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A study on the Measurement of Interface Friction between Soils and Fibers
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Abstract

The interface friction angle between soil and fibers is important to evaluate improvement of
the shear strength on fiber mixed soils. Direct shear test and pullout test conducted by an
apparatus made specially for the purpose of this study, was analyzed to know how fiber and
soils affect on interface friction angle. By the results, The value of interface friction angle of
sandy soils is larger than that of clayey soils. As a diameter of fiber is large, the value of
friction coefficient of sandy soil is increase and that of clayey soil is decrease. An interface

friction angle of well graded soil is larger value than that of uniform graded soil.
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Table 1. Physical properties of soils

Iy ]
! Specific | Liquid | Plastic ' ; Y & max
Place , - U " OMC(%)
grabity, G| Limit(%) | Index(%) P ( gl cm®)
T ! |
__Balan | 2,67 NP _; NP P SM : 141 1.78
_Suwon | 262 | 384 | 1 172 [ CcL | 192 170
Hadong | 262 = 440 80 | L | 277 1.44
Table 2. Characteristics of fibers
i PEF1 PEF2
Type E Polyester | Polyester
Specific gravity T 1.38 1.38
Diameter(mm) 0.21 0.27
Tensile strength(MPa) | 510 i 600
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Fig. 1. Grain size distribution curves of soils Fig. 2. Schematic view of pullout tester
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Table 3. Strength parameters of soils

\1 Internal friction angle Cohesion
1 $. (Deg) c., (kglcm?)
Balan 33:6 0.27
Suwon o 30.3 0.33
Hadong 27.7 0.28
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Fig. 3. Pullout stress vs. strain according to Fig. 4. Pullout strength according to number

normal stress(Balan, PEF2) of fiber(Suwon, PEF2, gy = 1kg/cm?)
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Fig. 5. Pullout stress at failure vs. Normal Fig 6. Pullout stress at failure vs. Normal
stress for PEF1 (0.21mm) stress for PEF2 (0.27mm)
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Table 4. Results of pullout tests

| Lo ‘» Interface friction
I Adhesion intercept |

) angle
ay ( kgl cm”) 5 (deg)
Soil ~ Fiber | PEF1 , PER PEFl | PER2
Balan | 080 | 066 1607 | 1795
Suwwon | 031 | 034 12.90 1512
[
Hadong | 0.2 029 543 2,88
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Fig. 7. Friction coefficient vs. fiber diameter
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