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Prediction of Residual Settlement of Ground Improved by Vertical Drains
Using the Elasto-Viscous Consolidation Model (I)
- Verification of the Applicability of Theory -

LU A Baek, Won-Jin

Abstract

In this study, the consolidation behavior of clayey ground improved by vertical drain method was analyzed by the
finite difference method based on the three-dimensional elasto-viscous consolidation theory, which can express the
behavior of the secondary consolidation without considering the distinction of the normally consolidated and
overconsolidated states. And the applicability of the elasto-viscous consolidation theory was discussed by comparing
with the test results obtained from the mode!l test of ground improved by vertical drain system. From these results,
it is found that the amount of the settlement when the excess pore water pressure almost dissipated in the clay ground
with vertical drains became smaller than that of the one-dimensional condition, and then the amount and rate of the
residual settlement at secondary consolidation process became larger than those of the one-dimensional condition. Finally,
the effect of soil parameter on behavior of consolidation process was investigated by the results of a series of numerical

analysis for the normalized and overconsoldiated states.

2 x

£ AToIAE B L BPUAEY TEglo] ol AFL B
AR g8 e Seelo s AY YHE el JUASS HESGL B, BRI A
40 ths) HElZ ool ehaAute) B UG A vlwstel ARG o5 VY ARERE, FYHT 4ol
A9] 2APE AeleiAle] vEg Sdel AFAuele] WS 134 220 vl Mo, ol jYYTAY A
ARAHY L AASEL 1Y 2ARG 2 Ui Foth vgo R, dungel ASY) dE 245
G PTFUY L AW Aol hF QAL AN A o5 2ABGh

Keywonrds : Elasto-viscous model, Residual settlement, Three-dimensional consolidation, Vertical drain

I ME 2 e o] FolAE =8¢ Bl s HEAN
HiollA Zb549] ol gAY 250

dof HAEA e FAA I NFTHe=A HEZ FUH AT ASHA| gL, AP AL 334
ZElE B8 A¥ASEol F GA ol&H A o] "ot oo Z2 FUFHANMY AEAFS F

1 F3g, AU FE E5FEHT AMFIAL (Member, Part-time Lecturer, College of Eng., School of Civil, Geosystem & Environmental Eng. Chonnam
National Univ., bhsy0004@hanmail.net)

* B el digt Eog dshs HE2 2007 104 314704 2 S IR HFAY] aidunh A% AR T 4 =23 ARl =duch

E-Z4 U020 2B BEIZ Safio) EFMAIEe) 82EE 0F () -0129 MNEM AZ 69



Al bt o) Zof 243} Barron(1948), Hansbo(1981),
Onoue(1988), Yoshikuni(1993) S-9] #|¢Fa)o) Q3) o=
Shar UAYL o] 59| o] 22 Thaaetto] AR Fof dt
Aot ojatdo] FE o] ARYE A5 #
gt 3, R3S AHiske oAt E S BEs)
el B AdEiol iEh 28 Z(creep) @Al 3
Taylor(1948), Sekiguchi & Toriihara (1976), Adachi &
Oka(1982) 52 A} :pebd Aefoll digh Kutter &
Sathialingam(1992)2] &Fd-AA 28, Yoshikuni 5(1994)
o} ek &gl Imai 5(2003) Isotache o) Thek3t ¢F
drdso] AgteojAgirt o3t A2 =g st
AolE2 FollA Yoshikunis YA Zo] HEE
S27} 22 A A= HES - N u9

SN =

| ojFch wet
A AA= HEZ 2diQle] gt ofd S dIS3]
Aol 13 -G YO E2E 3R U R A 7]
A e Aetsta, welzd =l o8 JigE A
Exre} g Fof WSt eHYEHAE
g 2 e AR E o] 83 A d e} Mt

+

of

2 oA AL Lol EY RS 7he]
A

shuat Gk A ()& HES THL wAY o

¥ o ox Mk
o
2=

e o g

UeRH Yohikuni(1994)S-0) #okst 12}

7 Ao)ch.

(o
i
)
ox,

70 EFXEEEE=2F H232 H4s

2 ’ —
du k 87U L 1 %QL_JF Q+ Yyz+p—u (1)
dt My * Ve 0827 m, e v, 02 0z dt m, * 7

o714, Kok GE 22t &g dA o ddedA
=, ket o= A AAA et AAgAgolH, &
I AP SRl & T Yoshikuni 5, 1995). 4]
)2 320 44 A, HElE =didle] ot 4

$oHs 390 TP b3t 2o FaIrkBack

[

ou _ kg A0 8% 1. 4 ok au _p—u _ Te- TK(wi’p,i i
G=lE g A3l L1270 (3)

Trer 37 ax, ex, Iy I, 1x

AZIM, Tx} Tow Ty =ni/ K, To=ns G2A %<
Elo2) ], A AR Ak o] T3 AFATS o
Epdit). ZpA g Alitabg el disiale FE3(Back 5,
2006y F15H7| HlEh).

3 9%
(GBPAS BT HBER, ANTBY Bl



HZ =g *‘—;l Ao M ef Zha4=2] BE0] =g
A g 4 s ol Huz, gzl =g ¢l
= @Eﬁl—’b"ﬂ*ﬁ = °*—4 a4h HEo) 2 A
ARG Eo] YA, B S aioME =S
e At AAHER iﬂ@%?%‘%% A o] Ayt
A =tk JLEy, T84 HYEERAHY At
Hjai A S = vl o] Waliskol, vjua
HEo2RE =EQde ARt RPN AT dojd
o R, rgsto] QlojA s HiujpE S| g aofA
32gre] 24bat Tgo) AR WEo] AR, =
g1z aiolit AQURS 7o] TR Ag
Wgo] Sk B Wb, SANNEE 248 §
A3l7] $I8) Guels SelZozy uusw
22 S WAYY WSI7h BAATHBack 5, 2004)
ole 72 33 Uz sl HrhiEe Audes
stalal7) Slsted, BEQUAE TARS 2L A7]e)
3°] 20mm, 60mme} HEFAH Fdoll =N
=12mm)g AX 3t 3 FAMF 35S APt

1
__,“Z7" lead cable
- +;7fixing attachment
consolidation pressure e fixing bolt
o \ T“;;* top plat#i . 0 ring
LTTITTTTL A - T:;* —- . . Yi§<;:«j
A
T ;;:_:@s;?gcgﬁggicgensor -
loading plate\\\,<r__
central core filter ¢ T central drainage
guide rings ’ i -~ Y packing

. 7' magnetometer

/

water supply and
drainage in cell

Table 1. Test conditions

consolidation ring

water supply
and drainage

{a) Cross section of test apparatus

o
2 - - -
S 3 «\:§§§;§ =
?42522§:€§ water supply Tand
L RN . ! drainage ring

Fig. 1o Ltehd 33k LA R7)E o83t d2AF
< AT = Ao A o] 83 B UHYAE, ¥
AA] ol 2 AAE o Fsto] 2442 27 (Magnetic
field) =2 TA|H 2ot =yol W otulaof] Ax|H
A7V KA ) ZHA o] HMAE A&Este] 32HY gy
X*OﬂAH HEHQA FAA R +=BHEA7E 24 7t
S (Baek 5, 2004, 2007) A %Joﬂ o] g3}t AR

49kPa_4] etalslzo g ;(H/H&hﬂ—

-2 G=2.737, wi=83.3%, [;=520|c}.
131915k 339 QhEAe] HWSAES A7) S
233t B AFAO|AS Table 19 Vebfo, ety
A Q] 3% ZEH|= App=1.004 SLA|7HE 244]7}
Aslatal, 2|EedsE2 p=157, 314, 628kPa2] 35f&
o2 oAU Y2 Hets] 317] 91sked 10,000min ©]
4 e ek 2 %_%LOHAH 12 939 &
A ZAGARAANA Z

doll =dE ARt %EH)—i Table [of LERH wi<

oz, 224 4

ﬂP‘ X rlr 01

pore water
R Pressure transducer

—

ball! valve

water supply and drainage

{b) Plane of the base

Fig. 1. Three-dimensional consolidation test apparatus (Baek et al., 2004)
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