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Laboratory tests on consolidation behavior of soft soils under vibration
drainage conditions

MIAO Yong-hong, LI Rui-bing, CHEN Bang
(Faculty Of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, China)

Abstract: The consolidation characteristics of soft soils taken from one site in Zhenjiang City under vibration drainage
conditions are investigated. A series of laboratory tests are conducted on the saturated soft soils by using the self-developed
dynamic consolidation oedometer. The dynamic consolidation tests are carried out considering the effects of different static
loads, confining pressures, vibration loads and frequencies and they are compared with hydrostatic consolidation tests. The
dynamic response of strain and consolidation drainage during the tests are focused, and the drainage mechanism is thereafter
analyzed. The test results indicate that the vibration process can significantly improve the drainage speed and increase the
displacement of consolidation. The drainage for soft soil is evidently affected by the confining pressure, vibration load and
frequency. The analysis of tests results and its mechanism is of great importance and practical value for improving the existing
foundation treatment techniques.
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Table 1 Physical properties of slurry soils
AR B iF ; Yo 43 75 [
j:% =] 73(1 L“E,3 }L[S:%E H: (ﬁilgﬁ %J\*MI}’%E/A)
1% /(g-em”) /% 10~1mm 1~025mm 0.25~0.075mm <0.075 mm
We it 65.02 1.72 1.47 43.06 27.6 35 32.9 4.5
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Fig. 1 Test apparatus
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Fig. 2 Schematic of drainage channels
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Fig. 3 Set-up of sample
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Fig. 4 Loading curve
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Fig. 5 Variation of drainage volume with time under different
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Fig. 6 Variation of drainage volume with time under different

frequencies (confining pressure of 40 kPa)
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Fig. 7 Variation of drainage volume with time under different
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Fig. 8 Variation of drainage volume with time under different
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Fig. 9 Variation of drainage volume and axial strain with time

under change of amplitude in early and middle periods
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Fig. 11 Variation of drainage volume with time under different
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Fig. 13 Variation of drainage volume with time under different

0 50

confining pressure (f'=5 Hz)



78 KA, 5. A IIRSIHEK [ 25 R IR AT 5T 1305
120 _—
100 it 3 HRehHEKESHN IR R
2 80F W Sif LRI g R IBL R I 45 G sh e, X TR3)
@m— ok HeoK B SEHLEL A ABLA ik 3 50
% a0 —v— TR (1) ARBNFEAES BT AL FR IS 2 7 A 405 T 9% T 1)
0 JE MRS, (EVREAL, RNRIBE RS 22 57, 7EKE
(RS aaa X AN ]y 1AL ) P =i I ) WADN PN

0 20 40 60 8 100 120 140
Fef A /min

14 FEHKFHTRIRIKE K

Fig. 14 Variation of drainage volume with time under different
drainage conditions
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Table 2 Water contents for samples after tests

B W EEREIK A K FEBEK

/50

/Hz /% /% /%
i 45.4 51.6 49.1
#h 1 38.3 45.9 42.6
#h 2 41.4 47.8 443
#h 5 422 50.1 433
) 7 43.5 49.8 45.7

E: WIS EKEN 65.02%.
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