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ABSTRACT

PURPOSES : This study supports the evidence that it is possible to rehabilitate a damaged pavement with a lane closure specifically based on
the Gimcheon~Sunsan project.

METHODS : The prediction results from the simulation programs were compared with field monitoring, which focused on traffic
management planning, congestion (length, time, and passing speed), bypass, and user cost, among others.

RESULTS : The research results showed that lane closure application and pavement repair of the aged pavement in Korea were possible,
even though the prediction results were minimally different from the field monitoring. The road agency contributes to service life extension of
the rehabilitated pavement using this method.

CONCLUSIONS : A marginal effect caused by the lane closure was observed on travelling users or vehicles, and the user cost of pavement
repair decreased. Therefore, introducing the repair method or rehabilitation in Korea is possible. Information dissemination through various
media was properly done to execute the project well. Moreover, the construction area traffic utilized nearby alternative roads. Therefore,
improving the repaired pavemen's service life while ensuring that the pavement management agency can provide a road with comfortable user
riding quality was possible.
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Table 1. Input Values for Traffic Capacity of GimCheon
JCT~SunSan IC

Conditions Values for analysis

— Lateral clearance : Om
= Incline : 1% fw=0.9
— Lane width : 3.6m

— Design speed : 120km/h | Design capacity : 1,750pcphpl

frv © Calculate at each time

— Traffic input according

to each time fak : Daytime : 7AM~7PM

Nighttime : 7PM~7PM

Table 2. Service Level Changes according to the
Bypass Ratio

LOS according to the Bypass
Time Traffic Ratio(%)

1)
N
S
%
S
B
S
o
S

Fig. 1 Pavement Condition 00~01 539

0
c|/eB|B|B|B B
01~02 465 | B | B | B |B|A|B
02~03 a0 | BB |B|A]A]A
1A ~ XA} A ZARELZEO] fERALA L e

lJ JCT ICOll A FARE ‘4 SR 3 03~04 s 18 818181 218
gzl AXE Eq. D& AMgstgen, sfg wige 04~05 44 | c !B | B B | BB
A2 Table 13 LrH(==EALEH, 2013 A= 05~06 667 | D | C | C|B|B | B
AF, 2013). FAF Al SIS Om, A ¥ 06~07 85 | D | D | D|C|B]|C
A(0~2%), A=ZEE 3.6mol7] wzoll BAAS fwe or~08 | 107 | E /DD JCJC|C
099k ot % FAF wAARE 2 A 00D | 122 L B L F D P L ° LD
o9~0 | 1653 | F | F | E| E | D | E

74 AH]-8-0 =27 =2 Yol A7k 9 X ’

FE/dul&ol th27] uidf 20_12 9l ‘l o %A o | tess TF I F I FTF e ¢
T AT AR2RE 474 ARSI dmEegAL f~2 | 187 | F | F | F | E|E|E
AR BAFTHPAR Al S4HE ARFE VRS RE T 12~13 | 1624 | F | F | E|E | D] E
AFAIZE Fe AT Al SARLEY AB|ApES G2 1314 | 1543 | F | F | E | D | D | D
DAE" QA APolA Ar|AaE R 20l Fe2 WA M5 | /eS| F | F|FJE|DJE
SIATHERER B4, 2019). o) vhgrom mgdels 0 L WS LR L F P L E DL F

16~17 | 1796 | F | F | F | E | D | E

G e] 1RFE Ak Al S 77ke] Al7hE fef ’
of ZA3ste] 13} ‘} | o 2k Al g5k, 78 | 1900 LE EIE|E £
A7Fs A& A 2] Table 29F 2}, 19~20 | 157 | F | F | F | E | D|E
20~21 | 152 | F | F|F|E|D]|E
2~22 | 1414 | F | F | F | E|D|E

Cyz= CiypX NX f X X 1 :
= G NS> i > Fox w 22~23 | 1108 | F | E|E|D|cCc|D
23~24 90 |E|D|D|cCc|c]|cC
VA, Oz = AT S (vph) Allowable time | 10 | 11 | 12 | 23 | 24 | 24
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(Table Continued)
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LOS according to the Bypass

Time Traffic Ratio(%)
0| 10 | 20 | 30 | 40 | 50
00~01 713 D C C B B B
01~02 547 C B B B B A
02~03 459 B B B B A A
03~04 458 B B B B A A
04~05 601 C C B B B B
05~06 663 D C C B B B
06~07 750 D D C C B B
07~08 838 D C C B B B
08~09 977 D D C C B B
09~10 1,285 E E D D C C
10~11 1,407 E E E D C C
11~12 1,573 F F E D D D
12~13 1,598 F F E E D D
13~14 1,796 B F F E E D
14~15 1,802 = = F E E D
15~16 1,984 F F F F E E
16~17 1,916 F F F F E E
17~18 1,985 B F F B E E
18~19 1,961 = = F B E E
19~20 1,969 F F F F F E
20~21 1,673 F F F F E E
21~22 1,342 B F E D D D
22~23 1,195 B E E D C C
23~24 926 E D D C C B
Allowable time 113 |16 | 18 | 23 | 24

(b) Changwon
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Fig. 2 User Cost according to the Bypass Ratio
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Table 3. Estimated Travel Time and Speed of
Gim—Cheon JCT~Sun-San IC

GimCheon JCT— NacDong JCT—
NacDong JCT GimCheonJCT
Pciiss:g;fnh GuMi IC ' Njg?Tg NamSangJoo IC
area — Starting point ssanic|” NacDong JCT
Travel| Predict m 3h 22m 1h 46m 3h 3m
time | Normally |~ 4.2m 8.0m 84m 5.5m
Speed| Predict | 60.5km/h 39%km/h 79km/h 30km/h
Congestion length| ~ 7,070m 13,153m 14,045m 9,108m
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Table 4. Daily Average Traffic Volume Change of
JungBuNaeRooc and GeongBu Expressway

Measured | Measured Traffic Traffic
traffic a |traffic during|increase or| increase or
week ago |construction| decrease | decrease
(vehicle) | (vehicle) | (vehicle) | ratio (%)
YaN9 | ai710 | 875 | 12837 | 405
JungBu | Pyung
NaeRooc
Changl ar500 | 20697 | -11803 | 363
Won
Seoul | 17,145 24.612 7467 437
GeongBu
BuSan| 17,298 22,773 5475 322
Table 5= Y¥l=® L33t wedS 423t 0]
o} dRl=rE 2554 354 9 59549 9= IF
Fol Z7tel o, 335419 9= 268 fast A
o8 Yyt HAAHCRE 18 Tt g A
2% 23, Fe 935k BEFL Afdow uug
Ao vehgtt 7 gelo g A Qo]
b

17be) B eleehy R4ERE BAU} 2E

Table 5. Daily Average Traffic Volume Change of
Nearby National Highways

25" line 3“ line 59" line
National
highway Ga | Sang | Nam | Gim Nam Dong
San | Joo [SangJoo|Cheon |GimCheon|GimCheon
3240| 834 | 2032 | -906 | -—201 1,275
4074 1,126 1,074
33" line
Traffic Total
volume Sun Gg Nam. Wae
San Mi GuMi | Gwan
1,377 |=57711| 1214 |-3457 -363
—-6,637 -363
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Table 6. Result of Congestion Analysis

Congestion length | Congestion time | Passing speed
(km) (min.) (km/h)
YangPyung 82 19.3 297
ChangWon 38 1.2 26.7
3.3. SR 2

) . 00 [e] = ank 7‘4
T\stao] mE BATY G5 D 1y vt 2k
shick, e AAGF A9 R A7 o
10004% B A0 ekttt olefd Aol ch}

3 Aol YA, 71 F UORE WEAT 72
Zole] Hpolo] 711G}, F, FHYFE LEAT Do)
72knE FUSHE o VPR W FARA 9T
S A% A0 E WO}, FUYTFE FPYF| 1/35

FOR o} FAR A% JFL D Wp] el Ao

2 g}

Table 7. Capacity of GimCheon JCT~Sunsan IC
(Vehicle/hour)

YangPyung ChangWon

Average 1155 1254
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Table 8. Total User Cost during Construction

User cost (x10°won)
YangPyung ChangWon
10.8 17

[e)
UeRd B ATolAE BF $A ZRAES 49
T A9, AET LA P L ATANES PEfe] W
Shaflo 3 271 A4St
Table 9. Prediction vs. Monitoring Result of
GimCheon JCT~Sunsan IC
Prediction Monitoring
Tool |Predicted values| result
User cost (x10° won) | CA4PRS 0.3 185
JungBu e =40.5(YP")/
NaeRooc(%) -36.3(CW*)
GeongBu 15 437(YP)/
Bypgss (%) EMME/3 32.2(CW)
ratio 35(3° line)/
National 3.3(59" line)/ Not much
highways (%) 10.7(33" line)/
5.0(25" line)
Congestion length . 8.2(YP)/
(km) 3.8(CwW)
Congestion time 19.3(YP)/
(min) VISSiM / f1.2CW)
. 29.7(YP)/
Passing speed (km/h) 60.5 26.7CW)
Capacity Capacity 1,179 (YP) 1,155 (YP)
(vehicle/nour) manual 1,185 (CW) 1,254 (CW)

*YP : YangPyung, **CW : ChangWon
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