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APPENDIX 1. LIST OF CONTACTS

The team contacted these organizations to solicit volunteers for the field and Web surveys.
Fliers were distributed to their offices and members, announcements and/or links to our Web
survey were posted on their electric bulletin boards, and team members spoke at
organizational meetings when invited.

�� ADAPT, Bob Kafka, 442-0522, adapt@adapt.org
�� Advocacy Inc., Sally Parker at 454-4816, http://www.advocacyinc.org
�� ARCIL — Austin Resource Center for Independent Living, Jack Stratton at 467-0744
�� Austin Mayor’s Committee for People with Disabilities, Dolores Gonzalez at 499-2292
�� Capital Metro — Nancy Crowther, nancy.crowther@capmetro.austin.tx.us
�� City of Austin, David Gerard at 499-7022
�� CTD — Coalition of Texans with Disabilities, http://www.cotwd.org/  Maria Tamez at

478-3366
�� Disability Policy Consortium, Lee Redmond at 478-3366, ctd@io.com
�� Governor’s Committee on People with Disabilities, Pat Pound, Dir. at 463-5739
�� MISAC, Mobility Impaired Services Advisory Committee, Marilyn Rogers at

snm@io.com or 451-9335
�� Momentum, Glenn Gadbois at  424-6545 (mornings), 451-5396 (afternoons), 451-3667

(fax) or gadbois@ccsi.com
�� Texas Commission for the Blind, Ron Lucey at 459-2577
�� Texas Rehabilitation Commission, Mike Brevell at mike.brevell@rehab.state.tx.us

Field Offices:
Austin East 800 Brazos #410 478-6161
Austin South 2416-A South Lamar 448-2333
Austin North 5203-A Cameron Rd 458-9121

�� UC Berkeley Office for Disabled Students, http://dsp.berkeley.edu/
�� UCPA/CA — United Cerebral Palsy Association of the Capitol Area, Inc.
�� http://www.main.org/UCPA/index.html, Norman Kieke at 834-1827
�� UT Services for Students with Disabilities, http://www.utexas.edu/depts/dos/ssd, Michael

Gearhart at dsmag@utxdp.dp.utexas.edu, 471-6259
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APPENDIX 2. SURVEY FLIER
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APPENDIX 3. SITE DESCRIPTIONS

3.1 SIDEWALK SECTIONS

Both field sites were located parallel to four-lane roads with average traffic speeds of 35 mph
and average traffic volume of 2,000 cars per hour.  The sites were selected for the variety of
cross-slopes they offered, and for their location along convenient bus routes.  The sites were
locates at 38th St and Guadalupe, and at Manchaca and Lamar.  Characteristics for each
section are described in Table 3.1.

Table 3.1 Sidewalk section characteristics

ID Part AssNo CrsSlp MainSlp Trs Setback Length
(ft)

Width
(ft)

Volume Speed

1 1 1 0.06 0.05 9 0 34 9 2000 30
2 1 2 0.02 0.02 0 10 20 5 200 30
3 1 3 0.15 0.03 5 0 16 6 2000 30
4 1 4 0.1 0.01 3 0 13 10 2000 30
5 1 5 0.01 0 5 0 77 5 2000 15
6 1 6 0.01 0.07 0 50 120 6 2000 35
7 1 7 0.12 0.02 2 0 21 10 2000 35
8 1 8 0.02 0.01 6 3 31 6 2000 35
9 1 9 0.11 0 0 3 51 6 2000 35

10 1 10 0.01 0.01 0 16 28 5.5 2000 35
11 2 11 0.08 0.02 4 0 35 30 2000 35
12 2 12 0.05 0.02 6 0 38 35 2000 35
13 2 13 0.06 0.05 2 2 46 35 2000 35
14 2 14 0.02 0.01 2 6 200 4.5 2000 35
15 2 15 0.07 0.01 1 0 50 30 2000 35
16 2 16 0.04 0.01 2 6 90 4.5 2000 35
17 2 17 0.03 0.01 5 8 76 4 1500 30
18 2 18 0.10 0.02 1 0 10 5 100 15
19 2 19 0.03 0.02 3 0 50 13 100 15
20 2 20 0.12 0 6 0 20 11 100 15
21 2 21 0.01 0 0 50 30 16 2000 30
22 2 22 0.03 0.015 0 0 70 5 2000 30
23 2 23 0.03 0.01 0 30 42 7 2000 30
24 2 24 0.02 0.01 0 50 200 6 2000 30
25 2 25 0.01 0 0 50 30 6 2000 30
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3.2 HEART RATE SECTIONS

The heart rate surveys were performed in a church parking lot adjacent to one of the survey
sites.  The site provided some variety of cross-slope and primary slope, but did not quite meet
the team’s goals for this particular type of survey.  However, a group of volunteers had
previously scheduled a meeting near this site, so choosing it ensured a certain number of
participants.  In addition, this site is located along a popular bus line and is within walking
distance of many of the participants’ homes.  The characteristics of the heart rate sections are
described in Table 3.2.

Table 3.2 Heart rate section characteristics

Main Cross- Distance
Section Slope (%) Slope (%) (ft, in.)

1A 2.97 0.50 220
1B 2.74 2.00 148,4
1C 2.10 1.90 133,4
2A 3.90 1.20 132
2B 3.60 2.20 164
2C 2.76 1.50 210,2
3A 0.95 3.10 178
3B 0.88 2.50 223,4
3C 0.67 2.50 256
4A 0.57 3.60 242,8
4B 0.53 2.50 292,6
4C 0.40 1.90 220
5A 3.64 0.50 125
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APPENDIX 4. SURVEY INSTRUMENTS

4.1 INTERNET-BASED SURVEY FORM

(http://sidewalksurvey.hypermart.net/)

4.2 SIDEWALK SURVEY FORM

Date:
Sidewalk Cross-Slope Study Proctor:
Site Survey from: Manchaca at Lamar

Participant Information

Name:                                                                                                             

Address:                                                                                                         

Phone:                                                                                                            

E-mail:                                                                                                            

Heart monitor?           Yes              No

Ask these questions on the test site before the test begins.

1.� What is your disability and mobility aid?                                                                   

2.� What kind of shape do you consider very in
yourself to be in?      out of shape      great shape

  1          2         3          4         5

3.� What is your age?                         

4.� What is your gender?              Male             Female

5.� Are you right- or left-handed?             Right             Left

6.� How many days per week do you travel on sidewalks?             Days per week
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7.� On a day when you travel on sidewalks,
what is the distance you normally travel?             Miles or Blocks

8.� Pre-test heart rate:             bpm
(If participant agrees to heart-rate monitoring)

Ask these questions before and after each section during the test.

Section No.                 

1.� Heart rate before section:             bpm

2.� Heart rate during section:             bpm

3. How difficult does this section appear to be?  1 2 3 4 5
      Very hard          Easy

4. How comfortable were you in traversing very                               very
the last section?     uncomfortable   comfortable
                   1          2         3          4         5

5. If 3 or less, then what was the main
reason for your discomfort?                                                                                     

(examples: traffic, pavement surface, cross-slope)

6. If 3 or less, how many of these sections             0             1
would you be comfortable negotiating             2             1/block
in one trip?             2/block             infinite

Ask these questions after completion of the test.

1.� How comfortable was the overall very           very
test for you?     uncomfortable      comfortable

   1          2         3          4         5

2.� How many such trips could you make             zero             one
in one day?             two             three to five

            six to ten             infinite
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3.� Is this enough to satisfy your travel needs?             yes             no

4.� When traveling on a sidewalk, how do you   very          very
feel most motorists react to you? hostile considerate

  1          2         3          4         5

5.� How would you rate the automobile traffic   very            very
during the test? heavy            light

   1          2         3          4         5

6.� How much do you know about ADA’s  a lot            none
sidewalk requirements?    1          2         3          4         5

7.� How important are sidewalks in       very           not
providing for you access to public important important
transportation
?       1          2         3          4         5

4.3 HEART RATE SURVEY FORM

Heart-Rate Study — South Lamar

Resting heart rate:                   

Heart rate before Heart rate after
Section A B C A B C

1

2

3

4

5 n/a n/a n/a n/a
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APPENDIX 5. DATASETS

5.1 INTERNET SURVEY DATA

Tables 5.1 and 5.2 list data collected from the Internet-based remote visual assessment
survey.  The data are separated into those collected on the basic portion and those collected
on the advanced portion.

Table 5.1 Basic Internet survey data

ID 1 2 3 4 5 6 7 8

Wear-Monitor 1 0 0 0

Aid_MWC 1
Aid_EWC 1 1
Aid_Crutch 1 1 1
Aid_Cane 1 1 1
Aid_Walker 1
Aid_Scooter 1 1
Aid_LegBrace
Aid_FtBrace 1
Aid_AtfLeg
Aid_LowAud 1 1
Aid_Deaf
Aid_LowVision
Aid_Blind
Length 1 1 1 0 0 1 2 2
Gender 0 1 0 0 0 1 0 1
Assess1.1 0 1 0 3 3 1 1 2
Assess1.2 2 1 0 2 2 2 2 1
Assess2.1 0 1 0 2 2 2 0 0
Assess2.2 1 1 1 3 2 2 2 0
Assess3.1 2 1 0 4 4 2 2 3
Assess3.2 2 1 1 4 1 2 2 3
Assess4.1 2 1 0 3 3 1 1 1
Assess4.2 2 1 0 4 2 1 1 2
Assess5.1 0 1 0 4 2 2 4 1
Assess5.2 3 1 2 4 2 3 4 1
Assess6.1 0 0 0 4 1 1 1 0
Assess6.2 0 1 0 4 2 1 1 0
Assess7.1 0 1 0 1 1 0 1 0
Assess8.1 1 1 1 2 1 0 1 0
Assess9.1 2 1 0 3 3 2 2 3
Assess9.2 1 0 4 2 2 2 3
Age 46 35 50 62 48 57 41 43
Freg 1 2 1 6 3 0 1
Assess10.1 1 0 2 1 1 1 0
Assess10.2 1 0 3 1 2 1 0
Participate 2 0 0
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ID 9 10 11 12 13 14 15 16

Wear-Monitor 0 0 0 0 0

Aid_MWC 1 1 1
Aid_EWC 1 1 1 1 1
Aid_Crutch 1
Aid_Cane
Aid_Walker
Aid_Scooter
Aid_LegBrace
Aid_FtBrace
Aid_AtfLeg
Aid_LowAud
Aid_Deaf
Aid_LowVision
Aid_Blind
Length 0 4 0 1 3 0 1 1
Gender 0 0 1 1 1 0 1 0
Assess1.1 1 0 0 0 1 1 2 3
Assess1.2 3 0 1 2 1 1 2 2
Assess2.1 1 0 1 4 0 0 1 1
Assess2.2 3 3 1 4 2 1 1 2
Assess3.1 2 1 1 2 2 1 2 4
Assess3.2 3 1 2 2 1 2 2 3
Assess4.1 1 1 2 0 1 2 1 3
Assess4.2 2 0 3 0 1 0 1 1
Assess5.1 2 1 2 2 1 1 1 1
Assess5.2 2 1 3 2 2 3 2 4
Assess6.1 1 0 0 2 0 0 2 3
Assess6.2 1 0 0 2 0 0 1 2
Assess7.1 1 0 0 0 0 0 1 1
Assess8.1 1 0 0 0 1 0 1 1
Assess9.1 1 0 0 2 1 0 2 3
Assess9.2 1 0 1 2 1 1 2 2
Age 22 29 19 41 25 50 49 32
Freg 1 0 4 1 3 3 1 3
Assess10.1 1 0 0 1 0 0 0 1
Assess10.2 1 0 0 0 0 0 1 0
Participate 2 0 1 2 0 1 0
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ID 17 18 19 20 21 22 23 24

Wear-Monitor 0 0 0 0 0 0 0

Aid_MWC 1
Aid_EWC 1 1 1
Aid_Crutch 1 1 1 1 1
Aid_Cane 1 1 1
Aid_Walker 1
Aid_Scooter
Aid_LegBrace 1 1
Aid_FtBrace
Aid_AtfLeg 1 1
Aid_LowAud
Aid_Deaf
Aid_LowVision 1
Aid_Blind
Length 1 1 1 1 4 3 2 0
Gender 1 1 1 1 0 0 0 1
Assess1.1 1 2 0 2 0 0 0 0
Assess1.2 1 1 0 2 0 0 1 0
Assess2.1 1 1 0 0 1 0 0 0
Assess2.2 2 3 0 0 1 0 0 0
Assess3.1 3 3 1 2 1 0 2 0
Assess3.2 3 1 1 1 2 0 2 0
Assess4.1 2 3 0 2 1 0 1 0
Assess4.2 2 1 0 2 1 0 1 0
Assess5.1 3 1 0 2 0 0 0 0
Assess5.2 3 0 2 2 0 0 4 0

Assess6.1 1 2 0 2 0 0 0 0
Assess6.2 1 0 0 2 0 0 0 0
Assess7.1 1 1 0 1 0 0 0 0
Assess8.1 1 1 0 1 0 0 0 0
Assess9.1 1 0 0 2 1 0 0 0
Assess9.2 1 0 0 2 2 0 1 0
Age 43 52 25 48 44 40 46 51
Freg 2 2 3 1 3 1 1 1
Assess10.1 1 1 0 1 1 0 0 0
Assess10.2 1 0 0 0 1 0 0 0
Participate 0 0 2 0 0 0 0 1
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ID 25 26 27 28 29 30 31

Wear-Monitor 2 0 2 0

Aid_MWC 1 1 1 1 1
Aid_EWC 1 1
Aid_Crutch 1
Aid_Cane
Aid_Walker
Aid_Scooter 1 1
Aid_LegBrace
Aid_FtBrace
Aid_AtfLeg
Aid_LowAud
Aid_Deaf
Aid_LowVision
Aid_Blind
Length 3 2 4 1 3 0 0
Gender 1 0 0 0 0 0 1
Assess1.1 0 1 0 1 2 1 0
Assess1.2 1 2 0 1 1 1 1
Assess2.1 0 1 0 1 1 1 0
Assess2.2 2 1 1 2 2 1 1
Assess3.1 2 2 1 3 3 3 2
Assess3.2 2 2 2 3 3 2 3
Assess4.1 1 2 0 2 3 2 1
Assess4.2 2 1 1 2 2 2 1
Assess5.1 0 1 0 0 0 1 0
Assess5.2 4 2 4 3 3 0 2

Assess6.1 0 1 1 3 0 2 1
Assess6.2 0 1 2 3 0 1 1
Assess7.1 0 0 1 1 1 0 0
Assess8.1 0 1 0 0 1 1 0
Assess9.1 0 2 1 2 2 1 1
Assess9.2 1 2 1 3 2 1 2
Age 43 36 34 30 41 27 62
Freg 1 0 0 1 1 3 1
Assess10.1 0 0 0 0 1 0 0
Assess10.2 0 0 0 1 0 0 0
Participate 0 1 0 0 1 0 1
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ID 32 33 34 35 36 37 38

Wear-Monitor 0 0

Aid_MWC 1 1 1
Aid_EWC 1 1 1
Aid_Crutch
Aid_Cane
Aid_Walker 1
Aid_Scooter 1
Aid_LegBrace
Aid_FtBrace
Aid_AtfLeg
Aid_LowAud
Aid_Deaf
Aid_LowVision
Aid_Blind
Length 2 2 2 3 4 4 2
Gender 0 1 0 1 1 1 0
Assess1.1 0 1 0 4 0 2 3
Assess1.2 0 2 2 3 2 2 2
Assess2.1 1 1 0 2 1 2 1
Assess2.2 1 2 2 4 2 2 2
Assess3.1 1 1 3 3 3 3 3
Assess3.2 1 3 3 3 4 3 3
Assess4.1 0 1 2 2 1 4 1
Assess4.2 1 2 3 4 1 4 1
Assess5.1 0 1 0 1 4 4 4
Assess5.2 1 3 4 3 4 4 4

Assess6.1 0 1 0 1 0 1 1
Assess6.2 1 1 2 2 0 1 1
Assess7.1 0 1 2 2 0 2 1
Assess8.1 1 1 0 1 0 1 2
Assess9.1 1 1 2 2 1 2 2
Assess9.2 1 2 1 2 1 2 2
Age 36 44 52 54 36 41 48
Freg 1 3 6 0 1 1 4
Assess10.1 0 1 0 1 0 1 1
Assess10.2 1 1 1 2 0 1 1
Participate 0 0 1 1 1 2 1
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ID 39 40 41 42 43 44 45 46

Wear-Monitor 0 0

Aid_MWC 1 1 1 1
Aid_EWC 1 1 1
Aid_Crutch
Aid_Cane
Aid_Walker
Aid_Scooter
Aid_LegBrace
Aid_FtBrace
Aid_AtfLeg
Aid_LowAud
Aid_Deaf
Aid_LowVision
Aid_Blind
Length 1 2 4 1 2 3 5 1
Gender 0 1 0 0 1 1 1 0
Assess1.1 3 0 1 2 3 2 2 0
Assess1.2 3 0 1 1 3 2 1 2
Assess2.1 2 0 1 1 2 2 2 0
Assess2.2 2 2 2 1 3 3 2 0
Assess3.1 3 3 2 3 4 3 4 1
Assess3.2 3 2 3 3 4 3 2 4
Assess4.1 4 3 3 2 3 3 4 1
Assess4.2 4 3 3 2 3 3 4 3
Assess5.1 3 2 1 2 4 1 4 0
Assess5.2 3 2 1 2 4 1 4 4

Assess6.1 1 0 1 1 3 1 0 0
Assess6.2 1 0 1 1 3 1 0 0
Assess7.1 1 0 0 2 0 2 0 0
Assess8.1 1 0 1 1 0 1 1 0
Assess9.1 2 2 3 2 2 3 4 0
Assess9.2 3 2 3 2 2 3 4 3
Age 49 43 44 44 62 55 41 35
Freg 0 1 1 1 2 0 0 1
Assess10.1 1 1 0 1 0 1 1 0
Assess10.2 1 1 0 1 1 1 1 0
Participate 2 1 1 0 0 1 2 1
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ID 47 48

Wear-Monitor

Aid_MWC
Aid_EWC 1 1
Aid_Crutch
Aid_Cane
Aid_Walker
Aid_Scooter
Aid_LegBrace
Aid_FtBrace
Aid_AtfLeg
Aid_LowAud
Aid_Deaf
Aid_LowVision
Aid_Blind
Length 1 1
Gender 0 1
Assess1.1 1 0
Assess1.2 2 0
Assess2.1 0 0
Assess2.2 2 0
Assess3.1 3 0
Assess3.2 3 0
Assess4.1 3 1
Assess4.2 3 1
Assess5.1 0 1
Assess5.2 4 3

Assess6.1 1 0
Assess6.2 2 0
Assess7.1 1 0
Assess8.1 0 0
Assess9.1 3 0
Assess9.2 3 0
Age 57 36
Freg 1 4
Assess10.1 0 0
Assess10.2 1 0
Participate 1 1
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Table 5.2 Advanced Internet survey data

Id 1 2 3 4 5 6 7 8 10 13 15 16
injury 4 2 1 4 0 2 4 3 2
diff_expr 3 0 3 3 2 2 2 2 1 2 2 2
access_surface 1 1 1 1
fallen_surface 1 1 1
fallen_self 1 1 1
diff_slope 1 0 1 1 1 1 1
diff_surface 1 1 1
diff_transitoin 1 1 1 1
fallen 0 0
assess10.1 1 1 1 4 3 2 3 2 2 2 2
fallen_sdwk 1 1
travel_diff 0 3 0 0 2 2 0 1 0 2 0 1
fallen# 2 0 6 3 5 1 1 1 5 10 35
fallen_grade 1 1 1 1
fallen_faclty 1 1 1 1
diff_volume 1
diff_setbk 1 1
damage 0 3 3 2 2 3 3 2
assess1.1 0 1 0 3 3 1 1 0 0 1 2 2
assess1.2 0 1 0 3 2 1 1 0 4 1 2 1
assess2.1 0 1 0 3 2 0 1 0 0 1 2 2
assess2.2 1 1 0 3 2 1 1 0 2 1 2 1
assess3.1 0 1 0 4 2 0 1 0 0 1 2 1
knowAda 2 0 0 3 1 1 3 1 1 2 0 3
sdwk% 5 0 0 50 0 15 5 20 5 50 95 80
assess3.2 1 1 0 4 1 0 1 0 0 1 2 1
assess4.1 0 1 0 4 1 2 1 1 0 1 1 1
access_bldng 1 1 1 0 0 0 1 1 1
diff_width 1
assess4.2 1 1 0 4 1 1 1 0 0 1 2 1
assess5.1 0 1 1 4 2 1 1 0 0 1 2 2
assess5.2 0 1 0 3 1 1 1 0 0 1 2 1
assess6.1 0 1 0 4 1 1 1 0 2 1 1 0
assess7.1 0 1 1 4 2 2 1 2 2 1 1 0
assess6.2 0 1 0 3 1 2 1 0 2 1 1 0
assess8.1 2 1 0 4 3 2 1 3 2 1 2 3
diff_grade 1 1
access_cross 1 1 1 1 1 1
assess9.1 0 1 0 4 3 1 1 0 0 1 2 0
assess9.2 1 1 0 4 2 1 1 0 2 1 2 0
fallen_path 1 1
fallenOutside 0 0 3 3 0 0 1 1 5 7 15
alter_choice 0 0 0 0 0 0 0 1 0 0
assess11.1 0 1 0 1 1 1 0 0 0 1 0
assess12.1 0 1 0 2 1 1 0 0 0 1 0
assess11.2 0 1 1 11 1 1 0 0 0 1 0
assess13.1 0 1 0 2 2 2 0 0 1 2 0
assess12.2 0 1 0 2 1 1 0 0 0 1 0
assess14.1 0 1 0 2 2 1 1 0 0 0 0 0
assess13.2 0 1 1 2 2 1 4 2 1 2 0
assess15.1 0 1 0 4 1 1 0 0 0 1 0
assess14.2 0 1 1 2 1 1 1 0 0 0 1 0
assess15.2 0 1 0 4 1 1 0 0 0 1 0
fallen_design
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Id 17 18 19 20 21 24 25 26 28 29 30 31
injury 3 4 4 3 1 3 2 4 1 4 2
diff_expr 2 2 2 2 0 4 2 2 3 2 3
access_surface 1 1 1
fallen_surface 1
fallen_self 1 1 1
diff_slope 1 1 1 1
diff_surface 1 1
diff_transitoin 1 1 1 1
fallen
assess10.1 2 0 2 2 0 1 2 3 2 1 1
fallen_sdwk 1
travel_diff 0 2 0 1 0 0 1 0 0 0 0
fallen# 15 3 0 3 0 1 1 ## 6 1
fallen_grade 1 1 1 1 1
fallen_faclty 1
diff_volume
diff_setbk 1 1
damage 3 2 3 3 1 2 3 2 3 2
assess1.1 1 3 0 1 0 0 1 1 0 3 1 1
assess1.2 1 1 0 1 0 0 1 0 1 3 1 1
assess2.1 1 2 0 1 0 0 0 1 0 2 1 1
assess2.2 1 0 0 1 0 0 0 0 1 1 1 1
assess3.1 1 2 0 1 0 0 0 1 1 2 1 0
knowAda 1 2 1 2 1 3 2 2 1 2 1 0
sdwk% 8 10 10 10 16 0 30 30 75 25 25 15
assess3.2 1 0 0 1 0 0 0 1 1 1 1 0
assess4.1 1 2 0 2 2 0 2 2 1 1 0
access_bldng 1 1 1
diff_width 1 1
assess4.2 1 1 0 2 2 0 0 2 1 1 0
assess5.1 1 2 0 1 0 0 0 1 1 1 1
assess5.2 1 1 0 1 0 0 1 1 1 1 1
assess6.1 1 1 0 1 0 0 0 1 1 1 0 0
assess7.1 1 1 0 1 0 0 0 2 2 0 0
assess6.2 1 0 0 1 0 0 1 1 1 1 0 0
assess8.1 2 0 2 2 0 1 2 2 3 2 2
diff_grade 1 1 1
access_cross 1 1 1 1
assess9.1 2 0 1 0 0 0 2 1 2 1 0
assess9.2 1 0 1 0 0 0 1 1 2 1 0
fallen_path
fallenOutside 2 0 10 1 1 1 1 30 2 1
alter_choice 0 0 0 1 0
assess11.1 2 0 1 0 0 0 0 0 0 1 0
assess12.1 2 0 1 0 0 0 0 0 0 1 0
assess11.2 0 0 1 0 0 0 0 0 0 1 0
assess13.1 3 0 2 0 0 0 1 1 0 0 0
assess12.2 1 0 1 0 0 0 0 0 1 0
assess14.1 1 3 0 1 0 0 0 0 0 2 0 0
assess13.2 2 0 2 0 0 0 1 1 0 0 0
assess15.1 3 0 2 0 0 0 1 0 0 0 0
assess14.2 1 1 0 1 0 0 0 0 0 0 0 0
assess15.2 2 0 2 0 0 0 0 0 0 0 0
fallen_design 1 1 1 1 1
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5.2 FIELD SURVEY DATA

Tables 5.3 and 5.4 list data collected from the sidewalk section surveys. The data are
separated based on the location of the survey.

Table 5.3  38th and Guadalupe data

ID 1 1 2 3 4 5 6 7 8 9 10
aid_ewc 1 1 1 1 1
aid_mwc 1 1
aid_blind 1 1
aid_cane 1 1
shape 2 2 3 4 4 4 4 2.5 5 3 5
age 44 44 46 41 43 49 52 50 32 45 49
gender 0 0 0 0 1 0 1 1 0 0 1
handed 0 0 0 0 0 0 0 0 0 0 0
trvl_freq 3 3
trvl_len 2 2 1 0.25 0.2 0.2 0.5 2 2 0.5 0.1
pre_hrt NA 108 75 87 99 105 n/a 85 78
hrt1.0 110 79 88 102 102 n/a 82 83
hrt1.1 112 81 90 105 105 n/a 86 85
sec1.0 4 2 4 4 4 n/a n/a 4 5 n/a 4
sec1.1 4 1 4 4 3 4 4 4 5 5 4
hrt2.0 115 87 87 107 101 n/a 82 82
hrt2.1 116 88 90 109 103 n/a 84 84
sec2.0 5 4 5 3 4.5 n/a n/a 4 5 n/a 5
sec2.1 5 4 5 4 5 3 5 4 5 5 5
hrt3.0 116 89 93 107 105 n/a 83 85
hrt3.1 118 87 95 110 107 n/a 87 87
sec3.0 2 2 4 4 3 n/a n/a 4 5 n/a 3
sec3.1 3 2 4 4 2 4 3 3 5 4 2
hrt4.0 117 87 95 108 103 n/a 80 84
hrt4.1 117 90 97 109 104 n/a 82 86
sec4.0 4 4 5 3 4 n/a n/a 4 5 n/a 5
sec4.1 4 4 5 4 5 4 4 4 5 5 5
hrt5.0 117 85 94 105 100 n/a 82 86
hrt5.1 117 95 101 107 102 n/a 84 83
sec5.0 3 2 4 3 3 n/a n/a 4 4 n/a 5
sec5.1 3 1 4 3 3 5 4 4 4 4 5
hrt6.0 113 87 104 104 106 n/a 87 85
hrt6.1 112 90 106 106 105 n/a 88 86
sec6.0 5 4 5 5 5 n/a n/a 5 5 n/a 5
sec6.1 4 4 5 5 5 5 3 5 5 4 5
hrt7.0 112 88 110 105 103 n/a 84 86
hrt7.1 109 90 114 107 105 n/a 87 91
sec7.0 2 1 5 5 4 n/a n/a 5 5 n/a 4
sec7.1 2 1 5 5 4 5 5 5 5 5 4
hrt8.0 117 84 108 108 100 n/a 86 89
hrt8.1 117 92 112 106 101 n/a 86 84
sec8.0 5 5 5 5 5 n/a n/a 5 5 n/a 5
sec8.1 5 5 5 5 5 5 5 5 5 5 5
overall_dff 5 3 4 5 4 5 5 5 5 5 5
trp/day 2 0 19 19 8 8 8 19 8 19 19
satify 0 0 1 1 1 1 1 1 0 1 1
motorist 4 4 3 3 3.5 5 4 4 5 4 5
traffic_rt 3 3 3 3 2 4 4 4 3 4 5
knowAda 4 4 2 1 3 3 3 3 4 4 1
imptnt 1 1 1 1 1 1 1 1 1 5 5
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Table 5.4 Manchaca and Lamar data

ID 11 12 13 7 8 14 15 16 9 10 17
aid_ewc 1 1 1 1 1
aid_mwc 1 1 1
aid_blind 1
aid_cane 1
aid_scooter 1
shape 4 2 3 3 5 5 1 1 3 5 2
age 41 43 35 50 32 27 49 46 45 49 59
gender 0 1 0 1 0 0 1 0 0 1 1
handed 0 1 0 0 0 1 0 0 0 0 0
trvl_freq 7 7 7 7 2 7 7 0 5 7 7
trvl_len 0.25 1 0.5 2.5 2.5 1.5 1.5 0.5 0.1 0.2
pre_hrt 82
hrt1.0
hrt1.1
sec1.0 5 5 5 5 5 4 5 5 5 5
sec1.1 5 5 5 5 5 4 5 5 5 5
hrt2.0
hrt2.1
sec2.0 5 5 5 5 5 3 4 5 5 3
sec2.1 5 5 5 5 5 4 5 5 5 3
hrt3.0 88
hrt3.1 94
sec3.0 4 5 5 5 5 5 4 5 5 5 4
sec3.1 4 5 5 5 5 3 3 5 5 5 3
hrt4.0 95
hrt4.1 98
sec4.0 4 4 5 5 5 5 4 5 5 5 5
sec4.1 4 4 5 5 5 5 4 5 5 5 5
hrt5.0 95
hrt5.1 99
sec5.0 5 5 5 5 5 5 4 5 5 5 5
sec5.1 5 5 5 5 5 5 4 5 5 5 5
hrt6.0 98
hrt6.1 112
sec6.0 5 4 5 5 5 3 2 5 5 5 3
sec6.1 5 4 5 5 5 2 2 5 5 5 2
hrt7.0 101
hrt7.1 104
sec7.0 5 5 5 5 5 5 4 5 5 5 5
sec7.1 5 5 5 5 5 5 4 5 5 5 5
overall_dff 5 5 5 5 5 4 3 5 5 5 4
trp/day 0 0 0 19 8 4 4 19 19 19 4
satify 1 1 1 1 0 1 0 1 1 1 1
motorist 3 5 2 4 5 4 4 4 4 5 4
traffic_rt 2 3 5 4 3 3 3 3 4 5 3
knowAda 1 2 3 3 4 2 3 2 4 1 4
imptnt 1 1 1 1 1 1 2 4 5 5 2
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5.3 HEART RATE SURVEY DATA

Table 5.5 lists data collected during the heart rate surveys.

Table 5.5 Heart rate survey data

Other 1a 1b 1c 2a 2b 2c 3a 3b 3c 4a 4b 4c 5
ID 9

Aid Type blind
Rest 80

Before 105 99 89 103 100 95 107 110 120
After 113 105 99 106 107 107 113 117 113

ID 16
Aid Type ewc

Rest 123
Before 128 127 132 138 137 137 135 137 137 137 137 138 143
After 131 132 132 135 138 137 137 137 137 138 138 143 140

ID 14
Aid Type mwc

Rest 82
Before 131 132 82 132 140 142 95 105 164 151 119 110 95
After 165 164 165 164 180 180 132 165 145 123 137 120 180

ID 12
Aid Type ewc

Rest 102
Before 109 109 109 113 113 114 114 112 114 117 117 114 119
After 109 109 113 113 114 114 114 114 114 117 114 115 117

ID 13
Aid Type scooter

Rest 84
Before 103 107 108 104 111 108 103 105 106 110 106 110 104
After 109 109 110 112 109 108 106 108 109 106 109 109 105

ID 4
Aid Type cane

Rest 85
Before 79 98 110 108 117 122 105 114 120 110 115 127 110
After 103 115 113 120 135 138 112 123 137 118 128 148 184

ID 18
Aid Type ewc

Rest 70
Before 76 76 76 74 75 73 75 77 77 78 76 75 75
After 76 76 78 75 74 74 78 79 76 78 79 75 74

ID 10
Aid Type ewc

Rest 90
Before 90 88 85 84 86 87 91 94 91 90 89 92 94
After 84 85 87 86 87 89 91 92 91 89 92 93 96

ID 19
Aid Type mwc

Rest 79
Before 82 88 95 103 108 122 110 112 118 112 110 116 109
After 90 95 104 110 121 135 115 118 121 115 118 123 168

ID 20
Aid Type crutches

Rest 78
Before 81 138 135 128 137 122 95 120 122 99 130 135 95
After 132 146 152 135 152 145 121 145 138 128 139 146 180
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APPENDIX 6. STATISTICAL METHODS

6.1 METHODS DESCRIPTIONS AND EQUATIONS

6.1.1 Linear Regression with Weighted Least Square Estimation

The change in heart rate is an important indicator of energy consumed when crossing
a sidewalk section. The basic principle involved in regression is that the variation of the heart
rate changes Yi (the difference between the post-test heart rate and the resting heart rate on
test i) is linearly affected by the variation in relevant exogenous variables.

��� �� �� ���
��

(1)

where Xi is a row vector of exogenous variables, � is a corresponding column vector of
coefficients to be estimated, and �i is an error term representing the random variation about
the heart rate changes in each test i. The distribution of the error �i is assumed to be normal
and to have an average magnitude of zero and a constant variation, i.e. E(�i) =0 and V(�i)
=�2.0

Normally, the ordinary least squares (OLS) estimation can minimize the sum of
squared residuals/unexplained errors between the observed and predicted values of the
dependent variable and achieve consistent and unbiased results. However, the OLS
estimation will suffer from heteroscedasticity when the variance of error terms is not
constant. In the present case, because all subjects participated in multiple tests, there are
correlationships across the error terms for each individual. Thus, the error terms are actually
composed of two parts: individual-specific biases and purely random error.
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Yin is the heart rate change of individual n on i’th experiment. �in is the observed error term.
�n is the error specific to individual n and �in is the purely random error.

A weighted least squares estimation can accommodate the heteroscedasticity, where
the weights are estimates of the variances associated with each observation’s error term.
This technique is called “feasible generalized least squares” and is asympototically as
efficient as maximum likelihood estimation (when error terms are normal).  If it is assumed
that the variance of each individual’s error term and the variance of each experiment’s error
term are constants, i.e., ��

�����������
����� ���� �� , and the correlation of error terms that

individual n took in two tests p and q is
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then a weight matrix “W” can be constructed as follows:
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The WLS estimate of the parameter vector �
�

is the following:

� � ��������� � ��
��               (5)

where X is the matrix of the explanatory information and Y is a column vector of the heart
rate c difference.

6.1.2 Ordered Response Probit Analysis

In this analysis, the categorized assessment of a sidewalk section with a particular
cross-slope is modeled using an ordered response probit structure. The procedure enables one
to include a set of additional parameters representing the unobserved thresholds between
assessment categories.

The ordered-response mechanism is based on the hypothesis that a continuous
variable �

��  represents the unobserved or “latent” response for an individual on a sidewalk

section i.  The latent response is assumed to be a linear function of relevant exogenous
variables and a standard normally distributed random error term �i.  The variance of � is
assumed to be 1.0 since �

��  is unobserved (hence its scale is unidentifiable). Given a

respondent’s ranking or assessment, �� , of a sidewalk section I, the latent response ( �

�� ) and

threshold bounds ( �� ) are as follows:
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where ��
�

 is a column vector of exogenous variables, �
�

 is a corresponding column vector of

coefficients to be estimated, and the �‘s are threshold bounds (with ������ ��� �� ). The

probability associated with each term is determined by the threshold bounds and the latent
response �

�� ; in equation form:
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����� ����� ������� ���  (7)

where � is the cumulative standard normal distribution function.
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The estimation maximizes the log likelihood function given by:

� � ���
� �

�� ����� ����������  (8)

Since the objective is to find the maximum reasonable cross-slope, this variable is
included in the exogenous variables. Having estimated the threshold bounds ( �

�� ), the

maximum cross-slope can be calculated, such that

������ �

� ���� ��� �� ��
��

 (9)

i.e., more than 20 percent of the sidewalk users will feel uncomfortable when they traverse
such a cross-slope (the 3rd threshold indicates the difficult response, and the 4th indicates the
“impossible-to-access” response).

6.2 ORDERED PROBIT MODEL
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1 Cannon states that 50 percent more effort is required for a wheelchair user to traverse a 3 percent cross slope
relative to a 2 percent cross slope (see Chapter 3) (Access Board, 1997).
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2 “Site infeasibility is intended to be the basis for exceptions to new construction guidelines for additions and
alterations in the public right-of-way.  This definition has been clarified by substituting the phrase ‘site
development conditions’ for ‘physical or site constraints’ in the MPRM.  Extremes of terrain are recognized in
both new construction and alterations provisions by permitting  public sidewalks to take the running slope of
adjacent roadways without invoking an exception.  Thus, steeply sloping terrain is not in itself grounds for a
finding of site infeasibility.  Rather, it is adjacent development and constrained right-of-way width that give rise
to exceptions for site infeasibility.  Where newly constructed bridges and tunnels are intended to carry
pedestrian traffic, they must incorporate public sidewalks that meet Section 14 provisions.  This is further
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