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Physical and Mechanical Behavior of Soil with Construction Waste

YANG De-sheng', ZHANG Meng-xi', CUI Zhen-qing", ZHAO Gang-fei'”, FEI Jun'
(1. Department of Civil Engineering, Shanghai University, Shanghai 200072, China;

2. Shanxi Lu’ an Group, Changzhi 046000, Shanxi, China)

Abstract; The physical and mechanical behavior of soil with construction waste is different from those of
ordinary soils. Experimental studies on these properties have been carried out. Apart from soil, soil with
construction waste contains gravel, cracked bricks, glass, plastic, etc. Based on the experiments, soil
with construction waste is defined as a kind of loose and incoherent soil with high bearing capacity and

shear strength. The shear strength parameters ¢ and ¢ are heightened compared to the ordinary soil.

Consolidation test results show that this kind of soil has high compressibility.
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Fig.1 General layout of the Yilongwan site
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Fig.2 Geologic profile of the Yilongwan site
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Fig.3 Photo of soil with construction waste
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Table 1 Contents of soil with construction waste %
A 2% A YE %
TR L
3.5 59.4 33.2 2.7 1.3 1.3 2.1
5.0 69.4 24.0 3.1 1.6 1.8 0
9.0 51.9 43.9 2.3 0 1.0 1.9
11.0  100.0 0 0 0 0 0
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Table 2 Grain size distribution of soil with construction

waste
W+ >20 mm/ 10~20 5~10 2~5 1~2 <1/
WE/m % mm/ % /% /% mm/% Y%
3.5 4.1 12.2 6.0 5.2 4.2 68.3
5.0 0 18.7 3.3 4.9 5.6 67.5
9.0 0 18.4 9.0 8.3 6.4 57.9
11.0 0 0 0 0 0 100.0
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Fig.4 Grain size distribution curves of soil with

construction waste

2.4 SERALIRTHIEERIER
%F3.5,5.0,9.0 m WG EFR R L
11.0 m PREEA G @S 3 A 53 T A T3 B L &K
i DL P SR ) R o A B il g, O AR 4R A 2
HESALBR I, S5 RN R 3 Fiw.

x3 SEFLORTHYEERIER

Table 3 Physical behavior of the soid with construction waste

= wBEp e N
B PR/ m (g-em) KR w/ % HHE Gs LB e
3.5 1.65 18.7 2.266 0.630
5.0 1.75 21.9 2.359 0.643
9.0 1.94 18.8 2.398 0. 468
11.0 2.05 53.4 2.679 0.855
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Table 4 Result from direct shear test of soil with

construction waste

BT/ m ¢/kPa o/(°)
3.5 42.9 34.6
5.0 40.3 28.5
9.0 43.4 28.1

11.0 19.6 18.8
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Fig.5 Shear surface of soil with construction waste
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Fig. 6 Results from direct shear test of soil with

construction waste
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Table 5 Results from consolidation test of soil with construction waste

3.5 m IRE 5.0 m ¥R 9.0 m ¥REE 11.0 m IR
W RS MIRRE R R4 MIRRE WBUE R4 MRRE (ABUR & MIRRE AR
#/kPa  FRE HikE WA AR e AN R #iE SR A 4R SRK
a,/MPa™" E/MPa m /MPa™' a/MPa”' E/MPa m /MPa™' a,/MPa~" E/MPa m/MPa™' a/MPa~' E/MPa m /MPa™'
25 1.890 0.81 1.161 2.189  0.750  1.333 0.809 1.814 0.551 1.126 1.724  0.580
50 1.524  1.070  0.935 2.822 0.582 1.718 0.850 1.727 0.579 0.711 2.732  0.366
100 1.031 1.581 0.632 0.611 2.690 0.372 0.442 3.321 0.301 0.870 2.232  0.448
200 0.614 2.656 0.377 0.550 2.988  0.335 0.340 4.318 0.232 0.535 3.630 0.276
400 0.268 6.090 0.164 0.271 6.069 0.165 0.133 11.036 0.091 0.297 6.536  0.153
800 0.166 9.823 0.102 0.192  8.555 0.117 0.067 21.793  0.046 0.155 12.520  0.080
1 600 0.071 23.166 0.043 0.081 20.309 0.049 0.041 35.427 0.028 0.077 25.197  0.040
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