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Composition and Reinforcing Effect of Remolded Short Fiber Reinforced Clay

Park, Young-Kon
2 9 %" Chang, Pyoung-Wuck

Abstract

A series of consolidated undrained triaxial compression tests were performed to increase field applications of soil admixtures
mixed with short fiber. Kaolin clay and three types of fiber were selected and auto cutter was used to obtain reliable length of
fibers. Remolded soil specimens were tested for obtaining the basic data to be applied to the reinforcement of soft clay,
embankment or barrier and clay liner of wastes landfill etc. Conversion equations from weight to volume of clay mixed with
short fiber are introduced and relationships between fiber content and fiber concentration are derived. It is found that reinforcing
effect by aspect ratio and mixing ratio of short fiber decreases as confining pressure increases. The best efficient reinforcing

effect is given at the aspect ratio of 80 ~ 120 and the fiber content of 1.2% ~2.4% and the fiber diameter of 0.27mm.
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Table 1. Physical properties of Kaolinite clay

Specific| Liguid |Plasticity| Grain composition D50
gravity | limit Index
Gs | LL(%) | P%)

USCS+

{mm)

Silt(%) | Clay(%)

2.62 44 8 73 27 0.0095; CL

*USCS : Unified Soil Classification System

Table 2. Physical characteristics of fibers
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Fig 2. Consolidation device for remolded sampies

Properlies SF:ZS;?C Melting point | Diameter Denier | Tensile strength | Tensile modulus| Yielding stress
P e (c) dmm) | (g/9000m) (kPa) (kPa) o, (kPa)
0.20 390 5.11x10° | 9.79%10° | 1.30x10°
Polyester 1.38 240
0.27 711 5.10x10° 1.02x107 | 1.47x10°
Polypropylene 0.91 164 0.084 45 2.11%x10° 1.21x10°8 | 1.13x10°
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Fig 3. Results from standard oedometer consolidation
test for clay
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Table 3. Schedule for triaxial test

Test No. Fiber type" Effective c(igf;?ing stress As;:}e;:zt //r:)tio Fibe; :?;t)ent
1-3 - 100,200,400 - -
4-24 PE0.20 100,200,400 40,80,120,160 0.6,1.2,2.4,3.6
25-27 PE0.27 100,200,400 59 1.2
28-30 PP 100,200,400 190 1.2

Table 4. Duncan's multiple range test (DMRT) for void ratio -

Aspect Fiber Average
Group Type . content
ratio of e
(%)
1 soil ~ - 0.906 ~
2 PE0.20 80 0.6 0.908 °
3 " 80 1.2 0.908 -
4 ” 80 2.4 0.898 7
5 ” 80 3.6 0.908 °
6 " 40 1.2 0.896 °
7 " 120 1.2 0.909 ©
8 " 160 1.2 0.910 °
9 PEQ.27 59 1.2 0.897 ©
10 PP 190 1.2 0.885 °
Avg. 0.902

DMRT at 0.05% " Not significant
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* PEQ.20 : Polyester fiber of 0.2mm in diameter
PE0.27 : Polyester fiber of 0.27mm in diameter

PP : Polypropylene fiber of 0.084mm in diameter
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