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Effect assessment of sodium silicate self-permeated grouting in intact loess
JIN Xin , WANG Tiehang , YU Kangkang , LUO Yang , ZUO Tengfei
(College of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055)

Abstract: Studies in the feasibility and reinforced effect of sodium silicate self-permeated grouting in loess area have been carried
out on the basis of intact loess’s macropore characteristic. The reach of grouting and its feasibility can be acquired via field grouting
test. Through unconfined compressive strength and water stability test, the intact loess strength and water stability are well improved.
From the laboratory self-permeated grouting model test, the grouting radius decreases with the increase of loess water content and
increases with the increase of void ratio. Under the condition of the same void ratio and near water contend, the intact loess strength
is far greater than structureless loess which shows that intact loess macropore contributes to the effect of self-permeated grouting.
Laboratory and field test results show that reinforced intact loess has excellent strength and anti-deformability. Columnar diffusion
equations for self-permeated grouting were established through mechanics of fluids in porous media. Within the acceptable range, the
grouting radius and amount from field test had respectively differences about 25%and40%to the calculated values with the proposed
equation.

Key words: intact loess ; macropore; sodium silicate; self-permeated grouting; unconfined compressive strength; water stability;
columnar diffusion
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Tab. 1 Average values of loess’s physical and
mechanical properties
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Tab.2 Parameters of sodium silicate
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Fig. 1 Layout plan of grouting holes
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Tab.3 Depth of grouting holes
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Fig. 3 Reinforced intact loess’s strength variation trend of

different depth
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Fig. 4 Curves of reinforced intact loess’s unconfined
compressive strength of different depth
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Fig. 5 Reinforced intact loess’s strength variation trend of
different radius
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Fig. 6 Curves of reinforced intact loess’s unconfined
compressive strength at the same depth of different radius
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Fig. 8 Self-permeated grouting radius variation trend of
different water content
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Fig. 9 Contrast curves of reinforced structureless loess’s
unconfined compressive strength of different water content
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Fig. 10 Structureless loess’s self-permeated grouting

radius variation trend of different void ratio
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Fig. 11 Contrast curves of reinforced structureless
loess’s unconfined compressive strength of
different void ratio
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Tab.4 Reinforced radius of self-permeated grouting
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Fig. 12 Contrast curves of reinforced intact loess’s and
structureless loess’s unconfined compressive strength
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Tab.5 Overall results of self-permeated grouting test
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