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INTRODUCTION

Ever since provisions for ac-
cessible housing have been in-
cluded in building codes and
standards, the building industry
aswell as disabled people have
been dissatisfied with most fixed
accessible housing units man
dated by state and federal laws.
Problems such as inappropriate
design details, inadequate space
for families, clinical appearance,
high vacancy rates, limited num-
bers, and poor locations are
among the complaints.

Adaptable housing, alittle
understood design approach, ap-
pears to be one solution for many
of these problems. It holds the
promise of more universaly us-
able housing in the future at little
or no extra cost.

Adaptable housing is acces-
sible housing that does not ook
different from other housing and
which has features that in only
minutes can be adjusted, added,
or removed as needed to suit the
occupants whether they are dis-
abled, older, or non-disabled. By
creating housing that can fit any
occupant, the adaptable design
approach opens up the possibility
for mass-produced, attractive,
and universally usable housing in
all sizes, price ranges, and loca
tions.

Adaptable housing has many
potential benefits both for dis-
abled people who need accessible
housing and for developers,
builders, and managers of hous-
ing. As adaptable housing be-

comes widely available, disabled
people will have a greater choice
of housing locations both to live
in and to visit. Developers and
builders will find it is less expen
sive to build more units of the
same kind. Owners and manag
erswill be ableto rent to alarger
market.

For the past 15 years the con
cept of adaptable housing has
been continuously developing
into a method for residential de-
sign. Adaptable housing features
are now specified in the national
and federal standards for access-
bility which have been adopted
into many state and local building
codes.

As the adaptable housing
concept becomes more wide-




spread, the demand for informa-
tion on designing and building
adaptable units increases. It isthe
purpose of this book, Adaptable
Housing: A Technical Manual
for Implementing Adaptable
Dwelling Unit Specifications, to
provide this information and to
promote the further devel opment
of adaptable housing in the
United States.

This book contains both gen
eral and technical information
about adaptable housing and is
intended for disabled and non
disabled people, builders, devel-
opers, managers, architects, prod-
uct manufacturers, government
officials, and building code offi-
cias.

Adaptable Housing explains
adaptable features as specified in
the national and federal stan
dards. These standards are the
American National Standards In
stitute Al 17.1 -1986, Providing
Accessibility and Usability for

Physically Handicapped People,
(ANSI 1986), and the 1984 Uni-
form Federal Accessibility San-
dards (UFAS 1984).

Adaptable Housing is divided
into three chapters. Chapter 1
provides background information
on the development of adaptable
design, defines and explains
adaptable housing, clarifies some
misconceptions, and describes
the benefits of adaptable housing
for both housing consumers and
the building industry.

Chapter 2 contains technical
information. It explains and illus-
trates some suggested methods
for providing adaptable features,
shows examples of their usein
model kitchens and bathrooms,
and gives cost comparisons for
these methods.

Chapter 3 describestherole
of manufactured productsin
adaptable design, gives examples
of some products which are help-
ful in creating adaptable housing

and lists their sources, and dis-
cusses the need for new products.
The three appendices contain
information about the standards,
addresses for product manufac-
turers, and sources of further in-
formation on adaptable and
accessible design.

Adaptable Housing is designed
to be used in conjunction with
ANSI Al 17.1(1986) and UFAS
(1984). It isin no way intended
to be a substitute for these stant
dards but rather is meant to help
explain the requirements in detail
and suggest some methods for
implementing them. The user of
this manual must refer to the
ANSI| and UFAS standards for al
required dimensions, sizes,
forces, loads, and arrangements
of elements and must rely solely
upon the standards, common
practice, and approval of local ju-
risdictions for compliance with
laws, regulations, and life safety
requirements.
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For years accessible housing for
disabled people has been pro-
vided by building a small per-
centage of specially designed
units. This method has caused
dissatisfaction among both the
disabled community and the
housing industry. For disabled

people, finding accessible,
affordable, available housing has
been almost impossible. For de-
velopers and builders, under-
standing the design requirements,
and building and renting access-
ble units have been confusing and
have caused financial |osses.

Ironically, some of these prob-
lems have been caused by the
way the standards that were in-
tended to solve them have
evolved. Now, the new direction
toward adaptable housing pre-
sents an approach which should
help solve these problems.

THE DEVELOPMENT OF ACCESSIBLE
DESIGN STANDARDS

Early Design
Standards

Efforts to make buildings
accessible to disabled people
gained impetus after World War
I with the return of disabled
veterans. Polio epidemicsin the
late 1940s and early 1950s, other
diseases, the proliferation of the
automobile and automobile acci-
dents, and the rapidly expanding

population also increased the
number of disabled people. This
new population required access
to education and employment op-
portunities, but most builders and
designers did not know how to
accommodate them.

At that time no standards ex-
isted for design of accessible
buildings. Over the years, pres
sure mounted for a design stan
dard which addressed accessibil-

ity. In 1961, the American
Standards Association (now the
American National Standards
Institute) published the first de-
sign standard on accessibility,
Soecifications for Making
Buildings and Facilities
Accessible to, and Usable by, the
Physically Handicapped (ANSI
Al 17.1-1961). This early stan
dard, based on research conduct-
ed by Dr. Timothy Nugent at the




University of Illinois, was adopt-
ed during the 1960s by states and
federal agencies as the basis for
accessibility requirementsin
building codes and construction
regulations.

The 1961 ANSI standard was
the first attempt to write a stan
dard for design based on the way
disabled people function. It was a
good first step, but by today' s
standards it had severa serious
deficiencies including alack of
provisions for some disability
types and specifications for hous-
ing. However, as states and

building officials adopted ANSI's

technical specifications for usein
their codes and building
regulations, they began to discow
er the deficiencies and saw the
need to add and change certain
provisions for their loca jurisdic-
tions.

Under pressure from disability
advocacy organizations and the
U.S. Genera Accounting Office,
states and federal agencies added
to the standard in order to over-
come its deficiencies and to ex-
pand its coverage. As aresult,
these new specifications, which
were based upon local opinions
or individual preferences, varied
widely. By the mid 1970s there
were approximately 65 different
codes and regulations for acces-
sble desgnin the U.S., and most
of them required very different
solutions to similar accessibility
problems. For some projects as
many as three standards or codes
could apply. The chaos and con
fusion resulting from inconsistent
codes caused compliance and en
forcement problems and prevent-
ed manufacturers from producing
profitable products that could
meet the standards. As a resullt,
disabled people and the building

industry began to lobby for more
uniformity.

The Move Toward
Uniformity

In response to the need for uni-
formity, the secretariat for the
ANSI Al 17.1 standard initiated
research, funded by the Depart-
ment of Housing and Urban De-
velopment, to evaluate and revise
the 1961 standard. The goal was
to expand the standard's cow
erage of disability types and
building components and to add
specifications for housing. The
new standard, which was more
detailed than any previous ver-
sion and included a section on
housing, was approved by the
ANSI committee and published
in 1980.

In 1984, the ANSI (1980)
technical specifications were
largely incorporated in the new
Uniform Federal Accessibility
Sandards (UFAS), currently the
standard for all federally funded
construction subject to the Archi-
tectural Barriers Act. UFASin
corporated a few minor adjust-
ments and omitted afew of the
ANSI technical specifications.
Asaresult, for thefirst time all
federal agencies were using the
same set of technical specifica
tions for access in buildings.

In 1985, during the regular
five-year review for ANS| Al
17.1, the ANSI committee chose
to adopt some of the UFAS
refinements. The revised ANSI
Al 17.1, published in 1986, made
the UFAS (1984) and ANSI
(1986) technical specifications
more nearly alike and brought in-
creased uniformity in access re-
guirements to both the federal
and private construction systems.

Progress within the federal
system has been matched outside.
Since 1980 many dtates have
adopted the ANSI standard into
their building codes and laws,
and the technical specifications
of ANS| are now being consid-
ered for adoption in model build-
ing codes. Withessentially the
same specifications for state and
local building codes and federal
and state regulations, uniformity
has vastly improved.

. American Mational Standard |'

e




CHAPTER 1. BACKGROUND

EVOLUTION OF
ADAPTABLE HOUS NG

Prior to 1980 and the updated
ANSI standard, many states and
federal agencies had developed
their own specifications for fixed
accessible housing units. Many
of these requirements focused on
features for wheelchair users only
and mandated that a certain per-
centage of new, multi-family
housing construction — usually
between 5% and 10% — comply.

Problems with Early
Fixed Accessible
Housing Units

The system of requiring a small
number of specia units did not
work as well as had been hoped.
The disabled people for whom
the units were intended often did
not rent the accessible apart-
ments. Because the percentage of
new units required to be acces-
sible was small, disabled people
often had difficulty locating
available accessible units. Be-
cause the quotas applied only to
new construction, the rent for
accessible units was often too
high for some disabled people,
many of whom live on fixed or
limited incomes.

Size also became a problem.
Many codes did not specify the
size of the accessible units, so
some builders made only one-
bedroom units which complied;
disabled people who needed
gpace for families or live-in atten
dants could not use them.

Some builders and owners also
had trouble renting accessible
units to non-disabled people.

Prospective tenants did not like
the ingtitutional appearance of the
grab bars in the bathroom or the
unevenness of the kitchen counter
with the lowered work surface.
Some did not want to sacrifice the
base cabinet storage space for the
knee spacesin the kitchen. To
rent accessible apartments to non
disabled people, some owners
offered rent discounts and lost
money. Many felt that they were
losing money by providing units
that it appeared no one wanted or
needed, and some began to lobby
to have the mandatory
percentages of fixed accessible
gnitlfeliminated or drastically cut
ack.

Development of the
Adaptable Housing
Concept

Both the ANSI standard research
team and the disability commu-
nity responded to this new pres-
sure by addressing the problems
of appearance and inconvenience
caused by some of the fixed ac-
cessible features. In addition, the
data generated from the research
and experience in the fidd de-
monstrated a need for flexibility
in the standards for housing. As a
result, the concept of adaptability
in housing was devel oped.

The adaptable housing concept
fit the dwelling unit more appro-
priately to its tenants needs and
eliminated the special and differ-
ent appearance that made access-
ble units undesirable to non-dis-
abled people. It eased the

problems the devel opers had
renting fixed accessible apart-
ments, and provided away to
build more apartments that would
meet everyone's needs.

Encouraged by support for this
common sense approach to
accessible housing, several states
incorporated the adaptable hous-
ing concept in their building codes
as an dternative to fixed
accessible housing.




Definition and
Explanation of
Adaptable Housing

An adaptable housing unit is an
accessible dwelling unit with
adaptable features that eliminate
the "specia" appearance and/or
meet the needs of the individua
user by adding or adjusting €le-
ments. An adaptable housing
unit includes all of the accessibil-
ity features required by ANSI
(1986) andUFAS (1984) (such
as wider doors, clear floor space,
and an accessible route) and al-
lows a choice of certain ad-
justable features or fixed ac-
cessible features.

When adaptable design is
properly implemented, an ac-
cessible unit looks no different
from a standard unit. Adaptabil-
ity solves the problem of making
accessible housing attractive and
marketable to people who do not
need or want some of the access-
ble features that look different or
might be inconvenient, while
making it possible for the adapt-
able features, such as clear knee
space and grab bars, to be avail-
able when a tenant requires them.

Misconceptions
About Adaptable
Housing

As the concept of adaptable
housing has been refined, some
housing providers as well as con
sumers have developed miscon
ceptions about the idea. Some
building industry people have
thought that an adaptable unit
was a standard unit that would be
remodeled if a disabled person
wanted to move in and required
certain accessible features. This
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remodeling would widen doors,
add an accessible entrance, re-
model kitchens and bathrooms,
and provide accessible storage.
Owners who have made thisin
terpretation have caled for a 60
to 90 day waiting period. In to-
day's mobile society, it is unreal-
istic to subject atenant to await
of two to three months for an
apartment.

Truly adaptable units can be
adjusted or adapted without
renovation or structural change
because the basic accessible fea-
tures like door widths and ground
level entrance are aready part of
the unit. Nonstructural adapta
tions may include changing
counter and sink heights; remow-
ing a cabinet to revea aknee
space under the work surface,
kitchen sink, and bathroom
lavayory; and attaching grab bars
if needed. These changes can be
made without delaying occupant
cy by the new tenant. The

building maintenance staff,
tenant, or owner should be able to
make these smple adjustmentsin
afew hours.

Some disabled people and dis-
ability organizations fear that the
adaptable housing unit will not be
as usable for awheelchair user as
afixed accessible unit. These
consumers fear that the adapted
units will be less accessible be-
cause of their design or because
of the reluctance of owners and
managers to make adequate
adaptations. When adaptable
dwellings are built correctly, they
have the same features as those
required in fixed accessible units,
but the standards allow some of
the features to be temporarily hid-
den by cabinets or omitted for
marketing to people who don't
need them. An adaptable unit is
an accessible unit with features
that can be tailored to the specific
needs of the tenant.



Benefits of Adaptable
Housing

Adaptable housing benefits both
providers and consumers of hous-
ing. Developers, owners, and
managers of multi-family hous-
ing benefit when they build
adaptable units because the units
look no different from others and
can be rented easily to disabled or
non-disabled people. This aspect
alone will expand the market for
these accessible units and elimi-

nate the need ever to compromise
on rents or provide other incen
tives for leasing them to non-dis-
abled people. The manager or
owner who installs adaptable
units should be able to meet the
needs of any prospective tenant.
Some landlords have aready
recognized the potential mar-
keting advantage of offering ad-
justable counter heights to short
people or pointing out the ease
and safety of moving one's valu-
able furniture through the wide
doors. Some managers (and

CHAPTER 1. BACKGROUND

tenants) have taken advantage of
the maneuvering space in bath-
rooms by placing book shelves,
etageres, or other furniturein
these usually austere spaces. One
survey reports that non-disabled
tenants are very fond of these
larger bathrooms. Adaptability
festures can be turned into selling
points that improve the units
marketability.

Tenant longevity has long been
recognized as an advantage to
landlords. Fewer turnovers mean
less clean up and reconditioning,




fewer vacant days, and higher
profits. Disabled people who find
and adjust an adaptable house to
meet their particular needs are
likely to stay longer than other
tenants because their housing
choices are more limited.
Adaptable housing can aso be
expected to increase tenant lon
gevity because non-disabled ten
ants who acquire a permanent or
temporary disability (due to age
or any other cause) are less likely
to have to move to more accom
modating facilities.

The growing population of
older people is a potentidly large
market for appropriate housing.
Many older people do not wish to
be placed in "specia™ housing but
recognize they may need some
"assistance." Adaptable housing
does not look specia and its
adaptability allows many older
people to remain in their homes
longer than they might in non-ac-
cessible units. Where services are
provided as part of a housing pro-
gram, adaptable features can re-
duce the demand on personnel
and make it easier and less expen
sive to provide appropriate help
when needed.

Manufacturers can benefit
from the development of adapt-
able housing and are a key factor
in its successful growth. Adapt-
able housing design creates a new
market for existing products and
creates new opportunities for
innovative new products that are
adjustable or designed to meet a
range of needs.

Disabled people and their com:
panions and service providers
will al benefit from the adjust-
able features of adaptable hous-
ing. Severely disabled people
often live with non-disabled
spouses or attendants who per-
form specific household tasks,
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such as cooking, that the disabled
individual cannot do for him/
herself. In an adaptable house
disabled and non-disabled people
can live together and have the
adaptable features fit both. For
example, the kitchen can remain
sat up for use by a standing per-
son, and the rest of the dwelling,
including the bathroom, can be
accessible to the disabled resident
aswdll.

Adaptable housing if produced
in adequate numbers and types of
units will benefit the disabled
community by putting a supply of
accessible units on the market in
all price ranges and locations.
Since adaptable units are attrac-
tive and usable by everyone, it
can be anticipated that they will
be popular with disabled and non
disabled people alike and will be
fully occupied.

For the adaptable housing con+
cept to succeed, it isvitd that
enough units be built to meet the
demands of both the disabled and
non-disabled community. This
number needs to be much greater
that the small number of fixed ac-
cessible units that have been re-
quired.

An increase in the number of
adaptable units will benefit al
people who need improved ac-
cess with no disadvantage to oth-
ers. Mass production, improved

marketability, and further refine-
ment of methods should prevent
costs from becoming a disadvar+
tage to owners.

Codes and regulations for ac-
cessibility generally apply only to
public or rental property but the
concept of adaptability can be a
positive marketing tool for all
types of housing. Disabled and
older people are not only renters
but also home buyers. It is gen
eraly accepted that there are over
36 million disabled people in the
U.S. and they are from every so-
co-economic strata. Some recent
corporate marketing experience
indicates the number may be
much larger and clearly if onein-
cludes older people, at some
point everyone must be included.
Thisisasgnificant potential
market.

With increased experience
with the adaptable housing con
cept and growing participation of
product manufacturers and better
market information, the building
industry may find that most
houses can be made accessible at
little or no increase in cost. One
key to low cost accessibility is
simple, inexpensive methods for
providing adaptable features.
The next chapter describes the
several sample methods that can
be used in both new and existing
construction.
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CHAPTER TWO

METHODS, COSTS,
AND EXAMPLES

Adaptable housing is atype of ac-
cessible housing that has both ad-
justable features and fixed ac-
cessible features. Instead of
being designed specifically for
people in wheelchairs, the adapt-
able home has features which can
be added, adjusted, or removed as
needed to fit the needs of many
occupants whether they are dis-
abled or non-disabled.

ON

Accessble Featuresin
AdaptableHousing

Permanent accessible features are
arequired part of an adaptable
dwelling. These features include
wide doors, no steps at the en+
trance, switches and controls
mounted low, most rooms and
spaces located along an accessi-
ble route, and other features
specified in ANSI Al 17.1 (1986)
and UFAS (1984). The access-

ble features are important be-
cause they make each adaptable
unit usable by disabled people
without renovation or structural
changes such as moving walls
and widening or replacing doors.
The fixed accessible features
built into standard adaptable
dwellings provide basic access
for mobility impaired people a-
lowing wheselchair usersto visit
even when the unit is adjusted for
non-disabled people.
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the accessible route cannot go up |

Legend steps or stairs; accessible/
. adaptable houses must have
Labels for recommendations complete living facilities on one
areinitalics level to avoid lifts or elevators.
Labels for adaptable features
are in boxes windows intended to be operable

must not require more than 5
Qéégelgag Saéef%ra})?e pounds of force; casement win-

P dows with large crank operators
requirements or push rods are one good choice
ANSI &UFAS 4.12

warning signals, if provided,
must be visud and audible
ANSI 4.20, UFAS 4.28

e
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v ut!
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B T e W.-ur-n“
recommended location for Sl
receptacle to power an additional .x-n-*'“wmw*"' T
remotely controlled emergency call - 8" W

light and horn to be added by ™' ‘
occupant e

3.".-:
e N
levers or other easy to -
use door handles ANS o
4.19.2

ot

IIII,Il;llllu. i _‘.I

recommended second |ower
peep hole at42"

accessible route to and through-
out al spacesin the dwelling,
including decks, terraces, etc.,
but not up or down steps or stairs
ANSI & UFAS 4.3

light switches, thermostats, and
other controls within easy reach
ranges and easy to operate
ANSI 4.25. UFAS 4.27
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an exit door at the bedroomisan
excellent safety recommendation
and convenience

— all passage doors must provide

electrica receptacles within easy a32" clear opening ANSI &
reach and capable of powering UFAS4.13 )
adarms for hearing and visudly
impaired people controls easily operable
ANSI 4.25, UFAS 4.27 ANSI 4.25, UFAS 4.27

adjustable height (adaptable)
closet rods

—— clear floor space for turning and
at fixtures
ANS| 4.2 & 4.32.5,
UFAS42 & 4.34
adaptable bathrooms (see p. 42)
* removable vanity cabinet
* reinforcing for grab bars at

fixtures
appliance controls easy to
operate and reach _
ANSI 4.32.5, UFAS 4.34.6 standard tub with offset controls
adaptable Kitchen (see p. 18) and hand held shower head

dlear floor for turning ANSI & UFAS4.20 & 4.20.5

and at fixtures ANSI 4.2 &
4,325, UFAS 4.2 & 4.34

removabl e base cabinet and
adjustable counter segment at
work surface and sink

Figurel. An
Adaptable Home
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i and non-disabled people. standards. The labels for the
A daptabl € Featl.JreS al The accessible and adaptable  adaptable features are surrounded
Adaptable Housing features shown are specified by by abox and details of these fea-

ANSI Al 17.1(1986) and UFAS tures are shown in figures 2,3,
Adeptable features are commonly (1984 The fabel for each of the  and 4. Recommended or add-
These features indlude adiusable €AY red accessible or adaptable  tional adaptable features that are
J features includes a reference to not mandated by the standards are

height counters for work spaces . : L ot
and Sinks, provision to exose the appropriate sections of the indicated by italics.

knee spaces under these counters,
reinforced areas around the bath-
tub, shower, and toilet for later
installation of grab bars, and pro-
vision for exposing a knee space
under the bathroom lavatory.

Although removable base cabi-
nets and adjustable counters are
usually placed in kitchens and
bathrooms, they can be used in
other areas of a home to make it
more usable by children, older
people and disabled people. Ex-
amples include built-in desks,
work surfacesin a shop or utility
room, and countersin a laundry
room.

Some other features can also
be considered adaptable, athough
not specifically mertioned as
such in the standards. These
include provisions for alarm
systems for hearing impaired
people and methods for providing
adjustable storage areas that must
be accessible.

An Example of an
Adaptable Home
Adaptable dwellings are fully ac- £

o

cessible homes — they just don't
look like it. The accessible fea
tures that are built into an adapt-
able dwelling need not be obvious
and, when done correctly, they
are attractive, functional, and
competitively priced. The interior
of an adaptable unit shown in
figure 1 has al the accessible and
adaptable features necessary to
make it usable by both disabled

16



Three Principd
Elements of Adaptable
Housing

The standards specify three prin
cipa adaptable eementsthat dis-
tinguish adaptable housing from
fixed accessible housing:

1. removable base cabinets
installed in knee spacesto pro
vide storage and a standard ap
pearance (figure 2);

2. segments of counters that
can be adjusted in height from a
standard height of 36 inchesto a
minimum of 28 inches so that
nontdisabled and disabled people
can use the surfaces (figure 3);

3. reinforced wall areas so
grab bars can be attached and re
moved at bathtubs, showers, and
toilets as needed by the occupants
(figure 4).

Removabl e base cabinets and
adjustable height counters are
features of the adaptable kitchen,
and removable vanity cabinets
and reinforcing for grab bars are
found in the adaptable bathroom.
Descriptions of suggested meth
ods for constructing these adapt-
able elements at reasonable cost
are found in the first two sections
of this chapter—"Adaptable
Kitchens' and "Adaptable Bath
rooms." These sections also list
the fixed accessible features, de-
scribe other applications of the
adaptable features in kitchens and
bathrooms, and show examples
of these features in both minimal
and elaborate settings.

The last two sections, "Con
sumer Information” and "Other
Adaptable Features," discussthe
labeling requirements for adapt-
able units and make suggestions
for two other features which
benefit from being made adapt-
able.

CHAPTER 2. METHODS, COSTS, & EXAMPLES

knee Space — ~— 1 ajj ustable helght
counter in alowered
positior

Figure2. Element # 1.
Removable Base Cabinets
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Figure 3. Element # 2:
Adjustable Counters
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ADAPIABLE KITCHENS

I ANSI 4.32.5 and UFAS 4.34.6 can be adjusted in height or fixed
RGQUI rements include requirements for doors, at alower than standard height.
The ANS| and UFAS standards ~ clearances, clear floor space, ap- The adaptable features for

require accessible and adaptable  pliances, storage, controls, and kitchens specified in the
features which make the kitchen  knee space. The adaptable fea standards are shown in figures 5
usable by most people. The fixed turesare removable base cabinets  and 6. In the first view, the
accessible features specified in at knee spaces and countersthat  kitchen is shown in a standard

adjustable haight work
urface st a 36"

height with removable
base cabingt in knee

below gnk in knee

oace ~————— meatsANS/UFAS
ﬁaqw renewts&‘or dear
' j oor space, dorage,
adjugtable height ---- [
counter with Sink %tgols appliances,

mounted a 36" height

Figure5. An Adaptable Kitchen
in Conventional Configuration
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configuration with the counter segments. No other changes have items. The following sections

height at 36 inches and the knee been made to the kitchen. describe some easy and inexpert
spaces covered with base Since removable base cabinets  sive methods for providing re-
cabinets. and adjustable height counters movable base cabinets and ad-

In the second view, the kitchen  are not now products that are justable height counters that
has been adapted by exposing the  readily available for purchase, could be mass-produced or cus-
knee spaces and lowering the they are usualy custom made tom built.

work surface and sink counter

lowered counter
sgmant with exposed

lowered snk and
counter ssgment with
exposed knee space

Figure6. An Adaptable Kitchen
in the Adjusted Configuration
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Three Methods for

Providing Removable

Base Cabinets at

Knee Spaces

Removable base cabinets at knee  Method 1. Removable nets or to the back wall. The base
spaces are key features of adapt-  Standard Base Cabinet cabinet must be stored in a safe

blodeson Trekneoparerir  nen ey beeuprmy YA Lambere

mits a seated person to pull up un pyiling out a standard base cabinet the Sandard base cabingt 1o ex

der the counter close enough to and leaving the space empty.
reach most of the counter area (Figures 7 & 8) Theremovable ~ PO@ knee space should be done

Knee spaces must be built into cabinet is not anchored into the Iegc?a:t)édwgr%r?af kvm\t/aOI:Ee;rsfp ai:cee oIrS
adaptable dwellingsbut they can 4| but may be fixed with re- Ser asink

be Conceal aj W|th a I’emovabl e movab| e screwsto a‘jj acent Cab|_ unaer a Snk.

base cabinet when not needed.
When a disabled person needing
knee space lives in the dwelling,
the knee space can be exposed by
removing the base cabinet. No
other changes are necessary to
provide the knee space.

Three suggested methods for
providing removable base cabi-
nets to expose knee spaces under
work surfaces follow. All meth
ods shown allow the counter to be
installed independent of the base
cabinet. The cabinet does not
support the counter segment and
does not need to be attached.
Thus, base cabinets can be totally
separate units that can be did out
from under the counter, leaving
the counter independently sup-
ported.

Finishes on the floor, walls,
and cabinet faces of the knee
spaces should be installed when
the cabinets are first installed so
that no other finish work is neces-
sary when the base cabinet isre-

moved. Figure7.
These methods are sample Removable Modified Standard Base Cabinet
solutions for meeting the adapt- in Knee Space

able provisions of the standards
and while they represent some of
the best ideas that are currently
available, other solutions that
meet the standards are also pos-
sble
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If standard base cabinets are to

be placed under adjustable height Sides may need to be
counter segments or sinks, their cut gtown to d?ti s
sides and backs may need to be %I)u gogjpl%%ass
cut down or altered to clear the mYa\vaengeded .
support systems and to provide diffening Sdes
clearance for the water lines,
valves, and drain pipes so that the beck and aoss o
plumbing does not have to be dis- benmbe r@; o
connected. (Figures 8 & 9) If the plumq sk
back of the cabinet is removed, dearance
the sdes may have to be rein-
forced as well as lowered. (Fig-
ures® 10, & 11)
The floor under the removable
base cabinet must be finished so
that it will match the surrounding Figure9.
floor. The wall behind the knee Standard Base Cabinet Modified to be
space and the adjacent cabinet Removable at Adjustable Counters
walls should also be finished. and Sinks

counter remains in
place as cabinet is
removed

independently supported
counter segment ; it may

also be adjusted in height
(see adjustable counters,
page 26)

- sides and back may
Sk need to be modified to

finished floor and wall
surfaces

Figure 8.
Removing a Standard Base Cabinet to
Expose Knee Space
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top lowered

appearance and pipe
protection cover
ANSI required clear — o7 installed

floor space

Figure 10,
Exposed Knee Space at Kitchen Sink

A adjustable sink counter
A
Bl al g flexible supply line
[ar] ol
E
0 .
o add tailpiece for other
mounting heights
removable cover —
trap installed low 10

receive tail piece when
counter at lowest point

Figure 11.
Section at Adjustable Sink with Base
Cabinet Removed
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Method 2. Base Cabinet
with Sdf-gtoring Folding
Doors and Floor

A second type of adaptable base
cabinet uses self-storing re-
tractable door hardware and a
hinged floor to expose the knee
space. (Figure 12) The self-stor-
ing features permit the cabinet to
be adapted without the necessity
of storing the removed base cabi-
net in another location. (See page
69 for information on self-storing
door hardware.)

To expose the knee space, the
doors swing open and slide back
along the sides of the cabinet into
a stored position. Then the cabi-
net floor is folded up against the
back wall to expose the finished
1; 5o)or below. (Figures 13,14, and

This cabinet works well with
the fixed 34 inch maximum
height counter that ANSI and
UFAS alow. It could also be
used with an adjustable height
counter which is adjusted by add-
Ing shims or adrawer unit to raise
the height of the counter (see fig-
ure 18).

While building this type of
cabinet may be somewhat more
expensive than modifying a stan
dard base cabinet, the self-storing
design may be preferred where
storage space is unavailable.
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adjustable height

removable drawer unit
counier -

e folding, removable or
intemal cut out handles
on self-storing doors

| S sell-storing doors

Figure 12,
Adaptable Base Cahinet with
Self-storing Doors

adjustable lowered —
counter segment
(see adjustable
counters, page 26)

K}
Y
=
=]
o=
a
g
™
=
o
B
2

cabinet bottom
carry finish flooring swinging, retracting,
under movable cabinet self-storing doors on
hottom Hafele hardware

Figure 13.
Storing Doors to Expose the Knee Space
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all floor, cabinet, and
partial cabinet bottom wall surfaces pre-
finished

Figure 14.
Adapting Self-storing Cabinet Floor

partial cabinet bottom
folded up

Figure 15.
Self-storing Cabinet with Exposed
Knee Space




CHAPTER 2. METHODS, COSTS, & EXAMPLES

adjustable height
countenop (see page 26)

Method 3. Removable false drawer fronts
Cabinet Floor and Front

A third type of adaptable base
cabinet uses a removable cabinet
front and floor which can be in-
serted between two other fixed
base cabinets to provide storage
and conceal the knee space, This
unit may be made from a standard
sink or range front panel that is at-
tached to a base. Ithastwo
operable cabinet doors with two
fixed, false drawer fronts above.
(Figure 16) The floor extends the
full depth of the adjacent cabinets,
providing a large storage space

=
removable front and
floor fastened to side
walls of adjacent

when the unit is installed in the cahinets
knee space. Fi 16
The front panel and the floor AR AL
P i SR Removable Cabinet Front and Floor

unfastened from the adjacent
cabinets by removing screws
along the sides. The adjacent
cabinets should be equipped with
threaded metal inserts that will
withstand repeated installation
and removal. The whole unit
slides forward to expose the knee
space. (Figure 17) The front and
floor can be stored as a unit or
taken apart and stored flat. (See
page 69 for information on
threaded metal inserts.)

Any of the adjustable counter
support methods described in the
following section can be used
with this removable cabinet front
and floor.

metal threaded insens
to receive screws

carry floor, cabinet,

and wall finishes hase
under and behind special removable
5 removable cabinets gusset cahinet front, floor,

anid base

Figure 17.
Removing Cabinet Front and Floor to
Expose Knee Space
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Three Methods for
Providing Adjustable
Counters

Counter segments which are low-
ered or adjustable in height are
placed over knee spaces to make
lowered or adjustable work sur-
faces, sinks, or cooktops. The
lowered counter permits a seated
person to pull up perpendicular to
the front edge of the counter with
his/her legs extending into the
knee space, and reach the rear of
the counter. The following three
methods for providing adjustable
height counter segments are Sim-
ple, inexpensive, and use only
common materials or readily
available hardware. These meth
ods can be used equally well for
work surfaces, sinks, or cooktops.

For all three methods, the
counter is firmly attached to the
supporting device after the height
has been adjusted so that a stable
surface is provided. Thisis very
important because people,
whether they are standing or
seated, will lean on counters and
could be injured if the counter is
not securely fastened.

These are not mandatory meth
ods but only suggestions intended
to show some possible solutions
for adjustable counters that meet
the standards.

Method 1. Movable Wood

Support Strips

The first method uses movable
wood strips screwed into the
sides of the adjoining base cabi-
nets to provide support for the ad-
justable counter segment. The
wood strips must be able to be set
at aminimum of three pre-deter-
mined counter heights of 28
inches, 32 inches, and 36 inches.
Other heights could be added as
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movable wood
supports attach to side
cabinets and top with
SCrews

metal threaded inserts
under counter to
receive screws

A countertop with

finished ends

S !
O[ﬂ recenve sCrews

adjacent cabinet walls
1/2" thick or reinforced

Figure 18.

Movable Wood Support Strips for Adjusting
Counter Height

lowered counter

support strips below

: <" "= counter
- "":f J,-"

o carry floor and wall
finishes under and
behind removable
cabinets

Figure 19.

Lowered Counter Attached to Movable
Wood Support Strips

long as these three are available.
The two wood strips are at-
tached to the cabinets by screws
which are fastened into threaded
metal inserts placed inthe cabinet
wall. The inserts provide long-

term strength and stability and al-
low the counter to be repositioned
as often as necessary and make it
easier to adjust the counter
height. (See page 69 for sources
for threaded metal inserts.)




To lower a counter that is sup-
ported with wood support strips,
first remove the counter by re-
moving the screws that fasten it to
the strips. With the strips exposed,
remove the screws which hold the
strip to the side cabinet, lower
both strips to the desired height,
and fasten the strips to the cabinet
at the new height. (Figure 18)
After both strips are attached,
install the counter on the strips
with the original mounting
screws. (Figure 19)

The use of side stripsis only
one example of mounting an ad-
justable height counter to the
sides of adjacent base cabinets.
Metal angle brackets or a variety
of conventional shelf support
hardware could be substituted for
the supporting wood strips. Re-
gardless of the type of support
hardware used, the counter must
be securdly attached to prevent
movement or tipping should the
user pull, lift, or lean on the
counter.

Method 2. Fixed Support

Frame and Spacers

The second method uses a fixed
support frame and spacersto vary
the height of the counter. (Figure
20) The counter is removable and
is fastened to the top of the fixed
support frame or to the top of the
drawer unit or spacers. The fixed
frame supports the counter
directly when the counter isin
staled at the lowest height. (Fig-
ure 21) When the counter height
isincreased, inserting spacers
and/or drawer units of various
thicknesses rai ses the counter to
any height up to 36 inches.

Since the frame is not movable,
this method may also be used to
provide a fixed lowered counter
segment. Fixed segments 34
inches or lower are acceptable

carry floor and wall
finishes under and

behind removable base
cabingt and knee
spaces
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drawer unit spacer

spacer frame variable
thickness

counter with ends
finished

=3 e frame set at fixed
e height
e -
XL >
finished
cabinet ends

Figure 20.
Fixed Frame and Variable Thickness Spacers

conventonal

fixed suppor frame

Figure 21.
Lowered Counter on Fixed Frame

under ANSI 4.32.5.4 and UFAS
4.34.6.4.

NOTE: This method may not
meet clearance requirements of
ANSI and UFAS for 2 inch maxi-

mum depth of counter at the knee
gpace. Where compliance is criti-
cal, the fixed frame may be made
movable instead of installing in-
sertsto raise the counter.
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Method 3. Wall-mounted

Adjustable Brackets
Wall-mounted, large, heavy duty
shelf brackets of the type com
monly used for display counters
in stores and commercial facili-
ties can also be used to support
adjustable counter sections. As
shown in figure 22, the brackets

are locked into a track system that

is firmly mounted either to the
studs or to wall reinforcing. The
track system permits the counter
to beinstalled at heights from 28
to 36 inches above the floor.

To adjust the height of the
counter, the brackets are first
placed into the tracks at the de-
sired height and then are locked
in place. The counter is placed
over the brackets and fastened se-
curely. (Figure 23)

The track system can be paint-
ed to match the wall color. The
counter is finished on both ends
so that the exposed edges that
show when it is lowered will
match the color of the remaining
counter. (See page 69 for infor-
mation on wall- mounted brack-
ets)
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WAL LIRS LA et

be notched to fit over
tracks, or tracks can be
recessed into wall

reinforced counter
serment with ends
finished

heavy duty shelfl

standards screwed ~_
through wall into R,
studs or solid - 4 5y
blocking (standards ol

may be recessed into = 20" heavy duty
waﬁr} Z7= commercial shelf

" brackets; screw
bracket to counter o

prevent uplift
Figure 22.
Wall-mounted, Adjustable Support Brackets

suppon tracks may be
surface mounted or
recessed into wall

Figure 23.
Lowered Counter on Wall-Mounted,
Adjustable Support Brackets



Costsfor Providing
Removable Cabinets

and Adjustable Height

Counters

To develop cost estimates, two
local suppliers of cabinets and
counters in Raleigh, North Caro-
lina, and alarge manufacturer of
stock cabinets were asked to re-
view the methods for providing
removable base cabinets and ad-
justable height counters. One of
the local suppliers was a custom
cabinet shop and the other was a
supplier of severa lines of manu-
factured kitchen and vanity cabi-
nets and counters.

For a basic price comparison,
each was asked to quote a price

for a standard 30 inch base cabinet

from their line so that these costs
could be compared with the costs
for each of the methods for
adaptable cabinetry. The lowest
price for the standard base cabinet
was $128.00 from the custom
cabinet shop. One line of manu-
factured cabinets had a 30 inch
base cabinet that was quoted at
$178.06, and the other line had a
guote of $230.00. These prices
aretypical of cabinets of average
quality; lower priced cabinets are

available as are other cabinet lines

that are much more expensive.
The cabinet suppliers and the
manufacturer provided informa-
tion on what it would cost to pro-
duce each of the methods for re-
movable base cabinets. Thisin
formation was provided as a per-
centage increase above the cost of
a standard cabinet that they sold.
Each estimate gives an indication
of what it may cost to purchase
adaptabl e cabinets and adjustable
height counters at this time.
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Cost Comparisons for
Removable Base Cabinets
For the first method, removable
standard base cabinet, the in-
creased cost ranged from no addi
tional cost for the custom cabinet
shop to a 10% increase for the
manufactured cabinet line. The
custom cabinet supplier said that
there was no additional cost if the
cabinet was ordered without a
back, with cut down sides and
with bracing.

The second method, base cabi-
net with self-storing, fold-
ing door's, was more expensive
to build. As a custom made cabi-
net it would cost 81 % more than
the standard custom made base
cabinet. This cabinet in the
manufactured line of cabinets
was estimated to cost 75% more
than their standard base cabinet.

The third method, removable
cabinet front and floor, was
also dightly more expensive
when supplied by the custom
cabinet shop than when supplied
by the large cabinet manufac-
turer. The price for the custom
cabinet was 14% more than the
price for the standard custom
base cabinet. The price for this
type of cabinet in the manufac-
tured line was 10% more than the
standard manufactured base cabi-
net.




Cost Comparisons for
Adjustable Height Counters
The custom cabinet shop and the
local supplier of manufactured
cabinets provided cost informa-
tion on the three methods for pro-
viding adjustable height counters.
The cost for a standard 30 inch
section of laminate covered
counter including installation was
$40.00 from the custom cabinet
shop and $67.50 from the other
supplier.

Only the custom cabinet shop
provided cost estimates for all
three methods of adjusting the
counter height. The other kitchen
cabinet supplier said that while
they could do each of the methods
in their shop, it would be difficult
for them to estimate the costs for
each method until severa of the
counters were built. Initialy,
charges for fabricating each
method would be made on a
materials plus labor rate with la-
bor charges of $25.00 per hour.

For the first method, movable
wood support strips, therewas a
112% ($85.00 vs. $40.00) in-
crease In cost over the standard
30 inch section of counter pro-
vided by the custom cabinet shop.
Thisincrease covered the screw
inserts, mounting screws, instal-
lation of the hardware in the cabi-
netry and counter, and a 30 inch
section of counter with finished
ends.

For the second method, fixed
support frame and spacers,
there was a 50% ($60.00 vs.
$40.00) increase in cost compared
to the standard counter. The cost
included the mounting frame,
installation of the frame onto the
cabinet, mounting hardware and
the 30 inch section of counter
with finished ends. The cost of a
removable 5 inch drawer unit to
raise the counter to 36 incheswas
estimated at an additional $65.00.
g)ar():ﬂ onal spacers were $10.00

The third method, wall-mounted
adjustable brackets, was 137%
($95.00 vs. $40.00) more expen
sive than the standard counter.
The cost covered the specia com
mercia shelf standards and
brackets, installation of the stan
dards onto studs, mounting hard-
ware for the wall and for the
counter, and a 30 inch section of
counter with finished ends.

CHAPTER 2. METHODS, COSTS, & EXAMPLES
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Applications of
Adaptable Features in
Kitchens

Adjustable height counters and
their accompanying knee spaces
can have several different
applications in an adaptable
kitchen. Besides being used for
work surfaces, the lowered
counter with knee space may be
located next to a wall- mounted
oven, arange, or alowered cook-
top, or it may be used to provide
an adjustable height sink.

Work Surfaces

People who use wheelchairs and
other people who must or wish to
sit down while preparing food
need at least one work surface
lower than the usua 36 inch high
counter. (Figure 24)

The standards (ANSI 4.32.5.4
and UFAS 4.34.6.4) require that
at least one 30 inch wide, ad-
justable height work surface be
provided in an adaptable kitchen
although awider sizeis preferred.
The wider work surface provides
space for pots, dishes, and other
utensils as well as small appli-
ances, and makes it easier to work
on several things at once or to
cook using many ingredients.
(Figure 25)

Work surfacesat ovens. If a
wall oven isinstalled, alowered
work surface with knee space
should be installed next to the
wall oven. The standards specify
that when the wall oven is not
self-cleaning, a knee space must
be located next to the oven to per-
mit a disabled person in awheel
chair to pull up close enough to
clean the oven. (Figures 26 and
27)
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|owered counter
sgment for work
urface

Lowered Work Surface

recommended wide
~ lowered work surface
[ and knee space

|

min. clear knee, work,
and floor space
required

3GI1

£

Figure 25. Use of a Wider,
Lowered Work Surface
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; i ; huilt-in oven
Even if a self-cleaning oven is -

installed, locating the knee space /
next to the oven makes it easier

and safer for a disabled person to
remove hot items from the oven.

adjustable counter with
knee space located on
the left or fght of the
oven

knee space allows
snmepne to get close
o oven

Work Surface at Non-self-cleaning Oven
knee spaces not with Drop-front Door

required if ovens are

self-cleaning adjustable height
Figure27. [_ counter segment on
Use of Knee Space Next to latch side of oven; this
Oven P could also meet the
: G adjustable work
built-in oven surface requirement

When an oven with a side-
opening door 15 used, a pull-out
shelf located beneath the oven
must be installed. The shelfis
used as a transfer surface for H
dishes as they are placed into or i
taken out of the oven. When not i
needed, the shelf is pushed back
into the oven cabinet. (Figure 28)
When an oven with a drop-front
door is used, (figure 26), the pull-
out shelfis not needed because

the door serves as a transfer shelf. knee space and
See ANSI14.32.5.7 and UFAS adjustable counter not
4.34,15]:? for dimensions and de- ﬁ#;ﬁfﬁ;“@:ﬂ“ 15
tails of ovens. 5 : pull-out shelf 10"
oA minimum in depth and
T full width of oven
required with side
opening door
. Figure 26.

Pull-out Shelf at Non-self-cleaning Oven
with Side-opening Door
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Cooktopsin Adjustable

Height Counter Segments
ANSI 4.32.5.6 and UFAS
4.34.6.6 permit use of a standard
range if the controls comply with
ANSI 4.25 or UFAS 4.27. The
controls must be placed aong the
front or the side of the range so
that a seated person need not
reach across a hot burner to adjust
the controls. (Figure 29)

Some wheelchair users cannot
use conventional ranges because
the surface istoo high and thereis
no knee space for maneuvering.
Cooktops in lowered counter seg
ments with knee space below al-
low some wheelchair users to get
close enough to operate the con
trols and move heavy pots and
pans. (Figure 30)

Cooktops with smooth sur faces
are preferred by people with
limited hand and arm strength be-
cause they can dide pots of hot
food on and off the cooktop
rather than lifting them over
raised burners and knobs.
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Figure 29.
Standard Range

Figure 30. Use of

Cooktop with Knee Space

bottom of unit
must be
insulated and
covered to
prevent
peoplefrom
being burned

o knee space
& — —_provides

=

s 7 =2 esentid

£~ Mmanewering

= space for
3 some people,
but dso
creates a
greater burn
risk from hot food
spilled in the lap

smooth ceramic
surfaces allow easier
diding of pots and
pans which can be
safer than lifting




When a cooktop isinstalled in
alowered counter, the width of
the counter segment and knee
space should be at least 30 inches
and should provide space to the
side of the cooktop for utensils
and maneuvering. An additional
30 inchesto the side is recom:
mended. (Figure 31)

When the knee space is under a

cooktop, the standards require
that the bottom of the cooktop be
insulated to protect against acci-
dental burns.

While this type of installation
may be the only way that some
people can cook, it does expose a
person in awheelchair to the haz
ard of spilling hot food in his’her
lap. People who pull up beneath
the cooktop must exercise ex-
treme care and cool hot foods be-
fore moving them.

Sinksin Adjustable Height
Counter Segments

Like lowered work surfaces,
sinks mounted in lowered coun-
tersare required by the standards
(ANSI 4.32.5.5 and UFAS
4.34.6.5). People who use wheel
chairs, seated people, short
people, and children have a hard
time using a 36 inch high sink.
The standards require that a sink
be provided in alowered counter
which is at least 30 inches wide
and has a knee space. (Figure 32)
Sinks must not be deeper than 6-
1/2 inches. Single or double bowl
sinks may be used. If adouble
bowl sink is used, only one of the
bowls must not be deeper than 6-
1/2 inches. Sinks with drains
located near the back are also best
because they keep pipes and dis-
posals further back and out of the
knee space clearances.
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optiona lowered - front- or Sde-mounted controlsrequired
m and counter additiond preferred oece

wider than ANSI
minimum
Figure 31.
Lowered Cooktop with Knee Space and
Wide Counter

pipe protection

cover ingtalled 7~
ANSI &
required 4P &
clear < e / < /,/
floor space -~ g

Ve
Figure 32. \(/

Sink in Minimum Width Adjustable Counter
Segment
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The minimum counter width
specified by ANSI and UFAS s
30 inches. When sinks are in-
stalled in adjustable counter seg
ments, a wider sink and counter
combination is preferred to pro-
vide extra space at the sink level
for dishes and utensils. The ad-
ditiona width permits a seated
person to stack dirty disheson the
lowered counter before washing,
and it diminates lifting heavy pots
and pans from the bottom of the
snk (6-1/2 inches below the
lowered counter) up to a36 inch
high counter, which some people
cannot do safely. (Figure 33)

Pipe protection at lowered
sinks. Knee spaces under sinks
must be designed so that people
will not receive burns or abrasions
on their legs from contact with the
hot water and drain pipes. Many
people who use wheel chairs have
[imited sensation in their legs and
cannot fed the heat when they are
touching a hot pipe or even after a
serious burn has occurred.

The pipes can be wrapped with
insulation, but each time the
plumbing is serviced, the insula-
tion must be removed and then re-
installed which may result in the
insulation being left off the
plumbing. A better method is to
install aremovable panel over the
plumbing. This panel shields the
seated person from possible burns
and hides the plumbing from
view. (Figure 34).

If apand isused, it must be in
stalled so that the knee spaceis
not limited and a seated person
can pull up to the sink (see ANSI
and UFAS for clearance dimen
sions). The panel aso must be
hinged or otherwise removable so
that the pipes can be easily ser-
viced and the counter height ad-
justed.
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preferred extra counter
space for dishes

counter

Figure 33. Sink in

Preferred Wider Counter

sinks with drains near
back are best for knee
space clearances

36"
32"
28"

removable tailpiece
extension

trap ingtdled low
to receive tailpiece

when counter is at
lowest level

Figure 34.

Section at Adjustable Sink with Base
Cabinet Removed and Appearance and Pipe
Protection Cover Installed



Disposalsinstalled in lowered
sinks. Many disabled and non
disabled people benefit from haw
ing adisposal in the kitchen. It
makes cleanup much easier and
reduces the amount of heavy gar-
bage that must be first carried to
the waste basket and later to an
other waste receptacle outside the
dwelling.

Disposals can beingtaled in
lowered sinks as long as the 30
inch minimum width knee space
remains under the sink. Some
disposals and sink assemblies will
interfere with required knee space
clearances under sinks and may
not fit inside the appearance and
gaotective cover shown in figure

Figures 35 and 36 show an al-
ternative method of installation
for disposals at lowered sinks.
Figure 35 shows a second base
cabinet removed so that the width
of the lowered area is increased.
The sink is offset so that one bowl
isover the knee space and the
second bowl is over an enclosed
section containing the disposal. A
seated person can pull up under
the right hand bowl, operate the
lever handle faucet, and wash
dishes or vegetables. From this
position, garbage can be scraped
into the other bowl and rinsed
into the disposal.

Installing a disposal, while not
required by the standards, is sug-
gested as long as the required fea
tures— lowered sink, knee
space, insulation, lever handle
faucet, and clear floor space—
can be provided.
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extra space for dishes

here improves
usability
large bowl if of
unequd Szes (not ‘] fixed or adjustable
quer than 6-(112' lowered counter
deep)

segment
i good

min. 30" wide knee — - glocation ! or

space required; wider {didwashe

preferred and shownr
removable appearance
and protective cover
(seefigure 34)

_ Figure 35. A Suggested
Garbage Disposal Enclosure

lowered sir

specid garl .
disposal flexible
enclosure supply line

Figure 36.
Section at Special Garbage Disposal
Enclosure
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Two Examples of

AdaptableKitchens

In the examples that follow, the ~ An Exampleof aMinimum  inits adapted or wheelchair ac-

gangards ha\/f bﬁen Lésed to Sze ANSI/UFAS cessible configuration but it may
evelop two kitchen designs. one : be inadequate for many disabled

that is a minimum sized kitchen Adaptabl e Kitchen it Y

or non-disabled people because

and the other a well- furnished The smal| kitchen showniinfig-  of jts small size. A kitchen of this
model. Notes on the two illus- ure 37 isjust one example of a type should only be considered
trations explain the featuresand ~ Minimum sized adaptable kitchen  for use when a larger kitchen is
show the items specified by the ~ With basic features that meetsthe  jmpossible asiin efficiency apart-
standards as accessible or adapt-  Standards. Other arrangements  ants,

able features. Other notespoint  that meet the standards are also

out additional recommended fea=  pPossible. This kitchen is shown

tures.

30" min.
-]

range with up-front

adjustable height Sk ——— controls
oountegbl seqbrggn with
removable i
cabinet, and pipe recommendation:
protection and , pogition refrigerator 0
aopearance screen " ?E%)"r can swing back
A
adiugtable haight work ——— ANS/UFAS
sufececounter - - complying refrigerator
ssgment with _ | freezer with 50%
removable base cabinet —— . _ goragewithin reech
rangssANS 2.34
30" min,
Figure 37.
A Small Kitchen wiF'glh Adaptable Features
an
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counter support

bracket and

appearance cover

removed — ANSI/UFAS

base cabinel clear floor gpace
adjustable height
work surface
removed —
base cabinet

_ Figure 37.
A Small Kitchen with Adaptable Features
Perspective



microwave within
refrigerator with reach of aseated
large, low over S9
heed freezer -

An Example of an
Elaborate Kitchen with
Adaptable Features

The kitchen shown in figure 38 is
an example of amore elaborate
kitchen having ANSI/UFAS ac-
cessible/adaptable features. This
kitchen exceeds the ANSI/UFAS
minimum requirements and in-
cludes recommended convent

removable base\ cabinetsand
adjustable refrigerator \ haght
counter segment

|j ! .|
) J .,
shelves
microwaveoven J
base cabinets
| roteting dide-out wire

carts sored under : frame comer gorage
ocounter - --------- - oMl - T shdves
overheed i |
cahings-
dectronic media center

Figure 38.

Plan of Elaborate Kitchen with Adaptable
Features
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recommended longer

i * knee spaceand recommended special
\gj%lll tfgr?éngg;bl e r lowered work surface sink with shallow
storage over work on adjustable supports disposal bowl lets
surface— disposal fit despite - recommended wide
lowered countertop

at snk

Ty A
g ._..-\"'.__-.--\"-\-\__. |
I L rotating, slide-out [t Y B {
low, up-front - wireframecorner Bt Jefi AE |
~ dectrica . Storage shelves - I |

w_ - receptecles = 0 [ standard range with

up-front controls

televison and other
eectronic equipment
mounted within reach
of seated people

telephone

| tambour doorsfor

easy access to storage
shelving required knee space
extradectrica
two rolling carts for receptacles
food preparation and
saving; dsofitin
knee space in work
surface *
Figure 38.

An Elaborate Kitchen with Adaptable Features

Darcnanrtivia
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ADAPTABLE BATHROOMS

Requirements

The ANSI and UFAS standards
specify fixed accessible and
adaptable features which can
make the bathroom usable by
most people. These required fea
tures for bathrooms are specified
in ANSI 4.32.4 and UFAS 4.34.5.
Included as fixed accessible fea
tures are requirements for doors,
water closets, lavatories, medi-
cine cabinets, mirrors, bathtubs,
stall showers, bathtub and shower

42

enclosures, and clear floor space
at each fixture.

The adaptable features in bath
rooms are reinforcing in the walls
around bathtubs, showers, and
toilets for the installation of grab
bars, and removable vanity cabi-
nets under countertop lavatories.

Both the fixed accessible and
the adaptable features must be in
cluded in adaptable bathrooms.
Figures 39,40,41, and 42 show
the two bathrooms from the illus-
tration of an adaptable dwelling

(seefigure 1) in both their con
ventiona and adjusted configura-
tions.

Figure 39 shows the smaller
bathroom in its conventional cor+
figuration without grab bars and
with avanity base cabinet in the
knee space under the lavatory. In
Figure 40, the bathroom has been
adjusted by removing the vanity
cabinet, ingtaling grab bars at the
toilet and tub, and adding a port-
able, clamp-on tub seat.

Figure 41 shows the larger
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S
// ._
(ot i ke Spece NS

W
Figure39.

recommended salf-
supporting shelf and
countertop

recommended addi-
tiona connection for
hand-held shower
head

standard 5'-0" bathtub

reinforced areas for

Small Adaptable Bathroom
in Conventional Configuration

ANSI/UFAS clear |

floor spaceat each | L] <)
fixture l
e s
g N\

exposed clear knee
space under lavatory

Figure 40. Small
table Bathroom in
Adjusted Configuration

Adap

adaptable bathroom before mod-
ification. In Figure 42, the vanity
cabinet has been removed to ex-
pose a knee space and grab bars
have been added at toilet and tub.
No tub seat has been added be-
cause the seat is aready built-in
at the end of the tub. In both

adapted bathrooms, no changes
have been made to the floor
space, the location of the fixtures,
the size of the door, or the floor
coverings.

Removable vanity cabinets,
like removable kitchen base cabi-
nets, are not yet available com

possible future grab
bar ingdlation

vanity cabinet
removed and
protection cover
Indaled

- hend-hdld shower
and grab bars
added as nesded

|

damp on tub st
added as nesded

mercialy, and construction meth-
ods for grab bar reinforcing are
not well-known. Following are
two suggested methods for pro-
viding wall reinforcing and a de-
scription of one method for modi
fying a vanity cabinet to be re-
movable.
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built-in seat at
rear of tub
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—— Vanity cabinet
ingtdled in knee

_ﬁ____
=
—

—

e

o

: ? oty 1

ot S reinforced areas for

;;,. " possible future grab

" > — baringdlaion
f ‘ offset controls

> standard 5-0" bathtub

with built-in seat

Figure4l.

~ Larger Adaptable Bathroom
in Conventional Configuration

Figure 42.

vanity cabinet
removed to
expose knee space

offset controls
Larger
Adaptable
Bathroom in Adjusted
Configuration




Methods for
Reinforcing Walls for

Grab Bars

Many disabled and nondisabled
people need grab barsto use a
bathtub, shower, or toilet safely.
Some people need several grab
bars, while others need only one.
Conventiona wall finish materi-
als such as gypsum, plaster,
wood, tile and plastic are not
structural materials and cannot
adequately support grab bars and
other accessories.

e ANSI 4.324.2, -
43244, &4.32A5
and UFAS4.3452, N -
4345.4, 43455 for
dze and exact location
and aress for other

tubs and showers
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The ANSI and UFAS stan
dards have provided for arange
of needs by requiring that limited
areas of specific walls at plumb-
ing fixtures be reinforced so that
grab bars can be added as they are
needed by the occupant. With
wall reinforcing installed, grab
bars can be added, adjusted, or re-
moved as needed without modi
fications being made to the wall.
When the proper reinforcing is
used, grab bars can be securely
fastened to withstand the neces-
sary forces and normal use over a
long time.

Figure43.

An example of the limited area
reinforcing specified by ANSI
and UFAS is shown infigure 43.
The exact location and size of the
required areas for al fixtures are
specified in ANSI 4.32.4 and
UFAS 4.34.5, and the minimum
forces they must be able to with
stand are specified in ANSI 4.24
and UFAS 4.26.

Method one addresses solid
wood blocking behind the speci-
fied areas and method two pres-
ents an dternative approach us-
ing plywood over alarger area

reinforced areas
for grab bars

Example of Minimum Reinforced Wall

Areas at Bathtub and Toilet



Method 1. Limited Area
Reinforcing with Solid
Wood Blocking

Stud wall. In wood frame con
struction, a grab bar mounting
area can be reinforced by install-
ing solid wood blocking either
between or |et into the studs and
fastening the blocking securely to
the studs. In either way, the solid
wood reinforcing isinstalled flush
with the face of the stud so finish
materials can be applied to the
studs and blocking in the normal
manner. (Figure 44)

Molded fixtures. Fiberglass and
acrylic bathtubs and showers with
integral wall panels are common
in both new construction and
remodeling. The panels alone are
too thin to support grab bars, and
because they do not touch the stud
wall except at the top, thereisa
space between the panel and the
stud wall. To attach grab bars to
these surfaces, an area of solid
wood blocking must be installed
in the cavity between the fiber-
glass or acrylic wal and the wall.

Since the space between the
panels and the stud wall gets nar-
rower as it approaches the top of
the panels where they are fas-
tened to the studs, this blocking
must be cut to fit snugly in the
space between the studs and the
panel. The blocking must contact
the plastic panel over the entire
reinforced area. (Figure 45)

Some fiberglass and acrylic
tubs, showers, and wall sections
are now made with reinforcing a-
ready in the wallsto gtiffen the
fixture. If the reinforced fiber-
glass or acrylic wall is not spe-
cifically labeled as built for grab
bars and meeting the ANSI/
UFAS load requirements, then
additional reinforcing may need
to beinstalled.

Figure 44.
Solid Wood Reinforcing on Wood
Stud Walls
Figure4b.

Reinforcing fo-f_'rab Bars Behind
Fiberglass or Acrylic Tub and
Shower Surrounds

aypsum board, cement
board, or other backup
finish materid

grab barsanchored
through dl finish ma
teridsand into solid
blocking

solid wood blocking

over each designated
areasecurely attached
to framing to support

necessary loads

| grab bars
anchored through

| plastictubwall

- | and securely fes-
| | tened into or
through the
blocking

solid wood block-
ing let-in and/or
overlad and se
curely anchored to
studs; blocking
| must fit shugly

- | and fill the des

. | ignated space




Method 2. Whole Wall or
Large Area Reinforcing
with Plywood

Although the location and the
limited size of the wall areas that
must be reinforced is specified by
the standards, it may be necessary
or desirable to extend the rein-
forcing over alarger areaor
throughout the entire wall. Some
people may want to locate grab
bars in areas other than those
specified in the standards. Other
people may have difficulty find-
ing the minimum reinforced wall
areas concealed inside a finished
wall and install the grab bars in-
correctly on an unreinforced area.
A larger reinforced area provides
greater flexibility in placement
and easier installation of grab
bars.

Heavy plywood applied to the
studs over the larger reinforced
area can support grab bars and
provide a base for the ingtalation
of finish materials such as ce-
ramic tile or plastic wall panels.

Plywood can be applied to the
face of studs or let in. (Figure 46)
In either case the plywood must
be of sufficient thickness and se-
curely attached to withstand the
forces specified in ANSI 4.24 and
UFAS 4.26. Anchors for secur-
ing the grab barsto the reinforced
walls should be through-the-wall
type or another type capable of
meeting the ANSI/UFAS force
requirements.

CHAPTER 2. METHODS, COSTS, AND EXAMPLES

I ,_u iy -
| Il_ i3 s

gypsum board or
other finish material

plywood reinforcing

l' e,
|
i
!

1000
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Figure 46.

Plywood Reinforcing on a Wood

or Metal Stud Wall

for grab bars overlay
or let-in

— tile sefting bed, con-
crete board or other
finish material

— grab bar anchored

through plywood
reinforcing




Method for Providing
a Removable Vanity
Cabinet

The ANSI and UFAS standards
require a knee space under alava-
tory. The dimensions and shape
of the knee space are specified
and illustrated in ANSI 4.19.2.1
and UFAS 4.19.2.

Knee spaces are particularly
important in bathrooms which are

Figure 47,

Removing Vanity Cabinet to Expose

Knee Space

48

—— removable

5 \ — wall-mounted
counteriop
support hrackels

generdly small and have little
maneuvering space. The knee
space under the lavatory provides
clearance for turns as well as
space for a close gpproach to the
lavatory by people using wheel-
chairs.

Standard wall- hung or counter-
top lavatories can be used in ac-
cessible bathrooms as long as the
knee space is provided so that
seated people do not have to twist
and reach to use the lavatory. If

vanity cabinet

—

vanity cabinets are installed under
countertop lavatories, they must
be removable to revea the knee
Space when needed.

Unlike kitchen sinks, the ANS|
and UFAS adaptabl e specifica-
tions for lavatories do not require
adjustable height lavatories. In
some facilities adjustable height
lavatories may be preferred and
they can be easily provided by us-
ing a countertop lavatory and one
of the methods shown earlier in

pipes must be insulat-
ed or covered with re-
movable panel (see

\ R figures 49, 51, & 52)
S exposed knee space

Figure 48,

Exposed Knee Space Under Bracket-

supported, Countertop Lavatory



this chapter for adjustable height
kitchen counter segments (see

page 30).

When aremovable vanity cabi-

net is used, the countertop and

lavatory can be supported by con

ceaed, wall- mounted brackets
that fit inside the cabinet. These
brackets are hidden when the
base cabinet is in place. (Figure

Fipure 49,

Countertop Lavatory with Wall Brackets
and Appearance and Protection Panel

Figure 51.

Lavatory with

Removable Insulation
Pipe Protection
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47) When the cabinet isre-
moved, the brackets which sup-
port the lavatory and countertop
are exposed. (Figure 48) The
brackets can aso support a panel
that covers the water pipes and
drain. (Figures 49& 50)

The plumbing below the lava-

done by using removable insula-
tion to cover the hot water pipe
and the drain (figure 51), or by
adding a fixed, one piece cover
(figure 52). For countertop lava-
tories, an appearance and protec-
tion pand smilar to that used in
the kitchen is useful and at-

removable protection
and appearance panel

tory must be covered to prevent

\ _ tractive. (Figure 49)
burns and abrasions. This can be

bracket-supported
countertop lavatory

Figure 50,
ANSI and UFAS Required Clear Knee
Space at Lavatories

Figure 52.

Lavatory with

Removable Cover for
Pipe Protection

49



Costsfor Providing
Grab Bars and
Removable Vanity
Cabinetsin
Bathrooms

Cods for Removable
Vanity Cabinets
Cost estimates for removable
vanity cabinets were obtained
from the same sources that pro-
vided cost information for the
kitchen cabinetry (see page 30).
These estimates were for a stan
dard 36 inch removable vanity
cabinet modified by removing the
back and top support rail and by
adding extra side bracing (see
page 20).

|I

12

Each supplier quoted a price
for a standard 36 inch vanity
cabinet for comparing the cost of
the adaptable vanity cabinets
with a standard vanity cabinet.
The standard vanity from the cus-
tom cabinet supplier was $153.60
and the same type of cabinet from
the supplier of stock cabinets was
$165.30.

The cost for the custom made,
removable vanity cabinet was no
more than the cost of the standard
custom vanity as long as the nec-
essary modifications were speci-
fied when the cabinet was or-
dered. The cost for the remov-

S0

able vanity from the stock cabinet
line was 10% more than the stan
dard 36 inch vanity.

The wooden counter supports
shown on page 26 were estimated
by the custom cabinet shop to
cost $40.00.

Cogtsfor Wdl Reinforcing
The cost information for reinforc-
ing wallsfor grab barsis based on
prices obtained in Raleigh, North
Carolinain July 1987. These es-
timates are per item prices quoted
by two large building supply
companies. Per item prices are
usudly higher for small orders
than for large orders. If these re-
inforcing materials were pur-
chased in quantity, as for rein-
forcing many apartment units, the
per unit price would probably be
discounted.

The following costs are for ma-
terials only. It is difficult to esti-
mate labor costs accurately be-
cause they vary widely from area

to area and from season to season.
However, the labor cost for in
stalling wall reinforcing should
not be substantial because with
either method for reinforcing
walls, the materials can be easly
installed as the walls are being
built.

Limited area wall reinforcing.
Partial wall reinforcing can be in-
stalled using 2x 10 fir. The esti-
mates for 2 x 10 construction
grade fir, 12 feet long, were $9.69
and $10.74. Based on the lower
estimate of $9.69, the materia

!
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cost for reinforcing the minimum
required wall areafor afive foot
bathtub is $15.00. The estimate
for minimum reinforcing for a 36
inch stall shower is $10.00 and
the estimate for reinforcing two
walls next to atoilet isaso
$10.00.

Whole wall or large area wall
reinforcing. Whole wall rein-
forcing is provided by using con
tinuous sheets of heavy plywood
to surround a bathtub, stall
shower or toilet. One way this
can be doneisto install sheets of
3/4 inch B-C grade exterior glue
plywood.

When plywood isinstalled
around the three sides of a bath-
tub to aheight of 6 feet 6 inches
from the floor, then two four foot
by eight foot sheets are needed.
The estimates for the plywood
were $21.75 and $22.99. Based
on the lower price, the materias
for full wall reinforcing at five
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foot bathtubs would cost $43.50.
Reinforcing for a 36 inch gl
shower would use three sheets of
plywood and would cost $65.25.
Reinforcing at atoilet would use
two sheets of plywood and would
cost $43.50.
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Bathing Fixtures and
Grab Barsin the
Adaptable Bathroom

The ANSI and UFAS standards
allow achoice of three bathing
fixtures for accessible bathrooms
— bathtubs, transfer showers, and
roll-in showers. These bathing
fixtures are installed as fixed
accessible features in any acces
sible or adaptable home. All are
available as manufactured prod-
ucts and each has several options.
The choice of fixture and options
can affect the appearance, cost,
and usability of the adaptable
unit. Following is a brief descrip-
tion of the acceptable features,
their options, and some impli-
cations of their selection. Since
grab bars are also availablein a
variety of materials and styles, a
short discussion of their selection
is also included.

Bathing Fixturesin
Adaptable Bathrooms

Bathtubs. In both ANSI and
UFAS, standard five foot long
bathtubs are acceptable but must
be installed with a seat. The seat
alows peopleto sit down and
then transfer their feet over the
tub rim, eliminating the need to
step over the rim. Some people
will remain seated while they
bathe; others may transfer from
the seat down into the tub. Many
people can use atub only if it has
a sedt.

Two types of seats can be used.
One type is placed into the bath-
tub and can be portable and re-
movable. (Figure 53) These
seats must be placed in the tub
and fastened securely enough to
withstand a 250 pound load in
any direction and to ensure that



they will not tip over or move
during use. The removable seat
does not require additional space
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in the bathroom and allows the Ir,——- clamp-on
tub to be adapted to the occu- nr?t?;::;bla

pant's bathing needs.

Sests meeting these specifica-
tions are not generally available.
Most tub seats are medical prod-
ucts sold only by durable medical
equipment suppliers and are light
weight, do not attach to the tub,
and are not likely to meet the
force requirements.

The other type of seat isbuilt in W
at the rear of the bathtub by cresat- ) I o
ing ashelf behind the fixture, standard ub - = }
(Figure 54) A built-in seat re- J

quires more space for the tub and
seat than a standard tub and usu
ally makes a bathroom larger.

hand-held
shower kS .

offsel ————"
water valve

wall rein-
’_ forcing areas

. R e

: -
While this seat is not usable for e
showering because it is too far :

from the controls at the head of Figure 33.

the tub, it does servewell asa
staging point for people who can
transfer down into the tub.

Several manufacturers make
molded fiberglass and/or acrylic
tubs that meet the tub specifica:
tions. Only one company has a
molded tub with a built-in seat.
Another company manufactures a
tub equipped with an attachable/
removable seat that meets the
specifications. Both are made of
fiberglass and come in matching
or contrasting colors.

Controls for tubs are offset to-
ward the outside so they can be
easily reached by everyone from
outside the tub without much
bending and reaching. A hand-
held shower head on aflexible
supply hose is aso required.
(Figures 53 and 54)

See ANSI 4.20 and UFAS 4.20
for dimensions and additional de-

Standard Bathtub with Removable Seat

built-in seaf ——

i T —

N i

tails of bath tubs. Figure 54.
Standard Bathtub with Built-in Seat
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Transfer showers. The transfer
stall shower specified by ANSI
and UFAS is 36 inches square
and should never be made larger
or smaller. It has one L-shaped
seat on the wall opposite the cont
trols and an L-shaped grab bar
mounted on the wall below the
controls and continuing around to
the back wall. (Figure 55) The
seat extends from the back wall to
the opening of the shower stall
and is designed to permit a person
to transfer directly from awheel-
chair to the seat. Once on the seat
the user can dlide around and sit
in the corner using the walls for
balance and support. The con
trols are within easy reach of
most adult users. The transfer
shower is dso excellent for walk-
ing people who must or prefer to
sit while showering.

ANSI alowsthe stall to have a
maximum 4 inch high sill at the
opening to the shower whereas
UFAS alowsonly /2 inch. Itis
best if a1/2 inch or lower sill is
used.

The 36 inch stall shower is
available in molded fiberglass or
acrylic. In these models the seat
can be afixed seat molded into
the unit, or the unit can be manu-
factured without the molded seat
S0 that a separate folding seat can
be added. (Figure 56) The fold-
up seat has advantages for those
people who prefer to stand while
showering or who have other
family members who stand.

See ANSI 4.21 and UFAS 4.21
for dimensions and details of
showers.

Figure 55.
Transfer Shower with Molded
L-shaped Seat

seat folds up
when not
needed

Figure 56,
Transfer Shower with Folding
L-shaped Seat




Roll-in showers. Roll-in showers
have no raised curb or sl and are
intended for people in wheelchairs
who cannot transfer into a stall
shower or atub and must use a
specia shower wheelchair.

ANSI 4.21.2 and UFAS 4.21.2
specify aroll-in shower at least as
large as the space occupied by a
bath tub (30 inches by 60 inches).
The size was included in the stan
dardsto allow renovation to re-
move an existing tub and to
waterproof and tile the floors and
walls to form aroll-in shower.
(Figure 57)

While a person in awheelchair
can get into a 30 inch by 60 inch
space easily enough, they cannot
contain the water from the shower
in this small space. It is best,
therefore, when installing aroll-in
shower to waterproof and tile the
entire room and dopeit to the
shower drain so the floor area acts
as apart of the shower.

Roll-in showers are best made
deeper than 30 inches to provide
enough room for the wheelchair,
the shower curtain and for elbow
room while showering. A depth
of at least 42 inches is preferred.
(Figure 58)

Several manufacturers make
molded fiberglass or acrylic roll-
in showersin avariety of sizes
and colors. They are all usable as
both standing showers or showers
for people who bathe in a shower
wheelchair. Roll-in showers are
not good for use as transfer show-
ers because the open side puts
grab bars, which are essential for
safe transferring, too far away
from any wall-mounted sesat.
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30" min.

recommended

additional water- 1 )

proof floor area | "
for water control Vo Y|

Figure 57.
ANSI Minimum Roll-in Shower

greater stall depth
for easier use

r’

42" min
recommended

I

Figure 58.
Preferred Deeper Roll-in Shower




Grab Bars

Many people need grab bars at
bathing fixtures and toilets to
maintain their balance and to lean
or pull on while transferring onto
the fixtures. Grab bars were
originally amedical product and,
until recently, they were made
only in stainless steel or chrome
and many people objected to such
ingtitutiona looking items in res-
dentia bathrooms.

Grab bars are now available in
avariety of shapes, colors, and
materials including metal, nylon,
and plastic. Some are decorative
and can double as towel bars.
Others can be furnished as an

offset controls —-Y

T-5" min.

56

Eal

integral part of ashower or tub
wall with colors that match or
contrast with the fixtures. Grab
bars can even be custom made
into innovative forms to suit indi-
vidual preferences or design
styles. With these greater choices
in grab bar design, owners can
now coordinate the grab bars with
interior finishes and styles.

Two Examples of
Adaptable Bathrooms

In the examples that follow, the
standards have been used to deve-
lop two bathroom designs: one
that is a minimum sized bathroom

| 5'-0" min. L

Figure 59.
% A Small Bathroom with Adaptable Features
Plan

and the other a more luxurious
bathroom with extra features.
Notes on the two illustrations ex-
plain the features and show the
items specified by the standards
as accessible or adaptable fea
tures. Other notes point out addi-
tional recommended features.

An Example of aMinimum
Size ANSI/UFAS

Adaptable Bathroom

The smal bathroom shown in fig-
ure 59 isjust one example of a
minimum size adaptable bath-
room with basic features that
meets the standards. Other ar-
rangements that meet the stan
dards are also possible.

clamp-on
remoy able seat

This sample bathroom mects the
minimum space requirements of
both ANSI and UFAS: note,
however, that the space 18 very
small and many wheelchair users
will have dilliculty using such a
bathroom. More space should be
allocated when possible.
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recommended coun-
tertop lavatory on wall-
mounted support
brackets with pipe
protection and appear-
ance panel

reinforced areas for
arab bar installation as
needed

tub seat

clear floor spaces as

per ANSI/UFAS
o
vanity base cabinet o
(removed) = e
- Figure 59.
A Small Bathroom with Adaptable Features
Perspective
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An Example of a
Larger Bathroom
with Adaptable

Features

The bathroom shown
infigure 60 isan
example of alarger
bathroom having
ANSVUFAS acces
sible/adaptable
features. This
bathroom exceeds the
ANSI/ UFAS
minimum
requirements and
includes recommended
feauresaswdl.
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butlt-in seat

Figure 60).
A Larger Bathroom with Adaptable Features
Plan
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lavatory with clear ¥ x 3 transfer shower
knee space and pipe with folding L-shaped
protection and appear- seal = |
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colored grab bars w
malch tile color

gtandard bathtub with
built-in seat at rear and
offset controls

A Larger Bathroom with Adaptable Features
Perspective




UFAS 4.34.4 requires that each
adaptable unit be provided with a
list of the adaptable features in-
cluded in the unit and the location
of the instructions for changing
them. In addition, the list must
include the heights available for
kitchen counters and sink.

The list must be located in the
unit where it can be seen by al
occupants and where it is not
likely to be removed, painted
over, or otherwise destroyed.
Some suggested locations are in-
side closets or cabinets, on or in-
side electrical panels, and inside
utility spaces such as laundries
and furnace areas. (Figure 61)

UFAS aso specifies that the
owner or manager of the dwelling
unit be provided with written in-
structions that explain the various
features for each dwelling and
how they are adjusted, adapted, or
removed. The instruction should
beillustrated.

If the adaptable features are not
labeled, and instructions for their
adjustment are not available,
owners and managers either may
not be able to identify the adapt-
able units or may not adjust or
adapt them correctly. In time the
adaptable units may be "lost" or
might be so poorly adjusted that
they would be unusable by disa-
bled people.

Al 17.1 (1980) also specified
that the adaptable features be
permanently identified for con
sumers but the latest version,
ANSI Al 17.1 (1986), has deleted
this requirement. It is recom
mended that the UFAS provi-
sions for identification of adapt-
able features be used in al adapt-
able projects so that occupants
and managers will know how to
find and adjust the adaptable fea-
tures.

permanent informetion
sheet giveslocation
and types of adapteble
festuresinduded in the
dwedlinganda
description of thein-
druction manud loca:
tion and content

pantry door

Figure6l.
One Permanent Location for Notification of
Adaptability Provisions



CHAPTER 2. METHODS, COSTS, AND EXAMPLES

OTHER FEATURESWITH
ADAPTABLE CHARACTERISTICS

Although ANSI and UFAS speci-
fy as adaptable only those fea-
tures presented in the kitchens
and bathrooms sections of this
chapter, two other required fea-
tures can be made adaptable. In
the standards both these features
— receptacles for alarms and
storage —are fixed accessible
features because they are re-
quired. Through careful selection
and placement of components,
both can be made adjustable and/
or usable by everyone.

Alarms and Signals

Both UFAS and ANSI require
that either auxiliary visual or sen
sory (vibratory) alarms be pro-
vided for hearing impaired
people or that a 110V electrical
receptacle be provided to power
such an alarm. Sensory alarms
may be devices such as e ectrical
solenoids placed on bed framesto
vibrate when activated or fans
that move air. Visua alarmsin
this context are strobe lights or
other bright lights capable of
waking a sleeping deaf person.
UFAS requires alarms or recep-
tacles only in sleeping rooms.
ANSI does not specify where
such aarms are required but im-
plies wherever hearing impaired
people may work or live. See
ANSI 4.32.3 (Table 4) and 4.26,
and UFAS 4.34.2(10) and 4.28.4.
In both standards the auxiliary
alarms and the optional recep-
tacles are required to be con
nected to the building emergency
alarm system. In buildings not
having a central alarm system,

these requirements cannot be
met. In buildings having an
alarm system, they can be met
minimally by instaling in deep-
ing areas one or more receptacles
that are energized only when the
building alarm system is acti-
vated. (Figure 62)

These receptacles can be con
sidered another adaptable feature
allowing a deaf person to adapt
the unit to his or her particular
need by connecting a strobe, fan,
vibrator, or other device to the
emergency alarm system. Please
note that ANSI and UFAS do not
specify where such receptacles
must be located nor that any
dwelling units be designated for
deaf people. Local jurisdictions
or common sense will dictate
which units and how many re-
ceive darmreceptacles. Also the
alarm receptacles must be in ad-
dition to any other emergency
alarms provided for hearing
people.

outlet for connecting —J |

personal warning o
device; device is r\\{] ﬂ
energized only [,
when building
alarm is activated ( ]

Figure 62.
110V Emergency Alarm Receptacle for
Hearing Impaired People in Sleeping Areas
of Buildings Having Central Alarm Systems

Since some buildings will not
have central alarm systems, and
many alarms and signals can be
powered by the regular electrical
service in each room, some own-
ers may consider installing extra
receptacles in a few key loca-
tions.

Receptacles located high on
walls or in the celling may be
used for adding visual smoke or
fire alarms. Another good loca-
tion ison the wall outsde at the
major entrance doors. These out-
Side receptacles can be used to
power aremovable emergency
flashing light and bell which can
be controlled by atenant using a
common wireless control device
to signal neighbors or service
providers of any need for as-
sistance. When not used for
emergency signals, these outside
receptacles are convenient for
lighted decorations, outdoor
cooking devices, electric |eaf
blowers, etc.

instructions for use

connects to building
cmergency alamm
sysiem

=
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Storage

Both standards require that 50%
of the storage in a dwelling be ac-
cessible. Thisis afixed, per-
manent feature that must be avail-
able without adapting the unit.
Accessible storage must be pro-
vided wherever storage is provid-
ed in the dwelling including the
kitchen, bathroom, bedrooms,
and hallways. Several methods
can be used to provide storage
that can be adapted to the needs
of the occupant.

One method isto use ventilated
shelving which is available in
pre-packaged or custom fitted
versions. These products provide
shelves that can be easily changed
in height, both low and high
closet rods, and add-on baskets
that can increase the amount of
storage at any height. (Figure 63)

Standard closet storage can be
made adaptable with shelves and
closet rod supports that adjust in
height to meet the needs of seated
and standing people. (Figures 64
& 65)

Figure 64.
Recommended Adjustable
Closet Rod Detail
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wire shelf units
' extra mounting
| clipsfor adjust-
‘ able positions
|

_'_'___,_,..-r"'""-a'r! SR
o

_ Figure 63. _
Accessible Storage in Closets Using
Vinyl-coated Wire Shelving

atach rod support
to shelf

movable closet
shelf and rod
unit

wood support
dripson closet
wal

——

T e .
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Figure65.

Recommended Adjustable Closet Shelf and
Rod Unit
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CHAPTER THREE

PRODUCTS AND
ADAPTABLE HOUSING

THE ROLE OF-PRODUCTSIN THE
GROWTH OF ADAPTABLE HOUSING

Making the Adaptable
Unit Standard

Adaptable housing can accom
modate the needs of many
people: it adjusts to suit non-dis-
abled and most disabled people; it
adapts to the changing needs of
older people alowing them a
choice of whether or not to stay in
their homes; it permits non-dis-
abled people to entertain disabled
friends in their homes with ease,

and it permits the family of adis-
abled person to adjust parts of the
dwelling to meet that person's
needs.

Adaptable housing a so bene-
fits developers and builders. Be-
cause the adaptable units can be
used both as accessible units
which meet minimum code re-
guirements and as standard units
which can be used by anyone, the
adaptable unit could become the
standard dwelling that is used

throughout a project. Because
only onetype of dwelling would
be needed, the adaptable units
could be built at lower per unit
cost compared to the costs of pro-
viding both "standard" and fixed
accessible dwelling units.

For adaptable housing to bene-
fit both disabled people and
builders and developers, large
numbers of adaptable units must
be built. If adaptable housing be-
comes a standard type of housing,
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then disabled people will have an
adequate selection of housing
units to choose from in al price
ranges, and builders and devel op-
erswill be able to build one type
of dwelling and no longer have to
build special fixed accessible
units.

However, if only alimited
number of adaptable units are
produced, such as the minimal
number typically required for
fixed accessible units, then no
one will benefit. Disabled people
will have a very limited supply of
adequate housing, builders and
developers will continue to build
special housing at higher costs
using custom built products, and
manufacturers will not market
new products with adaptable fea-
tures because of the limited mar-
ket.

Some states have aready re-
cognized the importance of build-
ing larger numbers of adaptable
units. In New York state, for ex-
ample, adaptable units have be-
come standard units. In multi-
family housing with an elevator,
100% of the units must be adapt-
able, and in projects without an
elevator al ground floor units
(which must be at least 25% of al
units) must be adaptable. There-
quirement for a fixed accessible
dwelling has been replaced by the
adaptable dwelling which has be-
come the standard unit.

Thelmportance of
M ass-produced
Productsfor
Adaptable Housng

If adaptable housing is to become
a standard type of housing, then
products having adaptable fea
tures must be mass-produced and
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become widely available. When
this occurs, building adaptable
unitswill be much easier and less
expensive because builders and
developers will purchase these
off-the-shelf products locally at
their building materials supplier
or from their cabinet sub-
contractor.

Although it is not well-known,
some mass-produced cabinet lines
already have components such as
separate sink front panels and
lowered desk units which may be
used in adaptable housing. Other
mass-produced productswith
adaptable features, such as
removable base cabinets and sink
cabinets, adjustable height
countertops, and removable varr
ity cabinets, are needed.

Expanding the
Demand for
Adaptable Products

Typicaly for new products to be-
come available, manufacturers
must see that a significant market
exists or that it will soon exist.
One problem with manufacturing
new products for adaptable hous-
ing is determining market de-
mand. Steady increases in the
population of older and disabled
people suggest that there could be
an enormous demand for adapt-
able housing. However, because
relatively few adaptable housing
units have been built, the current
and potential markets are difficult
to estimate. The situation comes
down to one where adaptable
housing needs the new prodcts
so that more units can be built na-
tionwide while the manufacturers
of these new products need more
adaptable housing units to be built
to justify development of the new
products.

Products with adaptable fea-
tures are not specia products for
alimited number of people but
are universally usable products
that can be used by everyonein
all types of housing. By includ-
ing adaptable features in standard
housing products, manufacturers
will increase their market for
standard products.

The market for some specific
products with adaptable features
is dready significant in states like
New Y ork where codes and reg
ulations mandate that large num-
bers of adaptable housing units be
built. As more states mandate
this type of housing, an even
larger market for adaptable prod-
ucts will develop and then manu-
facturers will have an even better
opportunity to mass-produce new
products.
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EXISTING PRODUCTS FOR

ADAPTABLE HOUSING

Very few manufactured products
with adaptable or adjustable fea
tures are currently available.
Many of the available products
are speciaty items that have been
designed mainly for institutional
markets such as hospitals, nurs-
ing homes, and rehabilitation
centers. These products are often
complex, mechanical designs
which are moderately expensive
and may not be suitable for usein
some homes.

Three types of products are
listed in this section. The first
type includes existing products
with adjustable features. The
second is cabinet hardware that
can be used to provide adaptable
features in base cabinetry. It is

included because these compo-
nents are important for the fabri-
cation of new base cabinets and
adjustable height counters de-
scribed in chapter two. The third
is generic products such as ovens
which can be used in adaptable
housing.

The following lists of products
are examples only and are not
complete. Other products with
similar features may be available.
These products may be used to
comply with some of the require-
ments of the ANSI and UFAS
standards and may be useful for
adaptable housing. No endorse-
ment of the products or recom
mendation for use of the products
is given nor implied. Names and

Figure67.Medinorm
Adjustable Height Kitchen

addresses of manufacturers of
some of the existing products are
listed in Appendix B.

Examples of Existing
Products with
Adjustable Features

Kitchen Cabinets and
Counters

Medinorm adjustable height
kitchen counters and cabinets.
The Medinorm kitchen is awall-
mounted kitchen cabinet and
counter system which uses a
wall- mounted motor to adjust the
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counter height from 27-1/2
inches to 35 inches as the height
of the wall-mounted cabinets also
changes by the same amount. The
cabinets are available in various
finishes for residential and
institutional applications.

Dwyer convertiblekitchen. The
Dwyer kitchen isa small kitchen
which has an adjustable height
counter with built-in sink and a
removable base cabinet under the
sink. Asit is designed, this
kitchen is too small to meet the
standards because there is no ad-
justable height work surface with
knee space. However, this prod-
uct could be suitable if the kitchen
were enlarged and an additional
adjustable height work surface
installed.

Congéla adjustable counter and
wash basin. The Constellawash
basin is awall-mounted adjustable
counter with an optional wash
basin that uses a hand crank to
raise and lower the counter. The
product is made in Sweden and is
primarily for an institutional
market.

Adjustable Height Lavatory
for Bathrooms

Pressalit adjustable height
lavatory. The Pressdlit lavatory is
an adjustable height lavatory
which is mounted to a wall-
mounted movable frame. The
height of the lavatory is adjusted
by dliding the fixture on two sup-
port rails. Plumbing and drain
lines are flexible.

For information on manufac-
turers and suppliers of existing
products, see Appendix B.

Pressalit

L

 Figure 69.
Adjustable Height Lavatory




Cabinet Hardwarefor Generic Products

Providing Adaptable
Feature

Metal Threaded Screw
|nserts

Brass threaded screw inserts with
internal and external threads al-
low the insert first to be screwed
into awooden panel and then to
receive a machine screw. With
the brass insert, additional pieces
can be attached periodically with
out weakening the fastener or the
wood surface.

Figure70. H afele
Screw Inserts

Sdf-gstoring Door Hardware
Self-storing hardware permits
base cabinet doors to be folded
out of the way as shown on page
23. The doors are used in anor-
ma way but when aknee spaceis
needed the doors can be folded
and stored.

Commercid Wdl-mounted
Shelf Brackets
Commercia wall brackets can be
used to support and adjust the
height of counters as shown on
page 28. These brackets fit into
dots on awall- mounted track
system which permits the height
of the counter to be adjusted and
locked in place. Commercial
brackets are different from com-
mon shelf hardware which cannot
be used for counters.

For information on manufac-
turers and suppliers of hardware,
see Appendix B.

Used in Adaptable
Housing

Some products which are not
specifically adaptable or ad-
justable may be useful when
building or designing adaptable
housing. These products can be
used in conjunction with re-
movable base cabinets, adjustable
counters, or reinforced wallsin
bathrooms. The following list
includes descriptions of generic
products that may be useful.

Kitchen Snksand Disposds

Sinks. Single, double, and triple
bowl sinks are permitted by the
gandards if the depth of at least
one main bowl is not greater than
6-1/2 inches Kitchen sinks with
bowls deeper than 6-1/2 inches
must not be used because the
knee space under the sink will be
inadequate. Generdly, the less
expensive models of stainless
stedl sinks found in many lumber
and building supply stores have
bowl depths that meet the stant
dard. Many of the more expen
sive sinks tend to be too deep to
be used.

Disposals. Disposals can be used
in adaptable units if enough knee
space is provided. To minimize
the amount of space used by the
disposal, smaller diameter units
are preferred over large diameter
disposals. These units have a
smaller enclosure than the pre-
mium models because they have
less sound insulation but till
have powerful motors.

Please see page 37 for morein
formation on the installation of
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sinks and disposals in adaptable
housing.

Cooktops and Ranges

Both cooktops and ranges are
permitted by the standards. If
cooktops are used, they must have
the controls mounted in the front
or dong the side of the unit so that
they can be easily reached without
accidently touching a hot burner.
If arangeis used, the controls
must be located along the front of
the unit and not behind the
burners.

Touchpad or dial controls are
permitted by >he standards. The
touchpad controls are sometimes
difficult for visually impaired
people to use because they cannot
easily tell which setting they are
selecting and dial controls are
sometimes difficult for people
with poor hand function to push
and twist.

Please see page 34 for morein
formation on using ranges and
cooktops in adaptable housing.

Self-cleaning and
Continuous-cleaning
Wadl Ovens

The use of sdlf-cleaning or stan
dard wall-mounted ovensiis per-
mitted by the standards. When a
self-cleaning oven is not used, the
oven must be installed next to a
knee space which permitsa
seated person to clean the inside
of the oven.

Both bottom hinged and side-
hinged ovens are permitted by the
standards. If a side-hinged oven
Isused, apull out shelf must be
installed just below the oven to
hold hot pans as they are removed
from the oven.

Controls can be touchpad or
did (with the same limitations as
mentioned for cooktops) and can
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be mounted on either side of the
oven. Ovens with controls
mounted at the top of the oven
should not be used because the
controls will probably be out of
reach of some people.

Please see page 32 for more in
formation on the use of wall
ovens in adaptable housing.

Grab Bars

Many different manufacturers
produce grab bars made of stain-
less stedl, vinyl coated metal, or
plastic. People who use grab bars
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now have a choice of color, firn
ish, and shape of grab bar. The
colored grab bars are very well
suited to homes. They can be
color coordinated so that they
blend in with the other colorsin
the room.

Please see Appendix B for a
source for colored grab bars.

Fiberglass Bathtubs with
Seats and Rall-in Showers
Severa manufacturers of fiber-

glass and acrylic bathtubs and
showers market bathing fixtures

that may be used in adaptable
housing. A bathtub is available
which has an integral seet at the
rear of the fixture as specified in
the standards. Several roll-in
showers are marketed as a cost
saving alternative to the site-built
roll-in showers often used in spe-
cial housing.

Please see Appendix B for
sources of fiberglass bathtubs
with seats and fiberglass roll-in
showers.




The concept of adapting or ad-
justing to suit the needs of people
who live in adwelling is the basis
for adaptable housing and for
products with adaptable features.
During the next decade this con
cept will become increasingly
Important as the populations of
both older people and disabled
people increase.

Long accepted stereotypes
about older people and disabled
people are being abandoned as
people realize that everyone, re-
gardless of age or physical ability,
demands the freedom to be as
active and as independent for as
long as possible. Older people
are no longer content or willing to
accept retirement housing as an
inevitable situation. More and
more, older people are choosing
to stay in their own homes and are
adapting them to meet their
changing needs. Disabled people
are also no longer willing to ac-
cept being segregated in special-
ized housing or being limited to
living with family because hous-
ing is not available.

Changing attitudes and
changes in population are having
an affect on the type of housing
that is built in this country. De-
velopment of the concept of

adaptable housing will continue
as more people understand the
benefits of having a home which
can adjust to some of the needs of
the occupant.

As the concept develops, many
new products with adjustable fea-
tures will be needed both for
adaptable housing and also for
changing the existing homes of
older people. Some of these
products will be similar to those
described in this book: cabinets,
countertops, grab bars and closet
rods. Others will be a new gener-
ation of products that use both
complex and simple technologies.
Most of these products will be
sold to a standard market as
products that improve the quality
of life for everyone.

The new products may have in-
teresting features. For example,
thermostats may have both visual
and auditory cues so that some-
one adjusting the temperature in
the middle of the night or some-
one who has poor eyesight would
easily know the correct setting.
Storage systems may be available
which can be adjusted easily as
children's toys accumulate or
when lower storage is needed for
a spouse who uses awheelchair.
Many of these new products will
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be purchased because they will
make life much easier for every-
one. People will aso buy the
products because they are attrac-
tive or innovative, or because
they improve the quality of life.

The concept of adaptable hous-
ing will develop during the next
few years to include much more
than multi-family dwellings.
With the shifts in the population
that are already occurring, single
family homes, retirement homes,
and other specialized forms of
residential and recreational hous-
ing are likely to have adaptable
features. As the concept devel-
ops, larger numbers of people
will redlize the many benefits of a
home that can adjust to their
changing needs.
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APPENDIX A. DESIGN STANDARDS
FOR ADAPTABLE HOUSING

Two nationa standards contain specifications for adaptable housing: the
American National Standards Institute Al 17.1 -1986, Providing
Accessibility and Usability for Physically Handicapped People, (ANSI
1986), and the 1984 Uniform Federal Accessibility Sandards (UFAS
1984). Thirty-eight states have adopted, either completely or partialy,
the ANSI (1980) or the ANSI (1986) provisions both of which include
the section on adaptability. The UFAS standard applies to al federally
funded construction subject to the architectural barriers act.

Copies of the ANSI standard are available from:

American National Standards | nstitute
1430 Broadway New
York, NY 10018

Copies of UFAS are available from:

The Architectural and Transportation Barriers
Compliance Board

5th Floor

1111 18th Street, NW

Washington, DC 20036-3894

General Services Administration
Commissioner, Public Buildings Services
General Services Administration 18th and
F Streets, NW Washington, DC 20405

Department of Defense

Handicapped Individuals Employment Program
ODASD (CPP)

Department of Defense - Pentagon

Room 3A272 (S. Parking)

Washington, DC 20301-4000

Department of Housing and Urban Development
Specia Advisor for Handicapped Programs
Department of Housing and Urban Devel opment
451 7th Street, SW, Room 10140 Washington, DC
20410

U. S. Postal Service

Architectural Barriers Compliance Program
Facilities Department

U.S. Postal Service Headquarters

475 L'Enfant Plaza West, SW, Room 4130
Washington, DC 20260
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APPENDIX B. SOURCESOF AVAILABLE
PRODUCTSFOR ADAPTABLE HOUSING

Kitchen Cabinets and
Counters

Congtela

Swedish Trade Office 333
North Michigan Avenue
Chicago, IL 60601
(312)372-1680

or

Congdla- Verken AB

Paketgatan 1 S-78140
Borlange Sweden

Dwyer Products
Corporation

Calumet Avenue Michigan
City, IN 46360 (800)348-
8508 (219)874-5236

Medinorm USA: H.EL Inc
10300 Westoffice Drive
Suite 200B Houston, TX
77042 (713)781-4772

Adjustable Height
Lavatories

Pressalit

Dansk Pressdlit A/S August
Enforgade 11-13 DK 8000
Arthus C Denmark

Hardware

Hafdle screw insertsand
self-gtoring door hardware

Hafele America Co. 203
Feld Avenue High

Point, NC 27261 (919)
889-2322

or

Hafele America Co.
Western Division

P.O. Box 1590

16926-A South Keegan Ave.
Carson, CA 90746
(213)604-8125

Commercial wall-mounted
shelf brackets (24 inch)

Knape and Vogt Manufactur-
ing Company 2700 Oak
Industrial Drive, N.E.

Grand Rapids, M1 49505
(616)459-3311

Plumbing Fixtures Tub

with integral seat

Kimstock Southwest, Inc.
2200 South Y ale Street
Santa Ana, CA 92704 (800)
854-0355 (714)546-6850

Tub with attachable/
removable seat

GlasTec P.O.

Box 28

Middlebury, IN 46540
(800) 348-7464
(219)825-9451

Showers

Aqua Glass Corporation
P.O. Box 412 Industrid
Park Adamsville, TN
38310 (901)632-0911

Kimstock Southwest, Inc.
2200 South Y ale Street
Santa Ana, CA 92704
(800)854-0355
(714)546-6850

Colored and Meta Grab
Bars

Tubular Specialties
Manufacturing, Inc
13011 South Spring Street
Los Angeles, CA 90061
(800)421-2961 (213)515-
4801
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