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ABSTRACT

A study on the Strain Behavior of
Reinforced Earth Wall by Numerical Analysis

Park, Se-Won
Advisor : Prof. Shim, Tae-Sup Ph. D.
Department of Civil Engineering,

Graduate School of Chosun University

Most recently, for saving construction cost and efficient exploiting of
national land, the cases of constructing structures and roads on the soft
ground are increasing, in number, continually.

However, the weight increase on soft ground due to structure construction
and soil embankment causes worry about soft ground stability according to
the problems on differential ground settlement, soil slope transformation, and
land subsidence by consolidation.

The construction of reinforced earth retaining wall to block soil slope
transformation is known to be efficient to prevent slope collapse by allowing
tensile strength to the ground which has no tensile strength.

Despite this advantage, the construction of reinforced earth retaining wall
causes the problem of bringing about the subsidence and deformation for

soft ground according to weight increase on the soft ground.

- vii -



In this study, the analysis of ground movement feature by finite element
analysis after applying replacement method was conducted in order to solve
this problematic point.

The objective of this study 1is to reveal the ground movement
improvement effect after applying replacement method at constructing
reinforced earth retaining wall on soft ground, and the ground deformation
and movement according to the vertical installation interval of the
reinforcement material at the back side of earth retaining wall, and to
suggest the appropriate replacement breadth and depth in case of applying
replacement method.

For this, numerical analysis exploiting finite element method were
conducted, and the results were analyzed in comparison, and accordingly the
conclusion like below were drawn.

In case that replacement method was applied at constructing reinforced
earth retaining wall on soft ground, most related numerical values showed
within management criteria value, as the lateral deformation ratio of earth
retaining wall showed to be 0.90~1.20% at upper side and 2.06~3.50% at
lower side, the vertical deformation ratio at earth retaining wall back side to
be 1.16~2.11%, and the shear strain at retaining wall front side earth
surface to be 2.75~4.78%, the replacement method was proved to be

effective for the improvement of reinforced earth retaining wall movement.
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e a4 olge] JEAQ 2A0] W 374A Algold.

FuEAe B AN 2D AT ST W) $P2AL B

(2) 5% 2 (Flow rule)

FHAe 24WY FEa AN S F5E e A

A

o]
o
o2 ##E F%5H A (Associated flow rule)® vl ##E f% 9 2 (Non-associated

flow rule)o] dtt. #H FH5HAE A4 E A (Plastic potential)A o] 3FE-7
A (Yield locus)®} dxscta 7FASE Aoz o #4% W |

o
tlo
N
s
o
ofr
o
=

Aol 27kl wegFom WAt Rt o]EEo] #Y fHFHY
A ‘?31

) 7 39 2] (Hardening law)

A0 o] Fol g SAE Hovdete sd w4 a5 Frket 4
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A 74 3k (Isotropic

o)
N
N
Ao
N
=
>
offl
e
=)
ot
o
(o
fru
1
N
o
1)
(g
ot
ol
rlr
o
o
Sy
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A A e o] 2 (Critical state concept)2 1958 & =+ Cambridge W&o o+
2 3}

o

o
lle

Z1(Roscoe, Schofield and Wroth)o] 33t} o] /de @2 A
EQE ddd Zolm thEe] 374 #AE Vx2S

(1) Rendulic(1936)¢] 5 3F=n]4

(2) Casagrande(1938)2} Taylor(1948)2] A 7F=H]

(3) Hvorsleve] A3} A= g5 2 7Fk=u] o] 37
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Saeol e fEFSRS Fotol Mohrflel FERRE wEviRE ¢ F P

gt o] gtoemRE A (22005 o8ty FALEHAD Muite 72 5 A

_ 6sing’
M = B—sing) (2.20)

242 APFAEH(p,)
SAGE CRISPOlAE p zke] AL Zzaw A4 e wWilrsS o 43
o] 27]|8gBAAL HAA T+ 4 9t} SAGE CRISPoIA 44 Cam-clay =49

oA Fe] WAS LR FRAZe] W Faste] FRAN()S el o}

H =2
A 7t Mohr-Coulomb E 9ol = v U™ 4L stz FE5A4(p ) 11d
sHA et 27 FEAL G IS et ety Zoh
o', = OCR" o, (2.22)

1714, OCR @ 942 H]

At AR A (NG o AAERAT (K, )% FEAASH (O )He] dAR S

o

$8(')e et 2ol e gtk

= K,_ -0 (2.23)

AZNA, K, @ A2l A o] EtAE

=0 -0 (2.24)

ymaxr rmax

P max ~ 7(0/ + 20

’
3 ymax rmax ) ’ g max
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A (2200014 24" AL 7171V A (2245 ARkl A

T o

Cam-Clay 229 @549 A7(p')E e A 225)ez 4T 5+ 39

( q,max )2
p’c = p{w + p,max (225)

24.3 AGSAAF(G)% Tot&H(v)

AT AT FES

fus

B
of

!

Ash TopEm()F b 9

[kl

21399 SAGE CRISPII A= Ao ery
bed 289 ofelg wEe Augom
Feul(nel MeE e 032 48w
AR AL TobEu ()9 BAE AMAOoR A (22D)3 Lok

i

O

X

o

Foben (1) Ag BT QuH o

w— 1

o

(2.21)

244 A8 39, )

@AY I el o@ vEE AT AAGAE 59

gt & G vl sE o] fete] AT F Ak B =ddAe T
ot wjsi g AbAWA O giE] 7Est 9 Y. 4 Cam-clay BE2olA = &4

o] (Plastic work)2] 22kl thalA t}Lo 714 LS ALL3sta 9t}

p' 6/ + q6e? +p’\/ (8e)2+ (M- Ee2)* (2.10)
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2l (2.10)e] & =292 (Flow rule)2 thsS 3 o] vkl 4 qlt),

68‘ﬁ, —1’L2
L —
e - A (2.11)

9o 4 (@10 dlehe] AR B8 H (Yield locus) 2 o) 41 3 g &2
e

ool A (212)F olEete 24T 5 A

— = TS (2.12)
Do M+

7N, n=-L
p

O

a2 230 gegAE Uetys 4 Cam-clay 229 545 UERY
Atk Z”AA YEv= p o, py R BAZHAAY V127 MES AFH eSdHA

Aol tidstel = A (212)= fe F dvk Wk, FESHAEHIE AL H

datwl FEsEdHe FRAN AP AAe ojn HELHLS e
2o,
5= ”20 (2.13)

a9 249 v-In(p') TAANA sHATUFHdTsonc)S 59 2 (2.14)

3 gel AW 5 Atk

v =N—Anp’ (2.14)

o] 714, N2 In(p')=1 ¥ ] Iso-ncl¥ ¥ A& <& onct 28 v-lnlp’)
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AN A=A (urh)s o=

o o) wAHL v s}

V.= V,— #lnp’

zdad g 2.

o714, v, = In(p)=1

(2.15)

a8 ez2 A

:ﬁL
(216)3} 2ol vrebd = girk

VZN—)\lnp/o-i—kln(z;,o)
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Srolmz, @Al e mAH e vhg 3t
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cS

wheb A, SAFE A = LokN/m W M A A (D)2 obeje] A (2.18)°
Z UEd 5 A

' =N - (A - ®¥)n2 (2.18)
S m, BARE (08 gl A (219)6] ool AR
e,= T -1 (2.19)
245 AFFLAEY 71271 (V% FRBAEY 7] 27](x)

AEEAE 71E71 (Ve AA2HEY] V&)= AUdRAYE 23 e
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ARl Aol A g e

iR R FlA= ot Al z71854 4
%7 N ) ,
FA (v) (Cw) Zr=) (Cy) |ASAF AR (p'.)
(m) s (Co) (Cy)
t/m |[kN/m'| t/m |kN/m’| (e) | an/sec t/m | kN/m’

10 | 1.78 | 1744 | 15 | 14.70 | 1.342 | 0.01065 0.43 0.057 105 | 102.9

(2) 249 4 wjARSs
I 35v AY¥E T @& AW EAGES AntsAd Tz SAGE
&
-

CRISPell 4= st7] #af A==zl 9

2e wE dopdut dolo Frbel od wAAF F7Hmost AHAAS F7
[e3]

(m)7h o]l FAF Aoz Hgste] HUS g

¥ 3.5 Mohr-Coulomb =2 ¢l=d ofj7igds Zk
A HEH E, C %) Yo v me me
AeE e Pa) | | &Pa)| ©) | (m) |N/m)| (kPa) | (kPa)
A8 & 300000 03 | 50 | 30| 0 | 1813] 0 0
A% 1300000| 03 | 50 | 30 | 0 | 1813 | 0 0
JEA® 30000 | 03 | 3 | 25| 0 | 1813 | o0 0
gALE 30000 | 03 | 3 | 25| 0 | 1813 0 0
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¥ 3.7 AMl&s A

AlE A Increment FA Time(day) FA
Water table 1 1 0.001 0.001
Wall 1 &7 1 2 0.001 0.002
Backfill 1 &7 10 12 5 5.002
Reinforce 1 A 1 13 0.001 5.003
Backfill 2 A 10 23 5 10.003
Wall 2 A 1 24 0.001 10.004
Backfill 3 @A 10 34 5 15.004
Reinforce 2 TA 1 35 0.001 15.005
Backfill 4 A 10 45 5 20.005
Consol 1 &7 20 65 100 120.005
Wall 3 &7 1 66 0.001 120.006
Backfill 5 @A 10 76 5 125.006
Reinforce 3 A 1 77 0.001 125.007
Backfill 6 A 10 87 5 130.007
Wall 4 A 1 88 0.001 130.008
Backfill 7 SGA 10 98 5 135.008
Reinforce 4 A 1 99 0.001 135.009
Backfill 8 & 10 109 5 140.009
Consol 2 A 20 129 100 240.009
Wall 5 A 1 130 0.001 240.010
Backfill 9 & 10 140 5 245.010
Reinforce 5 @A 1 141 0.001 245.011
Backfill 1057 10 151 5 250.011
Wall 6 A 1 152 0.001 250.012
Backfill 117 10 162 5 255.012
Reinforce 6 A 1 163 0.001 255.013
Backfill 127 10 173 5 260.013
Consol 3 &7 20 193 100 360.013
Wall 7 A 1 194 0.001 360.014
Backfill 1357 10 204 5 365.014
Reinforce 7 @A 1 205 0.001 365.015
Backfill 1457 10 215 5 370.015
Wall 8 A 1 216 0.001 370.016
Backfill 1527 10 226 5 375.016
Reinforce 8 w4 1 227 0.001 375.017
Backfill 1657 10 237 5 380.017
Consol 4 ©A 20 257 500 830.017
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