
Alternative Forms of Walk-access Infrastructure within a Bus Stop Catchment
Subhojit Roy and Debasis Basu

Transportation Planning Laboratory, School of Infrastructure, Indian Institute of Technology Bhubaneswar

Genesis

Govt. of India Initiatives and Missions towards Urban Mobility

Integration of pedestrian and public

transport facilities

Atal Mission for Rejuvenation and Urban

Transformation (AMRUT) Scheme, 2015

SMART Cities Mission, 2015

Promoting Transit Oriented Development (TOD)

with first-last mile connectivity

The objective of the work is to identify policy measures for rational

improvement of walk-access facility within a catchment area of an urban

local bus stop, by exploring various combinations of infrastructural

components of walk-access.

Objective

Efficient integration of walk-

access facility with public

transport, for ensuring better

First and Last Mile

Connectivity

Current catchment area of bus stop

Increase with improved walk infrastructure 

Further increase with more improved walk infrastructure

Bus Stop

Possible Expansion in Bus Stop Catchment Area under 

Alternative Infrastructure Improvement Scenarios

Intervention Areas Identified

Revised Importance Performance 

Analysis

1. Type of pedestrian walk-way

2. Length of walk-access

3. Types of pedestrian crosswalks

4. Lighting facility and security for 

pedestrian safety

1. Headway of city bus service

2. Journey speed

3. Fare for journey by city bus

Walk-access facility attributes Characteristics of city bus service

Investigating a Few Green Energy Solutions
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Energy Output (monthly,

kWh/sq.m)

Solar Radiation (kWh/sq.m/day)

Bhubaneswar City (20.290 N, 85.820 E)
Average Annual Solar Radiation Received:
5.14 kWh/m2/day
Total Energy Output from Solar Tiles per
year: 170 kWh/m2

6 mm Anti-slip glass

PVB Foil

3.2 mm Float Glass

6 mm Tempered Glass

A-Si Thin Film Solar Cell

Incoming Solar Radiation

Power Transmission Grid

Electrical Junction Box

LED

Photovoltaic WiringLighting Wiring

Solar Pavements with Photo-voltaic Cells
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Some other combinations of walk-access components

CCTV setup for 24x7 security surveillance

Table-top crosswalk with rumble 

surface and in-pavement flashing 

beacons

Bollard type street lighting

Kerb-extension for enhanced 

pedestrian safety

Stated Choice Experimental Design

Functional Attributes and their Levels

Attributes Levels (incl. base level and functionally improved levels)

Type of Walkway Current condition (Base level) + 3 functionally improved levels

Length of walk-access Current length, (+)15%, (+)30%, (+)45%, (+)60%

Lighting and Security Current condition (Base level), Bollard lighting, Bollard lighting + CCTV

Type of Crosswalks Current condition (Base level) + 2 functionally improved levels

Headway of bus service 15 min (Base level), 10 min, 5 min

Journey Speed 20 kmph (Base level), 22 kmph, 25 kmph

Fare Current fare, (+) 10%, (+) 20%, (+) 30%

Optimal Choice Card Design

𝑀 𝑋, 𝛽 = 
𝑞=1

𝑄

𝑋𝑞
′ 𝑃𝑞 − 𝑝𝑞𝑝𝑞

′ 𝑋𝑞 Fischer Information Matrix of choice probability

𝐷𝑝 𝑋 = 𝑀 𝑋, 𝛽
−
1
𝑘 𝐷𝑏 𝑋 =  𝑙𝑜𝑔 𝑀 𝑋, 𝛽 𝜋 𝛽 𝑑𝛽Error component 

minimization

24 nos. of choice cards developed
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