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ABSTRACT

Recently despite the development of analysis program and construction technologies, collapse at the many earth retaining
wall construction site of the structure due to the economic and human damage has occurred. The results of geothechnical
investigation studies field, it was found to differ from the results of the original design. There may be errors parameters
calculated from the results of ground investigation in such a case. And it can be estimated that it is irrational to behavior
analysis of the earth retaining wall were analyzed by utilizing the parameters. And in this study, parameters that affect the
earth retaining wall the correlations were analyzed using elasto—plastic method. Analysis method was changed various
parameters (cohesion, subgrade reaction coefficient, load condition) applied to the elasto—plastic method. And due to a
change in the behavior of earth retaining wall materials were analyzed. As a result, the cohesion greatly affects the behavior
of earth retaining wall materials in various parameters. For this reason, the results of the geothechnical investigation,
confirmation of the actual ground is very important in the design of the earth retaining wall. And, calculating accurate
and reasonable of the cohesion of the various parameters is very important.
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Method to calculate reaction force
of strut and stress of earth {

retaining wall(Usage method)

Simple beam Analysis

Analysis theory Continuous beam Analysis

—— by classical earth

pressure theory Method to calculate reaction { 12 division method
force of strut Lower part distribution method
Analysis Elastic method
Theory by real r ..
of earth ——— Elasto-plasticity method
. earth pressure L
retaining wall Virtual supporting point method
Analysis considering the — F inite Element method
soil-structure interaction L Finite difference method

Fig. 1. Analysis theory of earth retaining wall
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Fig. 3. Cross—section of construction site
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Table 1. Material data

A= Table 10 LERH A

B AT AL P Aol Sloto] AT %
Aol %z 24 Al 2=
AL

3270 714 4% ASE HgOR BAY NS
At} Aukg4oh SREA0) Wste] o Fufo] v
A A wA P BAe) el dhat #4124
Alshk. s A B AR g AN
st BUskA skl sAE AAskaL, A5g)
LS NS 71202 (Hem EoloA 1

kl
e o

(
=z

* Step 1 : 5| 8(sheet pile) ¢ % HjAZ X]ulo
AREE 13kNm® 28

* Step 2 : 194 =2 (G.L -1.6m)
* Step 3 : 1% Strut AX|(G.L -1.1m) + 24 =2+
(G.L 4.1m)

Material Horizontal spacing (m) Dimension
Steel pipe strut 3.0 D 406.4X7
Sheet pile SPVA — 500X200X19.5
Wale H - 300X305X15X15, H — 588X300X12X20
Anchor 15 P12.7X8
Table 2. Soil data used as input values for the analysis
Soil unit weight Cohesion Friction Subgrade reaction
Soil type SPT Depth (kN/m®) (KN/m?) angle (deg) coefficient (kN/m°)
N—value (m)
Y C @ K,
Reclamation soil 6 0.4 18 10 28 14300
A Silt 3 1.4 17 25 0 9000
Sedimentary ™= 1 1.2 17 25 0 9000
layer
Cravel 39 45 20 0 32 30000
Weathered rock 50 1.5 21 33 35 35000
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* Step 4 : 2%+ Strut AX|(G.L -3.6m) + 374 =2

(G.L -6.1m)

* Step 5 : 3%t Strut AX|(G.L -5.6m) + 4%tA =2}
(G.L -8.1m)

* Step 6 : 4%t Strut AX|(G.L -7.6m) + 5¢tA] =2}
(G.L -10.1m)

* Step 7 : 5% Anchor AX|(G.L -9.6m) + 6%+A] =2}
(G.L -12.1m)

* Step 8 : 61 Anchor A*|(G.L -11.6m) + 7¢HA =22+
(G.L -14.6m)

* Step 9 : 7% Anchor AX(G.L -14.1m) + 84 =
2+ (G.L -17.7m)

2 ATOIAE © AN A8 o2 P A5
& HsAIA 7HAIA Fo] Rajel sk 3
o) Wit gholl skl £jstoef o) Ftef A

At A7t Aol A2 A4S 2=l ouTt

do N

iz
N

3.3.1 gxfstS2l et
s Agshe AAskS Hek7le 23S 24
h9lct. Aol 13kN/m*o] 2H8-5% oL o] 5 10%
2 S7IAA FAL 50%7HA] SHAR F7EAA olof whet

Aol AF85Hs ofare BAskih

H A

=

wE 9
rE N

)

|2

-

I}= Table 3

¥} Fig. 4o Yepfiglen o5 RAY 7|Es 215}
U= Ao & WE]= Sheet pile} shck
- 9.6m~14.1mo]| AA| == Wale®] AT st
UERQITE B4 A7} Sheet pileo] 4] Bending moment=
AFBEE 50% Z7FA] 15.1kN-m, B2l 5.0mm 27}, &

Al =AI7F

2L 4,790kPa 217k Z7F5Hs 202 LR, Waleo]

A= F-3Eo] 3,710kPa, Hth-g- o] 3,720kPa F7}5l=

Table 3. Analysis result according to surcharge loads change
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Fig. 4. Sheet pile and wale analysis result according to

Surcharge
) Allowable
Material Type value 13.0 kN/m’ 14.3 kN/m’ 16.9 kN/m’ 19.5 kN/m’
(Original design) (10% Increase) (30% Increase) (50% Increase)
Bending Moment (kN - m) - 609.3 612.3 618.3 624.4
Sheet Pile Displacement (mm) - 63.4 64.4 66.4 68.4
Bending Stress (kPa) 162000 193430 194380 196290 198220
Wale (Installed Bending Stress (kPa) 190200 176510 177240 178710 180220
9.6~14.1m depth) Shear Stress (kPa) 120000 177820 178560 180020 181540
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Table 4. Analysis result according to cohesion

cohesion
. Allowable > > > >
Material Type value 0~33 kN/m 0~30 kN/m 0~23.1 kN/m 0~16.5 kN/m
(Original design) | (10% Reduction) | (30% Reduction) | (50% Reduction)
Bending Moment (kN - m) - 626.3 661.6 751.8
Sheet Pile Displacement (mm) - 68,7 842 103.7
Bending Stress (kPa) 162000 198830 210030 238670
Wale (Installed Bending Stress (kPa) 190200 176510 182900 198460 213900
9.6~14.1m depth) Shear Stress (kPa) 120000 184240 199710 215500
Aoz Vet
750 —a— Bending moment(kN-m)
700 4 —o— Displcement(mm)
- _ 650
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60
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Table 5. Analysis result according to subgrade reaction coefficient

subgrade reaction coefficient
' Allowable > 3 3 3
Material Type value |9000~35000 KN/m“|8100~31500 kN/m"|6300~245000 kN/m” [4500~175000 kN/m
(Original design) (10% Reduction) (30% Reduction) (50% Reduction)
Bending Moment (kN - m) - 609.3 613.8 625.3 6419
Sheet Pile Displacement (mm) - 63.4 64.5 67.3 71.9
Bending Stress (kPa) 162000 193430 194860 198510 203780
Wale (Installed Bending Stress (kPa) 190200 176510 175740 173640 170960
9.6~14.1m depth) Shear Stress (kPa) 120000 177820 177020 174930 172220
700 260000
.f—'./.,’/./" 240000 4 —aA— Bending stress(kPa)
600
] = 220000 1
§ g
500 = £ 200000 ‘/_‘/4/‘
— o o ——* E 180000
50 &
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0 T T T T
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120000

Allowable bending stress = 190200 kPa

M

100000
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Reduction ratio(%)

(c) Bending stress and shea

r stress — wale

Fig. 6. Sheet pile and wale analysis result according to subgrade reaction coefficient change

Table 6. Analysis result according to 50% change ratio

) 50% change ratio = 50% change value / original design value
Material Type - - —
surcharge loads cohesion subgrade reaction coefficient
Bending Moment (kN - m) 1.02 123 1.02
Sheet Pile Displacement (mm) 1.08 1.63 113
Bending Stress (kPa) 1.02 1.23 1.03
Wale (Installed Bending Stress (kPa) 1.02 1.21 0.97
9.6~14.1m depth) Shear Stress (kPa) 1.02 121 1.03
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Displacement(mm) Bending moment(kN-m) Bending stress(kPa)
120 | 800 240000
—=— Surchage load i /‘

—e— Cohesion /‘

110 4 —a— Subgrace reaction cofficient

230000 |

I /

/
| 720 - | 220000 | /
90 /

680 — 210000

640 — 200000

60 L ————— 600 ~————— 190000 —————
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(a) sheet pile
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220000 220000
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160000

—— 160000 ~—————————7——
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Change ratio

(b) wale

Fig. 7. Sheet pile and wale analysis result according to
change ratio
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Table 7. Comparison of N—value and cohesion
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o et A|ubielA4s QA Rt

10%%] 50%7HA] S7HA17]aL, 2k a) 4]
A s QAAA R 10% 50%7HA] 74

N-value Cohesion (kN/m?)
i Depth
Soil type (m) original additional original design assumed value
design investigation value (C=100/N/16)
Reclamation soil 04 6 - 10 -
. Silt 1.4 3 2 25 -
Sedimentary Clay 1.2 1 0~ 25 0~6.25
layer
Cravel 45 39 13~40 0 -
Weathered rock 15 50 50 33 -
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