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A Study on Reinforcement Method of Reinforced Soil Retaining Wall Through Field

Experiment

Won-Hong Lee', Byeong-Jo Mun®*, Seuong-Yeol Lee?

Abstract: This study proposes a system to control the bulging phenomenon occurring in the reinforced earth retaining wall and to evaluate the reliability

of the system by field experiment. In this study, drainage facilities were not installed in order to induce reinforcement earth retaining wall bulging,
and the bulging was induced by rainfall. The induced bulging displacement exceeded the horizontal displacement criterion during the construction
of FHWA. The retaining wall block was drilled and grouting was performed by inserting the nail into the drilling hole. The wire mesh is installed
on the reinforcing surface and the head of the nail is connected horizontally so that the blocks of the reinforcing earth retaining wall can be supported

with each other. In order to protect the reinforcements, the reinforcement surface was closed with shotcrete and a measuring device was installed to
detect the progress of the displacement. After the reinforcement, the bulging were not found to progress any more, confirming the reliability of the

system.
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Table 1 Ground integer for stability analysis

S . angle of
division unit weight  cohesion friction remarks
(vt, KN/'m*)  (C, kN/m?) ©. °)
Relnf(?rced 19 0 30 )
soil
Backfill soil 19 0 30 -
95% of
foundation 7 5 1585 2536 imum
ground wetting unit
weight
Table 2 Laboratory soil test results of sampling
rain size analysis atterberg natural
unified soil | £ Y limit m(a)li:n?re
location clas:lsf":zfﬁlon gravel | sand ﬁli(;(s) LL | PL | content
Y ) | (%) @) | ) [
(%)
SM 1.19 |51.19|47.62| N.P | N.P 1.20
compaction test direct shear test
Inthe | paximum dry unit Op tmum . angle of
field weight Moisture | cohes-ion( friction
(rdmax, KN/m3) Content | C, kN/m2) @, °)
’ (OMC, %) ’
18.09 15.20 15.85 25.36
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Table 3 Results of structural calculation for reinforced soil retaining

wall
Safety rate (F.S)
External stability Internal stability
Division bearing overturn tensile = pullout

capacity ctivity -ing  rupture = failure
=25 >1.5 =20 =1.0 =15

Review o 536 2593 504 152 2833
section
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Fig. 1 Design section(Unit: mm)

Photo 1 Reinforced soil retaining wall
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Fig. 3 Horizontal displacement result of longitudinal section

J. Korea Inst. Struct. Maint. Insp. 105



B E 29 HYYAZL2016@ 6¥ 17YHE 11Y€ 21714
1571 4ol thall F233] 2] AlSS AAItH o, 1355 2t =
A o ti3)) 33] AlSsta 1 HHF o E HLE HESA.

A% W19 gho] ol RAEZH | B HdHoe =z

ORI RE

= v 3tk

3.1.1 BAESY WA FE £5HY

Fig. 3 ol A&
FTYHA, 9

e ofee] Tt =

FtelAo] 438

o2 27k A2,
2T o 53 2 Beig s7le) S0 T
J2 Aol that 2} 53] S]]

W A|7to] Aol whel Woke WA sk =213} B Qo)

Fig. 3014 VR 7} v e 2 o) v 9) o) &)

9] Table 4¢} 2t}

=z o o}aﬂ

= HT

Table 4 Horizontal displacement result of longitudinal section

. Measure Max. Hight from
Section oint displacement bottom of
p p wall(m)
Left NO.2-1 0.102mm 3.00
Center NO.3-2 0.096mm 2.25
Right NO.2-3 0.086mm 3.00
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Table 5 Horizontal displacement result of horizontal section

Measure Max.
Stage . .
point displacement
1 NO.1-1 0.092mm
2 NO.2-1 0.102mm
3 NO.3-1 0.100mm
4 NO.4-1 0.094mm
5 NO.5-3 0.052mm
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Fig. 4 Horizontal displacement result of horizontal section to each
stage
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Table 6 Displacement prediction to left section

FHWA | 0.03H

oint Trend line
P (day) | (day)
) y=2E-08x>-1E-05x’+0.0018x
NO.I-1 -0.0046(R?=0.9965) 27 275
y=-1E-13x*+3E-10x"-5E-08x>
NO.2-1 -5E-06x>+0.0018x-0.0024 20 170
(R?=0.9952)
) y=5E-10x"-2E-07x*+2E-05x>
NO3-T 1 1 0.0005x+0.0027(R=0.9783) | > 234
y=-4E-06x’+0.0013x-0.0026
NO4-1 (R*=0.9842) 33
y=-2E-06x’+0.0006x-0.0084
NO.5-1 (R==0.9018) 70

Table 7 Displacement prediction to center section

FHWA | 0.03H

oint Trend line
P (day) | (day)

y=2E-10x*-6E-08x*+4E-07x*+

NO12 170 0012x+0.0004 (R2=0.9947) 27 22
NO.2-2 y=2E(;?()85<;;1g?=5§;g()2.g;)18x- 0 o
NO.3-2 YZIEOOOS(;iglg{?fg;%g)m x| _
e N
NO.5-2 y=9E-10x*-3E-07x*+3E-05x"- 03 o

0.0007x+0.0015 (R>=0.978)
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Table 8 Displacement prediction to right section
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(a) plate modeling for reinforcement
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Fig. 6 Modeling and analysis
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Table 9 Analysis results for slope

Consider section

dry F.S 1.6766 > 1.5
judgment O.K
Analy-sis rainy F.S 1.6411>1.3
result judgment 0K
carth qua. F.S 1.6766 > 1.1
judgment 0.K
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Fig. 8 Reinforced section

2. nail position boring
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Photo 2 Construction of reinforced soil retaining wall
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