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Anti-plane dynamic stiffness coefficient of a rigid foundation embedded in a
multi-layered TI ground
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Abstract: The anti-plane dynamic stiffness coefficient of a rigid foundation embedded in a multi-layered transversely isotropic
(TI) ground is obtained by using the indirect boundary element method (IBEM). Firstly, the interface of the rigid foundation is
discretized into line boundary elements. Then, the dynamic Green’s functions for uniformly distributed loads acting on an
inclined line are solved. Finally, the dynamic stiffness coefficient of the rigid foundation is determined through the mixed
boundary conditions between the foundation and the layered TI foundation. The accuracy of the method is verified by
comparing results with the dynamic stiffness coefficients of rigid foundation embedded in an isotropic foundation. The rigid
foundations embedded in a uniform TI foundation, in a single TI layer foundation and also in a multi-layered TI foundation are
numerically calculated, and the effects of TI parameters on the dynamic stiffness coefficient are studied. The numerical results
show that the dynamic stiffness coefficient in the layered TI foundation is significantly different from that in the uniform TI
foundation. For the single layered TI foundation, the peak frequency of the dynamic stiffness coefficient is determined by the
shear modulus in the vertical direction, while the peak value is determined by the shear modulus in the horizontal direction. The
dynamic stiffness coefficient of the multi-layered foundation is obviously different form that of the single layered TI foundation,
and these differences are in turn related to the ordering of the TI layers.
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Fig. 1 Model of rigid foundation embedded in a layered TI ground
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embedded in a uniform TI ground

B TI R R DRI RS (K 4) 58
Jit T 3 v i) 50 73 M RE 2R 380 (B 3) AT AN ],
W JE2 2% 5010 S5 ¥8 5 R 0 E A0SR 9 TR P9 AN 72 99 R
B, MRSE T ARG IS, X 5CER[16]5T R
PR i) [ P e o M B8 P Rl 50 0 W SR Bt 5
S50 — B W LA AN R BT OIS L A 0 L
JE RE G B S TT M SR R R -
[F) B 5 Oy B, B T E M Bt B 1) 3h 71
W RE SR H032 4TI S 50052 i W] 2 5 T 24 5T TI M
5L, RINANIE] TI 2 E s B3 W EE R
FHURMER . MEE VOV ERRE, 2T TISH0W
R, SET R L TR R E &3 )
B, BEIMTREME 1 Wk R 5 51— T £ 2 R 3h
MBS K4 hEERIERY], BRI
FER, TS 52 H00 30 77 W EE Z 550 30 50 B X2

BEE TI A 57 '8 1) B U A 085 K (B8] 557K~ B
DIRSE LU G K, FEAI R R E CSRERMRE ) 4k
9 HEE — BREGEWE R IR A ZH RN (IEAE A
) B B 4G KD, R 4R 7 00 U BB IS K.
2GM (GE +GH)=4.0 I, XRM.GH/GE= 0.5, 1.0 F1 2.0
THOL,  FENHED TP EE ZR B A 58— A S R 7y



348 H O+ T OB % M

2017 4¢

BN (1,90, 2.13). (2.35, 2.43) Al (2.70, 2.56),
FERl 3N 7 W B 2R 0 0 0 B — A AR R MR AE 7 )
(1.50, 3.01). (1.90, 3.24) A1 (2.20, 3.46). LI L
SINTR I, B TI -2 A h AR N R BESR
AR b 32252 T Ay Jog 8 i AR sz e (B [ S 0K
W, IR R AR RREEROR, G B —RECR, [F
N U AR AR (AT BRAERD TR 3 (P WEEAEL I 3 2252 TI A
JRAKFRLE s CEHTHRBNR AEAEK 7 ), KP
RN, RS 5 T L EAKCF AT KR,
PRGIEAEERD

BEEFA S T L ZE BB & R K, 3 NI &
B (SRS D IR R IR A, Rk
WA b 2K, w268 (G- +Gh) =16.0 B, X R
G- /G-=0.5, 1.0, 2.0 1&EHL, BJINIE REEIBIIER
— B R R 8 (1,90, 2.96). (235, 3.89)

Sr — GYIGh=05

- — = G¥IGk=1.0
cee-- GYIGE=20
3L 2GR (GGl )=4.0

0 1 2 3 4

5 6
wal J(GHGIHRP"
(a)

a a

T

6 =) X
k;i',a.';,: Lol i
5 +2 z E
HE
A Ghet, ot
i r,"’ ..' 27 '-..". LT Tl

) . JOAN . T~ Cep et
. \ g -

0 1 2 3 4 5 6 7 8 9
wal (GHGTHI2ot
(b)
10 — GYGh=05
- — — GYIGH=10
8 Ly L
- GVIGE=2.0
6l 2GR 1(Gl+GE)=16.0

3 4 5 6
wal (GH+GE)YI120"
(e)

=)
==
 Q
e 5
[}
\H/a=2.0
=

4 ZEEMEE ERE— TI T EFIEEEMENSIRIE R
(S5 TRHEYIEELERE)

Fig. 4 Dynamic stiffness coefficients of a rigid foundation
embedded in a single layered TI ground (different
stiffness ratios of bedrock and layer)
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