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Fundamental Study on Establishing the Subgrade Compaction Control Criteria of
DCPT with Laboratory Test and In-situ Tests
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Abstract

In this study, in-situ testing method, Dynamic Cone Penetration Test(DCPT) was presented to establish a new compaction control
criteria with using mechanical property like elastic modulus instead of unit weight for field compaction control. Soil chamber tests and
in-situ tests were carried out to confirm DCPT tests can predict the designed elastic modulus after field compaction, and correlation
analysis among the DCPT, CBR and resilient modulus of subgrade were performed. Also, DCPT test spacing criteria in the
construction site was proposed from the literature review. In the result of laboratory tests, Livneh's equation was the best in correlation
between PR of DCPT and CBR, George and Pradesh's equation was the best in the predicted resilient modulus. In the resilient modulus
using FWD, Gudishala's equation estimates little larger than predicted resilient modulus and Chen's equation estimates little smaller.
And KICT's equation estimates the modulus smaller than predicted resilient modulus. But using the results of laboratory resilient
modulus tests considering the deviatoric and confining stress from the moving vehicle, the KICT's equation was the best. In the results
of In-situ DCPT tests, the variation of PR can occur according to size distribution of penetrate points. So DCPT test spacing was
proposed to reduce the difference of PR. Also it was shows that average PR was different according to subgrade materials although the
subgrade was satisfied the degree of compaction. Especially large sized materials show smaller PR, and it is also found that field water
contents have influence a lot of degree of compaction but a little on the average PR of the DCPT tests.

Keywords : dynamic cone penetration test(DCPT), PR, soil chamber tests and in-situ tests, CBR, resilient modulus of subgrad
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* Kleyn (1975):

Log CBR=2.62-1.27 log PR (1)
* Smith and Pratt (1983):

Log CBR=2.56-1.15 log PR (2)
» Harison (1984, 1986): '

Log CBR=2.55-1.14 log PR (3)
» Livneh (1987, 1991):

Log CBR=2.20-0.71(log PR)** (4)
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* Kleyn (1975)
Log CBR=2.62-1.27 log PR =
2.62-1.27x1.27=1.01 > CBR =10

d

* Smith and Pratt (1983)
Log CBR=2.56-1.15log PR =
12565670000k 2.56-1.15x1.27=1.09 ® CBR = 12

EtA314=(blow)

» Harison (1984, 1986)
J% 7. Bl 3= DCPT nhela Log CBR= 2.55-1.141og PR =
' 2.55-1.14 x1.27 = 1.10 © CBR = 13

« Livneh (1987, 1991)
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* Chen (1999)
Mr(MPa) = 338(PR) ™% = 338(18.7) **=107.87(MPa)

* George (2000)
Mr(MPa) = 2353(PR) ™" = 235.3(18.7)'0'475=>125.96(MP0)

* Pandy (2003)
Mr(MPa) = 357.87(PR) "= 357.87(18.7) ****= 54.20(MPa)

* Pradesh(2004) ;
Mr(MPa)=4 15.4(PR)'0'25 =415.4(1 8.7)'025='199.76(MP(1)

* Gudishala (2004)
Mpyp =2191/ PR =2191/18.7 = 313MPa

« 2471ed 74 A (2006)
Mwp(MPa) = 993.10(%) +33.95=87.06MPa
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