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SUMMARY

Gyeong-Bu expressway, the first expressway in Korea, is opened in 1970. As a
result of 30 years efforts on development and improvement of roadway technology,
the road construction technology of Korea i1s almost equivalent to that of G7
countries. To reach this status of technology in other roadway research areas, several
research projects such as Korea Pavement Research Program have been performed in
Korea and those research projects have some contributions.

However, it 1is true that in the area of technologies converging material
characterization, roadway design, and structural analysis, the level of pavement
technology in Korea is still behind the cutting-edge technologies of western countries
despite of the continuous endeavor and investment.

Nowadays, strong worldwide needs arise in the roadway research area to
compensate the shortcomings such as the environmental issues, traffic congestion,
sustainable and adaptable roadway through the development of appropriate
technologies, which could be resolved not by the conventional road technologies, but
by new pavement design and construction concepts. One of dominant solutions to
overcome existing issues is the prefabricated or modular pavement system regarding
a new rollable flexible asphaltic material, a modular concrete panel, automated
maintenance program, and fast—track construction technology.

The new vision of the ready-to—go pavement system, a modular pavement, is that
the adaptable, sustainable and automated roadway pavement structure with a rollable
flexible material for the surface layer, a precast light—-weight concrete panel for base
layer, a fast—track construction technology, and a predictable monitoring maintenance
program. It is believed that this evolutionary new pavement design and construction
concept can make a huge step forward to improvement in road technology in Korea.

The performance characteristics of the promising modular pavement system can be
summarized as follows;

Fast-track construction minimizing the traffic congestion: with the modular
pavement system, it i1s expected that the pavement system can be laid not paved
approximately 50% faster than the conventional pavement system.

Long lifetime expectancy: the rollable surface layer is expected to last about 10
years based on the fact that the rollable surface is a effectively initial attachment
and detachment for recycling after performing some years.

Life cycle cost saving: even though the initial costs of the modular system in terms
of machinery, modified materials, and production costs may high in comparison to the

regular pavement system, the overall life cycle cost effectiveness of the modular

_Vi_



system can be high due to long-life expectancy, reduction of the traffic congestion,

and the fast-track construction.
By performing a preliminary study, "Planning to develop Fast-track REady-to-GO

PAVEment (REGOPAVE) system”, the 1 main research group with the 3 studies and

8 works were suggested as follows;

[] Main Research Group: REGOPAVE Research Group

o Study 1: Development of REGOPAVE design system (3 works included)
- Research Period: Jan. 2013 ~Dec. 2017 (5 years)

- R&D Budget: 52.5billion won (Government investment: 40.8billion won)

o Study 2: Development of REGOPAVE material (2 works included)
- Research Period: Jan. 2013 ~Dec. 2017 (5 years)
- R&D Budget: 52.5hillion won (Government investment: 39.6billion won)

o Study 3: Development of REGOPAVE construction and maintenance (3 works
included)

- Research Period: Jan. 2013 ~Dec. 2017 (5 years)

- R&D Budget: 70billion won (Government investment: 52.2billion won)

- Vil —
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* Prevent or reduce the severity of highway crashes by understanding driver

behavior (2& X+ HEHE
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Benefit Cost
2
XFo} XHO Market. il
Penetration

j - - 17.0
j - - 27.2
} - - 46.5
j - - 52.2
j - - 32.1
,302 15% 65,499 _
1580 20% 91,411 -
803 24% 119,818 -
, 116 30% 153,871 _
,416 30% 162,864 -
728 30% 172,081 -
,108 30% 187,693 -
449 30% 197,907 -
,848 34% 235,508 -
,276 38% 280,736 _

- - 59,461 146.42
- - - 1.33
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<HE 4-10> AR, 2 &7z A 247}
(&)
Beref it
2g E
TR yES8 Per:’:trrﬁtim
212 - -
2013 - -
2014 _ -
215 - -
216 - -
2017 - -
218 - -
219 - -
2020 15% 90
2021 20% 130
022 25% 175
2023 30% 225
2024 30% 240
2025 30% 255
2026 30% 270
2027 30% 285
2028 34% 346
2029 38% 420
NPV - 1,337
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<E 4-12> AIF3. ZPA SRIIS MT L M4 & Ol AR 2D

(&9 : 9 )

_ Benef it
e 2
gt 37 NEESS Per:’:trrﬁtim

212 . . :
213 : . .
214 . : .
215 : : .
216 . ] .
217 : . :
218 . . .
219 . : .
2020 22 5% 1
2021 23 5% 1
022 25 10% 2
2023 27 10% 3
2024 29 20% 6
2025 32 20% 6
pa0%0) 34 20% 7
2027 37 30% 11
2028 40 30% 12
2029 43 30% 13
Y . ] 32

— 198 —




CH 4-13> AE4, ZYA CREE ARI|E AE 24 2D
(291 : o1 %)
Benef it
2
=2 U
g N NEESS arket
Penetration

212 - - -
213 - - -
214 . - -
215 - - -
216 - - -
217 - - -
218 . - -
219 - - -
2020 20 100% 20
2021 20 100% 20
022 20 100% 20
2023 40 100% 40
004 40 100% 40
2025 40 100% 40
pa0%0) 100 100% 100
2027 100 100% 100
2028 100 100% 100
2029 100 100% 100
NPV - - 298
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(@9 : o 9
Benef it
2
2
g N NEESS arket
Penetration
212 : _ _
213 . . _
214 . : _
215 : : _
216 . . ;
217 . . _
218 - - -
219 . . _
2020 28,230 15% 4,234
2021 29,340 20% 5,868
022 30,570 25% 7,642
2023 32,100 30% 9,630
2024 33,700 30% 10,110
2025 35,390 30% 10,617
pa0%0) 37,160 30% 11,148
2027 39,020 30% 11,706
2028 40,970 34% 13,929
2029 43,020 38% 16,347
NPV - - 53,576
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2. AA L4

1xET 2XIEE IXEE AXEE SXEE 28]

2 | oib | R | Qb | ZE | Qb | FF | Ql2b | Z3F | it | FHR | Qi

=2 1, 38| 2,08 | 63| 3465 | 1,186 | 384 | 1,346 | 2356 | 84| 13,153 | 4,347
M5 70| 61| 86| 28| %8| 33| 86| 20| 60| 19 4,08 | 1,170
-1 105 0 % N 105 60 % Y % % 51| 7
-2 8 2% 80 3 8 5 80 3 8 3 416 | 174
-3 62 24 8 B 13 8 8 3 62 24 20 18
14 80 31 80 31 8 5 79 31 - - ¥7 |
15 % - 4 - 14 -1 14 -1 - 656 -
-6 116 - 1% - 1% 116 -1 115 - 657 -
-7 87 2| 13 4| 13 4| 13 66 87 4 57| 20
-8 8 29| 117 B 117 B 117 58 8 58 57| 61
2RI 1| 67| 82| 82| 1.08| JO| 97| M| 69| 2 3,857 | 1,39
2-1 70 41 10 01 120 01 17 40 71 24 8| 168
22 - - @ R 10 5| 5 %3 k% 7| 10
2-3 87 R0 87 0| 0 111 40 o) 0 | 10
2-4 - - % B 146 % 6 5% % 3 8| 176
25 108 B 117 B 1@ 5| 1 5| 106 3 6% | 240
26 R | 1 9| 198 o1 49 P % 6% | 2%
-7 104 0 1w 0| 16t B 1R 2 1M 40 o5 | 20
3HI= 149 O 1| 13| 140 52| 2060 | 45| 1,16| 384 5216 | 1,784
1 51 20 102 ¥| M| M9 50| 197 | o7 % 1,872 | 468
32 51 20 102 49| 36| 59| 39| /3| B4| 10 1,02 | 65
33 - - - - 14 % | 20 9 | 1% 4 5% | 189
34 - - - -1 % | 20 9 | 1% £ 56| 189
35 - - % - 70 140 -1 4 3% -
36 - - - - 2 - 60 -1 10 - 180 -
37 - - % | 140 81 110 % 4 1 |
38 47 - % -1 109 - 69 - - - 318 -
39 - - - - 61 2 107 % 61 2 229 76
310 - - 5% M| 130 4l 15 8 - - 31| 100
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3. A FFAAE ALt

7b. 1A 524

(9] - ik &
] of & & =
& KI5 ) ) ) ) ) HIS
8 s ot 1 2xt 3xt 47 bt A (%)
= (e1201) HE HE El HE HE =
oI | 69.6 17 17 17 17 17 84 1.6
ol ¢l 5.8 177 28 250 24 177 1,068 2.3
A | 9pExRR | U8 12 173 203 167 12 806 15.4
i Bxg 2.4 ) 12 141 116 8% 554 10.6
AH 416 540 610 534 41 2512 478
IARY| THEH| 20 278 3 o7 218 1,309 24.9
bk GI&SH| 103 123 132 123 9 580 11.0
H &l?#ﬂ 62 81 e7) 80 62 377 7.2
A A 35 VIS 545 474 378 2,265 43.2
|EI | - - - - - - 0.0
2HEH| 80 102 115 % 78 473 9.0
g 881 1,124 1,271 1,106 868 5250 | 100.0
(1) IZiH]
(9] - A
=2 Activity 1REE 2R XEE AEE SAIEE =1
1.1 G ¥ S2XA BESAB AIAE
JH: =T | 64,008 64,584 79,848 65,088 66,672 340,200
=
1.2 H=ARFGOSLABAIAEIDHEY 54,720 54,720 66,240 54,720 53,136 283,5%
1.3 REQIAB 225 H&t 21H
o2 A 41,040 56,808 86,256 58,39 41,040 283,5%
1.4 XAEE M 24 Jls 4,712 53,1% 67,320 53,1%6 - 218,34
1.5 ZEACE QACHH HHZ 5t
} 45,216 67,824 67,824 67,824 66,240 314,928
Xl J1EoHe
1.6 REAICE M2 XA
N 56,304 74,160 74,160 56,304 54,720 315,648
SEIC
1.7 8183E J|=XH € 25
AHHs TE L HSH/AS 53,136 84,672 84,672 o, 176 60,984 377,640
DIES =
1.8 GIEXIEE XIg & 2 J=ohe 56,808 84,168 84,168 84,168 68,400 377,712
& A 415,94 540,072 610,483 533,808 41,19 2 511,54
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. 2414 F-3A

GO
ol of & & =
A Kis _ ) ) ) ) Hig
5 5= =9 1t oAt 3x 47 5xt A %)
= (o120d) El €] €)= E]= E]= -
Moloinel | 696 17 17 17 17 17 84 16
ol oISl 2.8 165 85 371 ¥ 2% 140 | 2.7
2 | epexe | U8 121 211 263 240 170 1,006 19.2
Hl HXe 2.4 - - K7 - - P 0.6
A 03 513 682 602 420 2,521 8.0
o1& TH=H 154 265 371 33 28 132 %56
PbS E=ET] 74 115 139 132 8 549 10.5
Hl BN 5 77 100 0 63 378 7.2
A7 o7 457 613 56 31 2009 | 432
QeI et - - - - - - 0.0
218 5 % 123 111 79 460 8.8
g 628 1,064 1,418 1,259 881 5250 | 100.0
(1). oIztH]
(9] - A<D
FR Activity 1XEE 2AEE SAE T AR T N g
.1 2212 REOWAT HIRIG
218 1EA T dtel 45,072 77,616 77,616 69,264 45,317 314,885
N |=
2.2 SIS REGNAT E8i2
= *EA T - 59,904 103,08 ® .50 9,904 315,350
) EWIES
2.3 SIS RECOMT E243
%,7% %,7% 72,504 72,504 %,7% 315,216
WNEWLEPIES
2.4 Z2{2 REOWT E249
4 &S N T m - 61,992 %,6% %.6% 59,904 315,288
b/ EIES
2.5 A2 REQOILAB Nt 70,416 84,0% 98,784 98,784 68,328 420,408
2.6 U4 REGILAB HEt 60,94 84,0% 128,376 84,006 61,00 419,544
2.7 T4 L ST JlsA
69,3% 8,272 106,120 88,272 69,3% 420,3%
REGOSLAB JHEt
g A 302,54 512,712 62,128 602,136 421,517 2,521,007
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o}, A F-2HA

(4 Ll
ol O &+ & =
& Hg ) _ ) _ ) g
5 5= =9 by, 2% 3 43 5t A %)
2 (8120) HE | He He HE
MR 9.6 17 17 5 17 0 105 1.5
ol e 2.8 3 108 367 564 263 1,327 19.0
d | HEAR 3.8 21 78 231 31 174 865 12.4
H 2X3 6.4 - - - - - - 0.0
E.| 72 202 663 92 437 2,297 2.8
SI&H| W=H| 67 208 R7 1,342 784 3,322 47.5
EFS| eS| 22 0 17 135 & 406 5.8
] o 1 0 B 140 5 35 4.9
E.| 100 283 1,132 1,667 891 4,073 5.2
SIEHTIRL| - - - - - - 0.0
2H8H| 16 48 177 2% 132 630 9.0
| 189 534 1,972 2,806 1,500 7,000 100.0
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(F9] : HY)
=2 Activity TXEE PN SAEE AMEE SAEE 29|
.1 S0{E REOMAT HIZ L AdAkSY
3.1 Jlj T A <l 23,040 4,904 133,920 220,680 105,120 524,664
=
3.2 REGOSLAB THE &ciE A& &
21,004 42,048 142,416 200,808 117,720 524,016
MASEH| Jls
3.3 E= REGIMAT AIZ2 DI ¥
s Jhet 0 0 58,651.2 104,006 | 47,512.8 210,240
3.4 REGOSLAB T &2HE AIB DI
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12]E2 42 HDM(Highway Development Manual) 22S &=
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<H 8> XUEY =Y (HIIQLE(REAIE EXZEILXIE, 2009)
(&9 ¥/km)

£ ==1 ASHA | FEHA | HEHA | ASEE FEE HEA
10 52.84 34 .81 134.23 364.16 43.75 216.94 483.88
20 24.12 23.63 86.29 268.58 30.22 143.82 357.48
30 15.40 18.84 66.68 224.98 24.53 114.01 300.35
40 11.24 16.70 55.57 198.45 20.77 97.20 265.40
50 8.84 15.31 48.72 180. 11 18.60 84.91 241.86
60 7.26 15.00 43.83 224.04 17.05 75.40 224.04
70 6.17 15.40 40.37 210.03 16.00 68.89 210.03
80 5.36 16.39 38.02 198.65 15.43 64.92 198.65
90 4.74 18.04 39.38 189.15 15.32 63.39 189.15
100 4.24 20.27 45.98 181.05 15.62 64.15 181.05
o b PH|&

- A ] dEoEeE AN WshvE s ¥ Q1H] 7S] B
5, AMTHE o2 FAHL HEHle AFE FRARE, XL YR, EolojH]
AU FolH, o= A £x T =22 ol wet g HEH] FoA
AR e du] Efolojn] FAAHM] TS F WEH T X vlFo] ulg vr] o
of EEtAaR A 4rT FE JorwE WEH AE F AgHy 1d39e. AF
H ARAREE SaddTtd, EEREANEY dpjetdAd A EEAR AT, 2003
oA AAIG ARE o] &ttt FRAREIY SEoke] FANE T 25

- 582 LC = 0.02882+0.910/V+0.000003828%V2
- AW Lsb = 0.03336+1.153/V+0.000004312x V2
- @2 Lib = 0.02476+3.492/V+0.000001277x V2
- 2(F)¥EY Lst = 0.01695+1.292/V+0.000001647x V2
- Y EY Lit = 0.06639+4.158/V+0.000002525x V2
A7NAM, L .= 5&xY F7F &) =Fditer/km)
L 4= 238w 29 #7F Z2n Z(liter/km)
L]b: ‘_’H%]ﬂig] ‘!QI’%‘ ﬁ:‘ﬂa(liter/km)
L ~ 2(F)PEHY F7F An]Ziter/km)
L, = NIEZ F7F 24 ZF(iter/km)
V = &8¢ & =(km/h)
- o] IAAE AEete] AbEd AFH S5 FRARES oS <E O S E
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Bl 2,0289, 74

AA7MAC R 2012d 9¥ W@kl i g
[e)

<H O JdSADHCZE2AIE 2 HUHIEI"EE AN EEXEAHR?)
(9] : /km)

0 | L. i : : _ :
N s2Xt A8HA CHEHA ASEE SHEH HEE™
10 0.121303 0.147059 0.357143 0.144928 0.1444928 0.454545
20 0.073145 0.097087 0.250000 0.097087 0.097080 0.357143
30 0.062216 0.075758 0.163934 0.075188 0.075188 0.256410
40 0.056191 0.073529 0.119048 0.070142 0.071429 0.188679
50 0.057394 0.061728 0.112360 0.080645 0.080645 0.181818
60 0.059581 0.067114 0.116279 0.092593 0.092593 0.204082
70 0.062863 0.070922 0.131579 0.112360 0.112360 0.232558
80 0.064426 0.073529 0.147059 0.153846 0.153/846 0.270270
90 0.070079 0.086207 0.163983 0.161290 0.161290 0.322581
100 0.075535 0.086207 0.188679 0.192308 0.192308 0.384615
110 0.081731 0.097087 0.222222 - - -
120 0.091635 0.108696 - - - -
130 0.101027 0.113636 - - - -
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(2 6> SML|3H =4 Hg <J8 7> REGOPAVE =4 H|g
<H 10> AtEXHIE=4Z2 0t
e D)
Z HIgs= 2]
A 527 AFHA Il ES
T g Higie | 942 | HgR | o HIZ® | 13414019
I | 457,137 | 234,76 | 141,72 | 7295 | 3,158,5% | 3,138,804
IER | emn | sex | S0 | OB 22 =8OS
M| Hig A sk 3= o= al= 25,586,719
13,934,300 | 304,870 | 304,879 | 6,817,217 | 2,885,841 | 1,358,563
N 4,477,076
BFRgHIE 1,004, 742
Z5 44,771,556
A2t SEX AEHA CHelBA
XA g2 B2 el alfs! el HIS 4,471,300
HIE | 1,510,046 | 81588 | 47,51 | 24, 1,062,845 | 1,046,298
w0 | eEm | zex | oo | U2 22 =8 OB
PAVE Hig HA HA o= 5 3= 11,344,843
4,604,780 | 101,66 | 101,606 | 2,272,406 | 2,865,841 | 1,358,563
e el 1,492,369
BARgHIE 705,96
Z5 18,014,527
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