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Experimental Study on Permanent Deformation of
a Blend of Construction Waste and Red Clay

XIE Tangxin, HE Zhongming, HUANG Chao
(School of Transportation, Changsha University of Science and Technology, Changsha 410114, Hunan, China)

Abstract; In order to explore the stability and durable service of a blend of construction waste and red clay under load,
a California Bearing Ratio (CBR) test, rebound modulus test and failure strength test were performed to determine the
appropriate content of red clay in the blend. The influence of compaction degree, confining pressure, stress ratio and
loading times on the macroscopic permanent deformation of the blend was comprehensively analyzed by triaxial tests, and
the evolution of internal structure during the deformation process of the blend was simulated by discrete element method.
The results show that with red clay at an appropriate content of 65% , the blend of construction waste and red clay can
have its permanent deformation increase gradually as the stress level becomes higher, and decrease gradually with the
increase of confining pressure and compaction degree. During the deformation process, the internal shear stress,
coordination number and slip rate of the blend all increase gradually as the stress level becomes higher. Based on the test
results and in consideration of stress state, including confining pressure, failure strength and loading stress, physical
state, such as compaction degree, and loading times, a permanent deformation prediction model was proposed and
validated. With a correlation coefficient of 0.89, the model is considered to have a “relatively good fit”.
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Fig.1 Particle size distribution curve of construction waste
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Table 1  Compaction test results

AFIBAE/%  HBRKTHE/(g-om™) wAEFKE/ %
0 1.76 13.81
35 1.81 15.97
45 1.85 16.66
55 1.90 17.32
65 1.97 18.17
75 1.91 19.03
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Table 2 Dynamic triaxial testing scheme

Py R 1K RSB/ % [l &/ kPa
Al 0.6 93 20
A2 0.7 93 20
A3 0.8 93 20
A4 0.6 96 20
A5 0.7 96 20
A6 0.8 96 20
Bl 0.6 93 40
B2 0.7 93 40
B3 0.8 93 40
B4 0.6 96 40
B5 0.7 96 40
B6 0.8 96 40
C1 0.6 93 60
c2 0.7 93 60
c3 0.8 93 60
c4 0.6 96 60
cs 0.7 96 60
cé6 0.8 96 60
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Fig.2 Schematic diagram of DEM model and irregular particles
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Fig.6  Mechanical property test results of blend of construction waste and red clay
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Table 4  Fitting results of permanent deformation model

2
a, @, ay ay as R

1.71 0.26 -0.12 2.93 0.33 0.89

HBUE PR 3 A, HEAT T Rb SR, O
I HARAUA K (4) AT, B BRI UL R A 11
fas, 1AL R BN P A A y =«
A, K R?=0.91, ERER R,

3 L

o°

o
e

8 °

> 2k °

£ %

B o

Y )

’):.\é 1F b y=x

) R*=091

% i 2 3
KRBT IHMIE/ %

11 BEHERIEER

Fig. 11  Robustness verification results
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