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Application of Prefabricated Retaining Walls with Steel Lagging

ABSTRACT

It has been known that the conventional retaining wall system with timber lagging and H pile has several problems such as the irregular
gap between H-piles, cutting or adding to standard timber, back fill over first step excavation, and especially break-down accident at
the disjoint of wall system. In the practical excavation, these problems may lead to worker's accident and the inefficiency of construction
economy. To solve the above problems, a new method using prefabricated retaining wall was proposed and verified. The characteristics
of the new method is to replace timber wall as free-sliding steel-lagging and connector. To check its verification and application,
laboratory tests such as bending strength, tensile strength, and fatigue strength were carried out. Also, a pilot test in the field and
numerical simulations under various ground conditions were performed. From the researches, it is found that the prefabricated
retaining wall plate can be superior to the conventional timber lagging plate in the strength. It is also found that the proposed methods
can be effective in the reuse of retaining wall plate and safe in the disjoint of wall system. Finally, it is desired that the proposed method
will be effective in the reduction of the imported timbers and helpful in the safety of retaining wall construction.
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Fig. 1. Incident of Timber Retaining Walls
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Fig. 4. Result of Bending Rigidity Test of Prefabricated Retaining Wall
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Fig. 6. Result of Fatigue Strength of Prefabricated Retaining Wall
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Table 1. Using Material Property of Lagging in Numerical Analysis

Bending Rigidity | Unit weight | Poisson's | Thickness
(KN-mm?) (KN/m’) | Ratio | (mm)
Timber Lagging 1.72x107 6.3 0.1 50
Steel Lagging 1.18x107 76.98 0.3 65

Table 2. Using Material Property of Soil in Numerical Analysis

Reclai
« allmed Sandy Soil | Soft Ground
Soil
Unit weight ~, (KN/m’) 16.67 17.65 16.67
Sturated Unit weight
weight Yo | 1765 18.63 17.65
(KN/m’)
Cohesion ¢ (MPa) 0.0098 0.0098 0.02452
Internal Friction Angle ® (°) 30 35 162~244
Poisson's Ratio v 0.3 0.3 0.4
Coefficient of Earth Pressure 0.5 0.5 075
Rest A ’ ’ ’
Elastic modulus £, (MPa) 19.61 39.23 9.81

Table 3. Standard of Horizontal Displacement by Retaining Methods
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SCW 0.2 03 The average value that occurred at the upper limit or
CILP 0.15 0.35 less
Slurry Wall 0.15 035 Secondary Management:
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Table 4. Numerical Result of Displacement in Prefabricated
Retaining Wall (Unapplied Strut)

Depth | Standard Result (mm)
(m) (mm) Steel Timber
4 |002|0OK]| 04 |0OK
8 14 |OK | 38 |OK
12 |68 |0K|92]|0K
Sandy Soil 8 16 [117|0K|142|0K
10 20 | 174 | 0K | 206 | NG
12 24 |231|0K|257|NG
14 28 297 | NG |33.1|NG
4 17 |0K | 42 | NG
. 4 8 64 |OK | 96 | NG
C‘(’}Ig’lf;:e 12 |116|0K|127|NG
8 16 |204|NG|205|NG
10 20 |326| NG |343 | NG
4 41 |NG| 74 | NG
8 92 [ NG| 12.1 | NG
So(fctp(l}g’z‘;“d 12 | 198 |NG|[213|NG
8 16 |322|NG| 34 |NG
10 20 |545|NG| 59 |NG
4 38 [OK | 7.1 | NG
8 87 |NG|119 | NG
S"gg:’:)“d 12 |194|NG| 21 NG
8 16 |314|NG| 33 |NG
10 20 |456 | NG| 47 |NG

Aool= 10m7HAE ~EE glo] Ago] 7Fs3k Ao g Lepto.
1] Balxute] Ao ~EE glo] em7kA|, GIkREke] o=
o] tha 2 70 o1]~ 2m7KA] A4ge] 7Fsek Ao = kRt
T 2SS AR A9, ARE Ak BN E e}
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Table 5. Numerical Result of Displacement in Prefabricated
Retaining Wall (Applied Strut)

Strut | Depth | Standard Result (mm)
Length | (m) | (mm) Steel Timber
3 8 16 |4.16| 0K |6.14|0K
4 8 16 |3.56|0K| 4.7 |OK
Sandy Soil 5 10 | 20 [562/0K|65|0K
6 12 | 24 |87|0K|11.6/0K
7 14 | 28 [126|/0K|163|0K
3 6 12 [9.02|0K|922]|0K
. 4 8 16 |11.1|OK|113]|0K
C(’Gr:;pu(::e 5 10 20 |147|0K|17.8|0K
6 12 | 24 [181]|0K|21.7|0K
7 14 | 28 [233|0K|268|0K
2 12 |124|NG|14.1|NG
3 12 ]99|0K|114|0K
S"(g?;f’z‘l)“d 3 8 16 |162|N.G|21.4|NG
4 8 16 |15.7|0K|173|NG
5 10 | 20 [215|N.G|24.1|NG
2 6 12 |1n3lok|137|NG
3 6 12 |9s2|ok|10.1]0K
S"(ggﬂgnd 3 8 16 [17.9|N.G|20.4|N.G
4 8 16 [13.6|0K| 17 NG
5 10 | 20 [202]NG|224|NG

B2 Bt fakeh Aoz vERkow] A MFe] =)= A
Futo] LA 2R Aoz vt o] ye-s gkl
Ae)shd olefe] Table 63} 2tk

Table 6. Total Result of Displacement in Prefabricated Retaining

Wall
Auvailable Self-Reliance | Available Excavation Depth
Depth with Strut
Sandy Soil 10m 14m
Composite
Ground 6m 14m
Soft Ground . .
(@162) Impossible Self-Reliance 8m
Soft Ground om 8m
(D24.4)
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Fig. 8. Field Application Case of Prefabricated Retaining Wall
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