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Physical propeties
Soil particle density, o ( glenr’) 2756
Maximum bulk density, gy ( glem’® ) 2087
Minimum bulk density, gy, (glent) 1.634
Effective grain size, Do (mm ) 0075
Mean grain size, D, (mm) 15
Coefficient of uniformity, U, 267
Coefficient of curvature, U, 33

-2 KLRAPENO ZHhEAERERE R (CD 541)

Relative Consolidation Stress ratio, o
density Dr | stess i (kPa) | g/p(max) | “0P) | A
100 1910
40% 200 1.865 279 03
300 1795
100 1912
60% 200 1.857 230 230
300 1817
100 1911
80% 200 1.896 177 1
300 1.848
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Postulate of simple shear condition K T v' Strain increment
“. Vi dé, =dy +de,
ki &y — dy = dl/h
l 1 dl de, =~y
v’ Stress increment v Strain energy increment -
Gy =dr+doy, =dr [ | T+ (x + do)
dWm=—2 -dy —o, *de,
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Direct shear test result & 120
4 20 —_— v’ Stress increment d oy
[}
/ & 40 Counting backward by tensile test result
= % Tensile test result
/‘:’ \ E) 0 T T T 1
0 0.1 0.2 0.3

Tensile strain, &

v/ Strain increment d &

v' Strain energy increment
Uf + (O'f + dO'f) d

Calculation directly by shear test results

dVT/f = 2 Sf
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Physical model Constitutive model
- of each material
Void, 7, _
o, do,=Dpde,
volume, V;,, /‘
—>|

B U Vi

Em

Fibrous material
volume, V;
w=v/v

(Um +ur=1) =
i

stress / strain increment Constitutive model
of mixture of mixture
do = ,umdﬁm + ,ude'f - e
c
do =D +ds
]

Postulate to combine each material into mixture
AW = dW,, = dW;
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EXPERIMENTAL STUDY ON DEFORMATION PROPERTY OF FIBROUS
MATERIAL IN FIBER REINFORCED GRANULAR MATERIAL

Shintaro MIY AMOTO, Noriyuki NAYASUFUKU,
Ryohei ISHIKURA and Kiyonobu KASAMA

The contribution of fiber reinforcement to shear moduli and shear strength of granular material has been widely
investigated by geotechnical engineering. A modelling approach for evaluating the constitutive behavior of fiber
reinforced granular material has been required for predicting the deformability of fiber reinforced ground. In this
study, the deformation property of fibrous material in fiber reinforced granular material is investigated for the
purpose of fabricating a new constitutive model based on rule of mixture. Furthermore, the relevance of deformation
property between fibrous material and granular material is considered from test results. The deformation property of

fibrous material represents a tensile behavior on initial deformation, and finally pull-out behavior is observed. It is

also considered that the deformation of fiber is progressed with equal to strain energy increment of granular material.

KEYWORDS: Fiber reinforced granular material, Deformation-strength property, Rule of mixture,

Medium-sized direct shear test
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