MULTI-PURPOSE ELEVATORS FOR
ACGESSIBILITY AND EMERGENCY-USE"

by Frederick H. Barker

This article’s primary focus is elevator egressibility for
persons with disabilities, along with elevator accessibility
for firefighters in new high-rise office buildings in the U.S.
in the event of a fire condition. The concepts presented in
this article can be adapted or expanded for other buildings
and locations.

A multi-purpose elevator(s) is proposed for
normal, productive uses; people unable to use
stairs during a fire; and firefighters after they
have arrived and taken command. This safety
improvement has precedence in the U.K. and
is believed to be more practical than providing
all elevators for fire evacuation. Partly to com-
pensate for the costs of this improvement, the
secondary focus is promoting curtailment of
the Americans with Disabilities Act Accessibil-
ity Guidelines (ADAAG)' as they relate to pro-
viding all elevators in a group for full accessibil-
ity. This proposal would be consistent with the
proportions of other building provisions provid-
ing accessibility under the ADAAG.
Introduction and Summary

Building management, fire prevention and
emergency communications are as important
as the building’s architectural compartments
and electro-mechanical systems. Considering
the risks, it is basic to any evacuation elevator
concept that the building be appropriately fully
sprinklered.

In a building with sprinklers, a dedicated
evacuation elevator would likely never be used
for its intended purpose, suggesting the eleva-
tor be put to other uses and operated and
maintained to detect malfunctions before the
elevator is ever needed during a fire.

This article supports present model codes
for high-rise buildings that embrace the pre-
sent “defend-in-place” concept of partial build-
ing evacuation, plus the multi-purpose eleva-
tor(s) outlined herein. This elevator(s) will require
compartmentation for its lobbies, protected access from
its lobbies to a stairway, air pressurization for its lobbies
and hoistway, means to prevent water infiltration, reli-
able emergency power and some modifications in
elevator and related equipment.

It is suggested that this multi-purpose eleva-
tor(s) be one elevator in each group of pas-
senger elevators (see Figure 1), one or more
dual-entry elevators in the highest-rise
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group of passenger elevators and/or, subject to the ap-
proval of the local code authorities, well-managed service
elevators as necessary to serve all floor areas except top
floor mechanical levels. More than one such elevator would
be required for buildings with large floorplates and multiple
cores; buildings with sky lobbies, which would
also require a protected crossover floor area;
and office buildings with large populations of
aged persons or persons with disabilities.

A multi-purpose elevator(s) is believed to be
more cost-effective than a dedicated firefight-
ing/evacuation elevator required by the British
Standards, without compromising inside car
size (16.6 ft.2/1.54 m?, minimum allowed)?. it
would also be much more cost-effective than
proposals for providing all elevators for general
evacuation, without compromising our present
overall approaches to high-rise buildings.

The ADAAG were apparently enacted with-
out having been established in our model
codes, adequately tested design criteria for

Paper presented at: the accessible means of egress referenced in
. The 2nd

Symposium

on Elevators,

the ADAAG. These means are: “areas of res-
Cue assistance” or “evacuation elevators.”
Sample refuge areas were subsequently eval-
uated by the National Institute of Standards
and Technology (NIST) and found to be either
“a haven or a hazard” due to design variations,
and in many cases, people with mobility limi-
tations could not reach the areas in time. NIST
also indicated that a properly designed sprin-
kler system would provide superior protection
to such areas.® Regarding the alternative in
the ADAAG, the concept of an evacuation ele-
vator presently competes with the Building Of
ficials and Code Administrators International
(BOCA) National Building Code and the
American Society: of Mechanical Engineers
(ASME) A17.1 Elevator Code.* These model
codes require an elevator be recalled if smoke is present in
any of its lobbies. These codes also lack design criteria for
tenability in evacuation elevator lobbies and hoistways,
and requirements to avert elevator failures due to
water infiltration, a loss of power, equipment
overtemperature and airborne soot.

Even when our model codes support an
evacuation elevator ~ and despite our best ef-
forts — stairs will still, by their nature, be more
reliable than elevators during a fire and should
be used as and when directed by everybody
who can use them. In the final analysis, appro-
priate codes, designs, installations and mainte-
nance for a building’s compartments and sys-

tems, based on the individual nature of the
building, will significantly alleviate the potential or
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portation facilities. This affects space planning. This also com-
petes with the option of a dual-entry, multi-purpose elevator
with a side-located counterweight — the U.K.’s approach to
multi-purpose elevator(s) to supplement their dedicated fire-
fighting elevator. The ADAAG floor plan with offset door open-
ings to reduce platform width, while sometimes necessary, will
increase waiting times further (beyond the door dwell-open tim-
ing in the preceding paragraph), and asymmetrical openings in
an elevator lobby will pose aesthetic challenges.

ADAAG Article 4.1.6(3)(c) seems to recognize existing hoist-
way constraints, technical infeasibility, floor plans as small as
48" x 48" inside and equivalent facilitation. However, it would be
helpful for interpretive understanding if the detailed criteria for
existing elevator floor plans contained in the suggestions made
by the National Elevator Industry Association, Inc. (NEII) in
19855 were added to this article as a goal.

For major alterations, debates often ensue over whether
floor plans for new buildings or alterations should apply. The
minimum elevator sizes for alterations do not allow for turning a
wheelchair, and there are configurations other than those in Ar-
ticle 4.10.9 for elevators in new buildings which would. All ac-
. cessible sizes should be clearly recognized due to possible
space constraints in new, as well as existing buildings.
Non-contact with Elevator Doors

ADAAG Atrticle 4.10.6 no longer recognizes that passenger
contact with the doors may occur, as did ANSI A117.1-1986.5
Typical passenger-protective devices for reopening elevator
doors are mounted on the car doors and protect generally in
that plane only. They do not protect directly against the con-
nected landing doors. The range or responsiveness of the elec-
tronic or retracting edge used, the thickness and mass of the
landing doors, particularly at the main fioor, and differences in
hoistway air movements on cold versus warm days can all af-
fect the degree of protection afforded. An additional sensor not
unlike those over automatic building doors could be produc-
tively incorporated in the car door track area and aimed at a
point or range in the landing opening. Additional research is
recommended in this area.

Door-“nudging” operation also appears contrary to ADAAG
Article 4.10.6.

Heights of Car Controls, Call Buttons
and Entrance Floor Designations

Apparent inconsistencies in heights appear among various
articles in Section 4.10: Landing buttons at 42", floor designa-
tions on entrance frames at 60", top floor buttons in car control
panels <54/48" (for side/front wheelchair approach) and car
emergency controls at 35", are all considered accessible. Call
buttons are being lowered in many elevator lobbies, where it is
usually easier to turn a wheelchair than inside the cab or en-
trance opening, where much higher buttons and designations
are suggested by the ADAAG. It has aiso been difficult to lower
the top floor buttons in elevators that serve many floors without
creating a confusing arrangement of controls. Additionally, the
designations for the lowest floor buttons and emergency con-
trols become difficult for many people to read, especially by
taller, visually impaired people.”

Widespread modifications for existing elevators may not be
necessary. Also, alternative technologies may help alleviate the
height/visibility issue for elevators to be made fully accessible.
Door-Open and Door-Close Buttons

Door-close (or >/<) buttons are typically inoperative in ele-
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vators in the U.S. during automatic operation. Moreover, plac-
ing the door-close button next to the door-open or (<]>) button
at 35" can delay reaction time for a passenger attempting to
stop the doors from closing on a person with disabilities or for a
firefighter attempting to close the doors. For an elevator with

"~ front and rear doors (dual-entry), there may simply be insuffi-

cient reaction time as one searches for the right button among
an array of buttons at 35" labeled, “<]>F, >|<F, <|>R, >|<R.” At
a minimum, door-close buttons should be located elsewhere in
car control panels where quickly accessible to firefighters and
building staff.

Alternative and New Technologies

One of the benefits the ADAAG interpreting body suggested
earlier would be the possibility to review changes in technology
and equivalent facilitation. For example, numerical keypads,
considered accessible for public telephones and with a com-
mon order of buttons, could solve some height and visibility
concerns if used in lieu of conventional floor buttons in car con-
trol panels. Actually, keypads may soon be found at elevator
call stations in more lobbies in the U.S., at least at floors above
the main floor in suburban office buildings for entering interfloor
destinations in advance. New technologies are also arising as
a result of the thought the ADAAG have encouraged.

The Quantity of Elevators in a
Group Providing Accessibility

Most existing elevators in high-rise office buildings still pro-
vide a reasonable degree of accessibility for some persons with
disabilities. Having accepted this, we should focus more closely
on the quantity of elevators in a group to be made (or assigned
as being) fully accessible.

Considering the quantities or proportions of a building’s park-
ing spaces, wheelchair spaces in assembly areas, toilets, en-
trance doors, drinking fountains, telephones and nonelevator
accessible routes to be made accessible under the ADAAG,
specially equipping and sizing every elevator in a group for full
accessibility appears uniquely disproportionate for commercial
office buildings, and it is also unnecessary from a technological
standpoint.

A concept for equipping less than all elevators in a group for
accessibility (see Figure 2) was suggested to the American Na-
tional Standards Institute (ANSI) in mid-1988. This included a
separate call station at every floor next to the specially equipped
elevator. These stations were to be used by persons with. dis-
abilities to temporarily call the specially equipped elevator away
from the group, in semi-express fashion, so as not to delay pas-
sengers who may be aboard. Once a special call was placed, the
elevator would not take any new calls until the special call(s) was
answered. The elevator would stop en route or reverse direction
after its highest or lowest car call and answer the special call. To
reduce accidental or intentional misuse, signaling was included
to announce arrival and direction separately at the landings and
to immediately alert passengers in the elevator that a special call
had been placed. The concept avoided delaying every elevator
in a group for every call and should be revisited proactively under
the ADAAG review body suggested.®

Another professional has suggested using these separate
call stations to actuate (on-demand) the extended door-open
times for elevator car calls and the in-car audible floor-passing
signal or voice announcement suggested by the ADAAG. Still
others have suggested a building directory of accessible provi-
sions or a nationwide key/card system for persons with disabil-
ities. The latter may have special merit to minimize misuse of a
multi-purpose elevator during a fire.
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play the location, position, direction, doors open/closed and
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operation mode of every elevator simultaneously. The station
should be located near the building’s fire command station in an

area staffed at all times, and should be equipped with eleva-
tor emergency power controls, an auxiliary firefighters’ recall
switch for each group of elevators, a controller overtempera-
ture signal for each elevator, and an intercommunication mas-
ter station encompassing all elevators, machine rooms and
evacuation elevator lobbies. Computer keyboard-actuated
controls should be avoided for elevator emergency controls
requiring timely actuation. Elevator fire command stations can
be productively combined with normal elevator management
and security controls in building security rooms.
Service Elevator(s) Option for the Multi-Purpose Elevator
The term “service elevator” is an accessible passenger ele-
vator used primarily or secondarily to transport materials with
the required combination freight ratings. It would be helpful if
‘'service elevators were defined as such under the ASME A17.1
Code. What are traditionally known as “freight elevators” may
have vertical bi-parting doors and operation or control of level-
ing not conducive to use by persons with disabilities. Such ele-

vators are provided in few office buildings today and are also
not considered accessible under ADAAG Article 4.10.1.

Service elevators usually share the important advantages
with freight elevators of being larger, serving most floors with
minimal transfers and having a core location with a separate
vestibule. On the other hand, service elevators may similarly
be operated by an attendant who can walk away, requiring
emergency signals following a delayed response. Additionally,
their lobbies may be cluttered with debris and extend to base-
ment areas. If the service elevator option is exercised for the
multi-purpose elevator(s), these fire prevention issues will need
to be addressed proactively by owners, managers and local
code-enforcing authorities.

Considering the advantages of service elevators and that
based on some old “rules of thumb,” a service elevator may be
provided for every 300,000 to 500,000 square feet of commer-
cial office building space, it may be practical to equip all primary
service elevators as multi-purpose elevators.

The code option providing service elevators as multi-purpose
elevator(s) should not be discounted. We should consider the
anticipated magnitude of the problem for new sprinklered build-
ings and the challenge establishing consistent code concepts
when we begin to examine the requirements for substantially
rehabilitating an existing high-rise office building.
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