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Installation effect of dry-jet-mixing columns by laboratory model tests

DENG Yong-feng, LIU Song-yu, HONG Zhen-shun

(Transportation College, Southeast University, Nanjing 210096, China)
Abstract: The dry-jet-mixing columns have been widely used in the soft clay improvement of highway engineering, but the
installation effect has not been understood deeply. A model machine was established to study the installation effect. Before the
laboratory model tests, the block soils were sampled by the large diameter PVC tubes, and the samples were preserved from
disturbance. After the lab oratory model tests, it was found that the physical properties of the surrounding soils were the same as

those before installation, but their strength decreased. It was also emphasized that the strength of the surrounding soils

decreased with the increase of jet pressure and the decrease of distance between the test point and the column border.
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Table 1 Main parameters of the dry-jet-mixing machine
BEHLIL S b B /m JCHE FLAR/mm BiHLEE /(e min ') $2THEE/(m + min ') B RS /mm
18.40,61, 1.96,1.32
PH-5A ! 14.5 500 114x114
90,134 0.9,0.6,0.27
R2 BEMNEESH
Table 2 Main parameters of the model machine
HFR R T F/mm AE B4R /mm WU/ (e s min Yy 3T/ (mm smin ) B EURS/mm
Bifol i # 800 60 4, 6, 9 60,90,137 20x20
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Fig. 1 Sketch of the model machine
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Fig. 2 Parameters of auger of the model machine
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Fig. 3 Auger of the model machine
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Fig. 4 PVC tube for sampling
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Fig. 5 Sampling by PVC tube
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Fig. 6 Micro piezometer
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Fig. 7 Soil sample after installation of piezometers
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Fig. 8 Auger drilling
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Fig. 9 Auger heaving
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Fig. 10 Dry-jet-mixing column
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Fig. 11 Pore pressure during installation of dry-jet-mixing columns
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Table 3 Properties of surrounding soil after installation of dry-jet-mixing columns
o Ak Wi PR/
WEK I J)/MPa LbiE &K % PR /%
6=2.33 =3.17 =4.0 =2.33 6=3.17 =4.0 6=2.33 =3.17 =4.0
0.10 2.61 2.60 2.57 59.1 57.0 58.0 68.1 70.4 67.1
0.15 2.63 2.61 2.62 67.8 67.2 68.5 73.2 73.1 73.2
0.20 2.66 2.67 2.68 68.5 70.4 67.1 722 71.5 739
0.25 2.66 2.67 2.68 72.5 73.7 74.8 75.5 72.6 76.0
0.30 2.64 2.64 2.65 53.8 53.6 54.7 61.0 61.8 62.4
0.40 2.68 2.67 2.65 58.5 58.0 57.1 73.4 73.4 73.9
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Fig. 12 Unconfined compression strength of surrounding soil after installation of dry-jet-mixing column
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Fig. 13 Influence of jet pressures on unconfined compression
strength of soil
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