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ABSTRACT
OBJECTIVES : This study aims to review a plan to reduce the shoulder width of a deformed round-trip two-lane highway with low traffic
volume.

METHODS : Installation of a passing lane on a round-trip two-lane (one-way one-lane) highway, and reduction of a shoulder for a round-trip
four-lane highway.

RESULTS : It is necessary to establish a design criterion for various highways, because the plan to reduce the lane or shoulder width of a
highway with low traftic volume was analyzed to have an economic efficiency of 6.8~7.0%.

CONCLUSIONS : It is necessary to seek for a plan to establish a national trunk net early by efficiently using the limited financial resources to
cope with the traffic demand elastically.
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Table 1. The Expected Traffic Volume and the Actual Traffic Volume

Route Section Length Actual traffic volume |Expected traffic volume Note
(km) (AADT, 2010) (AADT, 2010)
lksan~Pohang Iksan~Jangsu 61.0 10,277~13,278 47,840~59,200 Existing
Donghae Line Hyunnam~Donghae 60.2 9,742~13,890 29,761~57,602
Seohaean Line Hampyeong~Gochang 48.2 9,950~12,743 23,971~25,669
Gochang~Damyang Gochang~Daedeok 475 8,199~12,448 25,642~50458 "

* Four—lane Highway Capacity : Service Level Aless than 23,000 AADT), Service Level D(52,000~68,200 AADT)

Table 2. Economic Efficiency of the Expressway to Construct

Route Section Length | Expected traffic volume |Economic feasibility Note
(km) (AADT, Target year) (B/C, overall)
Gwangju~Wando| Gangjin~Namhae 375 9,480~10,527 0.68 Complehoh of
basic design
Center Line  |Cheorwon~Chuncheon| 63.0 6,461~13,143 0.37 Completion of
feasibility study
Daesan~Dangjin Daesan~Dangjin 23.9 6,123~11,540 0.64 Completlc.m. .Of prefiminary
feasibility study
Donghae Line |Samcheok~Yeongdeok| 117.9 3,175~14,127 0.21 CompletK.)n. .Of prefiminary
feasibility study
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Table 3. Design Speed of Expressways

Classification of Local area I
roads by function| Flat area | Mountain area
Expressway 120 100 100
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2.1.2. E2uSH (2011. 06.08 W)

Table 4. Minimum Crossing Width of Expressways

Classification Rural area Urban area
Lane width(m) 35 35
Median strip width(m) 3.0 2.0
Shoulder width(m) 3.0 2.0
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Table 5. Expressway Crossing Configuration
Classification Rural area Urban area
Design speed(m) more than 80 80~100
Lane width(m) 35 3.5
Median strip width(m) 3.0 2.0
Shoulder width(m) 3.0 2.0
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Table 6. Expressway Crossing Configuration

Classification Rural area Urban area
Design speed(m) more than 80 80~100
Lane width(m) 35 35
Median strip width(m) 3.0 2.0
Shoulder width(m) 3.0 2.0
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Table 7. Expressway Design Speed by Classes

Classification Region Kind Class Deszirn/shp;eed Entrance restrictions Applicable road
Class 1 120 100 Completely Expressway
) Class 2 100 80 Completely, partially | Expressway/Motorway
Local Kind 1 :
Expressway, Class 3 80 60 Completely, partially | Expressway/Motorway
Motorway Class 4 60 50 Completely, partially Expressway
Class 1 80 60 Completely Expressway/Motorway
Urban Kind 2
Class 2 60 40,50 Completely Motorway
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Table 10. Median Strip Width
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Table 12. Design/Operation Feature by Road Functions

Road function

Design, operational feature

L Allowable . |Design speed
Category group Road category Traffic kind speed (km/h) Intersection (km/h)
. Vehicle None 3D 120~100
Al Long—distance road -
Vehicle <100 (3D) 2D 100~90
Road, where access Al etor] 1 Vehicle None 3D (2D) 100~90
! egional roa
to the outside of the 9 Vehicle, general| <100 2D 90~80
A | egion of buildings is _ Vehicle <100 |@3D) 2D | 80~70
controlled, with a All Inter—regional road
decisive connection General <100 2D 80~60
function ANV Infrastructure connection General <100 2D 70~60
AV Dependent connection General <100 2D 50~0
AV Economy road General <100 2D 0
Road, where access to Bl Urban expressway Vehicle <80 3D (2D) 80~70
the inside and
f h General <70 2D 70~60
g |surroundings of the region) gy | aAccess-controlled main line
of buildings is controlled, General <70 2D 70~60
with a decisive —
connection function BIV | Access—controlled main collection General <60 2D 60~50

¥ 0 Expressway, Al ~All: Local Expressway, Bll: Urban Expressway
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Table 13. Standard Drawing of Cross Section according
to Traffic Volume
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Table 14. Standard Drawing of Cross Section for
Expressways
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Table 15. Expressway Division

Classification Rural area Urban area
Design speed(km/h) 120 100
Lane width(m) 3.60
Median strip width(m) 3.00
Shoulder width(m) 3.00
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Table 16. Expressway Division

Classification Rural area Urban area
Design speed(km/h) 110 80
Lane width(m) 3.65
Median strip width(m) 4.0
Shoulder width(m) 3.30
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Table 17. Traffic Volume Analysis of Two Lane Highway

| Traffic volume input
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Total delay rate(TDR)
calculation
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Proper hourly traffic volume
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conversion
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(K.D=0.0556, PHF=0.94)

(3) tigt A2 7hs aE

AA AEls a5 TR

o
~
2,

i)

)

9%z 2

o] 1,500m,

922 7+ 744 6 000m94 2702 AP 2
I FAE 30% oA AlZtE 630t/Al, 19

10,700t)/9 2 *yés}%it}. ukebA tjehe] Az
7hs WEwRS oF 11 000t/ Y 2 g},

-

TOt3 71Z BEY Ay

) o [N -]
(1) &A=+
T2 8% HP(IELER, 2013) I&EER 7|H
T F A S5 £ HES 285k A
A WSS Akt
Aol 4 5 55 A 7158t AAAEIA
& DR 24 -3t

(2) BATLE 4% A4

Cwz = Cyuy X NX fy, X f s

A7, Cyz = SAEES] 85F(vph)
J A o] BATL 7]
N = A&2S

fov = 3345 R QA5

2 (pcphpl)

fi= A2ZE 9 2ol 9% 0y As

4.4.3. tHor2 [HOI3 7|ZmET AN Zn|
Z2F LAY 30% £20 2 7FAst He] 7t 1

20 |nternational Journal of Highway Engineering - Vol.18 No.6



250 1 120tH/A1~1,360/A], 19 18,900tH/Y
~23,000t/d= AP A), whebA | tit2, ti¢k3e
A7k wEEFS o 20 OOOEH/‘”E gt} AlEd o]
A 2483 FAROl Y F35EE 80km/hE 4
Elo] MH|A 22D E FAI3 WE}

A 28 718 940 A=, Poll, FURdel o
Shof WELHAL| AT BAZ Tetsto] 42 & S A

ol 2)40) LEH

451, £2 G TARA0 TEQEA AT
Az 1t 2
S, o3BT ol S0 e

4.5.2. iz, ZOME =40 WE i > 23t

Table 18. Relation between the Road Cross—Section Element and the Traffic Safety

Element Correlation chart” Characteristics
136, Urban, 4-Lane, Freeway
S Urban, 6-Lane, Freeway
S 16 :\ adieta P ____________]
w
c
2 — Increase of the traffic accident occurrence probability
Lane £ at a 12ft(3.6m) or less lane width
=] . . . .
-Es — High risk of accident occurrence at a place with a
S high configuration ratio of cargo vehicles
bat {Harwood et 1I [1on
<< 0.8 :
10 105 " 11.8 1
Lane Width, ft
- 18
8
&
S Urban, 6Lane, Freeway (Hadiatal 2l 77777
é Multilane Highway (Knuiman et al. [11]) .
Rl S e e — Increase of accidents by 10% when the shoulder
Right 5 K Urban & Rural, 4-& 6lane width is reduced from 10ft(3.0m) to 6ft(1.8m)
shoulder | % iy {demed]) - 10% of the expressway accidents happen due to
§ ******** vehicles staying on the shoulder
o
=< 0.8 L
6 7 8 9 10 11 12
Outside Shoulder Width, ft
1.6
R Rt R
k]
® B oo e SRR R R
e e - Rural Freeway .
Left E of T (detved)_____ — Increase of accidents when the reference shoulder
shoulder E width is less than 4ft(1.2m)
2 08 peoserssaay RiralFréeway [Hadi et al. [’2]’)”1’ R
= 0.6 L
(v} 2 4 6 8
s
&
s
s
Median § — Decrease of accidents at 20ft(6m) or more
st 2 - Increase of accidents at 10ft(3m) by 5% compared to
p £ at 20ft
b=
é 0.6
10 15 20 25 30 35 40
Median Width, ft
Data : 1) Reconfigured from TTI(2005), “Roadway Safety Design Synthesis”, FHWA/TX-05/0-4703-PI
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Table 19. Strategy to Mitigate Potential Risks according to

the Contraction of Road Width

Purpose Potential mitigation strategy

Provision of pre—warnings
according to the reduction
of the lane width

Signboard, VMS, etc.

Road surface mark paint
width source expansion

Concave road surface mark

Enhancement of standby Reflective road boundary mark

ability in the lane Lighting

Median strip unevenness

Shoulder unevenness

Road boundary unevenness

Improvement of return ability
when the driver deviated
from the lane

Safe edge configuration

CEBAR]

10,7081
« ZAREA(B/C) : 0.44
+ 2013 7| EAA &7

djobd FAM] A& Table 203}

Table 20. Description of the Construction Cost Calculation

by Routes
(unit : billion KRW)
e Gwangju~ | Hamyang~ Pohang~
Clesiieaien Wando Ulsan Yeongduk
Standard width | 57 1,006.0 1,070.8

source

Alternative 1 | 797.3(260.1) | 929.6(A76.4) 1,010.8(A60.0)

Fixed object removal and

Reduction of seriousness arrangement

Securing of reserve space
outside of the road section

in accidents when the
driver deviated

from the road Breakaway safety hardware

Installation of shock absorbers

Provision of space for
controlled and troubled
vehicles

Reference : FHWA(2007), “Mitigation Strategies for Design Exceptions’
FHWA-SA-07-011

Evacuation lane, platform

4_6 Jt-I.Q. EH*"E:*" )\1Jt-|
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« A% 1 37.5km
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ZE H& 1 35.7%
« Z5A] 1 8,5749¢
« AAGEH(B/C) 1 0.57
20084 7| A4 o=

L

Alternative 2 | 811.8(A45.6) |950.3(A55.7) |1,024.7(A46.1)

817.2(240.2) |953.5(A52.5) [1,028.6(A42.2)

Alternative 3

M
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« A% 1 25.1km n = BX7|17k
P B 11,627~20, 9701/ (2) & A 7Fx (Net Present Value : NPV)
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