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ABSTRACT

Because the speed limit affects moving speed, it is closely related to traffic accidents as well as
traffic flow. The existing speed limit calculation methods consider various engineering factors such
as lanes, intersection spacing, driveways, crosswalks, 85 percentile speed, land uses, and roadway
geometric characteristics etc. However, it can be said that the engineering analysis is insufficient
because the traffic impact analysis considering traffic volume is not carried out. In addition, only 85
percentile speed, which is the spot speed, does not reflect the characteristics of the traffic flow on
the road. In this paper, the effect of the speed limit change on the moving speed and the travel speed
was analyzed in detail accordinr to the variation of intersection spacing and traffic volume. And
by using the results, we proposed a speed limit calculation method that maintains the same service
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be effective in terms of safety by reducing the speed difference, which affects the severity of traffic

accidents, while securing the speed improvement effect, and increasing the speed limit compliance
rate of drivers by operating the speed limit that reflects the speed change due to the variation of

method according to the change in traffic volume was also suggested. This method is expected to
traffic volume.

level as before the speed limit change, thereby increasing the speed improvement effect and reducing
the difference between moving speed and travel speed. In addition, a variable speed limit operation

Key words
]

=0 o
L.

20 F8 7%

=y
a

ol 714 % X3}

e =25

5]

< 99

Jo

7

183 =2 7)%5o] 2

A= o

o|0%7] 4]

iR

]

B

R

Hu

[e)

§ Al O

25

2

3k It 50307

DEE

25

PE

% W] me} ek gakA olHd £2 o

2 U= 5030

[e]

-

A

)

<)

)

o] A71H L e AAoltt. wEkA &

=
=

A e EA

Kl
o

B!
K

or

o

o] A=A

=N

<)

)

=

fe=]
LA
217, H52(202244 10))

¢-=7%)

3L

o

Atk 281 AE5Y 93FS A

o~

Z N, BAClE FH(FAEY-
T

fojo @

0

o HE

&

S|

1 o

5
| &

Z
&

Aol

o

9o} 33t

S

[e)

|

o o]
Al



st7] oyt

9

I

KOTIQ017)& EAF &2

b =29 /)53 29 EX0] &8 /|E0R B4

g 713]

hyE

Ie

od

7] g #2412l g

}

k<]
i

R

= Uehtth A% SR E
B AgolA 2

Fe o 27 7] wEel AsE

o

o

—_
o

k<]
i

JinQ02)E £5A

%

P

A

ofy

oo

AEREEAER

b Slstel 249 2%

5]

9] £=A3HS T
AT Az g3k A An 8 A3 A

I B

d

A

=

L

tlen, AdEE =4
w3} u}

S

bol m27re] A4 A

0

2 JEn} o} AlRzel

ARE &8

q

%

E
=

3

e 2.8kmholH, AAAL AAES=

A

kil

rack e

O

aht

T
Ao & W7}
g

b AR

.
Kl
sioha

Kang et al.(2017)& AR EZo)|A nEAHR vl o9}
ZQ

T =2A 19 18%7}
Lim and Choi(2018)<

7t SAHZ 7o

oy
o

free

,w.o
1

4r
W

;O_

K

= 2ol o]

151

oy,

0
il

b

i<

Fal 2 E-8ekE Al

i<

=]
24

The Journal of The Korea Institute of Intelligent Transport Systems

Pt 12lal 1 AdE o]8-5to]

0

Vol.21 No.5 (2022. 10)

goldg 3




B =R 15 IAE 1M Fo| g HERAM AdEE W BYLES} AL HH|
T Fe Tt ATEE IYLe B AT F3o] Ao 7€ AT Al B2 8%
oM = HolHE At #4431 Az @R o] & tdd FH A&st= © A ot
a3 & AT FH gte v wAR, g B AdE R e TSR cFEEE TR
A wfshs AL AV itk o2’k ZAIE A fste # =EolM e w4 wE ] it
AUl e s A7 FAd g AAsta Algdolde st 1 g A 2HE 27 Hl
A AARRAR 2T "I & HIT F AES AREEE wAR HaAA47E 5 AEs gt
A MulageE B~E g0l d8EH e 2T E AU 28 st B3 FREE A5 FdFe] T3
HFHES NS AAA 1 AFY TFiz A dA w22 3dete das S5} &%
T TN ALdste] BE BAUY B Aol FHES sk L &dAet 2k
ojxtA, g, Azt e] mAA eyt BHRYPOR AFEFS T TR IYHE network?]
WE &G B4 del AREI I VISSIME o] &3t AlEg oS st

2. AL2|2 &H

A

55 gotetaa B =FoA e AdEE, AR M4, WFH jiskl o
ST} A|$<4 S+ Korean National Police Agency(2022)2] TAIF Adt&4s A
gk 7 AA Ao sttty A g A9 60km/h ool o
AY] £ 30km/h, 40km/h, 50km/h, 60km/hE A3t 121 AHE ATy
= HATEE AEE ZolE Al £ 20kmE FA REE & of i 7S Y3t
e A& S 21o]7) 10km/hQ! 73 $-(30kmy/h 2} 40km/h, 40km/he}b 50kmyh, 50km/h$} 60kmy/h),
20km/hSl 73 -$-(30km/h 2} 50km/h, 40km/h €} 60km/h)= -3t =83t} Ministry of Land, Infrastructure
and Transport(20132)] “T717]1 &= 27| o] &8 FE3ste] AAE A= 30km/h, 50km/h, 60km/hE
Z4zke] HAhEYAol 250m, 450m, 500m TS St EAIR AERS] wAE HE AU E
300m, 400m, 500m= A7gstAth. 12| IF FIERe] AFEE Aol 20kmhE 2HEHA] FEF Hol Q)
of & =A% o] 8& A&t EAstaA st wEF Aug o= T vl A2 Wl of
g FEFES Fo)|7] Yl ART 58205 H(passenger cars per hour per lane, pephpl)S -85+ 300pcphpl,
400pcphpl, 500pephpl 2 AASAT A2F AUl ee EAIFS] HE4 HAERE AE2FE 43237
A2 122 ZIHE 0 AEEZL 3 ImE ST TR wAE Aol IR E §lu WAAFAT
AEAE Tol 93 == gl o= sk

=
=
X

)

s

oy
>
P 4z
r_}]_‘
>
bt
5
El
fof

2 ©
e
=2
krl
fru
:
9
=
o
ins}
fo
ot

£ B o

2
o 1ol ol

o B e o
b1 fo 1
ol

2

2

Y
Ao

ol A HAE AU 28 o AR I ERM wF &S st AL W}
==

FAAME olHS nEF3S & HASIE ¢ Q1= VISSIM X273

152 QIR TSYUR| =27 TI213, M52(2022H 109)



AAZSFE NE DA
0% 2 3t AT ZA F/9-3
Z

N
brt
fu
é
iy
T
o
zi
0
fru
ﬁ

oA FLsA A
SAAZR AAE ﬂiﬁ}?‘s}% 2sF7), & 2k
of HAgATh AEFFE A Gy P AHEES] FPFEE T3S 913 A 7](data collection)
+ WAHE 7H4 300m, 400m, S00mE = WAE 3-F ZF2F 100m, 150m, 200m Al Y= 7He-Hl A=< 2
2ol DXt A WA ARl W] WA WAtz Atold gle WERd 37 J3dd 47 UlA F 674
of AXetth BHLEE AHFS A FPAE A A2 WEEE A WA WA SHRE 100m A A
H Y ®A WARZ SHRE 70m Tl AXEAT ol AR R FHE 24 FIEE 21559
@ Qlo] WA T3t AME AR Y IS A 37 w3} Egst=d 283 EYPATL
T3t A5 ggFo] AHstA HAYHES sl7] AT ATE= I HEHETHE &F T
S 1] AZEE 10% 23R EEEEE 30kph= 29kph~33kph (31kph7HA] 2 98%) 40kph=
39kph ~44kph (41 5kph7FAl 2] 98%), 50kph= 48kph~55kph (52kph7FA] ‘2] 98%), 60kph= 58kph~66kph
(62kph7HA] 74 98%) 2 A &3l th HolE F37|7He AlEH oA AlF & 27|8HA1ZE 60025 48314
600 °o|SHE HIAAYE 2125kl 300me 1400%, 400m, 500mE 1800% = 35t

fu

i

]o m[o o
ruE
B
bl
ﬁm o

M. Avz]e &4

1. SYAE SN 24

AEH A Ao Al el SAEE AP AE <Table 1>7 2ok FYSEE TAZ 4712 FHE
E2o4 4550 9% glol APe] B AHR RAZ A9 925 AT ) 2A2E S
Y 288 FYAGORE BYAYE e golth FUSEE wAE 7&744 ALt 245 Fheha

HgkEo] 7bg A3 wat

Rl
offt
ot
2
o[N
N
;Loj
P
du F
o
B
ol
rr
P
o
ru
i)
o
3L
fiu)
53
o
off
rlo
i_“
&
4
bt
53
i.%
r1m

<Table 1> Average travel speed by scenario (Unit : kph)
i 300m 400m 500m
speed limit ™~ol | 400pcphpl | 500pcphpl | 600pcphpl | 400pephpl | 500pephpl | 600pephpl | 400pcphpl | 500pephpl | 600cpphpl
30kph 19.64 18.21 14.94 19.97 18.22 15.16 22.74 22.09 19.33
40kph 23.67 20.45 16.75 27.76 25.82 22.42 29.33 27.41 23.70
50kph 26.21 22.40 18.23 33.85 30.88 24.79 34.95 32.26 30.22
60kph 27.87 24.50 18.57 35.35 31.88 25.66 43.81 41.04 35.85

Note) spa =intersection spacing, vol = traffic volume

A= | 3 A= <Table 2>} 2T} AgHEE 10kph F7 o] W2
TAEL HIlE é}uﬁiL wEFo] FVIETE AFE LT FUMETE hde TS Bola Qv A
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<Table 2> Difference in average trevel speed for each speed limit change (Unit : kph)
spa 300m 400m 500m
speed limit vol | 400pcphpl | 500pcphpl | 600pcphpl | 400pephpl | 500pcphpl | 600pephpl | 400pcphpl | 500pcphpl | 600cpphpl
40-30 4.04 224 1.82 7.79 7.60 7.26 6.59 5.32 437
50-40 253 1.95 1.48 6.09 5.06 2.37 5.62 4.85 6.53
60-50 1.46 2.10 0.34 151 1.00 0.87 8.85 8.79 5.63

Note) spa =intersection spacing, vol = traffic volume,
40-30 = average travel speed in 40kph speed limit - average travel speed in 30kph speed limit

AdEE7L U2 Fod 2EAT SFo] Fleka )2 UR stom eS| &8akA 2o AR
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<Table 3> Average moving speed by scenario (Unit : kph)

spa 300m 400m 500m

speed limit vol | 400pcphpl | 500pcphpl | 600pcphpl | 400pcphpl | 500pephpl | 600pephpl | 400pephpl | 500pcephpl | 600cpphpl
30kph 27.26 26.05 23.05 28.29 27.71 26.35 27.99 27.45 26.65
40kph 37.24 34.88 28.37 37.26 36.70 34.14 38.36 37.79 37.39
50kph 46.26 44.35 35.97 47.96 46.87 43.70 48.62 48.07 46.46
60kph 55.60 5591 46.03 58.55 57.25 53.62 58.81 58.18 57.47

Note) spa =intersection spacing, vol = traffic volume

AREE Z7l0] Be BF SASE WS Table 459 2} AVEE Wsto] 4 ¢PSE WS
o BsERT 94 A dehged ol Eag—ztzioﬂ Ms) AEEAZ GFol A7) Btk AVEE
0kph Z7ho] TE FASE WIFE AR A4 9t Wal APE HolA 9 Ao Uit n
A2 37 300mA N E FASESE BE ABEES 255 F745HE S0 ERAR 400m, S00m]
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<Table 4> Difference in average moving speed for each speed limit change (Unit : kph)
spa 300m 400m 500m
speed limit vol | 400pcphpl | 500pcphpl | 600pcphpl | 400pcphpl | 500pcphpl | 600pephpl | 400pcphpl | 500pephpl | 600cpphpl
40-30 9.83 8.83 532 8.97 9.00 7.79 10.37 10.34 10.75
50-40 9.02 9.48 7.60 10.70 10.17 9.56 10.26 10.29 9.07
60-50 9.34 11.56 10.06 10.59 10.38 9.92 10.19 10.10 11.01

Note) spa =intersection spacing, vol = traffic volume,
40-30 = average moving speed in 40kph speed limit - average moving speed in 30kph speed limit
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Bt B&EE Aol vustd AdEE I ¥ 23 a5 #HY nAE 314 9% 42 AoE YE
3] Hl=

e ols FRSE vd] eEETE AEgEFS € e a3 & 5 3o

T 5AEE Ao]& <Table 5>9F Zth o] Aol 7Hte: To2 A Fad %
T} BHEE Afo7t F4E 7 7%014 AEH7 Tl o3 AFsgo] =
2 %ﬂf&ﬁ} & ek dAHo=E #

5 waE HA0] FEFE 1Ao7t F AR LPEMv—tﬂ ol 2z YggFo] &
%57} 30kph®} 40kpholl A= 20kphol’d zkolvbe 7-9-7F YEbA] 3t AITE Algks
2 7t4 300m, 400m?] 7395 EF 2ko]7} 20kph ©]/d o2 YEREIL 500mol A= & Alue] 20l A5 20kph
ooz Yelgth A&7}t S0kpholl A= 300moll ATk 2707 et webd watg 7hAe] Fe4E
B Eet FATPET o7t A AFET Aol Fo& advia &+ Qik

_,d
S
N
)
)
N
)
)
2
S
>
k=l
do
U 1
o

<Table 5> Average moving speed - average travel speed (Unit : kph)
spa 300m 400m 500m
speed limit vol | 400pcphpl | 500pcphpl | 600pcphpl | 400pcphpl | 500pephpl | 600pephpl | 400pephpl | 500pcephpl | 600cpphpl
30kph 7.62 7.84 8.11 8.32 9.49 11.19 5.25 5.35 7.32
40kph 13.57 14.43 11.62 9.50 10.88 11.72 9.02 10.38 13.70
50kph 20.05 21.96 17.74 14.12 15.99 18.91 13.66 15.82 16.24
60kph 27.73 31.42 27.46 23.20 25.37 27.95 15.00 17.13 21.62

Note) spa =intersection spacing, vol = traffic volume,

V. 73 AREE 9 e
ol A A E we} Lol AREEE £20] FYLE FF ok UTAARE 2YHE EAF &
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FEE FYPA 4G A HA5E FAS 9B BF BVEE Z/HE AEHIA Fh <Table 6014
AREEN B~F AN 2520 S5 Ao] ghol BFS BAXNER AESIRA B olsh o] Au|2%

T AFEE A mE BAFAEE H4 FVHAE 2P AT <Table 7>3 2T 50kpholl A 60kph
% AF3FA] 5.5kph, 40kph oAl 50kph® A &4 % AFEFA] 4.5kph, 30kpholl Al 40kph® A& % A3k
Al 45kph® G E O] o] & AFEE FEFS AT FETIEE H4 VE o g

<Table 6> Level of service by average travel speed on arterial roads (Unit : kph)
Arterial Type I o m td & &
Range of free speed (kph) < 8 <75 < 65 <55 < 45 <35
Free speed reference (kph) 80 70 60 50 40 30
Level of service Average travel speed(kph)
A >67 >60 49 38 27 18
>51 >46 39 32 25 18
C >37 >33 29 25 21 17
D >28 >25 20 15 10 5
E >21 >18 12 6 4 2
F >10 >10 8 6 4 2
FF >6 >6 5 4 3 2
FFF >6 >6 5 4 3 2

Note) * : The value calculated in this paper by interpolation

<Table 7> Minimum increase of average travel speed to maintain the same service level by increasing free speed (Unit : kph)

free speed gap free speed gap free speed gap
Level of service
60 50 60-50 50 40 50-40 40 30 40-30
B 39 32 7 32 25 7 25 18 7
C 29 25 4 25 21 4 21 17 4
D 20 15 5 15 10 5 10 5 5
E 12 6 6 6 4 2 4 2 2
Average - - 5.5 - - 4.5 - - 4.5
29, RSN AVEE JFO2 AT 2T} FYET Ffolr} UR 24 P8 Itk 52
$o AREEI FFHE B FASEIL F74P Hol AL A7} FHn &= Aolrk AXE Ax
A5 B2 AT AR B0 SUURE R A5TAA AREE FolS 20kphE 23}
SHA 3= S sha itk wEtd & mRelde wdEES} FHEE A7) 20kph oI5t HES Sk 7]
2 o ERHEE MUY

A o] AT

=1

FE
2t} <Table 8>l & F o] A<

Iy
ox
o

BHE 7122 A gste] Al oM B4F A3 <Table 83}
= B z33te] A%
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5 ko] 71 AUEl L otk A& ET) 30kphE £F T E2E AFEE 40kph 2 AFEFstr] %
24 WEAIE A9 AAZ HA0] 400m =2 AR} 500m EE2o)A 37l 400pephpl, 500pephpl

750l 7Hs8tal 300mAl A Ago] ofE Ao2 YEhdth AfEET} 40kph® £F T E2E A
&% S0kphE FF37] 918 A0S WEAE AoE aAE 1H40] 500m =2 A9} 400me] E 2o
A L% 400pephpl, S00pephpl?l 77} 7H5 I 300mel A THEIAR A go] oj2l e Aoz ehdh,
Ag&EE7F 50kphE 9 U E2E ASdET 60kphi AEFst7] 98 2AS TEA Y= ASE= maE
Z+A0] 500m T2ol|A AR 7453 3009 400me] ER2AE F o] oP)

wepA wAkE 2HAe] 300m E2= AR E 30kph® &0l 7He3kal, 400mol A= 400pephpl 500pcphpl
ol A= 50kph7hAl 7H5-31aL 600pephple]l 7= 40kph7hA] 7Hs8ith W2 7+ 0] 500mel A= RE @
E&FoA AFdEE 60kph7bA £Yo] 7Hs3t)

<Table 8> Average travl speed increase and minimum increase for speed limit increase (Unit = kph)
speed speed 300m 400m 500m
limit | variation | 400pcphpl | 500pcphpl | 600pcphpl | 400pcphpl | 500pcphpl | 600pephpl | 400pcphpl | 500pcphpl | 600cpphpl
increase 4.04 224 1.82 7.79 7.60 7.26 6.59 532 437
R 45 45 45 45 45 45 45 45 45
5040 increase 2.53 1.95 1.48 6.09 5.06 2.37 5.62 4.85 6.53
min 45 45 45 45 45 45 4.5 4.5 4.5
increase 1.46 2.10 0.34 1.51 1.00 0.87 8.85 8.79 5.63
00 55 55 55 55 55 5.5 5.5 5.5 5.5

Note: 40-30 = Average travel speed in 40kph speed limit - average travel speed in 30kph speed limit
increase : Average travel speed increase by increasing the speed limit
min : Minimum increase of average travel speed to increase speed limit

AFEE FFs 93 204 F7HE V&S A8ste] Alueged %@@ AT <Table 9>9F 2T
<Table 9>0A SYFEL W& TPES 20| 7} 20kph ©]3}H<I g AdEE Yol st
Ay 2ot} AZHES 30kph, 40kpholl s BE AlUe] 97} 28+ Eﬂ&u 7%
zko]7F 20kph PIRFO|EE o] & AlRtEL P2 BT Jhssith AlgEE 50kphe wAEZFE 300mol A=
600pcphpl Tt A& 7153kl 400m, 500mol A= 25T 7Fs3tt)h A= 60kphol A= w2 742 500mol A
% 7hs sttt

R
5o} B4

o
o
o2
4

<Table 9> Average moving speed - average travel speed (Unit : kph)
spa 300m 400m 500m
speed limit vol | 400pcphpl | 500pcphpl | 600pcphpl | 400pephpl | 500pcphpl | 600pcphpl | 400pephpl | 500pcphpl | 600cpphpl
30kph 7.62 7.84 8.11 8.32 9.49 11.19 5.25 5.35 7.32
40kph 13.57 14.43 11.62 9.50 10.88 11.72 9.02 10.38 13.70
50kph 20.05 21.96 17.74 14.12 15.99 18.91 13.66 15.82 16.24
60kph 27.73 3142 27.46 23.20 25.37 2795 15.00 17.13 21.62

Note) spa =intersection spacing, vol = traffic volume
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<Table 10> Application of two—step evaluation standards for speed limit increase

speed speed 300m 400m 500m
limit | variation | 400pcphpl | 500pcphpl | 600pephpl | 400pcphpl | 500pephpl | 600pephpl | 400pephpl | 500pcphpl | 600cpphpl
sy | merease | 404 224 1.82 7.79 7.60 726 6.59 5.3 437
standard | 4.5 45 45 45 45 45 45 45 45
soqp | meremse | 253 195 148 6.09 5.06 2.35 5.62 485 6.53
standard | 45 45 45 45 45 45 45 45 45
oo | e | 146 2.10 034 151 1.00 0.89 8.85 8.79 5.63
standard | 5.5 5.5 55 55 55 55 55 55 55
3. 7Y SEHE 29 of
ol = <Table 105914 WAZ 7FZ 0] 400me] =27} dA] A4S 30kphZE =9 50| wEHFS
27/2%F HFA 600pcphpl, S A7kt 500pephpl, ¥ A17HO) 400pephpl 243l & wf 7pAA LEASE HekS
=

A ThEat Ak 19AE A8 o] /M B /e F FFAolE aEe] 600pephpl©]
E <Table 10>°] &3} AFEEE 30kph°ﬂ/\1 40kphZ AT u) &5 N a7} 726kphE 194 EFA =
71391 4.5kph Ko} T2 Z 40kph AZHEE & OOI 7hsdtth 28lal 29| A VRSl RS E-FAEE
Zkol 11.72kph2 7124 20kphith 2o m g StAZHM L 7hssdlth ‘oL E-5PE&5 Zho] 11.19kph
¢l AZHE% 30kph =B A9k HIS: o}ﬂr A7 E % o] 500pephplo] =& 40kph, 50kphe] H&A &%
NA&ZI} 242t 7.6kph, 5.06kph= At Eo] 19 437]E<] 4.5kph Tt AA Hf 50kph7hA] ko] 7F
otk ol SEsfHEA= 12.66kph7} "ok 29 712 =3E529 FPLE 2Ho]& <Table 9>9F 2ol
15.99kph 2 A3 71232 20kph T 2022 1, 2%hA] =5 g éEM 50kph AFHEE o) 715EtT) Wk Al
ol B0l 400pephplo] B2 G Azkrio} vhRslA R 19 7] AT S0kph AlFHEE
31 BEEE 13.88kph BHE Vbl Atk ¢d& =} Eﬂit Zkol= 14.12kph 2 A 7]FH T 2}
D& 50kph o] 7hsatt) o]e} Zo] o] ERo] A wEFel wet /MHAC R APEEE HEH A
T &5 3Pt dddnh

AF&ET 30kphE 9 ¢ AR A0l 500me] S 2H/eF HFA wEFHO] 600pcphpl Y uf
40kph &N SE=NHNEHT} 4.37kphZ 7] EA] 45kph1d_t} 2o m g A& Agko] of Pl I1Hd A
A& 57} 40kphE SH DT 50kphE AN S5/ &3} 6.53kph, 60kph 434 5.63kphE 22 16+
4% 71FA 4.5kph 55kph BTt AEF 60kph7HA Aol 7hssith Iy LR TSR 2olvt
50kpholl A= 1624kphE 7]EX]HT} 2FA]TE 60kpholl A= 21.62kphZ 7]1FAE ZH31A =o] 50kph7hA| %k
A& ko] 7hssith ¥ At mE o] 500pephpl, B A1ZF 400pephpl ¥ W& 60kphZ &H o] 7Hs
sl o] B¢ BYP&EE 7247 1896kph  21.06kphE Al F7FeHAl Ha L9 BPLT xole
17.13kph 15kph2 294 43F 71 20kpht} 2o 22 »5 60kph 714 A&Fo] 71s3lth

al
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