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FOREWORD 

This report describes the evaluation of a sampling of over- and undercross­
ing structures to identify major and minor access barriers for the physically 
handicapped. FrOr.l this evaluation, it was determined that it is feasible 
to accommodate the physically handicapped on crossing structures. ~ever1 
further research on specific design problems (ramp gradients, lengths, etc.) 
is needed before recor.cnencLations for the design or retrofitting of OVer~ and 
tmdercross::'ng structures can ~e developed. 

Research in pedestrian safety is :lncluded in the Federally Coordinated 
Program of Highway Research and DeveloprlC'nt as Task 1 of Project iE. "Safety 
of }'edestrlans and Abutting Property Occupants." Mr. John C. Fegan is the 
Project Manager. 

One copy of this report is being distributed to each Fl-lWA regional a'1d 
divisJon office. 

NOTICE 

. !9. j~~ 
~ r Charles F. Scheffey 

Director, Office of Research 
Federal Highway Administration 

This document is disseminat~~ ur~er the sponsorship of the 
Departr:lent. of Transportation in the interest of information 
exchange. The United States Gover~~ent assumes no liability 
for its contents or use thereof. 

'The contents of this report reflect. the views of the con­
tracting organization. which ts responsible for the facts and 
the accuracy of the data presented herein. The contents do 
not necessarily reflect the official views or policy of the 
Department of Transportation. This repor.t does not consti­
tute a standard. specification~ or regulation. 

The un~ted States Goverl'..ment does not endorse products or. 
rnanufact:urers. Trade or manufacturers' nafl'l:es appear herein 
only because they are considered essential to the object of 
this document. 



I FEDERAL LEGISLATION REVIEW 

The first natiQnal legislation directed at the elimination of architectural 
barriers has been enacted only within the past two decades. For the elderly 
and handicapped pedestrian. the legislation has had little impact up to now 
because it has been primarily directed at buildings and, in particular. at 
buildings financed in whole, or in parts with Federal =unds. The sidewalks, 
streets, street crossings, public· open spaces, parking lOts, building sites, 
shopping centers, parks and recreation areas that are under the legal cryntrol 
of cities, towns, countries and local authorities remain substantially inaocesa­
able. 

This report is a review of Federal legislation and regulations which pertain to 
the provision of crossing structureS for pedest~ians and the accessabil1ty of 
structures to handicapped individuals. A major information source for this re­
view was the survey of legislation previously conducted by researchers of the 
Pedestrian Research Laboratory entitled, "Provisions for Elderly and Handicapp­
ed Pedestria.ns: Volume 2, Hazards. Barriers¥ problems, and the Law. That review 
covered legislation enacted ~'rough the middle of 1977, plus certain significant 
laws passed later in 1977 and during 1978, is broader in scope than ~~e present 
review. This report includes legislation enacted through May 31. 1979. 

Several Significant laws have contained reference to the needs and rights of 
elderly and handicapped citizens. Although none of these laws identify cross­
ing structures specifically, they do refer to the removal of architectural 
barriers in public buildings and £acilities~ The "Architectural Bar~iers Act 
of 1968" as amended requires t.':!e establishment of rninimuxn accessibility stand­
ards for buildings and facilities constructed with Federal funds~ The require­
ments for the elimination of architectural barriers also include transporta­
tion systems t housing and community development (the urban ~a$S Transportation 
Act of 1964 as amended, the Federal-Aid Highway Act of 1973 as amended. the 
Surface Transportation Assistance Act of 1978), and "services to assist physi­
cally and mental impaired older people to lead more independent lives" (The 
Older Americans Act of 1965 as amended). The SUrface Transportation Assistance 
Act of 1978 includes specific reference to pedestrian prOVisions. It all~Hs 
Federal aid highway funds to he used for construction or improvetnent of pedes­
trian walkways and qrants authority to the states to purchase adequate rights­
of-way to accommodate bicycle and pedestrian travel. The Federal-Aid Hig~~ay 
Act of 1973 initially permitted Federal-aid highway funds to be used for 
bi~Jclist and pedestrian travel. 

[lenni tions 

The American Association of State Highway and Transportation Officials; pOlicy 
on Design of Urban Highwa~s and Arterial Streets 1973 defines over and under­
crossings as follows: "A grade separation is defined as a crossing of two 
highways. or a highway and a railroad I at different levels. The terms "over­
pass" and "overcrossing" are used to designate the grade separation where the 
subject highway passes over an intersecting street or railroad. The terms 
"underpass" and "unlleroX9ssingrt apply where the subject highway passes under 
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the street or railroad."l This definition is directed toward vehicular cross­
ings and is somewhat limited when applied to the pedestrian situation. 
For the purpOseS of this report this definition has been expanded to include 
crossings over or under natural features such as rivers, crossings which pass 
through buildings and air-rights structures. The crossings t~emselvea are 
those which accommodate vehicular, bicycle, and/or pedestrian traffic. 

For the purposes of this report the definintion of 8. handicapped individual will be l1~my 
person who (,a) has a physical or mental impalrment which substantially limits one or 

. more of such person's major life activities; (b) has a record of such . or (c) is 
regarded as suc~ impairment." This definition appears in the 

~~~fer~~~,eU'S'C' 706(6). For further discussion 
:8. report, "Provisions for Elderly and Handicapped Pedestrians: 

Volume Hazards, Barriers, Problems and the Law. lr 

Federal Legislation 

1. Architectural Barriers 

Congress recognized that approximately twenty-two million physically handicapped 
people were restricted in their movements and that these people were a valuable asset 
to society and must be afforded every opportunity to enter the mainstream of American 
life. Congress also realized that it had to mandate minimum accessibility standards 
since voluntary barrier-free standards had not assured disabled people total accessibility 
to and utiHzation of Federal Government facilities+ The Architectural Barriers Act of 
1968 states: 

" ... the term fbuilding' means any building or facility (other than (A) a privately 
owned residential structure and (B) any building or facility on a military 
installation designed and constructed primarily for use by able-bodied military 
personnel) the intended use for which either will require that such building or 
facility be a.ccessible to the public, or may result in the employment or residence 
therein of physic.ally handicapped persons ••• to be constructed or altered by or on 
behalf of the United States, leased in whole or in part by the United States or to 
be financed in whole or in part by a grant or loan made by the United States 
subject to this Act.'1 

Section 2 states the Administrator of General Services, in consultation with the 
Secretary of Health, Education, and Welfare, shan prescribe standards for the design, 
construction, and elteration of certain Federal buildings to insure whenever POSSible 
that physically hBndicapped persons will have ready access to, and use of, such 
buildings. The GSA has issued regulations as required (Regulations at 41 C.F.R. 101-
19.6, effective September 12, 1969), 

Section 5 states every building designed, constructed1 or altered after the effective 
date of 8, standard issued under this Act which is applicable to such building, shall be 
designed, constructed, or altered in accordance with such standard. 

Section 6 states the Administrator of General Services, with respect to standards issued 
under Section 2: of this Act, and the Secretary of Housing and Urban Development, With 
respect to standards issued under Section 3 of this Act, and the Secretary of Defense 
with respect to standards issued under Section 4 of this Act, and the United States 
Postal Service with respect to standards issued under Section 4a of this Act: 
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(2) 

2. 

is authorized to modify or waive any such standard, on a case-by-case 
basts, upon application made by the head of the department, agency or 
instrumentality of the United States concerned upon a determination by the 
Administrator or Secretary, as the ease may be, that such modification or 
waiver is eJearly necessary t and 

shall establish a system of continuing surveys and investigations to insun 
compliance with such standards.. 

Seetion 502 e,ft8.blished the Fede-ral Architectural and Transportation Barriers Com­
pliance Board which shall be composed as follows; 

1. Eleven members shall be appointed by the President from among me!T\hers 
of the general public of whom five shall be handicapped individuals. 

2. The remaining 10 members shall be heads of each of the following 
departments or agencies (or their designees): Department of Health, 
Educationt and Welfare, Department of Transportation, Department of 
Housing and Urban Development, Department of Labor, Department of the 
Interior, Department of Defense, Department of Justice, General Services 
Administration, Veterans Administration, and United States Postal Service. 

It shall be the function of the Board to: 

(1) insure compliance with the standards prescribed pursuant to the Architec­
tural Barriers Act of 1968, as amended, including but not limited to 
enforCing all standards under that Act, and insuring that all waivers and 
modifications of standards are based upon fJnmngs of faot and are not 
inconsistent with the provisions of such Act; 

(2) investigate and examine alternative approaches to the architectural, 
transportatiOon, communication, and attitudinal barriers confronting handi­
capped individuals, partieularly with respect to telecommuniction devices, 
public ouildings and monuments, parks and parkland, public transportation, 
and residential and institutional housing; 

(3) determine what measures are being taken by Federal, State, and local 
governments and by other public o:r nonprofit agencies to eliminate the 
barriers described in clause (2) above; 

(4) promote the use of the International Accessibility Symbol in all public 
facilities that are in compliance with the standards prescribed by the 
Administrator of the General Services Administration, the Secretary of 
Defense, and the Secretary of Housing and Urban Development pursuant to 
the ArChitectural 8arriers Act of 1968; 

(S) make to the Presjdent and Congress reports on results of investigations and 
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recommendations for legislation and administration which it deems 
necessary or desirable to eliminate barriers; 

(6} estahlish minimum guidelines and requirements for the standards issued 
pursuant to the Architectural Barriers Act of 19:68, as amended. 

In carrying out its functions, the Board shall conduct investigations, hold public 
hearings, and issue orders as it deems necessary to insure compliance with other 
provisions of the applicable law. An order of compliance issued by the Board shall be a 
final order for purposes of judicjai review. Any such order affecting any Fooeral 
department, agencYt or instrumentality of the United States shall be final and bindlng 
on such department, agency, or instrumentality. An order of compliance may include 
the withholding or suspension of Federal funds with respect to any building or public 
conveyance or rolling stock found not to be in compliance with standards enforced under 
the Boardfs jurisdiction. Pursuant to Chapter '1 of Title 5, United States Code, any 
complaint or participant in 8 Board proceeding may obtain review of a finsl order issued 
by the Board. 

In December 1977, the Board issued a citation against the Federal Highway 
Administration (FHWA) and the Department of Transportation (DOT) alleging that a 
pedestrian overpass paid for in part hy Federal-aid highway funds, had not been built in 
accordance with the American National Standards Institute sta.ndards. The Boare, 
through its Executive Director, claimed that this overpass was not in conformance 
with the Arehltectural Barriers Act; the FHW A asserted that the structure had been 
built in accordance with its approved construction criteria. Without determini.ng if laws 
were vio.lated and to end this dispute the parties entered into. an Agreement which was 
accepted by the administrative law judge1 who dismissed the Citation, in March 1979. 
The Agreement set forth the following pertinent stipulations and provisions: 

WHEREAS the Department of Transportation and the Federal Highway Administratio.n 
desire to assure continued progress in making Federal-aid highway facilities accessible 
to physically handicapped personsj and 

WHEREAS the Architectural and Transportation Barriers Compliance Board is charged 
with determining what measures are being taken to eliminate architectural and 
transportation barriers to physically disabled persons and insuring compliance with 
standards issued under the Architectural Barriers Act of 1968, as amended; and 

WHEREAS the parties wish to cooperate in achieving their mutual goals; and 

WHEREAS it is agreed by the parties that for purposes of this agreement the following 
terms shall bear the following definitions! 

OverEasses and underEasses are pathweys designated for pedestrians, which pass 
over and under, respectively, through lanes for motor vehicles, and which are 
constructed in whole or in part with Federal-aid funds. 

Physically handic8R1.?ed person is an Jndjvidual who has a physical jmpairment that 
substantailly limits one or more major life activities~ 
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The FHWA agreed that until further regulations are issued, Pederal funds would not be 
spent on structures unless the design met certain specific provisions of the ANSI 
sta.ndards. 

The FHWA is working to develop standards for the design and construction of pedestrian 
overpasses and underpasses for accessibility and usability by physically handicapped 
persons, which standards will supplement and clarify the ANSI standards. The new 
standards will be consistent with DOT's 504 regulations, as they apply to overpasses and 
underpasses. Any variance in design from the standards or regulations, proposed for 
new projects must be approved by the Federal Highway Administrator or designee, after 
notifying the Exeeutive Director and finding that the variance: is elearly necessary. 

In addition, the FHWA has agreed to continue or consider certain actions to enhance 
accessibility and usability of overpasses and underpasses. This will include research and 
development, feasible demonstration projects, exchanges of information and consulta­
tions with the Board, and exchanges of technical assistance. 

The FHWA agreed to issue B. notice urging States to develop an inventory identifying 
certain overpasses and underpasses. The States are asked to pinpoint in such inventory 
those most in need of modification, aecording to criteria such as steepness of grade, 
seriousness of hazard, potential frequency of use, and location. States are urged to 
establish a timetable for modification by altering intersections and correctly rampjng 
existing facilities. The FHWA and the Board will jointly develop guidelines for the 
modifications and the Statets progress will be reported and reviewetL 

Further portions of the Agreement address training in the needs of physically 
handicapped persons and consultation with their representative groups. The Agreement 
provides for a procedure between FHWA and the Board for processing complaints 
regarding aecessibility of overpasses and underpasses. The Board will not initiate 
proceedings against FHW A if they plan to modify the particular overpass Or underpass, 
or the State in which it is located is making reasonable progress towards modifying on a 
priority basis its overpasses and underpasses. The agreement is viewed by the Board as 
a step to provIde increased accessibility of highway overpasses a.nd unde!p8sses. 

3. De artment of Trans ortation law affeetin trans Ttanon for elderl and 
andl capPed pers~~. 

United States Code! Title 23: Highways 

23 USC 109(8) 
The Secretary shall not approve plans and specifications for proposed projects on 
any Federal-aid system if they fail to provide for a facility uo that will be 
designed and constructed in accordance with standards best suited to aC'complish 
the .~. objectives lind conform to the particular needs of each locality. 

23USC 217(8) 
To encourage the multiple use of highway .•. States may ••. on Federal-aid highway 
projects, include to the extent practicable, suitable, and feasible, the construction 
of separate .,. and pedestrian walkways •••. 
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23 USC 402(0) (1) (F) 
The Seeretary shall not approve any State highway safety program under thelr 
section which does not ••• provide adequate and reasonable access for the safe and 
convenient movement of phsycially handicapped persoM, including those in 
wheelchairs, across curbs constructed or replaced on OJ' after July 1, 1976, at all 
pedestrian crosswalks throughout the State • 

• 
SUrfa.e Tral)SPOrtatiQn Assistance Act of 1978. Title I, F'ederal-ald Highway Act of 
I9h. section 168 (a) Section 152 of Title 23, USC, is amended to read, "Each state 
shall conduct and systematieally maintain an engineering survey of all public roads to 
identify hflzardous locations, sections and elements, including roadside obstacles and 
unmarked or poorly marked roads, which may constitute a danger to motorists and 
vedestrians, assign priorities for the correction -of such locations, sections and elements t 

and establish and implement a schedule of projects for their improvement." 

Urban Mass Tra~t.tion Act of 1964, as amended, Public Law 88-365.5 An 
amendment in-197{)bHc Law 91::a:5~J section 16, declared that It is a "national policy 
that elderly and handicapped persons have the same right as other persons to utilize 
mass transportation facilities and serviees~n Under Section 6, 1 1/2% of funds may be 
set aside and used to increase information and technology for elderly and handieapped 
mass transportation needs~ Section 16(b} of this Act states that UMTA under the 
Secretary "may" set aside 2% of funds to finanee programs: 

(l) to states for local public roads and for providing mass transportation 
services; 

(2) to private non-profit eorporations which provide transportation services 
meetiog the special needs of elderly and handicapped people. 

Executive Order 

On April 28, 1976, the President issued Exec~ive Order 11914 (41 FR 11811) (29 usc 
794) which states: The Secretary of Health, Education, and Welfare sh8ll coordinate the 
implementation of Section 564 of the Rehabilitation Aet of 1973, as amended;, for all 
Federal departments and agenCies empowered to extend tinancial assistance to any 
Federal program or activity. 

The Exeetuive Order directs the Secretary of HEW to establish certain standards and 
guidelinest as well as the procedures to guide other Federal departments or agencies in 
implementing Section 504. Standerds and procedures and guldeUnes were issued by HEW 
on January 13, 19'18, 43 FR 2132, to provide the framework for a comprehensive 
government effort to elininate discrimination against the handicapped. 

The Department of Transportation's final rule implementing Section 504 was published 
in the Federal Register of May 31, 1979. Section 27.75, Federal Highway Administra­
tion - Highways, states .. ~ 
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(2} Curb cuts. All pedestrain crosswalks eonstrueted with Federal financial 
assistance shall have curb cuts or ramps to accommodate persons in 
wheelchairs. 

(3) Pedestrain .overpasses, underpasses and l'amps* Pedestrain overpasses, 
underpasses and ramps, constructed with Federal financial assistance, shall 
be accessible to handicapped persons, including having gradients no steeper 
than 10 percent, unless: 

(i) Alternate safe means are provided to enable mobility-limited persons 
to cross the roadway at that location; or 

(ii) It would be infeasible for mobility-limited persons to reach the over­
passes, underpasses or ramps because of unusual topographieal or 
architectural obstacles unrelated to the federally assisted facility~ 

American National Standards Institute Standard S ecifieations for Makin Buildi and 
Facilities Accessible to and Usable b the Ph sical1 Handies. d American NationaI 
Standards Institute Standard Speci icstions A117.1-1961 ANSI. 

The ANSI specifications include general principles snd e<>nsiderations regarding barrier­
free design, and address the speCific problems and potentials of site development and 
buildings. They do not include specifications for walks, streets) or crossings. 

The Standards have been widely followed in both federal and state statutes since their 
preparation in 1961. However, they no longer adequately meet the needs of today's 
handicapped population. For this reason, Syracuse University was awarded a contract 
by the Department of Housing and Urban Development to prepare revisions and 
additions to the ANSI Standards and to bring them up to the state-of-the-art to date and 
submit them to the American National Standards Institute~ Although the revisions 
currently under preparation will update and expand the scope of the ANSI Standa.rds, no 
reference is made speCifically to over- or undercrossing structures~ 
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[DATA ~OLLECTION FORM 

Location: 

Date: 

Time: 

Weather: 

Portions of walkway are hidden 
from view (crime potential). 

Over/underpass is not close to pub- 1 
lie transportation stop~ 

No sidewalk at end condition~ 
~~ . --.-.. -

Perked ears restrict approach. ! 

Parked cars obstruct view of ap-
proach~ 

j No accessible parking. 

K 0 detectable pedestrian crosswalk 
to approach. 

Driver's view of pedestrian 
blocked. 

Pedestrian walkway on only one 
side. 

• \1J,1alkwsy less than 48" (too narrow) • 

I Head room below !jllOlt• 

f 
i Walkway 

(over 401
). 

through tllongl' tunnel 

Structure vibrates {ttalCle). 

~ Abrasive or perferated material on I vertical surface adjacent to walk-
way. 

-
Objects project 
(signs, trees! etc.), 

into walkway 

Manhole covers and gratings in 
walkway. 

Highly reflective surface materi-
als. 
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Grooves and patterns (cast into 
walkways or caused by small paving 
units), 

Large, deep expansion joints. 

Uneven and irregular surfaces, 

Loose and soft surfaces (gravel, 
sand, etc.). 

Rough surfaces. 

Discontinuous surface materiais* 
-

Debris from erosion on walkway. 

Disrepair (j.e., frost heaves, pot-
holes1 etc.). 

Disreoair from vandalism or acci-
dent (handrails, guardrails, etc.). 

Stairway is only means of access to 
structure. 

Stairway only on one side of struc-
ture. 

Poorly lighted steps, stairs, ramps. 

Treads less than 11" {too small). 

Projecting nosings. 

Open risers. 

Risers greater than 7!f (too high). 

Curb greater toan 6" (too high), 

Step (settlement) between ap-
proach and structure. 

Dangerous stair location. 

Only ramps provlded. 
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Only ramps provided on one side of 
structure. 

Pathway leading to over!und..­
crossing too steep and long. 

Ramp too long (e •• ec<ls 30 feet). 

Ramp too steep (slope greater than 
1;12). 

Ramp too narrow (less than 481
'). 

Cross slope greater then 1:50 (too 
steep). 

No curb cutlh 

- Helical ramp. 

, 

Ramp layout inconvenient. 

Abrupt transition to connecting 
walkways. 

Ramp exits directly into street or 
parking area (less than 6' clearance 
at bottom of ramp). 

Sollards in the middle of entrance 
to the ramp. 

Steps in the middle of the ramp. 

Handrails higher than 36" (too 
high). 

i :-Iandrails lower than 32l! (too low). 

No handrails. 

Handrails inadequate for comfort­
able grasp. 

Handrail material metal or alumi­
num {hot in hot weather, cold in 
cold). 

Handrails not oontinuous. 
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Handrails don't extend far enough 
{IT at top and bottom of stairs and 
.amps). 

No handrails on ramps. 

Barricades not detectable (blind 
cane). 

Guardrails not continuous. 

Guat'drails too low (less than 42'1), 
, 

No pedestrian guardrails. . 
lnadequa te guardrails. 

Guardrail mesh hazardous. 

No detectable separation between 
bikeway and pedestrian way. 

No detectab-le separation between 
roadway and walkway. 

No detectable separation between 
walkway and parking lot. 

Unprotected sidewalks (cars, edges, 
ete.). 

Escalators. 

EJevators~ 

Resting places not under cover 
(windt rain, sun). 

Not enough places to stop and rest. 

No provision for scenIc overlook. 

Benehes tha.t are too high, too low, I 
too deep or shallow or with no I 
armrest. 

No alternative route for flood oon-
dltion structures. 
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No pedestrian emergency pro-vi-
sions. 

Significant ehJ;,11ge of light level ,in 
tunnel at entrance. 

Interior lighting not adjusted to 
outside light conditions. 

Glare at end of tunnel. 

Tunnel too dark. 

Glare and flashing lights from vehi-
cles. 

Poor illumination* 

I No signage indics ting looation of 
, rest areas. 

Street signs and signals too hlgh. 
low or far. 

No special sIgnage for the visually 
impaired. 

Traffic Ughts with short green 
cycle. 

Complicated instructions on signs. 

I No warning of potential hazards. 

I No orientation cue as to start of 
, 

! approach.~ I 
I , 
: Lack of orientation cues generally. , 

I 

PeJhway junctions which are not at 
90 angle or which curve. 

No detectable orientation cue as to 
start of ehannelization4 

Walkway not channelized~ 
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Traffic noise. 

High wind gusts present. 

Wind generated by traffic. 

Inadequate provision for rain water 
run off. 

Walkways and sidewalks not kept 
clear of snow, ice and debris. 
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I BARRIERS MATRI~ 1.£J 
This appendix correlated environmental barriers with groups of people with various 
handicapping conditions. Environmental barriers ere listed across the top of each sheet 
while the handjcapping conditions are enumerated along the left hand column of the 
matrix. The list of handicapping conditions is four pages long; on the fifth page of the 
matrix it begins again, linking the list with the next group of environmental barriers. 

For example, the effect of different environmental barriers on people with the 
handicapping condition, nDifficulty with environmental orientationH is found in matrix 
sections AI, Bl, CI, ete. However, the different effects of the envrionmental barrier 
entitled, "Driver's view of pedestrian blocked" on all groups of people can be found in 
the matrix sections Ai, A2, A3, and A4 (matrix section numbers are found in the top 
right hand eorner of each page). 
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AI 

Location and End Condition (LEe) 

" .,., 
Key: ' H 

~ . ..0 
N .. No mobil"ity problem " . " . · m.,., 00. "" 
! " Inconvenient " k . u u .;i 

, 
'"'v u 0 P. U u 0 

D' Causes considerab Ie .~ .. ~ 0 ." .... " "" ~ 0 

~ ~ • u • .. k · k ,,~ 

difficulty ,,~ " ~ ~ ~-" " • ri. o • • " U 0- 0..>1 

B" An impossible ".,., • 0 • " • .c " .... 
• > _HO " .. o 0 • ~ ! barrier .. ,,' .... k ... 
~" . o " ... " • P. .0 
OO~ .... ". .... . k k "- .... < • 

krl .0" 
~S " . " • • u 0 . . ~ " " • k u.o u • u .. '" " .... 

0 0 " ~ • • u u 
o 0 " k • 0. "" " • ." 0 U " " , .,., . " " .... " .,., .... .1! 0 • u • 0 0 
u" • .. 0 

~§ 
... ... • " ". ... 

k" " · "" " k Po .. . .... 0. 
0'" 0 ,5 0 .. • 0. .... 0 o " 0. 
o..co. .... ~ z U 0. " 0. • :z zu • 

Difficulty with environ 
mental orientation. I I D/E N 1 N I 

Understanding deficit. N I D/B 1 I N ! 

Limited attention span. I I D I I N I 

Memory deficit. I I I/P I I N I 

Decreased ability to 
sequence, judge time~ I N I/D I I N I 
direction, cist8.l1ce. 
size. 

Impaired night vision. D D I/D D D N I 

Impaired cutaneous 
sensation detection~ I 1 N I 1 N I 

Chronic stooped 
posture. I I I I I N I 

Difficulty in main-
taining equilibriaT., I D 1 I I D I 

Moves at slow speed, I I I I I I I 

Swaying, shuffling, 
uneven, eratic or stag- I 1 I/D 1 1 I I 
gering gait. 

Frequent need to rest 
during exerci$e. 1 n I/D I 1 D I 
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c--- ---, -"'--'~~---

L-ocatioll and tr,d CondHiC'l'l (LEe) 
0 -• -

1 N .. No mobility problem w '" '"'" '" E w - . 
I In con venient ..... 0 " " = '" h U U C , 
D Causes considerabli.! '"'" " 0 ~ Q v - '" = "~ h U 0 "0 - 0 "" " c 

difficulty ~ " ~ c '" '" . '" "0 ~ 

> ~ " c. 0 u u"" • " B An impossible barrier -; " 0 c v. w U Q. 0." = 0 'rl C 0 C u 0 -" " ~ 

> > ~-; 0 " c 0 0 • 0 ~. 

"'" '. c "" -; 
~ E . c u "" w V. Q. .c '" " 0 o~ '" u • - . c c Co - • V. 

h_ v- a u 0 0 • . " • v. u " . 
lil """ I'!! '" 0 c ~.s u.c u w U h~ 
C ~ 0 0 u ~ u 0 :J U 
0 C u '" V. ,. 'Ou '0 0 'C a u u • ~ ru 0 u~ v. ~ -; • 0 " U ru co 
u"O " h 0 m.., "" h '" > m "0 ." 
" "0 U 0 '" 0 c " 0- " ru ~o. 

o ." 0 , c " 00 • 0. rn_ a a " "-
""'" 0- 0· .... ...., z " ... 0 Q. > Z Z ,j..J c; 

Reduced tolerance to brisk 
exercise (need to move I r rID N N N N 
slowly) , 

Limited ability to stand 
for long periods. I D I N N D I 

Impaired bladder controL N N N N N N N 

Extreme of size (dwarfism. 
giantism, obesity. etc.). N N I I N N N , 

Cardiac Pacemaker affectt~d 
by electrical interference. N N N N N N " 
Uses powered or oanual 
wheelchair. I I B D I D D 

i Uses walker. c!"utcnes, , 

orth()?€:cic can;;,. 1 -1 D I I I I 

Prosthesis (including 
, , 

for lower I I D I 1 I I !Jraces, 
extremities. 

Decreased ability to tole-
rate smoke, dust~ chemicals, N N N N N N K 
pollens, cold winds. 

Lir:.:itec ability to grasp, I release or manipulat.e with t\ N I N N N N 
upper extremities (arms, I wrist. hauds). 

Limited reach. N N I N N N N 
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Key: 
N : No mobility problem 
I ~ Inconvenient 
D <= Causes considerable 

difficulty 
B = An impossible 

barrier 

Limited manual dexterity. 

Inability to turn head. 

Decreased abil it}' to 
st.oop. 

Difficulty standing from 
sitting position, or in 
sitt-ing dow"TI. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet. 

Decreased ability to 
tolerate heat and cold. 

Speech disorder. 

Loss of normal speed in 
motor coordination/slowed 
reflexes. 

Fear of crime. 

Fear of heights (vertigo). 

Agoraphobia. 

Claustrophobia. 

Fear of loud noises. 

N 

1 

1'1 

N 

1 

r 

N 

N 

I 

D 

N 

I 

N 

Location and End Condition (LEe) 

N 

N 

N 

N 

I 

I 

D 

N 

I 

r 

N 

N 

N 

N 
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-- ""~-- -

I Locacioc. an~ E.nd C(.)nditio~, (LtC) 
Key: v 
N No mo'.:lility prable!'": -- ~ 

I Inconvenient • & ~.c - " 
, , 

I D Causes considerable • 'M C "- '" - • .. - ~ C I 

d:ifficulty ,",c 0 C 0. C U ~ " ,,~ k ~ 0 " ~ = "' < c 

I B An i:npossible 
, 

" ~ ~ ... .. , ... " ~ - " 
, "C • , ~ ~.o • c 

barrier ~ c c " " " u "- Co", 

" " = c c ~ c .c • ~ , 
'" -~ 0 " k 0 0 c c § "" "rl ... ~ ~ 

~ E 0 ~ " 0 0 '" .c .c " 0 o~ "rl ~ It- ~ , .. c Co ~ • " c- o c ~ • = • , 

" " " ~ c • 
" ~ c " = " > 0 0'= u " 0 • .0 

= ~ 0 0 'l) 0", 

" ~ c c c u 
0 0 ~ c 0 0. ,,~ '0 " " 0 u ~ " .... • 0 U'.-I " .... ~ c 0 • c " c 0 
~ '0 • ~ C 0'0 " .. " 

, 0 '" " c 

"" ~ C M 0 C .. 0. C " .... '" o~ 0 '" 0 c 0 0 " "- " .... c 0 C 0. 
0..0 C 0_ ~ " 0 '" c "- '" '" z~ 0 

! 

: 
: 

I 
I 

Uses white cane for guidance I (visually impaired) . D 1 I/D 1 I ~ 
I 

i uses guide dog. I 1 I/D 1 I D 
I 

, 
I Limited ability to acquire 
j or process visual stimuli. D I D I I I I 
i 

Limited ability to per-
ceive or process auditory D N N N N I -• 
stimuli. . 
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Key, 
N "" No mobilit.y problem 
I = Inconvenient 
D "" Causes considerable 

difficulty 
B = An impossible 

barrier 

Difficulty with environ 
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory deE ieit. 

Decreased ability to 
sequence~ judge time~ 
dir~ction, distance, 
size. 

Iepaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

(LEe) 

N 

N 

N 

N 

I 

D 

I 

I 

Difficulty in main- I 
taining equilibrium. 

MOves at slow speed. I 

Swaying, shuffling, I 
uneven. eratic or stag­
gering gait. 

Freq~ent need to rest N 
during exercise. 

I 

I I 

I 

I 

I 

I 

I 

I 

I 

I 

D 

N 

N 

N 

N 

N 

D 

I 

N 

N 

D 

D 
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Walkways 

N D 

N I 

N 1 

N I 

11 I 

N D 

N 

N N 

N I 

N 

N N 

N I 
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N 

N 

N 
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I 

N 
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N N 

N N 

I 

N N 

I 

I D 

I N 

N 

N I 

N N 

N I 
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Key: 
N It No mob ilit)' problem 
I .. Inconvenient 
D '" Causes considerable 

difficulty 
B ~ An impossible 

barrier 

Reduced tolerance to brisk 

(LEG) 

exercise (need to move N 
slowly) . 

Limited ability to stand 
for long periods. 

Impaired bladder control. 

Extreme of size (dwarfism, 
giantis~, obesity~ etc.). 

Cardiac Pacemaker affected 
by electrical interference~ 

Uses powered or manual 
wheelchair. 

Uses walker, crutches, 
orthopedic ca.ne. 

Prosthesis (including 
braces) for lower 
extremities. 

Decreased ability to tole­
rate s~oke, dust, chemicals i pol:ens, cold winds. 

Limited ability to grasp~ 
release or manipulate with 
upper extremities (arms, 
wrist, hands). 

Limited reach. 

I 

I 

I 

I 

N 

N 

N 

I 

I 

N 

N 

N 

N 

119 

"g 
"~ . -.x -, .'" "'~ 

N 

N 

N 

D 

N 

D 

I 

N 

N 

Walkways 

N I 

I 

N I 

D N 

N N 

N I 

N I 

II I 

N 

N N 

N N 

N N 

N 

N N 

N 

N 

1 I 

I I 

I I 

N 

N 

N N 

~ . " . . " ~ '" 0 .... 

" . "'­m ,., 
" . ~.Q 
~~ 

S ~ 

N 

N 

N 

1 

I 

I 

N 

N 



Key: 
N - No mobility problem 
I = Inconvenient 
D '" Causes considerable 

difficulty 
B '" An impossible 

barrier 

Limited manllal dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet. 

Decreased ability to 
tolerate heat and cold. 

(LEG) 

N 

N 

N 

I 

I 

N 

Speech disorder. N 

Loss of normal speed in I 
motor coordination/slowed 
reflexes. 

Fear of crime. N 

Fear of heights (vertigo). N 

Agoraphobia. N 

Claustrophobia. N 

Fear of loud noises. N 

N N 

I N 

N N 

N N 

N N 

N N 

N N 

N .N 

N N 

N N 

N N 

N N 

N I 

N N 
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Key: 
N "" No mobility problem 
I .. Inconvenif.".nt 
D "" Causes cons iderab le 

difficulty 
R : An impossible 

barrier 

Difficulty with environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
sequence, judge time, 
direction. distance~ 
size. 

Impaired nignt vision, 

l~aired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

nifficulty in main­
taining equil:f.britlm. 

Moves at slow speed. 

Swaying~ shuffling~ 
uneven, eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 

N 

I 

I 

o 

N 

N 

I 

N 

I 

N 

I N 

I N 

I 

N N 

N 

I I 

N N 

N 

N 

N N 

N N 

N N 
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C2 

Surface Haterials 

Key: .. '" 
.~ 

N= No mobility problem 0 c § 0 . ~ . " ." .. c- o 
Inconvenient " c " > ~ • ~ . • 1 I ~ 'C • . .. ~c 00 ~ -u ~ 

Causes considerable ~~ • 00 
~ rn .. c = ,,, .. D~ >- " 

, • '" 'ill Q , 
difficulty - ~ . """_ a. • 00 • • U~ ttl .... ,....; , .. " 0 

An impossible ~ . o .. Q.~~ • .. ~." 00 
B - • • - c c g 

barrier > c _ " 
." 00 "- III ~ 

0 .... ..... r:: c C • "" 00 , . 
'" • • . " '" • c . ." . C 00 

00 • 0,0 "" • 00 c 0 "' ~-
, 

• " • (J).,.. . . < c- • " • _ C 
>'0 U 'C- o 00 C u 0 u "-O~ -. > " . "' .~ ;:.! ~ • > .= • 

o _ 
.c~ .0 .... o " 00 ~ 0<" , .... 00 • "'~ u u c • M_ e • 0 .. .- · .. c _ 

0 .. til..., 

>! .. -0 .. u • c 
" 0 

0 0 e " 0 0 a ~ " 
,. m ,,~ u • "' .~ "" . .... ~ " " 

Reduced tolerance to brisk 

I exercise (need to I:<ove II N II I/D N N N II 
slowly) • , 
Limited ability to stand I 
for long periods. N ~ N N II II II N 

Impaired bladder control. N II N N II II N II 

Extreme of size (d:W'arfism~ 
giantism. obesIty, etc. ) . N N N D II N N N 

Cardiac Pac~~aker affected 
by e.lectrical interference. N N N II II II N II 

Uses powered or manual 
N I B D/I I/D riD liD wheelchair. D/T 

Uses walker t crutches, DII N N B D/I liD liD ::Ji! I orthopedic ca.ne. , 

, Prosthesis (including 
IbraCeS) for lower I N K DIB r l/D liD liD 
extremities. , 

I (Decreased ability to tole-
irate smoke, dust, chemicals " N N N Ii N N ~ I (pollens, cold winds. , i 
!Limited ability to grasp~ i 
jrelease or mantpulate with N N N liD N N N N i 
upper extremities (arms, ! 
wrist, hands). 

I Limited reach. N N N I/D N N N N 
I 
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C3 

Surface Materials 
Key: 

~ 

N = No mobility problem ~ ~ • 6 v · • r - Inconvenient . m .,., 
~ ~~ v 

'" ~ m > .,., m ~ · • D= Causes considerable 11 . "'. • ~ ~ v ..., 
• m · . "- ~ &, " ~ k 

difficulty >~ _!:: ~ .-'I • • = ...; .,.,. 
'" Q • 

B - An impossible •• ~~ · ..., ...; " k ~ " " ~ V k ':1; • k ~" • barrier • • • .,.; o 0 = ~~ ...;~ c. ~ . 0 

H • 0 
• " • = " · ~ '" • ~ 

. ." . o • • k 0..0 ." • 0 • ~ .,.;...; .oo • Ifi_ . . • ..... • ~ . 
.... 0 "'u • "ll~ " . o " • v 0"" 
0"" ..... ~ ~ . · ~ • • • • .c • o k 
.c~ .c~ oooo~ MO .~ o • "'..., v • 
O. M" o {!l :;; ..... ,,~ • k Ok 

" k 
OO~ 

I~ ~ .,.;= ... u It! Cl 
• 0 o " 'i '" Jl ~ ~ ~ '" . U:'"-"U~ ., ,~ "' . -~ 

Limited manual dexterity. N N N lID N N II N 

Inability to turn head. I N N lID N N N N 

Decreased ability to N N N N N N N N 
scoop, 

Difficulty standing from 
sitting position~ or it: N II N N N II N II 
sitting down. 

Limited vertical potion 
with legs and feet, I N N lin I I I I 

Limited horizontal rnotior, 
with legs and feet. 1 N N B I I I 1 

Decreased ability to 
II tolerate heat and cold. N N N II II N II 

Speech disorder. J N N II N N II N N -

Loss of normal spece 1n 
~~tor coordinacion/slowe I N N lID I I I I 
reflexes. 

Fear of crime. N N N N N N N N 

Fear of heights (vertigo D N N N N N N N 

Agoraphobia. N II N N N N N N 

Claustrophobia. N N N N N N N N 

Fear of loud noises. N N N N N N N N 
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Highly reflecljve 
s~lrface materials. 

Gruoves and patt ('r'ns 
(cast into walkways or 
caused by smnIl paving 
unHs) . 

Larg~ • deep expans ion 
join1"s. 

Unt':ven and trr('g:n l.nr 
surfaces. 

toost' and soft surfaces 
(gravel, sand. etc. ) . 

Rough 
SUl"ftlCC~ • 

Discontinuous surface 
materials_ 
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, Maintenance 

Key: 
N ~ No mobility problem 
I - Ineonveni.ent 
D II< Gauses considerable 

difficulty 
B = An impossible 

barrier 

Difficulty with environ­
mental orientation. 

Understanding deficit. N 

Limited attention span. N 

Memory deficit. N 

Decreased ability to 
sequence, judge time~ I 
direction, distance) 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying. shuffling, 
uneven~ eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 

lID 

I 

N 

I 

IfD 

N 

• • ru 

j 

N 

N 

N 

N 

I/O 

1 

N 

I 

N 

lID 

N 

N 

N 

N 

N 

N 

lID 

I 

N 

I 

N 

lID 

N 
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Stairways 

N N I 

N N N 
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D2 

Mair.:tenance Stairways 

Key: , • N :. No mobility problem if, ~ , 

• .,.;~ • Q 
> .,.;-; 

" k 
, I • Inconvenient " ¢- ¢ " 

, ~ 

D· Causes considerable " • "t " ~u p '" -0 " " k 
. 0 0 . • -difficulty 

.,.; o,,~ ,.,~ • u 

" u > ~ • g .. " " B· An impossible " . ~ • u .... u 0 ¢ 
k " . E" U !i • U '" .c 

barrier • ... u o ~ • "' ... • " u 
~ U ... 0 

.-; " u .. " E . ~ • -;u , < ... • k .c • .~ 
0 '" p • .... QU "'. ",. "' ... • .... , ... ..... " " .,.; ... "- p 

'" > .... • .,.,'lj"": ". " 
,. ,. " .- " 

"" " . III .,..; !'.l " . 0.,.; - E u • ..... 0._ 0.01-1 > u • 0 "'. ~ • ... '" - ~ • 0 
Qil)'t:) ... u .. ....... " • 0 ... k,C ... " ... .,.; " .,.; . .. - " c ~.,.; 

"ll oou " • • "" c " • 0 o • 
~ .,.; " 

.... ... , u'" u .... __ £ t; t::: t ~ '" 0 '" 0. :0 0 " '" 0 '" • Reduced tolerance to brisk 
exercise (need to move N N N I 1 I N N 
slowly) • 

Limited ability to stand N N N I N r N N for long. periods. 

Impaired bladder control. N N N N N N N N 

ExtreCle of size (dwarUsm~ 
giantism, obesity ~ etc.). N N N I N N I I; 

Cardiac Pacemaker affected 
by electrical interference. N N N N N N N I: 

Uses powered or manual 
liD I/D wheelcha1r~ I/D B B I B B 

, 
Uses walker. crutches. 

liD I/D I/D D/B D I DIE DIB I orthopedic cane. 

Prosthesis (including 
liD liD rID l/D liD I/D liD braces) for lower I 

extremities. 

Decreased ability to tole-
rate smoke, dust, chemicals N N N N N N N N 
pollens, cold winds. 

Limited ability to 
, 

grasp. 
release or manipulate with N N N N N N N N 
upper extremities (arms. 
wrist~ hands). 

Limited reach. N N N N N N N N 
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D3 

Maintenance Stairways 
lYIy: . • N = No mobility problem 0 • • . • ..... • ~ 1= Inconvenient ~ 

.,;,-; c .. . ..... • = • • = 
D· Causes considerable ~ 

~ ~ e .~ g '" -"" • e u . • .... 
difficulty or '"~ • .-• ~ · > • g ~ '" " B "" An impossib le 0 .~ e.z ~ M~ '" " 0 · Ii • .- ." . .c . 
barrier • .. u 0- • '"'" • • ~ . 

~ " " 0 ... , :2!r . , 
6 ,:, -. ~" . ." §t: .~ 

c • .... "'. .... " ~j " · " .... '" • .... " .... " ..... .,.,,,,,,, "' . iO'", ... MW .... '" . ..... . • • • e " '" OM 0.'-; .. U U · " ~ 0 "'. • • " .., .... '" • 0 
• u." 

U U ...... " • 0 
~ . """ ... '" " .... '" .... . ....... '" 8 ~ .... ." 0 • • 1'l:;l c '" • " . H 

_ 0 
.... " c " "' " .- " " " " "'''- 00 .. 

'" 0 
w. '" . ,..- .. C 

Limited manual dexterity. N N N N N N N N 

Inability to turn head. N N N N N I N N 

Decreased ability to N N ~ N N N N N 
stoop. 

Difficulty standing froE 
N N N N N N N N sitting position, or in 

sitting down. 

Limited vertical motion 
I I I I lID I r I with legs and feet. 

Limited horizontal motion r I I lID N I r I 
with legs and feet7 

Decreased ability to N N N N N N N N 
tolerate beat and cold. 

Speech disorder. N N N N N N N N 

Loss of normal speed in 
motor coordination/slowed I I I I N I I I 
Te£lexes~ 

Fear of crime. N N N N N I N N 

Fear of heights (vertigo) N N I N N r N N 

Agoraphobia. N N N N N N N N 

Claustrophobia. N N N N N N N N 

Fear of loud noises. N N N N N N N N . . 
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~ O 

Dehrts from erosion 
on walkway. 

~ 
Disrepair (frost h.?flVe8, \;' 
potholes, etc.). 

rt 
m 

" • 
[)5st'L'pafr from v;'lJldal1~m " n • or accident (handrails~ 

guardrails. etc.). 

-
Stairway is only me:ms 
of access to structure. 

Stairway only Ot1 one 
side of structure. ~ 

M • I', 

Poorly lighten steps, ~ 
f>tairs~ ramps. • '" m 

Treaus less than lIn 
(too small). 

ProJecting 
nosin,gs. "' .. 



Key: 
N - No ~bil1ty problem 
I = Inconvenient 
n - Causes considerable 

difficulty 
B ". An impotls1b le 

barrier 

Difficulty ~ith environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
sequence, judge time, 
direction, distance, 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slaw speed. 

Swaying, shuffling, 
uneven, eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 

N N 

N 

N N 

N N 

N N 

N If 

I I 

N N 

I/D I/D 

N N 

I r 

N I 

Staintaya 

N N 

N N 

N N 

N N 

N N 

N N 

I I 

N N 

I I 

N N 

I I 

N N 
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E2 

Stairways I Ramps 
Key: 0 
N '" No mobility problem ru ~ 

• . " "-
r .. Inconvenient • ru " · " ru 

~ ~ 0 • ::- Q.; 

n- Causes considerab Ie 1 0 ~ o~ 

0 w " = • 
difficulty • u ru w 0 

" = ~e " u W 0 

B - An impossible w " ~ ~ 0 

" ow " 1; "''' 
barrier " . w . ~ . ~ W 0 

ru_ - • " • ~" w" "" .'0 ~ "- "0 0 . " o '" ~ 0 w ~ .~ 

o~ 
w _ w • • • 0 o w 

"" . '" w w . g' go ,.., . . ., 0 ~.g 0 0 0 '" . 0 .. 0 o 0 .1' ." ~" 0 

" w 0 ,",0 ~. "~ w"" ,~ (',l tJ 0 
~ w w w 0 ruw ~ • ,-,.., 

o • o~ ,,~ p._ "'. "', ,., 
"" ru •• " e, o '" o u ,.., c ,.., 0 w '" '" 

8'1:: ~' ~ , W 0- • 0 BE. B 0 .00 
:.:;;:"" '-''''' 00 • "'''' 0 0.. = «I 

I Reduced tolerance to brisk 
exercise (need to move N I N N I N I DIB 

j slowly). 

Limited ability to stand N N N N I N 1 DIB 
fot' long periods. 

I 
Impaired bladder control. N N N N N I N N I/D , 
Extreme of size (dwarfism. 
gianti5m~ obesity, etc.). I I I I N N N DIB 

Cardiac Pace~aker affected 
i by electrical interference. N N N N N N N n 

I 
Uses powered or manual 
wheelchair. B B B DIB B N B B 

Uses walker t crutches, DIB DIB D I D N lID DIB 
orthopedic cane. 

Prosthesis (including 
braces) for lower D D D I 110 " I/D DIB 
extremities. 

Decreased ability to tole-
i 

rate smoke, dust. chemical N N N N N N N N , 
pollens~ cold winds. , 

Liffiited ability to grasp, 
N N N " I I N S N release or IDap.lpulate with 1 

upper extremities (arms, 
wrist. hands) • 

Limited reach. N N N N I N N N 
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E3 

Stairways Ramps 

Key, 
ii N = No mobility problem .... • • ~ .. 

t = Inconvenient • • " . • • ~ o • > • 
D • Causes considerable ~ ~ ~ OM 

P A" 'llz • difficulty • u 0 

'" 0 -;:;e " " " 8 B = An impossible " 1 ..... 
" " .. tt "'M 

barrier .. . ~ . 
~~ 

.... " .~ ~ • ... 
.... '" . 

"'" t~ " c. 1l,!; · " ';j iii • .... ..... " .... • . " • • .. '" ~"' ~,J:: ". o. • 0- ... . . 
'" · " n • • c " .8 .. 0 

• 0 
00 ~" "'". • ,"0 ~. ...... "" ..... .00 .. .. " M 0 ." .... • 1~'-' • • 0- ., - .... "'. ~e '" •• • " · .. " 0 

~ . ".,,'" &1: .... , "' " .. ,!,:; g § · . " "' .... u"' "' . o Q. Q. 0 • 

Limited manual dexterity~ N N N N I N N N 

Inability to turn head. N N N N lin N N N 

Decreased ability to N N N N N N N Ii 
stoop. 

Difficulty standing from 
sitting position, or in Ii N N Ii N II N N 
sitting down. 

Limited vertical motion N 
with legs and feet. 

I I N DIB N liD DIB . 

Limited horizontal motion D D D D D N liD DIB with legs and feet. 

Decreased ability to 
N N N N N Ii N N 

tolerate heat and cold. 

Speech disorder. N N N N N N N N 

Loss of normal speed in 
moto~ coordination/slowed N N N N nIB N N DIB 
reflexes. 

Fear of crime. N N N N Ii N N N 

Fe.ar of heights (vertigo) I 0 N Ii N N N N 

Agoraphobia. liD N N N N N N N 

Claustrophobia. N N Ii N N N N N 

Fear of loud noises. N N N N N N N N 
. . 
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E4 

Stairways Ramps 
Key: 

" N -No mobil ity problem w -~ 
. 

" "-I = Inconvenient ~ " . w w 
~ k 0 ru " w D = Causes considerable " • . k 0 '"' Ii -'" " ." " " < difficulty " w ru ~ 0 

impossible I "" 
_. 

" 
." " U W 0 

B = An ., w " • oM ~ ~ 0 

" " " -" > " 00,", 
barrier 

I 
h 

• 00 
~ 

" . 0 0 " :;~ w_ • '" • - " " • """ ~ " "-" "- 0. " 0 
~ ce ~ ~ 00 :!.\ e;:. ~ .~ 

I "oM " ~ ..... m ~ 0 • • :c'" " • , m.c g- o. .... • . • 'll = 0 • • • 0 ro . 0 00 0 0 
" 0 

~ "'0 "''' 0 • " 0 - " ,,~ "0 " "oM " V 0 
" h " 

0 ::.> oW 

" • ;l1.L.-! 
0 • .- fr " "" -" - 0>-. ,., .co 
0 00 00 0. 

~ " " - - 0 "-''':l''O 
C. 'M ~, 

" 
p. 0 "' ,§ ,5 " " 0 0 

0 " "" '" ~ ,,~ 
U~ 0 '" 0 • 

Uses white cane for guidance 
(visually inpaired). X N N N D N I/D liD 

Uses guide dog. N N N N I/D N 1 I 

Limited ability to acquire 
process visual stimuli. N N N N D N I lID or 

Limited ability to per-
N N N N N N N ceive or process auditory N 

stimuli. 

133 



Difficulty with environ-
mental orientation. N 

Understanding deficit. N 

Limited attention span. N 

Memory deficit. N 

Decreased ability to 
sequence. judge time~ N 
direction, distance~ 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying, shuffling, 
uneven, eratic or stag­
gering gait. 

Frequent neeo to rest 
during exercise. 

N 

N 

N 

N 

N 

N 

1 

N N 

N N 

N N 

II N 

N N 

N N 

I I 

N 

I N 

N N 

I 

I N 
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Ramps 

N N N I N 

N N N N 

N I N N 

N I N N N 

N liD N N 

N I N N N 

I N N N N 

N DIB N N N 

lin niB N 1 I 

N DIB N N 

I DIB N I N 

I DIB N I 1 



Key: 
N = No mobility problem 
I = Inconvenient 
D : Causes considerable 

difficulty 
B ... An impossible 

barrier 

R~duced tolerance to brisk 
exercise (need to move 1 
slowly). 

Limited ability to stand 
for long periods. 

I
I Impaired bladder control. 

Extreme of size (dwarfism. 
giantism, obesity, etc.). 

" 

Cardiac Pacemaker affected 
1 by electrical interference. 

1 Uses powered or manual 
i .... heelchair. 

If Lses walker ~ crutches. 
orthopedic cane. 

Prosthesis (including 
oraces) ior lower i t,xtremities. 

I 

N 

1 

Nil 

I 

Decreased ability to tole­
rate smoke, dust, chemicals, N 
?o11ens~ cold winds. 

Limited ability to grasp. 
release or manipulate with 
upper extremities {arms, 
wrist: hands}. 

Limited reach. 

I 

N 

I 

N 

I 

N 

N 

:s 
" " • o • 
~ 

0' 
0", 
~ ... 
~" E • . ..: '" ~ 
N 

I 

N 

liB 

N 

N 

N 
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Ramps 
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c. 
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" " ~ ~ 

::I '.1': 
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" 0 ",0 
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~~ .. 
00 -no 
m •• 
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o 
~ " o • 
""' U ~ 

I 

1 

N 

D 

I/D 

I 

N 

N 

DIE 

DIB 

liD 

DIB 

D 

B 

DIB 

DIB 

N 

N 

F2 

N I I 

I I 

N N 

N N 

D D DIB 

I I I 

N I 1 

N N N 

N N N 

N Nil 



F3 

Ramps 
Key: w . • N = No mobility problem '" • • ~ " .. ... 00 Q. • 
I - Inconvenient • o ' • " . ... . 

u ,.; ~ ~ • • 0 .. 
D- Causes considerable X ON ~ ...... ~ ~ ~ 

~~ • • • difficulty .. 
~ • ...... .. - :;<8 W 0 

B ~ Art impossible '" • .. . 
g , · " '" ... . ." ... 

barrier ... . • .~ · " ... 0 
...; w.., • . goo o • , . 

• ... ~ ~ 0"; 
o~ 

g '" 0' M'" U '" ~~ . ou 0'" • •• m § ,c .... .... ... . ..... - ~ • ....> • ... • . .... • ... . 0 
If~ 0.= ". n c. u • "'0. 0.0 - . .s 8 ... .... ~ e u ." h !,z '"'" :.l e :!! " .:I';; .. '" QU ~ ... 

Limited manual dexterity. N N N N N N N N 

Inability to turn head. N N N N N N N N 

Decreased ability to N N N N N N N N 
stoop. 

Difficulty standing from 
sitting position, or in N N N N N N N N 
sitt:ing down. 

Limited vertical lliotion 
I D N with legs and feet. I D/B I D I 

Limited horizontal motion 
N I N I DIB I D I with legs and feet. 

Decreased ability to 
tolerate beat and cold. N N N 'N N N N N 

Speech disorder. N N N N N N N N 

Loss of normal speed in 
motor coordination/slowed N N N N I N N N 
reflexes. 

Fear of crime. N N N N N N N N 

Fear of heights (vertigo) • N N N N N N D N 

Agoraphobia. N N N N N N N N 

Claustrophobia , N N 1 N N N N N 

Fear of loud noises. N N N N N N N N 
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Key: 
N "" No mobility problem 
I "" Inconvenient 
D "" Causes considerable 

dEficulty 
B "" An impossible 

barrier 

Uses white cane for guidanc 
(visually impaired). N 

Uses guide dog. 

Limitec ability to acquire 
or process visual stimuli. 

Limited ability to per­
ceive or process auditory 
stimuli. 

N 

c.­• 
~ " ~ m 
ro,e 
~ 

o o ~ 
~ . 

~ 0.. 
~ t 
"'"' 

N 

, 

-c , 
0«; 
~ .. 
"" " . rj,£; 
~ ~ 

N 

137 

Ramps 
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K<ty: 
N w No mobility problem 
I ,. Inconvenient 
D = Causes considerable 

difficulty 
B = An impossible 

barrier 

Difficulty with environ­
mental orientation. 

Understanding deflcit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
seqoence, judge time. 
direction. distance, 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic: stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

I Swaying, shuffling. 
uneven~ eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 

Ramps 

N I N 

N N I 

N 

N N 11 

N N N 

I I I 

N N N 

N N 11 

I I N 

N N 

N lID 

N 11 N 
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I/D 

1 N 

I N 

N N 

I N 

I/D 

N N 

N N 

I I 

N N 

N N 

Handrails 

" . ~~ 

~ ~ ........ 
• 0 

.... 0 
~~ 

~~ 

" '" " , ON 
;eM 

N 

N 

N 

N 

D 

I 

I 

N 

N 

N 

N 

N 

N 
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N 

I 

N 

N 

N 

Gl 

N 

N 

N 

N 

N 

I 

N 

N 

N 



02 

Ramps Handrails 

Key; 
0 N • No !!lobility problem · ~ $ '" .. 

I· Inconvenient " m u • il 0 
~ • = ~ " ~ 

D' Causes considerable 0 . .. • 'P .. 0 ~ u oc ,.,. ~ . 'P • '" • 
difficulty '" '" .~ -. .-' U '" U . 

" • oI-loowc.. .'" "" u 
• c. B' An impossible " ) 

f.l = ~ e u '0 .. 0 • "'-" (I/""<.:trJ " - • . .. ~. 

harrier 
u _ 

.. .>' .. 
'" 0 • .c- • · " ..; . -... uu "'''' )~ "'" • • '0 .~- • , -'" " . ~ " '" e " • '" ~ "'- ..; 0 • 

o "" • 0 ..; u u '" '" . '"~ .. " u j.. W eo' " • • M • '" u _ 
.~ o '" 0 • • 0 ~ -0 '" 0 ~ - 0 u x uu '" k .. ..; 0 -0 ..; _ u 

u u • u u .. u • 0'" ou m · .. "'. w • 0 .:1 0 ... u~ ~- k .. 0 
o = 0. <V ~,..o • p.u '0 'P '" 'P-
.. 0 ;: \.I <ll ..; • " , 0' o ~ ~ 15 ::! 0 ~.w.-!"-' 0_ u""' .'" ON (£ _ :tt 

'" 0 '" 0 "'- "'- "'''' '" u 

Reduced tolerance to brisk 
exercise (need to move N N N N N N N N 
slayly) . 

Limit.er:: ability to stand 

I 
for long periods. I N N N I I I I 

Impaired bladder control. N N K N N N N N 

Extrece of size (dwarfism, 
giantism, obesity. etc. ) • N " N N D 1 D I 

Cardiac Pacenaker affected 
by electrical interference. N N N N N N N N 

Uses powered or manual 
wheelchair. D D N B I 1 I I 

Uses walker, crutches, 
I N DIB orthopedic cane. N I I I I 

1 Prosthesis (including 
1 N N N I I I 1 braces) for lower 

I extremities. 

:lecreased ability to tole- I 
I rate smoke, dust~ chemicals N K N N N " N N 

I pollens. cold winds. 
I I Limited ability to grasps 

N N N I D D D D release or manipulate with 
upper extremities (arms, 
;;aist; hands) • 

Limited reach~ N N N I BID N BID BID 
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G3 

Ramps Handrails 

Key: " . 
~ • ~ k 

N ... No mobility problem ~ ~ 0 • 0 .... w " ~ " " 4< 
I ~ Inconvenient 0 . k • :g k • " ., ~ ". k • '" • 0 
D ~ Causes considerable 

~j 
... .~ -. ~ ., .= ., • 
..... be ~ i:!- e.., '" 

., 
~ :r difficulty uc ..... ra ... '" k 

I:J.I .... t.J (oj • .... • . w "'. B - An impossible ...... k-" " '" 0 e '" ~ • • • k .... ~ ~ ... - ., ., ".0 ~ . ]: barrier . .' "dt'd~ ...... • , ....'" 
~ ~ 0. " 

C • .0 "- "' .... ... 0 • 0 .... " 
., 

~ .0 ~ , ....... 
" ... • • 0 • • ~ .0 ....... .... c.o " w • 0 " ..; " ~ 0 ~ ~ . ... K .,., 

" " .... ~ " .... 0 .... -., 
... Q • ., ., ... ., • ... 0'" • • k 
0.. • • 0 • " ~.o k- ... - " ... 0 
o " C;..4I0.o. ~ • 0.., '" ]~ i! "'" k ~ e ... • ... • ., ; ~ .no It .......... ...., O'H .. '" "'" "N o " .. u ~1'Ji-1I! '" 0 '" c "'''' "'''' "'''' '" u 

Limitec manual dexterity. N K N N I I I D 

Inability to turn head. N Nil N N N N N 11 

Decreased ability to N N N N N N N N 
stoop. 

Difficulty standing fram 
11 11 N N N N 11 N sitting position? or in 

sitting down. 

Limited vertical motion 
with legs and feet. D I N 1 I I I I 

Lil:l.ited horizontal motion 
witb legs and feet. D 1 N I 11 N N N 

Decreased ability to 
tolerate heat and cold. N N 11 N 11 N N 11 

Speeeh disorder. N 11 N 11 ?if 11 11 11 

Loss of normal speed in 
motor coordination/slowed I I N D I I I I 

reflexes. 

Fear of crime. ~ N N N N N N N 

Fear of heights (vertigo) ~ N N N N N N N N 

Agoraphobia. N K N N N 11 N N 

Claustrophobia, N N N N N N N N 

Fear of loud noises. N N N N N N N N 
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Abrupt transition to 
connec:tlnp; walkways. 

Ramp exIts directly into 
street or parking urea 
(leRs than 6' clearance 
<it bottom of rllmp). 

Bol1ards in the middle 
of E-'otrance to' the ramp. 

Steps in the mJddlt;.,,: 
of the ramp. 

Handrails hight·t than 
36" (too high). 

Handrail s l(Jwf't' than 
32" (too low). 

No 
handrail:;::, 

Bandt"tJ:l inadequate for 
(".omfortable grasp. 

"' • ,g 
m 

0: • g. 
~ • .... .... 
m 
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B1 

Handrails Guardrails, Barricades 
Key: • 

~ N = No mobility problem • lr " I' Inconvenient ...; 

n- Causes considerable 
.... ~ • .0 
.O~ '" " " difficulty ~-"." '" " ~ 

~c"ci " 0"" " ~~'" " B • An impossible ... " , " ~ ~ ~ O~ • barrier ." '" " '" '0 .... . 
I "'0"; ~ " ~ " .. .. ... ~ ... 0' (l,j->;j ~ 0- " 0 . g ON 0 

I ... .... 0 O~ ... '" o~ ... " " ~ ~ 0 '" . ." " .... • . '" . 
" '" .0 " " '" • • • 0 " . • " . ,,~ • . . " .... 0 .... " ....... 

.-< .. • .... '" .... " 0 " • '0 U -0 _.0 00 ... 

... . " ..; " ";0 ." " '" '" , .... " '" '" " . '" '" '" '" e '" • u.., " '" " '0 " " .... .0 " ... " " 0 '" '" '" 0 "' ... "'. .'" ]to:!~ 'g"¢ '" ~ .0 U "- ..... " '" o.~ o u ... " .... '" '" §~ " " ~ .0 .:! • 0 0 '" "'.0 0 0 00 
"'0 '" u '".0 " C '" ~ " " ,,~ '" '" 

Difficulty with environ 
mental orientation. N N 11 N D N N N 

Understanding deficit. II N 11 N D N N N 

Umited attention span. N 11 N N II N N N 

Memory deficH. N N N N N N N N 

Decreased ability co N N N N D I N I 
sequence, judge. time. 
direction. distance, 
size. 

Impaired night vision. N N/I N II D 1 I I 

Impaired cutaneous 
sensation detection. N 11 N N I N N N 

Chronic stooped 
posture. N N N N N N N N 

Difficulty in main-
taining equilibrium. 1 I I D N I I I 

Moves at slow speed. N I N N N N N N 

Swaying, shuffling, 
uneven, eratic or stag- N I I I I N N N 
gering gait. 

Frequent need to rest 
during exercise. N N I I N N N N 
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I 

Key: 
N : No ~obility problem 
I "" Inconvenient 
D .. Causes considerable 

difficulty 
B := An iopossihle 

barrier 

Reduced tolerance to brisk 
exercise (need to mOVe 
slowly) . 

, I limited ability to stana 
i for long periods. 

· , i Impaired ~ladcer cor.tral. 

1
\ Extreme of size (dwarfism. 

giantism, obesity, etc.). 
· 

I 
Cardiac Pacemaker affected 
by electrical interference. 

Uses :?0t.?ered 
wheelchair. 

or manual 

IJses walker j crutches, 
orthopedic cane. 

Prosthesis (including 
braces) for lower 
ex"tremitie;s. 

Decreased abilit.y to tole­
rat.~ smoke, dust, chemicals 

I pollens. cold winds. 

j Limited ability to grasp, 

I release or manip~late with 
upper extre~ities (arms, 

\ wrist, hands). 
• 

Lircited reach. 

N 

1 

N 

I 

I 

I 

Handrails 

1 

I I D 

N N 

N I 

N N N 

I N 

I I I 

I I I 

N N 

D r I 

niB 1 N 
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G1.!ardrail.$ ~ Barricades 

N 

N 

N I 

N 

N 

N 

N 

N 

N 

N 

N 

I 

N 

N 

§ 
~ . 
" . ~~ 

Q­
o • 

"0 " 
~1: 
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H3 

Handrails Guardrails, Barricades 

Key: . 
" No mobility problem -~ m 

I e Inconvenient " ~ ~ 

~ 
,.; 

D Causes considerable 
,....,,w • .0 

~ 00_ "go. " • 
difficulty u,c" u 

~1:3 Q)C"t:I v 
B -An w.possible " " c • ... 0 " • u ~ barrier ,.; ~u • 

" u • " . " ,.; · ... 0 <rl ~ " -"" . • ... ~ u 0' 
oo~"O W 0- • 0 . 0 ON 0 
U '"' " o~ w m 0- 0 '"''' • t: e 0 c . '" " .... " ~ 

. .... . 
S ::I u • ~ ..... ... m • • • k • 

0 • " m " . 
• Q 

H " -" ~H ........ . -0 H o 0 " • "00 ... 0 ~.., ..... ... a >- .... 0 <rl 0 .., 
~ • • " .w . " ~ ~ " c e g ~ 0 u"" " 0 " '" " ......... ,c " ... • " ... 0 "O<rl "0 00 ro'C 

~~i 'C'"' .., w .c ... "<rl " W " . 0. ... 
C 0 o .. U "H • 0 " • o ~ " ... ~ " 0 " " 0 

0 0 • .0 
" 0 

0'-< 

'" 0 '" u "''''.0 Z 0 .. ~ " u "'~ "" limited ~~nual dexterity. I I I I N N N N 

Inability to turn head. N N N N N N N N 

Decreased ability to N N N N N N N N 
stoop. 

Difficulty standing from N N N N N N N N 
sitting position! or in 
sitting down. 

Limited vertical motion I I N I N N N N 
v.'i th legs and feet. 

Limited horizontal motion N N I D N N N N 
with legs and feet:. 

Decreased ability to 
tolerate heal and cold. N N N N N N N N 

Speech disorder. N N N N N N N N 

Loss of normal speed in 
motor coordination/slowed I I 0 D N D D I 
reflexes. 

Fear of crime, N N N K N N N N 

Fear of heights (vertigo) N N N I/D N N N I/D 

Agoraphobia. N N N N N N N N 

Claustrophobia. N N N N N N N N 

Fear of loud noises. N N N N N N N N 
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~ ro 

Handrail materIal metal 
01' aluminum (hot in hot 
weather • CQld in cold). 

Hanclr.1i1s not g: 
continuous. " "-

rt 

" Handrails don' t extend "-,... 
far enough 0' at top and • 
bott.om of staIrs and ramps). 

No handrail,s 
on rampB • 

. -_._-
Barricades not detectnhle " c 

" (blInd cando 
" 0-
H 

Guardnlil" not " e-,... continuous. • · 
Guardrails tOQ low '" ,. 
(lesR thilO 42"). rt 

rt .... 
0 

No pedestrian '" 0, 
r:;uardr;;ilR. 0 • "' ,. 

~ 



ltey' 
N = No mobility problem 
I • Inconvenient 
D l1li Causes COD.s:iderab 1e 

difficulty 
B = An impossible 

baTtier 

Difficulty ~ith environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
sequence~ judge time~ 
direction, distance, 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying, shuffling, 
uneven. eratic or stag­
gering gait. 

Frequent need to Test 
during exercise. 

------_.-

Guardrails, Barricades 
Pedestrian/Vehicular Separation 

liD I I I 

I/D N N N 

liD N N N N 

I/D N N N N 

I/D N I I I 

D/B I I I I 

I N N N 

liD N 

D/B I I I lIn 

N N N N N 

DIB N I I I 

N N N N N 
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Escalators 

I N 

I I/N N 

D N N 

Nfl N N 

B I N 

D/B N N 

I/n N 

1 N N 

B N N 

I nfB I 

B/D I/n N 

N N N 



12 

Guardrails, Barricades 
Escalators 

Pedestrian/Vehicular Separation 
Key: . 
N = No mobilit y problem Ii' 
1 - Inconvenient c g~ 0 
D Causes considerable 0 0 = ~ ~ . ~ 

difficulty ~ ~ > ~ 0 • • • .>: · , .. " H" ~'O .... ~ 
B = An impossible .0 .. :n ~ ~ = ~ · 

banier ". ... ... u • • • • ~ 
m " 

. ro ~ ~ '" '0 " .c 
UI § ~ ~ " ~ .... 

m ::;~ " · " -" , ,.,.>: • 0 . E ".>: .c • ,.c .... "'" ." " . 
" m 

. t'(l -l ;::: 

• 0 • d 0 . " " 
. 

~ .... -W <-l,.O /OJ ~ .. ~ ..... ~ ." ~ "' do,-< .... 0 " .... " 0 c " 0 H 
o • .• c 

" " H • • " . " " ~ 0 

"" "" W $ ,w " " .., " 0 ~ · " .-. ." ." H a; ~ (,(l " " ...... o • .... • 
~ ~ H " 

~ , . ." > ." .... .. " • ~ 

" " ~." " ~ .. ... u • o • o IV 4i o " o ::.i I';l o " m --'" '-'.0 Z .0 0- "''' ".0 .. "' ~. '" " 

1 
Reduced tolerance too brisk 
exercise (need to move N N N N N I I N 
slowly). I , 

Limited ability to stand N N N 
for long periods. 

N N DIB liD N 

Impaired bladder control. N N N N N N N N 

Extreme of size (dl,Jarfism~ N N N N N N NIl Nil 
giantism, obesity, etc.). 

Cardiac Pacemaker affected N N N N N N N N 
by electrical interference. 

, Uses powered or manual liD 1 I D I DIB B I 

I wheelchair. 

Uses vBIker, crutches~ 
r D/BI B/D I orthopedic cane. N I D I N 

, 
Prosthesis (including 
braces) for lower I N N N N riD D/S N 

ext.remities. 

Decreased ability to tole-
! 

rate s:noke, dust 1 chemicals N N N N N N N I/D 

pollens, cold Winds. 
, 

Llmit:ed ability to grasp, I r N N N N N LID I 
, 

release or manipulate with 
upper extremities (arms. 
wrist, hands)~ 

Limited reach. I N N N N N liD I/D I 
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13 

Guardrails~ Barricades 
Escalators Pedestrian/Vehicular Separation 

Key: • 
N = No mobility problem ci I = Inconvenient 

" " Dw Causes coosiderab1e 0 c.-; 0 ... ... '" .,.. 
difficulty .. " ~ .. ~ 

'" '" '" ... · B' An impossible """ .. " "'" .-< ~ 

'" c • c '" " • • 
baTrier Q.. 0.. p.. 

• u ~ '" '" "'~ . " . · " · " ~ . 
"' w W f;' QI ~ '" • ~l • · 
~ 

.-;., :ci1l . " . .g ~ t:: "' ...... '" . . 
• • '" 0 '" '" 0 '" " • . 
" .... .... " "'" '" .. " " h' """ ~ " .... .... " " .,; " u u • .. , '" " 0 '" C .. • ~ • c " '" " 0 "' .. '''0 ~"''' ... "".l;i .. • .!I ... 
.'" 'E ~ '" '" " • ~ • • o " " 1~ "'B~ ." ." • .:< .. .. '" > 

• N .. " " "'. u '" !ibl, o '" ~~ [ o '" o • '" c u " .-; 

" .. "'.0 " '" A '" ~ '" "' 
Limited manual dexterity. I N N " " N N I I 

Inability to turn head. I/D N D D D I/D N N 

Decreased ability to N N N N N N N N 
stoop. 

Difficulty standing from N N N N N N N N 
sitting position~ or in 
sitting dow-n~ 

Limited vertical motion 
with legs and feet. N ~ N N N D D N 

Limited horizontal motion 
with legs and feet~ N N N N N 1 D I 

Decreased ability to 
tolerate heat and cold. N N N N N N N N 

Speech disorder. N N N N N N N N 

Loss of nQrmal speed in 
I/D lID riD motor coordination/slowed N I N N N 

reflexes. 

Pear of crime. N N N N N N N B 

Fear of heights (vertigo) DIB I N N N B lID I .. 
Agoraphobia. N N N I I D N N 

Claustrophobia. N N N N N N N B 

Fear of loud noises. N N N rID I/D I N N 
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Key: 
N = No mobility problem 
I = Inconvenient 
D "'" Causes considerable­

difficutty 
B = An impossible 

barrier 

Uses white cane for guidanc. 
(visually i~paired). 0/3 

Uses guide dog. I 

Lioited ability to acquire DIE 
or process visual stimuli. 

1.imited ability to per­
ceive or process audit-ory 
stimuli. 

N 

Guardrails~ Barricades 
Pedestrian/Vehicular Separation 

· " • 
< 

0.& • 0 O~ 0 
~ ~ • ~ 

~ ~ , ~ ~ • • ro ~ · ... .., ... .., ... " ~~ 
l't C • " · " ~ · "'. ... "'. u • • • ~ • " . • > • .. .., w 

'" ~ " • • ~ • • ~ • , " 
, if, · • ~ ~'" --" , 

" • "''' ~ 
0 .o~ ... '9 • . 

"~ " 0 0 ~~ • '" ~ " ... .0 • ... ... ~ '"'." 
~ g ... '" u ... 0 • • • 0 ... • • • " " • ... .., ... • ... ... • ... • c ... · ." ... • • m • • • .~ 0 • ... 0 .., , • .., , .., ,,, ;. k • " ... .., ~ ~ ... "' . 0 0 0 • • 0 " 0 • 0 0 u 

"'" ZA '" "'" "'''' ~ '" ~ 
I D D D B 

I liD I/D liD DlB 

Escalators 

, 

. 
w ... if, 
0 ... ... 0 • ~ 

1'2 " '" 

• > • ~ 
"' 

I N 

B N 

r D D D DIB T N 

I I I I N N 
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Jl 

Rest Areas/Benches Emergency Lighting, 
Provisions Illumination 

Key: . 
N No mobility problem 

. u • = • '" u 
I Inconvenient • "" = " · . " " '" . 
D Causes considerab Ie 

.~ u • " 0 " >- r< " = '" " '" 0 0 ~ u u u 
difficulty " " " .-< u " ~ " u " . 0 • . • " • o • 0 

B An impossible 
u u " • u " " " . = u • • 0 0 " u " .u '" barrier o " • r< 0 • • "'. "'" . "'" • " "'.-< . " • " " . • • u 0 ". u " • Or< '" u " · " • . ~ '"'" • 

• 0 '" . u 
" 0 • r<u '" • • ,'" " u " '" 0," 

u · "'oo " " '" u • " '" u .'" • 0 0 " • u '" '" . u , '"0," 
. r< 0 '" " '" 0 0 " .'" " • o u r< u '" 

"''" " • . u 0 0 0 u 0 • 0 • "'" · '" '" " 0 • 0 u 0 "'" 0 
"'~ o = > a • • 0 • u .'" '"'" o • u 
0 " 0 0 0 • • 0 u '" • ~ ,"u 

'" " • ".-< '5'O,..c::: .-<'" .... ,"r< " • u 
u • '" "'" 0 0 "', o • • "'" • , u 0 • " o u 0 0 "', u~" 

~ 0 0 u 0 , • 0 ... 0'-< 0 " '" . o '" '" u Z • Z 0 '" u • Z~ Z '" <or< HO.-< 

Difficulty with environ-
mental orientation. 

N N I N I N I I 

Understanding deficit. N N N N D/B N I N 

Limited attention span. N N N N D N N N 

Memory deficit . N N N N D/B D/B I N 

Decreased ability to 

sequence, judge time~ N D N N B D D/B liD 
direction, distance, 
size. 

Impaired night vision. N N N N D/B N D D 

Impaired cutaneous 
sensation detection. I N N N N N N N 

Chronic stooped 
posture. N I N I I N I N 

Difficulty in main-
D/B taining equilibrium. N I N I D N D/B 

Moves at slow speed. 
D/B D/B N N I I N N 

Swaying, shuffling, 
N liD N I I/N N D D uneven, era tic or stag-

gering gait. 

Frequent need to rest 
D/B B N D/B D/B D/B N N during exercise. . . 
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Key! 
N "'" ~o 1:1.Obilit.y problem 
I = Incor.venie~t 
D "'" Causes considerable 

difficulty 
B "" An iupos sib Ie 

barrier 

Reduced tol~rance to brisk 
exercise (need to move 
slowly). 

limited ability to stand 
for lo3g periods. 

l~paired bladder control. 

Extrene of sizE (dwarfisc, 
giar.tisID, obesity, etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses powered or manual 
wheelcha::ir. 

Uses walker, crutches, 
orthopedic C3nc. 

Prosthesis {including 

I, braces) for lOwer 
eXTremities. 

'

Decreased ability to tole­
rate sffi0ke~ dust. chemicals~ 

i pollens I cold winds. 

I Limited ability to grasp, 

I 
~elease or manipulate with I :::::;-'::~~~'.' ',n._ 
Li.mited reach. 

Rest: Areas/Benches 

DIB 

DIB 

IIJ 

I 

I/D 

l/D 

I 

DiB 

DIB 

B 

l/n 

NjI 

DIB 

DIB 

BID 

DIB 

1 

N 

§ 
~ 

" ' -" > 0 c C 
"~ O-~ 

o 
~ 5 

N 

N 

N 
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I 

DiB 

lID 

Nil 

liD 

DIB 

N 

N 

N 

i 
I 

Emergency 
PrOViSions 

" • 
" " o , 
~ ~ 

u 
~ e , ~ 
o ~ 

'" • g 
>­-~ ~ -.~ 
o 0-

" 0 
ru " ~ 

-~ • c 
o 

0_ 

"'"' 
DIB 

110 

N 

N 

B/D 

DIE 

B 

N 

n/3 

lID 

D 

I 

I 

I 

N 

J2 

Lighting. 
Illumill at ion 

, 
..., 'li 
,c: W 

"" ~ ~ 
~ .. 

~ 

~ < o 0 · ~ "" • ::;.,..... 
,.:::: c y c 

" ~ " · ~ • u c '" ~ ~ 

.~ ~ _ 0 

" > "'1 Q 
<r._ 

N 

I 

liD 

I 

I 

I 

I 

liD 

liD 

" " 

1 
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J3 

Rest Areas/Benches 
Emergency Lighting, 

Provisions 111 uminat ion 
Key: . . ~ . N • No mobility problem • .c Q 

~ "'0 I * Inconvenient 
" · • " w ~ ~ 

D' Causes considerable ~- u ~ k o , >- ~k 

'" a 
~ 0 ~ ~ u ~ 

difficulty ¢ 0 a .-< u 0 ~ 0 ~ 

o "' 0 ~ • ~ • ~ o • 0 

M impossible ~ u " . ~ " " • • B • ~ • w o 0 0 ~ u • w '" o " " ..; 0 " 0 "''' .,~ • barrier o~ • k ""~ 
. " ~ j(l . " " .. 0 0 ~e ,j..1 

• § 
~ w • 

• k " . ~ '" " o.J P \) 
• ~ ~ ,.::: ':J} III ,-,; 0 u • '" 0 ~ u · . 0.. " k -~ " " '" ~ 

"'" • 0 0 k • ~ - '" . .., . '-<0-< 
~ 0 

'" k '" 0 o a .'" k • o~ ..;~." 

:! '" • . w 
• 0 

~ 0 .. • ''0 .... '" "- " 0 
00 0 o 0 k'" 0 

o " ~ 8 "' • 0 • u 
0_ -~ o " u 

0 o " • • 0 w .". .... ~w 

-rl U • k.., '5"0,.::: .. 15 .'" .,.,.., k.~ 
~ 0 0. 0." 0., • U .0"" • > ~ 0 • ffi 0 ~ 0 0 00' ~~OO 

• 0 0 ~ 0 > O-rl 0'-< 0 k ~ " ~'Q"" 

'" U " • z 0 1'0 .w ::;. z~ Z 0. '" .... .... tI;),.....; 

Limited manual dexterity. N N N N N N I I 

Inability to turn head. N N N N N N I I 

Decreased ability co N N N lID N N I I 
stoop. 

Difficulty standing from I I N DIB N N N N 
sitting position, or in 
sitting down. 

Limited vertical motion N I N I N N I l/D 
with legs and feet. 

Limited horizontal motion N D N N B N N N 
with legs and feet. 

Decreased ability to B riD N N N D N N 
tolerate heat and cold. 

Speech disorder. N N N N N N N N 

loss of normal speed in 
motor coordination/slowed N N N riD B I 110 D 
reflexes. 

Fear of crime. N N N N N N D D 

Fear of heights (vertigo) N N N N N N N N 

Agoraphobia. N N N N N N N N 

Claustrophobia. N N N N N N D D/B 

Fear of loud noises. N N N N N N N N 
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Nesting placp.s not under 
cover (wLnd, rain, sun). 

Not enough places to 
~3tOp and rest. 

No provision for scenic 
overlook. 

Benches too high or low, 
too d(.'l'P nr .. hallow~ or 
~t..~~.rmrest. 

No altErnative route for 
flood cotldition stnlctures. 

No pedf' .. tdan 0nlt:rgeney 
prnvision. 

SignHh'ant ('hang€' of light 
1('v12'1 in tmlni.' 1 at entrance. 

Intt'rior Hp,hting not 
adjlJsted to outside 
ligbt ~"Hndit1onB. 
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Lighting, Illumination Signage/Hedia Cues 
Key: 

" N - No mobility problem .. • . 0 g I • Inconvenient ~ . .. . "" • "'. "" ..':"\1 • '" D -Causes considerable • " . 00 " • '" .. ... .. "" " difficulty ,,~ " . " .'" .-
" c u • ". .,.. 

B • An impossible "' .... u " g a· • " .... """ .... • . • barrier 0 '" . "ll • " .. "' ... m • 
• > 

. .. • oM " ~ 
." ~ C .. m .... . '"' " . 
0 .... 5 c '" ~I-o ..... ;:1 "'. ." • 0 ~ 1l,O .. ~ • 0 ." .. " .. 0 m • .. u " . . " .- ..... • · " m .. , " • • m . m 0 

" 0 " ~ u • u 0 " Ii, .-< ~ • .,.; "' .. . '" .,.. .. • • • · " .. ~ "''' . .. 0., ~ 0 ~ .. 
.. 0 0"" .. .0 • • • '" ~ • ~: m 0 a " · " OM 0 .. ° • • • .. " o • ~ .. 0 .. o 0 " ° 0"" t: .. 
<.0" .. ." eM .... :z .. '" " Z" " " 0 

Difficulty 'With environ-
mental orientation. I I DIB I DIB D N r DIB 

Understanding deficit. ,N I D!B Ii D DIB N N DiB 

Limited attention span. N I!D riD liD DIB D N N DIB 

Memory deficit. N I liD I 
I 

D DIB N N DIB 

Decreased ability to 
seq\lence. judge time, I DIB DIB D DIB DIB N DIB DIB 
direction, distance~ 
size. 

Impa.ired night vision. D DIB I DIB I I N I liD 

Impaired cutaneous 
sensation detection. N I N I N N N N N 

Chronic stooped 
N I N I posture. D D N D D 

Difficulty in main-
DIB DIB DIB DiB N N N 1 I taining equilibrium. 

Moves at slow speed. N N N N DIB DIB N BID DIB 

Swaying. shuffling. 
uneven, erMit: or stag- D D D D liD I N D D 
gering gait. 

Frequent need to rest 
during exercise. N D N D B DIB N B DIB 

.' 
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K2 
, 

Lighting, Illumination Signage/Media Cues I 
Key; 

~ 

N =- No mobility problem " " . 0 a I • Inconvenient " • ~ . "' a . "" '" 0'"0 ro .., 
D' Causes considerable I ro a " '" ~ 0 ~ 

I • ~ " ~ " '" u difficulty N)~ ~ ro "' O~ ~ " 0 " " 0:;('(1 .., 
" B = An impossible -," u ~ 0 ro if • ~ , ~ .. .c'" ." ro 0 0 • barrier 0 " ro 0 ~ 0 ~ k t;I) *r! 0 0 • " > a " • .., 

~ 
.., 

'C '0 - " 
.., ro~ ro " -&:w 0 ~ ~ 0 ~ 0 - 'C • e C - • 0 " " ~~ -~ C 

0 '0 ~ " '" 0 ro • ~ c ~ , 
~ ~ o~ • • § • ~ 0 " ~ ro 

" . • C 0 • c " u 0 " 0 
~ ~ ro '" N)'" ~ C 

C '" 
.., 

'" '" • Q 0 Q ~ E .,~ c~ 0.> ~ 0 -~ H 0 § 10-"'::: " 0 ro • • ro ~ c c..v: 
.0 • " 0_ 0 H g 0 • 0 § ~ 0 

'" 
M~ eM 0 e ~ 0"' " " 0 

,,~ ,,~ '" ," ZM "'~ "'~ ... N) w c 
Reduced tQlerance to brisk 
exercise (need to move N I N I I I ~ B :J/B 

slowly). 
i 1 , 

Lid ted ability to stand 
D DIB for 10:18 periods. I D N D 3 N D 

lmpairec ~ladder control. N N N N DIB I " 
, N I , , 

; 
Extre::::e of size (dwarfis8. 

N liD Ii I!D K I N I/D N I giantism, obesity) etc.). 

I 
Cardiac Pacemaker affected 

I liD lID I/D D I N If;) " by electrical i:;terference. 

Uses powered or manual I D I D D D N DIB lID 
wheelchair. , 

j USt's- walk(lr. crutches, l/D D l!D D D liD , DIE D!B 
orthopedic cane. 

Prosthesis (including lID D liD D D I/D N DIB DIE I braces) for lo .... er , , 
extremitIes. I 

! , 
Decreased ability tole- : to N N N N I!D I N N " ,. 
rat, smoke, dust, chemicals, 
pollens, cold winds. 

Limited ability to I grasp, N I N I N N N N K I 
release or ro.anipulate with ! 
upper exr:remities (anns. 
wrist, hands). 

Limited reach. N I N 1 N N N '! N , 
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__ M • ___ 

~ --~ ~~~~ 

Lighting, Illumination S1gnage/Medis Cues , 

Key, .. N .. No mobility problem .. 00 
• c g I • Inconvenient • . .. . " . ". " o~ 00 '" D • Causes considerable • ~ . '" ~ . ~ • ~ .. ..; .. '" u 

difficulty "' .... w • .., .~ ... " c " • ". '" .. 
B ~ An impossible ~""' U" 0 ~~ • ... 

~ "'.., '" . 0 • tarrier 0 • • ~ . .. .. "' ... • ;1 
• > 

. c .. • ... ... 
" .... • ~ .~ . ,.., '" . 
c "-' e- o '<; Ii'. .. H oil. " • g 0 oM 

• 0 
........ ~ .... • '0 .. .. '" '" 0 • • ~ " ... . .. .. c .... 0 

• c • '" u .. • • ~ • . • " 6b~ • u 0 " u " C 
H .... 00 ~ .. 0 .~ '" ... " • • • • · .. E ... ... .~ it> .... 0 ....... 

~ ~ c"'" .. .c .. u • • • ""' • 0.. e .. · '" g::: " .. 0 • • • ~ ~ . o • ....... c 0 .. 0 0"" t: .. " "' ... ~'O C' ... ..... " .... "' .. Z" '" " 0 

Limited manual dexterity. N I N I N N N N N 

Inability to turn head. I lID lID lID N DIB N D D 

Decreased ability to I I I 
stoop. 

I I N N N N 

Difficulty standing from N N N N N N N N N I 
sitting position, or in 
sitting down. 

Limited vertical motion I D I I lID liD N DIB I with legs and feet. 

Limited horizontal motion 
~th legs and feet. I D I I I N N D/B I/n 

Decreased ability to 
tolerate heat and cold. N Ii N N I N N N N 

Speech disorder. N N N N N N N N lID 

Loss of normal speed in 
motor coordination/slo~ed D D D D I I N DIB liD 
ren-exes~ 

Fear of crime. D B I B N N N N D 

Fear of heights (vertigo) • N N N N N N N N 1 

Agoraphobia. N N N N N N N Ii I 

Claustrophobia. N B N BiD N N N N I 

Fear of loud noises. N N Ii N N N N N N 
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K4 

Lighting, :Lllumir.ation Signage/Media Ct:€S 

Key: ~ 

" " N ~ No mobility problem " 0 " 1 Inconvenient w , • -= 0 = " eo. .£! 0 "" W "M 

considerable " 0 ill "" ~ ill ~ 

D ~ Causes ~ ,.. ... .., I- "" " difficulty "'-., ~ w .c ::,.,.. H 0 
0 u • on~ - , 

" ..-! ...; U U 0 • p. , 
~ 

B = An impossible ~ -".c "M w 0 " E1~ " barrier 0 " 0 ~ • u I- m ~ w , . c ... ~ • ~ 

'!l M 0 - m~ '" ~ ~~ ~ 

13 0 ~ 0 - -ill 0 ..., 0 0 "" _M "" - ~ 
0 "" ... u '" 

..., 0 • • ,.., ~ 

H ~ u o~ • • " " .... 0 ,. • • " • 0 o 0 6 o « 0 0 y - - w ,.. "'- u CI ."", - "" 0 ill ill " au E ~u 0- o., ~ 0 ,.., 
" 0 0 " ".£! h 0 W • ill • ~ • 0.. • 0 0 ... • '" a- u ... 0 a • 0 E -0 = • .-! ...; 0- 0 0 u 0 o.c l- I- e 0 

'" ~ f-J"tJ {.:; .... , "'- ZM V! .... Z H 

'"' " u 0 

Uses wl:ite cane for guidance 
DIB DIB (visually impaired). D I D I I D DIB 

! 

uses gcide dog. , D D I I I DIE: 1 DIB 

Limited ability to acqui re D D n D D D DIB nil DIB 
or p=ocess visual stimuli. 

! 

Limited ability to per- N I I I D D ~ N liD 
ceive or process auditory 
s'.:inuli, I -
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Key: 
N '"' No mobUity problem 
I = Inconvenient 
D = Causes considerable 

difficulty 
B ~ An impossible 

barrier 

Difficulty with environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory defici t. 

Decreased ability to 
sequence~ judge time, 
direction, distance~ 
size. 

D/B 

D/B 

I/O 

I/O 

D/B 

nil 

D 

lID 

I/D 

D 

Impaired night vision. liD lID 

Impaired cutaneous 
sensation detection. N N 

Chronic stooped 
posture. 

DIB D 

Difficulty in main-
taining equilibrium. DIB 

Moves at slow speed. D 

Swaying, shuffling. 
uneven, eratic or stag- D/B 
gering gait. 

Frequent need to rest 
during exercise. DIB 

I/D 

D 

I/D 

DIB 

Ll 

Signage!Media Cues 

DIB liD I/D I I/O 

DIB lID I I/D I/O 

DIB N I liD 

B I/D I/D I N 

DIB I D I N 

lID N/I Nil N 

N N N N N 

D I o I N 

I N N N 

D N I/D I 

D N I/D I/D N 

DIB . N D N N 
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I 
I 

Key: 
N '"' No mobility problem 
1 = Inconvenient 
D = Causes considerable.-

difficulty 
B· 1m impossible 

barrier 

:Reduced tolerance to brisk 
exercise (need to n:.nve 
slowly) • 

Limited abili~y to stand 
for long periods. 

Ir:paired bladder control. 

Extreme of size (dwarf 15:0, 
gia:ltisr::, obesity ~ etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses powered or ctanual 
wheel('.ha:ir~ 

Uses 'Walker. crutches, 
orthopedic cane. 

ProstheSlS (including 
hraces) for lower 
extremities. 

Decreased ability to tale-. . rate SOOKe. dust. chem~cals 
pollens, cold winds. 

Limited abilj ty to grasp. 
release or manipulate with 
upper extr~~ities (arms, 
wrist,. hands) • 

l.imited reach. 

~ • ~ 
~ 

" • .~ 

c 
"-
~ 

0 

M 
0 - . 
c :.1 
~.., 

tt .. 

• 0 N 
o • 
Z..J;: 

D 

I 
DIB 

N 

I 

I 
D/' 

DiB 

DIB 

DfB 

K 

1 

1 

L2 

SignageiMedia Cues 

• ~ c 
0 i!' 0 
w "' ~ 

V tt ~ 

" ~ • • .c • M 
0 • • ~ • . " " .~ 

"'" .... 000< ~ 0 
v v ~ " • ~ • • . 0.., . 0 ~ . 
il 0 ~ ,., ~ 0 " 0 

~ 0 .... ~o , W tt 0 .... c. .~ "'" .. ~ ~~ . 
~ "- .... f 0 0 .c .~ ,w",:: 
tt • .. O~ " • 0 0 • ~ 0 • ~O ~ " " " N 
O~ " .c u ~ ""' -0 0 ~ • >.~ " 0 - > ..... " - 0 '" 00- ~ • 0 ~ " - . .. ~ '0.0 • • § " ~ c 
0 ~ " • .0 • " " 0 ~ 0 • U W ~ 0 • • ";;2 !';l ..... 
0 ~ • 0 • ~ .. C 0", .. 0 

'" " 
,., c '" • 0 '" 0 v 

'" v 
.. c 

D D , I/D 1 , 

DIB D/B N D N , 
N liD N liD N N 

N N N N N N 

N I N N N r 
" .-

liD liB I I N N 

liD DIB N 1 N ~ 

DIB " liD N I N " 

, I N N N K 

N I N N N K 

N I N N N N 
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Key: 
N = No mobility problem 
I = I~convenient 
D = Causes considerable 

difficulty 
B = An impossible 

barrier 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting down. 

Limited vertical motion 
wi th legs and fee.t. 

Limited horizontal motion 
with legs and feet. 

Decreased ability to 
tolerate heat and cold. 

r 

rID 

r 

r 

D 

D/B 

N 

Speech disorder. N 

Loss of normal speed in 
motor coordination/slowed niB 
reflexes. 

Fear of crime. D 

Fear of heights (vertigo). D/B 

Agoraphobia. D/B 

Claustrophobia. D/B 

Fear of loud noises. D/B 

o 
~ 

• • 

N 

rID 

N 

N 

rID 

D 

N 

rID 

D 

D/B 

rID 

rID 

rID 

r 

Signage/Media Cues 

§ .... 
~ • • 
~ '" "~ .~ ..... 
" " ~ ~ 
o '" 
" . u • 
~ B 
r 

rID 

r 

r 

D/B 

D/B 

N 

D/B 

rID 

D/B 

D/B 

D/B 

D/B 

D/B 
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N N 

N N 

N N 

N N 

N rID 

N r 

N N 

N N 

N r 

N r 

N N 

N N 

N N 

N N 

L3 

N N 

N rID 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N B 



Signage /Mea ia Cues 

Key: ~ 

N = No mobility problem rl " C " 0 

I I • Int.OllVenient rl ~ -" " ~ 

« u • ~ 

D • Causes considerable - m ~ « 

I I 
~ e ~ • ~ 

difficulty c c ru " 
I 

ru 0 . c .. ~~ 

B • An impossible ~ ,.c - m " -0 , 
0 " U 4 0 • .. 

I !-Jarrier ~ • c . 0'0 . c~ . 
I 

c c ~ 

'"" "" ~ .. c 
~ c .. ;::,.....j uo c • 0 

" "" "- Url "'" .. -~- . 
u c -• " = ~ mu Wi! 

" • • .. .. OU 0 • c " 
c u 0 • 'I"") l'Il ~ 0 N 0 N 
.~ . o~ c '" u u_ -0 " " 0 ~ 0 >,u 0 ~ rl "rl U 

"" rl 0 '" • o~ u • c § c ". . 
« " " ~ £ o~ c « 0 c 4.; <;.; • • 0 .. "'" m '0 0 " 0 ~ • N • ~ • • 0 e rl • c-
o • 0 0 .. 0 ;; " ... 0 0..< m..;::: ... c 
z.c z m .., 

" « 0 z .. 0 " c '"'0 

Uses white cane for guiciance 
(visually i:npaired) • DIB DIB DIB lID D D II''' 

Uses guide dog. DIB DIB DIE !lD D D I I 

iimited ability to acquire 
or process visual stimuli. DIB DIB DIB lID D D lID 

Limited ability to per-
ceive or process auditory DIB I liD N I N lID 
stimuli. 
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Micro-Climatic Factors~ 
Weather/Pollution 

Key: 
N = No mobility problem 
I ... Inconvenient 
D = Causes considerable 

difficulty 
B ... hi ialPoss1ble 

barrier 

Difficulty with environ­
mental orientation. 

Understanding deficit. 

titr_itcd attention span. 

Hemory deficit. 

Decreased ability to 
sequence, judge time, 
direction. distance. 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

I I 

liD liD 

liD I 

N 

DJB DJB 

niB DiB 

N N 

D D 

Difficulty in rnain- DIB B 
taining equilibrium. 

Moves at slow speed. nIB N 

Swaying. shuffling, DIB B 
uneven, eratic or stag-
gering gait. 

Frequent need to rest 
durin~ exercise. DJB DIB 

1 

DJB 

I 

IJD 

DIB 

D 

110 

I/D 

DIB 

DIB 

DIB 

DIB 
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I 

DIB 

liD 

liD 

D/B 

DIB 

I/D 

DIB 

DIB 

DJB 

D/B 

DIB 



Key: 
N ... No mobllity problem 
I ... Inconvenient 
D = Causes considerable 

difficulty 
B * An impossible 

barrier 

Reduced tolerance to brisk 
exercise (need to move 
slowly) . 

Micro-Climatic Factors, 
Weather/Pollution 

DtB DIB D/B DIB 

limited ability to stand 
for long periods~ , niB DIB Dtll DIB 

Impaired bladder control. 

Extreme of size (dwarfism~ 
giantism, obesity, etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses power~d or manual 
wheelchair" 

Uses W3lker~ crutches~ 
orthopedic cane. 

ProstheSis (including 
braces) for lower 
extremities. 

Decreased ability to tole­
rate smoke, dust~ chemicals, 
pollens~ cold winds. 

Limited ability to grasp, 
release or manipulate with 
upper extremities (arms ~ 
wrist, hands). 

I 

N 

ltD 

DtB 

Dill 

DIB 

N 

N N I 

I 110 DIB 

N N rtD 

I B 

ltD DIB 

ltD DIB D/B' 

DtB N N 

N riD DIB 

Limited reach. N N rID liD L-_____________ .~ ____________ ~ 
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113 

Micro-Climatic Factors, 
Weather/Pollu~ion 

Key: 
N • No mobility problem 
I w Inconvenient 
D '" Causes considerable 

difficulty 
B • An impossible 

harrier 

Li~ited manual dexterity. 

Inability to turn head, 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting dovn. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet, 

Decreased ability to 
tolerate heat and cold. 

N 

I 

N 

N 

1 

I 

D 

Speech disorder. N 

Loss of normal speed in 
mot.or coordination! slowed D 
reflexes. 

Fear of crime. N 

Fear of heights (vertigo) N 

Agoraphobia. N 

Claustrophobia. N 

Fear of loud noises. N 

164 

N liD I/D 

1 liD DIB 

N N lID 

N I D/B 

I DIB DIB 

I D DIB 

I N D 

N N N 

DIB D DIB 

N N 

N N N 

N N 

N N N 

N N N 



Micro-Climatic Factors; 
Weather/Pollution 

Key: • 
N lilt No mobility problem . . , 

~ "''' I " Inconvenient "~ ~~ 
0 0 

~~ D - Causes considerable 
., § '" • 

difficulty .0 ~ M '"0 > oM . 
B 1m impossible 

. 
il Ok " M • = U k " C.oM 

barrier 0 u ~~ ""Ok • m " ..... '" m k • > I'C <J !'J 

'" 0 " ~ , "" • M 0 . ~.;; wu 
~ " " u ", 0." , 

"'~ "." :0 ~ ,::.: w ~ 0 u f" • .c~ " .... '" "'. • • m k ,......j .... 4! 
~ 0 ~ u 0 " III 0 0 

'" " "U H~ 3: c::.,.... 

Uses white cane for guidance 
(visually impaired). D D D DIB 

Uses guide dog. I I D I/D 

Limit.ed ability to acquire 
lID I/D or process visual stiouli. D D 

Limited ability ~o per-
l N N N 

ceive or process auditory 
sti.:nuli. 
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I CITY MATRICES : /J2.J 
A 

~ ~ 

~ ~ 
, .. .. • k >- k .. 
• • • '0 • • • • > > i5 !l .5 -5 i5 ! i5 => 0 0 ... 

LOCATION • END COh~ITION 1 2 3 4 5 6 7 8 9 
Portions of walkWay are X X X X 4 
hidden from view , 
(crime potential). , 

Overcrossing/undercrossing X 
, 

1 , , 
is not close to public 

I trans~ortation stoE' 
No sidewalk at X X X IX 4 
end cond.ition. 
Parked cars 
restri~t aPEroach.* 
Parked cars obstruct 
view of approach.* , 
No accessible X I 
parking.** 
No detectable pedestrian , X X X X X X 6 
crosswalk to annroach. I 

Driver's view or 
pedestrian bloc~d.* 

, 
WALKWAYS I 
Pedestrian walkway on 
onlv one side. 
Walkway less than 
48" (teo narrow). ** 
Headroom beloW" 
6 1 10".** 
WaU:: .. ay through IX I 

1 
"long" tunnel 
(over 40 1

), i 
-structure vibrates 

J I (traffic) . I 
Abrasive or perforated X 1 
material on vertical sur-
face aci1acent to walkway. 

~ 

Objects project into 
walkway (si~s~ trees etc.) 

SURFACE MATERIALS , 

Manhole covers and gratings X X 2 
in walkwav. 
Highly reflective 
surface ma~erials. , 
Grooves and patterns (cast , 
into walkways or caused by I small paving units). 
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" " ..: 

A ~ " " " • " " " I " 1:i ] Q ~ • 1l • • • • , 
<!i > 6 6 <!i I <!i 0 

;0 0 c '" '" I 2 3 4 - 5 6 7 8 9 
Large, deep X X X X X 5 
expansion joints.** 
Uneven and irregular X X X j 

surfaces. 
surfaces 

,-
Loose and soft X X X X 4 
(gravel, sand, etc.). 

, 

Rnugh - x . 
surfaces. 
Discontinuous sorface X X 2 
materials. 

MAIN,!ENANCE 
Debris from erosion 
:)n walk-wav. 
Disrepair (frost heaves, X 1 
potholes~ etc.) • 
Disrepair frorl vandalism X 

, , 
or accident (handrails. 
guardrails~ etc.) . 

STAIRKAYS I 
St.f.lirway is only means X 

i 
X J( I 3 

of structure.** 
, 

access to 
Stairway only on one 

I I side or structure.** 
Poorly lighted steps, , X X XI 3 
stairs. ramps. , 
Treads less than 11' , 
(too small) • , , 
Projecting I 

, 
, 

ncsings. , 

Open i : , 
~~ers. 

, 
R:tsers greater than 
711 (toc high) .** , 

r-e-u-:;c·greaier than -L+ 6"' (too high), , 
Step (settlement) between X 1 
"'-F-Proach a.od structure. ** I . 

t 
DangerDus stair 
loca~ion~ 
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A 
I Vtl.Ly ramps X 1 

provided. ~~~ ----+---+---+---+--~--+_--t_--t_~t_~~ Only ramps- provid;::"ed:r.:o:::n--
one side of strocture~ 
Pathway leading to over­
undercrossing too 
steep and long.** 
Ramp too long (exceeds 
30 fe~t). ** 
Ranp too steep (slope 

I greater than 1:12).** 
Ramp too narrow (less 
than 4SlT).** 
Cross slope greater than 
1:50 (too steep). 
~·e across structure 
too long and steep.** 
No curb 
cuts.** 
Helical 

x 

, 

x 1 

x x x 4 

x 1 

x 1 

x : X x 3 

x 1 

X X x x x 5 

~rC'."m"p::.. ;-::cc-...,----- ---------+-+--+---+---1--+--'-' ---'--+-+-1 
Ramp layout 
inconvenient. I 
Abrupt transition to 
connecting walkways. , t' 

i' I, 1: .. -1---+; , -1-_4-1 

Ram.p exits directly into ' 
street or parking area (less 
than 6' clearance at bottom 

of ramp). I' ' t-' 
Sollards in- the rnfdrd"l"".-----lI--~ -_.-
of entrance to the I I:' 

ramp. ..,c:--------i' __ -+: -+----+1--11-+-+----+-+-1--1 
Steps in the middle 1 
of the ramp. 

HANDRAILS _.,...,~_,,-
Handrails higher thanC--------+-x--+---t----t--+---}---}---}--~--+-~l 
36" (too high). ' 
Handrails lower t:--hau--··----+-+--+-----+x--+---I-.-fe.-.-fe-.-l---J.-I1 
32" (too 10w).** 
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, 
I .. 

... \ I-i ~I .. I .. I .. I .. A I~ 
.. 
~ • w ~ 

~ 1 ~ j ~ ! ~ .5 > .5 " :S 0 '" , 
2 3 /" , <I 7' R a • 

NO 1 
handrails~** ~,"-__ ~-+ __ ~~ Xi X XI X X 

X Handrail inadequate for I I : 
f-:§-,?mfort~ble. grasE· .. ~~---+-'"---1.-_+ I __ + __ + __ I-__ !-_ 

HandraH material metal I X 'I X j 
I I ' , +---
I I or aluminum (hot in hot 'I 

weather~ld in cold). 'I' 'I'......J 
Handrails not X I 
continuous. ' 
Hand'iails don I t extend 
far enoug11 (1' at top and 
bottom of stairs and r~mns\.** 
No handrails on 
ramps. 

GUARDRAILS, BARRICADES. 
~DESTRlAN!VE:>{~CULA:R SEPARA'rION 

I 

: I 

X X 

X X 

X 

Barricades not detectable ' X I' 
(blind cane). 

, I 
I ' , 

i i , 

I I I , 
, , 
I X 

, 
I 

x 

.., 
~ 
0 

"' 
5 

1 

f--, 
2 

2 

1 

1 

1 Guardrails net 1-11 
continuous. \ I -- -+--I---+-' T ,+ I" ~X +-x+--+-..J-:"/ Guardr~~· low . 2 

f.M!s~~an 42") , ___ ,,_ --1-- '.-1--+--.L~,~--+--I--,,-t--+"'2rl 
No pedestrian I I X ~ I X 
~rdrrl:i1s •. __ , __ , ___ , I'· ! "-:C-

X 
1'-;-1 

Inadequate !' " 
g'.lSTCra Us. 'X I, h, +--1' +---, ' f-.l Guarcrail pesh 1 I 1 
hazardous~ * , i 
No detectable seCpCa~r'CatC71~o-n---'-T!, ' I X I I' X 'I Xf'j' X 4 
bet~een bike~ay and H--1 

,I i' I 
pede,st rian way. .__ --1I--+I--+-+--'i-~..-i---1"'7-l 
K'~' detectable seperation j; l i !! X 1 
betveen r?adway a~d ~alkway. ---\.~"_ +, --~I-'-l---+-'-+-_.+---+-1 
No detectable separation I 'I 'I II: 1 ~ I 
between walkway and parking _', - i I I L 
~~~-c'~~-'~----'~~-+-+-+-~'~+~'-c~~' -~~ 
Unprotected sidewalks !! I X I X X 3 
(cars, edges, etc.). j 

ESCALATORS/ELEVATORS ____ • _______ I--
~s-c-a-la-to-r-s;i~::::::_-:::::::::_' __ -_-_.-.-.---_-_-'---'---.:::.:::_._' ---.--------------....;1--1 
Elevators. 
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" ~ "' A 
$ ... I " ~ .. ... ~ ... g ." • i • '" ~ $ $ ~ 

;§ g g > • 6 g 6 0 '" 0 .... 
REST AREAS/BENCHES 1 I ? I 3 , ; , • 7 , .. 8 0 

Resting places not lIDder , I X 1 
cover (wind rain sun), I I 
Not enough places to x' X X X X 5 
ston and rest. 

[ i 
No prOVision for I , ! 
scenic overlook. i I , , 
3enches too high-· or low~ , , 

X 1 I I too deep or shallow_ or 
I I with no armrest. 

! 
, 

EMERGENCY PROVlSIONS , 

No alternative----route tor I 
flood cOddition structures. 
No pe.de.strian emergency X X X X' X X X X X 9 
provisions. i 

LIGHTING ILLL~INATION I I , i 
Significant change of light I Xi I ! I 1 
level in tunnel at entrance. ! I 

Interior lighting not X I I xi 2 
adjusted to outside i li~ht conditions. 

, 
Glare at cnd 

X I , 1 
of tunnel. * 
Tunnel-too - I . - -

--Hx 
, 

X 1 
dark. * , 
Glare and flashing X 2 
lights from vehicles. * I 
Poor , X x1 X I X [ X X 6 
illumination. * I i 

, 

SIGNAGE/MEDIA CUES I , , 
No signage ~ndicaflng X , X 

, 
X X X 5 

location of rest areas. 
, 

Street signs too high, 
too low or far. , 
No special signage for , , 9 X i X X }[ X X X X X 
the visually impaired. 
Traffic lights with" 
short_. green c:ycle. 
Complicated instructions , , X I I 
on sign~: 
No wa.rning of potential X Xi X 3 
hazards. 
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A ~ i $.< I ~ " I" I ~ -' 
" 0 " " 1'i " . 0 " 0 • 0 

§ 16 I' 
, c 6 6 , 16 0 

,0 0 :0 ° !-< 

1 2 I 3 4 5 6 7 8 9 
No orientation cue as X I i X X X X 1 X ! X 7 
to start of approaeh. I i i , , 
Lack of orientation X X X ! X X X X 7 
cues 2:enerally. 
Pathway junctions which X X 2 
are not at 90 0 angle 
or which curve. 
No detectable orientation X I 1 
cue as to start of , 
channelization. I 
Walkway not X X i X X X X X 7 , 
channelized. 
Traffic X I X X X X X X 7 
noise. I 

I 

i , 
HICRo-CLlMATIC FACTORS I ! 
High wind gusts X X X 3 
present. * 
Wind generated X 1 
by traffic.* 
Inadequate provision i 
for rain-water runoff. 
Walkways and sidewalks X X 2 
not kept clear of snow, 
ice and debris. 

*Responses to these problems may not indicate that the problem definately 
exists, but rather, in the opinion of the observor, that the problem 
probably exists quite frequently. 

**Based on the 1961 ANSI Standards. 
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B 
LOCATION & END 
CONDITION 
Portions of 
walk~ay are hidden 
from view 
(crime potential). 
Overcrossingl 
undercTossing is 
not close to public 
transportation stop. 
No sidewalk at- end 

WALKWAYS 

6 

• 

! !;I ': 1, I' 
I 

i !:d~~i~i:~."':~~=~Y II! ! ! 1 I 1 : x' 
P.:"-;~'-':"""--"-";"":-~++-t4-H-H+H+-+-+-+··+-+-+-d-+cl 

Walkway less than ! II 'I' 'I: X] 1 
48'1 (coo narrow) ~** ! , 1 i' 1 I ~ 
Headroo~'below I 
6 1 lOll .** ' , , ! I ! 
walkway through ; -t-I+-H--+,-l., -+_1-_+--':'. --,- , 
"long"tunnel I' I I I I ' I 
.. {QyeI:....!!.QC.l...-.. __ ~_ -1_+-[" .- 'i-l-I-+- -+_+---,--+1--+-+, -J..' --+-d--+-.1 
~~~~~;~~~. vibrates ~'! i: 1 Xi 1 
Abrasive ~ per- ,I i X Xi X Xi 

fOTated material on I' \ I I' I'. 'I' i! 
V€!Ttical surface 1 I I; I! 
adj acent .. to walkW:i:lv , +-+' -t-+++-L+"jf-+-vtl_+--+I--if--iI-i-~'i-1--.l-.l 
Objects project into j i X x· 11 'i X 3 
walk:lilay (signs, t:Tees~ I: I I' I" I 
etc.). ' ' 

4 

172 



S"RFACE MATERlALS __ . ~ 1(2J]14; 5' 6' 7 8 9 10 II 112,13 '14 '15 16 17118 ,I?, .. -;:-
Manhole covers ~nd~X' XI X, I XI X I! I Ii I X I X 8 
gratings in walKway. I I I' ,I 1 : t i ! 

. ' - h-:-

Hig~lY refleC~i~e X! ! i ! l 1 ! ! I 1 I 1 .. _,1. ___ i 1 
sur ace mater a s. 1 II' :--1 ..... 1 .... -t--:--t-;;t-Grooves and patterns '; i ~! : ; : X I Xi 
(cast into walkways or : I I: ,I ~ III. : l 1 :: 

caused by small i 1 i! : ~ ~ I < I ' 
-)civin:> uc::.ts). ,I i 

2 

;~~~e jo~:~~. ::pan _~Ii~_~~ ~f_~+!!":~·_xt--x,,x-+:I x--t~c--r~:c-J[-t_,x"l,""I'_T---j! v ~41l 
Dr-even and irreg- ; I : I' 'I X Xl A 

ular surfaces. : i ! : ii' 
~'-'I"-.o!;o"-s'"e-"'a"'n'-d!.!'Js"'o'"£~t~---~;-'rl-+:-+-+I,·vxtl ox-+-:. +, --j I!-ti~+-t-~t-;;x ; X j-x --- -t-I-, --1--:=5-1 

1 surfaces (gravel~ !!' Ii' I 1 I,' 
hsand ~ etc.). ~: ~,-+--+---t~c---+-c--+-+--1~+-+,-j 

Roug1; ; "X,li i : 1 I " ,i "I: 1 
1 : I I : : : ! _ 

~Surfaces ......... ~--------"-t,+-t-~-f-f-;--t·-+--+'-T-+'-+-~'--I-+-+--fi--+--1 
1 Discontinuous sur- ! I! I I, !: ',i : ,i il ' 

face materials. j I i 1 ' I i I 
HAINTENANCE I ; ; IIi!,!! 
Debris from-erosion I: xl xl xl! +-+: 1 LliliJ 
on walkway, I" _ ~ I ' I ' 

r.D"'"i-· s.;<"e"'p"'a'ii=r"7(f;cr=co:-:s:-:t-----tlX-+-,x1�-t1-t!, -t! -;-x-fl-t--i-tl: -tl-r-T,I I ' ~~ 
heaves, potholes etc.).l :' ,'f I, ! t' t' 
Disrepair from vandaliso: l Ix X]X:X: I! ! I X, X I r---l,----- ,"-- I 6 
or accident (handrails, :, !:: II ! I., I i I 
g~ardrails~ etc.). " " , 

STAIRWAYS , ! 
Stairway is only means ' i , -, i I X" . X' 2 
of access to structure.j* I! ; I J i i ~! f ! I ! 

Stai'!:"Way-' -o-nly on one " -+-t--'-f,-f,-f-+-X-'---'-~--L-t!-I--:--+·-~ i,-t--
I
-1! 

I side of stsr~u~c~t~u~r~e~·~ __ -i'-C!-cl-+-i.-~~'~I~!~t-----=+I'_:_--_:_--_t_:_-t---t--1-:--i' 
Poo!:'ly lighted steps, 1 1 I ' X X;Xi X xi X X X X ! 9 I 

, ;~:!~-~.\:~:E~han=.:-;l~I-;';-' -----t,-+! ~-~x-'--+-: -ir--", ...... - ····-y·--1, --------~,' -:-+-:--------+-:1-1
1
, 

' ('00 sm"1). I,' I I I 
~ ".:;.Of''-------+', ~+, --t' -c---1!-i-:ot' ---+-'--::-:--r---1 _.-'--'--+-+--l Projecting 1 ' I ' I', X: Xi x'i X I' I, .' 4' 

. " : ! i ; ~ " ! ~~s~ng.:'~_ ': --L ' t ---- ----~---i---+--_1 Open ~~~~~r-,t-+ !--t,-c,. t--:-;-t-1t-: --j1~H!~r-, : , 
risers. I, t :: .. L :',! 

hR~'~' s~e~r=s'-=g~r~e~.~t~e~r:--:t~h~a~n::----+-' 'I . ~--,I+! -+~-+ -t", -+i -1---+-1-, -+-I-+--t.-~t !,-+, ~t---l. 
7° (too high).** :' ' ,l i 

~C'u~r~b~g=r~e~.~t~e~r~t~h~a~n~~~·-t--r++t-t-t-t-r 
6" (too high). 1 , I' I 
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8 
I 2 314 5 6 7 

x 7 Step (,settlet:lent) I! X X I I' I 
between approach iii '1 ' 
and structure. **, ' t ' -I--
~~~~----j-+-t-t+-H-rt,~ -t--+-+--I 

D1ange:ous stair I ',. , , i ,I , ! 
ocat10n. j , 

j i i' : 
RAMPS t J 1 
Only ramps--- ---+-, X,,",0cX++X"-, +'X;t-+-t--r-j--+,-I-, ~X+x;;t-l-t-",x IX 8-

, d d Iii i 
provi "e=, 0-.==,," -+-H-+-+++-+-~-I--+-+-+-+-+--+--+-j-+---unlY -ramps providecr 1! ,I ' j 

~~r~~;u;!~e of : ' 1"_1-1' -+1 ++++ .... i-+-+-I---+-i-1_1t-' -+-+-+--1 
Pathway leading to ! I : ! : ! I' I' l 
over-undercTossing i I ; i ; 

~Qg steep and long ~ *::.*=-+::+' ::+::+::t' -t:t:+-i'I--l--+-t-t-:::'!' -::-t::-,"I_+---1 -+-t--; 
Ramp too long (ex- .X!X X X i Xi! XI, X X, , X X 11 

~~s 30 feet) "~--i~' *-h,L'-I;;-!;;i- t-t-++-+-;;-~-il~t' --"t-;;-t;;f--;-;;-t 
Ramp too steep XX~ lXI, X I' I XI X,X X,X 10 
(slope greater than 'I'! 11 i' , ill I 

~:!~\:: r.arrow ] j , I I: I I ! ,I 

(less than 48').** ; , 
r-tt'oss slc.nl? greater ,I I . X X:" 2 

than 1 :50'- (too steep).; ! i ! l~;t'_+;;-f'--+'-+-:-,"-+-;-+ 
Slope acr:osS- structur~X: X: IX "··I--t-f-I--+-t-tl "X , X! i' 1 ; 5 
too lonE and steep.** I : j i i ! +-+--~---+~f-+-+-c-4 
No curb cuts.** Ix;x IX: 'f-+-+--+-lX"+-vtx-t--ii_t'-'X,-+_H6'-j 

H!~~!.~,~~e~~~!~y~~~:m~/~ .. ~: .. ~==~=+=T;j ;.n+,t+!:::;:,.=~~t-+' --'Hi -_·tt..:x'+--+ 1:,-+'-+-+-+-=1-1 
inconvenient. i ,i ~ '+--+' -+-+-1--+--1 
Abrupt transition to 1 I, ,,' 1"1, i I" 1 

connecting walk~ays. .+-~~;4-+i;1c-~.l+-+--C-+-+-+-;-+~-t-+,-1 
Ramp eXits directly -I' X lx, 'r IX', I ,I' 5 
in to street or park- ',i,:, !, 'I ' I! I ", II' 

ing area (less than 6! " Ii: I I 
~~e:~;;~~ at botto~ j! i i .. I_ ... +i_'_+,;t_~ i'f-+-f-..;'-i-l-t-i' -t-' -j-,-I 
Bollard. in the mid- "'I jill' I i II I X! I I, 4 
dIe of entrance to " , I 

1'1 ' 1 1 ' the ramp. ",,--+-+-I-t-+-+++++--j-t--+-l---t-t---+-r-+-+--I Steps=i"n"'t"h;;.""m"{'(fdle t , I, I'! 
II ,I " "I of the ramp. ~ 

Handrails higher than 
;!~t. (too high). 
Handrails lower than 
32" (too: low).** 

I ; ; i 
, 
i 

: I I 

,1 
, 

:X ! X X , 
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B 

Handrail material metal 
or aluminum (hot in hot 
weatber! cold in cold). 
Handraili·onot 

. continuous. 
Handrails don't extend 
far enough (1' at top 
and bottom of stairs 
and ramos). ** 
No handrails on 
ra:nps. 

i ~ , 

I : I I 
!X:XrXII , , ' 

GUARDRAILS, BARRICADES, I i I' I' 

PWESTRlAN!VEHICULAR ,: 
~ARA~~ , 
Barricades not detect- I I ~ I 

~ac'!b",le~~(b"l", i"n~d~c!!an"·")L·'---_-+' ~++-1.x-r- 1--+ 
Guardrails not I ~! XI i 

x X 

I 

I , , 
, I , 

I 
I 
i 
! """ t , 

, , 

, , , 

continuD.::!s, , ! t+..... I 
Guardrails too low : I I,!: I 

, , , , 
, 
, , 
I , , 

i , , 
I , , 

-

X X 

, 

i 
I 
, xi 

, ( ") , " !: 
less than 42 . I -c-f-+: +-1 .... .+ ... 1--+-1--+-'-+-1-' ~I--~,_---+_+-

No pedestrian I: ~ !i II , , ---. , 
, 

guardrails. , Ii...... ' i 
Inadequate ! 

~~ardrai1s. 1 j . i 

13 

6 

3 

6 

, 
2 

I 

3 , 
,,-

7 G;larcrail mesh ; X j 1 Xli" ii l}l x: xI:,' T I' I' I' 
hazardous, ••. ;·~___ J I' : ,;. - --- ' ;;1--++- --" --l--0--h-+-+-+---+-+----I 
No deitecbtabel sePb-i1._ IxxlXlX Xii> X,:X ,I: X X: X Xl Xii X 15

11 

; 'Way a<::~~strian wav_ , -----1",1- 1 _ _TMMM -~-1 arat on etween ~- - _____ .. ___ ,+--+_+' -+-+-i I: .. 

! t.:o detectable sep- 1 I I X I 

I aI'ation between road- I :': I ;! I I_ 

k~'::?' and walkw~~ ___ l' '-+-'-+- --t-+-,"'-+--i-' --1-+-4- ., . ! 
No detectable sep- i -r--: l-r 
aration between I I 
~~lkway and parking lot ~ I +-+-+-+_1----1 
Unprotected sidewalks ! i I X X 2 
(cars. edges, etc.). 

ESCALATORS/ 
ELEVATORS 

!Escalators. 
-Elevators. i 2 



--~ --~ -~~-~-~-~~---

B 
REST AREAS/BENCHES I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17' 18 19 

x x X Resting places not X xx x ! X 8 under cover (wind, ! 
rain t sun) '-' ~~-----+-+-J d-dcdchl--f.--f.--+-.t-i-+-+' -c-l--+-+-ic-+-,-l 
Not enough places to X X X xi]O ,IX I, X X X 9 

~s;.:t;,:°t:.P --,.",n:;.d-,r~e=s,-t.;-__ 4-+++-J-1--'-+_1- :_1--1--1-_>--+ ~-+-+-I-l--I--l 
No provision for I , i 

~"~~"~.~O,"O,,!kT'---+d-+-hd-++-t-I-+-O+-+-+-I-+-Ir-I-+-I-+-;:-I 
Benches too high or X 'I X X I I 3 
low, too deep or \' i I I 
shallow. or with I ,; 

EMERGENCY PROVISIONS 
No alternative route 
for flood condition 

i I I 

i 
x X X X No pedestrian emergency X X X'x X X X X X X X X x-; X X 

PTovision~,C'_' _____ -+_~-+-+-+-+++++ __ ~_+-+ __ +-'-+~+-+-I~+-+ __ 1 , I 

19 

LIGHTING ILLUMIN",-",A",T"I,ON"':'-_+-L++-HH+++ -t-.t-I-+.-
Significant change of I '~ I' \ 
light level in tunnel j-' i ' i " 

~!lt eJ.)trance. "-C----

Interior lighting oot I \' \', ii, 
adjusted to outside I 

I j 
I light cond~tions. , " ~it 
'-CraTe at end of II,! . 

tunnel-* I 

Tunnel too I I' I 
dark_:* __ ,~~~~ ______ ~~~~~~-+-+ __ I~+-+-+'~~_+-+-~_4 __ ~~ 
Glare and flashing I X, 'X X X X X X X X X X 11 ' i 
lights from vehicles.* 
Poor 

1 illumination. * 
, x X X X X X X X X 9 

S1GNAGE/MEDIA CUES II" i _+_++' -+-+--+---' 
No signage indicating IXI,X1X X X XIXjl'XIX. X X X X X X X X X X 19 
location of rest ! 
areas. .~.-~~e-HHH--l-l ++ -!--+.--!-+--I'-+--IH-!--+--H+---l 
Street signs too i i 

k1;igh,. too lO,!~.far=,. :-kkl:;-i::-f::-!=I'::+::+::-1-:o+::-l-::-l-::+::-t::-t::-l-::-t-::-t::-l-:-::l 
No special signag. for IX (IX X X X X X X • X X X X X X X X X X 19 
the visuallv iBY:;taire4~.. . I -1--+--+-1--!----I 
Traffic lights with ! I ' ' , , 
short &re~!L.S1:~le. I ' 
Complicated instruc- ! lj 

tions on sign. I 
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B 

19 

I 2'3[ 4!, 5 6 ] 8 9 10 1~.13,+'_,1~4+,1",5+6"-l!1!...7+1,,8,+,19,+--\ 
No warning of hlxl I 'I 
potential hazards. ,; i I I' i ! 
'ffoorientatToncueas=--hx,f,"+XI"XI:: :XXXIX

l 
X:X:X X XIX X,x1x,X 

to start of aEprQ<lch. I I· I -:;- +-:::-t-,-+=if-=+:-:-i-=+-d 
~::~ ~!n~~!~~!ation ! X;X X:X X it X XIX; X! X X, X X X X; X 1 X X 19 

Pathway junctions X'I'X 'I' X 'I I II -,-+,~,-I--+-+-I---hI+;;xh5c-i 
... ·hien are not at 90 ' I i j ! !+' X, 

degree angle or ,:1,: ml, I i I Ii' 'I' : : 
which curve. -+-+-+-+-+-+--+-!--+-f--+~~. : 
No detectable orienta- I 'I I' ,-t--I 
tion cue as to start ' ! " i j • 

~O~f;oCh~,a~n~n~e~l~i~z~a~t~i~o~n~,, ___ -+i~~!-+~ .. +-+'-+i.+-+ __ ~: __ ~: _.~I -+ __ ~ i'~-+~, __ +l __ ~! __ ~--{ 
:~!~~:ii~~~. !X;xjxxxx:xlxx' :x xIx X xlx;x 

I-T'"r:!!.']fl!}f£ic<d.!~~-~m' , I! X: 'I' I X ! 

noise. : i \ i ' 

16 

1 

: 1, i I,' : I, : !l, 
MICRO-CLU1A'1'lC FACTORS ' 
'~~~"'-""--"==--i---iH---+-+--+--+-i-l--l-\-I',-+--+4-+--+-+--I 
:;:~e:~~ gusts j !XrXiX! XjX? Xi x xI x x x I l x I X 14 

1 Wind generated I r, ' I ~-+-~-+-l--+-:-+-r t X 
" I' ',' i" I I I ,-:b:zY-,;t.:.r~a.:.!.:.f~i=C:.., *~""77=:--1-f-~H-+' , "~-1-+--i-+--+-+--1-+--+-i-+--+ 

t Inadequace provision ' i " -\1·' 'D i 

~~k::~~-::~·:i::~i~~' I'XII'Xi"XIXjix+-xc-,-x.J,-x+--;-I. i XI- ,-+',-+-I-f-+-x+--1-+o 
I ~ot kept cle~r of snow, I I I' j' I' i, 

,tee and debTl,S. 

*Response to these problems may not ind1cate that the problem definately 
exists, but rather, in the opinion of the observor, that the problem 
probably exists quite frequently, 

**Based on the 1961 ANSI Standards. 
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c " " " ~ " " " • " " " " " • " " " " " " • " " ~ ~~ § • • WCll~ § • • • • • • '" • ~ i6 i6,g ,g > > ,g ,g ,g :§ ,g 0 
0 0 .... 

LOCATION & END 1 2 3 4 5 6 789 10 11 12 13 14 15 16 17 18 19 
CONDITION 
Portions of X X X X X X 6 
walkway are hidden 
from view 
~:me potential). 
Overcrossing/ X X 2 
undercrossing is 
not close to public 
transportation stop. 
No sidewalk at end 
condition. 
Parked cars 
restrict approach.* 
Parked cars 
obstruct view of 
a.EEE.£...ach. * 

No accessible X X 2 
parking. ** 
No detectable 

I 
X X X 3 

pedestrian cross-
walk to approach. 
Driver 5 view of X X 2 
pedestrian blocked.* 

WALKWAYS 
Pedestrian walkway 
on only one side. 
Walkway less than 
4811 (too narrow}.** 
Headroom below 
6' 10".** 
Walkway through X X 2 
"long"tunnel 
(over 40'). 
Structure vibrates X 1 

(traffic). 
Abrasive or per- X IX X X IX , 
forated material on 
vertical surface 
arl;aceDt to walkway. 
Objects project into X 1 
walkway (signs, tree • 
etc.). . 

178 



c 
~URFACE MATF.RIALS I 213 l. 516 '78 9,10:11 121314'15'16,17118 19 

1 ~',.anhol e covers aoa' X' ~ I I J ' 
1 I' I " gratings in walkway~ J ; _ .. '_+--+_-1 

Highly reflective ·I· .. ····r- ' 
1 1 

~~rf ace ma te!1al';,s::,:;;::-t-t +' +++-bbH'-t-+-t-b.+.:-t'-j Grooves aod patterns ] ! X X X X 
(cast into walkways or iii 
caused by small I' 

pavi.ng un:oi;;t"s"),,,'==_-+V++++'_' t-t-H-t-I--t Large ,oeep expan X, I _.', ,X 

'I ,I sion joints. ** : 

x i 

I 
x X 

5 

4 

Uneven and irreg- ~ ,I ~ X I, X X ~ IX 5 
ular surfaces. ' '~ ~ ! ! 
Loose and SOf~t---~+,-t~++-~+--HI-+,vx~~-+-+--+\-+'-~I-4-'I-+ 

f ( 1 I 'I' '" I' , sur aces grave ~ , t " I i sand. etc.). - l; i 

Rough 
Surfaces. 
Discontinuous sur 
face ma.terials. 

It X 

x , i 
! ! 

I ! i , 
"-,, -:::::--+H+H--H-++--l--"hrl---4.-1~'-Debris from €rosion ,J : j X ~X X 

MAINTENANCE 

'c"ay , I " , 
~~s;:;;ir (fros'"t::---L

' ~I t-t; r- ----~--+-+-+'I--1--1-l!--li--+-
heave~otholes, etc.). ' 
Disrepair froQ vandalism 
or accident (handrails, 
guardrails. etc.). 

x X 

xx 

I" IX X 

4 

1 

3 

6 

STAIRWAYS ii, 
I-:--:-:::-=-~~+-H+-H.+++*+-+V+-+-1 -,+-t-~Hf--;rl Stairway is only means ! X X X I' 3 

of access to structure* ~ 
Stairway oni~y~o=n~o=n=e~~--iri-+ril-+-+,-+,-+--~~,xr-l--4-~'--""'-+"'--r!--~:-4e-,rl 

f ** i : ,f ,'," 

side 0 structure. 'Mx '1,·+-1- : ' , X-i--t-l -+v-l-+-tv..;..' -4h<-1 
Poorly lighted=se.t<'-'p-s-,~+-r: -'r ,it i "i' i l'. ' , 

. ~;:!~:' l~::R~h;;---l;:l''''-+-+''xt'-+i -+-+--,-, -+-';f--I :;-+--+1-+--+-"" xv-f.!, -!-'-+--,'xr-l--.,-j J 

{too s;oall~_~ __ .-----t-t-H-t-t--t;t-+t-+-+'_-t-~'-If--t!_i-+--t'.t-;;-l 
Projecting !x I , : I I X 2: 

t ,""",O'-"S"'inI.'J'.,,<s!.:,'____ ,--j-+;;i-+-hrl-+++v!f--t--t' f--f--+-' -If--if--+-' -I-,-t""h_l rOpen '" X X X j' X 4 

risers. 
Risers greater than 
7" (tOO high).** 

rcurb greater than 
6" (too high). 

X 
1 

J 
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c " .. .. ~ 
~ 

.. .. ~ .. .. .. .. .. ~ .. t .. .. .. .. • .. .. • • § ~~ ~ ~ ~ " • • • • • ." • • E: ~~ " ~ (; g 6 (; (; ,g (; 6' 0 ... 
1 3 4 5 6,7 8 9 10 11 12 13 14 15 16 17 18 19 

Step (settl~ent) 
I 

X X 2 
between approaCh 
and structure •• * 
Dangerous stair X 1 
location. . . 
!lAMPS 
Only ramps X X X X 4 
provided. • 
Only ramps provided IX X < 
on one side of I I i , 
structure~ 

Pathway leading to I X 1 
over-undercrossing , 

too steep and long.** , , , 

Ramp too long (ex- I l X iX X X IX X X X 10 
ceeds 30 feet).** , 
Ramp too steep-- I 

,~ 

XIX I I x X X" 6 
(slope greater than , 
1:12).** 

, 

Ramp too nBrTW 
I , I (less than 48').** I , 

Cross slope greater , , 
than 1:50 (too steen).!. I ! • I · " . 
Slope across structure ! I 
too lon~ and steeu.** 
No curb cuts.** Ix X ,y , 
Helical ramp. 
Ramp layout , , X 1 
inconvenient. I 

Abrupt transition to X 1 
connectinr. walkways. , • , 
Ramp exits directly I~ X X 

I 
IX X X X 7 

into street or park- I 
fug area (less than 6 t I I • . , 

I clearance at bottom I 
. , ! 

of ramn). .. 
Bollards in the mid- I I I 

, , 
I , , 

I 
, 

die of entrance to , 
, I 

the ramp. , 
Steps in the middle 

I of the ramp. 
i , 

HANDRAILS 
Handrails higher than I ~ p X X XXX X X X X 11 
36" (too hi2h) , I 

I 
- .-Handrails lower than 

! 32 11 (too low).** , 
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c 
,No 
! handrails. ** 

i i , , 
I , 

iX; , , , , 

13 ,14 IS 16 17,IS 19 
x I Xl X 

j i ; , 
x 

1 I Handrail inadequate for; II!: ! j 1 ! 1., II' 1 X I 
tCODfortable grasp, ! ~l" It i ' i I 
liancrai:- rr,aterlal meta~ xI XI xi :X ;.x X"!."x+·-'I'f--ox+,-;x-+ I,-t:,. "xci ["f-t--+-+-xr-:X:-t-c1"'2:1 

,::r alur::i.nu:n (hot in hot , ' 

i 'ld) I I.' 'I I ' , I I' , wea;:;her, cola in co • I 

:Ea'd~ai1s no: Xl xl :X1:X I X X! X: -t-i! ... X .. 1 XI 9 I CO:1t.LO'JOus. ..__ ; ! ' ! I .. 
I tia:'ldr ai ls don 1 t ecxc:t-=£::,,-;;,,-+X"',ric----ox". IC-CCx:<--CxcO,--xO:+--',-':', -7, -t- I X 6 
I far enough (1! at top ! ! , ! II i 
I :~~ ;:!~). ~! st_a_i_r.S. __ +--t-' +' _+-,; -l-' +1 +i +i -f----iI-+-----i'-t----;-----j!----x---1- ................ ___ _ 
J ~~m~:~drails on ! iiI I ; i j : ,I -\'I

ri 

l i:' I 
;~~~~iV~~~:!ES. ,~ ; ,i, i,l. i!, : .. :1 t I ,I 'Ii i, i 
SEPARAtION I ' : ! 

f'=='-7"'---,----,---,--. -·+--t---+-+-;---C++v+-+-+--+-t-H-+--'-+---t-...-1 
Barricades not detect- I',: 1:.

1 

,~ ,i ! ,::X il i I ,I Ii : Ii 1 
a b 1 e (b 1 i-nd . occ~.=nc.:.-,-) ,'. _ 

~ -;-
Guardrails not I , : ' ',A ,I A :, 'I' I '· 
~c"'o'"n!!.t"i~n"u"O"U!"6",~-_.-~--t__t_t__+v+--t__-j___ +-- -+---+-i 
LJI:;!:!;;;i:~~)~ow I: :X: :,[ ! : r 1 ::I'+H: !_+i'_Tj+:_+--+'_i-i~"~:::l~: 
guardrails. "I I -1--+-t_-I ~~=:;:-'-----T-!-t---'. ' 'I --+-.. .-
Inadequate j , " : "i 'I ' 

, I' I : " I, 'I I, i guardrails. 

xu I J-).·····~·1x :3 
I , I ! 

'I I ,! I 
,: ! 

G,;ardrail rr.esh I.. ilX II:: X i X! 
~_azardous. * 1 ' . 

rjC"o:':::d"e"t"e"c"t"a"b"e"l'. -;s:;e::p::_::----+vxtvxt-: xv'+xvt:xffix;-x IX X I X ~ 
aration beh..-een bike- I I I, I I 
way and ?ecestrian way. I : I '! i i 

~~a~~~~C~:~~:e:e~~ad_ I", i1 i, I i I, i i
l 

I, XI 'I I j ,i! 
way and walkway. , I, ,I I i 
;{o derectabl. sep- " , I 1 '! t ! '1--"-+-1 

::~~;:; ::~w::~king lot. l! ill :, i" 1' __ '1 __ ----t__+---i1_,..1_1f--11_.,.1-+-, 
Unprotected sidewalks ; ; 'I ' 
(ci1rs~ edges~ etc.). !! I ~!, I I j 

1 j 
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c 
REST AREAS/BENCHES 
ReSt10g pLaces not 
under cover (wind, 
_~ain, sun). 
Not enough places to 

123456'7891011 12 13 14 15 16 17 18 
x X XXX X 6 

xxxx x X X X X X X X X X 14 

H's::t"oPl'::'.::n:;d~r-=e=s,,-t i!c' =---+vtV+-+++-+-H-l-··+-+-lc-+-+-l-+-+-I--+..,,-I No provision for XiX ! 2 
scenic overlook. 
Benches too high or 
low, too deep or 
shallow, or with 
no armrest. 

EMERGENCY PROVISIONS 
No alternative route 
for flood condition 
structures. 
No pedestrian 
prOVisions. 

emergency ! 

LIGHTING ILLUMINATION 
Significant change of 
light level in tunnel 
at entrance. 
Interior lighting not 
adjusted to outside 
li~ht conditions. 
Glare at end of 
tunnel. * 

X 

x , 

X 2 

XXXXXXX X X X X X X X X X X 18 

X 1 

x 1 

Tunnel too 
dark. * 
~~~~~~--~~~!~~++~~-+-~~+-~-+~~~ Glare and flashing 
lights from vehicles.* 
Poor 
illumination. '* 

SIGNAGE/MEDLA CUES 
No signage indicating 
location of rest 
areas. __ 
Street signs to~oc-------~-t-+-r-r~"~-r-t-~-t--1--t--~-+ 

'h1.h too-low or fa<. 
No special signage for 
the Visually impaired. 
Traffic lights with 

x X X X X XI X X X X X X X X X X X X X 19 

short green cycle:. : 
Complicated instr~u7c_-----+--~-t-t-t-t-t-+-t--~~--~+--t--+--t--+--t--+----l 

, tions on sign. I 
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c 
hc~~=c~~~ ______ ,, _____ ~I,~1+2=+341~4~'5~1~6~i~74"8~:~94'~1~04"1=141=12~il~374i j~4 115 :16 :17 :18 19 

1"0 <Jar:cing ot ! ' I ',I : x'" ,', 1 
I " I I ! ' -ootential hazards. ,_,1 I ~ I i 

f-N"'o=o"-r"ic'oe"n"-td~-t:::i7'o"n=c"u-'-e-a-:-s-c---+x:-:tx±:xi X Ix !X!X x: xT=x+:-x-:-tl, C:X-lrX-rX:-:t-,X+=X~x~x -+-X+-l=9-1 
~J'Ht of approach. I _11--+' +' +:i'+'-' --,"~-'i-4'-+-+-~+-+-+--~~ 

I.ack of orientation x: X t:'xlx X X X'X; X x,, Ii X X X X X X X X 19 
cues S!.€n.e.rally ~ j! : J c=C,OL _____ +, c+::t-l',-' -+-+-=-1 
.Pathway junctions XiX: 1, I,' i X X I! X; X X I 7 ! 
'Which are not at 90 j I I, I ~ i,. !' , :' t I' I l! 
deg::ee angle or I ,i! { \ 
~_~J cJ: curve. i 'itt! '~: \ ' I 11' i_I-- ---1-+---11 

No detectable orienta- ,!', - il I ; !, I' I 
i I I 'I' ' ,I I' 

tiDn ctJe as to start : I' ! ! !, ,I " I' I I, I, I I' 
I~O~'=c~h~.~,,-:~~e~l~i~z~a~t~i~o~n~' ___ -c:i: 
r~alkwaynot ilx:x~x:x!xix!x!xix; i lx" :Xl,X X X'X 15 

, ', I I' , " 'I ' ~ I cnannelized, ____________ -L-r~~~1'-~+-to+_-+--~~i~ 
~~~~!~C i ! ! X X I I I ! i X: 1 1 X' X +! --1!--·1-;;X-r.x;1-x::C-+-1l"' 

x x x I 14 

*Response to these problems may not indi~ate that the problem definately 
exists, but rather~ in the opinion of the oeservor, tha~ the problem 
pr(~b!lbly exists quite frequently. 

**Based on the 1961 ANSI Standards. 
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0 ~ " " " ~ g i i ~ 

.5 .5 .... 
LOCATION • END CONDITION 1 2 3 4 5 
Portions of walkway are :It 1 ", 
hidden from view 
(cri~ potential). 
Overcrossing/undercrossing 
is not close to public 
transDortation stOD. 
No sidewalk at X X X 3 
end condition. 
Parked cars 
restrict aODt'oach.* 
Parked cars obstruct 
view of annroach.* 
No accessible 
parking. ** 
No detectaOle pedestrtan-
crosswalk to AnDrosen. 

X 1 

Driver s view of 
pedestrian blocked. "" 

IIAl.lG/AYS 
Pedestrian walkway on 
onlv one side. 
Walkway less than 
48" (too narrow).** 
Headroom belOw 
6'10 11 .** 
Walkway through 
"long" tunnel 
(over 40'). 
Structure v1brates 
(traffic) • 

: Abrasive or perforated x II 
material on vertical sUr-
face ad:i acent to walkwav. 
Objects project into 
walkwa"'1 (sims, trees. ete.) . 

SURFACE MATERIALS 
Manhole covers and gratings 
in walkway. 
Highly reflective 
surface materials. 
Grooves and patternsJrcast X I 
into walkways or caused by 
small paving units). 
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D 
1 ~arge, deep 
I e.xDansion 1oints. ** 

Unever. and irregular 
si.lrfaces. 
Loose and soft surfaces 
(gravel~ sand, etc.)~ 

i ROU2~ 

1 s~rfac€s. 
I Discontinuous surface 
i 3aterials. 

i Debris from erosion 
I on "'alle-wav. 
: Disrepair (frost heaves, 
,potholes, etc.). 
; Disrepair from vandal.1sm 
I or accident (handrails, 
i guardrails, etc.). 

! S~i2-irW'ay is only n:-eans 
! of access to structure. ** 

i " i > 
'" , . 
x 

I 

x 

x 2 

x .X 2 
i 

, 
i , , , , .. ;X !" I , 2 

x ,X I i i 
2 

! I , , 
, i , 
, 

! I X 1 
! , , 

Xi ! 
2 , , , 

i Stain..:ay only on one 
~ side of structure.** 
, :0")0;:,1), lighted steps, 1 
i stairs I ramps. 
t!~TT~~ea~d~s~l~e~s~s~~t~h~<an~lrlnr---------4--~--~--~-+'··~ 
! (too small). k 

. Proj ect ing 
_ n,::sl:igS. 
, Open 
risers. 
Risers greater then 
7'- (too higb) .** 

I Curb greater than 
; 6" (too high). 
! Step (settl-ementYoetween 
, 2P?ro?c.h and structure~** 
i fangerous staJ.r 
! location. L __________ . 

1 

2 

1 



D " " .. .. .. g 
~ I~ I~ I~ 1% 

, 

RAMPS I 2 '3 4 5 
Only ramps X I 
provided. 
On~y ramps prOV1.del1 on X I 
on~ side of structure. 
Pathway leading to aver-
undercrossing too 
stee..p: and lona.** 
Ramp too long (exceeds X X 2 
30 feet). ** 
Ramp too steep ~slQpe X X 2 
greater than 1:12}.** 
Ramp too narrow \ less 
than 48t'). ** 
Cross slope greater tnan 
1:50 (too steep). 
Slope across structure 
too Ion}!; and steep. ** 
No curb X X 2 
cuts.** 
Helical X I 
ramp. 
Ramp layout 
inconvenient. 
Abrupt transition to 
connecting walkways~ 
Ramp exits direct~y into 
street or parking area (less 
than 6 t clearance at bottom 
of ramp). 
Bollards in the • 
of entrance to the 
ra.mp~ 

steps in the middle 
of the ramp. 

IlAlIllRAILS 
Handrails hi.&?er than 
36" (too high). 

X X 2 

Handrails lower than 
32" (too 1ow).** 
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0 Ig 
>-' 

~ ~ .. .. "' • • • ~ b l: > is c 
'"" 1 2 3 4 5 

No X X 2 
handrails # *-* 

, 
Handrail inadequate for 
comfortable f!;raSP. 
Handrail material llletal X, X 2 
or ah'mint.m:l (hot in hot i weather ~ t:old in cold). , 
Handrails not X X 2 
continuous~ 

Handrails don't extend X 1 
far enough 0' at: top and 
:joUom of stairs and ramps). ** 
Noh.imdrails on 
ramps. 

GUAlUJRAILS, BARRACIDES, 
PEDESTRUC'/,1OHlCULAR SEPARATION 
Barricades not detectable 
(n lind cane) 4 

Guardrails not , , 
1 cont:tnUOilS~ • 

Guarcrails too low XIX; X 3 
(less: than 42"). j 

No pedestrian 
guardrails. 
Inadequate 

I guardrails. 
(Guardrail mesh X 1 

hazardot,ls.* 
No detectable separation X ,x 2 
between bikeway and i I 
~edest rian wav. 

, 
No detectable seperat10n j 

betloleetl roadway and walkway. I 

No detectable separation 
between walkway and parking 
lot~ 

t~protected sidewalks 
(cars, edges, etc.' ~ , 
ESCALATORS/ELEVATORS I 
Escalators. 
Elevators. 
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D 
H 

~ ~ ~ 

~ 
~ 

I~ • • • I~ ~ ~ ~ 
REST AREAS/BENCHES . 1 2 3 4 5 
Restin7 places not tmder 
cover wind rain Stm)~ 

Not enough places to X X X X X 5 
stop and rest. 
No provision for 
scenic overlook. 
Benches too n:~ or ~OWt 
too deep or shallow, or 
with no armrest. 

EMERGENCY PROVISIONS 
No alternative route for 
f1 nod condition 
No pedestrian emergency X X X X X 5 
provisions. 

LIGHTING ILLUMINATION 
Significant change of light 
level in tunnel at entrance. 
Interior lighting not 
adjusted to outside 
light conditions. 
Glare at end 
of tunneL* 
Tunnel too 
dark~ '* 
Glare and flashing 

,li.hts from -vehicles .• 
X 1 

Poor X X X X 4 
illumination. * 
SINAGE/MEDIA CUES 
No signage indicating X X 2 
location of rest areas. 
Street signs too high, 
too low or far. 
No special signage for X X X X X 5 
the visually impaired. 
Traffic lights with 
short green cycle. 
Complicated instructions 
on signs. 
No warning of potential X X X 3 
hazards. 
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D ~ " " " " :;j 
~ • • ru ru l3 ~ i; 6 6 i; 0 f-< 

1 2 1 !. 5 
No orientation cue as X X X X X 5 
to start of approach. 
Lack of orientation X X X X X 5 
cues. generally. 
Pathway junctions which 

I are not at 90 0 angle 
or wr.ich curve. i 
No detectable orientation 
cue as to start of 
channelization • 

• Ualkway not 
! ch<l!l-nelized. 

X X 2 

. 

Traffic X 1 
noise. 

MICRO-CLIMATIC FACTORS 
High wind gusts 
present. * , 
Wind generated 
by traffic.* 
rnadequate provision 
for rain-water runoff. 
:":alkways and sidewalks X 1 
not kept clear of snQ>;.;', 
ice and debris. 

*Responses to these problems may not indicate that the problem definately 
exists, but rather, in the opinion of the observor, that the problem 
probably exists quite frequently. 

**Based on the 1961 ANSI Standards. 
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E k ! k k "" ~ k k ~ ~ ~ ~ "" ' ~ • .., • .., 
:5 .5 .5 " .5 g ~ '" LOCATION & END CONDITION 1 2 3 4 5 6 

Port ions ot wa.ucway are 

I i hidden from view 
!(crime potential). 

" 

I 
Overcrossing!undercross~g 

is not close to public I ! 

transportation stop. 
No sidewalk at 
end condition. 
Pa.rked ears 
restrict approach.* 
Parked cars obstruct 
view of approach.* 
No accessibJ.e 

I parking ••• 
No detectable pedestrian X 1 
crosswalk to approach. 
Driver's view of , , 
pedestrian blocked~* , , 

I 
, 
• 

WALKWAYS , i 
Pedestrian walkway on -
only one side. I , 

-
Walkway less than I 

I X 1 
4SH (too narrow)~** • 

Headroom I)CJ.OW ! X 1 
6'10".** 
Walkway through X 1 
"longU tunnel 
(over 40'). 
Structure vibrate's- , , 

I (traffic). , , I , , 
Abrasive or pcrtoratea X I , 1 , 
material on vertical sur- I ! , 
face adjacent to walkway. i i 
Objects pr~ject 1nto i 

, 

walkway ($lgns~ tree5~ etc. . ~ ; 

SURFACE MATERIAlS 
, , 

Manhole covers and gratings' i 
in walkway. 

, 
Highly reflective 
surface materials. 
Grooves and patterns (cast x X 2 
into walkways or caused by 
small paving units). 
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E 
l Large, (jeep i' I 
expan5ion_i~o~i~n~t~s~'~*~'~~~~ __ ~_'~-+ __ -r __ -ei~-+ __ ~~ __ ~-+ __ ~ 
Uneven and irregular ' x.1 x , 

, surfaces. _: ' 
Loose and sofr~s~u~r~f'a~c~e;;-;;s'~------+-t--t l--r~-'--+---+--f----' 
( 1) II I ! grave • sa~ d. etc. • , ' 

f,c~;C==,-==-=,,-·~~~c-------,---+-_t---r-
Rough xi" -f X. 2 
surfaces· ____ c~c_ __ ccc_---------+,~+_·--~,--~_t--~'--_+,--+--,~ 
Discontinuous surface I I ' 

! materials. : X! ,X! 2 

, ' 
'lAINTE!;ANCE ' , ,I I 
Debris tr"o~:n:--:.~r=o~S=i~on='------------+--+---+,---,-t--t--!--+, -+---1 
on walkway, ' ! ! ' 

'Disrepair (frost heaves, 
1 potholes, etc.). ~' ; I 
rDi5Tepa1r f-rom vandalism ... ,--t----L, ---1,-----+ ~~+--jl---
'lor accident (ha:1drails. ! 

guardrails, etc.). ' ! 
STAIRWAYS 
2Lairway is only means 
of access to structure~* 

11 St~~rway only on one 
side of structure~ ** 

1 Poorly lig~ted steps, 
~t,!irs~ ramps. 

':'r0ads less than 11 1 .. ··---------+---t---'--
i (t 00 sm,~a~l~l~)L.'-,.------~---,~------_t--+--_:_--....L----+­I Proje'cting 
I nosings~ 
~ Open 
! risers. I Risers greate=r=-=thL,=an=----~-~----+---r---r---·i---+---i 
t 7" (too high). ** 
~C"=~~:;:----,--+-+--1 C'-1~b greater than 
i6" (too high) , 
;':.{f' (settlement) between 

.pp :roach and str ,~u~c~t~u~r~.~.~·_· ______ ~_j....L__+--__i 
fDangerous st.ali-
!lociit:ion. 
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" " " ~ E • " " • " • 
;§ ~ • § • § ~ ~ 0 .. 

BAl!PS 1 ?, , 4 , • Only ramps X 
I 

1 
~yided. 

Only ramps provi~on , I , 
~~e side of structure~ , 

~'"" r 1 Pathway leading to over- , xi 
undercrossing too 
steen and lonK'** I 
Ramp too long (exceeds I 
30 feet).** I 
Ramp too steep (slope 

~!eat~! th.lW: ... 1 :,12) ~ ** 
" 

Ramp too narrow (less , 
than 4SU ).** , 
Cross slope greatErf than 
1:50 (too steep)~ ; 

Slope across structure X X 
, 

Z 
too lon" and steeD~** 
No curb 
cuts~** --,---- -Helical 
ramo. I 
Ramp- layout 
inconvenient .. 
Abrupt transition to 
connecting walkways. 
Ramp exits dired.IY into , 
street or parking areS (less 

, 

than 6' clearance at bottom 
of ramp). 
Bollards in the middle 
of entrance to the 
r.=. -Steps in the middle 
of the ramp. 

~RAILS '. Handrails higher than X X 2 
36" (too high). 
Handrails lower than 
32" (too low).** 
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E 
.. I ... i ~ .. .. , ~ 

, 
~ • , 

" c, i "t:I • 6 ; 0 6 g 0 '" i 

2 3 4 i 5 
x I 

1 
~----~"------------~~i~~~~ No 

6 -
handrails. ** 

" 

Handrail inadequate for 
comforta~_!~_..sFasp"'~=:.-~~~t:-+ 
Handrail material metal X 
or alumiuUtt (hot in hot 

~~the1E.L cold in ~~}".d"),,.,-~_ 
Ha::tdrails not 
continuous. 
Handrails don't extend 
far enough (1' at top and 
bottom of stairs and ramps) ~_1t* 
No handrails on J 

ramps. I 

I 

X X 

-.. -, , , 
i 

.. ! i 

Tj t---- ,~, 

Ii: X , , ' 

i 
, , , 
I 

:;j 
'" 0 

'"' 
1 

2 

1 

1 

Gt:AR1JRAILS, BARRICADES, i i ! 
PEDY:STRIANNElIICULAR SEPAIlA~ON i i '~~+-+----!--i 
~rlcades not detectable H- I ' 
~}ind cane). ~ _fl'~+-+-;--I 

Guardrails not ' 
cont inuous. .. 1_--+_-+__ --1--1--11-
Guardrails too low 
~~ss than 42ft). i 

No pedestrian 1 I' X 
I guardra:i:J"'."-. ____ ... ~ ____ r_+_-;__t-+-+-;__I 

:nadequate !' 
~~rd£~:lls .. _.---C'~_~ ! 
I 
Guardrail mesh 'I' Ii 
hazardous. * , 

2 

No detectable separation X X X! 
bet~eer. bikeway and -+ , 
pedestrian way. +--I~-t' --+--1~-1:----I r:~o cete-ctable seperailon .. j 

I be~.~een Eoadway an~_.walk\iay. T"--~-.--- \ 
1 No detecta~le separation _I 

1 :: etween walk .... ay and parking -I 
" . ! _,0.... 1-+-::--1--+-:::---
jl,;nprotected side-walks 1 X I 
1 ::-srs, edges, ete.). , 

4 

, , 
, . --

I : 
-+- "2 X 

, 
I 

I I 
I 

i £SCAI~TORS/F.LEVA,TORS 
~la!;.ot's~ __ ~. 
!Elevators. '=p,=+=~ , 

I 
, 

I 
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E 
~ ~ .. g • .. .. • .. • 
'" • • "8 • "8 ~ /; /; > 
" " 0 " ... 

REST AREAS {BENCHES 1 
, 

2 3 4 5 • 
Resting places not under 
cover (1i1n:~.L.~a1n, sun). 
Not enough places to X i -, 

I X X X 4 
stop and rest. , 
No pro·v1sTon ··tor , 
scenic overlook~ 

, 
Benches too high or low. 
too deep or shallow, or 
with no armrest. 

EMERGENCY PROVISIONS 
~-c---- for No alternative route , , 
flood condition structures. 

, , 
No pedestrian emergency X X X X X 5 
provisions. 

LIGHTING ILLUMINATION 
Significant ch"ange of light 
level in tunnel at entrance. 
Interior lighting not X I 1 
adjusted to outside 
li~t conditions. 
Glare at end X 1 
of tunnel~* , 
Tunnel too X i 1 

dark. * 
Glare and flashing 
lights from vehicles. * 
Poor x, I 

illumination. * 
SIGNAGEiMEDIA CUES 
No signage indicating - X 1 
location of 'test areas. 
Street ·sIiim"'··too high, 

i too low or far. ! 
No spe·ciafSlPage for X i X X X , X 5 , 
the visually impaired. , , 
Traff1c lights with I 
~~ort green cycle. 
Complicated instruct10ttS 

I I on signs. 
No warning of potential ! hazal'ds~ 
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E 
3 70 or-ientation cue as I X I j X I ! X I 

to start of approach. +---
Lack of orientation --+x=-+-x,-tl .. Xlx· X ~--f-5-t 

I cues generally. ~~ ! 
~thway j unct io-ns which !I 

are not at 90 0 angle ' 
ar which curve. t, 

No detectable o~r~i~.~n~t~.~t'i~on:----r--t---t---t---t---~I,---1---I 
cue as to start of I I 
channe liz at io~n,,-,-. _______ --------+-:::-II---l-c :-/----f----I---I-:-I 
Walkway not X j X X X X i 5 

r-~hanl~z~.=.~d~. ___________________ -+ ___ II-___ I-__ +' __ -1 __ --L-__ I--1 

~~~!!~c \ \ 
, ': 

i 111CR{HLlHATl£..!'~O,-,RS=-__ -+_+ ___ -+--'-+--+-1 
I High "ind gusts i Ii I 
pr~_~~~_----------+--l---l---+---+--+-+---l rwt~d generated I 1 
by traffic.* ' , I 
Inadequate provision += !---i----r.---+--~ 
fOT rain-water runoff. \ 
I+"~~=~~'+.'-!-.-.-i--.+ --'--
wa~kways and sidewalks I X I 'I', I 1 
not kept clear of snow, 
ice and debris_ , 

*Responses to these problems may not indicate that t.he problem definatelY 
exists, but rather, in the opinion of the observ~r, that the problem 
probably exists quite frequently. 

**Eased on the 1961 ANSI Standards. 
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F 
.. " " .. '"' $.I ... $./ 1-1 • .. .. .. • .. .. • .. .. • ;: • U3 " . • • § • • '" • • 11 .g c > .gg > > :§ g g ~ "'0 0 0 '" I.OCATION & END I 2 3 4 5 6 7 8 9'10 11 12 13 14 15 

CONDITION I 

Portions of X X X X 4 
walkway are hidden 
from view 
(crime ootential). 
wercrossingf 
under crossing is 

, 
I I 

, , , 
not close to public , , 

I 
transportation stop. 
No sidewalk at end 
condition. 
Parked cars 
restrict approach.* 
Parked cars 
obstruct view of ( 

approach.* ! 
No accessible I • 
parking.** 
No -(fetectaDTe X X 2 
pedestrian cross-
walk to approach. 
Driver's view of 
pedestrian blocked.* • , 

WALKWAYS I 
Pedestrian walkway X 1 
on only one sidQ~ 
Walkway less' than 
48" (too narrow) .** 
Headroom below 
6'10", •• 
Walkway through X 

I 
X X 3 

t11ong"tunnel I (over 40 1
), 

Structure vibrates I , 
{traffic). • I 
AbTas~ve or per- xxxx X X X X X X X 11 
fora ted material on 
v~~~ical surface 
ad acent to walkway. 
Objects project into i 
walkway (signs, trees. I etc.)~ 
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F 
SuRFACE HATERIALS 
Manhole covers and 
~~tings in walkway. 

Highly reflective 
surface materials_ 
Grooves and patterns 
(CRst into walkways or 
caused by scalI 
pavir'.g units). 
Large. deep expan­
sion joints. ** 
Uneven -'ll:d irreg­
ular surfaces. 
Loose and sci t 
s~r~aces (?ravel. 
sane etc. I. 
Rough 
Surraces. 
Discontinuous sur­
face materials. 

,x 

I 

I , 
I ! 

xi! 

i 
I 
I 
i 

7 B 9 
IX , , 

i 

10 11 

i 
I 

, , I I i ~ I 
! X I , , 

, 
I ; 

! I! , 

;'lAU\Tn'Al.'\CE ! i I j I ! 1 

x 2 

I i 
2 

'x x 7 

x, 6 

1 

2 

x x 4 Debris from erosion I !I ~,x 1 I IX 
on walkwaLY7'~~~ ______ ~i-,t-+-~~~-+_+-+ __ +-4--1 __ +_t ___ ~ 
Di'sre?-aTr Tfrost ,X! j' F' i 3 
heaves~ potholes~ etc.). : 
Disrepaii---rrom vandalism i X X : ! 

'I " or accident (handrails, !, 

guardrai:s, etc.). 

5 

i 
_~l_:\ __ IF!:W"A"Y"'S'.c-__ -,,. ______ -l __ 1-, -'H....l',+I:+4-++4--t-+::+--I--f----,-! 
Stai:n,'ay is only weans I '! X 3 

~o~f-'a~c~c~e~s~s"-'t~o~s~'t!o!.r~u~c~t~u~r~e~.~*~*+_+_+_+_+ ,+'....j....j!....j:-t-+....j~--+--+--l-+------I 
Stairway only on one 'I' X 1 
side of structure.** 
Poorly .lighted steps, X Ix,! i ~ 

,stairs, ramns. 
jrea.ds lE-sS than II" 
( t DC 5:::lall). 

?:-ojec::ing 
ncsings. 

x 6 

1 

x 1 

-Open 1 1 I 
ri$er~s~,'-_______ c_------_t __ t_1'-"'_t_t,__+, +-+-+'-l--~'---+--+-_t--4-----I 
Risers greater than X! 1 I 1 I 1 
7" (too hie-h) .** " 
Curb greater than 
6" (too hi~h), I ! j I 
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F 
Step (settlement) 
between approach 
and structure.** 
Dangerous stair 
location. 

lWll'S ______ _ 

Only ramps 
provided. 
Only ramps provided 
on one side of 
structure. 
Pathway leading to 
over-unrlercrossing 
too steep and long .** 
Ramp too long {ex­
ceeds 30 feet).** 
Ramp too steep 
(slope greater than 
1:12).** 
Ramp too narrow 
(less than 48').** 

1 23415 
X 

,j( 

i 
x 

x X 

x 

6 7 8 9 10 II 12 13 14 15 
X X 3 

: 

x : X x 5 

x x 3 

x x X x 6 

x x x 

Cross slope greater ii 

I-!t~h~a::;n-2-I:.., >,,' O'-,-'('"t"o~o,::-"s::te:::e:'Jp~)C:·++++-t-H'rl-+-+-I~d--+--'I--l .. -l-__ -.-I 
Slope across structure 
too long and steep.** 
No curb cuts.** 
Helical ramp. 
Ramp layout 

X 2 

inconvenient. 
Abrupt-t~r~a=n~s7i~t7i=o=n-'toC-+-4-++++X~+++rl-+-4-+--+-+---'1c1 
connectin~ walkwavs. 
Ramp exits directly X 
into street or park- I I 
ing area (less than 6' 
clearance at bottom 
of ramo). 
Bollards in the mid­
dle of entrance to 
the ramo. 
Steps in the tniddle 
of the ramp. 

HANDRAILS 
Handrails higher than 
36" (too high). 
Eandra11s lover tnan 
32" (too low).** 

x 

i I 

I 

II 

xx 

x x X X 5 

1 

• 

x x 4 
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F 
1234'5678"91011121314 5 

X 7 Xo X X X I X Xl X 
handrails~"~'~'~ ______ -o ____ t-1-+-+-+-4-4-4-4--+ __ t--+' __ 4--i __ -+ __ +-____ ~ 
Handrail inadequate for X X 
confortab~e grasp. 
Handrail material netal 
or al'.,.L.'Uinum (hot in hot 
weather, cold in cold). 
Handrails not 
continuous. 
Handrails don't extenu 
f~r enough (1' at top 
and bottom of stairs 
and ra.n:ps). ** 
No handrails on 
ramps. 

GUARDRAILS, BARRICADES. 
PEDESTRlAN/VEHICU~~R 
S£?ARATION 
Barricades not detect­
able (blind cane). 
Guardrails not 
continuous. 

x 

x X XI 

, ! 
xix 

, 
xx x 

x 

x 

! 

x 4 

IX x x 8 
" i I 

x ,x Xi 6 

x 4 

,x x 3 , 
: 

i 
1 

" II" 
,~G~u~a~T'~J~ra~il~s~t~o~O~1~O_W _______ IX_'~II'~4_~'-4-4_1-+-+l __ e--+ __ +-X_1e--+ __ e-____ 2-j t- (less than 42"). 4- ' j 

No pedestr:ian ;, I X ~ ! 1 

~g:::u:::a;.ra,,-T:..a""il"se.:." __________ -+' --ldd--+-+-+-'--li--l i_"-+--4'--+-+--4--4-~c-I 
Inadequate 1 r,x; X ~ i 2 
guardrui}s. i' 
Gt:ardrail mesh 
hazardous. '* 
No detectabel sep­
aration between bike­
way and pedestrian way. 
Kooetectable sep­
aration between road­
way and valkws'. 
No detectable sep­
aration bet.ween 
walkway and uarkinS! lot. 
Unprotected sidewalks 
(cars. edges, etc.). 

ESCALATORS/ 
E1.EVATORS 
Escalators. 
Elevator$.. 

IX X x" X X X 

x X 

, 

I ii I' : 
I 

! 

I I 
I I 
, , 

iii 

x 

x X 
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F 
Resting places not X 
under cover (wind, 
rain. sun). 
Not dnough places to 
stop and rest. 
No provision for 
scenic overlook. 
Benches too high or 
low~ too deep or 
shallow~ or with 
no armrest. 

EMERGENCY PROVISIONS 
No alternative route 
for flood condition 

, , , , , , , 
, , 
I 
! I 

! i 

, 
I , , 
, 
\ , 
'X I 
I 

I 

XXXXXXXXX 15 

I 
I I I , 

I 

i I , , , , , 

X 2 , I , , 
struct~~=e=s7·~-=~~~-=~~~~~~~c.+c.+c.+~~~~~~~-:-t __ -=~ 
No pedestrian emergency X X'I X X XI X X X X X X X X X X 15 
provisions. 

LIGHTING ILLUMINATION 
Significant change of 
light level in tunnel 
at entrance. 
In te:rior lighti,ng not 
adjusted to outside 
light conditions. 
Glare at eod of 
tunnel. * 
Tunnel too 
dark. * 
Glare and flashing 
lights from vehicles.* 
POOT 
illumination. * 
SIGNAGE/MEDLA CUES 
No signage indicating 
location of rest 
areas. 
Street signs too 
high, too low or far. 
No special signage for 
~~ vi~ll v impaired. 
Traffic lights with 
short green cycle. 
Complicated instruc­
tions on sign. 

x 1 

I , 
X I 

I 
I 
, 

I I , 
I 

, x_ I i I 1 

X i I I 

X X X X'X X 
, 

X X X X lQ 

XX X XX X X X 8 

x X X X!X X X X X X X X X X X 15 

x X X X X Xix X X X X X X X X 15 , 
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, 

'e! J$. z!~ c I I I~ <l F w .. .. .... lw 1"" .. o .... • •• (lllij lt» ·1· ~I~ • "0 III 1 I,l) 1'2 '"' is is 6l5i5 6:6 > p ,> > 0 
::::>]0 0 ;;;;;, 'C 10 ,;, ,.. 

, , 
No wan1ing of , , , 

I , , , 
po!:e:1tial hazards. , , , , , , 
No orlS'TItatioo cue as X XX x!xlx XiX X X X X X x' X 15 
to start of 3Duroach. 

x'xlxiXjX 

, 

Lack of orientation X X X X X X x; X X X 15 
cues generally , , ; 

Pathway junctions , Ixixl ! X 
, 

XI X 6 X 
which are not 90 

, 
j at , , 

! 1 i ' , 

I degree angle or i I I i i which curve. I , 
No detectable orienta- l i ! I I 

I tion cue as to start I j 

I , , , I I I I of channelization. I 
, 

I , , ' 

~alkway not Xl X X x:xi ix Xl 
, 

Xl X' XI X 11 
chan~e lized. 

, , I , , 
Traffic iXl X X I X X X 6 
nois(<!. 

: I , , , , 
I 1 , , 

I 
, 

MICRO-ClI:Y.ATIC FACTORS , , , -High ;.;-ind gusts X X X IX" X X X 8 , I prese:1t • *' , 
Wind generated , , , , , 

~_:::raffic. * , 
Inadequate provision I X ! IX

i 
i Xi X 4 

for rain-water runoff. , : , i I , 
'i-:alk",'ays and sidewalks X X 

IX 
X~ ; xix X 7 

not kept clear of snow~ 
ice and debris. I , 

*Response to these problems may not indicrte that the problem definately 
exists, but rather, in the opinion of the: obserYor~ that the pToble:n 
probably exists quite frequently. 

**Based on the 1961 ANSl Stanrlards. 

201 



G 
.. .. 

~ • .. • .. .. 
;§ • ." • • .g " £; £; 0 

"' ... 
LOCATION & END CONDITION I 2 3 4 5 
Portions of walkway are X I 
hj~den from view , 
(crime potential). 
Overcrossing/uudererossing 
is not close to publ:ic , 
transportation stop. 
No sidewalk at 

i end condition. 
Parked cars 

I I 
restrict annroach.* 
Parked cars obstruct 
view of approach.* 
No accessible 
parking. ** 

I NO oetecta!;u.e peoestr:um X X X I X X 5 
crosswalk to approach. , 
Driver s view at 
pedestrian blocked. * 

WALKWAYS 
Pedestr~an walkway on X I 
only one side. 
Walkway less than 
~~oo narrow).** 

, 

Headroom below 
6'lO rt .** 
Walk ..... ay through X , X 2 
"10ng<4 tunnel , 
(over 40'). 

! 

Structure v1brates 
(traffic) • 
Abrasive or perforated X I 
material on vertical sur-
face adjacent to walkway. 
Objects projeet"into 
walkway (signs. trees, etc.). 

, 

SURFACE MATERIALS 
Manhole covers and gratings 
in walkway. 
Highly reflective 
surface materials. 
Grooves and patterns (cast 
into walkways or caused by 
small paving units). 
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G " ~ ,.., 
• " 0 .. .. g " • " • • • ~ " <5 <5 '" I 0 '" ... 
1 2 3 4 5 

Large, deep 
expansion joints. •• 
Uneven and irregular 
surfaces. 
Loose and soft surfaces 
(\ITavel, sand,. .;!tc.) • 
Rough 
surfaces. 
DisC(;:1tinuous surface 
:naterials. 

MAINT£NANCE 
Debris from erosion 
on wallway. 
Disrepair (frost heaves, 

Ipotholes, etc.). 
Disrepair i rom vandal ism 
or accident (handrails,. 
guardrails, etc.). 

STAIRWAYS 
, 
, 

Stairway is only means 
of Bccess to structure.** 
Stairway only on one 
side of structure. •• 
Poorly lighted steps, 
stairs, ramps. 
:'reads less than 11 
(too small) • 
Projecting 
nosings. 
Open 
risers. 
Risers greater than 

17" (too high). ** 
Curb greater than 
6" (too hi.hl. 

IS".:e? (settlement) between . 
iapproach and structure. •• 
fDangerous stair 
j lccatlon. 

203 



G l .~ '~lL 
~:1~ 

? , I. , 
X X X 3 

::!y sid;;' ~f' ,ur~ 
to 

unoerc~~:s~~g .t!: 

:ie:~~. !~ng x 1 

-Ramp too steep, i2):~;; X 1 
than I' ) . 

!~p~n.rrOW(leSS 
,~ 'If* 

~~~~s (too' .' :'. than 

"lo~;-;~d structure 
too· ** 

X X 2 

~~t~ur!,* X X X X X 5 

~ 
X 1 

.. 
noru~o 
Ramp into 
street or parking area (less 
th~a!~)~earance at bottom 
of 

in the 
of entrance to the 

; ramp. 

, ~f thei~';~~ 

• 36" (t~~ hi~h) than 

than 
• 32" (too lowl." 
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G " >- '"' ~ ... ~ .. ... <: 

g • "" ~ • S <5 if, i:'; e; 
'" 

1 2 , , " 

No 
i18.** 

X X X X X 5 

Handrail inadequate for 
omfortable erasn. 

Handrail material metal 
or aluminum (hot in hot 
weather cold in cold). 
Handrails not 
cont im;lous~ 
Handrails don t extend 
faT enough (1 f at top and 
bottom of stairs and ramps).** 
No handrails on X X 2 
Tamp$~ 

GUARDR4ILS ~ BARRICADES. 
I PEDE5TRI~~/VE3ICULAR SEPARATION 

Barricades not detectable 
(blind cane). 

, Guardrails not 
continuous. 
Cuardrails too low 
(less than 42") . 
No pedestrian X 1 
guardrails. 
Inadequate X 1 
guardrails. , 
GuarlJrail mesh X I I 
hazardous. * 
No detectable separation X X X 3 
between bikeway and 
pedestrian way. 
No detectable seperation 
between roadway and walkway~ 
No detectable separation 
between walkway and parking I ' lot. 

r Unprotected sidew-alks X I 
(cars, edges, etc.). I 

i 
&SCALATORS/ELEVATORS 
Escalators. 
Elevators. 
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G ~ 
REST 

" .~ ra~:~ ~;",). 
Not to x X Jl >. X , 
5t~re~t, 
No tor 

overlook. 
too Mg~. orTiiii;-

too deep or or 
I with no 

No ' for 

.NO~~;'" 
51 , 

A A A , 

". 
Significant of X 1 
, ., in . -, He 

not X X 2 

adjusted to 

~ 
of a:, ~~d 

A , 

dark,. too 
X 1 

,., ~:om ., ., • 
I ;~~r X X X X X 5 

• 
ell'" 

No indicating X X 2 
-of rm<t 

too low or 'fa~~O high, 

No f~r x x " X 4 
! the ,<, .n, '~: 

lights _~~th 

• on .<, 

No of potential X X X X 4 

hazards. 
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IG .. .. i i <;! • .. • I wi" '" • ~ E 5 § i ~ ~ 
, -

I No orie.ntation cue as X X ,xix 4 
I to start of approach. , -Lack of orientation X X X X 4 

cues zenerall v ~ 
Pathway junctions which 
are not at 900 angle 
or which curve. 
No detectable orientation , 
ct:e as to start of I 
cham:elization. 

: Walkway not X X X ' X j 4 
channelized. i I 
Traffic X I 
noise. , 

MICRO-CLIMATIC FACTORS I 

High wind gusts X I , 1 
I 

, 
present. * , 
Wind gene rated 
by traffic~* 
Inadequate provision 
for rain-water runoff • 

. Walkways and sidewalks 
lnot kept clear of snow, 
ice and debris. 

*Responses to these problems may not indicate that the problem definately 
exists, but rather, in the opinion of the observor, that the problem 
probably exists quite frequently # 

**Basec on the 1961 ANSI Standards. 

207 



~~ " ,'" ~!M " " ~ ... 
H . " " • , ~ • • ~ ~ • " 15 "t:I :<l Q,I . '. • " § '" • • 11 • :5 > " 6tS '" ·'3 ,5 § > ,5 

'" 
0 

:> 0 '" ... 
LOCATION & END 1 2 34: 5 6 7 8 9 10111 12. 13 14 15 16 
CANDLTION 

, , 
. 

Portions of X XI I i . X X 4 , , 
walk\.tay are hidden , 
from view 

, 
• , 

(crime Dotential)~ 
, , 

Overcrossing/ 
undercro5sing is 

I I I not close to public , 
{ 

, 
transportation stop. 

, , 
I I 

, 
.. _.-L , 

No sidewalk at ena- I . . , , I ! ! I I , • , 
condition. • , 
Parked~ffis·- , I I 
restric!: .. a£Eroa~l'~* I ; I . 
Parked cars XI I I i 1 
obstruct view of i ! I 8o?t'oach.* I , , , 
No acc(~ssible I ! earking.** , 

h 
, 

No detectable , XX X X X . IX 
X X X X X X X 13 

pedestrian cross- I I 
I • 

walk to approach. 
Driver s view of X X X X X 5 
pedestrian blocked.* 

• 
~AYS • 

· • Pedestrian walkway , 
on onlv one side. 1 

• 
Walkway less than X · 1 i 

. 
48 11 (too narrow).** i 
Heiidroombelow 

i . i 
6 1 10'1. ** .... -

{ Walkway through X 'X I I 
X X X 5 

1l1ongl1tunnel , , . · ! 
, , 

I 
, 

(over 40t). i , 
Structure vibrates , , , 

I , I 
(traffic). I 

, 
• , 
• 

Abrasive or per- X X , 
forated material on 
vertical surface 
adiacent to walkway~ 
Objects project into X . L 

walkway (signs, trees~ 
I I etc.)~ 
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'" '" '" '" '" ~ H • '" '" • '" '" '" '" '" '" • • '" '" • '" " . • " • • • • • • " " • • " • :56 6 :5 > > > > > > " " > 6 :5 > 0 
0 0 0 0 " " 0 0 ~ 

SURFACE MATERIALS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Manhole covers and X I 1 
gratings in walkway. 
Highly reflective 
surface materials. 
Grooves and patterns X X 2 
(cast into walkways or 
caused by small 
paving units). 
Large, deep expan X X 0 

sian 4oiots_ ** 
Uneven and irreg X X X 3 
ular surfaces. 
Loose and soft X· 1 
surfaces (gravel, 
sand, etc.) . 
Rough X X 2 
Surfaces. 
Discontinuous sur X 1 
face materials. 

MAINT£NA.~CE 

Debris from erosion 
walkway. 

, 
on 
Disrepair (frost X 1 
heaves. potholes, etc.). 
Disrepair from vandalism X 2 
or accident (handrails, 
guardrails, etc.). 

STAIRWAYS , 

Stairway is only means I 
of access to structure'!<* 
Stairway only on one ! 
side of structure. ** I 

Poorly lighted steps, 
stairs, ramps. 
Treads less than 11' 
(too small) . I 
Projecting 
nosings. 
Open , 
risers. 
Risers greater than 
7" (too high). ** 
Curb greater than I ~ X 2 
6" (too high). 
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H 
Step (settlement) 
between approach 
and structure.** 
Dangerous stair 
location. 

RAMPS 

1 2 3 4'5 6 7 g 9 10 11 

x x 

12 13 14 15 16 

x x 5 Only l"am?s 
provided. 
HOnSC1:':::::=~c'='=rl,erl~..j-+-!++-J-I-4,-i-t--t--I--t--I-+-l--l y ramps prov~_e_ ! 

on one sid .. of ! I i 
: o::tructure. 
Pathway leading to )( X x X: 4 

over-undercrossing I' 

Ir~"o~~~,!aITn~dL1l~o~n~v'_':'~+'d,~~~~f-+.J r: X -+-H-+-+.+-+-v-+-ri Ramp too long {ex- X X; IX I X X b 
ceeds 30 fe.et) .** I 1 , 
Ramp too steep j X if, 'X x I x 5 

(s~~fe greater than ! I' I", I 
1:1L}.** I 

f.,;R"a-'m'p"~t'Co'Co-n~'ar"crcow'=~--..j..-J.-i.: -J.-J., ..j..-+,x,+../-· ·"-0-+--+-+--+-1---+--'1-1 
(less than 48 1 ) .** I ' 1 1 I 

1 

x X X'X X x x 10 
Helical ramp. i 

x J Ramp layout I' J 
inconvenient. ! , 

~A~b~r~u~p':t~t~r~a~n~S~l~'tCi"o-n-~t~o-4,-~,-J.-J.,-J.-J.-J.i-J.-J.-~T'1--t-..j..--+-..j..--~---J. 
~<mno~'1i'-na~w~a~l~k9w~'a~v,s~-C-4-~~I~~J-

Ra.":lp exits directly Xl ! 
into street or park-
ing area (less than 6' ill" 
clearance at bottom I 
of ramp). ' , 
Bollards in the mid­
dle of entrance to 
the ramp. 
Steps in the middle 
or the ramp. 

HANDRAILS 

i 

x 4 

x 7 H3'6~dr(ailShhiihgh)er than , XI ' }: X X 
too g • 

I-+.''-;-,'''''''-~~~=-+--i -t+++-H-I-+-H++++--\.---I Handrails lower than I I 
32" (too 10 ..... ).** I i 
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H 
hc:--~~ ______ +l..JI!,,2+3?£+4 '2,6 7 18 9 It 0 II 

Sc ! X 1,' , " X handrai 1 s.** 
~ndrail inadequate for X ~ X, IX X X X> ' 

12 13 14 
X 

x x1 

15 16 
3 

8 , ,i 
£ bl I 1 , ' 

~~ or~.~ e gr asp'.~.=-;:::,-j,,-b .:. ... t-t..:.' v+..-t...-t.;ct=l-+-i-+;;-1~-+-;;--+~co-I 
HandraH material metal X X 'x X ,X X jX!X X X X 11 
or aluminum {hot in hot I 
w€ather~ cold in,cC~O~l~d~)~·c-tv4vJ-+-+i-+-+-+,-+-+_It-~-i_+-vi_~1 ,-+--,-i 
-Handrails nnt X X, ! I: I" i X I ,X 4 

, . 

continuotis. "~c=~C>-t-+-+'~-c~~~-k~~-+--+~+--+-~c-~~ 
dendrails don It- extend lX: ,XrIX"II"X, XI'" X ~ 7--far enough (II at top . 
and botto~ of stairs 
and r~ps).** ~ I 
Xo ha:td rails on ' X X· -t-+,-+x""',' -+1 -+. PX'-, -'x+ I, -iI-+--;- -r-' -i'--+-~5-; 

, 1 I ,!! 1 ' : raops. ! i ; ,i I ': 

GliARDRAILS, BftJRRICADES, 
: 'I' I i" II ii'" I !! 

"I -4- -+-+-+-+-+-T-1~"1'_-1I_..,'_+ I' --+---l' P,::'rr i~-ades not detect ",,' I : I '! , 'i' ,! 1 I, 

PEDESTR1:A.'/VEllICULAR I' 
SEPARATION 

able (blind r.::ane). :', Ii" ! ;1 I II! I I i, 
Guardrails not i, I i H-W 
continuous. ---7"'---+-+++';-H +-1--1--+-+-

1
' " , l,i--1-_ 

Guardrails too low ! I ' 

1 (less than 42")... +<+++1 -'-++-:v1--l.'-+'_J.'-i-' --'1-">-1 
!'1o pedestrian t, X j ; XII 2 

•
' i' 'I' , ,I guardrails. i i ! : 

Inade'quate , ···T~-rl 
guardra:,:~lC's::.=::--_ iii j...L #' , ! 
Guardrail ,nesh --+-t-J,llx.rl'; I~I II I; , ~!. -,i-, -+1-+1--1-..-11 
hazardous."* ' ~ i 
~de-tectabel sep- X X1X;X'X XIXiX'X X X x"'+-iI-xv·-i"x:ct-

1 
"Xc-+-I"Srl 

a-:'ation bet ...... een bike:- l \ I I ' , I 1 'I i' , , 
wav and .. pedest.rian wav. 'j! I ' I !' II' l ! 
hO detectable sep X xi ixl; l' j ~ :' il X!: 
aration bet14een road- r 1 i '1 ' 

• ,I , ,: I, I': I way and walkway. 

~{Jetect.able sep- ,,! i, " I II 
aration between I • , I 
walkway and parking lot. I I 1 ' I 
" ~ id lk X X 'XX 'X X vnprotectev $ e .... a s: ill' I l: ' 
(cars. edges. etc.). ~ : I 
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H 
'k k ~ .. I," :;1 • k ti .. .. .. k k k • • .. k • k 

" • • • ~ • • • " " ~ & 19 • ~ C > ~ 15> 15 C g g 
" " '" REST AREAS/BENCHES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Resting places not I X 1 
under cover (wind, 

i rain~ sun). 
Not enough plilces to X X X X 'X X X X 

, 
X X X II 

stop and rest. 
No proviSion for , 

i I 
, 

scenic overlook. 
, 

I , , 
Benches to·o high or , , 

I 
, I i low~ too deep or , 

I 
i 

shallow, or with I I I 
armrest. I I I no I , 

EHERGENCY PROVISIONS l I ! 
XX X X 

, I , 
No alternative route X I i 5 
for flood condition I strl.!ctures. , 
1'00 pedestrian e::nergency I X IX X X XX X X X X 

I" 
X X xlx! X 10 

provisions. I I I I , I 

LIGHTING lLLUMINATlON I 
I 

, I 

Significant chati:ge or X X 
, 

I I 2 I 
light level in tunnel I 
at entrance~ , , 
Interior lighting not X X 

, 
I 2 I adjusted to outside I I 

light conditions. , 
I I , 

Glare at (mdU'"o·,t 
, , X X , , 2 ! 

tunnel. * , 
I , , 

Tunnel too I X X 
, 

X I 3 
dark. * I I I I I 

Glare and flashing i X X X X,X X X'X it I 9 
li£hts from vehicles.* : I I , , 

Poor X X 
, 

XI I X :X 5 , , , 
illominat ion. '* , I 

, , 
SIGNAGEiMEDIA CUES , 

No signage indicating 

I 
X X XX XX X X,X 'X X , 

11 

location of rest , I 
i 

, 
~~$. , I 

-... 
Street signs too j X I • I I 1 
high, low or far. 

, I i 1 too -, 
No special sig:nage for X X;XjX xix x x, X X X X X X 16 
the visually impaired. , , • , , , 
Traffic iIghts wit-h X X X 3 
short green cycle. • I , , 
Co:;nplicated instruc-

I I i tions on sign. , i 
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H I~' L:~ , ill ""J.< .(li ~j1.., ... 
I't::W(\! i(j.laJ 

,55<515~k'i 
1 I. :5' 7 

". : 
X, 

X X X X X X X 

~;J' warning of 
?otential hazards. 
No orientation cue as··-+--+-++ 

I 

, 

!-~ ... ' .. '" ' I" .. • ~ ... i... tfU .. 
Q;IQ.! , 

'" <ll IC! "0 w > > 6~;g >:6 0 <5 0, :;:;. 

8 9 '10 11 12 13 '1415 16 
X X X' 

, , , 
1 

4 

X X I X X X X' X 
, 

X X 16 
to start of approach. 
Lac~ of orientation X X X x,x+,x-+-+-x+--c'-+',-x-+-x-+-+'--+-I-+--x--"+--1-3-1 

'

I !, I', 'I ,'XI X ',' X eves generally. ! 

!~~:~a~r~u~lc:C;~""":~"'~"'S-9-0-----+]-l" j :"'T~'l i -X '1'+'l-X-',[,C--l, .. x---f--3-1 
'I I' , I ' I 

degree angle or +it' 1!':1 i ' I 
"Mer. curve. I' IT i:, I No deLectable or"ienta-- I : -+~H~ , i ' -+-+---+--.; 
t ion eve as to start I i I : 1 I I:, 
of channeliz~tion. i 1 t '! i i 
Walkway not X: X X: X!X X X X x+' "'x+"'x+,"ex°-+:"X+"'x+xc+'X;-;-+-;-16;-1 

channel ized. , 'I I I' I! t' -1--+-:0+-::--"1--;-::1 
Traffic IX:XIXXXiXX'I'X,x X X X 12 
noiSe. ; !, ' . : i 

, 

.~",+-=--I--c"'" 
X X 11 

! , ! 

E(Jc.CLlHA7IC F1;~c;:T::cOR:::S'-+'-1-:.+::+-,::1 t,d c+~~-.. --
H::.gn wind gusts X X, :X, XIX!X X I X X 

1 
' , 

present.* 1 ; I ! i 
~. -'-r~~b+~-+-+~~' 3 Wind generated 'I' X'I !, I, X Ii !, 
by traffic.* , 
~~~~~~~" ~~-+~'~~+-I 

Inadequate provis,lon ! ' ,:'" :i !':I .+.1[ ~'1" 
1 

for rain-water runoff. I ' t 

~alkways~and sidewalks ~x+,~,--rc-4 
not kept clear of snow~ ! ' I 
ic€ and debris. I ! j i 

*Respcnse to these problems may not indicate that the problem definately 
exists, but rather. in the opinion of the observor. that the problem 
probably exists quite frequently. 

**Based on the 1961 ANSI Standards. 
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I 
LOCATION • END CONDITION ! 234 567 8,9 10 II 12 
Portions of walkway are X,X I I 2 
h1dde- ~ from view) ,.,I I 
(crime potent ia1 • I I: 
Overcros$1n:;g~1~un~d~e0r~c~ro~SS~in"'g~--,~xtX=+i~~'~I-'~~X~~~~X~~X~~5 
is not close to public U! , 1 i ! 

. t ' ) i ' i"'! I transportatJ.on sop" ' :' i , ; 

No sidewall!: af' I X I ' I 
end condition. ii, ~ ! ~ 
Parked car·s?"---------+-+' +++++-1-........ 

1

' ~-+-~ i:-+-1 
restrict approach~* 
Parked ca:r~Sr;O;:;b,s;:(;:ru~c.t------I--i-,-i--,f-, -i-++++-j,-+,-f-I-l--I 
view of approach. * ' 
No accessible ; X X X 
parking~ 11* i 

XX x 6 

4 l-No-deteCtab"l"e:-;;p;;e;r;;d,e;;s.tr"-1a;;n;;---~!-:x+';x;!-++i<x.J-~! ,', X I ,I 

crosswalk to approach. ______ +~~-4-4-4-+-+~-+_~+~~~ 
Driver s view of --- " ! 
pedestrian blocked. * ! \ ~ ! r 

WALKWAYS 
Pedes t ria:n··-w.=a=l;;kc:"7a:::y~o::nC:----+-..J..,, +-I-

i
, -II-H-4~~--I-+-l--I 

only one side. ! l 
Walkway less::.t""'h'an::=------+--, I 
4811 (too narrow). ** II! , 
Headroom bel-OW l, ,,1 ' Xl-I-I-I-+-+,-+-j-l 
6 1 10".** iii 
Walk .... ay thro;;;u:;;ggh'------I .. '-~·f-J-+-+++++~-+-+--l 
"long" ttmnel ' ' 
(over 40'). I I , 
~, ,,'~ +-1+-1+-' H-I+I--+~ structure) vibrates I j 

(traffic • i ~ I , , 

x 3 
material on vertical sur-
Abrasive or pertorared X X I I, 

face adjacent to walkway. 
Objects project int~o~~c---+--f-~~-+-I-+-+~-+--+-·+---I-~ 
walkway (signs, trees~ etc.)~ ! , , 
SURFACE MATERIALS 

: 
! ! 

Manhole covers and gratings 
~n walkway_ 

rgighly reflecfiv'ce~------+ + ! 
surface mater1al$~ __ . ++++++-+.;'--1-+-1--1 
Grooves and patterns (cast , 
into walkways or caused by II 
small paving unitS). i 
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I 
!:;::~i::e;O!nts.** ,. __ , X! x JJJ_ 1 
~~en ana irregular I! I' jl --+-+---+-4 
surface.. ==tH '-+-1 
Loose and soft·Surlaces ;..,! 
~:-avel~~,!:nd. e~.t"..). - +-+,'-j' -T' -..'-1 -j,' ++-1_+--+_-1 
Rough : I I' I 
sL:rfaces. !! I ' I 

I Iii I Ttl++-I-H T:'l.a.terials. 

2 

M.4.INTENA..~CE ______ +-1-+11, 
:b~!~~~;:,erosion i

l 
II IH+!' ' i 

MSrepair-- (fro5:t~h-e-a-v-e-s-.----4 """';'----+-1' rt-·, I' ~" -+-4--+---1 
potholes, etc.). , i,I_'.-Jf--l 
visrepair fro:n vandalism _ I ' 

or accident (handrails, I I", i' ii,' II I, 

guardrails~ etc.). 

i' '" : I,' ! I' STAIRwAYS ~ 
~S"'t"a"i"rw"""'Y~l~' s--on~l~y--me-a-ns-----++'X:iII+'1 XI ",' ! i I, 

of access to st.ructure.** 1 I I 
StairWay oniy 00 one' 'I '+,-+"'"1,,,-1'-+11++'-+:,-+-1,-+-1 
side o.f structure. ** I I I , 

i 
2 

Poorly lighted steps, i' rX{,IX 'lXI, ,I I X IX 
stairs, ramps. I 

,Treads less than '1"'1~"-------!1-+ 1,-++4,-+-,f-I1-,"+-+ i'-+--
L(COD small)., "'H,";'c-tc-t--t-f---! 

I ~:i~~;:ng _____ ,, __ ., I I ..,!:-tI+I_i:.., -L-+'i-l---1 
Ws~ __ .~_,. i I; itt' +-+1-+1,1 -+!!--+-I~ -+-i 
t Risers greater than , !, ~ , 

~ 7" (teo hig~).** 'Xl '~~,,-tt' ~I ~"i -+-+......4 
Curb greater than 1 
6" (too high). , I '4 ,1 

I Step (settlement) --b·~n--· L; X j 'I I 
. £tt'P::-oach and structure. ** I 1 ' 

5 

1 

jan-gerous stair . ! !,i i' /' I 
location. 1 
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I l-< Il-1l ... ~T&1 '" ~ ... 
~ ~ 

... ... ... ;:: • ~ ~U 8 ~ ~ • <!> i<!> <!> 
0 

0 .. 
RAMl'S 1 2 3 4 5 6 7 8 9 10 11 12 
~ly ramps X X X XiX X X X X 9 
provided. 
Only ramps provided on , 11 , , , 
one side of structure. , 

1-
, , , 

Pathway leading to over- , 
I , , , , , ! , 

lli4dercrossing too I , , , , , , 
i I i steep and long.·· 

, : I , , 
Ramp too long (exceeds ix 
30 feet). ** 

IX:X X:X XX X X ,X 1 , 
Ramp too steep (slope -

Ix X,X X,X,XX X X 
, 

9 
12.Teater than 1:12).** 

, 
, , ! 

Ramp too narrow {less , 

I than 48"). ** I Cross slope greater than 
i , , , 

I X , I 
1 :50 (toO steep). 

, 
! I , , 

Slope across sEf-iicture----
__ M ___ 

5 X X X 
, 

lon£ and 
, 

too steep. ** I -No curb 'X X X 6 
cuts.*" , 

.-
Helical X 5 
ramu. , 
Ramp layout I 

r-
inconvenient. I , , , 
ADrupt transition to I I I connecting walkways. 

, , 

Ramp exits directly into X xi T i IX 3 
(less 

, 
street or parking area I I 

I 
than 6' clearance at bottom 

, 

of ramp). 

-1 I 
Bollards in tbe~-middle 

M. ____ M -- I-

of entrance the I 
i 

to , 

ramp. 
, I I , , i , , 

Steps in the middle i 
, 

I 
, , 

of the ramp. I i , , 
, 

H.Al'i"DRAILS 
, -t-~~drails higher than -

36" (too high). i 

Handrails lower than i 32" (too low). ** 
, , 
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tt ~lt!t 
I ! ' 

!.. i I.. ! I.. ...l , ' 

I c }., I-< \'-. ! ... 
~ & H~'· :'nQ)l~ g I&'g .5 ' > 00 

1 2 3 4 5 6 7 ,8 g,lD'11112 . , 
ix j IX No , 

X 4 Xi 
~'ldr~jls. ~~ , , ' I , 

for , ~ I I , Handrail inadequate X, I 1 
comfortable l' .J;FasE· , 
Handrail material metal I X' X X x' ~ : '~l. i X 8 
or aluminum (hot in hot ' I ' , , 

i iJ weather. cold in OOld)"'--ti-
Handrails not X Ixl xl' X 4 
~~tlnt10U$. , 

rTf ...... 
Handrails don t t extend Ix 3 
far enough 0' at top and 
bottom of stairs and ramps). *~ 

, 

No handrails on !xlx 
, 

X X X 5 
ram.ps~ I , ! 

, 
GUARDRAILS, BARRICADES, ! , 
PEDESTRIAN/VEHICUI.~ SEPARATION I 
Barricades not detectable X' X - i 3 
(blind cane). , , 
Gu'ardrails not 

, , , , 
continuous. 

, , , , 
Guardrails too low 11 I , I 
(less than 42 11

). , I _ ••• ...t. 
No pedestrian I 

, 
! I i 

~~rdra~~s. 
, 

1 
, , 

--~., 

; Inadequate I 
!guardrails. , , 

I , 
Guard-rali mesh -

X I ,I X X X 5 
hazardous~ * 
No detectable 

. 
separation X ! i J 

between bikeway and I 
, 
I pedestrian way. i I , 

~de'tectable seperatlon , , .. , 

I 
, , 

lbetween roadway and walkwav. , I I , 
, 

.i Ix 
~~O cetectabli·· separation X, I 0 , 
(between walkway and parkins 
I:;'ot. 1 

!Unprotected sidewalks 
I 1 I 

! 

I (cars, edges, etc.)~ i , , 
, 

I rCALATORSIELEVATO~ __ ,_ , 
'Escalators. i 
Elevators. i j 
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I 
REST AREAS/BENCHES 1 2,3,4 5 6 7 8 9 10 11 12 

2 Resting places not under P,X X ; 
)' I cover (wind, rain* ~un). , 

IX 9 Not enough places to xl X X X r IX IX j 
stop and rest •• cc;--------------!--r-r-r-r-r-r-ri'-1'--r--r-lr---1 No pravision····for I : , , 
scenic overlook. -------r-+-1;1-1-i'-+-+-t-~_+--+--+~-1 
~~hes too high or low, X \ I! 1 

too deep or shallow, or ~ I' ,I ) 

with no armrest. , : 

EMERGENCY PROVISIONS 
No alternative route for 
flood condition structures~ 
No pedestrian emergency 
provisions~ 

~JGHIlI'!G ILL11'IINATlON 
Significant ch~~ge of light 
level in tunnel at entrance. 

I , -- . +++++++++--'-+---1 i i 

Interior lighting not j l 
l 

, , 

adjusted to outside , ! 

light conditions. ----------_+-1-~-1_+'-'-' +++-t' -+ -+-f----f 
Glare at end _. , :, i' -

1 I
I, , 

L~~ __ t unne • * ------------------+-i--t' +-++++-j'-+--r--r--r---i 
'tunnel too : I ] ! 
dark." Iii I ~ 
~~=T~~~-------'~~~~~~~~~ Glare and flashing X xli i X X X Xl X X B 

lights from vehicl"o",s,-, *'------+-+;t-+-i.-l-+.++-t-" .... -+.:-I--;;-l 
i~~ination~ * ! X! I i 1 lX, i ; X 3 

, I x 
SIGNAGE/MEDIA ceES 

ro"'\iignage indicating
m 

location of rest areaS. 
Street signs too high~ 
too low or far. ! 
No spec.ial Signage--~for::------+"X", X;;t-·~ ·X+.,X--tX+X"','Cxtx+x j' X 
the visually impaired. j 

Traffic lights with ! 
short green cycle. ; 
Complicated tnStructions 

3 

10 

on signs~ 1, 
No warning of potenii4l'------+-+-+ ++++-',-+-+-+-+-+--1 
hazards. 
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I 
1;:;-:-:===-:=::-:=-"";----t-"lp2 'i-'3'f'4 ! 5 6 i 7 I. '9 10, 11: 12 

12 No orientation cue as "} Xl, X X jX X iX r i:IX IX x', X 
~Ttart of approa~h. I I 

~~: :!~;~!~~~~t1~~:==~ __ -j_ lj_X-t"-,X+X-t !.:X_'+X,IX_:r-X-l!_X+'X_'+X-+I_X-+-l12 
Pathway junctions which X' 'X ' 
are not at 900 angle , I,i I' I, X 

3 

or which curve. 
~detectahle or1ef·ntatIoo.n"---'-+-+'-+-'+X~I+-,,~i--+!'+-+-+I,--~,-l 

CUE as to start 0: i i 
~;han!:elization. : 
Walkway not I I I' i' I, 
channelized. : i 
Traffic 'I H--+ 1,-+, '-+,-+-+-+,1-1--1 
noise. ! , 

HICRO-CLIMAT1C FACTORS 
High wind gu-sts 
present. * 

i i 
+-1:-++-l-x+ r!x-+;x-,Lx~l-: I 

1-11-1 
I I Wind generai"ed I by traffic.*' i 

Tnadequateprcvfs"i"on=-----f-·t-+-+-+,-j-j'-'-+ ,+_ +-+-jf.--l 
for rain-water runoff. ], 
Walkways and sidewalks 
not kept clear of snow, 
ice and debris. I I 

I 
i 

! 

I 
, 
i 

*Responses to these problems may not indicate that the problem definately 
exists, but rather~ in the opinion of the observor, that the problem 
probably exists quite frequently. 

**Based on the 1961 ANSI Standards. 



J 
~ :;J k ii 

~ 
~!~ ~ 

~ k k 

~ 
k k k " " W k k 

~ 
W ~ • • • • • • • ~ '" I~ • ~ ~ 6!6 66 

'" 
.5 6 6 > ,§ > 

0 Ie 0 

LOCATION & END 1 2 3 4)5 6 7
1
8 9 10 11 12,13 14 15 16 17 .18 

CO~'1)ITlON i , 
Portions of X X X: !X X xix x, X X X X X X 14 
walkway are hidden • • i 
from vi.e",· I 

(crime potential). i , , 
Overcrossing/ 

! I 
• , , 

I I i t 
undercrossiug is I , 
not close to public 

I 
, 

I 
i 

! , 
transportation stop. , 
No sidewalk at end : I . ! I 

I : 
, 

I condition. , t 
Parked cars Xi . • X 1 2 I I restrict approach.* · t . 

• Parked cars lx, i i I X 

I I 
2 

obstruct view of iii i . 
approach.* • . 
No accessible . ! , , I t X 1 , 

I ll-arking.** I I 
No detectable X Xi iYtX X X, X X X X X 12 
pedestrian cross- I I 
walk to approach. • • 

. 
Driver's view of IXiX X' X i . 4 
pedestri&, blocked.* ! , 

I 

I i 
. . 

· i 
WALKWAYS 
Pedestrian walkway ! · . 

! on only one side. 
. 

· w.arRWay less than : I • ! 48'1 (too narrow). ** 
Headroom below 

I I i 
6' 10" .** • · 
Walkvay through · I X 1 
ulong"tunnel 

t 
(over 40'). • • 
Structure vibrates , • 
(traffic). I 
Abrasive or per- XX X X X XI X . 7 
torated material on 

• • \ vertical surface , 
adiacent to walkwav. 
Objects project into 
walkway (signs, trees. 
etc.) ~ 
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J 
S:JRF ACE MAT •. E::R,=I::AL::S'-:r~_--if-l-;-,2-,! if-'3+ I '4+5-+! _6 j-7-)'_8+-9_'fl __ 0 +-11_1+-12+1_3 +1_4+5 16 17 18 
l-janhoie~covers anc ; 1 j ' j' 1 
gratings in="w~a~l~k~w~a~Y~'C-__ +-+-+.+-4-4-4-4-_i~ +--+--tl--+-__ 'r--+i--+--t--+--t---i 
Highly reflective : ! .. 
surface materials. , 
Grooves anc pa"t t"'e"'rn=-sC-~+-+I-+-++."H-i-+' t-+-:'x"lf--:cx+-+I--f-+-+--+-+-:z--I 
(cast into 'Walkways or 1 I 1 i, ' 
caused by s:nall ! ' ' 
paving units). 1 ! ~ . I j 
Large, deep =ex~p~a~n~-'-----+xvii!-t,x~++-t,X~!X~+X"'+--+I-+--i,I--+,--f-+--+-1~5-1 
51011 joints, ** , ' 

~'CVin~-and irreg-------++ I+-H-+, -t-+::Ix++x=+", -=X'-,f-,! H---;--+--r-+-+--I--3--1 
ula:r surfaces. '1. I ' 

x 2 -t'~o-se and soft. II II X! I ! 
surf aces (grave:, 1 I I: i 1 1 
sa~d> etc')~.C----______ ~I_+'++++-+-+-+-+--+ __ f-+ __ f--c+-f-+--+ __ f---1 
Rough ! !I I,' , l ' 1 
Surfaces. I t 

1-*"~""7'--------i-+·H-+-t-+-H+-+-r-+--+--+-+"+-+, -t---I 
Discontinuous su:r- i'l ' 

'" face materials. i I 

HAINTENANCE I 1 I'! I j! 
! X i 1 ~ebris from erosion 

on .... alkwav. 
Disrepair (frost x -+---r--+, -+--+--+-+H-+-,--I 

1 
heaves ootholes etc.). 
Disrepair from vandalism 
or accident (handrails~ 

guarcl~ails, etc.). 

STAIRWAYS 
Stairway is only me.a.ns 
jf ac.cess to strm:turefrkl 

L 

: I i ; 
, 

I 

Stairway only on one 
side of structure. ** I. ; 

x, 
I ! I 

I i 

x x x x x 8 

x 1 

1 Poorly l!ghed SLaps, .,i I' X I I 
stairs r~m,¥p~ls~>,-_;-;-,,_-+-+-+-+-+' ! , 
Treac$ lesS-- than 11" i -t'+-+-+-+--+-1-+-+--+--+--+-X::-l-+-~1--1 

, ! : I' 
(too small), , t 

XI 1 , Projecting I" '! ,., I 
rn*,o~S~in~2~s~> _________ -1-1-+-+-t+1 ___ ~I-" __ +--+_+--+ __ +--+_r-+-+~---I 

Open i ),' !' ' 
risers. I 
Risers greater than 
7" (too high) .** 
Curb greater than 
6" (too high). i 
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~ 

i J ~ " " " ~ " ~ " ~ " " " • " ~ o.£: • • • • • • • • ." • • p6 g 6 6 6 6 6 • 6 6 0 to 

.::>tep \se'-t.J.-emen~J 

between approach 
X X 2 

and structure.** 
Dangerous stair 
location. 

RA.'lPS 
, I 

Only ramps 
provided. 

X XX X X X X X X X X X X 14 

Only ramps proviaed X X' 
on one side of 

X X 4 

structure. 
P«thway leading to I over-undercrossing , 
too steep and long. ** 
Ramp too long (ex-
ceeds 30 feet).** 

XXXX XX X X X X X X X X X 15 

Ramp too steep X X X X X XiX X X X x' X X X 14 
(slope greater than I 1:12).** I , 
Ramp too narrow i (less than 48').** 

I 
, Cross slope greater X I 

than 1:50 (too steep). 
~~ope across structur X X X X X X X X X 
too loi'l:~t and steep.** 

X i X X X 13 

No curb cuts.** X X'X X X X X XiX X X X X X X X _16 
Helical ramp. X X _3 
Ramp layout -, 
inconvenient. 
Abrupt transition to X X X X Xl 5 connecting walk~ays. 
~amp exits directly X X X X X X X X X 9 

into street or park- , 
ing area (less than 6 I I 
clearance at bottom 
of ramp). , , , -Bollards in the mid X 1 
dIe of entrance to 
the ramp. 

, 
Steps in the middle 
of the ramp. I 

HANDRAILS 
Handrails higher than X 2 
36" (too high). 
Handrails lower than X 1 
32 11 (too low).** 
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J 
~~ndrailS.** Ix x j i i ! X XI x! x; I 

I-H~a'"n'l'dlJr"a!;ibl~ic'nC:a~d~e-q-U-a-t-e~f-o-r+" -x t+, +, +'1 +-'i--+ il"';,,-x~--I--',i-+-+-+-I, -'-I -I!-+-
comfortable grasp. 1 , ; 

Ha:ldrail material metal,'x! Ix Ix XjxlX;X: X xl, I' , 
or aluminum (hot in hot :! r I' I I' ! l!! 
~~2: ~ col~ in cold). \ '11-,4l-lcc+4' +' -+' -+1_+-+-l __ ,i,_.l'_T __ f-::+-+-;:---! 
Handrails not ____ -,_+X-++X-j I; X: X i1 i! '1; 1 X 
~gntinuous. .."~ ~ ,I'T+I,--+-+-li-:-l 
Handrails don't extend, ,Xl, ;,x,'X, IXi I, :, x" ! X 
fat' enough (l' at top l' I ' I 

:~~ ~:;~~. ~! _.:~i_r_5_ _ I I i 1 ! : !! 1 ! j ! .. 41-~j _Ir _1-1 -+_-1 
No ha:::tdrails on IX; ; 'X:X' ! ~! -II I' Xi X! ! I 
raI:lps. _ 1 ' iii i ! I 

i X 

5 

! ,I I I' ii' i I' I GUARDRAILS, BARRICADES, ,,' ,I I ' 
PEDESTRIAN/VEHICULAR I I! I, I I,' I 1 ,I 
~~ARATION . __ ---1-1--1-+' L...l J.J " Li-~' -l'-Ii-- -'-li---o--I 
Barricades not detect- 1 !il' : 1-': 'I 1 Ii 1 II I "I ! , ' 1 

~~!;d~:ii:d n~~ne) ~ I ; , ix Ii! : I ' ;--r-+-j--l:,--+: !--+,-+-1;--1 
~5\tinuous. _ ' I j I ,I j I 
Guardrails too low I " 'I - I ! 1 t j i ' ! i 

_~_!e;~d:~~;i:!",~)_' __ 'ml I, I Ll Iii I ! i-1--:'---i!-+----r'.~+!.-i--;'--+! --1--1 
I puardrails, !, I i --l-+--:' _ 
lnbdequate" . , : I I' X( i: j 1 I ,I : I ! I" }"-

I. - ' . I ~ i ' I 
l guardrails. ' !, " ' 
Guardrail me.h lx' ~! IXIX,x, IX, XI ' I, ' , 7 

l' ".' I I . I ' ' 

~' Nhgc.a;;:z;;ad!.'<:;:d!EoC'!U"!5:... *b;'--l'-----'f.oox 'I-x X' X"! v xl X, X I X i x;T-;;-X Ii; x' X I X II 'X': I' X 16 
o etecta e sep- I 'I A; I ' : I 1 !' , ~ : 

1 '" I I ' ',I I ' !,' ',i,' .sration between hike- ! J! 
~y and pe.~estrian .. wav. ' .. ~....Jttt~.li+-t I ! 1-- ~ , I +--+---1 

-:~a~~~~C~::::e~e~:ad_ ! I II I \ ! I j ; : 1,1 :,1 j : : :,! 

way and walkway~ rnTl I ,-"-1_-1 
No detectable sep- ,j I I ~; . ~l ~~i ! ; , 

~ . , 'I ' I' I 
aration between I' , ; j i :' ' 
:-!~lk\o1ay and park:!~2 lot. l i t- ':,; +_L~ __ +-I -1-+---1 
Unprotected Sidewalks I! 'I! ! i i [I I, II 
(cars, edges, etc.). i I ! iii l 1 

~~~~~~I ,~ .. ----l-+-II-+--l' lill' I il'_,T.:, ~,I; : · ! 
Esca lators. ". I _+--1 
Elevators. ---:-! ! ; I ,. ";-t i 
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J 
~T_~/BEliCHES 

Resting pl~ces not 
under cover (wind~ 
rain. sun). 

12,3,45 6,789,101112:13 
,x 
i 
i 

I iX 
' 

>< g 
14 

Not enough places to r x· X X X X X x X X X X X 

>< I ~ '" >< >< 

.~ . .., • ~ 6 1 ;5 6 
15 16 17 18 

, 
2 1 , , 

, 
X X X X 16 

, 
d , ' , 

~_.!~~t'7' -c'---+' --+"-+'-+'-+-+4-t' 44-1-+--+-+--+-+-+ 
No provision for 1 I I 

, I 
scenic cver~1~O~O~k~,C-~_-c,~_+1'4-+4-+:-L' +-+-l-+--+-+--+-~--+-+-+.-~ 
Benches too high or ; 

, 

; 
low, too deep or 
shallow, oX with 
no annrest. 

: I I l , I 
1 ' i 

~EME~R~G~EN~C~Y~PR~O~V~l~S~l~O~X~S __ ~4-~+-' ' i , 

No alternative route ! i I': 
for flood condition i I f I j 
structures. i I < --
No pedestri.an emergencY-I X XiX X,X X'X::?:: X 
proviSions. !! ;! 

j' ,,; 

! 

i 

i , , 

I , 

I I 
, 

I 
, , ! 
, 

i 
XI X X X 18 

LIGHTING ILLUMINATION ! ' +4++-iI-+'-+-+-++-+---;.--+-=-+-+-+-,..-I 
Signif ieant change of i I! ---t ,I l 1 

, i 
, X 

tunnel. * 

I I ! I p-, , ! l , .. 
1 

light level in tunnel ; I j: 1 I 
at entrance. f i; iii 
Interior lighting not -T+,-+-+-+-II-+ !+,!-+....,..+-i-+-·+-i'-"++~t-++-;I,-J 
adJ'llsted to outside I .. I 
lh_ht conditions ! -J.-+,....,..' + 
Glare at end of i ' 

l , 

: 

, X 

I I 
! -, X 

i 

Tunnel too I ~"k._· __ .. I 
Glare and flashing :X , X, 
11.hts from vehicles. * : , 

I , 
I 

X 
! 

i , , 
I XiX X , 

i ! ! 
, 

X 'X 7 

1 

Poor I xix , 
111ur.:lination. * , , I i i 

X Xl X 

i I ! 
X 

, 
X x X 9 

, , , 
SIC>JAGE/MEDIA ... e\lES .. , 

... , i 

No signage indicating ! xl I X 
location of rest 
are.as~ 

: i , -
XIX XX 

I I , , 
X X X Xl 10 

I , 
I , : , , 

, Street signs too : i 

~11~_ too low or (aT. 1 I .'.Lf0HH~f-:+7.-I-::+-::+-::+-+ 
No special signage for 1 X XI X X X XI X X X X X 

t , i I _. 
X X X X X X X 18 

the visua.!,;ty impaired.' : _.t-+-t'.++-+i'-;.....+--+--I-
Traffic lights ... "ith i I'. i' ! 
short o:reen evele. I ' :!' 
Complicated instruc- I ! I' 
tions on sign. 

, 
I' ' 1 
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J 
123415' 617 ,89 '10 1 1213 14 '15116 17,18 

No warning of ~ T-!X1XI'X X X X " 1, , 7 
~ten t ial hazards ~~+::+::" lei' ;~',,:± I,l,::t~f' -=+-::+::"-.,,-1"C::+::t-=-f.-:+::t~ 
No"or'ient"atioocue as j X' ix X.il: xlx:x: X X X X ,- X X x, xl X i X 17 
to start of approach. 1 " I ! l-l 
~k of orientation 1 X X X X X x·iclX+X+-x+x-+-x+ I: -X~I-X-+I-X+I, X [ Xii; 'X'+""17" 
cu~eneral1y l' -- .J. . ! 

Ip~th~'a):" junctions'- XI X, X X X \' j • X I X! 7 
'Which are not at 90 , I ! '1' j 
degree angle or I II I' .,-H-ti,' ' I. Ii. I 'Which curve, I 1, i 

No detectable orienta-] II: I' I 1--1--1 
tion cue as to sta:rt I ,I II i , I 
~Lchannelizat;ion. I I . 
Wnlkwaynot iXX',X!X1xxx,XX1XIX XII"X x,'x,XIXllx 
channelized. "I, ! 

18 

IJ 

, , 
MICRO-CLlMATIC FACTORS i 1 ! I i j I I 
High wind gus tn I xml Xitl'X+; xyJ"x'+·: 'xi-;, Xv+" XITi "x·'.~xrl-, .. x+-'--iv-h++-+-vh,1 
I pres~nt. * . _~i! -+1_+-1+-1 ~1~1-'-l'~+-+--t .. -+--1 
Wind gene-rated I; r-! I \ !; i 

by traffic. * : f1' ;, ; I! : 

I 
, X X , X 1 , , , -

~,+t 1 
Inadequate provision r T-t Iii -~I--j.-I 
for rain-water runoff. ...l....-+''''';''""",' +'b,,'-+-'~1--+-;" 
'Walkways and sidewalks " I! II I XjX!, t 

not kept c1e~r of snow, i I II' I , I 
i{:e and debr~s. , , ' 

! I I 

! 
X j 

I i 

*Response to these problems ~y not indicate tbat the problem definately 
exists, but rather, in the opinion of the observoT$ that the problem 
probably exists quite frequently. 

**Based on the 1961 ANSI Standards. 
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CUMULATIVE MATRIX: OVERCROSSiNGS E 

LOCATION & END CONDITION 
Portions of walkway are 
hidden from view (crime 
potential). 
Overcrossing is not 
close to public trans­
portation stop. 
No sidewalk at 
end condition. 
Parked cars restrict 
approach. * 
Parked cars obstruct view 
of approach.* 
No accessible 
parking. ** 
No aetectable pedestrian 
crosswalk to approach. 
Dr1ver s view of 
?edestrian blocked.* 

WALKWAYS 
Pe~estrian walkway on 
only one side. 
Walkway less than 48" 
(too narrow).** 
Headroom below 
6' 10'1, ** 
Structure vibrates 
(traffic). 
Abrasive or perforated 
material on vertical sur­
face adj Beene to walkway. 
Objects p~oject into 
walkway-signs, trees~ etc. 

SURFACE ~TERIALS 
Manhole covers and gratings 

1 

3 

1 

5 

1 

in walkway. 2 

5 5 1 

1 

3 

1 2 

6 2 1 

2 

1 i 

1 

1 1 

4 5 1 

3 1 

8 i 1 
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1 1 3 2 1 34 33.0 

5 7 6.8 

2 1 9 8.7 

2 1.9 

2 I.q 
, 
I 6 10 9.7 

4 1 41 39.9 

, i 
5 ' 9 8.7 

1 1.0 

1 2 1.9 

1 1 1.0 

2 1.9 

10 1 1 3 33 32.0 

I 5 4.9 

I 1 13 12.7 



~ 
~ ~ ~ ~ ~ ~ • - • • - - • ~ • • • ~ • • • m 00 ~ • • • • ~ • " .. • • .. • " \; " " " " " .. , 

" 
, 

" 
.., 

" 
.., 

~ " " 
.., 

" .. .., .., 
" "" .. ~ " 

.., .., u .. " " " 0 • u - 0 u ~ 0 u " e e " 
.., 

" " " '" e ~~ pt ",1:: 
.., 0 

<1; OCol.lc:..;l.w '" " ..... .., .. . '" .... 
~ V> .., .., 

"' '" $'" • • .'" . ., • "'" .'" • • g§ ~ 
W 'XI ov '-D 

~'" • .- u .- ~N .~ 0 .. ~ "" ....... 1-<- "M ~~ ~C r;:::' fl1::! j1(~ <~ <: -'< '-' <~ <~ ... ~ ,>< 

Highly reflect~ve 
surface materials I 1 1.0 
Grooves and patterns (cast , , 
into walkways or caused by 2 5 1 2 2 t 2~ 2 16 15.5 
small paving units). , 
Large, deep expansion , 
joints.** 5 11 4 2 7 2 2 5 38 36.9 
Uneven and irregular , 
surfaces. 3 4 5 2 2, 5 I 3: 3 27 26.2 
Loose and soft surfaces 
(gravel~ sand, etc. ) 3 5 1 1 1 1I 10.7 

I Kougn , 
Surfaces. 1 1 4 2 2 2 2i 14 13.6 
Discontinuous surface 
materia.ls. 1 1 2 2 1 7 6.8 

MAINTENANCE I , 
Debris from erosion I , 
on walkway, 3 3 I 1 7 6.8 
Disrepair {frost heaves~ , i 11 potholes, etc.). 1 i 4 2 1 3 , I 13 12.6 
Disrepair Irom vanna~~sm ! 11 or accident (handrails J I 6 6 2 5 7 28 27.2 
guardrails, etc.) . I 

STAIRwAYS ~ 
Stairway is only means 
of access to structure.** 2 2 3 2 31 2, I 15 14.6 -. 
Stairway only on one . 

! side of structure. I I 1 
, 

3 2.9 , 
Poorly lighted steps, 

Ii 
, 

stairs ramps. 3 9 5 5 
, 

5 I 29 28.2 
Treads less than 11 , 

21 (too small) ~ 1 3' I 1, 8 7.8 
Projecting , 

nosings. 4 2 II 1 ~ 1 9 8.7 

"Pen 
Risers. 4 2 6 5.8 
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';;; ~ ~ ~ ~ ~ • ~ • m ~ ~ ~ 0 • • • • • • • • • M • • • !l • " " " • " " ~ " ~ 

!l " 
, 

" ~ " .. " ~ • W 
W W • " W • W W W • M 

" • " W W • W " " Q e " Q " ~ Q Q " Q ~ 
, 

" W , 
~~ Pt ~t fa<~ " ~ Ht ~a 

w 0 
<~ "W "''' '" ... 
"I;; d'" w '" Ol :;]M d "Ol "'" • .'" • ~N =~ 

~ • "ro "'" • • .- • .- 15£ 0 
~~ .;::::: .. ~ i!<~ ';:::5 ~~ ... '" ... ~ ... ~ 

~::. <~ <~ <~ <~ <~ ... ~ ., 
Risers greater than • 7" (too high). •• 4 1 1 6 5.8 
Curb greater f:han6' 
(too high). 1 1 1 1 4 3.9 
Step (settlement) between 
ap-proach and structure.** 1 7 2 3 1 2 16 I>.' 
Dangerous stair 
location. 1 1 1.0 

RAMPS , 
Only ramps 
provided. 1 8 4 1 1 5 2 5 9 14 >0 48.5 

-"only ramps provided on 
one side of structure. 1 2 1 4 8 7.8 
Pathway leading to 
Qvercrossing too steep 3 1 4 8 7.8 
and long.** 
Ramp too long (exceeds 
30').** 1 11 10 2 6 [ 5 10 15 61 59.2 
Ramp too steep (slope 
greater than 1;12).** 1 10 6 Z 6 1 4 9 14 53 51.5 
Ramp too narrow 
(less than 48").** [ 1 1.0 
Cross slope greater than 

21 1:50 (too steen). 2 1 I 6 5.8 
Slope across structure 
too lone and steen.it* 1 5 2 1 2 ~'2 No curb 
cuts.** 4 6 3 2 2 3 8 6 1 7.6 
Helical 
ramp • I, 1 1 5 3 II IQ.7 
.Ramp layout 
inconvenient. 1 1 2 1.9 
Abr\lpt transition to 
counectinv walkwavs. 1 1 5 7 6.8 
Ramp exits directly into 
street or parking area 
(less than .6 ' clearance 5 ) 3 4 3 9 31 30.1 
at bottom of ra~p). 
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1n the 
of the entrance to 

I the ramp 

1 

1 5 4. S 

1 2 1.~ 

I n, , L8 

36" (tQO~'hhiiigb.~),~tEtM~n-lr-t-l5~1-1t-Zl!-!-'-4t-l!-7-t-t-l-?3-3t-3-2-l,C 
32" (too 1~:;)~:* than 1 I 1 1. 5 

or alum1nuo (hot in hot 
cold in cold) 
not 

far enOUgha~~~rat top 
and bottom of stairs 
and *. 
No on 

GUARDRAILS, BARRICADES, 
PEDESTRI"'~/VEHICDLAR 
SEPARATION 

4 12 4 

1 1 

3 6 12 

2 3, 9 

1 , 6 

1 6 1, 

1 2 1 

1 1 ? 

1 
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2 3 3 

,4 7 

2 8 Ie 

2 E 3 

1 I 4, 

I 2 

1 

3 2 

1 

4 E 

1 2 

8 lC 

3 1 

38 i 36,5 

18, 17,' 

59 i 57. 
I 

28, i 

I 

9 B. 

5 4,9 

10 9, ' 

3 



~ 

~ ~ - ~ ~ ~ 0 - • 0 ~ ~ • - 0 " • ~ • • • • • ~ • • • • " • " " • • k • ~ " " 
, 

" 
, , k k , k , , ~ , 
" ~ , , ~ 

, ~ .. .. g M .. g " .. U " U v U " • 0 ~ g U ~ 0 e , 
r~ 

k .. 
t<~ ",I:: Fe job 1>-<1:: 

.. ? UU to k .. u =U "' '" '" u u .'" '" .'" :,1", 
"'" • • ~'" .'" ... • ~~ ~ 

• . ., .'" • V- • ~- .'" ...0 0 

~C l~C l!ii ~ I~C "'" ~~ ~C k- l!1l~ I!C~ 
0_ 

<~ .. ~ ... ~ .. 
Inadequate 
guardrails. 1 2 1 3 2.9 

I Guararail mes" 
hazardoua.* 1 7 6 1 B 1 1 5 7 37 36.0 
No detectable separation 
between bikeway and 4 14 1 2 3 7 1 10 1 15 sa 56.3 
pedestrian way. 
No oetectable separation 
between roadway and 1 1 10 1 2 15 14.6 
walkway. 
No aetectable separation 
between walkway and 2 2 1.9 
parking lot. 
Unprotected sidewalks (cars 
edges etc.). 2 1 1 1 1 5 11 10.7 

ESCALATORS/ELEVATORS 
Escalators. . 
Elevators. j . 
REST AREAS{BENCHES 
Resting places not under 
cover (wind, rain, sun). 1 8 6 1 1 2 2 21 20.4 
Not enough places to stop 
and rest~ 4 8 11 5 2 11 3 6 9 15 74 71.8 
No provision for 
scenic overlook. 2 2 1.9 
Benches too high or low. 
too deep or shallow, Qr 1 3 1 1 I 7 6.8 
with no armrest. 

EMERGENCY PROVISIONS 
No alternative route for 
flood condition structures. 1 3 1 5 4.9 
No pedestrian emergency 
prQvisions. 7 18 15 5 3 1I I 11 10 17 98 95.1 

LIGlITING rLLUMINA TION 
Glare and flashing lights 
from vehicles. 1 10 11 1 9 a 8 7 57 55.3 
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Poor 
illl.4llinatlon. * 
SIGNAGE/MEDIA CUES 
No signage indicating 
location of rest areas. 
Street signs too nigh. 
too low. or too far. 
],\0 special signage for 
the visually impaired. 
Complicated instructions 
on signs. 
No warning of 
potential hazards. 

I NO orientat10n cue as 
to start of approach. 
Lack of orientation 
cues generally. 
Pathway junctions which ar 
not at 90 degree angle 
or which curve. 
No detectable orientation 
cue as to start of 
channelization. 
WalKway not 
channelized. 
Traffic 
noise. 

MICRO-CLIMATIC FACTORS 
High wind gusts 
present.* 
Wind generated by 
traffi(',.* 
Inadequate provision tor 
rain-water runoff. 
Walkways and sidewalks 
not kept clear of snow, 
ice and debris. 

1 : 
! 

3 B 4 6 3 44 42.7 5 81 6 

11 1 8 3 9 69 67.0 

I 1 1 1.0 

! 
11 2 7 13 16 5 3 

, 
11 : 10 17 00 97.1 

I 1.0 

3 I 3 2 3 
, 

7 19 18,4 

6 18 
I 

2 i 11 2 In 12 ,16 99 i 9C,l 16 5 

6 18 16 5 2 8 12 ' 16 197 94,2 

2 5 7 , 27.2 

I ' ~ ! 
I' i 

1 I 1.0 

i 
6 15 

6, 2 

13 ! ".::.2-1-.::.3+..:7_1--!' ..:2+':.:1l:'-j-'i _-t--:l:.:7+7::.6-4..:7..:3,:.:, 8~i' 
, I I I 

6 I 1 j 5 8 ' 13 41 39.9 

I : 

3 i 14 114 
! 

4 • 14 67 65.0 8 1 9 

1 1 2 4 3.9 

2 I 2 1.9 

I 
1 10 5 1 3 1 I 2 23 22,3 

*Responses to these problems may not indicate that the problem definately 
exists, but rather~ in the opinion of the observor~ that the problem 
probably exists quite frequently_ 

**Sased on the 1961 ANsr Standards. 
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CUMULATIVE MATRIX: UNDERCROSSINGS F 
appondlx 

~ 

~ ~ ~ ~ ~ ~ ~ ~ 0 

" "<; 0 • " • • • w ~ • • • • • • • • • • .. 
" " ... k .. " .. " k .. ~ • ~ " ~ ~ = " " = , ~ ~ .., .., ~ .., .., .., ~ ~ .., ~ u 0 
0 0 0 0 0 0 

c~ 
u U u e .., 

" e alb = '" E Ul~ 
~ b::i:: Ht , 0 

" " "' .. ..., k .., ... .., .., .., 
~ .., .., .., 

~f,n .'" 0'" om ~'" "'" ~'" .'" ID'" .'" is''' 
~ • 0 ~M • • ~ • • so:: 0 

wN 
~0 f\'8 ~c k" kN U<A f\'8 k-

<~ <~ <~ <~ <~ <~ ... ~ " 
LOCATION • END CONDITTON 
Portions or walkWay are 
hidden from view (crime 1 1 1 3 I I 8 38.1 
potential) . 
Undercrnssing not close 
to public transportation 1 1 4.8 
stop. 

I NO Sl<1ewa1..k at end 
condition. 1 , 1 4.8 
ParKea caTS QDstruct 
view of approach.* 1 1 4.8 
No accessible 
parking.** 1 1 4.8 

! NO uetectable: peuest~l.an 
crosswalk to approach. 1 I 1 2 1 5 1 12 57.1 
Driver s view of petles-
trian blocked.* 2 2 9.5 

WALKWAYS 
Pedestrian walkway on 

11 only One side. 1 2 9.5 
WalKway less than 4U" . I (too narrow).** 1 I 4.8 
Headroom be.low 
6 t lO".** ___ 1 1 4.8 

Walkway through "long" I 1 2 1 3 2 5 I 15 71.4 
tunnel (over 40'). 
Abrasive or· perforated 
material on vertical sur- 11 1 2 4 19.0 
face adjacent to walkway. 
Objects project into walk 
way (signs, trees. etc.) 1 1 4.8 

SURFACE MATERIALS 
Manhole covers and 
gratings in walkway. 1 1 4.8 
Large, deep expansion 
jOints.** 1 1 4.8 
Uneven ana ~rreguJ.ar 
surfaces. 1 1 4.8 
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Loose and soft surfaces 
(gravel. sandt etc~). 

IDiscontinuous surface 
materials. 

Debris from erosion 
on walkwav. 
Disrepair (frost heaves~ 
potholes). 
Disrepair from vandalism 
or accident (handrails, 
guardrails. etc.). 

STAIRWAYS 
Stairway is only means 
of access to structure.** 
Poorly lighted steps, 
stairs ranos. 
Open 
risers. 
Curb greater than 6 
(too hi.:,). 

Only ramp 
provided, 
Pathway leading to struc­
ture too long and steep.** 
Ramp too long (exceeds 
30 l }.*" 
Ramp teo steep ~slope 
greater than 1:12)~** 
Cross slope greater than 
1:50 (too steep). 

Ramp exits directly into 
street or parking area 
(less than 6'clearance at 
bottom of ramp). 

1 

1 

1 

1 

I I 

i 
1 

! . . 
1 ' 

, 
I i I 
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1 1 3 14.3 

I 1 4.8 

4 19.0 

1 4.B 

1 1 2 9.5 

1 4.8 

1 1 i 4 8 . 
1 4.8 

1 j 1 4,8 

1 I I 4.8 

3 5 23.S 

1 1 4.8 

I 4.8 

1 2 9,5 

2 2 1 6 28.6 

i , 
I 9.5 



• 
~ 

-;; -;; ~ 

c, 
~ ~ 

~ 
• • • w ~ • • • ~ " " " " " " ~ M 

~ ~ ; '" U • U 0 0 , ~ 

Ii ~ ~~ ~ i~ ~~ ~~ I]~ ~! ~~ ~i 
" {'!. ~ 

'" ~ 

~ ;-<, - 0 

tii t! N 

'" ~ 
~ 

tnan 
36" (too high). I I 4.8 
'0 

"nS .. I 1 2 1 4 2 3 14 66.7 
tor 

comfortable 1 1 4.8 
Handrail 01 

aluminum !~~~ ~~ h~~d) I I 1 3 14.3 

, not 

" 1 I 4.8 
,aon't , ral 

enough (1 1 at top and 
bottom of ramps).** 

1 1 4.8 

00 on 
2 1 3 14.3 

GUARDRAILS, BARRICADES~ , 
PEDESTRIAN/VEHICULAR 

~ 
(too low) . less than 42' 

1 . 1 4.8 
~Q 

.il . 1 1 1 2 5 23.8 
'0 
between bikeway and 1 I 4 2 5 1 14 66.7 

fTo way. 

and ,,1< between 2 2 4 19.0 
No _, '"'VU 
between walkway and I I 4.8 

lot. 
(Cal • 

etc. ) 1 1 I 4 7 33.3 

REST ~ :::! rest to stop 1 1 3 2 4 2 5 1 19 90.S 
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~l ':'! ! ~ ~ ~ ~ ~ ~ ~ " " ~ w, m w 0 m, ID • ~ ~ • • ~. • 0 • .' • • • ~ " ~, k' " " " "' " " " " -, ,,; , 
" .'1 1 iii , , , ~ ~ 

" ", ~, 

" " ~ " " 0 ~ 
tJ (,) 1 u u u 0 u' u 0 u , 

" ., :;) I ::: '" ~ 
, , 

" 
, e 1>-; 

, 
" 0 .. M p::J ... ;U ~ w" "' .. C l-<!::c. "~ " " '" c " " " " " c, u c' ~ ",,'" 

ftlU)o;o::tr:lmlf.l ~'" ow ro'" (\j tfj c:: Ct:> rn~t::{/; .. ~ 

W II U! • U • C • • "'~ 0 
""'N,~_~M "0 en "'" 1-001 kV\ I-< 0 ....... ON 
<:: -{<!...... ....... "'~ 

.,,~ <~ <-<'-' <t:'-"<- f:..o- " EMERGENCY PROVlSIONS 
No alternative route for , , 

1 ; I 
, 

flood condition struc- 2 2 ! 5 23.8 
tures. I , , 
No pedestrian emergency , 

i I 
proyisions. 2 Ii 3 2 4 2 5 1 20 95.2 

, 
LIGHTING, ILLUMINATION I 

1 I , 
Significant change o! 

11 
, 

1 , 
light level in tunnel 1 , 1 I, 2 i 1 7 33.3 , 
at entrance. 1 

, , , , 
Interior lighting not 1 , 

d adjusted to outside 2 , 1 1 1 2' 1 10 47.6 , 
light 

, , 
conditions. , 

Glare at end of 
1 j tunnel. * 1 , 1, 1 1 2 7 33.3 

Tunne~ too , , , 
dark. * 1: I 

, 
1 1 1 31 1 ! 9 42,9 

Glare and flashing , , I 
lights from vehicles. 1 1 2 1 Ii I 6 28.1 
Yoor 

1 ' d 4i illumination. * 1 .' 2 2 2 1 14 66,7 

SIGNAGE/MEDIA CUES I I , 
No signage indic.ating , , 

11 1 ! i location of rest areas. 2 1 2 4 1 3, 15 71.4 . .. 
No special s1gnage for 1 

, , , 
trle visually impaired. Z 1 3 2; 4 2 5 1 20 95.2! 
Traffic lights with . , , 
short ~reen eve Ie. 3' 3 14.3 
No warning of 
potential hazards. 2 1 3 

, 
14,] , , , 

No orienta~~on cue as , , , 
to start of approach. 1 1 3 1 4 2 5 1 18 85,7 .-LaCK or or1entat2on , 
cues generally. 1 1 3 2 4 2 5~ I 19 90.5 
Pathway junctions which , 
a.re not at 90 degree 4 1 5 23.8 
angle or which curve. 
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~o detectable orientation 
cue as to. start of 1 1 4.8 
channelization~ 

Walkway not 
channelized. 1 1 2 2 4 2 5 1 18 85.7 
Traffic 
noise. 1 2 I 1 4, 9 42.9 

MICRO-CLIMATIC FACTORS 
High wind gus ts: 
present. *' 2. 2 I 9.S 
Wind, . generatea oJ 
traffic. *' 1 1 2 9.5 
Inadequate provisIon tor 
rain-water runoff. I S 23.8 
Walkways and sidewalks 
not kept clear of snow,. I I 1 8 38.1 
ice and debris. 

*Responses to these problems may not indicate that the problem definately 
exists, hut rather. in the opinion of the observor~ that the problem probably 
exists quite frequently. 

**Based on the 1961 ANSI Standards. 
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I BARRIERS SOLUTIONS 

This appendix correlated environmental barriers with groups of people with various 
handicapping eonditions~ Environmental barriers are listed aeross the top of eaoh sheet 
while the handicapping conditions aTe enumerated along the left hand column of the 
matrix. The list of hen-dicapping eonditions is four pages long; on the fifth page of the 
matrix it begins again, linking the list with the next group of environmental barriers. 

For example, the effect of different environmental barriers On people with the 
handicapping condition, "Difficulty with environmental orientation" is found in matrix 
sections AI, B1, GI, etc. However, the different effects of the envrionmental barrier 
entitledJ '"Driver's view of pedestrian blocked" on all groups of people can be found in 
the matrix sections AI, A2, A3, and A4 (matrix seetion numbers are found in the top 
right hand corner of each page), 

237 



x • No Problem for 
this group. 

S = Solution for this 
problem is known. 

• • Solution for this 
problem is not known. 

Difficulty with environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
sequence, judge time, 
direction, distance 1 

size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying, shuffling, 
uneven, eratic or stag­
gering gait. 

Frequent need to rest 
during exerc1se~ 

x 

x 

s 

s 

x 

x 

s 

s 

s 

. 

• x x 

• x 

• x 

s x x 

s s x 

s s x 

x x x 

x x x 

x s x 

x x 

x s x 

x x x 
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A2 
~ ---------
I , 

-" , " ~~ 

" • 
b..i:Y 'C .. ; , 3 u 

" • -" ... 
0 " <J ~ ~ 0 • 0 " " ~ <J 

X No Problem for '0 " ~ " " U " = 0 " " 
, 
~ 0 0 " .. • 

this ~'" 3 .~ <J ~ <J 0 • group. 0 u " '" 3 .co • " " ... ... • 0 ~ <J 0 3 "' .. " • • u " .~ 0 • " 0 0 .r. 0. " ... • ... 
5 Solution for this • .0 3'0 • .. ~ 0 " .. " ~ = .. .. • " u .. • , 

" • 0 . 
problem is knO'WIl. 

, 
" " • • 0 .c .c " 0 5 u .. • • • ~ <J 0 .~ " 0.0 

OO .. ~ • 0 • ~ " u • ~~ ., 
" " 0 >-0 0 " 0" " .'0 OO .. 

• Solution for this " ... <J 0 " ... 0 . ~ <J~ .. .. • ... • = • • • 3~ " , ] • U~ • " u~ 

problem is not known. " • 0 >- '" '00 0 0 • " • • • .. '0 'O~ ~, "~ ~ 0 .. " " ~ u '~ " 
" • • 0 .oo • • " 0 ...... .0 " • .c • " '" "" 0 " .. '"'" " ... '" ~ ." .~ 0 • 

Reduced tolerance to brisk 
exercise (need to move X X X X S X X X 
a":,::>wly) • 

Limited ability to stand 
for long periods. X X X X 5 X X X 

Impaired bladder control. X X X X X X X X 

L-.:treme of size (dwarfism, 
c_iantism, obesity, etc.) . 5 X S 5 X X X 

;:ardiac Pacemaker affected 
electrical interference. X X X X X X X X 

[ses powered or manual 
vheelchair. S S S X X X S S 

L"es walker, crutches, 
orthopedic cane. S S S X S X S S 

l'rosthesis (including 
braces) for lower S X S X S X S S 
'"---- remities. 

~'-' _reased ability to tale-
" ,Ice smoke, dust, chemicals, X X X X X X X X 

," lens, cold winds. 

'_,ited ability to grasp. 
~:_ease or manipulate with X X l: X X X X 

_._,?er extremities (arms, 
,.-~~~.s t, hands) . 

i-1ited reach. X X X X X X X X 
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KEY 

x ~ No Problem for 
this group. 

s ~ Solution for this 
problem is known . 

• - Solution for this 
problem is not known. 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position~ or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

'Limited horizontal motion 
with legs and feet. 

Decreased ability to 

x 

s 

x 

, X 

s 

5 

tolerate heat and cold. X 

Speech disorder. X 

Loss of nOrffial speed in 
motor coordinationl slowed S 
r€.lflexes. 

Fear of crime. X 

Fear of heights (vertigo). X 

Agoraphobia. X 

Claustrophobia. X 

Fear of loud noises. X 

x 

s 

x 

x 

x 

x 

X 

x 

x 

x 

x 

x 

x 

x 

A3 

x x x x x x 

x x x x x 

x x x x x x 

x x x x x x 

x x x x x x 

x x s x x 

x x x x x x 

x x x x x x 

x x x x x s 

x • x x x 

x x x x x x 

x x x x x 
s x • x x x 

x x x x x x 
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Uses white cane for guidance 
(visually impaired). S • S • X X S S 

! Uses guide dog. S • 5 • X X X S 
; 

I Limited ability to acquire 
or process visual stimuli. S • S • • X S S 

Limited abi.lity tc per-
ceive or process auditory X X X X X X X X 
stimuli. 
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KEY 

x = No Problem for 
this group. 

S = Solution for th{s 
problem is known. 

• = Solution for this 
problem is not known. 

Difficulty with env1ron­
~~tal orientation. 

Understanding deficit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
sequence. judge time, 
direction. distance, 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Di.££ ieuIty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying, shuffling. 
uneven, eratic or stag­
gering gait. 

Frequent need to rest 
during exercise .• 

• 
x 

• 
x 

x 

x 

x 

x 

x 

x 

x 

x 

s 

s 

s 

s 

x 

s 

s 

s 

s 

s 

s 

s 
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BZ ,.----------,------_._ .. _-------, 

KEY 

X # No Problem for 
this group. 

S = Solution for this 
problem is known. 

• = Solution for this 
problem is not known. 

Reduced tolerance to brisk 
exercise (need to move 
slowly) . 

Limited ability to stand 
for long periods. 

Impaired bladder control. 

Extreme of size (dwarfisw~ 
giantism~ obesity, etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses pOwered or manual 
wheelchair. 

Uses walker, crutches l 

orthopedic cane. 

Prosthesis (including 
braces) for lower 

l ex::re;;nities. 

Decreased ability to tole­
rate smoke, dust, chemicals, 

1 pollens. cold winds. 

j Limited ability to grasp, 
! release or manipulate with 
; upper extremities (arms, 
1 WTist~ hands). 

Limited reach. 

x x 

x s 

x x 

x x 

x x 

x s 

x s 

x s 

x x 

x x 

x x 

~ • 
-'" ..; . 
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~ .... 
.,,~ _ .... 
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KEY • w ~ • ~ 

~ " . ~ o ~ ~ 0 '" " , 
" 0 ~ ~ " , 

" 0 X = No Problem for >'0 , O~ 0 ~ ~ w . ~ . 
.~ ~..,~ 

" ~ • " o 0 ~ 

this group. 0 OJ <,) ~ 0 .. .. . .. "'~ '5 ~ $ '" , '" .., • ~ ..,'" • • ~ . "~ .. w 
" 0 "- 0.-< e:1P! ~~ .00 .., • '" . .., 

S = Solution for this ..... 00. 0 .. o 0 • 0 ~ " . .. ~ .... ,,"" . 
problem is known. " . . o " § '" " ~ .. " '" W 0.00 OC~ ~".; .... .. .. "- ~ 0 • . " .. ...... • .. i! • • 0 • • u 0 • .. to 'H l\1 . '" ~ u.o 0 • u .. '" OD' • • Solution for this o ".; ° 0 u .. • • u u o u 0 o 0., .. ".; U "'., " • '" ° u ~ • ..., " . problem is not known. -rl • 0 o.~ .., ... • 0 .l! , u • " 0 ..'" u." • ..~.., ·11 "" .. 0 '" ... " .. '" .. " " 0O"" ,., 0. ... ""0. OU~ ° -rl 0 6 ~ a 00 • 0. ..... it, o!::~ ~~6 tl..::: 0.. 

" U .. • .. . 
Limited manual dexterity. X X X X X X X X 

Inability to turn head. X X X S S X X X 

Decreased ability to 
stoop. X X X X X X X X 

Difficulty standing from I 

sitting position. or in X X X X X X X X 
sitting dC"lTl. 

Limited vertical motion 
with legs and feet~ X S S S S S S X 

Limited horizontal motion 
with legs and feet. X S S S S S S X 

Decreased ability to 
tolerate heat and cold. X S X X X S X X 

Speech disorder. X X X X X X X X 

Loss of normal speed in 
motor coordination/slowed X S S S S S S X 
reflexes. 

Fear of crime:. • S X S S X X • 
Fea.r of heights (vertigo) . X X X X X X X X 

Agoraphobia. X X X X X X X X 

Claustrophobia. X X X X X X X X 

Fear of loud noises. X X X X X X X X 
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~ 
. '-'-Portions of walkway are 

hidden from vlew (crime 
potential). 

Overcrossing/under-
crossing is not CloS12 to 
public. tranAportation stop. 

No sidewalk at end 
condition. 

Parked caTS restrict 
approach. 

Parked cars obstruct 
view of approach. 

No 3J',cessible parking. 

No dctect3blc ped€'s~ 
tr1::tn crosswalk tn 
approach. 

Crossing approach and 
entrance not easy to fintl 
(h.hlden from view). 
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I a 
~ -.. 
~ . 

k "" KEY , ~ a . ~ . .., <- 0 • •• . " " 0" 
X = No problem for " .0'" " " • • " • u 0 

this group. .c 0 ~" " u .., 0 .., 
~ " k 

.,; " 0 .c 0'" <- > " if" " . .., . • • .., 0'-' 

S = Solution for this 
. ~ ~ e • " . "''' ,-,.c k", ." " " "" problem is known. · '" . '" ria '" "" ..... 
U~ ,,~ .., . '" '" 0 ~ '" ".c m.c .., • 0.. 

~~ 
.... • 

" u.c " c e>o 
"'~ 

., . 0 k 0 .0 00 " u 0 • = Solution for this '" • 0 
"'0 ~. " .... "" k'" " U 0 " ".., .., 0 . .., ... • At.-l prohlem is not known. " . .~ .o~ ,,"0 "''' ", ~ . •• • " 00. g g 8[ .., .. .., 

0. .... ... , "' "0- S € . " " Ok "'~ 0.0 '" " 0"" .. , . 
Difficulty with environ-
mental orientation. X X X X X X X X 

Understanding deficit. X X X X • X X X 

Limited attention span. X X X X • X X S 

Memory deficit. X X X X • X S S 

Decreased ability to 
sequence, judge time, X X X X • X S S directioD t distance, 
size. 

Impaired night vision. X X X X • X S S 

Impaired cutaneous 
sensation detection. S S S S X X X X 

Chronic stooped 
posture. X X X X S X S • 
Difficulty in main-
taining equilibrium. S S S S S S S • 
Moves at slow speed. X X X X X X S • 
Swaying, shuffling. 
uneven, era tic or stag- S s S S S X X • gering gait. 

Frequent need to rest 
during exercise. X S X X S X X • 
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KEY 

x = No problem for 
this group. 

S = Solution for this 
problem is known. 

• = Solution for this 
problem is not known. 

Reduced tolerance to brisk 
exercise (need to move 
slowly). 

Limit.ed ability to stand 
for long periods. 

Impaired bladder control. 

Extreme of size (dwarfism~ 
giantism, obesity, etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses powered or manual 
wheelchair. 

Uses walker~ crutches§ 
orthopedic cane. 

Prosthesis (including 
braces) for lower 
extremities. 

Decreased ability to tole­
rate smoke, dust, chemicals~ 
?o11ens, cold winds. 

Limited ability to grasp~ 
release or manipulate with 
upper extre~it1es (arms t 

w'Tist, hands). 

Limited reach. 

x 

x 

x 

s 

x 

s 

s 

s 

x 

x 

x 

fi 
.c 
~ 

" .~ 
~.c 

o '" 4; ·ri 

""" ., 
c 

o 0 
~ ~ 
c~ 
00 
~, 

"'~ 

s 

x 

x 

s 

x 

s 

s 

s 

x 

x 

x 

x 

x 

x 

s 

x 

s 

s 

s 

x 

x 

x 

247 

C2 

s x s • 

x s x s • 
x x x x • 
s x x x f 

x x x x • 
s s x s • 
s s s 5 • 
s s s s • 

x x x x x 

x s x x 

x s x x x 



lCEY 

x ~ No problem for 
this group. 

S = Solution for this 
problem is known. 

• = Solution for this 
problem is not knowu* 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position? or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet. 

Decreased ability to 
tolerate heat and cold. 

Speech disorder. 

Loss of normal speed in 
motor coordination/slowed 
reflexes. 

Fear of crime. 

x 

x 

x 

x 

x 

s 

x 

x 

x 

x 

Fear of heights (vertigo). • 

Agoraphobia. • 
Claustrophobia. x 

Fear of loud noises. x 
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x 5 x x x 
x s x x 

x x x x 

x x x x x 

x s x 5 • 
5 s x s • 
x x x x 

x x x x 

x s x x x 

x x x 

x x x x x 

x x x 

x x x x 
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KEY 

x = No problem for 
this group. 

s ~ Solution for this 
prohlem is known • 

• = Solution for this 
problem is not known. 

Uses white cane for guidance 
(visually impaired). 

uses guide dog. 

Limited ability to acquire 
or process visual stimuli. 

Limited ability to per­
ceive or process auditory 
stimuli. 

x x 

x x 

x x 

11: x 

11: x • x s x 

x x • x s 11: 

11: 11: • 11: s x 

x x x x x x 
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KEY 

x = No problem for 
this group. 

S = Solution for this 
problem is known. 

• ; Solution for this 
problem is not known. 

Difficulty with environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory def ieiL 

Decreased ability to 
sequence~ judge time! 
direction, distance. 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying, shuffling, 
uneven, eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 
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· E 
if. " . , , • ~ if. m • , KEY > ~~ " " . , 
" e '_ 0 0 0 • 

" W ." . W ~ C "" -No problem for 
0 " ",. , " u 0 , W -X = ..; 

."0 _ 
0 w ~ 

" ~ , > = . "',. C " • 0 
this group. 0 .~ < u H ~ 0 0 • 

" 0 , e", U c if. ~ "" 
, 

'" w u u 0- • 0 '"'" w • ., 
for 

~ ... " 0 '" " " P- , 
S ~ Solution this e ' - • ~ ~ • .... • u " e .-

problem is known. o '" • • ~ o ., ". .'" li' " . " . uw_ • • ~,. .... 
~ ~ ,.. . ~"'<M ",oo .., - _m ...; , 

-" • w 
c; .... d 

~ ~ 
.... • e ., m 

• Solution for this ~n1 0._ o.Uk ~ 0 "". • • W M 
= 

• 0 
d.lt,)":; '" k .." • • 

problem is not known. k • k.c k • " .,.; . .; . ""' • 0 
~ .... 

.c . ~ • • • . '" o • W 0 o • 
W 0 "' 0 

..; " 0 ~~ ~ '" 0" U'" k 0 

'" 0 "'''" A 0 '" "'0 "' • ... '" - '" 0 

Reduced tolera.nce to brisk 
exercise (need to move X X X S S X X X 

slowly). 

Li:nited ability to stand 

for long periods. X X X S X X X X 

IC'lpaired bladder control. X X X X X X X X 

Extref:le of size (dwarfiso. 
giar.tism t obesity, etc.) . X X X S X X S X 

Cardiac Pacemaker affected 
by electrical interference. X X X X X X X X 

Uses powered or manual 
wheelchair. S S S S S S S S 

Uses walker. crutches. 
orthopedic cane. S S S S S S 5 S 

Prosr.hesis (including 
braces) for lower S S S S S S S S 

extremities. 

Decreased ability to tole-
rate smoke, dust, chemicals X X X X X X X X 
pollens, cold winds. 

Limited ability to grasp> 
release or manipulate with X X X X X X X X 
upper extremities (arms I 
wrist~ hands). 

Limited reach. X X X X X X X X 
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x ~ No problem for 
this group. 

S : Solution for this 
problem is known. 

• = Solution for this 
problem is not known 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position~ or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet. 

Decreased abilit), to 
tolerate heat and cold. 

Speech disorder. 

Loss of normal speed in 
motor coordination/slowed 
reflexes. 

x 

x 

x 

x 

5 

5 

x 

x 

s 

Fear of crime. X 

Fear of heights (vertigo). X 

Agoraphobia. X 

Claus trophobia. X 
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* ~ . . 
KEY • .... ~ • ~ > MM ~ ~ 

. 
" "' .... " " ~ e • ." " • " € Ii)- -0 J: "" . • " . -X = No problem for .... " ." ~ " • " • " · > e • ,,~ i:l k * " this group. 0 0~ 

d " 
,.,,, 0 '" k 0 · E .c " e ~ " '" . .c • k • c~ " c >'" " w ~ 

~ " k 0 ,., " ... P- . 
S -Solution for this s . - • ....... . .... 

" k ~?a *~ 0 " " " .... o " .- '" . problem is known. k j .. · kru,., " '" .... ~ ru- e .... ~0 ...." .... "'" i;'"" 
..; ,., 

" 
.,.. . 

'" . t1l ..... ~ d Q • III " " ID _ 
;0..- " U k • " • 0 >,'" " U • -Solution for this .... '" • 0 

Q) t.l" .!::~ ~ ..; k ~ 
problem is TIGt known. 

.. • .. .0 ~ " ~ .,., . ~ .... 0 ~-.0 iT> .... • '" • ." 8~ " 0 e ~ • 0 
_ a 

.,.; k " ....... ... .,.. k ~ 

" 0 ;::: 0- " 0 " '" 0 '" '" .. '" ... ~ 0. " 
Uses whit.e cane for guidanc.e 
(visually impaired) . S S S • S X S X 

Uses guide dog. S S S S S X S X 

Limited ability to acquire 
or process visual stimuli. S S S • S S S X 

Limited ability to per-
ceive or process auditory X X X X X X X X 
stiCluli. 
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. w ~ " " Q~ Q 
;., C • • ..; " .... · • . '" . . .. ,,~ 0 ,.; k Q .... . fJ] ~ . • . '" " il, ~" k 

I 
x = No problem for > ... " . • o ~ c 

this group. 
... .... . "'-"- 0. • W 

~ ~ 
,,~ ..... ~ X k '" • Q k a.~m • k 

.... " • • • V 'M g ~ " S Solution for this > " 
..,,, 

'C • 0. C 
~ ,,~ ..... 

" 0 • '" • 0 . 
problem 1s knOWll. • • • · " " • 0 . '" . " . • .. 0.0 '" • • • • • .... .., · '" • .... . . • . ... • .. . 

.... 0 ". • '" ~ •• • • v • .... 
• Solution for this 

0 ... .... . .... • • · .. • • ~ ~ '" . " k ~ .<:~ "' .... o • oo ... 00. . .... .. ~ 
• v problem is not known. 

o • ,,~ o • 0 ... /01 .,..., · .. o H o k OO ... 

• H 
... , ... · " 3.:2, o , 

:3~ 
o , 

.: m " " "' . ,,~ 

• 0 '" 0 '" . 
Difficulty with environ-
mental orientation. X X X X X X X X 

Understanding deficit. X X X S X X X X 

Limited attention span. S S X S S X X X 

Memory deficit. X X X X X X X X 

Decreased ability to 
seqlJence~ judge time! S X X S X X • S 
direction, distance, 
size. 

Impaired night vision. S S S S S 0 • S 

Impaired cutaneous 
sensation detection. X X X X X 0 • S 

Chronic stooped 
posture. X X X S X X X X 

Difficulty in main-
taining equilibrium. S X X S S • • S 

Moves at slow speed. X X X S X X X X 

Swaying, shuffling, 
uneven, eratic or stag- S X X S S • • s 

! gering gal t. 

Frequent need to rest 
during exercise .• X X X S X X X X 

254 



KEY 

x = No problem for 
this group. 

S = Solution for this 
problem is known • 

• p Solution for thls 
problem is not kno~~. 

Reduced tolerance to brisk 
exercise (need to move 
slowly). 

Limited ability to stand 
for long periods. 

Impaired bladder control. 

Extreme of size (dwarfism, 
giantism~ obesity, etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses powered or manual 
wheelchair. 

Uses walker, crutches~ 
orthopedic cane. 

ProRthesis {including 
braces) for lower 
(':'tremities . 

Decreased ability to tole-

x 

x 

x 

x 

x 

s 

s 

s 

rate smoke, dust~ cheoicals~ X 
pcllens. cold winds. 

Limited ability to grasp, 
release or manipulate with 
upper extremities (arms~ 
:rist. hands). 

Limited reach. x 
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KEY 

x = No problem for 
this group. 

S = Solution for this 
problem is known. 

. 
" " . 

~~ .... 
" . " . w , c 
O~ 
u 

• c 

• w '" .... c 
Solution for this ] oM 

problem is Dot knoW! ~ ~ 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet. 

Decreased ability to 
tolerate heat and cold. 

Speech disorder. 

Loss of normal speed in 
motor coordination/slowed 
reflexes. 

Fear of crime. 

Fear of heights (vertigo) 

Agoraphobia. 

Claustrophobia. 

Fear of loud noises. 
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KEY " ~ 

'" • " ~ " • P- o "- " • 0 • " . ~ • 
X· No problem for " M~ .... • • u fr " mN ~ "" " this group. • ~- m • ~ . 

I~ .. • .. " 
I., 

0._ 0 I;,g • • u " S = Solution for this I] u " " 
.., n .., 

~ " ~ 
.~ .., ~ 

problem is known. ",0 8"0 a " , . 
~ ~ 0 .... 

o~ 0 0= .... "" 0,. --" 0" o " 000 • •• m 0 '" .... • • • • Soultion for this " 0 
.., . ..... - 0 " • .... > • .., " !l. .... " 0 . 0 

problem is not known. g'" U ~~ · " u " .... 
~ 

0.0 

BJl o 0 u .... H 00 .:Ii;:, .... 0 o " 0 "'.., .dl "'.., u>.., 
'" u '" " 

Difficulty with environ-
mental orientation. X X X X X X • X 

Understanding deficit. X X X X X X X X 

Limited attention span. X X X X X X X X 

Memory deficit. X X X X X X X X 

Decreased ability to 
sequence, judge time, X X X X • X X X 
d1rection~ distance, 
si.,:e. 

Impaired night vision. X X X X X X X X 

Impaired cutaneous 
sensation detection. X • X • X X X X 

Chronic stooped 
posture. X X X X • X X X 

Difficulty in main-
taining equilibrium. • • X • • X S S 

Moves at slow speed. X X X X 0 X X X 

Swaying, shuffling, 
uneven, eratic or stag- • • X • • X S X 
gering gait. 

Frequent need to rest 
during exercise. • • X • • X S S 
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KEY • " '" • a " " 0 · • . • ..; a " .~ 0 
X = No problem for " " • > 

..; • ~ · • ] ~ . " ". • ~ " 0 ~ 

this •• • • Q. 
0 " " ~ " group. ." >~ ~ . • '" • • " ~ 

..;. 
~" ... Q. • • • • ~ ... ....... x " ~ · S Solution for this ~ . o " p.. ~ ~ • " ~." • = • • -.< a 0 " problem is known. > " ... ~ ." • Q. • • a 0-'< '<:~ " 0 • ." • " . 0 . ~ '"' • 0 . ." . 0 • • " ".0 ." • • " · • ...... • Solution for this · '" • oo..; . . • .... • ~ . = 

~ " ,",0 • ." ~ . • " 0 • 0 0-'< 
problem is not known. 0"; .... > ~ • • . ~ • • • > " . o " ,,~ ,,~ a • · ~ "'0 > .... • • "" ~ o • " . "'" 0 • "..; "..; • " 0 " " " OO~ · " ..; " " 0 · " • a :5 " 0 '" o " ... • " '" '" . <>- o " 

...,.~ • ...,- " • '" 8 

Uses white cane for guidance 
(visually impaired). S X S S S • • S 

Uses guide dog. S S S S S • • · S 

Limited ability to acquire 
or process visual stimuli. S S S S S • • S 

Limited ability to per-
ceive or process auditory X X X X X X X X 
stimuli. 
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'" . 0 I " w m ~ ,. 
X- No problem for 

Q 0- W 
k g- o 

Q C . • ~ . 
this group. " ~~ ~ Q q: u "" " "N ~ ~~ , Q • -- mill ~ . 

~ .. > Q ~~ 

S - Solution for this 
0._ 0 ~ c o • 

OJ • " 000 • 
problem is known. " · " " .. 0"0 .. 

0 ~ ~ • 0- o c ~ " '"' "'" c . .. o • " ~ . .. ~ 00 " o~ . -Solution for this o~ 0 0' ".., o '" ,," 0'-' o " 0<0 0" e c 1: ... I:'j ~ 

problem is not known. .. ~ " . .. ... - c • ,..,> .. '" 11>-- C . V . e.g .. ~ itm IU ~ ~ P- o '" ... .. 
~o o 0 .. .... ~ ~ g ~ ,. 

~'ii H.c .... 0 o " ~ 

"'''' "'''' "' .. ~ .. z " '" k "' ... 
Reduced tolerance to brisk 
exercise (need to move • • X • • X S S 
slowly), 

Lioited ability to stand 
for long periods. • X X X • X S s 

Impaired bladd~r control. X X X X • X X X 

Extreme of size (dwarfism~ 
giantism, obesity. etc.). X • S • • X X X 

Cardiac Pacemaker affected 
by electrical interference. X X X X • X X X 

Uses powered or manual 
wheelchair. • • S • • S I S 

Uses walker. crutches t 
orthopedic. cane. I • X • I S • S 

Prosthesis (including 

I braces) for lower • • X • • X • S 
extremities. 

Decreased ability to tole-
rate smoke t dust~ chemicals t X X X X X X X X 
pollens, cold winds. 

, 
Li~ted ability to grasp, 
release or manipulate with X X X X X X X X upper extremities (arms, 
wrist, hands) • 

Limited reach. X X X X X X X X 
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w . " KEY "0 " "' ~ " • 0- W " " • c • • " ~ u . 
u ~~ ~ ~ ~ up. 

X = No problem for x O>N ~ ~ ~ o ~ • ~- • • " . 
this group. 

~ .. 
~ ~ ~u 

o.~ 
" 0 • • " ~ " ","0 • c . " " ~ oo." ~ 

S = Solution for this c ~~ • .~ 

• 0 " c ~ " • €'o o • o • 
problem is known. " ~ " 0'" 

o~ 0 0' -'" .'" ~ai 0" o k 0", • •• · " to -" w " ~ ,,~ - "..'l ~ rl > 
• = Solution for this • " • 0 . . is "'''" me ftiji · " 5'0 u "' 

.,., g problem is not known. ~g 
o • ~ rl 

.:Jii k'" ,..,0 o 0 w « 0 

"'''' "" "''' z v "' " "'''' 
Limited manual dexterity. X X X X X X X X 

Inability to turn head. X X X X X X X X 

Decreased ability to 
stoop. X X X X X X X X 

Difficulty standing from 
sitting pOSition, ol" in X X X X X X X X 
sitting down. 

Limited vertical motion 
with legs and feet. • • X • • S • S 

Limited horizontal motion 
with legs and feet. X • X • • S • S 

Decreased ability to 
tolerate heat and cold. X X X X X X X X 

Speech disorder. X X X X X X X X 

Loss of normal speed in 
motor coordination/slowed X X X X X X X X 

reflexes. 

FeaT of crime. X X X X X X X X 

Fear of heights (vertigo) . X X X X X X • X 

Agoraphobia. X X X X X X X X 

Claustrophob1a~ X X • X • X X X 

Fear of loud noises. X X X X X X X X 
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• . 0 

" 0 • - " KEY 0 0. • 0. " 0 0 . 0 " 0 u . 
" M_ M o 0 " 0. 

" .N - uu " 0 
X = No problem for 0 -~ " • " 0 - .. > 0 u u 

this group. o.~ 0 
" 0 • • 00 0 " 000 . 

" 0 " " u ." u 
0 u " " 0- . " u " S = Solution for this M oo.c " . 0. o " " 0 u - 00 " o ~ 

problem is known. 0_ 0 0' M~ 
" 00 ,," o u 0 " 0'" • •• " " .c M 

" 0 U 0 U 0 u", ~ 0 " " M > 
0 U • OM " . " . " • = Solution for this ft~ n ft§ • " 0. " • ~ 0. 0.0 

0 " 0 0 u ,.., 
@ S " problem is not known. 00 " " o.c ".c ,.., 0 0 " • o " 0:"" 0: 00 O:U UU <ou Z " '" " o:~ 

Uses whi te cane for guidance 
(visually impaired). X X X • X J< X • 
Uses guide dog. X X X • X X X • 
Limited ability to acquire 
or process visual stimuli. X X X • X X X • 
Limited ability to per-
ceive or process auditory X X X X X X X X 
stimuli. 
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KEY 

x • No problem for 
this group. 

S = Solution for this 
problem is known • 

• ~ Solution for this 
problem is not known. 

DHtiCUlty with £!rtvirort­

mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
sequence, judge time, 
direction, distance, 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic. stoope.d 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying, shuffling, 
uneven, eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

s x x 

x x x 

s s s 

x s x 

x s s 

x x s 
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KEY 

x ,..,. No problem for 
this group. 

s ~ Solution for this 
problem is known. 

• = Solution for this 
problem is not known. 

Reduced tolerance to brisk 
exercise (need ~o move 
slowly). 

Limited ability to stand 
for long periods. 

Impaired bladder control. 

Extreme of size (dvarfism t 

giantism, obesity. etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses powered or manual 
~heelcha1r . 

Uses walker t crutches, 
orthopedic cane. 

Prvsthesis (including 
braces) for lower 
£xtremities, 

~creased ability to tole­
~ate smoke, dust~ chemicals, 
;o!lens~ cold winds. 

~imited ability to grasp, 
~elease or manipulate with 
upper extremities (arms, 
-.'Tist., hands). 

'!..imi ted reach. 
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KEY 

x = No problem for 
this group. 

S = Solution for this 
problem is known. 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting dOlro. 

Limited vertical motion 
with legs and feet. 

Limited ,horizontal motion 
with legs and feet. 

Decreased abil1ty to 
tolerate heat and cold. 

Speech disorder. 

Loss of normal speed in 
motor coordination/slowed 
reflexes. 

Fear of crime. 

! Fear of heights (vertigo). 

I Agoraphobia. 

Claustrophobia. 

Fear of loud noises. 
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I 
x = No problem for 

this group. 

S = Solution for this 
problem is known . 

• • Solution for this 
problem is not known. 

Uses white cane for guidance 
(visually impaired). 

Uses guide dog. 

Limited ability to acquire 
or process visual stimuli. 

l,imited ability to per­
ceive or process auditory 
stimuli. 
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s s x 

s x s 

x x x 
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it =: No problem for 
this group. 

S z Solution for this 
problem is known. 

• = Solution for this 
problem is not known. 

Difficulty with environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory deficit. 

Decreased ability to 
sequence. judge time, 
direction t distance. 
size. 

lmpaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying~ shuffling. 
uneven, eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 
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KEY :; 'L ~ V a c 
.~ '!; c • .~ c ~ 

0 . .. ;:; ." ~ • c 
~ • ,., . -c • '" ~ 0 

X# No problem for 
,., .... m_ .. • M ~ .= ~ . 

c • ..., tC J.J Po E'" ." ~ ~ ~ this 
o , '()c,.....Ie ~ ." .. 

group. ~-" <:,).,..; U ttl • " • • k g'~ ~H k-" .. '" 0 E -"~ ~-.: H H k- ~ ~ OJ'" "'''' S ~ Solution for this 
"O:;I.e1+< • . .. " .:: ~ ~ . • "- 0 " • '" Ii' ".; 

problem is known. . "" • " .,.; Q ~ .'" ,., .. ..; 
k C " .. • g 0 • • m .0 
~." .,.. 0'" m • .;: .. rl 0 - 0 M ..; • " " " " ." .. 

" 0 .. 0 .,; .; ~ 

• Solution for this ~ u . " ... .. " • · ~ . ... • • k = 0.. • • 0 • 0 "'" k- k~ k .. 0 

problem is not known. o • fr~~,t) .... • .. ... ." ." ." -C~ 
.. 0 H • "' "' 0 o e 
.00 ttl .jJ ,....., .;...> ,2(5 ~~ .'" ~N 0 • • 0 

'" 0 '" .-. '" 0 """ "'M "" '" u 
Reduced tolerance to brisk 
exercise (need to move X X X X X X X X 
sloVlly). 

Limit.ed ability to stand 
for long periods. S X X X • • • S 

Impaired bladder control. X X X X X X X X 

Extreme of size (dwarfism, 
giantis:n~ obesity. etc.) , X X X X • • • S 

Cardiac Pacemaker affected 
by electrical interference. X X X X X X X X 

Uses powered or manual 
wheelchair. S S X S 0 0 0 S 

Uses walker, crutches, 
orthopedic cane. S X X S • • • S 

Prosthesis (including 
braces) for lower S X X X • • • S 
extremities. 

Irecreased ability to tole-
rate smoke, dust, chemicals, X X X X X X X 
pollens~ cold winds. 

Limited ability to grasp, 
release or manipulate with X X X S • • • S 
upper extremities (arms, 
"''Tis t t hands) • 

Limited reach. X X X S • • X X 
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KEY 

x ; No problem for 
this group. 

S = Solution for this 
problem is known~ 

• = Solution for this 
problem is not known. 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting do'Wl1. 

Limited vertical motion 
~th legs and feet. 

Limited horizontal motion 
with less and feet. 

Decreased ability to 
tolerate heat and cold. 

Speech disorder. 

Loss of normal speed in 
motor coordination/slowed 
reflexes. 

Fear of crime. 

Fear of heights (vertigo). 

Agoraphobia. 

Claustrophobia, 

Fear of loud noises. 
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I 
KEY 

x = ~o problem fOT 

this gro:1p. 

S = Solution for this 
problen: is know""Il. 

• = Solution for this 
proble~ is not known. 

Uses white cane for guidance 
(visually impaired). 

USeS guide dog. 

Limited ability to acquire 
or process visual stimuli. 

Limited ability to per­
ceive or process auditory 
stimuli. 
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KEY " ~1 " 0 0 .... 0 . oM oM • oM 

X = No problem for • w w • w • .... • • • ... · 
this oM ""0 ""0 ""0 .... ~ 

group. • -" · " • " • · 
" 0.. 0.0 0.. ~ U 

"0 • • • w 
S z Solution for this " • » . • » • » "0 • 0 .0 cv ~ ~ ~ 0 oM 

problem is known. 
, • • ,U • • 
'" • .... .. ";"0 . • E .0'" 

.0 _ 
.o..;w "0 • . 

• . 
• oM " -0 -• 0 · '" • . 

• Solution for 
w .... • w.o - w " w . ..; w"o ... • = this • oM , 

• ~ E:: oM U U U • 0 ... 
problem 1s not known. 

, 
• 0 " · " • " '" • w 0 
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• W 
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Difficulty with environ-
mental orientation. S X • S • S X X 

Understanding deficit . S X X X X S • X 

Limited attention span. S X X X X S X X 

Memory def iei t. S X X X X S X X 

Decreased ability to 
sequence, judge time, S X • S • S S X 
direction, distance, 
size. 

Impaired night vision. S • • S • S X X 

Impaired cutaneous 
sensation detection. X • X X X S X X 

Chronic stooped 
posture. S X X X X S X X 

Difficulty in main-
taining equilibrium. S • • S S S X X 

Moves at slow speed. X X X X X S S S 

Swaying, shuffling, 
uneven, eratic or stag- S X • S S S S X 
gering gait. 

Frequent need to rest 
during exercise. X X X X X X X X 

270 



KEY 

x - No problem for 
this group. 

s ~ Solution for this 
problem is known • 

• ~ Solution for this 
problem is not known. 

Red ... .lced tolerance to brisk 
exercise (need to move X 
slovly). 

Limited ability to stand 
for long periods. X 

Impaired bladder control. X 

Extreme of size (dwarfism~ 
giantism~ obesity, etc.). X 

Cardiac Pacemaker affected 
by electrical interference. X 

Uses powered or manual 
wheelchair. 

Uses walker~ crutche5~ 
orthopedic cane. 

Prosthesis (including 
braces) for lower 
extremities. 

s 

s 

5 

Decreased ability to tole­
rate smoke~ dust, chemicals X 
pollens, cold winds. 

Limited ability to grasp, 
release or manipulate with 
upper extremities (arms, 
wrist I hands). 

Lim! ted reach~ 

s 

5 

x x 

x x 

x x 

x x 

x x 

• • 
x • 
x x 

x x 

x x 

x x 
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x x x s s 



I 
x = 

s = 

No problem for 
this group. 

Solution for this 
problem 16 known. • ~ 

• = Solution for this ~ 
"" problem is not known ~ 

'! 
Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet. 

Decreased ability to 
tolerate he~t and cold. 

Speech disorder. 

s 

s 

x 

x 

x 

x 

x 

x 

Loss of normal speed in 
motor coordination/slowed X 
reflexes. 

Fear of crime. x 

Fear of heights (vertigo). S 

Agoraphobia. x 

Claustrophobia. x 

Fear of loud noises. x 

x 

x 

x 

x 

x 

x 

• 
x 

• 
x 

x 

x 
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• s s s x x 

x x x x x x 

x x x x x x 

x x x s s x 

x x x s s s 

x x x x x 

x x x x x x 

x x x s s s 

x x x x x • 
x x x s s • 
x • • s x X_ 

x x x x x s 

x • • • x X 
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RL""'Y o~ 0 0 
0 0"-' 0 

X ~ No problem for ~ . .., . ~ w u u. u 
this group. 

~ • • ~ • . .- ..., .. ." .. " .,. ~ • • 0 · " • " ~ . .. 0. • ". "'. J!:: s ~ Solution for this 1: • 0 • • " . w :>- m '" "'" . 
problem is known~ • '" ;.J ~ ~ • 0 'ri 

" • • > 
• > 

m " "' • ,.....j <;; ~ ~" ,.,,'" m • "''' .n " .0"-''' '" . • • Solution for this • O'ri ~ • 0 ei~ ~" • ~ ..-. • "'" u .. U"" u m 
problem is not known. • .,., , 0 ~ u 0 ~ . 0 .. 

" • 0 
ttl 0;: ". • " • " '" u 0 

<F .. " U 
• U " • u re.s u " • u • "" .. • • • • • • o. .-< • i u • '" > • ." • " .'" .. u • , 

~ N U'" ~ U .. "" u • • • 0 
• u 

o • o .li " " u • .-< I H C'" Z .00. ZoO " " :0- '" '" 
Uses white cane for guidance I (visually impaired). S • • S • S 5 X 

I 
Uses guide dog. S • • S • S S X I 
Limited ability to acquire 

, , 
Qr process visual stimulL S • • S • 5 S X 

\' Lil:lited ability to per-
ceive or process auditory X X • S S S X X 
stimuli • 
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KEY 

x = No problem for 
this group. 

S = Solution for this 
problem is known • 

• = Solution for this 
problem is not known. 

Difficulty ~ith environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory def iei t. 

Decreased ability to 
sequence, judge time, 
direction, distance, 
size, 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying. shuffling, 
uneven, erat1c or stag­
gering gait. 

Frequent need to rest 
during exercise. 

x x s 

x x x 

x x x 

x x x 

x s x 

x x x 

s x x 

x s x 

x s x 

x s x 

x s x 

s s x 
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KEY 

x • No problem for 
this group. 

S = Solution for this 
problem is known. 

• = Solution for this 
problem 1s not known. 

Reduced toler~nce to brisk 
exercise (need to cove 
slowly) • 

Limited ability to stand 
fOT long periods. 

Impaired bladder control. 

Extreme of size (dwarfism, 
giantis~, obesity, etc~). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses powered or manual ! wheelchair, 
• 
• 

Uses walker, crutches, 
orthopediC cane. 

Prosthesis (including 
braces) for lower 
extremities. 

Decreased ability to tole­
rate smoke. dust, chemicals, 
pollens. cold winds. 

Limited ability to grasp, 

I release or manipulate with 
upper extremities (arms, 

I wrist. hands). 

Limited reach. 
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KEY 

x • 

s • 

No problem for 
this group. 

Solution for this 
problem is known. 

~ . 
o 0 
0""' m . ~ 
~ o • . " ..; 0 

•• Solution fer this 0.-; 
problem is not known. !: 

~ ~ w, 
~ 0 
'" 0 

Limited manual dexterity. 

Inability to turn head. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and feet. 

Decreased ability to 
tolerate heat and cold. 

Speech disOl'd£!r. 

Loss of normal speed in 
motor coordination/slowed 
reflexes. 

Fear of crime. 

Fear of heights (vertigo). 

Agoraphobia. 

Claustrophobia. 

Fear of loud noises. 
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x 

x 
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J3 

x x x x x x 

x x x x x x 

x s x x x x 

x s x x x x 

x 5 x x x x 

x x s x x x 

x x x • x x 

x x x x x x 

x s s • s s 

x x x x • • 
x x x x x x 

x x x x x x 

x x x x • • 
x x x x x x 
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Resting places not under 
cover (wind I rain, sun) • 

Not enough places to 
stop and rest. 

No provision for sc.enic 
overlook. 

Benches too high or loW', 
too deep or shallow p or 
with no armrest. 

No alternative route for 
flood condition structureS. 

No pedestrian emergency 
provisions. 

llignl f kant change of 1. ight 
level in tunnel at entrance. 

Interior lighting not 
adjusted to outside 
light conditions_ 
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I KEY " l- • I . 0 € m • .. . " I I x = No problem for 
. "'. 'lj, Jl1i • ~ • " ru " , 

this group. 
0 ~ " .,; 

~~ '" 0 oc .... " . '" " " " 0 • "'. 'S ~ 
~ ... 0 " 8 U " 5 Solution for this 

~ .<:.<: ~ • • • = a 
• 0 

.., 0 " .. • " problem is known. • > 
. ;l .. • ~ ., ... 

Il .... § "'" • >- .c. 
'H • 'H !bl- ,..; ". " w 0 0 ~ 

• 0 
~,..; ... - • • Solution for this 

0 "''' " :i"c ... 0 .:1 ~ .... " " . 
= " " C'H • • .. • • 

problem is not known. • . • C 6i:.~ • o m 0 0 " C ,..; ,..; • ." 
" 0 0'" ." ... '" • 0 0 • ." 8 ""''' w .... Il-> .. c .... .... .. § at: "'" " " • • w .. w ... • ~ '" c .... V H 0 • ~ • • .... '::41 ,..; ... 0"" o 0 
" 0 0.0 " o " to " C .... ..... "' ... "'" "' ... ... '" u c 

Difficulty with environ-
mental orientation. S S • S • S X • • 
Understanding deficit. X S • X • S X X • 
Limited attention span. K S • S • S X K • 
l1.etnory deficit. X S • S • S X X • 

I Decreased ability to , sequence. judge time, S 5 • 5 S S X • • j direction, distance, 
size. 

Impaired night vision. S S • S S • • • • 
Impaired cutaneous 
sensation detection. K S X S X X X X X 

Chronic stooped 
posture.. X S X S S S X • S 

Difficulty in main-
S taining equilibr1um~ S • 5 X X X • S 

Moves at slow speed. X X X X S S X • S 

Swaying, shuffling, 
uneven, erstic or stag- S s • s s s X • S 
gering gaiL ) 

Frequent need to rest 
during exercise. X S X S S S X • s 
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KEY 0 " m .. . -Ii 0 . "''' '" 0" -rl • o u '" .... ~ " X- No problem for • ~~ ." '" V <WM " . '" U"" " " this group. o u • ". .,.; ~ .,;,.; v " 0 "Il" • ... 

'" "'''' .,; m 0 . • 0 • • " . ... ~ 170 ... m .!l S • Solution for this • > 
o ~ 0 .,., ... 

" ,.., 0 ... . .... m » '" . problem is known. 0 .... e 0 .... 0 .... "' . " v 0 0 ..; III 0 "'M M .... ..; ... @ 
0 'C" ~ '" ..; 0 .:1~ M V " . 

" ... 0 .... 
~ H • '" • • • • Solution for this • . • • v • v u .::: 0 .... ~ • - ".,., u 0 0- ." '" problem is not known. o • • . .'-' ~ 3 ."" ..... ,,> '" 0 .... -~ II 0"'" ".<l m " • • .... • 0. • 

§ ~ " '" 0 ... u ~ 0 oJ! " • ~ c ~ 0 ~ ... 0'" o 0 ... 0 " .. c ... ... " "' .... 
...... " ... ~ ... "'" ... " " 0 

Limited manual dexterity. X S X S X X X X X 

Inability to turn head. X S • S X S X • S 

Decreased ability to 
stoop. X S • S S X X X X 

Difficulty standing from 
X X sitting position, or in X X X X X X 

sitting down. 

Limited vertical motion 
with legs and feet. X S • S S S X • S 

Limited horizontal motion 
with legs and feet. S S • S S X X • S 

Decreased ability to 
tolerate heat and cold. X X X X S X X X X 

Speech disorder. X X X X X X X X • 
Loss of normal speed in 
motor coordination/slowed S S • S S S X • S 
reflexes. 

Fear of crime. • • • • X X X X S 

Fear of heights (vertigo) • X X X X X X X X • 
Agoraphobia. X X X X X X X X • 
Claustrophobia. X • X • X X X X • 
Fear of loud noises. X X X X X X X X X 
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Glare at end of 
tunnel. 

'" '" 
.., 

" 
'funnel too 
dark. 

'" '" .... 
• • • • Glare and flashing 

Lights from vehicles. 

'" en <I> '" 
Poor 
il1untlnation~ 

'" • • • No signage indicating 
locati~ of rest areas. 

• • • • Street signs too high. 
too low or far. 

" • • • No Rpecial signage (or the 
visually impaJred. 

X • • • Trttffic lights with short: 
green cycle. 

'" • • • Complicated instructions 
on signs. 
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KEY 

x = No problem for 
this group_ 

S = Solution for this 
problem is known. 

• = Solution for this 
problem 1s not known. 

Difficulty with environ­
mental orientation. 

Understanding deficit. 

Limited attention span. 

Memory def iei t. 

Decreased ability to 
sequence, judge time, 
direction, distance, 
size. 

Impaired night vision. 

Impaired cutaneous 
sensation detection. 

Chronic stooped 
posture. 

Difficulty in main­
taining equilibrium. 

Moves at slow speed. 

Swaying, shuffling. 
uneven. eratic or stag­
gering gait. 

Frequent need to rest 
during exercise. 
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KEY 0 " C 

H ~ .e c '. rn " " ~ 
~ "' .., 

" No problem for ~ m i • ~ X = 
~ c • c 

this group. • c ... .... .. =.c ~ w '" .,; 0 
, c ~ u .. " " ... 
.0. m " . c'" • o~ . 

S ~ Solution for this I~ 
c 0 ~ ,., .., • ~ c 0 k 0"; "0 > • c 0 

problem is known. .... 0. 0..; u'" .. """ ........ ~ "- .... " §~ • "'~ .. ~'" 11:' " • .. ... u " . Q ru .. o ~ 
...,. 

~ C N C N 
Solution for this I"; . "4< " u~.,; ..., •• c 00 ru 0 "' ru ,., .. Q " 

.., "'.-; u 
problem 1s not known. ' ... '" .,.; 0 " ~:i 

.. w • " " .... . n ... ~ ru " c ~ E ... • 0 .. ... " '" c ~ ru 
N " U 0 

o~l 
.., . ..... 

o " a " " " . .. ... o.c ... a "'-" z • ..1 u 0. " 0 :z:: u :,) 
" u .. a 

Reduced tolerance to brisk 
exercise (need to move S S S X S S X 
slowly) . 

Limited ability to stand 
for long periods. S S S X S X X 

Impaired bladder control. l( X S X S X X 

Extreme of size (dwarfism, 
giantism, obesity, etc.). S X X X X X 

Cardiac Pacemaker affected 
by electrical interference. S X S X X X 

Uses powered or manual 
wheelchair. S S S S S X X 

Uses walker~ crutches. 
orthopedic cane. S S S X S X 

Prosthesis (including 
S S braces) for lower S X S X X 

extremities. 

Decreased ability to tole-
rate smoke, dust. chemicals. X X S X X X X 
pollens, cold winds. 

Limited abi1ity to grasp. 
release or manipulate with S X S X X X X 'lpp-er extremities (arms, 
WTist t ha.nds). 

Limi ted reach. S X S X X X X 
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KEY 

x .., No problem for 
this group. 

s ~ Solution for this 
problem is known. g: .,. . . -Solution for this f~ 
problem is not known. ~ ~ 

" o. 
Limited manual dexterity. 

Inability to turn bead. 

Decreased ability to 
stoop. 

Difficulty standing from 
sitting position, or in 
sitting down. 

Limited vertical motion 
with legs and feet. 

Limited horizontal motion 
with legs and fect. 

Decreased ability to 
tolerate heat and cold. 

Speech disorder. 

Loss of no real speed in 
motor coordination/slowed 
reflexes. 

Fear of crime. 

Fear of heights (vertigo). 

Agoraphobia. 

Claustrophobia. 

Fear of loud noises. 
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s x x x x 
s x x • 
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5 x x x x 

s x s x x 
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s x s x 

• x s x x 
s x x x x 
s x x x x 

s x x x x 

• x x • 
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M ~ '5 m .... 
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.., ... • ... " .., 0 i • .., 
X • No prob1em for iii 0 • 0 

this ~ . 0 " .~ 
group. " .-" ~ 0 '" ~ 0 

0 u u .., o • " .,. 
" " 0'0 . 0 .., 

Solution for this " 0 
" " ... 0 " " S • ~ c ~ or< ..,0 > • " 0 " problem known. 0 ... p: rur< "~ " 

,.., ~ .... • '"~ 
is .., .... • 0 • ~ 

. .., ..,." ~ 

'" • " .. " " .., u " o • 0 

" 
.., o • . .., . .., o N o N 0 

• Soll.ltion for this 
.,; o~ 0 .c u .., ... .,., 

• " • • 0 
~ • ~~~ • ~ "'-; u 

problem is not kno'k"U. tn'E 
.,., 0 '" .., 

o " " . ~ " 
.., ): c::.::: • " " ~ " .... :> • 0 " ." " .c > " 0 Ii .... 
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Uses white cane for guidance 
(visually impaired) • • • • • • • • 

I Uses guide dog. t • • • • • t 
I 
I Limited ability to acquire I 
I or process visual stimulL • • • • t • • , 
I L1nl1ted ability to per-

I ceive or process auditory S S S X 5 X • 
I stimuli. 
-'---
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. ! " g KEY ~ '" ..... r< 
o 0 ~ ID 

.... " 
X= No problem for .E' o " ~ .... 

;:! ~ '" 0 
this grol,l? - • . '" o " lfJ I-< tJ) 

'" " ~ . .~ • '" "''" '" . ~ 
S = Solution for this ~ ~ • "~'" • H • u. 

problem is known. ii • • '" ~ " . . " "'" .... '" ~ u 0_ " "'" • ,. .... <T' • U • 

• Solution for this • .... . " l~Cl = "' ... " ... ]" problem is not known. ". " . .... .... 
,.; 0 .... ~ 

" 0 ~ 8.;! '" '" " ... M .... 

Difficulty with environ-
mental orientation. • • S S 

Understanding deficit. • • S S 

Limited attention span. • • S S 

Memory deficit. X X S S 

Decreased ability to 
sequence, judge time, • direction, distance, • 5 S 

size. 

Impaired night vision. • • 5 S 

Impaired cutaneous 
J[ sensation detection. X S S 

Chronic stooped • • 5 S posture. 

Difficulty in main-
taining equilibrium. • • S S 

Moves at slow speed. • • S S 

Swaying, shuffling, • • 5 uneven, eratic or stag- S 

gering gait. 

Frequent need to rest 
during exercise. • • S s 
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KEY 

x - No problem for 
this group. 

S = Solution for this 
problem is known • 

• '" Solution for tM s 
probl~~ is not known. 

Reduced tolerance to brisk 
exercise (need to move 
slowly). 

Limited ability to stand 
for long periods. 

I~paired bladder control. 

Extreme of size (dwarfism. 
giantisc. obesity, etc.). 

Cardiac Pacemaker affected 
by electrical interference. 

Uses powered or manual 
wheelchair. 

Uses walker, crutches~ 
orthopedic cane. 

Prosthesis (including 
braces) for lower 
extremities. 

Decreased ability to tole­
rate smoke. dUSL. chemicals. 
pol1ens~ cold winds. 

Limited ability to grasp~ 
release or manipulate with 
upper extremities (arms~ 
wrist) hands). 

Limited reach. 

• 

• 
x 

• 
x 

• 
• 
• 

• 

x 

x 

M2 

• s s 

• s s 

x x s 

• s s 

x x s 

• s s 

• s s 

• s s 

• x x 

x s s 

x s s 
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M3 

. 
0 • KEY ~ "'" c c .... ~ = o c " • ~ c ~ .. X' NQ problem for >- o • 

.n ~ ... 
'" 0 

this group. 
, ~ 

." C ... til 1-0 :n 
~ " ... . .~ 
c ~ o.~ " G l-< 

S • Solution for this • ~ • c .-< .c 

" .. • • Itt U <) 

problem is known. " • ~ u , ." 

~ ... c . 
• c 

• u 
"-

• u 
. .. .. 0.." • .,..., 0''' :tI ~ C 

• = Solution for this • .. · ... ].:.::~ ",u ." .. ." 

problem is not known. ~~ 
c • " ... 

.-< u • ..., ... C 0 d C U 

'" '" ,,~ ~'H " c"" 
Limited manual dexterity. X X S S 

Inability to turn head. • , S S 

Decreased ability to X X X S 
scoop. 

Difficulty standing from 
IX sitting position, or in X S S 

sitting down. I , , 
Limited vertical motion 

I 

with legs and feet. • • S S 

Limited horizontal motion 
with legs and feet. I • S S 

Decreased ability to 
tolerate heat and cold. I' I X S 

Speech disorder. X X X X 

Loss of normal speed in 
motor coordination/slowed I • S S 
reflexes. 

Fear of crime. X X X X 

Fear of heights (vertigo) • X X X X 

Agoraphobia. X X X X 

Claustrophobia~ X X X X 

Fear of loud noises. X X X X 
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M4 

, 
KEY . m ~ <~ " "~ ~ " c 0 

m~ X ~ No problem for '" 
~ . 
~ " 

this group. -" .,., w 
" 0 > .~ . 

"0 o W ~ W < 
~ w ... .~ 

S Solution for this g ~ Q.u ." ... • a; ~ 0 ... .0 

problem 1s known. • .. 1'\1 f.i a; 

" • • ~I ." 

.l'i .. • . •• ~ ~ 
0-

• <J 
0"" ~ fir 'g • Solut:ion for this :> "' .... " . = 0 ~ o w l"· 

probleo is not known. 
.c:~ " .... ." 

.;:'~ o " . ~ ""';41(1,; .... ,. 
" 0 ~g.;: "'''' "'~ H~ 

Uses white cane for guidance 
(visually impaired). • • S S 

Uses guide dog. • • S S 

Limited ability to acquire • or process visual stimuli4 • S S 

Limited ability to per- • caive or process auditory X X X 

stimuli. 
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leosT ESTIMATES~ IJ:tl 
( IMPEDIMENTS TO REACHING END CONDITION Ci) 

Alternative 1- Install signing, striping and curb cuts 

COST ESTIM A TE 

I I Unit 
Item Quantity Price !£!!! - , -
Painted X-walk stripes I 40 l.f. $ .09/1. r. $ 4 ; 

Curb cuts 2 ea. 700.00/ea. 1,400 

Sidewalk .6 c.y. 200. OO/c.y. 120 

Traffic sigh and post 1 ea. I 100.00/ea. 100 

$1,624 

I 
Contingencies 476 

I 
! Total 1979 cost $2,100 

I l.f •• lineal feet c.y. =: cubic yards. 

Alternative 2 - Install Traffic Signal 

COST ESTIMATE 

The eost for a pedestrian actuated signal installation eontrolling a .one-lane off ramp is 
$10,000 assuming power is readily available. An isolated pedestrian actuated signal 
controlling a midbloek crosswalk of a 4-1ane roadway would eost approximately $1$,000. 
Fully actuated signalization of an intersection of a four lane and a two-lane road would 
amount to $64,000. 
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Alternative 3 - Construct RamI? Undercrossing 

COST ESTIMATE 

Unit 
Item Quantity Price Total -- -- --
Mobilization Lump sum $ 9,000 

Clearing 4,000 s.f. $ .25/s.f. 1,000 

Traffic Control Lump sum 1,000 

Shoring 1,200 s.!. 5. OO/s. f. 6,000 

Excavation 1,040 c.y. 9.00/c.y. 9,360 

Backfill 432 c.y. 15.00/c.y. 6,480 

Concrete 325 c.y. 275.00/c.y. 89,375 

Reinforcing 65,000 Ibs. .40/lb. 26,000 

Finishes 5,4000 s.!. .50/s.f. 2,700 

Sidewalks 2,400 s.f. 1.30/s.f. 3,120 

Paving (AC) 500 s.f. I. OO/s. f. 500 

Lighting/Electrical 10 fixtures 400.00/.a. 4,000 

Landscaping/Drainage 2,000 s.f. .50/s.f. 1,000 

. $159,535 

Contingencies 40,465 

Total 1979 cost $200,000 

s.f. = square feet l.f. = lineal feet c.y. = cubic yards 
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PATHWAY LEADINO TO OVERCROSSINO IS TOO 
STEEP AND/OR TOO LONO 

Alternative I-Construet new ramp with rest areas 

COST ESTIMATE 

Item Quantity -
Construct off-path rest areas 2 

Remove existing 124 5% grade ramp 920 s.f. 

Construct new ramp 1,530 

Grading and compacting Lump sum 

Handrail along new ramp 360 I.f. 

Hanor.ilslong existing 8.33% 
grade ramp 170 I.f. 

Contingencies 

TOTAL 

s.!. :::. square teet Lf. = lineal feet 
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Unit 
~ Total 

$500 ea $1,000 

I/s.f. 920 

2Is.f 3,060 

500 500 

15.501l.f. 5,580 

15.50fl.f. 2,635 

$13,695 
3,405 

$17,100 



Alternative 2 Overlay and extend ramp with rest areas 

COST ESTIMATE 

Unit 
Item Qu.ntit~ Price Total - -
Construet off-path rest areas 2 ea. $500 ea $ 1,000 

Overlay Bnd extend existing famp 1,530 s.f. 2/s.f. 3,060 

New embankment 340 •• y. S/ •• y. 1,700 

Handrail along new ramp 360 l.f. Io.501l.!. 5,580 

Handrail along existing 8.33% 
grade ramp 170 l.f. IS.501l.f. 2,635 

$13,975 
Contingencies 3,425 

TOTAL 1979 eost $11,400 
s~f~ - SQuare feet l.f. -lineal feet c.y. - cubic yards 

293 



Alternative 3 -lllstall an elevator 

COST ESTIMATE 

Unit 
Item Quantity Price Total -, 

Moblliztlon Lump sum $ 2,500 

Drilling 20 l.f. $ IS.00{l,f. 300 

Excavation 27 c.y. 8.00/c.y. 216 

Backfill 16 c.y. 12.00/e.y. 192 

Concrete 3 c.y. 400.00/c.y. 1,200 

Reinforcing 500 lbs. • 5Mb. 250 

Structural steel 9,000 lbs. 1.5Mb 13,500 

Enelllsure (wire) 1,000 s.f. 5.00/s.f. 5,000 

mevator (eom!>lete) 1 ea~ 15,000 e •• 15,000 

Equipment enclosure lump sum 2,000 

Power hook-up lump sum 500 

$40,658 

Contingencies 10,342 

Total 1979 Cost • $51,000 

I.t. = lineal reet c.y. = cubic yards s.f. - square feet 
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STAIRS ONLY ON APPROACH TO OVERCROSSING, 
STRAIGHT FLIGHT SPACE FOR RAMP ON BOTH SIDES 

Alternative 1- Construct ramp to su2plement stairs 

COST ESTIMATE 

Assume one ramp at 8 runs. 

Item Quantity -
Mobilization Lump sum 

Cleaning 1,500 s.f. 

Excavation 50 c.y. 

Backfill 32 c.y. 

Concrete 180 e.y. 

Reinforcing 54,000 Ibs 

Finishes 4,000 s.f. 

Railings 500 1.f. 

Sidewalk 400 s.f. 

Landscaping/drainage 1,500 s.f. 

Contingencies 

Total 1979 Cost 

1. f. = lineal feet c.y. = cubic yards 
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;3 

Unit 
Price Total -- --

$ 4,500 

.50/s.f. 750 

12.00/c.y. 600 

12.00/e.y. 384 

aDO.OO/e.y. 54,000 

.401lb 21,600 

.30/s.L 1,200 

15. OO/l.f . 7,500 

1.20/s.f. 480 

.SO/s.f. 750 

$ 91,764 

19,736 

$111,500 

s.f. = square feet 



Alternative 2 -Install elevators to supplement stairs 

COST ESTIM ATE 
I 

Unit 
Item Quantity ~ !.2!t!! -
Mobilization Lump sum $ 5,000 

Drilliing 40 !.t. $ 15.0011.1. 600 

Excavation 54 c.y. B.OO/c.y. 432 

Backfill 32 c.y. n.ou/c.y. 384 

Concrete 6 c.y. 400.00/c.y. 2,400 

Reinforcing 1,600 Ib .50/lb 560 . 
Structural steel 18,000 lb 1. 50/1b 27,000 

Enclosure (wire) 2,000 s,f. S.OOs.f. 16,000 

Elevator (complete) 2 ea~ 15,000.00 ea 30,000 

Equipment enclosure Lump sum 4,000 

Power hook-up Lump sum 1,000 

81,316 
Conting~ncies 19,684 

Total 1979 Cost $161,000 

I.f. " lineal I eet s.f. = square teet c.y. = cubic yards 

296 



I' STAIRS ONLY ON APPROACH TO OYERCROSSING, 
SPACE FOR RAMP ON BOTH SIDES ONLY 

STRAIGHT FLIGHT /4' I ) 
,'-------------------------------------~,~/ 

Alternative 1 - Construct ramp to supplement stairs 

COST ESTIMATE 

Unit 
Item Quantity Price Total - -- -
Curb removal 60 I. f. $ 3/1.r. $ 180 

Sidewalk (remove/replac.) 150 s.f. 2. 50/J.f •. 380 

Ramp construction 60Ss.!. 2/s.f. 1,200 

Railings 200 1.f. 15.S01l.r. 3,100 

Retaining walls (Reinf. Cone.) 138 1. f. 116!1.!. 16,000 

nO,860 

Contingencies 5,240 

TOTAL 1979 eost $26,100 

l.f. - lineal feet s.f. = square feet 
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STAIRS ONLY ON APPROACH TO OVERCROSSING: 
STRAIGHT FLIGHT SPACE FOR RAMP ON ONE END AND ONE SIllE 

Alternative 1 - Cons~ruct ramp to supplement stairs 

COST ESTIMATE 

The cost estimate assumes ramp construction to serve one side of the structure .. 

Unit 
!!£m. Quantity Price Total - -
Mobilization Lump sum $ 3,000 

Clearing 1,500 .50/s.f. 750 

Excavation 50 c.y. n.oo/c.y. 600 

Backfill 32 c.y. 12,OO/o.y. 384 

Concrete 100 •• y. aoo.oo/c.y. 30,000 

Reinforcing 32,000 Ib .40/lb 12,800 

Flnishe. 3,000 •• f. .30/s.f. 900 

Railings 180 I.f. 15.noll.f. 2,700 

Sidewalks 400 s.f. I. 20/ •• f. 480 

Landscaping/Drainage 1,500 s.f. .50/s.f. 750 

. $52,364 

Contingencies • 12,636 

TOTAL 1979 Cost $65,000 

s.f. = square feet I. f. = lineal feet c.y. = cubic yards 
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Alternative 2 - Install elevator to supplement stairs 

COST ESTIMATE 

~ Quantity 

MoblhzatIon Lump sum 

Drilling 20 I. f. 

j Excavation 27 o.y. 

Backfill 16 c.y. 

Concrete 3 o.y. 

Reinforcing 500 lb •• 

Structural ste€J ! 9,000 100. 
, 
I 

Enclosure (wire) 11,000 s.f. 

Etlevator (complete) \ 1 ea6 
1 

Equipment enclosure Lump sum 

Power hook-up Lump sum 

Contingencies 
, 

Total 1979 cost 

Unit 
Price Total 

$ 2,500 

$ 15.00/1. L 300 

8.00/0.y 216 

12.00/0.y 192 

400.00/c.y 1,200 

• 5011b. 250 

1. 50/lb. I 13,500 
, 

s.oo/s.f,1 5,000 

15,00D.OO/es 15,000 

2,000 

500 I 
I I 
$40,656 i 

10,342 I , 
• ---

$51,000 ~. ______________ -L ___________________ _ 

1..f. "" lineal feet c.y_ ;;:; cubic yard s.C = square feet I 

I 
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,--------------.---' .. ------.~ ........... 
/ RAMP ON APPROACH TOO LONG ANDIOR TOO STEEP: /'6"J 

STRAIGHT RAMP: SPACE AT END AND AT LEAST ONE SlDE 
./ 

Alterhf;ltive 1 - Overlay and extend ramp with rest areas 

COST ESTIMATE 

Unit 
Item Quantity Price ToW - - -
Embankment 860 $ 5/0.y. $ 4,300 

Paving 2,480 I/s.f. 2,900 

Railing 720 15.5011.f. 11,200 

$18,400 

Contingencies 4,600 

TOTAL 1979 cost $23,000 

s.l. ;;;;; square feet o.y. :; cubic yards 

Alternative 2 - Overlay and extend ramp with off-ramp rest areas 

COST ESTIMATE 
UOlt 

Item Quantity Price Total - --
Embankment 750 c.y. $ 5/c.y. $ 3,750 

Paving 2,560 s.f. • l/s.f. 2,560 

Rest Areas 9 500/ •• 4,500 

Railing 730 l.f. 15.50/l.t. 8,395 

-
$19,205 

Contingencies 4 , 195 

L TOTAL 1979 cost $24,000 

s. f. :::: square feet 1.f. :; lineal feet c.y. :::: cubic yards 
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Alternative :3 - Construct new ram!;! with rest a.reas 

COST ESTIMATE 

Unit I Item Quantity Price Total - - -
Same costs as Prol>lem 6 ( Alt. 1) $18,400 I 
Wooden 2" x 6n Headers 370 I.f. $2/1.f. 1,800 ' 

$20,200 

Deduct most of embankment -3,800 

, $16,400 

Contlngeneies 4,100 

TOTAL 1971 cost $20,500 

1.L ::::: lineal feet -
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RAMPS ON APPROACH TOO LONG AND/OR TGO STEEP: 
STRAIGHT RAMPS; SPACE ON ONE SIDE ONLY 7 
Alternative 1 - Construct new ramp V Pattern 

COST ESTIMATE 

Unit 
nem - Qu.ntity Price Total 

Grading: Allowance Lump sum $ 500 

Wooden 2" x 6" headers 460 l.r. $ 2.50/5. f. 1,150 

Paving 1,840 s.f. 1.0011.f. 1,800 

RaiUng 480 I.f. 15.5011.r. 1,400 

$10,850 
Contingencies 2,150 

TOTAL 1979 cost $13,600 

I.f. = Uneal feet s.f. - square feet 

Alternative 2 - Construct new rame M Pattern 

COST ESTIMATE 

Unit 
Item Quantity Price Total - -• 
Same cost as Problem 1 (Alt. 1l $10,850 

Additional Length 20 ft; . $13.00/ft. 260 

$11,110 

Contingencies 2,790 

TOTAL 1979 oost $13,900 
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RAMPS ON APPROACH roo LONG AND/OR roo STEEP: 
STRAIGHT RAMP; SPACE AT END ONLY 

Alternati,ve 1 - Construct new ramp over existing rame 

COST ESTIMATE 

Unit 

!!!:!!l Quantity Price Total -- --
Remove Existing Railing 80 l.r. $ SIl.f. $ 400 

New Railing 140 l.f. 1S.501l.f. 2,200 

Concrete Overlay 7 c.y. aoo/c.y. 2,100 

Ramp Extention 5 c.y. 200/c.y. 1,000 

Grading Allowance Lump sum 500 

$6,200 

Contingencies 1,100 

Total 1979 cost $7,300 

1. f. ; lineal f.et c.y. := cubic feet 
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Alternative 2 - Demolish existing ramp and construct new ramp 

COST ESTIMATE 

Unit 
Item - Quantity Price Total 

Demolish Existing Ramp Lump sum $ 500 

Constru~t Sidewall 901.f. $11511.f. 5,800 

Paving 910 s.f. 2/s.f. 1,200 

Railing 140 I.f. IS.SO/l.f. 2,200 

Grading Allowance Lump sum 800 

$10,500 

Contingencies 2,600 

TOTAL 1979 oost $13,100 

!. f. = lineal fe"t s. r. square feet 
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Alternative 1- Construct off-ramp rest areas 

COST ESTIMATE 

Unit 
Item Quantity Price Tot.l - -- --
Rest Areas 5 e. '500/ea~ $2,500 

Railing 2S4/1.f. 15.50/1.!. 4,100 

-
$6,600 

Contingencies 1,600 

TOTAL 1979 cost $8,200 

!. f. = lineal feet 

Alternative 2 - Overlay eXlstipg ramp to create rest areas 

COST ESTIMATE 

Unit ! Item Quantity Price Total - - -- · , 
· Rest Areas 5 e. $150/ea . $ 750 · 

Railing 318/1. f. • IS.50/1.f. I 4,929 
I • 

$5,679 

Contingencies 1,421 

TOTAL 1979 cost $7,100 

I. f. = lineal feet 
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Alternative 3 - Construct on-ramp rest areas (Partial width) 

COST ESTIMATE 

Unit 
Item Quantity Price Total - - -
Rest Areas 5 ea. $300/.a. $1,500 

Railings 29311.1. 15. 50/1.f. 4,542 

$6,042 

Contingencies 1,458 

TOTAL 1979 cost $7,500 

I.f. = lineal feet 
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(
/ RAMPS ON APPROACH TOO LONG AND/OR TOO STEEP, 

DOGLEG RAMP: SPACE AT ENDS ONLY 

" 
Alternativ .. e 1 - Demolish and construct new ramp at One end 

COST ESTIMATE 

Item -- Quantity 

Mobilization Lump Sum 

Demolition 200 c.y. 

Exeavation 260 c.y. 

Backfill 170 c.y. 

Fill 10c.y. 

Reinforcing 74,000 Ibs. 

Concrete 300 c.y. 

Finishe. 7 ,600 s~t. 

Railings 210 •• f. 

Sidewalk 400 •• f. 

Landscape/drlllnage 2,OOO •• f. 

Contingencies 

Unit 
~ 

$ 70.00/c.y. 

10.OO/c.y. 

12.00/c.y. 

25.00/c.y. 

.4011b. 

300.00/c.y. 

.30/ •• f. 

lS.OOIl.f. 

1.20/ •• f. 

.SO/s.C. 

. 
TOTAL 1979 Cost 

---
c.y. ;; cubic yards •• f. = square feet 1. f. = lineal feet 
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TE.!!!.! 
$ 9,000 

14,000 

2,600 

2,040 

250 

29,600 

90,000 

2,100 

4,050 I 
480 

i 
1,000 1 

I 

$155,120 I 
J 

38,880 I 
$194,000 

..-



Alternative 2-RebuHd existing ramp 

COST ESTIMATE 

Reconstruction would include eonstrueting additional columns and walls to support the 
raised ramp. ]!stlmated total cost would be 50 percent or demolishing the exlstlng ramp 
and rebuilding a new one or approximately $100,000. 

Alternative 3- - Install an elevator 

COST ESTIMATE 

Basic equipment cost remain the same as those developed for Problem 5 - Alternative 2 
which equals $51,000. 
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RAMPS ON APPROACH TOO LONG AND lOR TOO STEEP: 
DOGLEG RAMP: SPACE AT ONE END ONLY AND ONE SIDE 

Alternative i-Jack End of Existing Ramp 

COST ESTIMATE 

Unit 
Item Quantity Price Total - -- --
Mobilization Lump sum $ 4,000 

Demolition 50 c.y. $IOO.OO/c.y. 5,000 

Shoring 2,000 s.f. 3.00/s.f. 6,000 

Excavation 100 c.y. 15.00/c.y. 1,650 

Backfill 80 c.y. 20.00/c.y. 1,600 

Fill 240 c.y. 20.00/c.y. 4,800 

Jacking Lump sum 4,000 

Conerete 62 c.y. 400. OO/c. y. 24,800 

Reinforcing 22,000 Ibs. .50/lb. 11,000 

Finishes 600 s.f. 1.00/s.f. 600 

Railings 200 l.f. 15.UO/l.f. 3,000 

Sidewalk 800 s.f. 1.20/s.f. 960 I 
Landscaping/drainage 3,000 s.C. .50/s.f. 1,500 I 

• 

! 
$68,910 I 

Contingencies 17,090 

TOTAL 1979 Cost $86,000 

c.y. = cubic yards s.f. = square feet I.f. = lineal feet 
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Alternative 2 - Demolish and rebuild ramps 

COST ESTIMATE 

The work requirements and construction quantities are essentially identical to those 
detailed for prototypjoal Problem 10 - Alternative 1~ Therefore, the cost can be 
..... mod to be the .. me or $194,000. 

Alternative 3: - Install an elevator 

COST ESTIMATE 

The work requirements and construction quantities are essentially identical to those 
detailed for prototypical Problem 5 - Alternative 2. Therefore. the cost ./ill be .... umed 
to be the same or $51.000. 

/' RAMPS ON APPROACH TOO LONG AND/OR TOO STEEP: 
MULTILEVEL DOGLEG RAMP; SPACE AT BOTH ENDS 

1'.'\ 
(12) 

Alternative 1 - Demolish and rebuild ramps 

COST ESTIMATE 

Review of the major items of work shows that basic quantities almost double quantities 
developed for a similar situation detailed in Problem 10 - Alternative l~ Therefore, the 
cost estimated is 1.8 times $194,000 (Problem 10 - Alternative 1) or $349,200 • 

• 
Alternative 2 -Install an elevator 

COST ESTIMATE 

Basic equipment costs remain the same as those developed from Problem 5 -
Alternative 2; however. the structure portrayed in Problem 12 is higher~ Estimated 
increase in cost can be found by multiplying elevator cost detailed in Problem 5 by a 
foetor of 1.15 (1.15 x $51,000 = $59,000). 
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Alternative 1 - Demolish and rebuild 

COST ESTIMATE 

Unit 
Item Quantity Price Total - - -
Mobilization Lump sum $ 9,000 

Demolition 200 •• y. $ ?O.OO/c.y. 14,000 

Excavation 260 c.y. 10.00/e.y. 2,600 

Backfill 170 c.y. 12.00/c.y. 2,040 

Fill 10 c.y. 25.00/c.y. 250 

Reinforcing 74,000 lb •• .40/1b. 29,600 

Concrete 300 c.y. 300.00/e.y. 90,000 

Finishes 7,000 s.f. .30/s.f. 2,100 

Railings 270 Lt. 15.00/l.f. 4,050 

Sidewalk 400 s.f. I. 20/s.!. 480 
I 

I Landscape/drainage 2,000 s~f. • 50/s.f. 1,000 I 
I . 

$155,120 i 

Contingencies 
I 

38,880 I 
• 

Total 1979 cost $194,000 I 
l.f. ; lineal teet s.f. :::: square feet c~y~ ;;; eubic yards 
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Alternative 2 ... Install an elevator 

COST ESTIMATE . 
UnH 

Item Quantity Price I2!l!! - --
Mobilization Lump sum $ 2,500 

Drilling 20 l.f. $ 15.00ll.r. 300 

Exe8vation 27 c.y. S.OO/e.y. 216 

Backfill 16 c.y. 12.00/e.y. 192 

Iconeret. 3 c.y. 400.00/c.y. 1,200 , 
Rein! orcing 500 lbs. I .50/lb. 250 

Structural steel 9,000 lbs. 1.50/lb. 13,500 

Enclosure (wire) 1,000 s.C. 5.00/s.r. 5,000 

Elevator (complete) 1 ell. 15,000. DO/ea. 15,000 

Equipment enelosure Lump sum 2,000 

Power hook-up Lump sum 500 

$40,658 
, 

Contingencies 10,342 I 
I Total 1979 eost $51,000 

l.t. = lineal feet s. f. :::: square feet c.y. :: cubic yards. 
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RAMPS ON APPROACH TOO LONG AND/OR TOO STEEP: 
RANDOM RAMP CONFIGURATION SOMETIMES FOLLOWS GROUND 
CONTOUR 14 
Alternative 1 - Overlay portion of existing ramp and eonstl"uet new ramp extension 

COST ESTIMATE 

Unit 

~ 
Quantity ~ Total -

Demolition Lump sum $ 1,000 

Grading allowance Lump sum 1,000 

Concrete overlay 11 e.y. $300.00/c.y. 3,300 

Ramp extension 19 c.y. 200.00/e.y. 3,800 

Railing i 360 1.1. 15.50/1.f. 5,600 

$14,700 

• Contingencies 3,700 

Total 1979 cost $18,400 

I.f. = lineal feet c.y. ::: cubic yards. 

Alternative 2 - Install an elevator 

COST ESTIMATE 

• • I 
I 

I 

Basic equipment costs remain the same as those developed from Problem 5 -
Alternative 2 which equals $51,000 
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I' 
r HELICAL APPROACH RAMPS TOO LONa AND/OR TOO STEEP 

" 
Alternative 1 - Demolish and rebuild helical ramg 

COST ESTIMATE 

Unit 
Item Quantity Prie:e Total - - -
Mobilization Lump. sum $ 10,000 

Demolition 200 c.y. $ 50.00/c.y. 12,000 

Site preparation 2,500 •• f. l.OO/s.t. 2,500 

Excavation 150 c.y. 10.00/e.y. 1,500 

Backfill 100 o.y. 15.00/c.y. 1,500 

Concrete 300 c.y. 300.00/ •• y. 96,000 

Reinforcing 94,000 lb •• .40/ib. 37,600 

Finishes 4, BOO •• f. .30/s.f. 1,440 

Railing 800 I.f. 15.00/1. f • 12,000 

Sidewalk 800 s.f. L 20/ •• f. 960 

Lands.aping/drainage 2,500 •• r. .50/s.f. 1,250 

$176,750 

Contingencies • 44,250 

TOTAL"1979 Cost $221,000 

s. f. :; square feet I. f. = lineal fe.t c.y. :;. cubic yards 
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Alternative 2 - Install elevator 

COST ESTIMATE 

Basic equipment costs remain the same as those developed from Problem 5 -
Alternative 2; however, the structure portrayed in Problem 15 is higher. Estimated 
increase in cost can be found by multiplying elevator cost detailed in Problem 5 by a 
factor of 1.15 (1.15 x $51,000 = $59,000). 

Alternative 3 - Constrcut new ramp to supplement existing helical ramp 

COST ESTIMATE 

Quantities and costs are similar though slightly less than those listed for 
Alternative 1. The major portion of the cost savings accrue by not demolishing the 
existing helical ramp. The cost estimate for a new box ramp structure amounts to 
$200,000 as compared to $220,000 required to demolish and rebuild the helical ramp. 

'C STEEP CROSS SLOPE ON R~MP 

Alternative 1 - Overlay existing ramp 

COST ESTIMATE 

Material cost to construct an overlay of the type shown in the sketch amounts to 
approximately $300.00 per 100 lineal feet of an eight-f90t wide ramp. Cost of 
installation could vary widely depending upon whether the overlay is built by local 
forces or a contractor and whether the project is only for the individual site or is an 
element of a larger or on-going contract where the contractor is already working in the 
area and therefore would not need to charge a relatively high price for mobilization. 
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(
I' 

STAIRS ON APPROACH TO UNDERCROSSING (ROOM FOR RAMP) 

" 
Alternative 1 - Co~truct new ramp to supplement stairs 

COST ESTIMATE 

Unit 
Item guanti\~ Price - -
Grading allowance Lump SUm 

Demolition , Lump sum 

Concrete (side ramp) 4.5 c.y. $200.00/c.y. 

Concrete (overlay) 5.5 c.y. 200.00/c.y. 

Railing 50.0 l.r. 15.S0/l.r. 

Contingencies 

Total 1979 oost 

l.f. = lineal feet e.y. :=: cubic yards 
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Mi' " ) 

Total 

$ 200 

500 

900 

1,100 

775 

$3,475 

825 

$4,300 



STAIRS ONLY ON APPROACH TO UNDER CROSSING (RESTRICTED 
SPACE) 

Alternative 1 Install elevator to supplement stairs 

COST ESTIMATE 

~nit 
Item quantity ~ -
Mobilization Lump sum 

Demolition 6 c.y. 100.OO/c.y. 

Drilling 20 l.f. 30.001l.!. 

Shoring 900 8.00/s.t 

Excavation 215 c.y. l2.00/c.y. 

; 

Baekflll 140c.y. 20.00/0·y·1 

Concrete 65 c.y. 250. OO/c.y. I 

Reinforcing 12,400Ibs. I .40/1b 

Finishes 2,000 s.f. .50Is.f. 

Elevator (1) complete Lump sum 

Equipment enclosure Lump sum 

Power hook-up Lump sum 

• 
Contingencies 

TOTAL 1979 cost 

18 

Total -
$ 3,000 

600 

600 

7,200 

2,580 

2,800 

16,250 I 
4,960 

1,000 

15,000 

3,000 

1 1 000 

$57,990 

15,010 I 
$73,000 1 

c.y~ ':: cubic yards l.t. ;;;; lineal feet s.f. ;; squa.re feet 
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Alternative 2 - Replace stairs with new ramp 

COST ESTIMATE , 
Unit 

~ 9uantity ~ Total 

Mobilization Lump sum $ 7,000 

Demolition 6 c.y. $100. OO/c.y. 600 

Excavation 1,900 c.y. a.oo/c.y. 15,200 

sackfill 715 e.y. lO.OO/e.y. 1,150 

Concrete 210 e.y. 250.00/c.y. 52,500 

Reintorcing 52,000 lb. .40/lb 20,800 

Shoring 3,200 •• f. 8.00fs.t. 25,600 

Finishes 4,800 s.f. .30/s.f. 1,440 

Railing 410 !.f. 15.00/l.t. 6,150 

Lighting/electrical S fixtures 500.00 ea. 2,500 

$138,940 

Contingencies 35,060 

TOTAL 1979 Cost $174,000 

c.y. ; millie yards s.f. ;;;; square feet l.f. = lineal feet 

Alternative a-Install pedestrian actuated traffic- Signal 

COST ESTIMATE 

Installation ot a new pedestrian-aetuated signal at a typical four-legged intersection, 
including aU striping, si~ing' and <-,urb cuts for wheelchair access, will _ eost 
approximately $64 ,000ineluding design. 
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( RAMP ONLY ON APPROACH 

Alternative 1 - Construct stairs to supplement ramp 

COST ESTIMATE 

Unit 
Item Quantity Price Total - -
Mobilization Lump sum $ 2,000 

Exca.vation 50 •• y. $ IO.OO/c.y. 500 

B.ekfill 16 c.y. 12.00/e.y. 192 

Concrete 60 c.y. 350.00/e.y. 21,000 

Reinforcing 17,000 Ib .45/s.f. 7,650 
, 

Finishes 2 t lOO s.f. .40/s.f. 840 

Railings 160 !.f. 15.00/l.f. 2,400 

$34,582 
Contingencies 9,418 

TOTAL 1979 Cost $44,000 

e~y. :::. cubic yards s.f. .;;:: square feet l.f. = lineal feet 
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I' 
( SIDEWALK TOO NARROW ACROSS OVER CROSSING 

" Alternative 1 - Widen sidewalk within original structure 

COST ESTIMATE 
Alternative Hal-Assuming 100 foot length of structure 

Unit 
Item qua.ti!y ~ T2!!! -
Mobilization Lump sum $ 500 

Prepare conerete surface 500 s.f. $ 1.00/s.f. 500 

llo.ding agent 500 s.f. • 70/s.f. 350 

Concrete/finish 20 c.y. 75.00/c.y. 1,500 

New barrier rail 100 I. f. 25.00/1.f. 2,500 

Restripe 200 I.f. 2.00/1.f. 400 

$5,750 

Contingencies 1,550 

Total 1979 cost $7,300 

Equivalent to $73.00/1ine81 foot of structure 

I.f. = lineal feet s.f. :: square feet c.y. = cubic yards. • 

320 



COST ESTIMATE 
Alternative l(b)-Assuming 100 foot length of s.tructure 

Unit 
Item Quanti!y Price ~ -- -
Mobilization Lump SUm $ 500 

Remove existing railing 1001.f. $ 5.00/!.f. 500 

Prepare concrete 100 s.f. 1.00/s.f. 100 
, 

New railing base 200 s.f. 20.00/0.f. 4,000 i 

New railing 100 l.f. 25.00/1.f. 2,500 

$7,600 I 

Contingencies 1.900 

TOTAL 1979 cost $9,500 

Equivalent to $95. OOllineal foot of structure 

l.f. ~ lineal feet s.f. ;: SQuare feet c.y. ;.: cubic yards. 
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Alternative 2 - Widen orig!nal structure to accommodat~ s~dewalk 

COST ESTIMATE 

Alternative 2 Assuming 100 foot length of structure 

Unit 
Item Quantlt! ~ !.2!!! -
Mobilization Lump sum $ 1,300 

Remove existing railing 100 I. f. $ 10.00/l.f. 1,000 

Temporary railing 100 l.f. 10.00ll.f. 1,000 

Structural steel brackets 10 ea. 750.00/ ••• 7,500 

D.ck (grating) 800 s.f. 15.00/s.f. 12,000 

Ralling 100 l.t. 25.00/l.f. 2,500 

Finishes 800 s. f. 2.00/s.f. 1,600 

$ 26,900 

Contingencies 3,700 

Total 1979 Cost $ 30,600 

Equivalent to $306/1ln.al foot of structure 
or $3B/square foot of structure 

1. f. = llneal feet s~f~ = square feet 
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SLOPE ACROSS STRUCTURE TOO LONG AND/OR TOO STEEP 21 
Alternative 1 - Construct off ramp rest area.'i: 

COST ESTIMATE 

Cost of implementing the alcove seats is $2 ~lOO to .$2 )400 each (see 
Appendix I). A eantil.evered ~anding .four feet wide and six 'feet long 
would be in the same <tost range. However, this may 'WJ:'y depending upon 
the type of structure being appended+ 

Alternative 2: - Overlay existing ramp to create rest areas 

COST ESTIMATE 

The cost of an individual rest area of this type is approximately $200. 

Alternative 3 - Construet on-ramp rest areas (partial width) 

COST ESTIMATE 

The cost of an individual rest area of this type is approximately $400. 

Alternative 4 - Demolish and rebuild 

COST ESTIMATES 

Cost of building a new structure 'Varies depending upon sh .. '-!onditions, 
therefore DO cost breakdown was made. 
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I RES~' AREA ALTERNATIVES 

o 
Holding -.~~f-r. 
Bar 8" (20.3 em) 

36" (91.4 em)' 

Cost Estimate $50 

1.5" (3.8 em) ~~ 
I' (30.4 em) long .lot~ r 

..I.. '§~",~~~ I" (2.54 em) T ;i 

Retractable 
Holding 
Bar 

Cost Estimate $70 

Raised 
.Block 

Cost Estimate $30 

D.Ck .... ~ • 
3" x 3" long 11: 1 U high 
(7.6 em x 7.6 em x 2.5 em) 

Cost Estimate $15 

o Indented Sitting Place 
For New Structure 

Plan VieW' 

No Estimate 
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"Vee" Nich 0 
for New Structure", ( _ -\, !fiji 7.6 em) vmm§Jl/!IfirifrffU!ffiM --. Sidewall 

Plan View 

Cost Estimate $30 

CD ~ 
Folding r ~ 
Seat f 

15" (38.1 =)~ 

'" 
Cost Estimate $65 

Cantilevered Alcove 

(152.4 em) 

Cantilevered Alcove 
in Fencing 

Cost Estit;n~ $2100 

in Non-Structural Wall 

5' (152.4 C-it) 

1S" (38,1 em) 

Cost Estitr.ate $2400 
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FEDERALLY COORDINATED PROGRAM (pCP; OF HIGHWAY 
RESEARCH AND DE''ELOPMENT 

The Offices of Research and Developmenl (R&D) of 
the Federal Highway Administration (FHWA) aTe 
responsible for a broad pro/[l'am of staff and rontract 
research and devel-opment and a Federal·aid 
program, !Conducted by or through the State highway 
!ramportation agencies, that induciee the Highway 
Plllnnir.g and Research (HP&R) program And the 
National Coop.erntive Highway Research Program 
(NCHRP} managed by the Transportation Research 
Board. The Fep is a carefully selected group of proj· 
e(!l$ 1h .. , uses research and deve\npmM'lt rewort-es to 
{Ib1ain t1mcly solutions lo urgent national highway 
engineering problems." 

The diagonal douhit' stripe on the coveT of this report 
represents a highway and l.$ color-coded to identify 
the Fep category that the report fails under. A red 
sfripe is used for category 1. dark blue for category 2, 
light blue for ~ategtlry 3, brown tor c$tegory 4, gray' 
for category 5, green for categories 6 and i, and ao 
orange stripe identifies category O. 

FCP Category Descriptions 
1. Improved Highway Design and Operation 

for Safety 
Safely R&D addres~s problem$ associall:'d with 
the responsihilities of the FHWA under the 
Highway Safety Act and includes investigation of 
approjtriale design standards. roadside hardware, 
signing, and physkal and scientifi<: dala for tbe 
formulation of improved safety regulations. 

2. Reduction of Traffic Congestion. and 
Improved Operational Efficiency 

Traffic R&D is concerned with increasing the 
operational efficiency of existing highways hy 
advancing technology, by imprm·l.ng desigus for 
existing as well as new facilities, and by balandng 
the demand-capacity relatinnship through traffic 
management techniques $ueh as hus and carpool 
preferential treatment, motori£t information, aud 
rerouting of traffic 

3. Environmental Col'lsidenluonlJ in Highway 
Design. Location. Construction, and Opera­
tion 

Environlllt'ntal R&D is directed t{lward identify­
ing and evaluating highway element,; that affect 

-The oomplel ••• ~ .. N<.",~ all.d.! 'lIle",,,,,j of o.~ fep;, HaUah:~ ;<v,., 
the N.",,~t.I T«hni:c !"fulmo.tu:1!I S" .. ;oe, Spn"¥f"'W, v., !:lIb], $iDgle 
""P'" d lit j,,\rodU<IDIJ .,,;,,"'~ are ~".~.bl( "",I",ut ~~ !t~m Prog""" 
A~ (fIRD..3t Offi~~" 0; R<'SUloh IIi<>d O.v."'pme1l .... ",hr.,) Hig~ ... y 
Ad:u'n .. ,arien. W,ubmgloo, D.C.lllYXt 

the quality of the human ern-inmment, The goals 
are reduction of adverse highway and traffic 
impac15, and protection sad enhancement of the 
environment, 

4. hnproved Materials Utiliution and 
Durahility 
Material~ R&D is (;oncerned with expanding the 
knowledge and lechnology Qf materials properties, 
using availahle natural materi~:l$, improving struc­
tural foundation materials. recyding highway 
materials, converting Industrial wast('~ if)to useful 
highway products, developing extender or 
substitute materials for thoBe in snort supply, and 
developing more npid and reliable (('sting 
prncedures_ The goals are lower highway con­
struction C(lsls and extended maintenance-free 
operation. 

S. Improved Design to Reduce Costs, Extend 
Life Expectancy I and Insure Structural 
Safety 
8lructural R&D is concerned with furthering the 
latest teohnological advances in tl1uctural and 
hydraulic designs, fabrication processes, and 
constructIOn techniques to provide safe. efficient 
highwuyt at re$$onable cosu_ 

6. Improved Technology for Highway 
Construction 

This category is Concerned with the re_~;uch. 

development. and implementation fif highway 
connruction technology to increase productivity, 
reduce energy consumption, conserve dwindling 
resources, and reduce COilU while improving the 
quality and methods- of construction. 

7. lD1proved Technology f()r Highway 
Maintenanoe 

This category addre88e~ problems in pretenias 
the Nation's highways and includes activities in 
physical maintenance, traffic services, tOllnage­
ment, and equipment. Thf' goal is to maximize 
operati.onal efficiency and safety to the tra\-eling 
public while conserving resources, 

t. Other New Studies 

Thi~ category, not included in the seven·volume 
official statement of the Fep, is C(lncerned with 
HP&R and !iiCHRP studies not.speeificll.lly related 
to fep pr(ljects. These studies involve R&D 
l\Uprwn of other fHWA program office teseareh, 




