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Reasons for Assessment 

of Sidewalks

Assess existing conditions

Determine compliance with 

guidelines

Identify obstructions and hazards

Prioritize reconstruction



Users of Detailed 

Sidewalk Data

Sidewalk Planners

Designers

Engineers

Contractors

Inspectors



Sidewalk Assessment 

Process (SWAP):

Introduced in FHWA publication…

Designing Sidewalks and Trails for 

Access

Conducted using paper data forms

Tape Measure

Smart Level



SWAP

Data collection along sidewalk 

segments

Element Data

Curb Ramps

Driveway Crossings

Medians

Pork-chops etc.







SWAP

Tedious

Time Consuming

Bending and squatting – 10-20x per 

sidewalk element and on sidewalk 

segments







SWAP Error Potential

Smart level in wrong units

Smart level on hold

Misreading of smart level

Data recording errors

Data entry error



PROW-AP Phase I Project 

Main Objectives
Automatic measurement of trip 

hazards using laser technology

Develop user interface software 

screens with SQL database

Develop and test methodologies for 

conducting the PROW-AP

Demonstrate GIS sidewalk layer 

software interface specifications





PROW-AP Hardware

Dual reed distance collection

Camera for recording images

Grade and cross slope sensors

External battery power supply

Laptop computer interface





PROW-AP Hardware

Jogging stroller data collection 

vehicle

Laser technology for height transition 

measurements

GPS with USB interface

Cradle to carry mini roll-a-wheel



Measurement of 

Transition Height
Laser sensor 

Enter desired height detection

Audio and visual alarm

Back up cart and determine 

maximum transition height

Keystroke input to record 



Benefits of Automatic 

Height Measurement

Detecting upheavals missed in SWAP

Fast and efficient identification of 

hazards

Record GPS position of each upheaval

Identify and prioritize for grinding and 

reconstruction



PROW-AP Laser Sensor 

Specifications
2 mm height accuracy

Detect heights to 8” curb

Operator speed of 3ft/sec

Measures any surface type

Variety of lighting conditions/colors 

and angles

Records in 13-22% less time than 

using profile gauge









PROW-AP Pilot Data 

Collection

Verified accuracy of data in lab

Repeatability of SWAP and 

PROW-AP

Repeatability of assessment process

Compatibility of SQL data structure 

with agency GIS information 

systems



PROW-AP Software

Automatic report generations

SQL data export capability

High accuracy digital filtering to 

speed up data collection of grades 

and cross-slopes



PROW-AP Software 

Modules

Smart file naming

Calibration check and recalibration 

procedures

Feature recording (e.g. bench, bus 

stop, etc)



















PROW-AP Software 

Modules

Smart file naming

Calibration check and recalibration 
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PROW-AP Software 

Modules Continues

Element recording (e.g. curb ramps, 

driveway crossings)

Transaction height recording





PROW-AP Data Exports

SQL data structure

Trimble Pathfinder Office

Into GIS Software

Into CAD Software

Excel



PROW-AP Data Exports

GPS reading output at each 

measurement location

Automated summary report 

generation



PROW-AP Testing 

Conducted

Sidewalk segments

Sidewalk elements

Diagonal curb ramps

Driveway crossings

Parallel roadways



PROW-AP Segment 

Testing

51 unique sidewalk elements 

identified

Repeated measurements on the 

same segment

Different assessors on the same 

location











PROW-AP Segment 

Testing

Typical grades and cross slopes 

were within 0.5%

Maximum grades and cross slopes 

were within 2.0%

Identified slight variations in the 

assessment process



PROW-AP Measurement 

Intervals Recorded

Center of every sidewalk panel

Every 2nd, 3rd, and 4th panel

Using judgment

Using smart feedback



PROW-AP Measurement 

Interval Results

Smart Feedback section with 

PROW-AG thresholds

Grade 8.3%

Cross Slope 2%





PROW-AP Sidewalk 

Element Measurement

5 Curb Ramps and 5 Driveway 

crossings measured with SWAP 

and PROW-AP

Measured by 5 different assessment 

coordinators without experience 

20 – 25% time savings noted



































PROW-AP Assessment of 

Segment and Roadway

Highway 395 closure and 

measurement of grade

Parallel sidewalk measured with 

PROW-AP 

Quickly allowed comparison of 

grades



Designed for GIS 

Compatibility

Points – Features – Elements

Lines – Sidewalk corridors

Sidewalk symbol font library









Creation of Shape Files

Use CAD software to process data

- AutoCAD Map

- Microstation

Or bring data into GIS software using 

scripts written for the data

- ArcMap with ArcInfo







Compatibility with 

Different Levels of GPS

Garmin GPS 18 with USB – using 

during Phase I development

Trimble Pathfinder compatibility 

verified for integration of sub-meter 

GPS equipment or survey grade 

GPS



PROW-AP Municipality 

Benefits

Complete, efficient and objective 

Improves planning, design and 

construction

Cost-effective

Faster turnaround of data



PROW-AP Municipality 

Benefits continued….

Prevention of liability 

Reduction in complaints

Reduce need to reconstruct 



Eliminate High Cost of 

Reconstruction
Planning

Design

Demolition and removal

Layout and Farming

Concrete

Verification



PROW-AP Public Benefits

Increases pedestrian safety and 

access

Improved pedestrian infrastructure

People have a safe environment to 

get more exercise than driving

People save money not driving



PROW-AP Benefits

75-80% less personal time required

Automatic data recording

Less physical stress and fatigue

No hard paper copies

Increased data accuracy



PROW-AP Development 

Partners

Nevada Department of 

Transportation

Carson City Public Works 

Department

City of Reno and Sparks



Nevada Department of 

Transportation

Dennis J. Coyle - NDOT ADA coordinator

Edgar Olivera - NDOT sidewalk designer

Steve Lani - NDOT Resident Construction 

Engineer

Eric Glick - ADA coordinator and past 

Bike Pedestrian Coordinator for NDOT



Carson City Public Works 

Department

Patrick Pittinger - Transportation 

Manager 

Matt Forest - GIS coordinator 

Rob Fellows - Senior Project Manager



City of Reno and Sparks

Alan Felker - Assist Civil Engineer -

Reno Access Advisory advisor. 

Organized a workshop with 39 

attendees in Reno where PROW-AP 

was presented.

Alan Barney - Capital Projects - Senior 

Engineer Tech - ADA work team 



Other Experts

Donald Meeker - Meeker and 

Associates Inc - Symbol and Font 

Graphics Expert – intent to develop a 

true type font for sidewalk environment

Yvonne Barns - GIS & Cartographic 

Service - Mountain Mapping  - Project 

consultant
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