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ABSTRACT

PURPOSES : Road Design Consistency Evaluation can guarantee road alignments with safety factors, however it can be hard work to deal
with general car accident factors in only this evaluation index. Ideal Road Design Consistency Evaluation is show the mutual balance of road
alignment and human factors with a variety of factors for road safety.

METHODS : This study carried out overall road safety evaluations which are methods of running speeding consistency and car platoon
safety analysis (driver's behaviors factors) as well.

RESULTS : Out of 13 sections in a experimental road layout, safety factors of 8 sections showed ‘Good or ‘Fair status. However, Poor
results were found out in 5 sections. Particularly, it showed the different outcomes among the 4 evaluation methods used in this study.

CONCLUSIONS : Road safety countermeasures were proposed for the potentially dangerous sections in road which failed to identify in the
other methods. This study will contribute toward future study of more reliable Road Design Consistency Evaluation in the future for road
safety.
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Table 1. Evaluation of Road Design Consistency in

One Spot
Sections Methods

Good design Ves—V, <10km/h

Fair design 10km/h< Vgs—=V, <20km/h

Poor design Ves—V, >20km/h
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Table 2. Evaluation of Road Design Consistency in

Two Spots
Sections Methods
Good design AV, £10km/h
Fair design 10km/h< AV,s <20km/h
Poor design AV >20km/h
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Table 3. Velocity Deviation(VD) Method

Section Methods
y=1.64+2.51x1In(x) R*=0.66
Below 400m
y=vd, x =Tangent Length
Radius
y=2.50+2.10xIn(x) R*=0.57
Over 400m
y=vd, x =Tangent Length

£EHAHVD) B7t= Y3(good), H&(fair), Bt
(poor) o2 F-E3h}

Table 4, Evaluation of Velocity Deviation(VD)

Sections Methods
Good design VD <15km/h
Fair design 15km/h<VvD<19km/h
Poor design 19km/h<VvD
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Table 5. Space Mean(SM) Method

Section Methods

good SM;—SM;,; <4m
fair 4dm< SM;—SM;,, <12m
poor 12m< SM,—SM;,
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Table 6. Selection of Methods in This Study

Section Methods Choice
road .deS|gn — CCR (Curvature Change Rate) X
consistency

] — Evaluation of Road Design o
running Consistency in one spot
speeding - -

consistency | ~ EvaIgahon of' Road Design o
Consistency in two spots

car platoon | ~ SM (Spacing Mean) ¢

safety |- VD (Velocity Deviation) o}
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Fig. 1 Present Condition of Road Design in This Study
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Table 7. Roads Information in Each Section A slem, MaxTe] SRS A4 24 EJ_‘}
(A — B Directions) Good(1177h), Fair(1+7h), Poor(0#-7HLo2 =2 A9
. Tangent . Super | Super o] Qb AJo] Fsgt Ao HAE )
.| Starting End Radius| . )
Section Point Point Length () Curves|Elevation [Elevation
o o (m) (%) (%) Table 9. Results of Road Design Consistency in
1 ]0-250.0000(0+980.0000{1,230| o= |Straight| 2.2 -2 Two Spots (A — B Direction)
2 |0+980.0000(1+580.0000 600 | = |Siraighti| 2.2 | -2 Section Sg‘gmg PE(;‘igt Ve | e | St
3 |1+580.0000(3+660.3533|2,080| <o |Straight| —2.2 -2 1 |5+7476048|5+604.8954| 8220 _ _
4 |3+660.3533(4+042.7289| 382 |1300| Right | —2.2 -2 2 |5+604.8054|5+532.6454| 8220 _ good
5 [4+042.7289(4+600.0000| 557 | o |Straight —2.2 -2 3 |5+532.6454|5+385.6813| 82.20 - good
6 [4+600.0000(4+7489411| 149 | oo |Straight| —2.2 -2 4 |5+385.6813|5+340.0000| 72.60 9.60 good
7 | 4+748.9411 |5+187.2952| 438 | 700 | Left 0.5 3 5 |5+340.0000| 5+313.4313 | 82.20 9.60 good
8 |5+187.2952 |5+3134313| 126 | < [Swaight| 05 | -2 6 | 5+3134313 | 5+187.2952| 65.90 | 16.30 fair
9 |5+313.4313 |5+340,0000] 27 w |Straigh] -0.5 0 7 |5+187.2952 | 4+748.9411 | 68.33 2.43 good
10 [5+340.0000[5+385.6813| 46 | = |Staight| —05 | -2 8 |4+748.9411]4+6000000 6590 | 243 | good
11 |5+385.6813 [5+532.6454| 147 Straight 0.5 2 9 [#+600.0000)4+042,7289 | 65.90 - good
: : e~ > 10 |4+0427289|3+660.3633| 6590 | - good
12 |5+532.6454 5+604.8954| 72 | 400 | Right | —0.5 -4 11 |3+660 3533|1+580.0000| 65.90 _ good
13 |5+604.8954|5+747.6048| 143 | o= |Straight| —0.5 -2 12 |1+580.0000/0+980.0000| 67.84 194 good
13 |0+980.0000(0-250.0000 65.90 194 good
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Table 8. Results of Road Design Consistency in

One Spot (A — B Direction) Aow Hrlstre AshAl ot ol2gt 9ol 4
Trargen]_verical s T ARl RARe S 4 0Y e W &
Section| Length (m) gradient|Elevation| Vs [IVes— Vil |Evaluation S=HAHVD)EA o] Hglsict,
(m) (%) (%)
111230 | o 22 -2 |8220| 22.20 | poor Table 10. Results of SM (Spacing Mean) (A — B Direction)
2 | 600 o 2.2 -2 |8220| 2220 | poor I — M ISM,—SM_,| |Evaluation
3 12,080| e =22 -2 [8220| 22.20 | poor 1 Straight 5917 — —
4 | 382 | 1300 | -2.2 -2 |72.60| 12.60 fair 2 Straight 54.09 5.08 fair
5 | 557 o0 -2.2 -2 |8220| 2220 | poor 3 Straight 62.89 8.80 fair
6| 149 | e~ | -22 | -2 |6590| 590 | good 4 Right 41.89 21.01 poor
7 | 438 | 700 05 3 68.33| 833 | good 5 Straight 53.57 11.68 fair
8 | 126 - 05 -2 |65.90| 590 | good 6 Straight 44.23 9.34 fair
9| 27 | ~ | -05]| -2 [6590] 590 | good ! Left 50.36 6.14 fair
8 Straight 43.05 7.31 fair
10) 4 | = | -05) -2 |6690] 590 | good 9 | Straight | 32.02 11.03 fair
") 147 | = |=05] -2 |6590) 590 | good 10 | Straight | 35.86 3.84 good
12 72 400 | -0.5 -4 |6784| 7.84 | good 1 Straight 4413 8.27 fair
13 | 143 o0 -0.5 -2 |65.90] 590 | good 12 Right 35.97 8.16 fair
13 Straight 43.92 7.95 fair
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Table 11. Results of Velocity Deviation(VD)s
(A — B Direction)

Section | Radius(m) Gr\gzli’gﬁ?(l%) VD(km/h) | Evaluation
1 oo 2.2 - -
2 oo 2.2 - 0
3 oo -2.2 - 0
4 1,300 -22 19.87 poor
5 oo -2.2 - 0
6 oo -2.2 - 0
7 700 0.5 16.28 fair
8 oo 0.5 - 0
9 oo -0.5 - 0
10 oo -0.5 - 0
11 oo -0.5 - 0
12 400 -0.5 16.84 fair
13 oo -0.5 - 0
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Table 12. Criteria of Integrated Evaluation of Road
Design Consistency

Evaluation.of Evaluation_of SM VD
Secion Road .DeS|gn Road .DeS|gn Gosetig | (elesty
Consistency | Consistency o
in one spot | in two spots Wier) Do
1 P - - -
2 P G F -
3 P G F -
4 F G P P
5 P G F -
6 G F F -
7 G G F F
8 G G F -
9 G G F -
10 G G G -
1 G G F -
12 G G F F
13 G G F -

Z:G : good, F :fair, P: poor

ol A7) ek

’

‘}%& o 19U S g

2ol Aejet 4= ¢ u}
471 741, 2, 3, HollA &
EEE} 20km/h ©]4+e] F}H&so] o]e
1, 2, 39 ZAlutgo] A2l A
RAog Holy A7t 504 H&o
4 F7HEFANT 382m) whA L.
%= 5H37] o)k,

D)ol rﬂfﬂ Bt A &

o] A K)ol A #JA

ok AL
o
oy
_13

ol
©
2
b4

£ rlo
Mo
o] (-2 ;:IL_I‘

o
N

o
du o
2
)

o

1B

=2
= g

WA 7}

o

o 2l

—{E]—QLL
-

L2

C

-

)
Juo e
&
—Ll
r\l
L

2 rlo
B
K
N
-
&
NG
2
o)
il
ol
1B
o
ol
o,
2
N
;‘é
40

o

o o 3o 4

=

te

A= AALE7L 60km/hgl FE 2342 A4
}Eioﬂﬁ EROHAAS Bl 9Jat Fasro)
el QA 24 o] o Foi At

B

4
2

e
=N
O:

W

N

> ©
iy
r:iiﬂg
o wy £
o x ™
N »
=y
2L
TP
o
2 o
TR
—ong
oo
i:iri"iz
I
(R
2 4

2 oon AT
o 2 X
— N
~ T Ti&
oA
b -
Bdage
die 11
-
)
X, o,
N
)
e
Wi
24
oft
=
rO
)
%,
H,
N
)
=
s

f r
juid)

oX ox
o

o,
i

oX I
>
X
N ]

£

Mo x

Eh 20] oFAHA
s caAdyo ek U =2okA
A ATHA L Fstshol

ok L; Mo ox X & Mo ofw
B o 2
tlo
=
20
:‘Oé 4o m
:?L
I o
|o
U
l‘li

&

o [e}
cherEt R4F 1St ASg A e F
Aol WM RE AAsh= Ao] 29| kA ZHo
A vhgrA] stk

B Aol £2o) 7ahE By
olt}. 0% $IsAE Holw 3z

uZi

& o1l et

M58 iz 125



o] Aol FEEoJOF AR Atpde] AR

A o5 thFA] Haldict ESH AR R} A
7+o] ERZOLAA AR AFRA} o] 20] %] R] 9Ft7]
W o] SAFA 9l ERQPHNA HRRS AAlEHE ol

. I ets] SIS WYY 2y o 8

27} ek, s

o
aell dehA] Abmel *g% FAAL 4 G )zAT

References

Ministry of Land, Transport and Maritime Affairs(2009), Guideline
and Manual for Road Structure and Facility(=- & 3} 9 5
(Q009), =R O] 2 - A4 7)o B A D ey

The National Police Agency (2011), Statistics of Traffic
Accidents.(73 23 (2011), ‘D EALILEA)
Choi, Jai-Sung (1998), ‘Development of a Traffic Safety Index for

Urban Arterials, Korea Society of Transportation’ , v.16 n.3pp.
47-56.

Lee, Soo 11 (2006), ‘The Development of Safety Evaluation Criteria
for the Alignment Design Consistency Methods on Rural
Highway , PhD thesis of Han-yang University

Lamm, R., and E. M. Chouiri(1987), ‘Rural Roads Speed
Inconsistencies Design Methods’ , Research Report for the State
University of New York, Research Foundation, Parts 1, Albany,
N.Y., US.A.

Lamm R.(1995),
Unpublished Manuscript, Institute for Highway and Railroad

‘Safety Module for Highways Design’ ,

Engineering, University of Karlsruhe, Germany.

Ruediger Lamm, B. Psarianos, and T. Mailaender(1999), ‘Highway
Design and Traffic Safety Engineering Handbook' , McGraw-
Hill.

(B2 12012, 8,10 / AAF! : 2012, 8,26 / MAFtE 2 1 2013, 1.10)

126 International Journal of Highway Engineering - Vol.15 No.1



