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Combined

Grouping percentage of Cement Optimum Moisture Total Coarse Fine
Mix name aggregates Cegnent Weight  oisture of water ~ A4ggregate  aggregate
Sub - % 3 0 aggregates 3 (CA) (FA)
Group Fine Coarse kg/m ) (%) ke/m
group (k) (kg)
RG100C10 10 229.07 4.5 1.82 144.85 2646 0
RG100C13 13 2955 5 1.82 155.12 1977.8 0
G RG100C16 16 361 5.5 1.82 165.23 1895.3 0
1 RG100C19 0 100 19 425.5 6 1.82 175.2 1814 0
RG100C22 22 489 6.5 1.82 185.01 1733.8 0
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558

RG100C25 25 6.5 1.82 186 1674 0
RG83C10 10 2199 6 1.88 173.33 1643 336.5
RG83C13 13 287.1 6 1.88 174.03 1594.7 326.6

2 RG83C16 16 350.8 6.5 1.88 183.75 15287 313.1
RG83C19 17 83 19 4183 6.5 1.88 1845 1480.1 596.2

T RG83C22 22 480.9 7 1.88 194.12 1415.1 289.8
RG66C10 10 218.16 6 1.93 173.51 1298.4 668.9
RG66C13 13 282.2 6.5 1.93 183.17 12465 642.1

3 RG66C16 16 3349 7 1.93 192.69 11953 615.7
T RG66C19 34 66 19 4113 7 1.93 193.49 1157.4 596.2

T RG66C22 22 473 75 1.93 202.92 1106.9 570.2
RG49C10 10 2149 6.5 1.99 182.54 947.61 986.3
RG49C13 13 2715 7 1.99 192 909.95 947.1

4" T RG49CI6 16 339.27 7 1.99 192.82 82233 9183
T RG49C19 51 49 19 400.2 3 1.99 210.55 836.1 870.2

T RG49C22 22 465.4 8 1.99 211.44 808.53 8415
RF100C10 10 200.41 9 2.16 215.9 0 1803.7

"~ RF100C13 13 261.69 9 2.16 2247 0 1751.3
RF100C16 16 32021 95 2.16 2257 0 1681.1

5 RF100C19 100 0 19 378.06 10 2.16 2267 0 1611.7
RF100C22 2 439.69 10 2.16 2355 0 1505.6
RF83C10 10 203.64 85 2.10 199.7 311.56 15212
RF83C13 13 263.14 9 2.10 2088 299.37 1461.6

6  RGF83Cl6 16 325.26 9 2.10 209.7 2903 14173
" RF83C19 83 17 19 387.93 9 2.10 2187 281.15 1108.9
F " RF83C22 22 446.48 9.5 2.10 219.7 269.11 1313.9
RF66C10 10 209.18 75 2.05 1912 640.09 12425
RF66C13 13 27021 8 2.05 200.5 614.84 11935

7  RF66CI6 16 334 8 2.05 2013 596.19 11573
" RF66C19 66 34 19 394.12 8.5 2.05 2105 571.27 1108.9

" RF66C22 22 45831 8.5 2.05 2114 55247 1072.4
RF49C10 10 2127 7 1.98 182.54 976.28 938
RF49C13 13 274.69 75 1.98 192 937.52 900.76

8" T RF49CI6 16 339.5 7.5 1.98 19282 909.01 873.36
" RF49C19 49 51 19 400.51 8 1.98 210.55 870.79 836.64
RF49C22 22 465.69 8 1.98 211.44 942.06 809.04

*The percentage of the gradation of fine aggregate and coarse aggregate in this subgroup is similar and equal to the gradation
of roller compacted concrete, so it is considered as a criterion gradation.
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7-RF66: Fine Agreggate 66% ; Coarse Agreggate 34%
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4-RG44: Fine Agreggate 51% ; Coarse Agreggate 49%

8-RF49: Fine Agreggate 496% ; Coarse Agreggate 51%
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Grouping Mix name  ,yerage compressive strength (1) £l /f! ., Average density (y ) Yi/Ves
Group Subgroup MPa g / cm’
4 RG49¢10 29.1 1 2.40 1
RG49c13 36.2 1 243 1
Control )
(Sampele  RG49¢16 429 1 238 1
RG49c19 41.3 1 241 1
RG49¢22 35.8 1 2.40 1
RG100c10 This mix design was removed due to lack of proper slump
1 RG100c13 11.7 0.32 2.1 0.86
RG100c16 11.84 0.32 1.99 0.84
RG100c19 17.67 0.42 2.14 0.89
RG100c22 31.41 0.88 228 0.95
RG100c25 The reference is not made with 25% cement ratio, so this is not comparable to the reference
G 2 RG83c10 11.9 0.4 2.15 0.89
RG83cl3 19.3 0.53 231 0.95
RG83cl6 322 0.88 23 0.96
RG83c19 41.7 1 24 0.99
RG83¢22 37.98 1.06 2.50 1.06
3 RG66¢10 36.2 1.24 243 1.012
RG66¢13 40.1 1.10 2.47 1.016
RG66¢16 46.9 1.28 251 1.055
RG66¢19 472 1.14 2.50 1.037
RG66¢22 315 0.88 24 1.021

*The percentage of the gradation of fine aggregate and coarse aggregate in this subgroup is similar and equal to the gradation
of roller compacted concrete, so it is considered as a criterion gradation.
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Grouping Mixname  ayerage compressive strength (1) £ /f! ., Average density (y ) Yi/Ves
Group Subgroup MPa g/ cm’

8* RF49c10 21 1 2.25 1
Control ) RF49cl13 33.7 1 2.34 1
(Sampele RF49c16 39.5 1 2.36 1
RF49c19 36.94 1 231 1
RF49c22 32.7 1 2.38 1

5 RF100c10 16.1 0.77 2.24 0.99

RF100c13 17.6 0.52 2.26 0.96

RF100c16 29.9 0.76 23 0.97

RF100c19 31.6 0.85 2.28 0.98

RF100c22 24 0.74 2.285 0.96

6 RF83c10 19.5 0.93 2.35 1.05

F RF83cl13 28 0.83 2.32 0.99

RF83cl6 284 0.72 2.30 0.97
RF83c19 34.5 0.94 2.32 1

RF83c22 23.8 0.73 231 0.97

7 RF66¢10 18.8 0.89 2.29 1.02

RF66¢13 30.7 0.91 2.33 0.99

RF66¢16 35.9 0.90 2.35 0.99

RF66¢19 40.1 1.08 2.37 1.026

RF66c22 25.5 0.78 2.33 0.98

*The percentage of the gradation of fine aggregate and coarse aggregate in this subgroup is similar and equal to the gradation
of roller compacted concrete, so it is considered as a criterion gradation.
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Row Mix name F’c (MPa) F’c-min (MPa) Fine aggregate (%) Cement ( %)
1 RG100c22 31.41 28 0 22
2 RF100c19 31.6 28 100 19
3 RF83c19 34.5 28 83 19
4 RF49c16 39.5 28 49 16
5 RF66¢19 40.1 28 66 19
6 RG83c19 41.7 28 17 19
7 RG49c19 42.9 28 51 16
8 RG66¢19 47.2 28 34 19
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ABSTRACT

The need for a suitable Roller Compacted Concrete Pavement (RCCP) has effective role in the
use of this concrete in the pavement. In order to achieve the desired Roller Compacted Concrete,
an optimal mixing plan is required to have optimal mixing parameters such as kind of stone
materials, type of aggregate, type and amount cement consumption; and other properties of its
ingredients can play a significant role. In this paper, by changing the RCC’s gradation in 8
different types, inside and outside the specified range of regulations, and 5 different percentages
of cements, compressive strength of the cylindrical samples were tested and calculated to
determine the optimal amount of cement and optimum granulation. The results of this
experiment showed that the mixing plan with 34% fine grained and 66% coarse presented the
best and optimal compressive strength. The concrete compressive strength of Rolled Compacted
Concrete was increased by increasing the cement up to limited amount.

Keywords: Roller Concrete Compacted Pavement, Optimum Gradation, Cement, Compressive
Strength
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