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Estimating Acceleration and Deceleration Lane Lengths by Analyzing
Vehicle Speed Variation of Rest Areas for Drowsy Drivers
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ABSTRACT
In this study, vehicle speeds at acceleration and deceleration lanes of rest areas for drowsy drivers
were investigated to analyze effects of acceleration and deceleration lane lengths, grades and curve
radius. In addition, we used VISSM to analyze proper lengths of rest area’s acceleration and
deceleration lanes. Several VISSIM scenarios with different lengths of acceleration and deceleration
Received 18 July 2018 lane were constructed. Through VISSIM simulation, we collected individual vehicle speed data to
Revised 19 August 2018 analyze speed changes by different lengths of acceleration and deceleration lanes. As a result of the

Accepted 7 November 2018 vehicle speed change investigation, grades and curve radii of the rest area affected the speed, most

. of all lengths of acceleration and deceleration lane showed a great effect on the vehicle speed. In
(© 2018. The Korea Institute of

Intelligent Transport Systems. All
rights reserved. significant. If the deceleration lane length is short, the vehicle enters a state in which the speed is

the case of short lengths of acceleration and deceleration lane, speed variation among vehicles was
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not sufficiently reduced, and if the acceleration lane length is short, the vehicle enters a state in which
the speed is not sufficiently accelerated showing high risks of conflicts and accidents. It is
recommended that 245m length of deceleration lane and 370m length of acceleration lane should be
installed at least to secure safety and manage conflicts relevantly.

Key words : Acceleration and deceleration line, Rest areas for drowsy drivers, Vehicle speed,
VISSIM simulation, Freeway
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<Table 1> Rest areas for drowsy drivers for speed measurement

Speed measuring Name of the rests area Length of deceleration and Installation position of rest area
section for drowsy drivers acceleration lane Grades Curve radius
Seojeonju 190m(Taper Type) -0.3% -
Naejangsan 200m(Taper Type) -0.3% -
Entry ramp
Socho 190m(Taper Type) 4.0% -
Eumnae 202m(Taper Type) -0.87% 800m
Namsa 200m 0.3% -
Ipjang 205m -0.4% 12,000m
) Jeonju 243m -1.18% 1,200m
Exit ramp
Socho 210m -4.0% -
Changseon 220m 0.7% 590m
Jincheon 238m 0.45% 2,000m

Vol.17 No.6(2018. 12) The Journal of The Korea Institute of Intelligent Transport Systems 59



Lot
f
=
R
Hr
Y
QL
N
do
§=

o £A2 4o|g A e 8
NA% EeAEIs ISR S5 54 A0S s Byt FAEE 24 Az A9
dqrAe F E59H EF AAEE 100kyh Bo @& S5 FPshs Zlow Yegon X 2544
o] T FHLEET4.70kh)7h WA ESHE 9 FLE(88.30knh) Bk BA e ol A
Z24E 339 1.5km ool FAL7} Y9x5k 9o, A9 1.0km o)WolE QAEIAAA 7 YRt glo]
&5 Aol2 Jehle Ae FRAG. FIRAAE 2EA220)7t B 7 YRRELHE ) 29 &
=7} S12lmh T 2ol olFojzl 4HlE Ee4E W) Fzel Agshs Ao Yeh
HEAR AXQA Y AT FAEE TS A= vl B4517] 93] Zu‘rﬁ/\}ﬁ A28 U
A g2k W%d NAFE FLHES 2% BE
HE YR FYRE BE 224 1Y
ZSHE7E FEAAE -03%] AAE A2 @l
E2 FP5he 402 th} £ & &
2212 Ax)9)e] TAutAd o3k F3s

ol

>
_}1
N
M o m
-
3
rO
A
&
2
>
rlr
to
it
2
-
o
2
i
N
ful
2 4
¥C
¢
©

TRt AAHol e AHF S5gE o vg) ¥

P

°o L o &
ot
o |o
=
FJ
ol

H‘iS‘i

o,
7] 1) F47 800m F3e] o] 9]

t g 2o4E Y A4 Tahe) AAEe] Yk R E ﬁEH &S vmald wgkt BaA,
FHOANE T SS4E 25 BT FHEES) o sslyhe W@ 202 Yehtor AT 27
o} Qi gul ES4ES FYLT TEAA} 1042 2 UErFom TRRdAE AT X5
of Y& Fe4Ee] W FALEY £50) REAA BF A Y} A% e SERol7l 2 AR
Jepget,

s 24 O A4 FASEE vms) B AT N Se4H] Se4E W) A9 A S5 1%
ge oz Uehsith Yt SS4EE WA 6] AAHe] gon) 7432 Zole 200m oItk v
2 ESAE Y PEAR Aol Mad S SLHEE o) 4L T3ho] AAHo} Qo 1Y A &
b 2o oz gedon gEAE dolrt 1mE S5 24 Y 24 F MY B AdE 2L

<Table 2> Speed measurement results of entry ramps

Name of the rests area for drowsy drivers Seojeonju Naejangsan Socho Eumnae
Length of deceleration lane 190m(Taper Type) | 200m(Taper Type) | 190m(Taper Type) | 202m(Taper Type)
Grades -0.3% -0.3% 4.0% -0.87%
Curve radius - - - 800m
Average speed 74.70km/h 88.30km/h 77.38km/h 88.29km/h
Standard deviation 5.6 9.3 7.92 10.34
Sectionl
Maximum speed 82.0km/h 104.2km/h 90.00km/h 99.69km/h
Minimum speed 61.7km/h 69.0km/h 66.12km/h 63.16km/h
Average speed 55.9km/h 51.2km/h 51.91km/h 54.09km/h
Standard deviation 8.6 83 4.84 10.39
Section2
Maximum speed 69.1km/h 69.3km/h 60.87km/h 69.23km/h
Minimun speed 41.4km/h 39.0km/h 43.75km/h 40.00km/h
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<Table 3> Correlatin coefficient and R? analysis result of entry ramp

Classification Speed of sectionl Standarscicctlieo\;j'(lltion of Speed of section2 Standarscic(tlie(:)vni;tion of
Grades -0.496 -0.199 -0.437 -0.958
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<Table 4> Speed measurement results of exit ramps

Name of the rests area for drowsy drivers| Namsa Ipjang Jeonju Socho Changseon | Jincheon
Length of acceleration lane 200m 205m 243m 210m 220m 238m
Grades 0.3% -0.4% -1.18% -4% 0.7% 0.45%

Curve radius - 12,000m 1,200m - 590m 2,000m
Average speed 60.78 63.25 75.58 70.13 65.64 62.06
Standard deviation 11.87 12.30 17.15 1535 13.03 9.61

Section3

Maximum speed 97.30 87.91 93.10 93.10 86.23 86.40

Minimum speed 45.00 43.95 40.40 58.70 46.15 49.77
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2 o], T FaBATE £ AoE Ut 7139 £of Atz o] 5l S Al 't
ARASE 06882 T3 SE0 HEUA 2wk B ekt
<Table 5> Correlatin coefficient and R? analysis result of exit ramps

Classification Speed of section3 Standard deviation of section3
Grades -0.591 -0.636
Length of deceleration lane 0.509 0.189
R square(R%) 0.688 0475
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<Table 6> Driver behavior parameters for simulation using VISSIM

e Driver behavior parameter Driver behavior parameter at conflict area
Classification . .
during lane change on diverge and merge area
. Deceleration FrontGaPDef RearCaPDef SafDistFa.lctDef AvoidBlook
Max. Accepted Min. (Safety distance|(Safety distance|(Safety distance .
Parameter . . . . (Traffic conflict
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Input -4mg -1 0.5m RS 0.5m 0.5m 1.5m 100%
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<Table 7> Traffic volumes for simulation analysis

Daily traffic Peak hours traffic(p.m2~3)
e Traffic Traffic volume on rest areas Traffic Traffic volume on rest areas
Classification
volume of volume of
: Passenger cars | Trucks Total c Passenger cars | Trucks Total
main lane main lane
Max 90,238 449 287 736 - 34 19 53
Min 5,209 37 12 52 - 4 1 5
Average 28,998 114 59 173 ) 9 4 13
(%) (-) (65.90%) (34.10%) (-) (69.23%) (30.77%) (-)
85™ percentiles | 40,890 183 61 244 3,519 15 6 21
Vehicle % of
vehicle types at - 75.00% 25.00% - - 71.43% 28.57%
85™ percentiles

o] 9JA8te Link W&, 7 Link®] 2% 9%, o] &5 9 7Hrlsse As
AFse] FAAAE oot AFe THERe) REAAS HEST

2t AEstr] 93l VISSIME] Output A3 #k F Vehicle recordE ©]-8319.2.H, ZF /18242 D, &
= =]
= =

w
HI
1z
[N
B

A A A, dA giREe] E39E BEAE Dol
. =7 e O 200m EFF 13808 =& £38 UEit
Aadhs FAE Ueigth FALY] BEARE 78] 215me] 4§
Bt} 71 220m, 225m %3+ 1298 215m¥ W} 5
o7} 245m¥Y Wi7kA] x| EEUF HAF i
4 247} 74 Aol yehgtor HAE7F 250me] 7S
PR TE 245mQl Aol vlE) A&Ee] BFE WAl 23] FUskE AoE Yehgth
1222 o] & 3= 7ﬂtﬂ o] THET TR B4 Ay} 74ERFE ) 280me] A-9-oll= 2heke] v}

274 1382 =7 Uebgon, 71632 dort A4E A 7l4GE REUAE Fol e A &
V&2 o] o)zt 380mel Ag-olls 7HEAE o7t 370mel A-HT 23] JMEe] 2EW
A AoE YeyTh

™,
jinss
fru
it
o
ofo
glg
=

j%i‘n
b
>

b
HN ol
=)
)
N

14
4

S
g
o
o ot
Jz o
NG
rlr ;‘é
2 Lo
e
bl
N
)
)

)
N
=) ﬂ:‘ o
B
o
A
i
X,
b
oo
4
)
il
N i
Y

TL bl AN
o

£
=
[\e}
31

=]

e

N

N,
1B -
b g
(o3

=5}
AN
2o

uf
o B

¢
T

r‘:l

DU ¥
Nt

Hr ¥
;@ AN

o
—|—‘ N

-@-Standard Deviation of Deceleration -©-Standard Deviation of Acceleration

1.25 1.25
121 459 1.20

280 290 300 310 320 330 380 350 360 370 380

190 195 200 205 210 215 220 225 230 235 240 245 250 255

<Fig. 4> Standard deviation of deceleration at entry <Fig. 5> Standard deviation of acceleration at exit
ramps of the rest area for drowsy drivers ramps of the rest area for drowsy drivers

64 DIRTSYR|=EN| 173, H6=(2018H 128)



kl
1f
H
Hu
U
ojo
o>
m
]
T
e
>
o
M
0%
1p
Fn
HIT
1=
ng
il
0z
AN}
oy
Jp
Rl
Hu
N
i)
rz
0z
rO
-

Z24EE 25U OR A AL S 95 EXse AFEY FATLOE 2011GRE FAANA
ZF Aol W e o MR E Yt 1 A 1&ERA 2L Q] HAEE Alus I
A st on, oz Ao s E4H AXan) A4F 5
] MA o] Qi FLHE AR AviuE, FSHE W hu%

SHEE FAA T EE FANH0] e Tho] Aol £9H T Qo] ool we, A FAIZL
.

ol whek & A7 BEAe) R AGAL ol A A SR, el E8YE
AT AL ABE Besan TEEH A3U AT 78 s Az
&% 24 A3 AN FAN Bk TR 2 D& 2
ERgeh 24 A2 Lok @A MAD A, FLUE A% A S5/ 2 A0 Ueth el
Ll AASY S A, A 4 Bl FAT AL shror 4
=

S
™ ‘Ll = o::
2
5
b1 o
o
>
rlo
-4
r_ﬁl
2
e

iy oM oM 10 lo ﬂ}{N'
BN
_|>L
i,
#
N
B
N

o
N
[N
&
fou
f
2
N
m{l
>
1y
tlo
ol

ofy
M
;

>,
i
[
-
i
B
o
N
|
L)
b
x
:’
N
(o
o
r>~'
2
o
M
1%
of
58
O
2l
>
=2
o
éll
>
i
i
My
dlo
ol
Ak
o
N
oy
P>
B
fru

2tz Hxlﬂ—g—c 215m9} 370m0h:}

VISSIM AlE#o]AS &8st HA 7H &2 Aol S %%H Ay 2 l";r*#—% AT 73
22 do] WslE & 47 AU LE FE3 Alvele E E54H 7
£5 9 445 V4R XEAUA S S5

AEdE ol B4 A ZYF] A9 215m o] FHE] LR F WAL Afo|7t s AR U
wom AA 4 Alvele T AEAE o7t 245mel B¢, A
of Wt 5489 AA FEAE dol= 245mel Ao E BAEUY 18y S5 e FAANEY & F

1 N
o

3
u}i ¢
JP>
Hﬂ
i
£°
op
gﬂ
rlr
_);1_1‘
o
fo

Br of
r

FEA FALL AR -2 FE7F detde Ao, AR AR Aolrt 215mel M 4=
(196" 5 a1este] A4tk 8 AFEg &2 dolz) 204mel AL 1 EIH S wl, 215me] &2 4
olgtg HEt T g 7)o e AR AeHT o utEl, ESHE AEAR HA dols A E
gold Aol el 245m=E AASH, A 205m7HA] HA & = JERF AAS A T AERY] ¢
370mY W) VMR BF WAL 7P AL Ao g Yegtor FAAS 7|E 9 At o) 4Ee 7h
22 ol T AH3AS W, AA VIEAR

Ag N{N'J

ZolE 370me Aoz EAEF AL

Vol.17 No.6(2018. 12) The Journal of The Korea Institute of Intelligent Transport Systems 65



nE&E=2

U

SHE AEY MY FUSE B U MY ILUSAR Lo| MY 47

HIT

REFERENCES

AASHTO(2001), Guide for Development of Rest Areas on Major Arterials and Freeways, Third
Edition, p.27.

AASHTO(2011), A Policy on Geometric Design of Highways and Streets, 6th Edition, pp.10-87.

Hong J. P.(2016), Suggestion of Design Criteria and Calculation Specifications of the Rest Area for
Drowsy Drivers on the Highways, Ph.D. Dissertation, University of Chonnam.

Japan Road Association(JARA)(2005), Explanation and Operation of Road Structure Instruction,
Goomibook(Republic of Korea).

Korea Expressway Corporation(KEC)(2013), A Study on the Improvement of Highway Service
Facilities.

Ministry of Land, Infrastructure and Transport Chubu Regional Development Bureau(MLIT) (2003),
Road Design Guide.

Ministry of Land, Infrastructure and Transport(MOLIT)(2013), Road structures and facilities
Commentary Guidelines, p.636.

Oh D. H.(2009), “Methodology for Evaluation Freeway Interchange Spacing for High Design Speed
based on Traffic Safety : Focused on Analysis of Acceleration Noise using Microscopic Traffic
Simulations,” Journal of Korea Society of Transportation, vol. 2, no. 5, pp.145-153.

Oh I. S.(2013), A Study on the Effect of Installation of Rest Areas on the Shoulder of Expressways
on Traffic Accidents, Master’s Thesis, University of Ajou.

Oh S. J.(2015), Improved Design Criteria of the Rest Area for Drowsy Drivers on the Highways,
Master’s Thesis, University of Chonnam.

PTV GROUP(2015), PTV VISSIM 8 User manual, p.260.

66 YIRITSYR|=EN| 173, H6=(2018H 128)



