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TABLES AND FIGURES



TABLE 1. Convergence of nondimensionalized displacement, AGEM/V(®E, of an elastic bar
embedded in a homogeneous poroelastic half-space with respect to K. (hb = 10a, QL = 25 Nt =
10,

K EbIE,

10 100 1000 10000 100000
4 0.6388 0.3731 0.3342 0.3301 0.3296
6 0.6392 03732 0.3342 0.3301 0.3296
8 0.6399 0.3733 0.3342 0.3301 0.3296
10 0.6401 03733 0.3342 0.3301 0.3296
12 0.6401 0.3733 0.3342 0.3301 0.3296

14 0.6401 0.3733 0.3342 0.3301 0.3296



TABLE 2.

Convergence of nondimensionalized displacement,

AEM/V R,

of an elastic bar

embedded in a homogeneous poroelastic medium with respect to Nt. (hb = 10&, CL = 25, K = 14)

N,

10
12
14
16

10
0.6468
0.6439
0.6418
0.6401

100
0.3754
0.3745
0.3738
0.3733

E,/Eh
1000
0.3364
0.3354
0.3347
0.3342

10000
0.3323
0.3313
0.3306
0.3301

100000
0.3319
0.3309
0.3302
0.3297

TABLE 3. Convergence of nondimensionalized axial displacement, AEMBA/V(&, with respect to
(hb = 10a, h() = 6a, h@ = 4a, kuyk@E=0001, Nt = 14, K = 10, t* = 105

SI

15
20
25
30

10
0.6136
0.6153
0.6136
0.6137

100
0.3579
0.3578
0.3578
0.3578

Eb/E<2>
1000
0.3199
0.3199
0.3199
0.3199

10000
0.3159
0.3159
0.3159
0.3159

100000
0.3155
0.3155
0.3155
0.3155



TABLE 4. Comparison between solutions from Stehfest and Schapery scheme (hb = 103, h() = h(@
=5, GU/GQ = 05 G(/GEA = 05 v@=025 xn/ke=0001, Nt =14, K = 10, Eb/E@Q = 1000 and
k = 25

t AE™A/VR
Stehfest scheme Schapery scheme

104 0.2306 0.2306
103 0.2307 0.2308
102 0.2311 0.2311
101 0.2319 0.2321

1 0.2336 0.2338
10 0.2359 0.2362
102 0.2397 0.2403
103 0.2458 0.2462
104 0.2506 0.2450

105 0.2508 0.2507



Table 5. Comparison of nondimensionalized axial displacement obtained from present study
and Selvadurai & Rajapakse@®

Eb/Eh AEM/V(Q
Present Study Selvadurai & Rajapakse@d
10 0.6468 0.6043
100 0.3754 0.3431
1000 0.3364 0.3137
10000 0.3323 0.3096

Table 6. Comparison of final solutions for nondimensionalized axial displacement obtained
from present study and Niumpradit & Karasudhi*#

Eb/Eh AEMA / Vi
Present study Niumpradit & Karasudhi
10 0.6468 0.6944
100 0.3754 0.4017
1000 0.3364 0.3657

10000 0.3323 0.3612
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APPENDIX A



MATRICES R(CZ,) AND S(CZ,)

The matrices R(£z, ) and (Cz,) in eqns (2.18) and

(2.19), respectively, are given by

Rfez, ) = LR1: R'_
(Az,) = 1.1
where
2|3 627 -2nadlQEF Az A28 &
0 0 0 0

2"agi0Y -2'an0,e’- -(alZ-|)e™ - (alz+")e”
oliaze¥  2M3eT  -2hmem  -2taaeQ

e”/\ -e/\ -e-/\l
1 B4, e-2

K
2z 2 -pf g0 g2

0 0 0 0

4iad O (2a’z-1)eQ  (2a,Czt e~
0

_ 0 0 0
En 4(iad' 6 2T 42 Qe -2(afz-a4)e" 2(aCz+as)e
0 - 23408

200ET 209,67k 24402

(A-3)

(A-5)



where

2~ -2Ce G -2CeG 2Ce'Q
I gk ¥

21z -20e"™ 21n 28
0 0 0 0

a' = 2(1-2vu)
5 (3-4vu
2 = 21-2v.
B(l+W)(I-V)
3(vu-v)
8 ¢-Vu
& = gg-ZVl)J)
¢ = 2fxadoi
= B(l-fw)
= 3(1-v |
«l
2

(A-9)

(A-10)

(A-11)

(A-12)

(A-13)

(A-14)
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DERIVATION OF STRAIN ENERGY OF ELASTIC BAR
EMBEDDED IN MULTILAYERED POROELASTC HALF-SPACE

The strain energy of an axially loaded elastic
bar embedded in a multilayered poroelastic half-space in
Laplace domain, as shown in Fig. 3, can be determined as
follows

The axial strain corresponding to eqn (2.47) can
be expressed as

E i1
£(z,s)" s i ( )ake’“‘")‘“’“
k=1 hb

In view of the conventional constitutive relation
the strain energy of an elastic bar can be written as

b 7tak* 2
meMAdz = 'y (B-2)

Note that E* = Eb—Eh. Since the half-space is

multilayered, eqn (B-3) can be rewritten in view of eqn
(B-2) as

2

U, = — o & (m-1)(n- Docrare(rn Jttdz - (B-3)

2h2 7

P 2SS mel) (n-1) e it
b m=1 n=1

o B Lo, o3 3 () (n ) e ot

2 4a
2hb m=1 n=1
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By integrating eqn (B-4), the strain energy of an elastic
bar embedded in a multilayered poroelastic half-space can
be obtained in the following form

U, = % X D, (B-4)
In which

D £ *M0-( + -2Xz-At2) _ c-(m+n-2Xz,tAt/2)" (B~5)

« = Ohbm+n-2) j

where Z and Afj denote the distance from the top of the
bar to the middle of the I* element and the thickness of
the i* element, respectively.
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