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Resonant Character of Transversely Isotropic Stratified Media

XUE Song— tao"* CHEN Rong', QIN Ling'

(1. Research Institute of Structural Engineering and Disaster Reduction, Tongj University, Shanghai 200092, China;
2. School of Science and Engineerings KINKI University, Osaka 577— 8802, Japan)

Abstract: In this paper, the transversely isotropic (TT) stratified media are used to simulate the layered soils on a half
space. At first, the transmissive angle formula of incident SH wave at the interface of T1 soil layers is derived. Then the
dynamic stiffness matrix of a single T1 soil layer and the dynamic response formula of T stratified media to an inddent
plane SH w ave are used to evaluate the frequency response functions of the media, in which the soil profile beneath a
superhigh building in Pu Dong A rea, Shanghai, China, is adopted, and four T1 stratified media and six SH wave inddent
angles are chosen. The calcaulated results show that when the inddent angle of SH wave is smaller than a certain value,
the larger the ratio of horizontal module to vertical module is, the lower the resonant frequency of the TI stratified me-
dia is, and the higher of the resonant amplitude of the media is. These regularities can also be observed in the TI strati-
fied media with soft or hard soil layer inclusion.

Key words: stratified media; transversely isotropic; SH wave; resonant character

« » (n .
T1 (2 . (

. (3.4 . T1 SH . T1

:2001— 07— 17
: (59925820)
(1963—), . .



128 30

s TI TI
TI SH
TI (5. : x—z C D,
o
AT : A °
C11 I;JFC44 g+(C13+C44) W = Ou (la) I?ﬁ
Ox X .
Fu Iw 82w o
(Cizt+ Cw) aerCM ax2+C33 57 Ow ab e
Ces 2"‘ C44—‘2}:pv (e 1
ox oz
Fig.1 P ti 1
LG (i=1.23.4/—=1.2.3.4)  TI : 160 Tropasling plane wave
[5];us viw TI X,y z ;0TI
v o ou w s U w . SH ,
V. (1e).
’ SH ol
= Baf (cos Rux + sin $uz — Cst) 2 ;H
;Y x (2% Cs Fi U= _
2) (1e), M O -
Cs :|:(cos2 L oo+ sin® Y C4zJ /ol V= . -
Film y
(Céhcos2 @y + C3ysin” %H] vz 3)
172 172 2 SH SH
: Csp=(Ce/ 07 Csy=(Cya/ L)' 7, SH
Fig. 2 Incident and transmission SH
) wave at the interface between
3 s T1 ’ SH i th and i— 1 th layers
s TI
TI SH
. i SH x ¥, SH Cs, i—1
SH it C5'C 2). . SH i—1 i
Snell y
i i—1
Cs Cs
— — — )
COoS 4}SH Ccos 4ﬂSHl
3) . i Py . SH Cs
@4

(C &)’ +(C5V) tan Py = (C'5H7+ (€5, tan” ¢y
‘PI;II = arctan{[[c S/J - (Cgrl] "‘[C%] tan’ ‘p‘sH] \( ] 2}]/2 35
35 i—1 i SH i i—1
. , , SH ,
SH



2 . SH 129

SH hi  TI Py C5 .
TI . ,
SH ) [5]. SH e,
b . TI
3
) TI ,
[4 , TI ,
( ) . , )
, 46 ( ). .,
1, . My, 0.15~0.45 s
:0.15.0.25.0. 35 0.45, . . N .
Eh, Ev N . Eh}Ev, EvPnv=Enty h[ﬂ ’ p‘hv}“\/ hs . Ry
s v h . Hh v< luva
1U“h< O. 45 D ;,Lh v lu'vh : H},V lU'V 0. 02, “vh flh 0. 02 (;,Lh :0. 45
).
4 TI
4.1 SH
SH .
’ 1 fl
, R Tab. 1 First resonant frequencies of four grounds Hz
(45, . AL
( D 15 1. 54 1.59 1. 66 1.71
) 30 1. 57 1. 64 1.73 1.78
4.2 TI 45 2.05 2.05 2.08 2.10
1 ( 150 )’ 60 2.03 2.03 2.03 2.05
T1 75 2.00 2.00 2.00 2.00
90 1.98 1.98 1.98 1.98
( 15)
( 39 ] 1, . HZ- ) s
) ( )
’ , TI
4.3
4 ,SH
15 [13 2 y “ 4 2 4



130 30

WL — it
) ---- 4R N
250 H+7)2
w20 ——#+102
1S
o
0.5
0 1 | J 1 L I
1 2 3 0 1 2 3
SR / Hz S5 / Hz
3 15 SH 4 ( . 15)
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