In terms of security, ADA-compliant automatic door solutions can meet any requirements
for integration with life-safety and perimeter access-control systems. Controlled-flow
entries use doors with directional security—free movement in one direction, but restricted
on the other direction—or card readers, or both. For all these systems, ADA-compliant
locking and arming options include an electric-strike interface or magnetic locks, which
can be released on demand by card readers or remotely by security personnel. In the same
way, autolocks can be added to single or bi-parting slide doors to control traffic as needed.

For ADA and universal design challenges, the many options and alternatives outlined above
are considered in light of specific modes of operation. This means matching equipment
and installation configurations to each application’s unique needs. Together, it is a toolbox
and design palette for connecting distinct user population needs and ADA compliance to
entryway design.

Definitions of Power-Operated Doors

For pedestrian applications, automatic doors are defined and standardized by the group
Builders Hardware Manufacturers Association (BHMA) and their nationally recognized
ANSI/BHMA Standards A156.10 (full-powered) and A156.19 (low-energy).

e Automatic Door: A system combining a door, an operator, and controls.

e Automatic Operator: The mechanism bringing about the opening and closing of a
door upon actuation.

¢ Break Out or Emergency Breakaway: In emergency mode, an auto-swing or
auto-slide door permits opening by swinging in the egress direction (often required
when power-operated doors are in the means of egress).

¢ Control Mat or Floor Mat: The recessed component in front of an automatic door
used to actuate the door, prevent its activation, or hold it open.

e Guide Rail: Architectural separation elements used to control traffic.

¢ Low-Energy Door: Power-operated doors that operate in a controlled manner to
meet a specified maximum amount of kinetic energy.

¢ Power-Assist Door: Power-operated doors designed to reduce the opening
resistance of a self-closing door.

e Sensing Device: Including motion, photocell, and area occupancy sensors, these
work in place of or in tandem with a control mat.

e Safety Zone: An area on the outswing side of a power-operated door and the
threshold area that must be protected when occupied—for example, by motion
sensors or control mats, or both.

Source: Builders Hardware Manufacturers Association
http://www.buildershardware.com/resources/Terminology/power-operated-
pedestrian-doors
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Better Designs for Universal Access — and

Comfort
So how do architects and project teams determine the range of accessibility challenges
facing their user universe and, in this way, home in on an optimal entryway design?

The starting point brings together several groups of criteria that must be assimilated and
resolved where conflicts arise. First, the building owner/operator will have concerns and
preferences for their entries. Second, building operations and performance objectives of the
enclosure can be characterized and quantified. Third, prevailing codes and guidelines must
meet baseline ADA compliance and any interrelated jurisdictional rules. Last, aesthetics
and universal design objectives are integrated with architecture, expressing both function
and a worldview that welcomes an appropriately diverse user universe.

Before walking through this multi-step approach in greater detail, a review of the key
building code compliance areas and ADA requirements helps set the stage for project
success. The combination of life-safety and fire-safety egress and security needs, along
with the most recent ADA standards, may raise some conflicts and surprises for which
architects should be prepared. Early-phase review and analysis are essential for successful
compliance with all applicable codes.

Entry and Egress

The first step in designing building openings is to determine the entry and exit capacity
required and the needs for the means of egress system—in other words, what is the
“minimum required clear walk-through opening.” The egress system elements include
exit access, exits, and exit discharge as well as exit stairs and exit passageways. The exit
access leads from occupied areas to the exit, and exits are separated from other interior
spaces by rated fire-resistant construction and protective openings. These can comprise
vertical circulation areas, exterior doors, enclosures and vestibules, passageways, exterior
stairs and ramps. The exit discharge stands between the termination of an exit and a public
way—usually, this means doorways.

In most jurisdictions, the required width of an exit door is calculated based on occupant
load of the associated space. A factor of 0.2 can be used in many situations to determine
the rough minimum width of the exit discharge. So, if a space has an occupancy load of
300 people, the minimum door width serving the space must be 300 x 0.2, or 60 inches.
To protect occupants in an emergency, multiple means of egress are typically sized so that
if one means is lost, the remaining available capacity would not be lower than 50 percent
of the total required capacity. So for an occupant load of 300 where two exit doors are
mandated, each must be sized roughly to accommodate at least 150 people (150 x 0.2),
or 30 inches minimum.

But wait! Per the ADA standard, doorways must always have a clear opening of at least 32
inches wide. This includes for automatic doors, whether they are operating in power-on
or power-off mode. The minimum clear width is based on the clear opening of all leaves
in the open position. In other words, if a pair of automatic doors less than 32 inches each
still opens to the minimum clear opening, it meets the requirement even though each door
on its own would not.
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These definitions and requirements, which are given in great detail in many codes including
the IBC and NFPA 101, demonstrate how entry and egress designs are resolved. First, the
architecture team must meet user entry and egress needs. Then the building layout must
comply with the building code’s means of egress requirements. This layout must then also
meet or exceed the ADA standard’s minimum requirements. Then the exit devices and
hardware choices must be reviewed to confirm code compliance and ADA compliance.

There is one more step for the exit discharge areas: Accessibility standards and some
egress requirements also require proper maneuvering clearance, which is given in the
2010 ADA’s Section 404.2.4 for manual doors. The section also applies to power-assisted
doors and automatic doors that do not have standby power, since in an emergency or
power outage they may be operated manually. If the automatic doors or gates have standby
power, their maneuvering clearances generally are not required to match those for manual
doors.

In all cases, it is critical to allow the minimum or better-than-minimum total space needed
to allow wheelchair users to operate the doors.

ADA and Accessibility

For the ADA overlay, there are two useful steps: One is to review the 2010 ADA and
current U.S. Access Board’s guide language explaining how to achieve or exceed basic
compliance.® The second is to zoom in on a few key provisions that emerge as stumbling
blocks for many architects.

In the 2010 ADA Standards, chapter two includes several scoping requirements applying
to entryways, including section 206 on Accessible Routes (including doors and doorways),
section 207 on Accessible Means of Egress, as well as sections 204 and 205, which
cover Protruding Objects and Operable Parts, respectively. In addition, section 404 also
covers doors, doorways, and gates, with a dedicated section 404.3, Automatic and Power-
Assisted Doors and Gates.

Number and size of openings

First, building designs should provide accessible routes that coincide with areas of general
circulation paths. Any ramps or other circulation devices or areas where access business
is conducted must “minimize the distance which wheelchair users and other persons who
cannot negotiate steps may have to travel compared to the general public,” says DOJ.°
Second, the minimum number of accessible entrances must be met or exceeded.

In new construction, the rule is that 60 percent of public entrances must be accessible.
However, ALL entrances “directly serving tenancies, parking facilities, pedestrian tunnels
and elevated walkways” must be accessible’—in other words, with one accessible
entrance per instance or per floor—a distinction that frequently causes errors in
architectural design.

Accessible entrances need certain features, including a two-way communication system
and—if not all entrances are accessible—a label or sign with the International Symbol
of Accessibility, an iconic stick figure seated on a wheelchair. (Inaccessible entries, if
any, have signs with an arrow added to indicate where the closest accessible entry can
be found.) Most important, however, entrances are only deemed access-compliant if on
a verifiable accessible route that meets general circulation paths from site entry to the
building, unfettered by any obstacles or security barriers such as bollards.
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With low-energy and power-assist entries, if
using actuators the floor layout must allow
clear floor space for a wheelchair adjacent to
actuator locations and beyond the arc of the
door swing.

Floor space requirements (for wheel chairs)

Entrance landings must allow for door maneuvering clearance, which may overlap with
a ramp landing area. (The door swing should not intrude on the ramp landing, however.)
Landings should be safely buffered from stair openings and drop-offs—a comfortable
margin is better than the mere minimum, say accessibility advocates.

With low-energy and power-assist entries, if using actuators the floor layout must allow
clear floor space for a wheelchair adjacent to actuator locations and beyond the arc of
the door swing. The 2010 ADA and ICC A117.1 also provide guidance for locating and
determining mounting heights of the actuators for automatic doors.

The 32-inch minimum clear width of the doorways must be maintained in both the power-
on and power-off modes. The maneuvering clearance, as mentioned previously, must
be the same as for manual doors if no standby power is used—unless these doors are
engineered to remain open in the power-off condition. The use of standby power or the
auto-open feature when de-energized serve the same purpose: to protect children and
people with disabilities from entrapment during power failures and other emergencies.

At all entries except those used in only one direction, the maneuvering clearances are
required both inside and outside. In addition, architects should consider the maneuvering
area as an imaginary solid, not lines on the ground plane. This is because, according to
the Access Board, “Maneuvering clearances must be free of protrusions the full height
— 80 inches minimum—and changes in level (other than thresholds).” In addition, the
clearances may overlap in vestibules and at intersections of ramps and doorways, for
example. The clearances are always specified “according to direction of approach, swing
of doors, and in some cases the presence of a closer or latch.”

Entryways may have recessed doors or architectural elements encroaching on their
maneuvering clearances. Any obstruction within 18 inches of the doorway’s latch side
that projects more than 8 inches from the face of the door must be designed to allow
maneuvering clearances for a forward approach. The space allowed may not extend more
than 8 inches from the face of the door.

On vestibules or any other places with hinged or pivoting doors in a series, allow a space
or at least 48 inches plus the door width, so that users can clear one door before having
to operate the next door. For other exit layouts, such as vestibules where doors occur on
adjacent walls, the Access Board recommends wheelchair spaces of at least 30 inches
by 48 inches beyond the swing of a door. Again, this allows the user to clear one door at
atime.

Quality of the floor plane

Thresholds and floor surfaces impact the comfort and access experiences of not only
wheelchair users but also families with strollers, seniors with walkers and canes, and
anyone with ambulatory challenges. For all door types in new construction projects,
threshold height must always be 1/2 inch or less. Threshold edges must be beveled above
1/4 inch to a profile slope of 1:2. For all doors (including sliding doors) in renovation
projects, existing thresholds can extend to 3/4 inches if they are beveled to the 1:2
maximum.
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Door and doorway specifications

In addition to thresholds and floor plane, a number of door variables must be considered Unit Width bower
for accessibility. These include closing speed, which closers must control to at least 5 q j.sl,pp.y
seconds from 90 degrees to 12 degrees. Glass vision panels, if provided, must have an =
accessible viewing height of no more than 43 inches. The bottom of the door on the push Fived || Side Pane
side must be smooth. Sidelte
o ||| Safety Beams
Hardware functionality is also a key part of the door spec. In particular, the operable force Lock N
limit for activating parts was revised unexpectedly in creating the 2010 ADA to 5 pounds- M _ £ pR || D -
force (Ibf), or 22.2 Newtons (N). In addition, the activating parts must be operable with one gl 2
hand and without “tight grasping, pinching, or twisting of the wrist.” In the 2010 ADA, the | S
opening force of doors may be greater than 5 Ibf to release latchbolts, and the IBC, IFC i
and NFPA 101 indicate the maximum operable force for panic hardware of 15 Ibf (66 N). Type OX Side Oponing
In light of this conflicting language, some accessibility experts have recommended the ICC M |
proposed limit of 15 Ibf for hardware activated by forward pushing or pulling motion, and L=I======-=
a vetrytllow |3 N(iyvto?w-meters, or about 2 pounds-force foot, if the hardware activates with Automatic Commercial Slide Door
a rotational motion.
For every project, architects must choose how to meet these rules to best serve the
building user community. While the IBC and the ICC A117.1 standard are satisfied by the Header Width
15 Ibf rule, the ADA standard is clear on requiring 5 Ibf. [ Door Pair Width .
rPower Supply

Automatic operators e
While the ADA does not require automatic doors, the benefits of power systems for easing @ v N
access are clear to all. ADA standards refer to the ANSI/BHMA standards for the operating
characteristics of automatic openings. The standards and codes refer to three general 4 N
device types: power-assisted, low-energy, and full-power operators. Power-assist products
reduce (but do not completely eliminate) the needed opening force, activated by initial . /
manual force, switches, or sensors. By this definition, power-assist doors must meet ADA ~
maneuvering clearance requirements.

. . . M 1
Low-energy doors and gates typically function on demand through user activation—a I I -~ I
push plate or control—and work best in locations with moderate traffic. Similar to manual I \ _/ Il
doors, these work with a powered opener and closer option. For both power-assist and [ s VA AN
low-energy doors, hardware must meet ADA—operable with one hand and without tight e . -

grasping, pinching, twisting of the wrist, and at less than 5 Ibf.

Most doors with low-energy operators do not need safety sensors, control mats, or guide
rails because limits on their opening speed and force help protect users from accidents or
injury. In fact, none of the building codes or standards or ADA rules require any sensors for
low-energy swing door operators.

However,a presence sensor or “hold open sensor” is always a prudent addition where
high-risk users are involved, such as in nursing homes or other healthcare settings. In
addition, a “knowing act” is required to operate the doors,'? such as the use of a push-
plate actuator or a switch. A “knowing act” may not include mere movement into a motion
sensor’s detection field, say ADA specialists, because that is a passive act that may occur
without the user’s awareness. In summary, motion sensors are not appropriate and not

“ ) " X While the ADA does not require automatic
recommended for low-energy doors systems. Only “knowing act” actuation should be used. doors, the benefits of power systems for

easing access are clear to all.
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Not so with full-powered automatic doors and gates, which have different status in ADA
standards and are commonly applied in commercial, hospitality, healthcare, transportation
and other high-traffic settings. These systems are seen as optimal for large or diverse user
populations, according to the U.S. Access Board. “Difficulty opening exterior swing doors
is @ common complaint,” according to the Board. “Automation offers the best solution.”
When they meet ANSI/ BHMA A156.10, Standard for Power-Operated Pedestrian Doors,
these devices do not have the same restrictions on speed and force. However, they must
be complemented by guide rails and safety sensors or control mats (or both) so that people
in the paths of door movement are not struck or caught in the area of motion.

In addition, some architects and their clients prefer to use motion sensors for openings
where only low-energy operators may be needed—this provides convenience and comfort
for all users, not just the physically challenged such as older and disabled persons. For
this reason, any automatic doors employing motion sensors must meet the requirements
for full-power devices, even if they are low energy products, and include all the necessary
safety sensors.

Requirements plus preferences of user community

Sometimes, however, it's best to go beyond minimum compliance and baseline
expectations. Low-energy operators may address the needs of the user population in an
elementary school or a senior facility or a bus station, but adding motion sensors and full-
powered operators will address convenience and comfort for all users.

Ask accessibility advocates: Minimum compliance isn't a good design strategy for
architecture in terms of daylight, physical comfort, air quality, or aesthetics. And a building
meeting the minimum standards may be perceived as out of date 15-20 years from
now. Going beyond the minimum means the building owner or tenant is forward-thinking
and anticipating the needs of their users for tomorrow. On top of that, universal-design
advocates recommend achieving greater user accommodation by understanding the user
community’s physical needs and also their perceptions and preferences. This precept—
one of seven principles of universal design (see sidebar*)—calls for “flexibility in use” by
designing to “accommodate a wide range of individual preferences and abilities.”

Automatic Access Benefits

The full-powered automatic entry is increasingly applied to achieve this flexibility in
use. Whether in senior facilities, commercial settings, institutional architecture or public
accommodations, the auto-slide and auto-swing door is seen as a sign of universal access.

For these applications, the Access Board provides several overall recommendations: (1)
Meet the clear width opening of at least 32 inches; (2) Allow a break out opening of at
least 32 inches whether power is “on” or “off” for emergency egress—unless a compliant
manual swinging door also serves the same means of egress; (3) Meet ADA maneuvering
clearances if there is no standby power and the door does not remain open in the power-
off mode; (4) Provide at least 48 inches separation between doors in a series (in other
words, the length of the 90-degree position of the swing door plus a minimum of 48
inches); and (5) Comply with the standard ANSI/BHMA A156.10. Meeting these stringent
requirements allows for one big benefit to all users, says the Access Board: “Automation
of doors is not required by the standards, but it is highly recommended for entrance doors
where the opening force is significant.”
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In addition to the simple fact that automation is a best-practice solution, it often also
meets the concerns and preferences of building owner/operators. In evaluating building
operations, there is much that can’t be known. Savvy architects, however, offer designs that
meet the extremes of best-case and worst-case scenarios presented by facility managers.

The key to success in doorway system application, say seasoned project teams, is to focus
on “modes of operation.” Doors specified with a clearly evaluated and defined mode of
operation will help ensure accurate equipment selection, proper installation, and effective
job coordination—as well as full building code compliance. Modes of operation should be
identified with a focus on owner/user satisfaction and then communicated to the client
team in plain-English project evaluations and design descriptions. This is the first step to
translating the mode of operation into best-practice designs.

An Approach for Better Door System Selection

The keys to best practices in entrance specification and design include ADA compliance
and universal design, but require much more. In the initial project planning phase, the
design team must not only identify all application needs for the users and owner but they
must also meet all jurisdictional compliance. Several stumbling blocks can be anticipated:
Fire ratings, for one, as well as security needs and protective capabilities. Another design
issue is energy efficiency. With air intrusion and air leakage contributing to energy loads
and interior environmental quality, many architects seek door solutions that limit losses and
improve air barrier system performance.

In the design development (DD) phase, basic elements of the building footprint and its
physical entrance needs are determined. Locations of door equipment can be estimated
with attention to better-than-minimum dimensions, clearances and tolerances. In this
phase the architects also determine how entries and doors impact aesthetic needs of
the application, balancing functionality and entry system performance with visual aspects
including opening sizes, framing, finishes, glazing treatment, and signage.

Full scenarios for universal design and ADA compliance are worked out in DD. Architects
test granular layout and architectural options against the user base and its range of
potential disabled or challenged users. Barriers can be eliminated before investing further,
and design for convenience and broad accommodations can enhance other ways the
building differentiates against competitors in terms of user experience. After this, the
construction documents (CDs) must confirm compliance with the letter of all life-safety
codes, building codes, and ADA standards reviewed in this article.

In the construction phase, the architect’s job is still in effect. Some of the essential aspects
of automatic door application arise here, including the proper coordination of ADA-related
signage, hardware, and accessories. Door operation is also impacted by variables that can
be monitored with good construction administration (CA), such as reviewing substructure
and clearances during rough-in and mounting of the doorway systems. Visual confirmation
of proper wire gages and conduit sizing help ensure code compliance.

In addition, it is essential that any automatic door operator be installed (and serviced) by
an American Association of Automatic Door Manufacturers (AAADM)-certified technician.
This additional specification ensures a compliant installation and protects all parties from
liability while ensuring a safe entrance for the users.
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Summary

After the punchlist is handled, the owners and facility managers must commission and
operate their facility properly to ensure ADA and life-safety compliance. Architects can
help by educating owner/operators, but it is the client’s sole responsibility to conduct
recommended daily safety checks of automatic door systems and to maintain proper
communication and signage for building occupants, over time.

In review, the ideal approach to entrance design for auto-slide doors and auto-swing doors
for proper ADA compliance and needs of physically challenged individuals includes:

1. Reviewing door system operation needs.
2. Bvaluating these against ADA accessibility and universal design requirements.

3. Determining optimal design and layout considerations (including exit footprints,
vestibules and the like).

4. Evaluate options for automatic door systems and configurations.
5. Checking these against life-safety and security requirements.

6. Communicating the above and the “mode of operation” to the project team and
owner/end-users.

The architectural team can address any issues in the doorway systems by reviewing Nos.
1 and 2 above and then repeating iterations of the other four steps.

The basics of accessibility and the ADA standards relate to its sole aim: preventing
discrimination due to disability. For egress and for door systems, this means providing
enough opening area and the proper design and operation of doors for wheelchair users
and others with limitations to physical ability and sensory perception such as sight or
hearing. It means providing enough space for these users to adequately move and operate,
whether alone or in groups. More than that, it also means to provide better and more
universal designs of door hardware and thresholds and floors at entry areas, as well as
comfortable maneuvering areas—in as many locations as possible.

In this way, the best approach to accessibility is to “think universal” and not just meet the
ADA minimum. The preferences and needs of the disabled and senior user communities
may be exactly what is needed to differentiate great architecture from the merely good.
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