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Evaluation of compaction effect of gravel soil subgrade
by modulus method
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Abstract: According to engineering characteristics of gravel soil subgrade, and through simulating the actual working
conditions, this paper has applied the bearing plate test and the portable falling weight deflectometer to detect the reaction
modulus and dynamic resilience modulus of gravel subgrade under different gravel content and reinforcement conditions.
Based on the test results, the effects of different gravel content and reinforcement conditions on the reaction modulus and
dynamic resilience modulus of gravel subgrade are analyzed. The results showed that under the same compaction degree,
the reaction modulus and dynamic resilience modulus of gravel subgrade increase with the increase of gravel content, and
the higher the compaction degree, the more significant increasing effect of the gravel content on the improvement of the
reaction modulus and dynamic resilience modulus. The reaction modulus and dynamic resilience modulus increase with
the increase of the number of reinforced layers, especially when the compaction degree is low. Based on the intrinsic
connection between the compaction degree and the modulus of the filled soil (including the reinforced soil), the
functional relations between the reaction modulus, the dynamic resilience modulus and the compaction degree are
proposed. Referring to the design specification of highway subgrade, this paper proposes the evaluation criteria of
reaction modulus and dynamic resilience modulus of different parts of gravel soil subgrade. The research results have
practical significance for testing and evaluating the compaction effects of gravel soil subgrade in engineering practice.
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Fig. 1 Diagram of different gravel soil with different stone
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Table 1 Gravel soil parameters
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Fig. 2 Gradation curve of different gravel soil with different
stone contents
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Table 2 Reinforcement parameters
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| 19.61 392.20 30.32 13.72
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Table 4 Compaction test results Yo
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Fig. 5 P-s curve of different gravel soil subgrade under
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Fig. 6 P-s curve of reinforced and unreinforced gravel soil
subgrade under different compaction degrees (G=75%)
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Fig. 13 Correlation between reaction modulus and
compaction degrees (G=75%)

3 MEARIIENAEN
HREAR R0 A5 1 S TSR 9 A L 5

FE RIS R R 2, AR RIS (n=0, G=75%)
FINEG (n=3, G=75% C(HNfHEIEE 20 cm)) W4+

JE 52 EI%
14 FEERESELEBEXMEZE (G=75%)

Fig. 14 Correlation between dynamic resilience modulus and
compaction degrees (G=75%)

I i A AN (] e S R A7 0L T X I ) B ke sz o A% e A
B FERCR A . L, FESCPR TAET, AT M
i 58 A By [ AR A s I R AR e I AU A 18 A
T EREL IR SEROR « G5B A BRI BT RLEN AR
TR, SRR 5 K 6 Frs TR NEE . 3l
[r] SR B AR A B R TR SRR PN T ik

*5 ETRNRE. EERENEALEEEIYRTERE (G=75%)

Table 5 Evaluation criteria for compaction effect of gravel soil subgrade based on reaction modulus and dynamic resilience

modulus (G=75%)
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Table 6 Evaluation criteria for compaction effect of reinforcement gravel soil subgrade based on reaction modulus and

dynamic resilience modulus (Reinforcement spacing 20 cm)
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