance ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 12. Synthetic seismograms of the ground surface and the procedure of the SH-waves dispersion with time,

for the model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.3 on a circular cavity and the
impedance ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 13. Synthetic seismograms of the ground surface and the procedure of the SH-waves dispersion with

time, for the model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.5 on a circular cavity
and the impedance ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 14. Synthetic seismograms of the ground surface and the procedure of the SH-waves dispersion with time,
for the model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.7 on a circular cavity and the

impedance ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 15. Synthetic seismograms of the ground surface and the procedure of the SH-waves dispersion with time, for the

model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.9 on a circular cavity and the impedance
ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 16. The amplitude of propagated waves in presence of a trapezoidal shaped alluvial valley with the imped-
ance ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 17. The amplitude of propagated waves in presence of a trapezoidal shaped alluvial valley with the imped-
ance ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 on a circular cavity and subjected to the vertical SH-waves.m
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Fig. 18. The 3D amplification of the ground surface versus different dimensionless frequencies for the
model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.1 and the impedance ratio of
(a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 19. The 3D amplification of the ground surface versus different dimensionless frequencies for the
model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.3 and the impedance ratio
of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig.20. The 3D amplification of the ground surface versus different dimensionless frequencies for the

model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.5 and the impedance ratio
of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 21. The 3D amplification of the ground surface versus different dimensionless frequencies for

the model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.7 and the impedance
ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 22. The 3D amplification of the ground surface versus different dimensionless frequencies for the

model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.9 and the impedance ratio of
(a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 23. The 3D amplification of the ground surface versus different dimensionless frequencies for the
model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.1 on a circular cavity and the
impedance ratio of (a) [=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 24. The 3D amplification of the ground surface versus different dimensionless frequencies for the model of
a trapezoidal shaped alluvial valley with the shape ratio of SR=0.3 on a circular cavity and the impedance ratio
of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.m
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Fig. 25. The 3D amplification of the ground surface versus different dimensionless frequencies for the model
of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.5 on a circular cavity and the impedance
ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 26. The 3D amplification of the ground surface versus different dimensionless frequencies for the

model of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.7 on a circular cavity and the
impedance ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.

YAYE



YAYS b YAY dociio VFre Jlo & o)leud DY 095 ¢pusS pool () yo  suobiee 4yl

0 1 15 2 25 3 a5 4 45 St 1

0.5
(1) 1=075 Surface Range
SR=09 < -3b~3b
DR=15
0=0°

H
=
g
=
H

— _ £

T -
3 7T T - >
2.5 a2 7 o 15 §
-1.5 7T 77
-1 T &
05 y 74 3
05
7 s
25 5
0 05 1 15 2 25 FEE /\ 7z

(C)

1=10 Surface Range
SR=0.9 % S % -3b~3b

Amplification

0 0.5 1 L5 2 7 - — oA

@

o = N

Amplification
=inmintin
ubunbuth

(A1) (milagol i b glo 11 (050 y3 8Bl + /% JSWS Capasi Uy (51393 (Bl (587 s 3 (yuoj o (2o 5 (651 YV JSUo
SH 56 glgal pgad pl 2 ;Y0 (2) 93 (&) e+ /v

Fig. 27. The 3D amplification of the ground surface versus different dimensionless frequencies for the model
of a trapezoidal shaped alluvial valley with the shape ratio of SR=0.9 on a circular cavity and the impedance
ratio of (a) I=0.75, (b) I=1.0 and (c) I=1.25 subjected to the vertical SH-waves.
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Fig. 28. The normalized displacement amplitude of the ground surface versus x/b for the model of a trapezoi-
dal shaped alluvial valley with the impedance ratio I=0.75 and the dimensionless frequency of (a) n=0.5, (b)
n=1.0,(c) n=1.5 and (d) n=2.0 subjected to the vertical SH-waves.
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Fig. 29. The normalized displacement amplitude of the ground surface versus x/b for the model of a trapezoidal
shaped alluvial valley with the impedance ratio I=1.0 and the dimensionless frequency of (a) n=0.5, (b) n=1.0,(c)
n=1.5 and (d) n=2.0 subjected to the vertical SH-waves.

B 5 T ilocdie g spie salime Sl (slu g0 (Samg ol
83 g gy WS mec s Jie wix i) ol o)
U9y b ol gz ad il ool 3)50 i )81 3 Slas
Al b sy Blue o)) Jlos sl p5¥ <ol o sleiiy
G55 5 b aanlsl 3 s 1) Sl (8o oSanl Sy
sadllas S plxl 4 s S8 5 iliel S S sl el

YAYY

ol Bl olaid] (=YY ) /Y S Cand 4 FIT L ol aiels

S S aeeis -V
» &ly slijgd byl o4 waw sloj) Juos 4 dlie eyl
by 3 b asly SH S8 w2lee gloel sl )3 gloply sopi>

b 485 oy (Sile e e ploj soje D axbons 5ipe I



YAES b YAY domio AF+ v Jlo & oyleud DY )93 S pool lyas guwdigen 40y

7 T T T T T T | PR o 3 B T - s
—SR=0.1 |—SR=0.1
I SR=0.3
6 [ 45 — S— =="SR=0.5
SR = 0.7 R e SR=0.7
1=125 Surface Range SR = 0.9 4 1=125 Surface Runge 1 SR=0.9
sk 0=0 3b~3b a 0=0° -3b~3b
451 =
‘C‘ < 35
=} =
z z

N ‘ SR=0.1] A, SR=0.1'"

ar =N Gt | P T —SR=0.14

Lomm, - = SR=03 LN - = SR=03

6y Gs. e v —-=-SR=0.5 6[y G.s. S v —-—-SR=05"

[ Ao 7R SR=07 L 7 d SR =071

[ 1=125 Surface Range SR=09 1=1.25 Surface Range SR=09 |

5- a=0° -3b~3b + - 5 0=0° -3b~3b - 1

1

4 4 ]
=< <
a_ - =]

Z3f 1 Baf

ol 33 61 VYD il Caani b (514595 3 55 (slpr "X/D" Ml y3 cyae; pedaww (5o 3oy 510y (gebiols Yo JSCS
SH 056 v2 o glg0l 2152 537 (3) 9 1/0 (2) 3 () 0 /8 (W) ars e

Fig. 30. The normalized displacement amplitude of the ground surface versus x/b for the model of a trapezoidal
shaped alluvial valley with the impedance ratio I=1.25 and the dimensionless frequency of (a) n=0.5, (b) n=1.0,(c)
n=L1.5 and (d) n=2.0 subjected to the vertical SH-waves.
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Fig. Figure 31. The normalized displacement amplitude of the ground surface versus x/b for the model of a
trapezoidal shaped alluvial valley with the impedance ratio I=0.75 on a circular cavity and the dimension-
less frequency of (a) n=0.5, (b) n=1.0,(c) n=1.5 and (d) n=2.0 subjected to the vertical SH-waves.
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Fig. 32. The normalized displacement amplitude of the ground surface versus x/b for the model of a trapezoidal
shaped alluvial valley with the impedance ratio I=1.0 on a circular cavity and the dimensionless frequency of (a)
1n=0.5, (b) n=1.0,(c) n=1.5 and (d) n=2.0 subjected to the vertical SH-waves.
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Fig. 33. The normalized displacement amplitude of the ground surface versus x/b for the model of a trapezoidal
shaped alluvial valley with the impedance ratio I=1.25 on a circular cavity and the dimensionless frequency of (a)
1n=0.5, (b) n=1.0,(c) n=1.5 and (d) n=2.0 subjected to the vertical SH-waves.
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