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Assessment of Displacement and Axial Force of Earth Retaining Wall
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ABSTRACT

In this study, direct algorithm-based back analysis was utilized to perform back analysis on two actual earth retaining wall
fields, which was then compared with genetic algorithm-based method to evaluate the suitability of the back analysis.
Additionally, in order to propose effective utilization methods of the program, the measurement data, as the input for the
back analysis, was varied for each excavation step, and the applicability of the back analysis results(displacement, axial force)
was examined. The research findings indicate that both direct algorithm and genetic algorithm show high applicability;
however, the optimization for this program is better predicted by the direct algorithm. Moreover, in order to effectively use
the back analysis program employing the direct algorithm, it was evaluated that relatively accurate prediction of the earth
retaining wall behavior could be achieved by inputting measurement data from the 7th excavation step for fields with final

excavation steps ranging from 8 to 11.
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Table 1. Ground conditions of earth retaining wall
Ground conditions
Classification .
Soil type Depth (m) SPT N value
Reclaimed layer Silty sand 0.0~6.7 5/30~44/30
Colluvial layer Sand 6.7~115 5/30~24/30
Field A ] Medium dense Silty sand 1.5~13.0 20/30
Weathered soil layer -
Dense Silty sand 13.0~24.0 36/30~50/30
Weathered rock layer Weathered rock 24.0~305 50/10~50/5
Reclaimed layer Silty sand 0.0~55 6/30~10/30
Colluvial layer Sand 55~76 16/30~18/30
Field B Medium dense Silty sand 7.6~110 17/30~26/30
Weathered soil layer Dense Silty sand 11.0~19.0 33/30~46/30
Very dense Silty sand 19.0~28.0 50/28~50/11
Strut(C.T.C=5.0m) Strut(C.T.C=2.5m)
90 _ 450x450%6t 90 _ 450x450%6t
G.L.-0.0m
T7RSTRZRS G.L.-0.0m
——— —————H 1.83m—— [ —— 0.90m__
1.90m__ Reclaimed layer 3.00m Reclaimed layer
(N=8~44) (N=6~10)
2.80m  — X
— < GLem A _____GL:S5m
5 50m 3.50m Colluvial layer
| — —~ Colluvial layer  — ) S S S _(N_:1_6N_18_)6E ST
=6~ L.-/.0m
2.50m (N=6-16) 3.00m Weathered soil layer —_w
———————— 1| __ A G _L'__ l_l.S_m_ [ —— i (Medium dense, N=17~26) ~
2.20m yeathered soil Jayer A T __
—H [~ [ " ém_ TR S G) -i3.0m 3.00m| |22.90m GL-11.0m
2.80m :  — -+
| — —+ 3.00m Weathered soil layer
2.20m Weathered soil layer R (Dense, N=33~46)
| — —x* (Dense, N=36~50)
2.20m 2.50m
— X — -y GL-19.0m
2.20m
—————— —+ 4.00m
_____ e __ _GL-240m
3.50m ESTRSTR Weathered soil layer
A~ (Very dense, N>50)
& Weathered rock layer 5.00m
4.00m

H—Pile(C.T.C=1.8m)ﬂ C.LP(C.T.C=0.6m)
H-300x300x10/15  D=0.6m

(a) Field A

H-Pile(C.T.C=1.8m)

H C.ILP(C.T.C=0.6m)

H-300x300x10/15

D=0.6m
(b) Field B

Fig. 1. Section of the retaining wall and ground conditions
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Table 2. Structures of earth retaining wall

Classification Conditions
Wall tvoe - H-Pile : H-300Xx300X10/15 (C.T.C = 1.8m)
Field A P . 0P : D=0.6m
Strut type - Synthetic square steel pipe : 450X450X6t (C.T.C=5.0m)
Wall tvpe - H-Pile : H-300Xx300X10/15 (C.T.C = 1.8m)
Field B P . 0P : D=0.6m
Strut type - Synthetic square steel pipe : 450X450 X6t (C.T.C=2.5m)
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Fig. 2. Displacement of earth retaining wall by excavation step through field measurement
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Fig. 3. Back analysis case for application evaluation of the
direct algorithm
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Fig. 4. Comparison between measurement results and back analysis results
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- Field A : 8th, 9th, 10th, 11th
- Field B : 5th, 6th, 7th, 8th

Input measurement data

Output displacement of retaining wall

Analysis of relative error with measurement data

- Field A : 1st, 3rd, 5th, 7th, 9th

- Field A : 8th, 9th, 10th, 11th

- Field B : 1st, 3rd, 5th, 7th

- Field A : 8th, 9th, 10th, 11th
- Field B : 5th, 6th, 7th, 8th

Output axial force of strut

- Field B : 5th, 6th, 7th, 8th

Fig. 5. Back analysis case according to the measurement data by excavation step
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Fig. 6. Comparison of earth retaining wall displacement at field A
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Fig. 7. Comparison of earth retaining wall displacement at field B
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Fig. 9. Comparison of strut axial force at field B
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0 ) 0 . 7R
S Istinput Reclaimed S Istinput Reclaimed
—H— 3rd input layer —H— 3rd input layer
—%— Measurement results I — —A— 5th input I ——
Colluvial Colluvial
| __ layer | —%— Measurement results | __ layer |
Eol- Eqol-
= £
a a
] 3
=] m =]
.2 2
= Weathered = R Weathered
3 soil layer 2 soil layer
220 2 20—
53] 8]
30 | | 30 | |
-3000 -2000 -1000 0 1000 -3000 -2000 -1000 0 1000
Axial force of strut, P(kN) Axial force of strut, P(kN)
(a) 5th excavation (b) 6th excavation
0 ) 0 . 7R
S Istinput Reclaimed S Istinput Reclaimed
—H— 3rd input layer —H— 3rd input layer
—A— 5th input -~ ol ~ —A— 5th input -~ Cotmastar ~ 1
—¥— Measurement results | __ layer | —<— Tth input | __ layer __ |
E E Measurement results
S E L%
= £
a a
o 5}
o <
= =
.2 2
] Weathered 5 Weathered
3 soil layer 2 soil layer
220 = R 220 |
53] 8]
N
30 | | 30 | |
-3000 -2000 -1000 0 1000 -3000 -2000 -1000 0 1000



m(maz) - 6b(ma.r)

RED= 5

“

maz)

m(maz) ~ 4 b(mazx)

REF= 5

m(maz)

714 8, AZATEE] WA HALI (M), 5,
ool sk o9l mm)el 3 7,2 Azt
BRI HHSEGN, By S BTk R
FHehZ(knol e,

o rr 2

AFA 2 BEAO] W9 QX RED)t £ QAN REF)E
APYEE AT} Table 3~49F 2o oS BAG Aul

Fig. 10~113} 2tk 2710 9] o212 BA3 A3} AF
A 22 27|DA 19 A ~5THA| ] ASHolHE 4
£ 740 W99 A= 0,021 ~1.6830]1 ?;E_ﬂ]ﬁi]»‘: 0.204
~ 15642 AR E QI 83 B 22 27|00l
1A ~36tA ASdHolE & Z“l”} He| 27t

l‘ll‘

2 T10

0.327~2.448, =8 2217} 0.033~1.5
Azje} A2 ATk qwr
27]9] A2 glojetozE u}%
AR AREe] 752 GekslA

=

i

2 vt
Atz 4o
kgat7] o7 i

14
]L:
LS

oz g,
Te ARHHE

o]ﬂe XLQ.‘cﬂ- 7§*Or ]

11ek=2h o] 78A ~ A A S
H 2217} 0.116~0.3700]1 =

H & 0.188~0.4072 APHE| Q). I8 B‘Eﬂxc}(i]}—
8et=ah) o] STA|~THA ASHolEE 83 7ol
= HYA7t 0.027~04730]1 ZHAE 0.015~
050302 Ao} oa)4l Azte} A% Anzte] Fo]7}
s AR = AL & 4= 9ir) o] Aul Bieniawski
(1989)7F AAJRE &2 oF 25% LAP7F Lerd 4= it
L AR o] gk 71%— Hrrs) KB 2% A
AZF NEAD ARRLS 7~98A, 2F =2dA 7 8
A BAF2 5~72A19] ASdolEE 48T FF 2
A7F ez s Aoz EA4 % itkFig. 10~11).
ol H A} e ThEANY A9 At Ayt
4o Aolaly] o] 7t 58 AZdlolEl 7} F71E
of ufet ek SjAo] ZHsA7] Wl Ao T
o} wjebA HAeraelE s]Yol AeE oo me
o ARH O AL SN 2E FEEAT) 89
~ AR FS o= 787 F2k4 9] ASH ol
A 5 vl gt Fupold) A A5

I=]
el

Ao
=
E

9tA
P EX
=

oz

ol

rl\a o

1=
7oz ¥

0 qlu
o

Table 3. Relative error of displacement of according to the measurement data by excavation step

Field Back analysis Horizontal displacement ratio(%)
ie )
excavation step 1st input 3rd input 5th input 7th input 9th input
8th 0.361 0.175 0.385 0.370 -
Oth 0.527 0.392 0.226 0.286 -
Field A
10th 0.634 0.583 0.021 0.217 0.201
11th 1.172 1.683 0,937 0.119 0.116
5th 1,226 0.409 - - -
6th 1.515 0.548 0.027 - -
Field B
7th 0.916 0.327 0.473 - -
8th 2.448 1,787 0.101 0,084 -
Table 4. Relative error of axial force of according to the measurement data by excavation step
Fiold Back analysis Horizontal displacement ratio(%)
ie .
excavation step 1st input 3rd input 5th input 7th input 9th input
8th 0.747 0.729 0.317 0,308 -
Oth 0.586 0.579 0.273 0,244 -
Field A
10th 0.464 0.455 0.204 0.188 0.209
11th 1.371 1.564 1.325 0.407 0.403
5th 0.099 0.033 - - -
6th 0.582 0.486 0.015 - -
Field B
7th 1.377 1.314 0.503 - -
8th 1.440 1.510 0.323 0.358 -
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Relative error of displacement, RED

Relative error of axial force, REF
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