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Experimental study on stabilized excavated sludge based on
structural support-solidification technique
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(1. Zhejiang Huakun Geological Development Co., Ltd., Wenzhou 325006, Zhejiang, P. R. China; 2. Wenzhou Key
Laboratory of Geological Resources and Ecological Environment, Wenzhou 325006, Zhejiang, P. R. China; 3. The
11th Geology Team of Zhejiang Province, Wenzhou 325006, Zhejiang, P. R. China; 4. Wenzhou Construction
Residue Utilization and Development Co., Ltd., Wenzhou 325700, Zhejiang, P. R. China)

Abstract: To dispose of sludge and construction waste and facilitate their common resource utilization, the
solidification tests of sludge are carried out in the laboratory and in site. In the field test, the construction waste
is used as aggregate and added to the sludge by 15% of the mass ratio of the sludge, and then the sludge
solidified agent is added to the sludge. Sludge, construction waste and solidified agent are mixed evenly by

mechanical stirring, and finally the solidified soil is cured. The laboratory test results show that when the
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content of solidified agent is 8%, the strength of solidified sludge is quite high, and the laboratory UCS of
solidified sludge can reach 320 kPa after curing for 28 days. The cone penetration test and plate loading test in
field show that the solidified agent has an obvious solidifying effect on sludge. With low dose solidified agent,
the structure effect of aggregate is not obvious. When the content of solidified agent is 8%, the structure effect
of aggregate is beneficial in improving the bearing capacity of solidified sludge and the characteristic soil bearing
capacity can reach 325 kPa. The improvement rate of solidified sludge by structure effect is 71.05% , which
facilitates the common resource utilization of silt and construction waste.

Keywords: sludge solidification; aggregate; resource utilization; structural supported action; bearing capacity
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Table 1 Physical properties of sludge

K w/ % Wb w /%% IR wp/ % AHLE S P/ % fLBR I e T py/(g/cm’)  JELFHE E/MPa
66.3 52.5 27.5 1.821 0.86 2.03
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Table 2 Chemical composition of the solidified agent

%

Ca0  Fe,0, Si0, MgO ALO, Na,0 SO, ek

68.21 2.07 17.22 3.42 3.13 0.08 1.44 1.25

®3 BHAIRBRIRKE TSR

Table 3 Indicators of construction waste

Rt/ R/ 2R MR i/ oK
cm MPa /% (kg/m*) /%
2~10 =5 46.6 1480 0.77
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Fig. 1 Gradation curve of construction waste
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Table 4 Mixing ratio of solidified sludge of laboratory test

[ fL5H B4/ s e/ g [# 1L 551/ g
0.5 995 5
1 990 10
2 980 20
4 960 40
8 920 80
12 880 120
16 840 160
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Fig. 2 The layout of site test
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Fig. 3 Changes of water content of samples

with percent of solidified agent
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Table 5 Difference between the decrease value of

moisture content and the theoretical calculation value

FKRREALE S B A2 22/ %

e/
d

B Bt B4 Bi g Bi B

0.5% 1% 2% 4% 8% 12%  16%

1 0.22 1.74  2.72  2.95 5.55 6.49 7.34
7 1.47 1.64 3.27 3.65 6.25 7.29 9.19
28 1.67 2.29 3.82 4.55 6.6 7.44  9.59
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Fig.4 Compression coefficient and compression

modulus with the percent of solidified agent
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Fig.5 Changes of pore ratio and density of samples

with the percent of solidified agent
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Table 6 Summary of the specific penetration resistance

values of solidified sludge (28 days)
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