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Characterization of Penetration and Soil Improvement Performance using
Environmentally Friendly Polyurethane Injection Materials
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Ryusuke KISHIMOTO
Satoru NAKAJIMA

O In the chemical injection method, the characteristics of polyurethane injection materials is as follows; short

solidification time, exhibiting the high strength, and so on. However, the mechanism of penetration, foaming and

solidification during injection into the ground is unclear, in addition, concerned about the impact on the surrounding

environment. In this report, injection tests into simulated ground for evaluating the penetration performance, and

aging degradation evaluation tests for confirming strength and elution are conducted.
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Table [0 Experiment cases

Experiment case Viscosity Name of simulated soil I\r/]ize;occtiitoy/n
No. 0 mPals@2001 O 0 L/minD

1 1000 silica sand No.2 0.189

2 1000 silica sand No.2 0.944
3 1000 silica sand No.2 1.887
4 1000 silica sand No.4 0.189
5 1000 silica sand No.4 0.944

6 1000 silica sand No.4 1.887

Single-grained

! 1000 Musashino Grave Formation 0.189

8 1000 Single-grained 0.189
Musashino Grave Formation '

9 2000 silica sand No.2 0.189
10 2000 silica sand No.2 0.944
11 2000 silica sand No.2 1.887
12 2000 silica sand No.4 0.189
13 2000 silica sand No.4 0.944
14 2000 silica sand No.4 1.887

Single-grained
15 2000 Musashino Grave Formation 0.189
Single-grained
L 2000 Musashino Grave Formation 1.887
17 3000 silica sand No.2 0.189
18 3000 silica sand No.2 0.944
19 3000 silica sand No.4 1.887
20 3000 silica sand No.4 0.189
Single-grained
21 3000 Musashino Grave Formation 0.189
Single-grained
22 3000 1.887

Musashino Grave Formation

5BCIFOC Physical property of three soil materials

Density of soil  Maximum  Minimum hydraulic

Soil name particle void ratio  void ratio  conductivity
pll g/cm®0] €max 10 €max 10 Kl m/s00
silica sand No.2 2.640 0.954 0.679 5.64x 10%
silica sand No.4 2.645 0.925 0.618 2.92x 10*
Single-grained Mu_sashmo Gravel 2646 0.740 0.461 7 30% 10%
Fomation

O0O000000000DOO0O0DOO0Table M bO

9% cbooboboobobobooboooodn 1000mPads

I silica sand No.2
g s sand o D0000000000000040000000
I 000000000w0501500000000006
%i‘; 000000000000
5 % 000000000000000000000000
[ o 0 Table 0 OFig. 00000
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"JH O Grain size accumulation curve of three soil materials
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Tableld [0 Physical property of materials used in the test

Density of soil  Maximum  Minimum hydraulic

Soil name particle void ratio void ratio  conductivity
pll g/cm®0] €mag 10 €ma 10 K m/s0
silica sand No.2 2.64 0.96 0.68 1.02x 102
silica sand No.4 2.65 0.93 0.61 2.81x 104
silica sand No.5 2.62 0.81 0.51 3.00x 104
No.1 simulated soil 2.60 0.64 0.44 3.24x 103
No.2 simulated soil 2.57 0.54 0.38 3.05x 103
No.3 simulated soil 2.58 0.51 0.31 1.43x 10
No.4 simulated soil 2.63 0.63 0.39 2.74x 104
No.5 simulated soil 2.66 0.55 0.31 7.65% 10°°
No.6 simulated soil 2.56 0.51 0.27 1.32x 104
No.7 simulated soil 2.61 0.64 0.38 2.46x 104
No.8 simulated soil 2.62 0.60 0.33 3.04x 10°°
No.9 simulated soil 2.60 0.67 0.35 1.50x 10°°
Kimitsu sand 2.72 1.05 0.68 1.02x 104
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