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Experimental study on dynamic properties of soil modified by superpolymer
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Abstract:

Mud boil, one of the main railway roadbed diseases, has a direct effect on the safe run of trains, because it
may cause the decline of roadbed elasticity through softening of bed and hardening of ballast. It is proved practically that
chemical grouting can do with it. For evaluating the positive role of the selected superpolymer to the soil in roadbed,
this paper operates the dynamic triaxial test by simulating the properties of soil, the static stress, the cyclic dynamic
stress and drainage condition in site. The results show that dynamic strength of the modified soil by superpolymer
increases in a considerable degree. The dynamic properties also get a conspicuous reformation. Subsequently the positive
role is affirmed in engineering practice
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Fig. 1 Stress condition of conventional dynamic triaxial tests Fig. 2 Time-process records of stress and strain
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Table 1 Physico-mechanical indexes of undisturbed soils
v Vi G
k /AN m 3 /AN® m™ 3 /kg® m~ 3 e Po /1003 em® s~ ! /k Pa
K538 544 17. 0 20. 6 16. 6 2.66 0.51 88. 7 3. 86 58
2 4
Table 2 Mixture proportion of the superpolymer Table 4 Relationship between repetition frequency
of maximum stress and speed
400 8 2 (H 1)ml fo /He 38 10.5 15.0 22.6
400 8 0. 3% 25
: N 2 mm
., 400 g , 31
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Table 3 Dynamic and static stresses at different )
roadbed depths under rails
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. /k Pa &N (
/m 4 /kPa ke /k Pa
0 69.2 15. 4 0 15.4 4.49 84. 6 0 e )’ 4 ’ ’
0.3 57.5 15. 4 5.7 21.1 2.73 72.9 )
1.0 37.37 13.68 19.0 32.68 1.14 51. 05 o
20 20. 18 11. 45 38.0 49.65 0.41 31. 63 33 _ ( . )
3.0 10. 90 9.5 57.0 66.5 0.16 20. 4
& X 5
4.0 5.88 7.65 76.0 83.65 0.07 13. 53 ?
2
50 3.18 6.4 95.0 101.4 0.03 9. 58 2] )
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Fig. 5 Dynamic stress-strain curves of

Fig. 3 X-gN curves of soils modified by superpolymer soils modified by superpolymer

6.0 4.0

— DS
5.0F ——- B

..

0.0 M 1 M 1 N /] 1 ] 0.0 1 1 1 | 1 1 X I i |
o 1 000 2 000 3 000 4 000 0.0 0.2 0.4 0.6 0.8 1.0
N LY | 1%
4 &N 6 ( ) EX

Fig. 6 Dynamic elastic modulus-strain curves

Fig. 4 Cyclic strength curves of soils modified by superpoly mer of soils modified by superpoly mer
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Fig- 7 Hysteresis curves of soils modified by superpolymer
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Fig. 6 Tensile zones
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