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Optimum Compaction Test of Roller Compacted Concrete Pavement

M2H2  Chung, Gun Woo Mg - ZEEFUStw EESFZSH MALY (E-mail : widrjswkd@nate.com)
0|52 Lee, Seung Woo M| - ZEEFUStw EESZStt W4 - ZSHEEAL - W MK X} (E-mail : swl@gwnu.ac kr)
ABSTRACT

PURPOSES : To ensure appropriate RCC properties with sufficient strength development and workability, it is necessary to secure a proper
level of consistency. It is also necessary to secure maximum dry density, which is an important factor for increasing the interaction of aggregate
interlocking, leading to an augmentation of RCC strength. On the other hand, the dry density of RCC can be changed owing to the compaction
conditions, water content, and particle size distribution. A Proctor test and a modified Proctor test were used for determining the optimum water
content needed to achieve maximum dry density with different amounts of compaction energy. A Vebe test, on the other hand, was used for
checking the level of consistency, which is important for producing a workable mixture.

METHODS : To confirm the degree of compaction at various particle sizes, RCC mixtures with different sand/aggregate ratios were
evaluated. The Proctor test and modified Proctor test were applied to these mixtures to check the effect of the aggregate gradation and
compaction energy on the maximum dry density and optimum water content. During each test, three specimens were produced for all types of
water content under each aggregate gradation. A compaction curve and the optimum water content and maximum dry density for each
aggregate gradation were then obtained for both tests. The range of water content for the appropriate consistency of each aggregate gradation
was determined through a Vebe test. The optimum water content was then evaluated based on this range.

RESULTS : The compaction test results show that the modified Proctor test provides a higher maximum dry density and lower optimum
water content compared with the standard Proctor test. For the modified Proctor test, two cases of aggregate gradation (s/a = 30% and 70%) had
the optimum water contents outside of the appropriate water content range. For the standard Proctor test, on the other hand, none of aggregate
gradations provided the optimum water content within the desired range.

CONCLUSIONS : The modified Proctor test should be used for an RCC mixture design because it can provide adequacy between
maximum dry density and consistency. Moreover, the compaction roller has become highly developed for higher compaction energy.
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Table 1. Mixture Design of RCCP for Each Case of
Aggregate Gradation and Water Content

Water | Water |Cement| Sand 19mm 13mm

s/a (%) ion% ko) | (kg) | (kg) |Gmaxikg)|Gmax(kg)

3.97 100 280 706 1630 0
4.65 115 280 692 1502
5.37 131 280 679 1472
30 6.36 151 280 661 1433
7.38 171 280 643 1395
8.01 183 280 633 1372
8.9 200 280 618 1339

[clNolNolNolNolNe)

4.02 102 280 1173 654 432

4.60 115 280 1154 644 425

5.31 131 280 1131 631 416

50 6.29 151 280 1101 614 405

7.30 17 280 1072 598 394

8.00 185 280 | 1052 587 387

8.50 194 280 1037 579 382

6.20 151 280 1542 614

7.19 17 280 1501 598

8.18 190 280 1461 582

4.86 122 280 1327 893 0

5.10 120 280 1193 879 0

5.62 131 280 177 867 0

6.07 140 280 1163 857 0

6.29 162 280 1276 859 0

%8 6.58 150 280 1148 845 0
7.18 161 280 1130 832 0

7.23 171 280 1244 837 0

7.77 181 280 1226 825 0

8.88 202 280 1191 802 0

3.57 93 280 1661 662 0

4.02 104 280 1639 653 0

453 115 280 1616 644 0

- 5.23 131 280 | 1584 631 0
0

0

0

0

9.16 208 280 1424 567
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Fig. 2 According to the Compaction Energy Relationship
Graph of Dry Density and Water Content
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Table 2. According to the Compaction Energy of
Compaction Test Types (ASTM D1157)

Compaction test Specifications

Standard proctor |  3layer, 25 times each compaction,
test 2.5Kg Rammer, 30cm Drop height

Modified proctor 5layer, 55 times each compaction,
test 4.5Kg Rammer, 45cm Drop height
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