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Fundamental Study for Compaction Methods by Mechanical Tests
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Abstract

In this study, compaction evaluating program based on ASTM critria is developed bu analyzing the results of laboratory
tests. And the laboratory tests such as compaction test, triaxial test and resonance column test of subgrade soils are
performed to develop compaction management methodology at seven test sites. Especially, to figure out characteristic with
changing compactive efforts, the test was carried out at five levels of compactive efforts at each soil sample. Database was
set up from the test results. With the methodology using mechanical property - the elastic modulus, the gap between road
design and management and road construction management is narrowed.

The regression equation of G/Gmax is proposed at each strain level of subgrade soils according to AASHTO criteria, and
the relationship between fundamental properties of soil mass and degree of compaction is derived as well. The
development of compaction management and field compaction management method is proposed by the elastic modulus
based on mechanical tests.

Keywords : compaction test, triaxial test, resonance column test, compaction evaluation program,
compaction management method
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4q 170 (t/m® | 1.9036 1.9440 1.9035 | 7Ydmax (t/m®) 1.9441 1.944 0.00

o(%) 9.3981 | 11.2032 | 12.8748 OMC(%) 11.1347 11.135 0.00

49 |78 (t/m?®) | 1.8853 1.9315 1.9305 | 74 max (8/m®) 1.9556 1.939 0.85
©(%) 7.8691 9.7449 | 11.9667 OMC(%) 10.9253 10.819 0.98

55 |7 (t/m?®) | 1.9428 1.9724 1.9152 | Yamax (t/m®) 1.9731 1.973 0.01
w(%) 8.7591 | 10.7039 | 12.7560 OMC(%) 10.4376 10.437 0.01

61 |2 (t/m® | 1.9508 1.9815 1.9061 | 7dmax (t/m®) 1.9828 1.983 0.01
w(%) 8.5456 | 10.4878 | 12.6490 OMC(%) 10.1570 10.156 0.01

va (t/m?) | 1.9786 1.9857 1.9197 | Ydmax (t/m®) 1.9967 1.997 0.02

66 w(%) 8.4076 | 10.6437 | 12.2603 OMC(%) 9.6644 9.665 0.01
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LL g o a 5 LL V] ) a €
27 2.74 | 10.60 | -4.31 | 23.62 27 2.20 | 12.80 | -6.80 | 31.40
25 3.24 8.89 | -7.76 | 34.70 53 2.50 | 10.60 | -7.50 | 37.60
34 3.79 6.40 | -11.54 | 50.99 67 2.70 8.80 | -7.90 | 43.10
33 2.84 8.05 | -14.45 | 61.14 29 2.20 | 13.00 | -3.30 | 21.40
32 2.59 885 | -5.58 | 31.56 37 3.20 8.70 | -3.30 | 23.40
39 151 | 1200 | -5.64 | 36.66 24 2,50 | 12.90 | -4.30 | 23.30
33 2.50 | 10.80 | -7.40 | 37.50 43 3.00 8.30 | -8.20 | 42.30
31 2.50 | 10.90 | -6.60 | 35.20 32 2.40 | 1240 | -460 | 25.60
35 2.80 9.90 | -7.90 | 38.60 32 2.30 | 1150 | -5.80 | 30.80
27 2.20 | 13.10 | -6.10 | 30.00 55 2.90 7.80 | -11.20 | 54.30
41 2.90 8.80 | -7.50 | 39.00 34 2.30 | 1080 | -7.00 | 37.10
17 1.80 | 1540 | -3.00 | 17.70 70 3.50 530 | -9.20 | 50.30
18 2.00 | 15.00 | -2.60 | 15.90 49 10.00 | 10.00 | -9.40 | 44.40
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E 6. NEUSABOE T8 SAR( : kPa)

H A (UU) g A (CU) g A4 (CD)

6.=50 | 6.=100|0.=150| 6.=50 | 6:=100 |6.=150| 0.=50 |0.=100| =150
E: 18.64 | 28.61 | 4545 | 21.33 | 37.69 | 71.92 | 20.63 | 36.39 | 71.79
Ez 20.9 32.67 | 48.14 | 22.63 | 39.84 | 76.32 | 21.29 | 39.14 | 77.38
1 Es 23.62 | 35.00 | 55.46 | 23.90 | 44.83 | 79.88 | 25.30 | 46.14 | 88.47
E4 24.71 | 37.25 | 58.02 | 26.39 | 48.92 | 8545 | 26.82 | 48.56 | 92.19

Es 26.03 | 39.02 | 60.72 | 28.49 | 52.64 | 91.78 | 28.56 | 52.21 | 102.78

E1 20.14 | 30.09 | 42.24 | 19.84 | 36.07 | 53.04 | 18.54 | 33.18 | 67.28
Ez 20.86 | 31.89 | 47.61 | 24.19 | 40.10 | 68.43 | 21.56 | 36.18 | 75.89

2 Es 23.91 | 32.83 | 52.03 | 29.07 | 43.289 | 75.56 | 23.542 | 41.19 | 80.84
E4 25.08 | 35.42 | 55.27 | 32.31 | 48.47 | 83.11 | 25,62 | 47.46 | 89.57
Es 26.78 | 38.04 | 59.55 | 34.386 | 56.00 | 92.29 | 27.19 | 51.97 | 98.49

E: 23.20 | 32.78 | 50.18 | 18.83 | 33.25 | 57.38 | 16.03 | 26.08 | 59.95
K 24.53 | 34.09 51.9 19.96 | 34.45 | 60.76 | 16.83 | 27.40 | 61.33
3 Es 25.19 | 35.60 | 53.87 | 21.44 | 36.18 | 63.88 | 18.66 | 31.74 | 68.09

E4 26.18 | 36.22 | 56.64 | 22.75 | 39.47 | 69.20 | 19.26 | 32.88 | 72.28
Es 28.81 | 40.61 | 60.04 | 24.00 | 44.40 | 74.00 | 20.33 | 39.60 | 78.32
E1 18.64 | 28.61 | 45.45 | 21.33 | 37.69 | 71.92 | 20.63 | 36.39 | 71.79
E2 20.90 | 32.67 | 48.14 | 22.63 | 39.84 | 76.32 | 21.29 | 39.14 | 77.38
4 Es 23.62 | 35.00 | 5546 | 23.90 | 44.83 | 79.88 | 25.30 | 46.14 | 88.47
E4 24.71 | 37.25 | 58.02 | 26.39 | 48.92 | 85.45 | 26.82 | 48.56 | 92.19
Es | 26.03 | 39.02 | 60.72 | 28.49 | 52.64 | 91.78 | 28.56 | 52.51 | 102.78
E1 23.20 | 32.78 | 50.18 | 18.83 | 33.25 | 57.88 | 16.03 | 26.08 | 59.95

E2 24.53 | 34.09 | 51.90 | 19.96 | 34.45 | 60.76 | 16.83 | 27.40 | 61.33
5 Es 25.19 35.6 53.87 | 21.44 | 36.18 | 63.88 | 18.66 | 31.74 | 68.09
E4 26.18 | 36.22 | 56.64 | 22.75 | 39.47 | 69.20 | 19.26 | 32.88 | 72.28
Es 28.81 | 40.61 | 60.04 | 24.00 | 44.40 | 74.00 | 20.33 | 39.60 | 78.32

E1 37.30 | 41.62 | 44.68 | 18.65 | 32.92 | 51.95 | 16.46 | 30.25 | 36.11

Ez 44.16 | 46.14 | 49.58 | 20.95 | 37.04 | 59.93 | 18.26 | 31.26 | 44.40

6 Es 47.16 | 53.48 | 55.38 | 22.91 | 40.71 | 64.59 | 21.48 | 34.57 | 47.53
4 50.88 | 57.29 | 61.31 | 24.82 | 45.21 | 70.11 | 22.47 | 40.80 | 54.47
Es 55.49 | 63.13 | 67.71 | 26.22 | 50.17 | 78.21 | 24.22 | 44.98 | 63.75
E1 18.56 | 27.06 | 41.86 | 13.89 | 25.39 | 47.60 | 11.88-| 22.97 | 44.82
Ee 20.42 | 29.57 | 44.55 | 15.37 | 28.31 | 53.35 | 15.05 | 26.51 | 52.23
7 Es 22.85 | 31.98 | 46.72 | 17.45 | 34.24 | 59.12 | 17.24 | 27.94 | 57.39
E4 23.57 | 33.67 | 50.25 | 20.58 | 42.71 | 68.90 | 19.10 | 31.48 | 62.49
Es 25.17 | 35.63 | 54.85 | 22.73 | 47.04 | 78.61 | 21.79 | 35.25 | ©68.53
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E7. #54 S0ECSE SAzice] simes 2
I S EELLE w5 R
A B R? A B R? A B R’
50 0.007 1.834 0.980 0.007 1.821 0.931 0.006 1.845 0.978
1 100 0.005 1.820 0.953 0.003 1.842 0.974 0.003 1.852 0.996
150 0.003 1.822 0.984 0.003 1.782 0.949 0.002 1.844 0.996
50 0.012 1.719 0.872 0.006 1.838 0.914 0.011 1.759 0.947
2 100 0.012 1.614 0.970 0.005 1.797 0.945 0.005 1.809 0.956
150 0.005 1.731 0.933 0.002 1.826 0.935 0.003 1.756 0.972
50 0.021 1.171 0.945 0.022 1.243 0.994 0.008 1.452 0.933
3 100 0.014 1.188 0.903 0.01 1.340 0.951 0.026 1.250 0.958
150 0.012 1.07 0.992 0.007 1.265 0.998 0.006 1.311 0.976
50 0.004 1.785 0.869 0.007 1.751 0.891 0.007 1.775 0.956
4 100 0.007 1.644 0.984 0.003 1.785 0.978 0.003 1.812 0.974
150 0.005 1.691 0.937 0.001 1.817 0.953 0.002 1.77 0.980
50 0.005 1.632 0.958 0.007 1.616 0.966 0.004 1.678 0.977
5 100 0.004 1.608 0.958 0.002 1.693 0.937 0.003 1.657 0.978
150 0.004 1.581 0.968 0.001 1.677 0.872 0.001 1.651 0.966
50 0.003 1.633 0.941 0.006 1.617 0.978 0.006 1.636 0.988
6 100 0.002 1.643 0.994 0.003 1.644 0.972 0.003 1.653 0.937
150 0.002 1.643 0.982 0.002 1.638 0.955 0.002 1.672 0.9297
50 0.005 1.642 0.941 0.004 1.988 0.990 0.004 1.696 0.945
7 100 0.004 1.628 0.958 0.002 1.703 0.992 0.003 1.674 0.945
150 0.003 1.627 0.962 0.001 1.688 0.974 0.002 | 1.671 0.953
E 8. Auizoioiam shAsel si7gs 2t
g v g up 5 L saus
A B R’ A B R? A B R’
50 -0.0027 1.915 0.033 0.0171 1.453 0.419 0.0155 1.519 0.322
100 -0.0023 1.924 0.017 0.0077 1.528 0.339 0.0089 1.516 0.403
150 0.0022 1.729 0.018 0.0046 1.519 0.309 0.0047 1.505 0.473
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