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Roller Compacted Concrete Pavement

ABSTRACT

Roller Compacted Concrete Pavement (RCCP), is a type of pavement using compaction roller and asphalt finisher on concrete mixture
that contains low amount of water. RCCP strength and durability are greatly affected by compaction level. Quality control is performed
by ensuring the degree of compaction at site based on dry density. In the field, Modified Proctor Test is used in order to obtain optimum
dry density. However, there is no clear compaction curve analysis criteria of Modified Proctor Test for RCCP. In this study, compaction
curve built by three samples of Modified Proctor Test was produced and it was used to compare with compaction curve contented lower
number of samples (one and two samples) in order to analyze their reliability. Thus, a conclusion was drawn from the results; by
comparing to the result from Modified Proctor Test of three samples, the use of two samples represented result with only 0.5% of error
which means the reliability is 99.5%.
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Fig. 1. Construction Process of RCCP
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(1) Mix proportion using aggregate grading adjustment
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(2) Result representation of Modified Proctor Test
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(4) Result representation of Modified Proctor Test
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(7) Calculation of occurrence probability
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(8) Evaluation of reliability
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- Cement= 280kgm3, water content= 3.5~7.4%,
- 13mm, 19mm coarse aggregate and fine aggregate combination

- The maximum dry density is obtained from compaction curve
(Three tests for each water content)

- Modified compaction curve drawing one replication from three
replication for each water content. (s/a=30, 50, 58, 70%)

- Modified compaction curve drawing two replication from three
replication for each water content. (s/a=30, 50, 58, 70%)

- Calculation of error rate range after obtaining maximum dry
density occurrence frequency from one replication analysis

- Calculation of error rate range after obtaining maximum dry
density occurrence frequency from two replication analysis

- Calculation of occurrence probability using error rate range for
each number of replication

- Evaluation of reliability by using error rate range and occurrence
probability

Fig. 3. Research Process
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Fig. 4. Modified Proctor Test ASTM D1157
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Fig. 6. Modified Compaction Curve of RCCP for s/a=30, 50, 58, 70
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Fig. 7. One Replication Selection from Total Data of Modified Proctor Test
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Table 3. All s/a, Occurrence Probability According to Error Rate Range for s/a=30, 50, 58 and 70% with Two Replication Selection

Occurrence Probability of Two Replication Selection
s/a30% s/a 50% s/a 58% s/a 70%
Error Rate Range (%) Vamar =2381kg/m’ Vimar =2295kg/m’ Vimar =2316kg/m’ Vamar =223Tkg/m’
+0.05 30.9% 29.6% 14.8% 16.9%
+0.1 38.3% 58.4% 37.4% 44.4%
+0.2 75.3% 91.0% 70.4% 71.6%
+0.3 86.4% 99.2% 84.4% 92.6%
+0.4 96.7% 99.6% 93.4% 100.0%
+0.5 99.2% 100.0% 100.0% -
+0.6 100.0% - - -
Number of Exception - - - -
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