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A Study on the Gradation Effect of the Property of Roller Compacted Concrete Pavement
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ABSTRACT

PURPOSES : The use of environmentally friendly construction methods has been recently encouraged to reduce fuel consumption and the
effects of global warming. For this purpose, the roller compacted concrete pavement (RCCP) construction method has been developed. RCCP
is more environmentally friendly and economically efficient than general concrete by reducing the amount of CO> generated through the
application of a smaller amount of cement. RCCP has a number of advantages such as an easy construction method, low cost, high structural
hydration performance, and aggregate interlocking. However, mix design standards and construction guidelines of RCCP are required for
domestic application. In addition, a study on aggregate selection, which has an effect on the characteristics of RCCP, is necessary owing to a
limited number of researches. Thus, the aggregate effect on the performance of RCCP in securing the required strength and workability was
evaluated in consideration of domestic construction.

METHODS : Sand and coarse aggregates of both 19mm and 13mm in maximum size were used in this study. Four types of aggregate
gradations (s/a = 30%, 58%, and 70% for the sand and coarse aggregate of 19mm in maximum size, and s/a = 50% for a combination of the
three types of aggregates) were set up to investigate the effects of the PCA band on the RCC characteristics. The conditions of s/a = 30% and
70% were evaluated to check the gradation effect outside of the recommended band. The conditions of s/a = 58% and 50% were used because
they are the optimum combination of the two and three types of aggregates, respectively. RCCP gradation band was suggested gradation with a
proper construction method of RCCP by synthetically comparing and analyzing the correlation of optimum water content, maximum dry
density, and strength of requirements through its consistency and compaction test.

RESULTS : The lower and upper limit lines are insufficient to secure a relatively strong development and workability compared to an
aggregate gradation in the RCCP gradation band region. On the other hand, the line in the RCCP gradation band and the 0.45 power curve in
the RCCP gradation band region were satisfactory, ensuring the required strength and workability.

CONCLUSIONS : The suitable aggregate gradation on RCCP process should meet the RCCP gradation band area; however, fine particles
passing through a #60 sieve do not need to be within the recommended gradation band because the influence of this region on such fine
particles is small.
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Fig. 1 U.S. Market Trends with RCC Pavement
(B.Killingsworth, 2014)
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Table 1. Mixture Proportions of RCCP for Each Case
of Aggregate Gradation and Water Content

ellzs Water |Cement| Sand 19mm | 13mm

o content Gmax Gmax
(%) (%) (kg) (kg) (kg) (kg) (kg)

3.97 100 280 706 1530
4.65 115 280 692 1502
30 5.37 131 280 679 1472
6.36 151 280 661 1433
7.38 17 280 643 1395

oO|lo|Oo|O|O
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5.1 120 280 1193 879 0

5.62 131 280 177 867 0

58 6.07 140 280 1163 857 0
6.58 150 280 1148 845 0

7.18 161 280 1130 832 0

3.57 93 280 1661 662 0

4.02 104 280 1639 653 0

453 115 280 1616 644 0

70 5.23 131 280 1584 631 0
6.2 151 280 1542 614 0

0

7.19 171 280 1501 598

4.02 102 280 1173 654 432
4.6 115 280 1154 644 425
50 5.31 131 280 1131 631 416
6.29 151 280 1101 614 405
7.3 17 280 1072 598 394
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3.2. Density Determination
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3.3. Compressive Strength
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Table 2. RCC Mixture’s Water Content Range of Each
Aggregate Gradation for Desired Vebe Time

Range
s/a (%) Water for Vebe time 30-75s (%)
30 5.35-6.2
50 5.2-6.1
58 5.71-6.65
70 5.95-71

4.2 EME 220 M2 RCC AXEHISE Hal
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Table 3. RCC Mixture's Max. Dry Density and Optimum
Water Content for Each Aggregate Gradation

s/a (%) Max. dry density (kg/m°) Wopt (%)
30 2,385 5
50 2,305 5.31
58 2,316 6.06
70 2,232 5.85
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Table 4. Summary of RCC Consistency, Density and
Strength Result for Each Aggregate Gradation

Max. dry Vebe time el 28 day;

s/a ..~ | Wopt content for | compressive
o | density [ o at Wopt .
(%) (ka/m) (%) (s) Vebe time | strength at

9 30-75s (%) | Wopt(MPa)
30| 2385 5 98 5.35-6.2 379
50 | 2305 | 5.31 68 5.2-6.1 40.4
58 | 2316 |6.06 56 5.71-6.65 42 1
70 | 2232 |5.85 83 5.95-7.1 31.6
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Fig. 12 Suggested Gradation Band for RCCP
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