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Correlation Analysis Between Geotechnical Properties and CBR
Values of Subgrade Materials in Rural Road Construction

S - T
Son, Tae Gyun -Kwon, Moo Nam

Summary

This study was conducted to evaluate the relationships between the geotechnical prop-
erties and the CBR values of the subgrade materials used in the rural roal construction.
A total of 77 soil samples was investigated and tested from 45 agricultural and industrial
sites in Kyungpook Province. The results obtained are as follows .

1. The maximum dry densities of the coarse grained soils are larger than those of the
fine grained soils. The optimum moisture contents of the coarse grained soils are smaller
than those of the fine grained scils.

2. The mean values of the modified CBR values of the soils classified by the USCS, are
decreased in the order of GP-GM, SW-SM, GM, SC, SP-SM, ML, CL-ML. And, those
classified by the AASHTO are decreased in the order of A-1-a, A-1-b, A-2-4, A-3, A-4,
A-6, A-7-6.

3. As passing percentage of No. 200 sieve is increased, the CBR Value of soils is de-
creased gradually.

4. As the optimum moisture contents of the soil is increased, the CBR values is
decresed the maximum dry density of the soils increased, the CBR values increased.

5. The CBR values are decreased as Group-Index(Gl) are increased. And Activity(A)
is showed no relation with the CBR values.

6. The relation ships between the modified CBR value and standand proctor compac-
tion CBR value at 95% compaction ratio can be expressed as the following equation ! Y
(CBRmod)=2.3638+0.8922X(CBR25).
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Table-1. Sampling Area for CBR Test

Project No. of Sam- No. of Project No. of Sam- No. of
Area pling Site Sample Area pling Site Sample
Sangju-shi 2 3 Youngil-gun 1 1
Sonsan-gun 3 2 Andong-gun 1 2
Kyongju-shi 4 6 Mungyong-gun 2 4
Yechon-gun 1 1 Yongpung-gun 2 3
Songju-gun 3 4 Uisong-gun 3 7
Ulchin-gun 1 3 Kunwi-shi 1 1
Sangju-gun 3 6 Kimchon-Shi 1 4
Youngju-Shi 2 4 Chilgok-gun 1 1
Youngchon-gun 1 2 Koryoung-gun 2 8
Talsong-gun 2 2 Kumnung-gun 2 3
Chongdo-gun 2 3 Ponghwa-gun 1 2
Andong-Shi 1 1
Yongchon-Shi 3 4 Total 45 77
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Table-2. Testing Methods

Items Test Method
Specific Gravity KSF 2308
Liquid Limt KSF 2303
Plastic Limit KSF 2304
Grain Size Analysis KSF 2302

Compaction Test

KSF2312, ASTMD157-5,
ASTMD2216,jISA1210

Laboratory CBR Test

KSF 2320
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Table-3. Classification of Soil Samples

Unified Soi Classfica- | mericen Associaton of
Hon(USCS) State? Highway and Transpor-
tation Officials( AASHTO)
Symbol |Numbers of Sample| Symbol | Numbers of Sample
CL 16 A-l-a 1
- CL-ML 1 A-1-b 11
ML 3 A-2-4 27
SC A-3 1
SM 41 A-4 24
SP-SM A-6 10
SW-SM A-7-6 3
GM - -
GP-GM - -
Total 77 Total 77
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Table 4. Statistical Values of OMC & Y ymax for Classified Soils by USCS

Group Sample OMC(%) Yimax(g/cm?)
Symbols No. R X SD R X SD
CL 16 11.50~31.20 16.88 4.66 1.364~1.900 1.740 0.125
CL-ML 1 - 14.00 - 1.770 -
ML 3 14.60~20.60 17.87 3.04 1.670~1.810 1.725 0.075
SC 9 10.20~14.00 11.92 1.40 1.809~1.953 1.885 0.058
SM 41 8.40~14.50 10.89 1.82 1.771~2.015 1.911 0.061
SP-SM 2 8.00~ 9.50 8.75 1.06 1.900~2.000 1.950 0.061
SW-SM 2 12.00~12.10 12.05 0.07 1.845~1.850 1.848 0.004
GM 2 9.00~16.30 12.65 5.16 1.810~2.010 1.910 0.141
GP-GM 1 - 8.50 - - 1.997 -
Total 77

*R : Range, X . Mean, SD : Standard Deviation.
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Table-5. Statistical Values of OMC & Yimax for Classified Soils by AASHTO

Group Sample OMC(%) Yimex(g/cm?®)
Symbols No. R X SD R X SD
A-l-a 1 - 8.50 - - 1.997 -
A-1-b 11 8.00~12.10 9.44 |.1.19 1.850~2.010 1.952 0.048
A-2-4 27 8.50~16.30 10.99 1.90 1.760~2.015 1.900 0.063
A-3 1 - 10.20 - - 1.921 -
A-4 24 9.00~20.00 13.69 2.59 1.669~2.010 1.836 0.091
A-6 10 10.70~31.20 16.75 5.96 1.364~1.953 1.754 0.164
A-7-6 3 14.50~20.60 17.27 3.09 1.694~1.820 1.744 0.067
Total 7
*R : Range, X : Mean, SD : Standard Deviation.
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Table-6. Maximum and Modified CBR Value for Various Kind of Soils Classified by USCS

Number Maximum CBR Value( %) Modified CBR Value( %)
Symbols (CBRmax) (CBRmod)
of Sample - - =
Min. X Max. SD Min. X Max. SD
CL 16 5.3 13.8 23.3 5.4 3.4 9.3 16.3 3.3
CL-ML - 21 - - - 11 - -
ML 18.6 22.1 28.6 5.7 8 12.2 18 5.2
SC 17 32.7 68.6 20.5 10 18.2 335 10.2
SM 41 11.8 31.6 72.8 14.1 10 18.5 51 8.5
SP-SM 18 19 20 1.4 12 13 14 14
SW-SM 42.9 45 47 2.9 31 34 37 4.2
GM 35.1 35.7 36.2 0.8 25.5 27.8 30 3.2
GP-GM - 54.3 - - 37.8 - -
Total 77
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Table-7. Maximum and Modified CBR Vaiue for Various Kind of Soils Classified by AASHTO.

Number Maximum CBR Value( %) Modified CBR Value(%)
Symbols (CBRmax) (CBRmod)
of Sample - -
Min X Max SD Min X Max SD
A-1-a 1 - 54.3 - - - 37.8 - -
A-1-b 11 18 36.5 72.8 19.7 12 22.1 51 115
A-2-4 27 15 31.1 68.6 13.3 11 18.9 44 9.1
A-3 1 - 30.5 - - - 18 - -
A-4 24 5.3 25.4 60.1 13.1 34 14.9 315 6.6
A-6 10 5.8 - 17.6 50.5 12.7 5.2 11.2 3 7.1
A-7-6 3 8.4 14.6 18.6 5.4 6.7 9.2 10.7 2.2
Table 77
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