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Strength characteristics of fill material for red clay soft rock roadbed
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(1. China Communications Road and Bridge South China Engineering Co., Ltd., Zhongshan 528405, Guangdong, China; 2. School of
Civil Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

[ Abstract] To investigate the influence of particle size and moisture content on shear strength characteristics of red-bed soft
rock fillers in roadbed engineering, direct shear tests were conducted on typical red-bed soft rock fillers from Guangxi region under
varying particle sizes and moisture conditions, clarifying the influence of particle size and moisture content on the shear strength, brit-
tleness, and dilatancy characteristics of red-bed soft rock fillers. The results revealed that: increasing particle size, moisture content, and
vertical load promoted the transition of stress-displacement curves from softening to hardening, accompanied by increased peak shear
displacement; shear strength demonstrated a characteristic peak-shape response to moisture variation, while showing monotonic decay
with particle size growth; elevated vertical loads and moisture contents facilitated the shear volumetric behavior also transitioned from
dilatancy to contraction; particle coarsening, moisture saturation, and load intensification collectively suppressed dilation, with coarser
particles exhibiting pronounced pre-shear contraction; brittleness evolution progressed through three-phase coupling with dilation
angle: softening-dilation, hardening-dilation, and hardening-contraction, governed by the increasing particle size and moisture content
of red-bed soft rock fillers.
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Tab.1 The basic properties of red-bed soft rock filler
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Tab. 2 direct shear test programs
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Fig. 1 Effect of particle size on stress-displacement curves
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Fig.2 Effect of moisture condition on
stress—displacement curves
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Fig. 3 Effect of vertical load on stress-displacement curves
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Fig. 4 Effect of particle size on shear strength
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Fig. 5 Effect of moisture condition on shear strength
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Fig. 6 Effect of particle size and moisture condition on
shear strength
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brittleness index
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