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Abstract 

Sight distance analysis of highway is important factor in the traffic safety in case of sudden stop, cross another vehicle or 

intersection design. In case of uncontrolled intersection proper sight distance is necessary to reduce the vehicle collision at 

conflict points, for calculating sight distance many techniques are used under the homogeneous traffic condition such as evaluate 

ASD on the basis of 3D GIS evaluation for urban roads. Use of MMS for photogrammetric plotting to define position of the 

object, software for evaluate sight distance using GIS with GNSS receiver , model  for sight distance and 3D alignment 

evaluation of highways , Estimation of V85 profile of road section under evaluation, To overcome limitations new concept can 

be developed when the information combine with safety assessment. To reduce the accident which is to be caused due to 

improper visibility we compare calculated and available sight distance value and give the measures which can be adopted.  

Keywords: Geographical Information System (GIS), Global Navigation Satellite System (GNSS), Highway, Sight Distance, 

Vehicle 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Sight distance is defined stretch of roadway seen by driver when he is moving on highway or stationary at any section. On 

horizontal curves driver’s line of sight is obstructed by trees, Cut side-slopes and road side structure and on vertical curve by its 

own alignment. Stopping sight distance, intermediate sight distance and overtaking sight distance are the main type of sight 

distance. Vehicle, driver and roadways are the most important factor considered in roadway safety assessment. 

Since the 1980S, in various field of transportation, GIS have been adapted. To determine sight distance on modern and rural 

highways, GIS based software used. For traffic safety, visibility of travel areas is necessary to avoid sudden conflicting points 

and road side obstruction. Thus, design of road alignment should confirm that user have safe sight distance ahead. In foreign 

country sight distance is considered as prime factor which affect the accident. Many researchers studied sight distance profile of 

different road stretch for finding the cause of accident especially in low visibility zone. Sight distance depends on- height of 

drivers eye and object height on roadway, features of road ahead. A big problem is to determine how many entering vehicles 

permitted to merge in the roadway. Therefore main roadway vehicle is only slowed to 85% of design speed by arriving vehicles. 

Stop controlled condition obtained at intersection where is signal  with free right turns  at the time of signal is not 

working.visualness on the major road depends on  perception time of driver for  the traffic conditions on the intersection, gaps 

between the vehicle with in the  traffic stream, decision about actual crossing for speeding up  the vehicle to finish  maneuver. M. 

Bassani et al. (2015) developed a procedure to evaluate ASD for urban roads on the basis of 3D GIS evaluation and a less 

expensive mobile system for the georeference data. Integration of MMS data aerial data to generate and updated 3D model in 

GIS.Defining algorithm for sight analysis. Digital surface model with grid of 10 cm developed for converting the 3D object from 

the multipatch format. Evaluated ASD compared with SSD at 60 km/h.XIAO Juan et al. (2010) design a framework for traffic 

management system. The researcher used a GIS for planning of system The frame structure  consist of traffic data access 

interface (driver license management, traffic rule,accident,vehicle registration, danger good transport),Data collection and 

updating module, database management, System management, information inquiry(vehicle data, accident data, traffic law, driver 

data, violation),data analysis and statistics (account management, safety supervision, workload statistics, information statistic of 

jurisdiction area). This system is very useful to police because it generate electronic map which contain traffic information and 

inquiry data and sharing of data with other traffic agency, local data collect, store ,manage and analysis. Maria Castro et al. 

(2014) developed a new software for evaluate sight distance. Topcon GR-3 GNSS receiver is used for collecting path in real time 

kinematic mode and corrected by base station. Data collected in 0.5 sec for vehicle speed of 30 km/h.3 km of length studied and 

vehicle trajectories are obtained with GNSS receiver. Height of the eyes and observed object was taken as 1.1 m and 0.2 m. In 

Microsoft.net Puecode algorithm is design for calculating sight distance and then by using add in to ARCGIS, Software develop 

visible and obstructed section from each station ,line of sight show the diving and thematic map is produce in which crashes, 

speed for  flexibility in design  included. Fortis S. Mertzanis et al.(2011) develop a model for 3D alignment evaluation of 



Analysis of Sight Distance using GIS  
(IJSTE/ Volume 3 / Issue 10 / 005) 

 

 All rights reserved by www.ijste.org 
 

26 

highways . Author gives the terrain model, final horizontal alignment on contour line, 3D road final design, super elevation 

design, and typical cross section. To avoid low ASD difference between design speed and operating speed for each alignment 

considered. Author design system for calculating SSD, PSD, ASSD and APSD at any station along study area for new or existing 

road provide 3D visibility. William Rasdorf et al. (2012) aimed is to collect data of horizontal curve. The author study the curve 

radius by using a field method and GIS based method such as curve calculator (ESRI 2010) where chord length and arc length 

are used for determine radius. Radius is calculated by chord length, angle, length of circular in road and display. Curve finder 

uses GIS Polyline for calculation of length and radius of curve by co-ordinate data. When comparison of GIS method is done 

then curvature extension method give the value exactly as true radius and curve calculator is not able to estimate at higher radii 

as 5000 ft.Curve calculator is capable of producing reasonably accurate result with a large no. of GIS point faster and perfectly 

than other two methods. Onuamah Patrick et al. (2013) developed a model for slope-descending sight distance in double lane 

highway. For 85th percentile time a maximum of 1.9 seconds as the perception-reaction time and for 95th percentile time it is 2.5 

sec is taken as standard value. The OSD is mathematically derived from equation. They give the mathematical model which 

gives OSD manoeuvre in double lane road. For heterogeneous condition and less lane-disciplined traffic stream, the design 

model used to calculate OSD at reasonable accuracy. Stopping sight distance is to be calculated manually from mathematical 

equation 1,  

SSD = 0.278 v ∗ t + (
v2

254f∗g
)                                                (1) 

Where, reaction time of driver is taken as 2.5 sec always constant and value of coefficient of friction f is taken from IRC66-

1976. 

II. METHODOLOGY 

 Study Area 

Nagpur is 3rd largest city in Maharashtra and also known as Orange city. For sight distance study study area was selected state 

highway 255 having design speed of 40km/h for determination of sight distance. The area is selected because this is a type of 

high volume uncontrolled intersection. It is a T-junction where major road is SH 255 and adjacent road is connected to Buldi 

road. 

Geographical location 
Latitude    :   21º07’51’’N 

Longitude :   79º02’48”E 

 
Fig. 1: Study area Ambazari T Point 

 Data Collection  

Accident data is to be collected from police station and volume data is collected through video-graphic technique and extracted 

from tally sheet in peak hour (10 am to 10:30 am). Speedometer is used to obtain spot speed of each vehicle going through study 

area. 

  Volume data 
Time 2 Wheeler 3 Wheeler 4 Wheeler Bus/Trucks Total (PCU) 

10:00-10:05 150 10 14 5 119 

10:05-10:10 147 13 20 4 122.5 

10:10-10:15 122 15 22 6 122 

10:15-10:20 170 7 17 2 117 

10:20-10:25 135 18 25 4 126.5 

10:25-10:30 153 15 12 7 131.5 

     
Sum=738.5 
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 Spot speed data 
Sr. no. Speed (u1) No of vehicle passed (f1) f1*u1 %Of observations Cumulative % of all observation 

1 15 3 45 6 6 

2 17 1 17 2 8 

3 19 2 38 4 12 

4 21 2 42 4 16 

5 23 3 69 6 22 

6 25 4 100 8 30 

7 27 5 135 10 40 

8 29 6 174 12 52 

9 31 7 217 14 66 

10 33 9 297 18 84 

11 35 2 70 4 88 

12 37 1 37 2 90 

13 39 2 78 4 94 

14 41 1 41 2 96 

15 43 2 86 4 100 

  
Total= 50 Total=1446 

  

 Data analysis 

Volume = 1477 pcu/hour (from table 1) 

Design speed = 40 km/hour 

SSD value at design speed = 30 meter (from equation 1) 

Spot speed    = 29 km/hour (from table no 2) 

SSD value at spot speed =   21 meter (from equation 1) 

Steps for identification of obstructed area- 

 Digitization of the study area in Arc map 10.1. 

 Making shape file of visible zone. 

 Making intersection sight triangle from SSD value. 

 Highlighted sight obstructed features. 

 Identifying sight obstructed feature on road. 

 
Fig. 2: Identification of obstructed area 

III. RESULT 

From analysis we found that sight line of driver is obstructed by boundary of one residential building situated near to 

intersection. Spot speed is observed as 29 kmph and the value of SSD required is 21 meter and available SSD is only 10 meter. 
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IV. CONCLUSION 

Evaluation of Sight distance is necessary on existing infrastructure because with the passage of time various factors affect on 

road side. We conclude that real factors affecting on existing highway and available sight distance on road from driver point of 

view. Available sight distance is less than required sight distance. Therefore there is a need of stop sign Stop sign for control 

over less priority road, Traffic signal devices, and Warning signs. 
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