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A Study on the Coefficients of Consolidation of the Cross-anisotropic Foundation
under the Various Deformation Modes

A 4 F Jung, Young-Hoon
% 7" Chung, Choong-Ki
Abstract

Consolidation behavior in clayey soil is generally known to be determined by its permeability, but it is also strongly
related to its deformation characteristics. Soil deformation depends on deformation mode chiefly determined by loading
conditions and soil characteristics including its anisotropy. In this study, the influences of anisotropic deformation
characteristics of clayey soil on consolidation behavior were studied. Under the various deformation modes, the
consolidation equations were established and the coefficients of consolidation were derived, based on cross-anisotropic
elastic theory. Estimations of coefficients of consolidation in both anisotropic and isotropic soils reveal that anisotropic
ratio of elastic modulus has a strong effect on the rate of consolidation and coefficients of consolidation increase as
the horizontal deformations are allowed and vertical deformation is constrained. Consequently, it is proposed that the
soil anisotropy and the possible deformation modes should be taken into account for more accurate estimation of the

rate of consolidation.
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o] AgE o] UehtA HAt AAHoz olF KEest
of Brhehe AL BIHseh olad o AL Bel 7
&, B4, MY 5490 Yehm, o] FolA Wy E4
of tgt AT Athdom ulgsiel BeHysty
WY SN Ushbs F9 o4 dutyes
A7) g 2o) A% 1 Yo oy Yao]
M2 kA el stel, 43 warel HE whatel] o
Agle] 22 44& 7HAA At ol= g2 B3
Al A; ofHtAl(cross-anisotropic elasticity) 2.2 LFEFY
g en, An oM QAW £HEx E
£ VI S ARe} olo wE ZolFu|E o]&-3t
A Bk, oleigt AL oS ol 8ate] ofa] ukgst

2] EAjol] o3& 83t A7t Alrk(Kirkgard, 1991;
Becker, 1989; Conte, 1998). 2|1l o]H}4d& o]881a] 2|
uhgste EAE sk 98 o8 759 Fof sk
A1 A AQ34(Schmertman, 1978; Roesler, 1979; Stokoe
£ 1985; Bellotti =, 1996)7} o]50] #H o, o]0 ]3|

. Jamiolkowski(1995)7} A2|gt v}r} Qich A o]HH4)

oz 9 oS #AS] HAE 6712 wiAiH
27} 4 Q3 Becker(1989)2} Jamiolkowski(1995)+=
28 2ALE B3 4 Haeol A A4S FEssich
423 67119 W ofdfiet Zon B =Fdis
Becker2} Jamiolkowski®] A 2E thA] Ae|ste] E 19
A A8 Tt

B 1. CIU8t #O0AM2) cross-anisotropic parameter (Becker, 1989: Jamiolkowski, 1995)

Strain
Ref. Soif /Location Test I?vc;l En/E, Y nh Vb viw | Gw/Ey
%
TX(CIU) 0.2 | 1.4%x | _ _ _ B
Ward et al.(1959) London clay (England) V—H 0.6 2 4ux
Lo et al.(1971) Nanticoke clay (Canada) TX(CIW) - 1.4%x - - - 0.29
Lo and Morin{1972) St. Vallier clay (Canada) TX{(CIU) - 0.8%= - - ~ 0.30
. . ) . PS~TX(CID-U) very 0.6 _ _ _ _
Kirkpatric et al.(1972) Reconstituted Kaolin VeHo] large 0.84
. . . Compression very 1.8 _ _ _ _
Franklin et al.(1972) Reconstituted Kaolin wave velocity small 4.0
Reconstituted Edgar Kaolin THCS 0.99 _ _ _ _
Saada et al.(1973) Hydrite 10 Grundite V-H large | {735
Loh et al.(1974) Winnipeg clay (Canada) TX(CIV) - 1.8%* - - ~ 0.28
Gibson(1974) London clay (England) TX(CIU) - 1.35%% - - ~ 0.35
Atkinson (1975) London clay (England) | PS~TX(CID=U) | 4 2 - o o1 | -
Lo et al.(1977) Gloucester clay (Canada) TX(CIU) - 0.86** - - - 0.33
TX(CID-U) 0.4 0.55«x | 0.10 0.08 0.08 0.42
Lo et al.(1977) Leda clay (Canada) cubic specimen 0.6 - - - - -
V—H-I!
. . Longitudinal 0.0001 1.25 _ _ -~ _
Saada et al.(1978) | Reconstituted Edgar Kaolin RC(V—H) 0.007 135
Yong et al.(1979) Champlain clay T)\(/(_C,I_’D) ?8 0'_?2 0'_20 0'35 0'_24 -
Graham et al.(1983) Winnipeg clay (Canada) TX(CGOD)* =3 1.78 - 0.22 - -
_ 0.5+ _ _ _ 0.31
Becker(1989) Wallaceburg (Canada) TX(CIV) 1 G 0.28
TX(CIU) 1.9
Kirkgard et al.(1991) S. Francisco Bay Mud cubic specimen | large 1 Bax - - - -
V—H ’

TX = Triaxial Test

PS = Plane Strain Test

RC = Resonant Column Test

THCS = Torsional shear test on Hollow Cylinder Specimens
CID = Isotropically consolidated drained test

ClU = Isotropically consolidated undrained test

CKoD = Ko consolidated drained test

| = inclined specimen

H = specimens cut with the vertical bedding planes
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V = specimens cut with the horizontal bedding planes
* = TX and PS test performed
under conditions of «, + constant

*% = yndrained moduli ratio



E, = 432439 gHdA 4y Young's modulus)

Bn = $%B(x Ei= y)89) S4A19Young's modulus)

vin = THUXy FH)oA Q] Eopgy

vw= Q@)L S o3 LT +HHKx-y H
)] HEHT wAE Zopgu]

v =SB EE y) ] S0l o3 T A7
(@82 H¥E T WAE Loty

G = AR Wz = yz BHIHY G BAAS
(Shear modulus)

2 HY 542 ¢ &5 L F=4, ole
GLA 7t BAls B9 ofye], AHAT TR E o
917] Wholth. Davis(1972)7F AIAI %k uhe} Zo] S
ez 713" Follr = 2t A4he] ¥ oH(deformation
mode)l] @} A= tEA FYE £ e, o]
L oY 457t WY 220 Gae B sk
ol2fgt WY = ot Y &£x9| Aol 87}
ol Wy E4E 1A 3¢ 6 T Roltk
Conte(1998)2] A-tollA A odo=z BdHE HA
E Adlo] FH HMYPE =49 Wriz 5L WS
o ol Wy S4o] ojs) Y Wsiat £Eof Ho)
7HEAE = A 7% 24 N ALE B il
w7} olck. shIEE 9S4l Wast xuel Wy =
AL At Wl 2 AR et B et $
el @ & Aol met thgEtA veld oot o
2ha] oA Awtel ol d4E YA 2 2He
o3t chekst Mg =7 (deformation mode)x}t Z|whe] w
Y S48 25 s} ohs, olF PANE WY 2
Aol met oy HEHS 1T 5= e GUASY
Z27%o| asith

2 =RAE ol ANtollA BoF 4= e ohoF
3 uY 2UoIMe dU 45 29 A8, MT ol
#J(cross-anisotropic elasticity) 2.2 EHE 52} 5714
vy 2ol oie JUASE SaReE SEsidr
FEE ADAFE o] 83ty oY AR U £=
7} 59 W2 Y Lx ot ofwst 2folzt L)
a3 ¥y 20| rdAee dofdt I vA =
A AgHor BHrista v|as] Rkt

2. o8 A2 RE

22 zaly o3l AN F4ALTL Sl n
1 38| Darcy®] ¥Hg whacte, HHe) gagw

B9l 98 $509 WAL A% 270 o8 e
Yoz Bojg 4 ek
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o7} A,

k= BLAS

7o = B9 Y TFH

u = 0 =5 ¢4

e, = 888 W3 ©E &9 AH HYE

Davis(1972) 443 A8 &dA44E, V)E 71A
L FA3T S wA 2wkl dis) 2l(1)& o83
of 13-22H9A3RHY W E 2 A0 it FUALC, o
o)E SEIRoH, o] W 7 XA ok W4
7} U A S ofeel Atk W7 ER v SELY
of T3 eI Ag0} Zobduloln] Syt M =of ThF gt
ojct.

32k MY/l 23

du _ 2 , 1 9o, to,+0)
5t —C3V u+3——L——at 2)
AE 3)

ST 37.(1-2Y)

231 Wg/mlS =3

Ou _ [ 3% 3%\, 1 9(g+a)
ot _CZ( ot T oy )+ 2 of Q)
_ kE
€= oI =2)1+ V) )
139 WS 2
_a_li — azu aaz
at ~ Va2 o ©)
= kE 1=v) (7)

w (Q=2VX1+V)

A @~MNAA Z rdAeE 74 Ak Wy =4
of wet ch2A Fejdct &3t T 7 U4 24
H5( 0u/at )= Az wE H-3-F(total stress)]
3hgo] FFE ettt A28 dUAF ¢, o, o X
ohful o] groll o3 A (8)T Z2 TAE 7HArh 4
(®)oA & 4= Q= Hhel Zol, Zokgu] v 71 0.5

CHet B8 Z2GI0IAH 2 Olgd Xitol ARIX4-0 248t ¥ 163



234 ¢, ¢, e A F2 Fto] HH, v=0 oj¥
c1=2¢c,=3c¢c; ©] "k

e=2(1- u’)c2=3—8%5:)1 e ®)

Davis(1972)7} AASE dLAS= FESH2E &
e A3 AP E £, T o183 f=EH oln 3I-
HY &9 A= 5 AF ©(isotropic linear elastic)
o2 7PyE} AA Wt 7|5t ge A 8-
HY 59 BAE A7t Davis7h o]83F 32+ &
-1 E oA drtQl 5 Ay v 144
2 2o Y2 eErd 5 QU

&, 1 1 =V =V,
&y =?[—‘V 1, —v G:y €
&, Vv -V 1 0.

o|Zst 5 A Bt A& o] 83k tiAl A
o] 4+ X(cross-anisotropic elasticity) A 22] FA44& Af
{3, $e-HEE BAE 4(10)7} Zo] Yehd
ltHPoulos and Davis, 1974)

V/E, ~VwlEw ~ValE,

_V’hh/E’h I/Eh _V'Uh/Ev
—VilEw —VlE s 1/E,

0 .
a,
o,

€y
€y
€2

(10)

A7\H AMEE BE SAASe Eoldult FES
2ol Bt Aolch

E\ = A2&(2)4&<] ©/dA4(Young's modulus)

Ehw = $3(x Bt y)d3Fe] ©44+(Young's modulus)

v = FEUK-y BH)NA Q] FohdH|

via = AR@HFYI FESHA s ST %
(x-y BH)Q HYa BAE Folfy]

viw = T B y)HE] GRS o8 ST
AZl(2)gae] HE T BAE ZokgH]

ZopH] 1,0k o s THEF 2o TskA BA
¥ 4 ek

Va=V,, V=V, (1

A7 el BAAS BVl 5 WY BYAS El
o ulE SAASH nolet FoystA <sta wA) o
) v thest Zol BaASuISt v, 2 BEE 4
e
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E, _ Vo _
Eu— Vlvh—-n (12)

V'hv'_'nu'uh=nv’v (13)

EhA] A oA AaoAe ¥l MY EH¥e
E\, Eh v vE AA Hst] it 3-UPE &
AE A 4 oo, A3 4(10)~(13)F °]83t
of thefdt Wy 2 g YEAFE =T + A

. ARolA HEAT 37HA] R =A(1AF2
AYBAY W8F 270y olgd AEAA 1719 3344
27, 2709 239 277 2709 12 23, & F 571
2 Wy 22 U 4 Ytk ol B AFoAE o]
23t Wy 27zt dis) dLATE e &l
FrESHA-

2.1 3AHH HE ZZ0M oYU H* &

Hzk HEANA 33 8y AL x,y, z YYo=
o] o] 2% 588 Agolch. FUALE B7}8|
AL A HHE 9 H7t Wasie b 4)
3 2.

e,= e, te,te, (14)
1 Y Vo
£,= E'hd" hay Evdz (15)
vV |, , Vv, |,
ey=—ﬁax+E%ay—E—vaz (16)

&= a’,,——E,—ha’y-F—ElTa'z (17)

€y = né’ [{(1—V’h—nV’u)(G’x‘}‘G’y)+(1—2y'”)na'z]
” (18)
fEg9e Yoz

d,+d,=o,+0,—2u (19
0.,=0,—u (20)

A9 $ESHL AT BY 21T 44 7
o2 FEAEHY,

_ 1 , , ,

&,= HA—v,—n Yo, +0,)+(1—2V )no)
nkE, k y @

—(2+n—2vV,—4AnV )u}



AZb) T2 AW EBE /ot =
ojgie.

chet gol 4

65,,

=nE' [{(l—uh n )( 99 —%th)

+ =20 gn G2 )| - @+ n-2v = 4wy )-8
(22)
K(2re AWl skl oo AR olgAE

w2t Aol iR 3% AW WA 2 4 vk

Ou _ knkE v
ot r,2+n—20,—4m ) * %
D) do, 3o,
+{ (2+n—2v'h~4m/,,)( t+ 3t) 23)

+ (1-2V )n aoz]

Q2+n—-2/,—4nv,) ot

4302 e SYH BEL 7L A oA
& mas AuY 33U WY 2AAMY FUASE
chet gol g

_ nE
Caand) = T O n—2V ,—Any )

24

2.2 2XHH HE ZAHNMC YUAT |

2219 EAl9] A5 5 220 99 Ao oYy

ZANHE F 7HA9) 2x1 My 270] & = Utk
St y& B3] Hgo] A= ¢,9 gho] ol =
= 7oz HY HEYE 2,&7-1(plane strain condition)©})

et H-ola, ETHE HE 6,9 Flol Fo] H
= BFEA TAYEFLR WHo| FEEIL 3
Hx-y FH)F] WEnto] 388 7Hfolth

g,=0 Q122+ ¥y 210E 3 YA ¥iygE =24
(vertical plane strain condition)o}&} 8131, ¢,=0 ¢ 27
£ 4% W ¥¥-E ZZ(horizontal plane strain condition)
oj2til HITHH, Z+ WY 2 7oA 9 hD Wy A3t of
UASE 2185 2L ol o S5 4 ok

42 Y HF R F(vertical plane strain condition, VPS
/e,=0)

Crasst 8 TUBI0IAM 2w

du _ FnE , vy
ot Yll+n—2nv ,—2nv W ,— Vi—n??

n (I=nv,—m/ W= v da,
(1+n—2m =20/ W = Vi—nPv% ot

+ n(l—v ,— vV ,— ') do,
(I+n—2n,—2n/ W ,—Vi—n®v?% ot
(25)
knkE’ 26)

Caveps) = 7 T > ;
(VFS) rl(l+n=2n ,— 20/ v 41— Vi—n®V'?)

7% B Uy =

Z(horizontal plane strain condition,

HPS / e,=0)
o _ knkE 2 i(.ﬂﬂz)
d 27, (1 =V = 2nv'%) ViUt 2 @7
knE
C o(ups) = (28)

27.(1— v ,—2n/'%)

2.3 1A MY ZANM2| UAUAIS R

2319 MY 2A0IM9} bR AR olpyoE
Heldl Az e} 131 WY 2248 272 ke 5 ok
shbe Qubsel 149 o olgst o] Skl W
$I7h FLET el Wsio] gEE 2ol
= thie SREE 1 WeRle] g5
o] AL + Utk A MA ZA(e,=0, &,=0)& T3
g ZH(vertical strain condition)o]g} Fst T WA
Z24(e,=0, e,=0)& % HF ZZ(horizontal strain
condition)o]2} H3I}H, o] £ HFPE 27 o3t 7
A olHd Aaol ofd WA ddUAleE o2 2
o] f=gch

2] ¥y ZZ(vertical strain condition, VS / ¢,=0,
e,=0)

__a.l —_ kEIu(l-V'h) ] _é&
at 71—V —2m/'%) Viut 5 (29)
kE (1—V'}) 30)

c = P ;
8= (1= v, —2n/'d)

4% 3 = Z(horizontal strain condition, HS / ¢,=0,
€.=0)
knE , (1-nv% 30,

du _ 2,4 90
at Yo (A—vi-2m/—2m/ ' Viut—5 GD
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EnE (1—nv'?)

Cius) =

3. Eu 0lYd M=ol A HE

7 {l—Vi—2n/2—2m/ %)

(32

3.1 EMZISH| n3t S 2| ZoksHl v 2 v,2l ¢

uiEol Yl

2178004 238714 ofe} Wy 2AA oA A
29 PAASE FESHAON ol E 20] st
of. chopet WY 204 FUASY WerE Y w7

B 2. 2 1Y TANML YA

HHAE A P S gt Whel Uy
A HAE gotobdt War) k.

Pickering(1970)2} Gibson(1974)2 21 o|H}Ad&
ojal7] $I% 7 Ware] ol Al WS thewt ol
A AIshT,

0<nc<4 (33)
E\y, Eh = 0 (34)
G > 0 35)

o714 nd FAYARHIEs / Ev)old B, Eve 2

HYS x7 ks
e z
form—v 1
A (S A 7 ¥ =5
WIS X
- P - x
X (54 : : = 9y A+ ) —20)
------ Y
1% (SY) a= Yw(lkf 1(/1)(“11/—)21/)
) ’/:?---- /:? knE
2 (oY -1 D= >
3xr ( |J) :'-’:,'-__-——,J € 3(ani) 7w<2+n‘—2'/’h_4nl/'v)
",2_'_‘..'_‘_"'_
Y

2%+ (o]

knE

Vertical Plane Strain condition { c = p ; ;
i ______ ! 2(VPS) 7w(1 +n—2n/ ,— 2n/ Vo=V 'i_ nzy;g})
22X (o]d)
Horizontal Plane Strain c - knE ,
condition UHPS) = T o0
(HPS) 71—V =209
13 (o) | premme---o .
Verticat Strain condition C 1vs) = kE"(} d h)'z
(vs) 11—V ,— 20/
i
11X+ (o]) | T
Horizontal Strain condition ' —_> € s = k’ffv(l ’sz 2 —
(HS) ! X 1=V 5—2n"—2m/ W'%)
1
1
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3] BAAS|T, Gul AWM W B AS
oltt. & 104 §AdA 1] no] ZH 9F 0.5~4.02) HY
ol 24 yUeha Qlck. Becker(1989)9] ¥ Aol A
n 0.5~2.49] He2 veht glu, AghAQl gk 1.
4~2.09] HYR AAJEo] it o)l 19] AY A&
% °F 85%9] nglo] 1.0 Y1, 15%%to] 1.00]3}] gt
o2 Uehty] tiolt. 1.00]3k9] nglo] Leld o] %
2 A Q304 AjHoE & OCROA et
A7) QFae) JojEel Zaet W AmolA vent
°1;5] wWaFo] Ae(joint) T FE(fissure)o] F3FS
= UTtHGibson, 1974). Becker(1989)= Wallacerburg
clayo] it A3-& F3l no] 1.00]3}2 Yeht= AL
F2 AT B 399 ¥ o2 HEAh ol
g 71E dFof viFo| & ), ggAsH| n) g2 o
EHO2E 094 a7tA9 g& 7H = 9louh, Fol
B 49 Ee O Y AU B nd giyE
1.0~2.0 Fx=o] HRolA vebdg & 4= Ut} 2749
SHAHA ZokgH|(v & V)Y AR, olE2FHoRE
1094 0.57kA] 9] ko] & 4= AT (Pickering, 1970),
H 19| 4¥ ZIof H|FRo] B of ZolfulE: fif2
0.05~0.42] HollA A & ¢ Utk
3.2 BMYAISHImol WE AUAS2| e
3.0480] AAE BAAISH n] hsd HYE 1

sto] o] Ar9| YUASE 817 3, Alatel @

E 4. n0fl WE AUAI2| s

E 3. n2 #o| M AUASC| HlnE Bt 2 2o YRk

Isotropic material Anisotropic material
= 1000 kPa E'v = 1000 kPa
v E'w=n x E\ = 100~4000 (kPa)
vo=02r (0.1=n=<4)
k = 2.0 x10™® m/sec vy = y'h =027
_ 3 k = 2.0 x10™® m/sec,

A3 YA E # 37 o] ALt F 39 YYA=
AU A EANA Yerd = U gholy o] ES
oj-g3lo A2zt HF Ao 3t Y UASE A= 1]
WPy AUAE Brsta v|wslr] YejMe 2z
W& B AS ghol Fadich Yvkd oz AYAPS
3 F2 5 Ue HALE SLF Folag, £
Ayt g ako] g Ale Xtolof Qg olbAle] o
FE 7181 A AN BAANE)E 7
FO2 st Ao| g Aoloh wakA S =9
dLAFE ALl A% BASE  Elsowopio =
E'vanisowopic) 2 & 8t o]He] AL Ey=n X E,

2 Asto] @4dA4=n] nof| wet By HEEE §hqch
Fopgu| o] H9- W oY RN BE 0272 F
dsHA 7Hgste] Eopgn] ztojof whE P2 A st
Aot BrAlee AR BAQe] e e s 71y
BT # 39 QJIYAE o] g3t 3.1 -0 AF3F v
AAsHS) HE B3t ng 0.1~42 HIAHS
o UA] HIE F 49 AAISHAC

F 40| A S A E(isotropic material)o]] th3t LA

Material Dimension |State(E 2 3X) Coefficient of Consolidation{x 1077 m%sec)
3-D - 1.449
Isotropic 2-D - 1.712
-D - 2.499
n 0.1 0.5 1 1.5 2 3 3.5 4
3-D AN 0.138 0.704 1.449 2.239 3.077 4.918 5.932 7.018
. ) 2-D VPS 0.209 0.938 1.712 2.430 3.165 4.944 6.174 7.862
Anisotropic
2-D HPS 0.140 | 0.76t 1.712 2.934 4.562 | 10.253 | 15.931 | 27.248
1-D VS 2.041 2.222 2.499 2.855 3.330 4.990 6.645 9.946
1-D HS 0.219 1.155 2.499 4.115 6.137 | 12.615 | 18.687 | 30.398
ANI = Cross-anisotropic elasticity
VPS = Vertical plane strain condition (Cross-anisotropic elasticity)
HPS = Horizontal plane strain condition (Cross-anisotropic elasticity)
VS = Vertical strain condition (Cross-anisotropic elasticity)
HS = Horizontal strain condition (Cross-anisotropic elasticity)
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ni —&— 3-D (ANI) ;]
— —A—2-D(VPS) )
% 12+ --A--2-D (HPS) ! | 2
B —— 1-D(VS) Sl
§1 1wk --@--1-D (HS) ‘,‘ KA
< v, =027 K
s 8f 4 1
£
§
O’
I
o

n@E,/E)
38 1. no| W wE oA LH[2| M3

S5 AV EY, 2} 2] Ay 2N AR BE o
YA L7 B eH, O 3 Tl A(8) 22 Y
A& o] 2o W3l vt glek. 5 A= B¢ 13
o Wy 2N 7P E EASE ZHAe 3R
Y 2A0A 71 22 g 71 oA A=l 7
S 2-ofA] AFT ute} o] 2 2} oAl o3
FEEE 57HA Y] AE 218 7HAA =, 449 2
AoA gUASE M2 tE2A BrHE

dY £59 wisol g ool FEFE YotE]
AsiME oldhg A2 At T Az A
$E TYT A9 ¥y oA HuE dart o
o|& 93f olity A9 FUASTE Z AUl et

E 6 v 0 WE U+ Hs

ES5 vy EE v U2 Hsl mE o Bl HEt
A%

Isotropic material Anisotropic material

E' = 1000 kPa E'v = 1000 kPa
v' =0.27 E'' = 1000 kPa (n = 1)
k =2.0 x 107 m/sec v'hn =027, vy = 0.05~0.4
7w = 10 kKN/m? {or v'v =0.27, v'n = 0.05~0.4)

k = 2.0 x 10 m/sec,
yw = 10 KN/m?

= 5% AR gAY gz e dAsHIR
: ratio of the coefficient of consolidation; C.(anisotropic)
/ Cyisotropic))E 1% 104 =AI3}H T}

a9 104 A EE g4 S4H] noj 180 & g
o, QrUASH R 120 £ 3t& 7, ol oA
Az o] £gurgre] SAEY 7T 2] B
HEVERT F o, ol ABRAA T AR Ect wE
A etdo] AYHE ou|gict o|e} Wit = Sgrgre]
e A7t 2] s AR 2R wi(n<]), &
YA 15 2 g 7Hch 3130 dF7
vk} Zro] A ol EE R AU HENA Y nd
180k & gfo|Bg ARt AR dEASsH = 1
Hot Z HE ol ARolA HE dEIPhe= B
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Material Dimension |State(E2%&X) Coefticient of Consolidation(x 1077 m¥/sec)
3-D - 1.449
Isotropic 2-D - 1.712
1-D - 2.499
v'y 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
3-D AN 0.885 0.971 1.075 1.205 1.370 1.587 1.887 2.326
) 2-D VPS 1.113 1.203 1.313 1.450 1.627 1.860 2.184 2.663
Anisotropic
2-D HPS 1.379 1.408 1.460 1.538 1.653 1.818 2.062 2.439
1-D VS 2.014 2.056 2.131 2.246 2.413 2.655 3.010 3.561
1-D HS 2.167 2.196 2.247 2.326 2.440 2.606 2.849 3.226

ANI = Cross~anisotropic elasticity

VPS = Vertical plane strain condition (Cross-anisotropic elasticity)

HPS = Horizontal plane strain condition (Cross-anisotropic elasticity)

VS = Vertical strain condition (Cross-anisotropic elasticity)
HS = Horizontal strain condition (Cross-anisotropic elasticity)
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Case Dimension |State(® 2 & X) Coefficient of Consolidation(x 1077 m?sec)
3-D - 1.449
Isotropic 2-D - 1.712
1-D - 2.499
v'h 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
3-D ANI 1.089 | 1.163 | 1.235 | 1.316 | 1.408 1.515 1.639 | 1.786
) ) 2-D VPS 1.473 | 1.512 | 1.558 | 1.614 | 1.681 1.762 1.859 | 1.978
Anisotropic
2-D HPS 1.243 | 1.326 | 1.420 | 1.529 | 1.655 1.804 1.983 | 2.202
1-D VS 2.363 | 2.387 | 2.414 | 2,446 | 2.483 2.526 2.6578 | 2.642
1-D HS 2.196 2.235 | 2.290 | 2.362 2.455 2.574 2.724 2.916
ANI = Cross-anisotropic elasticity
VPS = Vertical plane strain condition (Cross-anisotropic elasticity)

HPS = Horizontal plane strain condition {Cross-anisotropic elasticity)

VS = Vertical strain condition (Cross-anisotropic elasticity)
HS = Horizontal strain condition (Cross-anisotropic elasticity)
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