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Solution of dynamic stiffness matrix for rigid strip foundations embedded in
layered transversely isotropic soil
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(1. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China; 2. Faculty of
Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: A precise algorithm is proposed to evaluate the dynamic stiffness matrix of the rigid strip foundation embedded in
layered transversely isotropic soil. The space transformation method is used to obtain the dynamic displacement response of
arbitrary nodes at the surface or in the layered transversely isotropic soil. Then the dynamic flexibility matrix of the nodes in the
excavation scope is established. Finally the flexible volume method is introduced to evaluate the dynamic stiffness matrix of the
rigid strip foundation. The proposed method solves the dynamic flexibility coefficients of the layered soil in the frequency-wave
number domain by using the precise integration method, and there is no limit to the number and thickness of layers. In addition,
the computation is based on the matrix algebra with small dimension, and the computation is always stable with high efficiency.
Numerical examples demonstrate the accuracy and the wide applicability of the proposed method to the layered transversely
isotropic soil.
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Fig. 3 The source and receiver system in multi-layered soil
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homogeneous transversely anisotropic half-space soil
NI 5 26 Rtk O A3 5 R P X Rtk 0 7 O R
FISZIR, SRR 1A B Jo IR A R, SR A
HWERELE 0, b/4, b/2F0b PUFMENL T 13 1K
JEHRE, THREEIRILE 7 Fros. BT, JEAH
BN T ARG S W R R S AR R, B IR
K BRI EERERE R B08OK .

N
o~
]

™ ¥
E 2.0} =
ﬁ 1.6 A
W&
= o
= .0 =
08— 5 15 20 o
TR RFHa,
(a)
1.6 10.0

—_
N
T
.
73

._.
(=
T
g
n

B 1R BE R B R Ky
N

e
x

© SR R B RK,
W
(=]



o6 BRPRZE, B, ROV )[R 1 Rt I 3 5 At 3 70 O R e SR A 1123
6 —0 R 2 EUEEEMNRRS TR EM R
o _ = - 0
;&- - —Zg §§ at —— Zg Table 2 Material properties of transversely anisotropic layered
I Nt —=b2 '
ﬁ 4f T g 3 b e half-space soil
S @ _
g T g 20 E5 Ey Ey VHH=VVH h
g 2_% g 1) et omm T 1 2.5G 1.25G 0.25 0.3b
= D — e 2 3.0G 2.0G 0.3 0.6b
- ; : ! 05 10 15 20 3 42G 3.5G 0.301 0.7b
TR A TRATE 4 5.3G 5.3G 1/3 1.7
5 6.8G 8.5G 0.4 13.5b
7 SREIRE XN T AR B DR E R BRI R0 6 9.0G 10.0G 0.2 2.65b
Fig. 7 Influence of embedded depth on dynamic stiffness l 10.56 21.06 0.25 FEMR
coefficients of rigid strip foundation yt -
5.2 RItEHEMEETFsRENEERAMLEZN O % 18

BN 2b PRI 2%y FE A T 0% 1) [ P
Z R Py, HERE N 0.90 (Il 8 AT, AR
RS B EAMEI SR 2, S ERIPRLE B E
N 1.33p, BHJELLIHECRN 0.05, Gyy HN (6) 53,
R A ST S5 B IR 4 s BE Rl 20 77 I 2 R B 2R 4
AR @D 5REENNER, Hd. Su Sv
Svimt A1 Sent BN BE L BRIERIKF 5 R4
BN RS, THEAERIE 9. Sk AILE
BIFIAR G5 AT R, BT 9 Hr H g T AR ST )
THESE R, A BT TR SR A

W4 2y B
4 hy
5 hs
6 he
7 B pb Jo i 23 6]

8 RIMFHEMEBET S EHENSEETHEZA
Fig. 8 Rigid strip foundation embedded in layered transversely

isotropic half-space soil

0 25
BB ogls w — Sun v
o AN B20 Swv v
ﬁ! 6 —Sgg T Y ﬁ!lS ————ng ',»"
We a4~ —Svv ) -
|~ —Sum
B 2 Sam
R | ===z
R 0

0 0.5 1.0

TR Ha, TR Ha,

9 ZEEWZEEMME ERIMIEE KHEME INE
HERERY
Fig. 9 Dynamic stiffness of rigid strip foundation embedded in

homogeneous transversely anisotropic half-space soil
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