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Evaluation of PBD as Horizontal Drains of Soilbag Retaining Wall
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ABSTRACT

Recently, construction of reinforced earth structure using geosynthetics has been increased because it has advantages such
as construction efficient, cost effectiveness and appearance aspect against existing gravity or cantilever retaining wall. However
due to the climate change in Korea excessive inflow of ground water and surface water from heavy rainfall could affect
the stability of reinforced retaining wall seriously. So the discharge capacity of drains should be evaluated by using experimental
method in the design of reinforced earth wall. In this study, instead of concrete block used in most of the retaining wall,
eco—friendly porous soilbag was used. This paper describes the test method and result of the laboratory testing for
determination of discharge capacity utilizing PBDs.
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(Yoo et. al.,, 2004, 2005; Koemer & Soong, 2001).
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Table 1. Average rainfall in summer (mm, Seoul)

Voo Month 6 7 8 9
1961~1970 134.6 4463 276.9 226.6
1971~1980 1041 314.2 2827 17.2
1981~1990 134.8 352.4 307.6 170.9
1991~2000 199.6 133.0 3227 439 1
2001~2010 200.6 124.0 430.3 394.4
2011~2012 2011 2482 789.9 3158

Table 2. Drainage design guide of reinforced retaining wall
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Construction Work Surface of Slope Design Guide
(Korea Infrastructure Safety & Technology Corporation, 2011)

Design Guide of Reinforced Retaining Wall
(Korea Experssway Corporation, 2007)
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(a) Block type reinforced retaining wall
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(b) Soilbag type reinforced retaining wall

Fig. 1. Comparison of view block type and soilbag type reinforced retaining wall
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(a) Soilbag

Fig. 2. Pictures of soilbag and connector

Table 3. Material properties of soilbag

(b) Connector

(c) Combine connector with Geosynthetics

Category Unit Result
Weight g/m? 1701
Length 6531
Tensile strength N
Width 454.0
Seam strength N 498 4
Puncture strength N 237.3
Vertical permeability em/s 2.3X10°
Quantity of passing water I/min/m? 38211
Effective hole size wm 114
Table 4. Material properties of PBD
Category Unit Standard Test method Test condition Result
Width mm 100£5 KS K 0505 101.0
Thickness mm 3~5 KS K ISO 9863-2 Pressure 2kPa 352
Weight g/m more then 70 KS K ISO 9864 885
Tensile strength kN/width more then 0,98 KS K ISO 10319 275
Core confine stress : 300kPa
more then 25 : ) .
(straigh) hydraulic gradient : 0.5 (straight) 27
Drainage ability cma/sec Delft method pressure period : 1 week
more then 15 o (curve) 15
test completion : 20%
(curve) K
deformation
Permeability cm/sec X10™ more loss head 20mm 2.7X1072
Filter Tensile strength N more then 200 KS K 0743 2181
Effective hole size (m less then 90 KS K ISO 12956 Og0 43
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Fig. 3. Schematic of installed PBD
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Fig. 4. Schematic of chamber for drainage ability test
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(c) Stackmg third soilbag, installation PBD

(d) Maintain water level

Fig. 5. Drainage ability test process
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(a) Check spilled soil particle

(b) Check of spill water quantity through PBD

Fig. 6. Check spilled soil particle and spill water quantity through PBD

2 layer Drain start

(a) Test result Schematic

(b) Formation of flowline

Fig. 7. Drainage ability test result
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Table 5. Spill water quantity according to water level drawdown and change of spill time

Water livel from Oday - 7day - 14day - 25aay -
top Of(;?)amber Turrt\ii::und Szllﬂla;:ﬁ;er Ttur:;rsund Sgtla:]ﬁt\/er Tur:ﬁ:gund Sglljla\r/]\/ti;er Turr;iarrr]gund SzlLIJIa:;ityer
(min) (em®/sec) (min) (em®/sec) (min) (em?/sec) (min) (em?/sec)
0 0 1.94 0 312 0 3.83 0 397
-3 118 1.42 50 2.61 45 3.40 38 3.77
-6 257 1.08 99 2.1 100 3.10 88 3.47
-9 452 0.80 182 1.44 168 2.55 161 2.87
-12 692 0.74 336 132 290 1.83 241 2,42
-15 896 0.72 569 1.02 387 1.45 343 1.84
—-18 1025 0.69 667 0.84 522 0,97 482 11
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