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Experimental study of efficient consolidation drainage for tubes filling with soil material of fine particles
CHANG Guang pin', WU Xiac- nan*, SHU Yt ming', LIU Yun feng', GU Ke'
(1. Water Conservancy and Hydropower Engineering, H ohat University , N anjing 210098, China;

2.Shanghai T otal T ransportation Construction Contracting Ltd., Shanghai 200136, China)

Abstract: The construction speed of embankment with mud filled tubes is constrained by the consolidation drainage efficiency af

ter the filling of tubes, which is related to the gradation of the filling soil material. Smaller soil particle size results in smaller

oonsolidation drainage efficiency. In the southeastern coastal area of China, there are a lot of soil material with small grain size,

which can cause serious clogging when they are filled into the tubes, and therefore the traditional construction scheme of tube

filling is no longer applicable. The comparative study of laboratory tests showed that filling the tubes with the soil material of

high content of fine grained particles can form a soft clay layer at the surface of tubes and cause difficulty for consolidation.

However, opening of mud drainage mouth at the surface of tubes can remove the mud with fine grained particles and then ir

crease the drainage efficiency. The punching bag precipitation tests also suggested that most of the soil material with coarser

grained particles appear in the bottom of the bags while the soil material with finer grained particles occur at the surface of the

bags. The existence of drainage pipe opening at the surface of the bags will not cause loss of coarser grained soil material.

Key words: mud- filled tube; efficient consolidation drainage; drainage sludge
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Fig. 1 Tube model of the laboratory test
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Fig.2 Stirring of slurry and filling equipm ent
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Tab.1 Test conditions

kiR RS R MU

T (%) (%) AL oK ik

1 10 50 0.3mm 1: 3 HARHEK

2 10 50 0.3mm 1: 3 HHTHEK

3 10 50 0.3mm 1: 3 HeZK 780K

4 15 40 0.3mm 1! 3 HEZK oK
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Fig. 3 Seepage pressure in the bottom of tubes under
working conditions 1,2, and 3
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Fig. 4 Seepage pressure in the bottom of tubes under working conditions 4
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Fig. 5 Precipitation test device with small punching bags
2
Tab.2 Precipitation test soil material with small punching bags
RS FREE(%) BERE(%) BREE(%)  LKEH
1 3.6 56.4 40 103
2 10 40 50 113
3 15 45 40 103
4 20 50 30 103
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Fig. 6 Soil material after precipitation
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Fig. 7 Particle compositions in different positions of soil material 1
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Fig. 8 Particle compositions in different positions of soil material 2
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Fig. 10  Particle compositions in different positions of soil material 4
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