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Study on the Permeability Characteristics of Sand Reinforced with
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Abstract: The constant head permeability test and variable head permeability tests were carried on
polymer reinforced sand to study the influence of polymer concentration, density and curing time on
the permeability of reinforced sand. The reinforcement mechanism of polymer was analyzed in depth
with the test results and SEM. The results show that the polymer concentration, curing time and den-
sity have a significant influence on the permeability of the reinforced sand. With the polymer concentra-
tion, density and curing time increasing, the initial time of outflow water become longer, the permea-
bility coefficient decreases rapidly, and relative permeability resistance coefficient of the sand increases
rapidly. The most significant effects of the polymer concentration and curing time on the permeability
of the reinforced sand are 1%-5% and 3~12 h. The polymer membrane in the sand forms a stable
structure through wrapping and connecting sand particles, so as to enhance the bond strength between
sand particles, and reduce the void ratio, thereby improving the permeability of sand.
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Table.1 Physical properties of polyurethane curing agen

W/ Fpg/ BEEEL/ BERERSTE]/

(mPa-ss) % s
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N e A R R e o QIS AN N I I Wl P
e SR TR R Tl S NS IR 7 N (e ol B T NI 4
JNF R 43 ) o 1.66 F11.35 g/em®, BF + (19 BORL
#do R 0.14 mm, N5 REC, R 2.57, i B R E
CoH 1.05, )8 FHREA RIFHD .

—
i=3
(=}

®©
(=}
T

(=)
(=]
T

S
(=1
T

[ 3
(=}
T

ANTFRRARRORL B E 2/ %

(=]

1008 06 04 02
Fited / mm
R R Rl il 2

Fig.1 Particle size distribution curve of sand
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Fig.2 The relationship between the initial time of outflow

water of reinforced samples and the concentration of

polymer
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Table 2 Results of constant head permeability test
. FEps i) /h
s/ 3 6 12 24
Y K I K/ th K B K/ K B K/ K K/ 7K i K/
[A]/min  (cmes™") [f] /min (cmes™")  [A]/min (cmes™") [d]/min  (cmes™')  [A]/min (cmes™")
0 0.03  1.69x10°° 0.03  1.7X10°* 0.05 1.69x10°* 0.05 1.69Xx 1077 0.05  1.70X107*
1 0.03  1.68x10°° 0.13  9.74X107*  0.42 8.42X107° 0.45  8.31X10°° 0.58  7.49x107°
3 0.07 8.96x107° 1.37  2.64X107°  2.38 2.27X107° 3.00 1.65x107* 413 8.19X10°*
5 0.08 6.58X107° 2.25  2.62X107" 5.03 2.40Xx 107 6.10  2.37X107* 30.17  2.06 X107
7 0.10  5.09x10°°* 37.17 1.16X107" co — oo — oo —
9 0.13  3.92X107°  66.67 7.46X107° co — oo — co —
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Table 3 Results of constant head penetration test on different density sand soil

W/ (geem )

I AL R /% 1.40 1.53 1.56 1.61
K/(cmes™") R K/(cmes™") R K/(cmes™") R K/(cmes™") R

0 1.68X 107" 1.00 1.54X107* 1.00 1.43X107* 1.00 1.32X107* 1.00

1 1.29X 107" 1.30 1.02X107* 1.51 9.20X107° 1.55 8.50x107° 1.55

3 5.50X107° 3.05 4.30<107° 3.58 3.00<107° 4.77 1.80x 1077 7.33

5 2.60x107* 6.46 1.70x 107 9.06 9.00x107* 15.89 3.00<107* 44.00
7 5.00<107* 33.6 0 o 0 o 0 o
9 0 o 0 ) 0 oo 0 co
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- R/ I Ak 70 e B/ 26
(geem™) 5 7 9
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