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A field experimental study of sludge vacuum preloading based on
the temperature increasing heating technology
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China; 2. Jiangsu Xintai Geotechnical Technology Co. Ltd., Yixing, Jiangsu 214200, China)

Abstract: Temperature increasing heating combined with vacuum preloading is a new sludge dewatering and
consolidation technology, and relevant field experimental research has not been carried out. The Baiyangdian
sediments are taken as the research object in this study, an intermittent temperature mass phase change vaporizer
combined with vacuum preloading is used to conduct field experimental research on sludge dewatering and
consolidation. The technical principle of temperature increasing heating combined with vacuum preloading is
expounded from the aspects of thermodynamics and osmotic consolidation theory, and the treatment effect is
compared with conventional vacuum preloading. The results show that the technology of warming and heating

combined with vacuum preloading can greatly improve the consolidation settlement of sediments. The volume
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compression rate is about 3 times that of the conventional vacuum preloading, the water content of the sediments
is 34.59%, which is 18.6% lower than that of the conventional vacuum preloading, the strength of vane is about 2
times higher, and the degree of consolidation after 61 d of treatment is 83.3% to 85.4%. However, there is uneven
settlement on the surface of sediments after treatment, showing that the farther away from the warming device on
the plane, the smaller the settlement. According to the effective stress theory of saturated soil, the closer to the
temperature increasing device, the faster the pore water pressure dissipates. When the temperature increasing
heating stops, the pore water pressure has an obvious rebound phenomenon. The closer to the temperature
increasing device, the greater the rebound, which is mainly related to the buried depth, loading time and
temperature loading mode of the temperature increasing device. At the same time, according to the variation law of
sediment moisture content and settlement, it is preliminarily determined that the effective radius of the temperature

increasing device is 2 m to 3 m. The results may provide technical guidance for the engineering application of this
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technology.
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Fig. 1 Relationship curve between vacuum pressure and boiling
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Fig.2 Schematic diagram of influence of heating on soil
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Table 1 Physical and mechanical properties of sediment
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Fig.3 Plan of temperature increasing heating combined with vacuum preloading test site
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Fig.4 Schematic diagram of warming device
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Table 2 Physical and mechanical properties of treated sediment
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Table 3 A and B unit consolidation degree calculation table
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Fig. 12 Variation curve of water content and depth (distance)

AT BHLIL

Tt

—n 1=
o R A

E13 irElEsnEE
Fig. 13 Schematic diagram of elevation measuring points

Zi BRTIR, IIRVE 5K Mo A 5 R 2
(1 I g A A R TR 2 R e A R AR 2 ~
3 m, f oAl A, RS IR 2R B 0 RO [ TR 24 D
3me WA — R R VI 1R P, AR 30 8 il 25 1) A 2
AT I, FLAS A FRE PRI AL DL R AL
Y 52 i 8 8 I A AR S R B3/ 0N, HA RO [T R 1 32 FC
25 T AT BOM [ R E B2 B0R, IR R 28074
A BLAS T A A 00 3 R — i 10 m™, fH it %
B U PR Y 5E 35 A HE K SRR BB R, VF 2225
F RS S B L2 TR A 0 [ 9 B T ik 20 mY, E F A
25 m Ao A7 VL R R A K DR VA 7
A TR, X 38 T 26 5 1 T e A iy B R BEOR B vy, H
A BN T R HE 5 B e — 2P B BIE ST R IE

4 #Fig

(1) DS fin A IBe 5 28 R BRI R, ik T



- 132 - IK SCHb T

T i o5 4 1

x4 WEPOAEERSSE
Table 4 Elevation of points at different distances from the
heating center

= /m
At O~Alm 1~A2m 2~A3m 3~A4m B 0~A1m 1~A2m 2~A3m 3~A4m
TOERL JERL JER JuE T iRl R JEH
1.06 0.95 1.29 1.19 1.16 1.09 1.10 1.06 1.02 1.06
0.98 1.15 1.18 1.06 1.20 1.16 1.17 1.08
1.01 1.03 1.09 1.06 1.20 1.16 1.23 1.13
1.03  0.90 1.03 1.15 1.01 1.15 1.27 1.16
1.21 1.17 1.14 1.16 1.10 1.15 1.29 1.36
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1.19 1.11 1.22 1.14 1.14 1.23 1.19 1.32
1.15  0.96 1.09 1.08 1.22 1.15 1.25
0.99 1.18 1.08 1.10 1.24 1.11
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1.14 097 1.16 1.21 1.26 1.20
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Fig. 14 Elevation change curve from surface projection center of
temperature increasing device
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