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Area Identification for Road Design
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ABSTRACT

PURPOSES: Ambiguous decision on whether rural or urban area for road design can increase the congtruction cost and restrict the land use
of surrounding area. However, administrative classification on rural and urban area is not directly related to road design because of this
classfication is not based on the engineering viewpoint, so method which can explain the road design context is required.

METHODS: Method which enablesto identify the areafor road design is suggested based on the decel eration expected to be experienced by
drivers who use the road section concerned. Deceleration rate corresponding to the area such as rural or urban suggested in Road Design
Guiddine is used as the criteria to identify the area by comparing this value with the estimated deceleration rate at the road section concerned.
Speed profile method is utilized to derive the deceleration rate, and speed estimation way for reflecting both road geometry and intersection is

suggested using stopping sight distance concept.

RESULTS: The procedure of the method application is suggested, and the design example utilizing the method is provided.

CONCLUSIONS: The method is expected to be used to identify the area for road design with engineering viewpoint, and design
consistency among the roads with similar driving environment can be made.
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Table 1. Intersection Speed Change Lane Design
Criteria

Design Speed(km/h) 80 | 70 | 60 | 50 | 40 | 30
Accelerati Rural Area g 1430 1 90 | 60 | 40 | 20
on Lane | (@=1.5m/sec’)

Length | rban Area

(m) (a=2 5m/sec?) 100| 80 | 60 | 40 | 30 | —
Decelerai Ffuzr%' Area , 12080 | 70 | 50 | 30 | 20
on Lane (a=2.0m/sec
Length | rban Area

(M) | (5es /oy | 80 | 60 | 40 | 30 | 20 | 10
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Fig. 1 Area Identification Procedure Based on
Deceleration Rate
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Table 2. Design Section Length Criteria

Minimum Length of

U7 ElfReERs Design Section

Freeways 5km
Rural Area 2km
Non— S N "
freeways |Urban Area pacing Between Major
Intersections

£2 daolut mAkE EAlo| wet euAe) 24
=7b Wakste ol AHelH £EE 53] 9
A FAEE A ZAl0] BashAu @A T
oA BERY Q4RI EAY B2 FASEE
dZsts myo] AUHA ke W Aol et
wslElL TAPER AAS AESA o]F ojiksle] &

=

ApsH Aol vl skAl
e AT ARAL ol g2, 2
(1999)0] AAIE oo FHEES SPSER 75

Eof, Fro|nf AALE7} 80km/hel 7o) &M=}
Aeists 3 g4 Es 10km/h7k Eeh

V85 = Vd+20km/h (Vd>100km/h) D
V85 = Vd+30km/h (Vd<100km/h) 2)

7] A, V85 == 4= (85 percentile 4, km/h)
Vd = AA4%(km/h)

of w2 ARk A E ZA A AARE ghe

SN 288 St & 100m A-7HA] A 7k
BEFe Btk &EghEAAd o] o3 &=
-2.26m/s’, 7F5EE 2.05m/s*2 EAE et o] ¢
O] AE WYY, & =EoAs LA &S
AZsH= 9AS 200mE 7HPstg e, dEEs &
SRS Tl £=A1ete) BAE FIf AEste A

o2 Aok},

120
100 - '\ r/’_
80
oy
£ w
I
@
>
40 I
Accele
ration
20 Deceleration(d) — (a)
n i L " i I i ]
-400 -300 -200 -100 -50 0 100 200
Camera
Position

Relative Position to Speed Enforcement Camera

Fig. 2 Observation Results of Operating Speed
Relating Speed Camera

o] AL, AF 54 AAZS o] &8lix £e5 AAtsfi
o] g ¢ otk £ dF e A&RY ISR 5
Aol 2AE =2 ol i S S4]o] ]
E3 AE Ateto] AAS ol & £EE AAlets
TS AR, o, BATATL A 2ARE S
AR7E Qe S o] ARE o] &3l B Aol A] At
ol wet & ES 4 gleng e 1y

A3} et

14 v? V?
D=d +d, =?6t+254f =0'694V+254f

o71A, D = BAAA (m)

184 Infernational Journal of Highway Engineering - Vol.16 No.6



M= D @)

D
A7VA, K = FAES] & (/%)
D = AAm)

BUART FUAY 204 27 AAS AT
ool AAAA BAL o gA SES A4
=k,

V=+/Dx78.74+27.323 -27.323 6)

oA7|A, v = AAZFH H4Fet £ (km/h)
D = AAm)

o3l nfeb As Al T
L ANzA0R Hoja, peAEe B i“OﬂH A
3t WAz YAA A 200molA ARt Ao 3

13t Fig. 39 Da’ &
S RRE YKL S FAlst

A
L R0z g,
S DELIEE RIS
5, 0|45 BAROIA A4
A
o %

_\.L
\1
N
ol

=
i
|o
fu

X

n%

FAPESRI L=

3% Zol 0|3}t AR /1At AL E

U, =25 ugt EAof AAH A-EYUZ A

Ao g AAAZFE S %*é@ T e oxo] of
ol == oA

Z A o}l:

.Obslmclion' A Db

FFFFFIIES Fi

- PR M.

Da-b b C
Da (

Da, Db=Distance(m), Va, Vb=Speed(km/h)

=4l
t\

Fig. 3 Sight Distance Triangle at Unsignalized Intersection

N 9
)
IS
1o
2

1
H
i
Bl
N
_0'_15
£ =
o
i
1
1=
Hu
X
ne
o
1=
ox
)
O
N

my
o)
1B
H1
%
zé
4K
2

L

oX Mo oft
(oo 2 Jo Kl o

ok 4
4 o
32
rir
-
ri

o

0,

o
i)
4
O
w

o
N
1P
R
o
oy

b 7HEES
P#«l A
TollA AlA]

I
Mo
é
S~
rlr ot
N

Z - died xe= 185



_____ Desired Aoz A FEHAY FAAEY] AR Ht
Speed (V85Tma)
————— - - E EAARA 0B BN AR B2}
ves, X Aol HatA Fuel EAolgel ulet mEMoR
i | Vet e 2 Z9o] MASIE olzlo] HE AL olo]
P w—" e | _ .
T S P et | . gt 2o tito] magt 497t d Aot
Saction
&
Hclcrizumal H.Il_:ll'izﬂmﬂ Horizontal Dis(tr:;-'ce A 7'. A xj.l
urve angent Curve
(a) CASE 1 4.2. 0" I-_I"'l_ Eﬁl e
- Desied 2 =EolAe Fig. 59 o] d&5Fet &7 54
Speed (V85Tmay
------ A= ——mmmedecccdecca=- o] Y= FHIA-FHIA-HASWAZ-A S
1 y sem HAR - S AR 418 ﬂi} 2 olRojd ERT
vas b
? e — o re AAIFEO R S Hal Ao A] AAIRE v
E S vie + = HES 485t 2t
=] Saction - - _— —
- - + ~ e A FZE 18 & 3.8kmE 3, FYP&E TRul
. Horizontal Horizontal Horizontal Istance
Curve Tanoent Curve {I'I‘I)
(b) CASE 2
. Table 3. Road Geometry and Intersection Condition
““““ Spe?de(i:frigima of Design Example 1
E TN Cu‘mulated Geometry‘and Sesfan | el
o v, No. Distance Intersection Value (km)
H s (km) Condition
£ sumtmine vBs
o oo 1 B B v 1 0.0~0.4 |Horizontal Tangent - 0.4
= 2 0.4~0.6 | Horizontal Curve | R=500 | 0.2
N st © Horizantal P L Dii{‘nj;‘ce 3 0.6~1.2 |Horizontal Tangent - 0.6
Curve Tangent Curve
(gc) CASE 3 4 1.2~1.5 Vertical Curve K=50 0.3
5 1.5~1.9 |Horizontal Tangent - 0.4
Fig. 4 Operating Speed Profile Method Unsignalized _
6 1.9~1.965 Intersection Da=65 65
7 1.965~2.5 |Horizontal Tangent - 0.535
25~2.6 signalized - 0.1
4. EM oA Intersection
4.1, BM77H M 9 2.6~3.2 |Horizontal Tangent - 0.4
10 3.2~3.23 Driveway Da=30 0.3
SFAHNA AT AR B2 54S 2= 1 3.23~3.7 |Horizontal Tangent - 0.47
ko] = o] HAAT, Al 7]EE oy 2 | 3738 signalized ~ 01
WAL} QAN BAA AT AR ooz Yeal intersection

Note) R = Horizontal Curve Radius(m)

FE3E7] Eeke T2kl iAol B Aot AR R
_ K = Vertical Curve Curvanture Rate(m/%)
U A =2 Sl Aeln olefd He] Bagh o umeriure o |
’ Da = Parameter in Sight DistanceTriangle(see Fig. 3
HHo L . 5 2
2] B AL HE A E AR o o) mAIA) Length of Intersection (distance between stop lines)
Section Section Section Section SectionSection Section Section Section Section SectionSection
1 2 3 4 5 i 8 9 10 11 12
e | | L ol les
D | | S_|[_|d ] Ny
i i . ignalize
Horizontal Curve Vertical Curve Unsignalized tgnalize Driveway 9

[ ] [ ]

Intersection

Intersection

[] []

Intersection

00 02 04 06 08 10 12 14 16 138

20 22 24 26 28 30

32 34 36 33

Fig. 5 Section Division for Operating Speed Profile Derivation

186 Infernational Journal of Highway Engineering - Vol.16 No.6



2HAg ot BAHe 19702 ke, L;“:r”} A Table 5. Deceleration Rate Analysis Results of
g APEA /g 2213 AAAY 52 Table 3 Design Example I
7} 7} Cumulated| Geometry and [Operating| Deceleration
No. | Distance Intersection Speed Rate
AT TE GAE7E [T U3 vfx]o] x| 9t = (km) Condition (km/h) (m/s?)
- - Horizontal
WIMIY FHAP ALS 25, 19~196500 91 1| 00~04 | DETE | 610 -
AR vldznztz galel 42U 1.9~1.9309 2 | 04~06 |Horizontal Curve| 79.4 1@&‘;2:’?;1
AaJsk= AR B35k Table 4%} 7*01 A A sk Hori
orizontal
3 0.6~1.2 110 -
Tangent
Table 4. Road Geometry and Intersection Condition 4| 12~15 | Vertical Curve | 773 ‘1-12(330“02)3
of Design Example I Horizontal ecion
5 1.5~19 Tangent 110 -
Cumulated| Geometry and . - - -
No. Distance Intersection pERign | Kelglin 6 | 1.9~1.965 Un&gnah;ed 44 4 1_95(Sgct|on5
- Value | (km) Intersection — Section 6)
(km) Condition Horizontal
7 11.965~25 110 -
1 0.0~0.4 |Horizontal Tangent - 0.4 Tangent _
2 | 0.4~06 | Horizontal Curve |R=300| 0.2 8 | 25~pp | Sonalized o | 233(Secton
Intersection 7—Section 8)
3 0.6~1.2 |Horizontal Tangent - 0.6 i
g 9 Y Horizontal 10 _
4 12~14 Vertical Curve K= 33 0.2 Tangent (
; . —2.24(Section
5 1.4~1.9 |Horizontal Tangent - 0.5 10 | 3.2~3.23 Driveway 21.6 9—Section 10)
6 1.9~1.930 Dri Da= 30 30 i
riveway a 1| 323~37 Horizontal 10 _
7 |1.930~25 |Horizontal Tangent| - 0.57 Tangent SHE
- signalized —2. ection
8 25~26 signalizgd _ 01 12| 3.7~38 Intersection 0 11—Section 12)
Intersection Aver
- - - -186
9 2.6~3.2 |Horizontal Tangent - 0.4 age
10 3.2~3.23 Drivewa Da=30| 0.3 . .
- Y Table 6. Deceleration Rate Analysis Results of
11 3.23~3.7 |Horizontal Tangent - 0.47 Design Example T
12 37~38 signalizgd _ 01 Cumulated| Geometry and |Operating| Deceleration
o Intersection ' No. | Distance Intersection Speed Rate
o .
Note) R = Horizontal Curve Radius(m) L) COhdIthh (km/h) (m/s’)
Horizontal
K = Vertical Curve Curvanture Rate(m/%) 1] 0.0~04 Tangent 110 -
Da = Parameter in Sight DistanceTriangle(see Fig. 3) ] —1.48(Section 1
Length of Intersection (distance between stop lines) 2 0.4~0.6 | Horizontal Curve| 66.6 —Section 2)
3 0.6~12 Horizontal 10 _
Tangent
4.3, GIAITZH 25 TR0 U JIAE AE 4 | 12~14 | Vertical Curve | 67.2 _Tgé532202)3
A AIZE 1o digt 4 AT Table 59F 2t} 3 5 | 1.4~19 HTO;Z;;:?' 110 -
TAEEE -1.86m/s* S Z7145 % 2. 0m/s? - i
- =2H 7IE7hE o 6 |19~1930 | Driveway 21 | %24(Section
ula 2] wpRo] g F7he AWK o R e | 5—Section 6
AAZ A snlas 7 |1930~25 | Horizontl 110 -
E'_7:” =1 -O_]—T;]‘ 01]/\]?_7 ] } O]O—]/\_l Hﬂ—_-,—x]—ig . . Tangent
AAS D 7RSI M2 o] Zol: 190mE A 8 | 2526 signalizgd 0 —2.33(S§ction
A7t =t Intersection 7— Section 8)
i 9 | 26~32 HTOarr'fO;tj' 10 -
AAFZE Tofl thet EA4 2= Table 62 A}, 3 g .
10| 32~323 |  Drivewa 216 | %24(Section
d7HEE= —2.02m/8233 71#7H5 % 2.0m/s%0f H] - v "~ |9—Section 10)
3 27] wjiel B Ak mAR o ST A 1 | 3.23~37 HTO;Z;;:?' 110 -
AE A&t g A|F7tol| BER o]oix HEAZRE A 5| 37438 signalized 0 —2.33 (Section
Agtcta 7pA s Mz o] Zol= 8omE AA 7t - S Intersection 11— Section 12)
ver
g} age| - - -202
2=t =28 - M16H M6z 187



Required Distance for Deceleration or Acceleration
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