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Abstract : This paper describes a methodology of calculating sight distance available

i;1;i;;;t at ;ke;eh non-signalized intersectio-ns of which minor roads are controlled

L, lto, sisns. The -.ttoaitogy considers the fact that th.e^^sight distance- ma1' be

;'"";;i5 j"i."ai"e 
"n 

a.iuing f,tsitions of the drivers and different types of vehicles

;il-;i;.-i[;"aiii..i aiff.r.,it 'tin.. of sight. Through field observations, the factors

;i[.fiil ;i;; ;fitii rlistance available to- drivers ire found. The factors include

intersection geometry, 'tihi.l"'s dimension and driver's field of view' With..sight
;i;J;";;;rE;lv-a;;*", equations for calculating sight distance available considering

ii,."?r.tJ" "*.i. J"r.tup.d. Values of sight diitanie were compared with stopping

ti"fti?itt*"" of vehiclei on the cross road-s by varying-design-speeds and intersection

;;ii;.. N;oeiaphs were developed which can be used by road designers or operators

in".tr..t if a"skiwed intersection satisfies sight distance requirement.

Key. Words : Skewed Intersections. Available Sight Distance, Stopping Sight Distance.

Visual Angle

I. INTRODUCTION

A skewed intersection is defined as an intersection where the angie. of crossing stre.ets

i;;;i;iil; 90 d.gr".r. When roadways intersect at skewed.angles vehicles passing

ih.;;;h ih. intersectifin have a longer distance to traverse. The longer distance will
;r;lr"'ir-;; il;il;d time of expo-sure to the cross-street traffic. This calls for an

i;;;;;fi u-o""t of intersection 
'sight distance- Furthermore, the line of sight. of

d.ir"., with an u.ot.-ungli approactito their right may-be obstructed- by..the vehicle

Uoar- ourtt such as door"frame. panel aft of the- door. That means sight distance may

[.-iiiff.i"ri for different rypes'of vehicles. Thus, in order.to prgvi{e- an adequate

,inlrt dirtun.e for a ske'*'ed'intersection, appropriate methodology s,houJd be g!l^e-1--t9

i"?J a.ii*".it.-Ho*.r.r, current dbsign guideliires including-Green-book by. AASHI'O
;;J"th;;";ntries design manuals dEscr-ibes the methods of calculating sight distance

ioi intersections r.vhere tiie angle of crossing roads is near 90 -degrees.
1:h.-;bj;;iire behind this reiarch is to develop a methodology of calculating. sight

Jirtun.." available to drivers at skewed intersections assuming -tha1 
the intersection is

il;;it" controlled intersections of which ndnor roads of the intersection are
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controlled by. stop- sigrs.. The methodology_ .considers the fact that the sight distance
m?Y .be variable depending on driving positions of the drivers and differint types of
vehicles. can give -the drivers different 

-lines of sight. The research conducted field
observations and factors affecting the sight distance available to drivers at skewed
intersections are found. The factors inclu-de intersection geometry (intersection angle,
!1e wldth, shoulder width, position of stop line), vehille's diineirsion and driv"er;i
field of view.

2. SIGHT DISTANCE EQUATION DEVELOPMENT

The amount of available sight distance varies depending on follorving factors.

I ) geometric design factors such as
- lane width
- position of stop line
- lateral clearance including curb width, pedestrian walk width
2) dimension of design vehicle
3) field of a driver's vierv

Considering the-. above {bctors affecting the amount of sight distance at a sker.ved
intersection, .a diagram. come-crll showiig sight line and av"ailable sight distan;; ;;;
drawn and shown in Figure 1.

rnajor road

.s.D(Avaitabte sight Dist

Figure l. Diagram for Calculating Sight Distance of A Skewed Intersection

Notation for Figure l. is as follows ;

VA : driver's field of view(degree)
d : intersection ansle
fl : lateral clearancE of major road
f2 : lateral clearance of minor road
L : length of vehicle A
I: distance between tiy"/l eye and-vehicle's front bumper (vehicle A)K : distance between driver's eye and end of rigtrt siae 

-'of 
tie minor roaoW :_road wid4 major roadway- including both directiona:180"-(90'+V.A)-0

minor road
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Two shaded triangles in Figure 1. are used to calculate available sight distance for the
skewed intersection. Two shaded triangles are magnified and shown in Figure 2.

W+f

Figure 2. Triangles tbr Calclulating Sr and Sz

Ljsing simplc trigonometrics, Sr and 32 are easiiy found as tbllows

- K+f:l
vr lm?

^w+frrz 
sin d

Thus. available sight distance is calculated using equation (3)

(2)

A.S.D:-!.sin(90'+VA)slna

3. DETERMINING F'ACTOR VALUES

3,1. Design Factor Values

In order to produce available sight distance values, several factors affecting sight
distance are assumed or found. Table L shows factor values suggested by Korean
road design guide(Korean Ministry of Construction and Transportation, 2000).

(3)

Table l. Design Factor Values

Design Vehicle K(m) L(m) /(m) fz(m)

Passenger Car .l ..) 4.7 ,e( 1.5

Large \rehicle 1.85 13.0 1.20 1.5

Serli- Irailer 1.85 16.7 1.15 15
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3.2 Visual Angle

The values of visual angle of a driver approaching on the minor road by velricle
types are also necessar)' for the calculation of sight distance. Finding the values r,rare
conducted by field study through steps describes as follows.

Step I : Selection of Vehicles Representing Design Vehicles
Stcp 2 : Finding Field of View and Visual Angle thorough Field Study

According to Korean road design guide, design vehicles are slassified into three
categories (passenger vehicle. large vehicle and semi-trailer). Figure i shows
dimensions of the three design vehicle types.

c_

Figure 3. Dimension of Design Vehicle
a. passenger car b. large vehicle c. semi-trailer

L L
I ':

To seiect and conduct lield study on driver's field of view and visual angie, r,ehicles
representing design vehicles are selected through investigating vehicles- dimensions
based on Korean autornobile association annual report(2000). The selected vehicles are
also shown in Figure 3.
After selecting the vehicles representing design vehicles, r,isual angle of clrivers are
measured b1 r'arying driving posture of a driver. Different postures are defined as
sanle as Gattis (1998) did. sit-back, comfort position and lean-fonvard.
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Figure 4. Vision Angle Geometr-v

VAse : arctan I SB/(K + f u )]

\rAcI,: arctanICPi (K +f ,.)]

VAr-r. : arctan[LF/(l( + f z)]

where
VAss
VAcp
VAr-t

Figure
visual
Table

visual angle with sit-back
visual angle with comfort position
visual angle with lean-forward

5. shows visual angles of 15 adult drivers for design vehicles. Representati"'e
angle values for different design vehicles are selected as 15 percentile values.

2. shou,s the selected visual angle values.

Table 2. Selected

Passenger Car 21.7

Large Vehicle 13.1

Semi-Trailer t2.6

(LF) lean forward

Proceedings ofthe Eastern Asia Socicty forTransportation Studics, Vol.3, No.1. October.2(X)l

{SB> sit-back

I

I

I

V

Design Vehicle

VAr_e

13.5 17.0

1.3 5.4

1.3 5.2
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Figurc .5. Distributiorrs of Visual Angles

a. passenger c.tr b. large vehicle c. semi-trailer
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4. AVAILABLE SIGHT

Available sight distance
factor values described in
sight distance values for
from 55" to 75" by 5'

vaiues are oaiculated by equations
section 3. Table 3. through Table
differcnt t,vpes of design vehicles

(l) to (3) using design
5. are calculated available
varyilg intersection angle

DISTANCE AND STOPPING SIGHT DISTANCE

Table 3. Calculated Available Sight Distance Values - Passenger Car

Intersection

angle ( ')

A.S.D

Position
Lean.forvl'ard

41.22

55.50
92.94 197 .7 t N/A

N/A N/A

Tabie 4. Calculated Available Sight Distance Values Large Vehicle

Intersection

angle ( '
Sit-Back

Comfort

Position
Lean-forward

55 21.80 24.39 31.60
OU 23.34 26.81 37.56
65 26.07 3 1.10 49.50
70 30.78 38.98 80.02
75 39.47 55.82 274.61

Table 5. Calculbted Available Sight Distance Values - Semi-Trailer

Intersection

angle ( ')

A,S.D
Comfort

Position
[.ean-forward

55 21 .71 24.t5 30.86
60 23.23 26.50 36.42
65 25.94 30.66 47.40
7A 30.62 38.28 74.41
75 39.26 5 

jl.41 216.74

78.20

60

65

55

70

75

Calcr'rlated available sight distance values can be used to see if a skewed intersection
prov'ides a sulficient sight distance. To do this, calculated available sight distance 1bL
an intersection should be compared with corresponding stopping sighi distance .qria
the. available sight distance .must be greater than- the syopping si"ght iistanc.. Sroppinu
sigirt distance can be described as the distance travelleS'by- a iehicle on the irialoi
road at design speed duiing the time. a vehicle on minor ioad traverses the rlistancc

N,/A : Nor .{ppiicable
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in the lme approaching from the major road.

d:0,?8 v(J+t,)

where ;
d : stopprng sight distance(m)
V : design speed of major road(km/h)
.l : sum of perception and the time required to
autonratic shifi (sec), generally 2 seconds
ta : time to required to and traverse &e distance S

acturte the clutch or actuate

to clear the major roadway(sec)

(5)

Equation for t, is

rvhere ;

a : accelerating rate(mlsec2)

,,:rff

Table 6. to Table 8. shorvs calculated stopping sight distance values lbr diifbrent
types of design vehicles varying intersection angle and design speed

(6)

101.41

152.r2

accelcrating rete = 1.25 m/sccr

101.41

217.95

accrlcrating rate = 0.85 m/sccr
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'l-ablc S Stopping Sight Distance - Semi-Trailer

in order to lnake
sigl.rt dis(ance. thlee

easier comparisions betw'een available
nomographs are developed and shorvn

sight distance and stopping
in Figure 6 to Figurc 8.

125

4m

375

3S

325

3@

a 2t5
E?. zsg
F 225

7m

rt0

r25

r@

*
25

0

Figure 6. Available Sight Distance vs. Stopping Sight Distance - Passen"cr Car

Design

Speed(Km/h)

Stoooins Sisht D

55 60 65 70

20 10.56 69.44 68.39 61.28 67.28

30 105.83 t04.17 l 02.58 100.91 100.91

40 t4t.l l 138.89 136.78 134.55 134.55

50 176.39 173.61 170.97 I 68.1 9 I 68.1 9

60 211.67 208.33 205.16 201 .83 201.83

70 246.95 243.06 239.36 235.47 235.47

80 282.23 277.78 273.55 269.t0 269.t0

90 317.50 3 12.50 307.75 302.74 302.74

100 352.78 347.22 341.94 336.38 336.38

accclcratitrg ratc = 0.70 tn/s!-c
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Figure 7. Available Sight Distance vs. StoppinC Sight Distance - Large Vehicle
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Figure 8. Available Sight Distance vs. Stopping Sight Distance - Semi-Trailer
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Findinss drawn from Figure 6. to Figure 8., are

ii';;;;o ;ehicle types" passenger c-ars have longest available sight distance because

larser ve"hicle tvpes liave more obstruction from their vehicle bodies

,"L;*-F;*ard Position provides much longer available sight distance than other

drving positionsjj 
"11""",'pt 

for passenger car types, for intersection angles less than 70. degree, lvailab^I1
rigfii aittr-*"r' ar" i.tt than ^stopping sight distance even with design speed of 20

km/h
+j-ui irt"rr.ction angle 70 degree, available sight distances are increaing rapidly as

intersection angle increases

Using those figures shown in Figure 6. to Figure 8., road. desiglers can judge if .the
.*r""nt g"ometii. design of an ikewed interJection provide suffrcient available sight

distance'based on deiign speed, geometric design and design vehicle types. Also
designers can check if desifn for a new intersection will satisff a certain level of
safelv in terms of sight distance.

5. CONCLUSIONS

This paper has described a methodology for calculating sight.distance available tcr

driveri it skewed intersections non-signalized intersections of which minor roads are

controlled by stop signs. The methodology considers the fact that the-_sight distance^

may be variable depending on driving positions of the drivers and_.different types.of
vehicles can give the drivers different lines of sight due to sight line -obstruction b1'

the vehicle bodies which are unique for vehicle types. Equations for calcluating
available sight distance were derived which reflects factors affecting the sight distance
available to drivers at skewed intersections such as geometry (intersection angie, Iane
rvidth, shoulder width, position of stop line), vehicle's dimension and &iver's field of
view. Values of calculaled available sight distance were compared with stopping sight
distance and th,ree nomographs are developed and shown in Figure 6 to Figure 8. for
designers to make the comparison easy.
The- methodology described in this paper considers only horizontal design fa.ctgr9.

Further research--is strggested on calculating sight distance incorporating vertical desi*
factors.
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