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Field Validation of Earthwork Compaction Quality Control Based
on Intelligent Compaction Technology

L I I Baek, Sung-Ha A A - Kim, Jin-Young
A A A Kim, Jisun z A & Cho, Jin-Woo
Abstract

This study implemented intelligent compaction technology at the construction site of the AY Highway in Gyeonggi
Province, with a focus on obtaining the representative intelligent compaction value, CMV. The target CMV for quality
control was established through trial construction, and the validation of the compaction quality control process based on
intelligent compaction was conducted. The optimal approach for determining the target CMV was confirmed to be through
linear regression of the average CMV measured within a 5-m radius from the plate load testing location. Upon assessing
compaction quality against the target CMV, it was observed that the quality criteria outlined in the domestic intelligent
compaction standard were met. However, the criteria outlined in Austria and the United States were not satisfied. Notably,
indicators related to the variability of compaction quality did not meet the specified criteria, suggesting a stringent standard
compared to the observed variability of CMV, ranging from 17% to 55%. Consequently, it is recommended to conduct
additional field tests to further validate the compaction quality control process based on intelligent compaction. This
will aid in confirming and enhancing the appropriateness of the regulations stipulated in each standard.
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Table 1. Summary of national and international standards for compaction quality control using intelligent compaction technology

Reference Trial construction Main construction
(1) Obtain a linear regression equation relating the (1) The average of intelligent compaction values must be
intelligent compaction value and the modulus of greater than the target intelligent compaction value.
subgrade reaction obtained through plate load testing | (2) 90% or more of the measured intelligent compaction
(a correlation coefficient more than 0.7 is required). values must be greater than the minimum intelligent
Austria (2) Determine target intelligent compaction values that compaction value.
(RVS, 1999) correspond to 105% and 95% of the target modulus of | (3) The measured intelligent compaction values should be
subgrade reaction in the quality control guidelines distributed between 150% of the minimum intelligent
(referred to as target intelligent compaction value and compaction value and 80% of the minimum intelligent
the minimum intelligent compaction value, compaction value, Additionally, the coefficient of
respectively). variation should not exceed 20%.
(1) Measure the intelligent compaction values to identify
vulnerable areas.
(2) Perform plate load testing in the most vulnerable areas
Sweden (at least 2 locations) to obtain the modulus of subgrade

(Vagverket, 2004)

reaction.

(3) The modulus of subgrade reaction in vulnerable areas
must meet or exceed the target value specified in the
quality control guidelines.

USA
(FHWA, 2014)

(1) Obtain a linear regression equation relating the
intelligent compaction value and the modulus of
subgrade reaction obtained through plate load testing
(a correlation coefficient more than 0.7 is required).

(2) Determine target intelligent compaction values that
correspond to the target modulus of subgrade reaction
in the quality control guidelines

(1) 90% or more of the measured intelligent compaction
values should exceed 90% of the target intelligent
compaction value,

(1) Determine the number of roller passes that meets the
target degree of compaction specified in the quality
control guidelines

(2) For earthfill materials that are difficult to manage based

(1) Compact to meet the target number of roller passes

Japan on degree of compaction. measure the surface (using automatically measured number of roller passes
(MLIT, 2020) N compaction, . based on high—precision GPS, without utilizing
settlement during compaction and determine the target N )
. L ) ) . intelligent compaction values).
number of passes by identifying the inflection point in
the relationship between the number of roller passes
and surface settlement.
(1) Obtain a linear regression equation relating the
intelligent compaction value and the modulus of (1) The average of intelligent compaction values must
Korea subgrade reaction obtained through plate load testing exceed 105% of the target intelligent compaction value.
(KCS 10 20 70, (a correlation coefficient more than 0.7 is required). (2) At least 90% of the intelligent compaction values
2021) (2) Determine target intelligent compaction values that should exceed 70% of the target intelligent compaction
correspond to the target modulus of subgrade reaction value,
in the quality control guidelines
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Table 2. Index properties of the earthfill material used in this study
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Fig. 4. Compaction curve of the earthfill material used in this
study
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Fig. 7. Definition of window size (x) for linear regression analysis
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Table 3. Comparison of measured CMV and intelligent compaction quality control standards in the main construction

Reference The number of roller passes

Reference Index value 1 3 5 -
Averaged CMV 28.0 18.9 23.9 27.2 31.2
A ratio of CMV lower than the minimum CMV (%) 90.0 46.3 432 54.1 65.7
RVS (1999) Maximum CMV 39.6 49.0 55.0 57.0 60.0
Minimum CMV 211 1.0 3.0 3.0 6.0
Coefficient of variation (%) 20.0 457 471 46.1 34.8
FHWA (2014) | A ratio of CMV lower than 0.9 times the target CMV (%) 90.0 58.4 574 66.4 79.5
KCS 10 20 70 Averaged CMV 28.6 18.9 23.9 27.2 31.2
(2021) A ratio of CMV lower than 0.7 times the target CMV (%) 90.0 725 704 772 91.8
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