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Shear strength characteristics of composite reinforced soils
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Abstract

Traditional methods of earth reinforcement consist of introducing strips, fabrics, or
grids into an earth mass. Recently, discrete fibers are simply added and mixed with the
soil, much the same as cement, lime or other additives. The advantages of randomly
distributed fibers is the maintenance of strength isotropy, low decrease in post-peak shear
strength and high stability at failure.

In this study, new composite reinforcement structures which consist of geotextile and
randomly distributed discrete fibers were examined their engineering properties, such as
shear strength of the composite reinforced soil. The increments of shear strength of
composite reinforced soils were the sum of increments by fiber and woven geotextile

respectively.
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Table 1 Physical properties of soils

ki

Sample . Specific | Liquid limit | Plastic limit o

name | Location | EEC %) (%) US.CS | OMC(%) (i'f/d;%’)(
SW Suwon 2.75 N.P N.P SM 230 1.61
UW | Uiwang 2.73 32.97 24.18 ML 20.2 1.70
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Table 2 Physical properties of fiber o L =it - - ‘ - 4
Grain size(d. mm)
. Specific Tensile IVICILIELE LUty > Huuuiud Liaticel
Fiber element : )
gravity strength(l\%)‘ PO(’EUQQ) S. 7pjiqt@{ﬁ@l)inn cud qu(rﬂm)qni]q
Polypropylene 0.91 350~-770 163 3,500 0.08
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Table 3 Physical properties of geotextile

Product . Tensile Expansibility | Weight | Permeability
name Material strength(t/m) (%) (g/ mz) (cm/sec) Type
CT30 | Polyester 3.0 10-40 880 10“~10" Woven
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Table 4 Trialxial test schedules

SG SF SFG
SG1 SG2 | SG3 SFG1 SFG2 | SFG3

Confining 50 SW,UW SW,UW - - SW,UW SW,UW - -
stress 100 | SW,UW SW,UW UwW | UW | SW,UW SW.UW Uw | UW

(kPa) 200 | SWUW | SWUW | UW | UW | SWUW | SWUW | UW | UW
* S : Soil, SF : Soil+Fiber, SG : Soil+Woven geotextile,
SFG : Soil+Woven geotextile+Fiber, 1,23 : Number of layer by woven geotextile
Iv. 45 31 33
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Fig. 2 Relation between maximum deviator stress and confining stress
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Table 5 Role of geotextile and fiber in shear strength increment of composite
reinforced soil

Sample Si‘:s‘fs‘(“k‘:) SF | SG1 |SF+5G1|3FG1 | SG2 |SF+SG2| SFG2 | SG3 |SF+SG3 | SFG3
50 39 | 58 97 109
SwW 100 82 1 75 157 166
200 123 ] 126 248 271
50 | 83| 4 | 8 | 8 | - - - - - -
Uw 100 115| 15 130 136 | 24 140 142 46 161 165
200 189 | 28 217 | 210 | sl 239 236 | 91 280 280
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Fig. 3 Internal friction angle and cohesion with samples
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