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Investigation on mechanical properties of red clay filler modified by
construction waste

CHEN Xiangyang, WANG Yan
(College of Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to solve the problems of stability and durability of red clay subgrade under the action
of humidification, it was proposed to add construction waste into red clay for physical improvement,
and the basic physical performance properties of mixed samples under different incorporation ratios of
construction waste were tested. Then, the coupling influence of construction waste incorporation rate
and initial moisture content on the mechanical properties of mixed samples were qualitatively and
quantitatively evaluated by means of the resilient modulus test, failure strength test and permanent
deformation test. The results show that when the incorporation rate of construction waste was the same,
the resilient modulus and failure strength decreased with the increase of initial moisture content, while
the permanent deformation value increased with the increase of initial moisture content. When the initial
moisture content was the same, the resilient modulus and failure strength firstly increased and then
decreased with the increase of construction waste incorporation ratios, and the value would reached its
maximum value at 10 percent incorporation rate. The permanent deformation value firstly decreased and
then increased with the increase of construction waste incorporation ratios, and the value would reached
its minimum value at 10 percent incorporation ratios. Based on the experimental results, the prediction
model of permanent deformation was established to provide a useful reference for the practical
application in red clay subgrade modified by construction waste.
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Table 1 Basic physical properties of red clay

Feshar | ey | sy | b | A RS %

% oo |
KHES %) % % R | <0.075/[0.075,0.500 ]| >0.500

335 60.2 | 31.6 | 28.6 | 2.6 | 96.3 3.7 0

R2 AR IR IRAT

Table 1 Basic physical properties of construction garbage
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Fig. 1 Test results of basic physical performance properties
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Fig.2 Automatic triaxial test system
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Fig.3 The resilient modulus vary with incorporation ratios of

construction waste
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construction waste
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Fig.5 Permanent deformation values vary with the confining

pressure
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Fig. 6 Relationship between permanent deformation and the

number of loading cycles
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Table 3 New model fitting results
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