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• Need to simulate pedestrian as they are also the part of  lane users. 

• Simulation can be done using VISSIM software. 

• There is need to Improve Pedestrian facility in heavily congested urban area. 

• No delay occurrences for pedestrian. 

• The purpose of  the embedding pedestrian facility like skywalks is efficient dispersal of  commuters 

   from congested areas to strategic locations such as bus stations, taxi stands, shopping areas, etc. 

 

 



•  High influence of  pedestrian and vehicle collaboration. 

•  Heavy congestion effect the lane user everyday. 

•  Vehicle – pedestrian interaction is such that pedestrian suffer      

    anxiety. 

•  Conceiving all this situation there must be some providence of   

    Pedestrian facility. 



• To carry out the feasibility study for Pedestrian Facilities in urban area.  

• To collect data on traffic and pedestrians for real time study.  

• To collect data that provide  delay to the pedestrians in the main traffic  stream.  

• To show the real life situation of  vehicles and Pedestrians interaction and  suggest 

the Remedial measure for reducing the obstruction to pedestrians.  

• To simulate the pedestrians with use of  Microscopic simulation model (VISSIM 

Software).   

 



• Finding existing traffic vehicle hourly volume, pedestrian hourly volume and  

    delay to pedestrians in high traffic zone.  

• Gathering all inputs into the software for proper simulation of  pedestrian in the 

     main Traffic zone.  

• Comparing the real life situation to the simulated one and suggest for 

    improving pedestrian facility. 

• Provide design facility based on results obtained through simulation. 









http://www.sciencedirect.com/science/article/pii/0191261594900132
http://www.sciencedirect.com/science/article/pii/0191261594900132


• Careful assessment of  demand, design standards, 

    functional elements, and space design is called for  

   in pedestrian facility planning. 

• Factors should be kept in mind while designing 

    Pedestrian facilities are: 

1. Comfort 

2. Convenience 

3. Safety 

4. Security 

5. Economy 

 



           Selection of  study area: 

1. The site must have regular bus service routes. 

2. The site must have atleast one nearside bus stops. 

3. The intersection must be signalized for vehicular traffic. 

4. The intersection requisite of   maximum pedestrians flow. 

5. Heavy conflicts between Vehicular-Pedestrian traffic. 

6. The pedestrian flow is consisting of  mixed type including all men or 

           women having different age and with kind of  purpose of  trip. 



Traffic volume 

count survey 
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Road Inventory 
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Pedestrian traffic exposed to road accident 
REASON  FOR SITE SELECTION  

 

• While crossing pedestrian faces some problems at intersection.  

• Enforcement of  stop sign is not observed properly. 

• Absence of  proper pedestrian signal. 

• Guard rails are not provided on leg Gandhi Bridge Road and  

    S.P.Stadium Road. 

• Vehicle occupy space of  the footpath. 



Videography count of  continuous two hours  within which one hour interval 

 is used to obtain this data. In which the resulted distribution of  vehicle is : 

Peak hours- 5:00 to 6:00  PM 



Videography count of  continuous two hours  within which one hour interval is  

used to obtain this data. In which the resulted pedestrian distribution is 

 gathered as: 

Pedestrian/hour  

 

Gandhi bridge- 1221 

S.P.Stadium- 1798 

Ushmanpura-1511 

Ashram Road-1336 

 



INCOME TAX 

INTERSECTION 

Gandhi 

Bridge 

Ashram 

Road 

Usmanpu

ra 

S.P.Stadi

um 

Footpath 

width(m) 

LHS 1.3 1.5 1.5 1.5 

RHS 1.2 1.5 1.5 1.5 

 Carriageway 

width(m) 

LHS 10.55 11.3 11.2 10.15 

RHS 9.56 11.42 10.89 11.45 

Median 

width (m) 
LHS/RHS 0.5 0.63 0.63 0.55 

Pedestrian 

Sign 

LHS Yes Yes Yes Yes 

RHS Yes Yes Yes Yes 

Guard Rail 
LHS No Yes Yes Yes 

RHS No Yes Yes No 

Bus Stand 
LHS No Yes Yes Yes 

RHS No Yes Yes No 

Street Light 
LHS Yes Yes Yes Yes 

RHS Yes Yes Yes Yes 
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• It is the biggest & busiest railway station within Gujarat. 

• High movement of  pedestrians due to presence of  Public transport near  

    by this location. 

• No .of  passengers using this area daily, as well as the associated transport interchanges 

    their vicinity ( Bus stand, auto rickshaw stand car park. etc). 

• The problem is further aggravated by the presence of  hawkers and parked  

    vehicles, making the commute hazardous for pedestrians. 

 



The survey is taken by Manually around morning peak hours at 09:30 to 12:30 AM and also in evening 

 peak hours at 05:30 to 08:30 PM by employing enumerators at each location. 

Peak hours- 

5:30- 6:30 PM 



The survey is taken by Manually around morning peak hours at 09:30 to 12:30 AM and also in evening 

 peak hours at 05:30 to 08:30 PM by employing enumerators at each location 

Pedestrian/hour  

North- 1848 

South- 1798 

- 



KALUPUR RAILWAY 

STATION ROAD 

Kalupur Railway 

station North 

Kalupur Railway 

station South 

Footpath  width(m) 1 1 

Carriageway 

width(m) 

3.5 3.5 

Median width(m) .32 .32 

Pedestrian Sign No No 

Guard Rail No No 

Bus Stand Yes Yes 

Street Light Yes Yes 
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Sr 

no. 

Type of 

vehicle 

Speed in 

Km/hr 

1 T/w 22.2 

2 Auto 17.53 

3 Car 18.35 

4 Bus 14.17 

5 LCV 11 

6 Cycle 7 

• By using speed gun each individual vehicle is target and speed data is taken on that basis. 

 

 



 As Per IRC:103-2012  

•  At grade pedestrian crossing - pedestrian cross carriageway at same level as that of  vehicular movement. 

•  Grade Separated crossing - pedestrian cross carriageway at different level as that of  vehicular movement. 

  

 Controlled crossing at grade may be warranted when one or more of  the following condition exist as: 

1. Peak hour volume of  Pedestrian (P) and Vehicle (V) are such that PV2> 108 for undivided 

     carriageway and PV2> 2x108  for divided carriageway. 

  

      In our case-PV2> 2x108  ( 7.9 x 1011  > 2x108 )  

 

2. Waiting time for pedestrian/vehicle becomes too long. 

 

             From the opinion survey and cycle length, pedestrian have to wait about 60 sec. 



3. Accident records indicates 5 or more injuries to pedestrian in a year due to collision with vehicle. 

 

          From the past accident record it is more than 5 injuries to pedestrian in a year. 

  

4.  Approach speeds of  vehicles exceed 65 kph. 

 

 

The control measure usually adopted in this case is to provide traffic signal with  

exclusive Pedestrian Phase. 





Table: Calculation of  Signal Phase for Vehicular and Pedestrian traffic 



Signal program of  Income tax Intersection 



No. 

  

Direction Overall width (m) 

  

Effective 

walkway 

width(m) 

  

Flow 

ped/hour 

15-min peak 

flow 

1 Kalupur Railway Station North 1.35 1 1848 342 

2 Kalupur Railway Station South 1.47 1 1798 487 

Vp = pedestrian unit flow rate (p/min/m), 

V15 = peak 15-min flow rate (p/15-min), and 

 WE = effective walkway width (m). 

 

Pedestrian Characteristics at Kalupur Railway Station Road  

 

  

  

Leg 

  

  

LOS 

  

Space (m2/p) 

  

  

Flow rate 

(p/min/m) 

  

Speed 

(m/s) 

  

v/c ratio 

A B >3.7-5.6 > 16-23 >1.27-

1.30 

> 0.21-

0.31 

B C >2.2-3.7 >23-33 >1.22-

1.27 

>0.31-

0.44 

Pedestrian LOS criteria for Walkway and Sidewalk  

 





LOS Average Delay/ Pedestrian(s) Likelihood of Risk-Taking 

Behavioural 

F >45 Very High 



Snap shot of  Income Tax Intersection during 

Simulation run (2D)  

Snap shot of  Income Tax Intersection during 

Simulation run (3D)  



Snap shot of  Kalupur Railway Station during Simulation  

                                   run (3D)  

VISSIM - Driving Behavior Parameter Set Window – 

                              Wiedemann'99  



VISSIM Window - Collecting Simulated Data  

Ashram Road 

Ghandhi      

   bridge 

Ushmanpura 

S.P.Stadium 

Pedestrian   

    Phase  

Signal program of  Income tax Intersection in VISSIM  



Video of  Income Tax Intersection during Simulation run (3D)  
 



Video of  Kalupur Railway Station during Simulation run (3D)  
 



Delay observed by VISSIM at Income Tax Intersection  

 Vehicle /600 sec Vehicle Delay(sec) Pedestrian Delay(sec)

737 172.16 6.08

726 169.62 8.22

738 173.15 4.37

762 162.55 9.52

724 174.21 9.66

742 173.47 10.81

741 169.26 15.96

771 156.28 20.11

745 172.82 24.26

766 162.56 25.41

753 170.22 27.56

776 156.83 28.71

747 175.87 31.86

760 165.91 33.01

774 157.07 34.16

761 171.57 38.31

765 157.86 39.46

787 143.59 41.61

773 161.13 42.76

768 165.77 48.91

782 153.90 46.06

789 148.94 49.20

791 124.99 57.21

818 1.74 58.33

795 142.61 59.36

830 0.23 60.00

798 134.07 62.32

829 5.47 64.43

810 117.02 65.00

785 148.81 67.89

Vehicle /600 sec Vehicle Delay(sec) Pedestrian Delay(sec)

42 50.38 0.200

49 50.32 0.374

59 40.92 0.476

64 3.11 0.546

66 48.81 0.598

74 21.64 0.639

98 53.11 0.668

115 23.11 0.689

123 7.12 0.708

129 29.92 0.732

132 7.07 0.759

134 50.53 0.787

136 69.74 0.813

147 58.50 0.837

160 44.20 0.856

161 38.67 0.871

162 42.57 0.879

165 47.43 0.880

182 71.97 0.880

186 65.08 0.884

195 65.86 0.893

203 19.89 0.904

205 61.93 0.918

208 20.14 0.929

209 64.53 0.933

210 35.41 0.933

211 61.62 0.933

213 59.56 1.082

217 46.00 1.116

218 27.23 1.170

Delay observed by VISSIM at Kalupur Railway Station 



Calibrated model Result for selected area  

AREA PEDESTRIAN DELAY 

      Actual Delay 

(s)                                         

Simulated Delay 

(s) 

Income Tax Intersection 44 36 

Kalupur Railway Station 503 .8 





Component Sub component Design Standards and requirement 

1) Need criteria  >15 m Roads Skywalk should be provided at Junction  locations on roads of  17 m or 

more for each Lane. 

If  provided, requirements 2 to 5 mention below (location and design 

criteria) must be met. 

2) Location criteria 

  

 

Should be located at Intersection aligned with: 

1. Areas with pedestrian attractors with busy area like Public transport 

location, shopping areas, schools, key civic areas, residential areas, 

etc. 

2. Mid block transit/Bus stop locations. 

3. Long blocks (Generally>150m). 

3) Engineering 

Feasibility  

 

 

i) Min Width of   Skywalk: 

 - Skywalk only for pedestrians: 1.8 -3.00 m 

ii) Min Width of  staircase: 2.0m 

iii) Vertical clearance: 

 - A height of  6.5 m must be kept free above Roadways  

iv) Skywalk should span the entire carriageway such that one can cross 

safely. 

 

 



Component Sub component Design Standards and requirement 

3) Engineering 

Feasibility  

 

v) A slope of  5% (1 in 20) on Skywalk ramps, with appropriate resting place 

or landing, maximum height of  a flight between landings shall be 1200 mm. 

vi) Flights and landing should have a clear unobstructed width of  at least 

1000mm. 

vii) The rise between landings should not exceed 1200mm 

viii) Uniform risers of  150 mm and tread of  300 mm shall be adopted for 

the stairs. 

ix) The steps should have unrestricted width of  at least 1200 mm. 

x) The rise of  each step should be no greater than 150 mm, consistent 

throughout the path. 

4) Usability All year round 

weather protection 

Skywalk must provide partial shelter from the elements at least along one 

edge of  the Skywalk. This is most relevant during extreme weather 

conditions. 

Lighting for safety 

and visibility 

Skywalk at intersection(junction) must deliver a sense of  security and safety 

even during evening/night. 

Adequate lighting must be provided at both access points and along the 

Skywalk. 



Component Sub component Design Standards and requirement 

 

4) Usability 

 

Seating Resting places and seating must be provided at minimum two 

locations along the skywalk. 

Garbage Disposal Garbage bins must be located adjacent to both access points. 

Way 

Finding/information 

maps 

Where appropriate, particularly near pedestrian attractors, 

way-finding / information maps must be provided 

5) Quality and type of          

    construction 

Structural system Light-weight, easy and quick to erect and space efficient 

structural systems are recommended. Structures which will 

dismantled in future and reassembled are highly 

recommended. 

Quality Robust and vandalism-proof  materials and furniture/fixtures 

should be used 





Component Sub component Design Standards and requirement 

1) Need criteria  >80m Roads Skywalk should be provided  at mid-block locations on roads of  90 

M or more for people to cross safely and conveniently. 

If  provided, requirements 2 to 5 below (location and design 

criteria) must be met. 

2) Location criteria Should be located at Mid Block Locations aligned with: 

1. Areas with pedestrian attractors with mid block entries like 

Public transport location, shopping areas, schools, key civic areas, 

residential areas,etc. 

2. Mid block transit/Bus stop locations. 

3. Long blocks (Generally>150m). 

3) Engineering   

    Feasibility  

 

i) Min Width of   Skywalk: 

 - Skywalk only for pedestrians: 2.50 -3.00 m 

ii) Min Width of  staircase: 2 m 

iii) Vertical clearance: 

 - A height of  6.5 m must be kept free above Roadways  

iv) Skywalk should span the entire carriageway such that one can 

cross safely. 

 



Component Sub component Design Standards and requirement 

 

3) Engineering Feasibility  v) A slope of  5% (1 in 20) on Skywalk ramps, with appropriate 

resting place or landing, maximum height of  a flight between 

landings shall be 1200 mm. 

vi) Flights and landing should have a clear unostructed width of  at 

least 1000mm. 

vii) The rise between landings should not exceed 1200mm 

viii) Uniform risers of  150 mm and tread of  300 mm shall be 

adopted for the stairs. 

ix) The steps should have unrestricted width of  at least 1200 mm. 

x) The rise of  each step should be no greater than 150 mm, 

consistent throughout the path. 

4) Usability All year round 

weather protection 

Skywalk must provide partial shelter from the elements at least along 

one edge of  the bridge. This is most relevant during extreme weather 

conditions. 

Lighting for safety 

and visibility 

Skywalk must deliver a sense of  security and safety even during 

evening/night. 

Adequate lighting must be provided at both access points and along 

the Skywalk. 



Component Sub component Design Standards and requirement 

 

4) Usability Seating Resting places and seating must be provided at minimum two 

locations along the skywalk. 

Garbage Disposal Garbage bins must be located adjacent to both access points. 

Way 

Finding/information 

maps 

Where appropriate, particularly near pedestrian attractors, way-

finding / information maps must be provided. 

5) Quality and type 

of  construction 

Structural system Light-weight, easy and quick to erect and space efficient structural 

systems are recommended. Structures which will dismantled in future 

and reassembled are highly recommended. 

Quality Robust and vandalism-proof  materials and furniture/fixtures should 

be used. 









http://ascelibrary.org/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Lipovac,+K)
http://ascelibrary.org/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Lipovac,+K)
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http://ascelibrary.org/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Vujanic,+M)
http://ascelibrary.org/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Maric,+B)
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