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Fig.2 Schematic of the filter paper method for measuring matric suction
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Table 1 Control conditions for triaxial test

Mok &8 FC/% W hf F W 7 oo/ kPa Hl & 0,/kPa
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Table 2 Fitting parameters of the VG model for soil water characteristic curves

kL & FC/ % a m n 4, R?
3 0.43 0.41 1.70 4.46 0.99
6 0.33 0.47 1.88 5.15 0.98
9 0.34 0.42 1.71 4.80 0.98
12 0.34 0.38 1.61 4.30 0.98
15 0.30 0.33 1.50 3.77 0.99
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Fig.5 Strain softening coefficients of coarse-grained soil under different fine contents and initial matrix suction
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Research on Static Triaxial Test of Unsaturated Coarse-Grained Soil
Fill in Roadbed with Different Fine Contents

WU Zhifeng, CUI Kai, L1 Qionglin
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Coarse-grained soil is commonly used as fill material for subbase and base layers in road
construction, and its mechanical properties are crucial for the service performance of the entire roadbed
structure. To investigate the effects of fine content and initial matric suction on the mechanical properties
of unsaturated coarse-grained soil, this study conducted soil-water characteristic curve tests and und-
rained triaxial tests under different matric suctions on five types of coarse-grained soil with varying fine
content. The test results indicate that the soil-water characteristic curves of coarse-grained soil are influ-
enced by the fine content. At the same volumetric water content, specimens with higher fine content ex-
hibit greater matric suction. Under the same initial matric suction, as the fine content increases, the de-
gree of strain softening in coarse-grained soil gradually decreases, while the peak strength experiences a
rapid decline. Both the internal friction angle and cohesion of the shear strength parameters show a down-
ward trend. Specifically, the internal friction angle decreases slowly until the fine content reaches 6%,
after which it drops sharply. Meanwhile, the cohesion initially decreases rapidly and becomes relatively
stable after the fine content reaches 9% . These findings provide technical guidance for the design and sta-
bility assessment of coarse-grained soil embankments in road construction.

Key words: coarse-grained soil; fine content; initial matrix suction; shear strength



