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Effects of Extending Duration of Nighttime Road Construction
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ABSTRACT

PURPOSES : This study was conducted to analyze the effects arising from extending the duration of nighttime road construction on
improving road quality and durability.

METHODS : Most previous studies estimating the social cost of various construction conditions did not consider road pavement cooling
time as a factor in improving road pavement quality. This study investigated the feasibility of achieving higher road quality and durability by
extending the duration of nighttime road construction time extension. For this investigation, the effects of such an extension on traffic
conditions were analyzed based on micro-simulation studies and scenario-based cost-benefit analyses, using factors including traffic volume,
delay, construction cost, and road pavement cooling time.

RESULTS : The results of the traffic simulation studies and cost-benefit analyses indicate that the current road construction method that
emphasizes completing nighttime road construction by 6 a.m. reduces pavement life while causing relatively little traffic delay. If the night
construction time is instead extended to 2 p.m., road pavement lifetime is increased, reducing road re-construction cost. These savings are greater
than the cost of congestion arising from extending the duration of nighttime construction.

CONCLUSIONS : The current nighttime construction durations need to be extended in order to efficiently manage roads and reduce road
management costs.
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Fig. 2 Survey Results of Driver's Opinion about Nighttime

Construction Extension to Daytime
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Unilaterally deciding construction time by Korean
national palice
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Fig. 4 Survey Results of Construction Inspectors’ Opinions
about Nighttime Construction Problems
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Table 1. Bukbu Expressway Network Setting on VISSIM

Classification

Contents

Study site

Bukbu Expressway Bonghwa bridge
intersection~Goori IC

Traffic volume

275~1,707 veh/hr/lane for hourly traffic
volume

Geometric
characteristics

One—-way two lane, one entrance way,
one exit way

Work zone
characteristics

Work zone 200m & lane closure of
one lane

Vehicle types

Car:80%, Bus:8%, Truck:12%

Simulation time

65,400 sec

Vehicle speed

All vehicles : 59.8km/h~79.5km/h

Delay evaluation
index

Speed(km/h), travel time(sec.)

Table 2. Seoul Expressway Network Setting on VISSIM

Classification

Contents

Study site

Seobu Expressway Cheolsan bridge
intersection~Geumchun IC

Traffic volume

239~1,019 veh/hr/lane for hourly traffic
volume

Geometric
characteristic

One—way two lane, one entrance way,
one exit way

Work zone
characteristic

Work zone 200m & lane closure of one
lane

Vehicle types

Car:80%, Bus:8%, Truck:12%

Table 3. Traffic Congestion Result of Bukbu Expressway
in VISSIM Simulation

Travel speed (km/h)

. No Workzqne Workzc?ne Workzqne
Time construction execution execution execution
(OAM.~BAM.)(0AM.~10AM.) (OAM.~2P.M.)
OAM~-1AM. | 73.08 68.79 68.79 69.77
1AM-2AM. | 76.00 75.59 75.62 75.67
2AM-3AM. | 7622 75.84 75.89 75.84
3AM—-4AM. | 76.27 76.00 76.08 75.97
4AM-5AM. | 76.19 75.76 75.83 75.78
5AM-6AM.| 74.23 53.52 49.78 53.57
6AM~7AM. | 5691 78.99 17.76 2512
7TAM-8AM.| 50.16 59.64 16.61 22.72
8AM-9AM.| 50.35 5211 16.70 22.26
9AM~10AM.| 5123 4774 16.45 23.24
10AM-11AM.| 5093 46.40 7.1 23.14
NAM-12AM,| 49,71 52.54 7254 23.44
12AM-13AM,| 5262 53.21 58.29 23.73
13AM-14AM,  54.21 49.76 51.20 22.90
14AM-15AM, 53.06 51.97 52.13 79.91
15AM—-16AM, 5276 52.36 52.38 68.09
16AM-17AM,| 5269 48.46 49.60 51.77
17AM-18AM,|  51.34 48.25 49.87 4953

Table 4. Traffic Congestion Result of Seobu Expressway
in VISSIM Simulation

Simulation time

65,400 sec

Travel speed (km/h)

Vehicle speed

All vehicles : 56.4km/h~81.1fkm/h

Delay evaluation
index

Speed(km/h), travel time(sec.)
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. No Workzqne Workzgne Workzc?ne
Time construction execution execution execution
(0AM.~BAM.)(0AM.~10AM.)|(OAM.~2P.M.)
OAM-1AM. | 43.46 12.47 12.52 12.66
TAM-2AM. | 47.51 9.92 9.86 9.87
2AM-3AM. | 48.83 17.10 16.76 16.73
3AM~4AM. | 49.60 32.52 32.94 32.85
JAM-5AM. | 48.45 22.84 23.89 22.61
5AM-6AM.| 37.74 9.03 9.07 8.96
B6AM-7TAM. | 34.38 48.13 7.27 7.33
7TAM-8AM. | 36.39 4517 7.55 7.55
8AM-9AM.| 35.82 35.82 7.57 7.60
9AM-10AM.| 34.84 34.77 7.25 7.35
10AM-11AM.| 36.30 36.01 48.18 7.34
MAM-12AM.|  37.57 37.63 4317 7.69
12AM~-13AM, 36.45 36.57 36.47 7.57
13AM-14AM,|  33.52 33.38 33.39 7.35
14AM-15AM,|  34.31 34.30 33.25 49.86
15AM~16AM, 33.92 34.54 34.70 4143
16AM-17AM,|  34.59 34.56 34.06 34.19
T7TAM-18AM.|  30.07 30.71 30.51 30.30
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Fig. 5 Bukbu Expressway Network on VISSIM

Ly Workzone (one lane closure)

X n
intersection
i &
7
'\‘////
%’I Geumchun
bridge

Geumchun
[F]
- Analysis section : 1.594km \

Fig. 6 Seoul Expressway Network on VISSIM

4.1.2. ZEAZ 0|4 2AZat

AsAlEE o] A4 7R A o R ERFAF AL
o] AojARE olo WE wFEFE FojuA Hrh,
Table 3o\|A H= vie} 7
BAIZE o] TR FEFE F= AR FRIHL, BF
AR Aol FAF vIAI Alve] Qof H]sf of
7 ERFARE 10:0071A] oHA EH, @& HFAE
21 07:00~09:009] B+t oF 3u] %= (50.3km/h
— 16.6km/h) Rolx|= AR EAHT AR
T2 o= o]#gt mRFAL AZF AXol &gt =
7F wgEgto] o Asid 4= ool gl it ARzt
MER 0] Aoz FAF ulAlRY Alvke] 2o vlsf ofzt
EEFAE 10:007HA] sHA| =¥, e dFAZL
07:00~09:009] He&E+ oF 5u H=(36.1km/h—
7.6km/h) WolAl= A o0& FA =Gt} AR ER
A Y Az asete] B A Wl 23RS
MR R A mR2FAL &g ) A2 SA o 2
gaFo] ek 370 Ak=Ql BRIPAERo| vls| Azt
FFS TAYAF 7] 2l Ao R AekE)

ot ot

4.2. OFZt E2TAL AIZHH Sholl M2 =2
EE 57|05 BAHIE HLED BN

ot ERFAL A7k £ AR S wa

RO BRI PAAGE BT 5 9L, o B2

mAAe] 4 ARE 7| 4= ek ol G w2
AEA F7 AT B2 AmA FAES AgaThe
SRIAA Y] PPN 0] WA SA A2k
oz £adtel YASYL B2 EAA AL
Swato] Al Thopst AR @4l ol yhaEo]
S ujoo} sek, B AT ERTEH Halo] 2
Bajo] oh g Ao S, ol 3

o ¥ rlo ok
NIS)
D
=)
Ne]

(@)
@)
ﬂflm
>
oo

Ofr
o
32
A
N

= ok N Ao

N

A=Y
o
it
5
a
i‘m H,‘
AL
v
HT
uil
>
=)
tlo
ok
5
FI'F

——Trafficlam Speed

35.00 ———Design Speed —

1.36 tin%
25.00
1.28 times/ J,

n 15.00

e 1.21W
n

t

1.08 times

Seoul maintenance criteria

(3 3)s0-—mwa3~o0~w=-0

20 40 60 e0

Opening Temperature(°C)

Fig. 7 Permanent Deformation per Opening Temperature
by Traffic Jam Speed and Design Speed

4.2.2. &7| AYEY Lol B2 T24H LA £
A AolA] A w2 YUY 2xo| B2 R

AR AT WHFS

=2 AEY FFH76.5D@HEA, 20148 12

27) AFEgol v

of 1oyl =2 Azl Bagh Aefo

ron

t=e28t5 =28 - M[193 X553 159



o v v
OF 15%, 181 U Uule R T2 xAF ol oF 10

p= l
dol B3} 10%9] £35S 2 8 2% 9ee & 4 9
o Sk o] AT T Uele] o) mR T

of o] o] oj At Al ARHS WAstA st )
J =

ewe GPUL HIFoRH

5. 0zt =2ZAL AlZH =ftholl WHE HISa}

Ho|

14:00)7b#] ghrefjeto] whef & 24
aholtt, FHFEAL ERZFAF AT Ao W F7h
TR AN =2 AU £ A% T 7HA] SHo]
A A ET o] F 7HA GRS wEAA 0 uhE A
g S7He R 1 o] UE ER A=
BEA HE A3 Holor Ak & 4 Qlet, ofegh
B &3 Holo] WS Fo ot mEFAF AR gl o
7he/d i Bade Thedl & 4 9l Aol

5.1. OFZt m2ZA} Azt 2fcHof| e W SX|MHIE

Qo] WEE]E AAMIHE YR Z8350] A2t 4
1} Table 594 2= Hle} Zho] HR7EA

= A oA B2 (06:00714] BAP Q] =R FZAE T
A gkl whet alE A wlo] of 4~58) SISk

i
i
N,
o~
H1
U
o
oM.
o
=2

Table 5. Results of Calculating Traffic Congestion Costs

Ao

BARYT, ANER) 7
.]

ol s
H|-80] oF 9~3H] Z7}el= Ao 2 BHAE Q)

5.2, OFZtSALS] FZISAL 2ichol| wHE SAHH| 4

221}

=

ot =R gA A

w9 e folth okt m2EA

b shjo] whe

1y

-

7hA) e wheh TSk aE A A H] - (

og, r
il
=5
S
=)
1o
&
I

4 2 >
T
L
|o
U
o
=)
i

7EAI A&l Bl sh

A7kl
=]
—_l:"

=R

Table 6. Comparison of Social Cost Analysis of
Bukbu Expressway

Traffic congestion cost
Express— (1 million won/18hrs)
way No Construction time
cnstruction | ~ 6 AM. [~ 10 AM.| ~ 2 PM.
Bukbu 26.57 43.22 164.05 223.16
Seobu 22.73 52.61 113.55 174.53

) &2 g70ME =22 SHY 0 BES Ji2xlez 2gsiitt 2ot
TAHERl BMUY o Auls "MSAYUEm AFSEA, 2014,
ERAEE AL AL AIEIE HIE FlAst 8ot 5 F1sty| HiRich

Repavement | Repavement
Classification every every
6.5 years 1 year
.| Construction (1,000W0n/ (1,000W0n/
Scenario| " | Costtype | ygnre @) | 18hrs,DX6.5)
Construction
cost 83,089 540,076
Do Traffic
nothing B congestion 26,569 172,699
cost
Total 109,658 712,775
Construction
o cost 83,089 540,076
rs ;
Traffic
1 (From OAM. congestion 43,217 280,911
"’GAM) cost
Total 126,306 820,987
Construction
0 cost 83,089 540,076
hrs :
Traffic
2 |(From OAM.|congestion| 164,050 1,066,325
"’10AM) cost
Total 247,139 1,606,401
Construction
cost 83,089 540,076
14nrs Traffic
3 |(From OAM.|congestion| 223,160 | 1,450,540
"’14A.M.) cost
Total 306,249 1,990,616
2) ERRE JAHIES AEYQYnist ESEF AL 1o ZAZ
e PHEsICH
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Table 7. Comparison of Social Cost Analysis of
Seobu Expressway

Repavement | Repavement
Classification every every
6.5 years 1 year
.| Construction (1,000won/ | (1,000won/
Scenario time Cost type 18hrs.@) | 18hrs DX6.5)
Construction
cost 83,089 540,076
Do Traffic
nothing - congestion 22,727 147,726
cost
Total 105,816 687,802
Construction
- cost 83,089 540,076
rs ;
Traffic
1 | (From OAM. | songestion 52,605 341,933
N6AM) cost
Total 135,694 882,009
Construction
o cost 83,089 540,076
rs ;
Traffic
2 |(From OAM.|congestion| 116,546 757,549
N10AM) cost
Total 199,635 1,297,625
Construction
cost 83,089 540,076
14hrs Traffic
3 |(From OAM.|congestion| 174,533 | 1,134,465
"’14A.M.) cost
Total 257,622 1,674,541
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