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Application Study of Impact Roller Compaction Method to
Strengthen Silt Subgrade
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Abstract: According to the characteristics of the Yellow River alluvial plain silt subgrade filling
including influence by moisture content, difficult to dry, difficult to compact with ordinary rolling
technology, and low production efficiency, the impact roller compaction method was chosen in
construction. Through adjusting the subgrade layer thickness and compaction pass number, the
impact roller compaction test was conducted to detect the surface settlement, peak valley depth,
compaction degree and bearing capacity of subgrade. The impact compression effects of three
virtual thickness silt subgrades were compared and analyzed. The results show that compaction
degree curve appears inflection point when compaction degree of surface soil reaches or exceeds
93%, and the effect of continue rolling on improving compression degree of soil is getting
smaller, then it’s difficult to improve compaction degree of bottom soil up to 96%. The allowed
moisture content w of subgrade filling can be controlled within wey — 4% <o <wo T 4% (woy 18
optimum moisture content) . The recommend silt virtual paving thickness is 0. 8 m, the optimal

rolling pass number is 20, the optimal rolling speeds are 10-12 km « h™'. The surface settlement
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and peak valley depth should be taking as auxiliary indexes to evaluate the compaction effect.

Key words: impact roller compaction; silt subgrade; virtual paving thickness; water content;

compaction degree
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Tab. 1

Physical and Mechanical Parameters of Subgrade Filling
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Fig. 1 Particle Size Distribution Curve of Subgrade Filling
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Fig.2 Impact Compaction Wheel Rolling

Solutions (Unit:cm)
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Tab.2 Water Contents After Different Rolling Pass
Number (Virtual Paving Thickness Is 1 m)

A [F 0 s 3t B B K R %%
RE /m
0 5 10 15 20 25
0.0 16.64 | 15.32 | 15.24 | 16.15 | 14.63 | 13.07
0.5 14.44 | 13.01 | 14.08 | 15.21 | 10.91 | 11.21
1.0 11.83 | 15.26 | 12.30 | 13.11 | 10.50 | 10.56
S | 14.31 | 14.53 | 13.87 | 14.82 | 12.01 | 11.61
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Tab.3 Water Contents After Different Rolling Pass
Number (Virtual Paving Thickness Is 0.8 m)

. R [7 B ik B 1 5 KR %
WRIEZ /m
0 5 10 15 20
0.0 14.72 17.16 16. 34 16. 56 18. 89
0.4 18.01 16. 39 13.94 17. 84 19.03
0.8 18. 90 19. 35 16. 70 16.91 19. 06
¥ {E 17. 21 17. 64 15. 66 17.11 19. 00
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Tab.4 Water Contents After Different Rolling Pass
Number ( Virtual Paving Thickness Is 0. 6 m)

B ENGIE AL RO d & Y
R /m
0 5 10 15 20
0.0 12. 31 18.02 16. 41 16. 67 19.73
0.3 14.01 18. 68 14.72 13.74 18.51
0.6 19.61 18.87 17. 85 17. 44 18. 69
S 15.31 18.52 16. 33 15.95 18.98
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Fig. 4 Relation Curves of Compaction Degree and Rolling

Pass Number (Virtual Paving Thickness Is 1 m)
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