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Numerical Analysis on the Behavior of DCM Column

Supported Embankment

Shin-Young Park

Department of Civil Engineering, Graduate School
Pukyong National University

Abstract

Numerical analyses .have been performed to investigate the behavior of
geosynthetic-reinforced pile supported embankments. This ‘study presents the
results of finite element analyses on the-embankment constructed on the top
of geosynthetic-reinforced DCM (deep cement mixing) columns. The effect of
the configuration of DCM columns (single, dual) and the tensile strengths
(150kN/m, 300kN/m) and the number of layers (1 and 2 layers) of geogrids
on the settlement ‘and lateral displacement of the foundation soil. The
settlement and" lateral _displacement of foundation soil can be significantly
reduced by introducing. layers—of geogrids between the bottom of embankment
and the top of DCM columns.=The reinforcing effect of dual DCM columns is

greater compared to single DCM column.

Keywords : Geosynthetic-reinforced pile supported embankments, DCM

column, numerical analysis, settlement, lateral displacement
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3% 22 DCM MR ¥ %8st= SHEX

e CSR : Column stress ratio
e SRR : Stress reduction ratio

e £E: 284

O¢
CSR=.—" (2.1
o

A7, o= yuHpy +q
Vi - AEA 9] &9 F ZH(kN/m3)
Hpy @ BEASY Fo] (m)

q © &7 8k (KN/m2)

S 7tan], SRRE AEAS HiFSo Uk BEAjolo oA Tl slx &
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SRR = — (2.2)
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284, E¥ Hewlett and Randolph(1983)¢} Low et al.(1994)2] <o A

o, * a,
—— (2.3)

21(2.3)0 A as¥ WA X 3F&(area replacement ratio)® 2](2.4)9F o] A

BELEY

Acol
ool g (2.4)

Y T A

col soil

o714, Acol : HEo] W H

Asoil : &= 3 J7F A A e 7]e] HA
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D4
T g
Area of Column, A
~
i \%%
0 - Z(2) -6 P
Tals) W %7 T
-
Area of Soil, Ag;
e e m—
A
) m A A b) M Atzts i x|

a8 23 HX™ x| 2tE(area replacement ratio)

2.3 7| &2| X|Hto}Al & Azl

2.3.1 BS8006 Method

HAA g9 A2 British Standard(BS8006, 1995), "Code of practice
for strengthened/reinforced soils and other fills"oll ¥3& o] = WEA] A

JE-TH #3le] Jones et al.(1990)2] A|kA & A At AT}, o] 3 A HH

v

A4 8t TEo g WA ¥ My Sodks 1Y 249

¥ 2404 He AEX

vkef JEAS] o7t o
of Z&st= T (Wp)2 v 4 (26)3% 2k

w, = 20+a [52 —a (L >} (26)

S —a




gbdoll 19 249 b)ok o] HEA L] Hol7t A AEIRYG w2 A5

wegl abole] WA W FES TS 4 273 2ol Felg 4 gtk

Critical height Critical height
H
14(s-a) 14(s-a)
a H a

Pile Cap Pile Cap

(s-a) (s-a)
Pile Pile

° S

a)
a3 2.4 BS80060ll M2l stAI 1 7i'd(Kempton et al., 1998)

W= %[32—5(3}})} (2.6)

Hbd ol @249 b)ek o]l AEAS Fol7F A YEIERH w2 AF

e Abole) BAAZE BN EE de A @0 2ol AejE 4 alvh.

W= W[sz_(f(i[})} (2.7)

Jones et al.(1990)& &7 AbHo] =}
gk Marston®] 2ol A3t SAHE A

s gelw AEAN AWl Agelt

ne
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p/(l ( C:Ja

~H \H

(2.8)

7] A, C. : o} A5 (arching coefficient)

A AR WEAe] Fup wie] Aol weh 7 gho] #5H.

o A (A 3])7]THE, Rt EE 5 ¢ C =1.50(H/a)—0.07
olmlo] & anE 4 (299 o] FogE & Ul

AR

SRR=——>—— (2.9)

2.3.2 Hewlett and Randolph’s Method
Hewlett and Randolph(1988)7} | ¢téls= A HkolA A& EEAF7F gl
T 957 5 IHS dde R g "l 259 Zo] ZE AR A=

AurolA B 329 & Fez e

a8l 2.5 Hewlett and Randolph(1988)2| X|Hto}&l &AM =2

o

&
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(Kp—1)(1—96)s (1_5)(1(1;1) -5 S (212)

SRE= 2H(K,—2) 2H 2H(K,—2)

A71AM, §=a/s °|lT}.

a8 2.6 Low et al.(1994)2| A|ttofzl si|A =&l
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A HEAWI AEA, DCM 7159 F+ARE-S Mohr-Coulomb® 33 7f
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A mdge HwW WM E(Plane strain) 719 A28 1523 8422 9

TS WS g4 2Pl Mohr-Coulomb EEA& ARS8ttt A EA =
A AEILE Z2HetA e WA 394 GARES Aldstal, ES
e 1om/ER stk AEA e FAEARE dsides AESTol e
deefA S FdsR o, FEAT o] FHJF=gete] BT A= T

© °F 3000 0] A8 ¥ A

]
*H*W=Sxas s

a) 15 DCM b) 2% DCM

% 3.2 DCM Hii x| & &

AEA A 15 225 DOM /N FAE 19 329 o] HANZY
i ® v A ekivh. ey AAl A7l ol g AAAE wide 7HE AF
22kl W o r ety AEE] ofEwol Bk olgd EAlS fAst
71 $18) 7fEEAHke| A DCM ®Eo] 2K ete WHH} Fdg WHS zke= 3
vo] A& g JFAstE 57 A4 X 3H(same area replacement) W H o2 3
bkt DCME S-S HAR 3Hiksh HAlo] H(W)S AbAsteE WS 2
B3 Zrt
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¥ 3.2 X|gt M=

Parameter Unit | Embankment | Soft clay DCM
Model type - M-C M-C M-C
Type .Of material - drained undrained | non-porous
behavior
T8 T v kN/m” 20 16 16
E3t GFH, Yea kN/m® 20 16 16
. kx m/d 1.0 0.00026 -
FFAS
ky m/d 1.0 0.00026 -
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