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ABSTRACT

PURPOSES: Andysisand design of asphalt concrete (AC) and continuously reinforced concrete (CRC) composite pavements.

METHODS: In this study, the service life of the AC/CRC composite pavements was determined based on the probabilistic method in the
mechanistic-empirical pavement design guideg(MEPDG). Typica pavement design was provided with respect to heavy truck traffic volume of
highways.

RESULTS: The service life of the composite pavements based on IRI was shorter than that based on rutting at lower traffic volume, but this
trend was switched at higher traffic volume.

CONCLUSIONS: It is concluded that the main distress affecting the service life of the composite pavements was longitudina roughness
and rutting. Roughness became lower, but rut depth became greater as the stiffness of the CRC increased.
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Table 1. Daily Traffic Volume on Express Highway 104 from Seobusan IC to Sasang IC

. Passenger Bus Truck Sum
Location Year
car Small Large Small Medium Large Trailer Heavy Total
2013 57,654 4,873 3,619 22,911 17,829 8,891 6,261 18,771 122,038
Seé’:::rfg l'g” 2022 | 61,207 5174 | 3842 | 24323 | 18928 | 9,439 | 6,647 | 19,928 | 129,560
2032 66,124 5,590 4,151 26,277 20,448 10,197 7,181 21,529 139,968
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Table 2. Variables used in the Pavement Analysis

Variables Value
Daily heavy truck traffic volume(x1000) 10, 18, 25
10mm permeable Effective binder 910 11
AC content(%) T
Effective binder 9, 10, 11

19mm permeable content(%)

AC _
Binder grade PG82-22,

PG76-22

Thickness(cm) 18, 20, 23, 25

Concrete Steel content(%) 0.5, 0.6, 0.7
Flexural strength(MPa) 47,50
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Fig. 2 Service Life of Composite Pavement based
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2.5.3. Sz 38+H 22 A A== 50%2F 80% A$- & A=
wET Bat g AA 20| tiste] A% 5099 & WSS vk IRI 712 S A= 50%
80% 2220l A AAE B3tmAo] LLAWO Taple 3 A A 70%, A= 80%2 75 50% -4
3k WEHE FAY 7|20 £(10,0000/9), i AAIES WSSk A0 e,
%(19,0009/%), ©(25,000t)/Y)= FLE3}AC}, 2z 2) Tt WwEFA= AR 208 TS
gl thato] BatmAre] g4 EAAIE b o] a5t vlahA A7) e, S8 44
Sudas HYEF 71¢ 38789 AF &R agTdolA
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Table 3. Service Life of the Composite Pavement by IRl and Rut Depth based Criterion
pel?nr;]:ble pelgmrgzble e’\\ii)sht;(l:t Concrete IRI criterion Rut depth criterion
Veb | Va | Veb | Va | Veb | Va | % H MR IRI P | Service life |Rut depth| P |Service life
(%) | (B) | (%) | (%) | (%) | (%) | steel | (cm) | (MPa)| (m/km) | (%) | 50% | 80% | (mm) | (%) |50%|80%
Daily large traffic volume of 10,000
10 5 10 5 11 1 06 | 18 | 48 | 350 | 49.8 | 199 [ 148 | 74| 991 | 20 20
10 5 10 5 11 1 07 | 18 | 50 | 234 | 97.4 | 20.0 |20.0 74| 991 | 20 20
10 5 10 5 11 1 07 | 18 | 48 | 280 | 851 |20.020.0|74| 991 | 20 20
5 5 11 1 05 | 20 | 50 | 323 | 643 |20.0| 172 |7.4| 991 | 20 20
5 5 11 1 05 | 20 | 48 | 387 | 319 | 171 | 134 | 74| 991 | 20 20
10 5 10 5 11 1 05 | 20 | 50 | 322 | 647 | 20.0 | 173 |76| 982 | 20 20
10 5 10 5 11 1 05 | 20 | 48 | 386 | 324 | 135|173 |76| 982 | 20 20
9 5 9 5 11 1 06 | 20 | 48 | 282 | 843 |20.0 200 |74| 991 | 20 20
10 5 10 5 11 1 06 | 20 | 48 | 281 | 84.6 | 20.0 200 |76| 982 | 20 20
9 5 9 5 11 1 06 | 23 | 48 | 224 | 985 |20.0 200 |76| 985 | 20 20
Daily large traffic volume of 19,000
10 5 10 5 11 1 05 | 20 | 48 [50| 45| 10.8 86 |104] 772 | 200 [197
9 5 9 5 11 1 06 | 20 | 48 |37|384| 18.0 133 | 99 | 833 | 200 |20.0
10 5 10 5 11 1 06 | 20 | 48 |37/39.0| 18.0 133 | 104 | 772 | 200 |19.7
10 5 10 5 11 1 07 | 20 | 48 |30]|77.3| 200 19.3 | 104 | 772 | 200 |197
1 5 11 5 11 1 07 | 20 | 48 |30]|77.7| 200 193 | 109 | 7.2 | 20.0 |[17.8
10 5 10 5 11 1 07 | 20 | 50 |25|952| 200 | 200 |104 | 772 | 20.0 |19.7
10 5 10 5 11 1 07 | 20 | 48 |30]|77.3| 200 19.3 | 104 | 773 | 20.0 |[19.7
10 5 10 5 11 1 07 | 20 | 50 |25[952| 200 | 200 |102| 8.0 | 20.0 |20.0
5 5 11 1 06 | 22 | 48 [30]| 761 | 200 19.2 | 10.4| 786 | 20.0 [19.8
5 5 11 1 06 | 25 | 48 |24|963| 200 | 200 |107| 746 | 20.0 |18.8
6 6 11 1 06 | 25 | 48 |24|962| 200 | 200 |0.45|66.0 | 20.0 |167
Daily large traffic volume of 30,000
10 5 10 5 11 1 07 | 20 | 48 | 3.3 |57.6 | 20.0 15.8 1.9 | 584 |20.0 | 14.9
10 5 10 5 11 1 07 | 20 | 50 | 28 | 863|200 | 200 1.9 | 58.4 | 20.0 | 14.9
11 5 11 5 11 1 07 | 20 | 50 | 28 | 865|200 | 200 12.4 | 51.7 | 20.0 | 13.8
10 5 10 5 11 1 07 | 20 | 50 | 28 | 864|200 | 200 11.7 | 63.1 | 20.0 | 15.8
10 5 10 5 11 1 07 | 23 | 50 | 23 | 981200 | 200 12.4 | 52.6 | 20.0 | 13.8
10 5 10 5 11 1 07 | 23 | 50 | 23 | 981|200 | 200 122 | 57.2 | 20.0 | 14.8
10 5 10 5 11 1 07 | 25 | 50 | 1.9 | 999|200 | 200 13.0 | 48.0 | 19.8 | 12.9
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Fig. 6 Simple Design for AC-CRC Composite Pavement
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