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be possible to add extra handrails or more slip-resistant tread
materials where precarious situations cannot be avoided. The key
to stair safety does not lie so much in the hazard itself as it
does in the user's awareness of his vulnerability to the hazard.
If someone sees a short tread or a high riser he can grab the
handrail, step cautiously, and usually avoid an accident. On the
other hand, if there is no handrail or the stairs are difficult to
see, he may be less fortunate.

Avoid repairs or rennovations near the stairs that could create new

hazards. A new exhaust fan over an exit stair could lead the user

to turn his head and miss an otherwise visible hazard. A new window

near the stairs can introduce shadows or patches of glare that
confound the user's ability to see the edge of a tread at certain
times of the day. Repaving a driveway can shorten the bottom riser
on an adjacent stair by the depth of the paving and thereby intro-
duce a non-uniform bottom step. Safe stairs are as dependent on
the conditions which surround them as they are on the materials and
dimensions of the stair itself. Changes in the surroundings can

of ten negate otherwise safe conditions on a stair.
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APPENDIX C: GLOSSARY

Accident -
1. "An unpremediated event resulting in a recognizable injury”
(WHO: 1957).
2. "An event, independent of the will of man, caused by a quickly
acting extraneous force, and manifesting itself by an injury

to body or mind,”

3. "An unplanned or unexpected event in a sequence of events.,"

4, "In a chain of events, each of which is planned or controlled,
there occurs an unplanned event which, being the result of
some non-ad justive act on the part of the individual (vari-
ously caused), may or may not result in an injury. This is
an accident.,”

5. "An accident is the event that occurs at that point in time in
the accident sequence when the preceding factors or potentials
interact to produce irreversible and recognizable results.”

6. "Disabled for 24 hours or more."

7. "Unexpected physical and chemical injuries to the body and other
structures.” (Haddon: 1967)

8. "Any actual or presumed trauma following an incident for which
direct medical or dental attention is obtained.” (Dickson:
1964).

9. "An event that takes place without one's foresight or expecta-
tion; an undesigned and unforseen occurrence of an inflictive
or unfortunate character; a mishap resulting in an injury to
a person or damage to a thing.” (Webster's Dictionary)

Baluster — "A post in a balustrade of a flight of stairs which supports
a handrail”. (Templer: 1974)

Coefficient of Friction - The coefficient of friction between 2 surfaces
is the ratio of the force required to move 1 surface over the other
to the total force pressing the 2 surfaces together. (Ekkebus and
Killey: 1971)

Energy Expenditure — Amount of energy used measured in cal/kg-in.
Measured by monitoring the consumption of oxygen during the
performance of a task. (Templer: 1974)

Epidemiological Research - the application of sampling techniques to a
large body of information to determine the extent and severity of
a given problem within a diverse population.

Finishes - The finished material on a staircase; e.g. paint, linoleum,
carpet, etc.

Flight - A series of steps without an intervening platform. (Teledyne-
Brown: 1972)

Force ~ Amount of pressure applied by foot when ascending and descending

a stairway. (Harper: 1962)
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Amount of pressure applied by foot when walking. (Harper, Warlow
and Clarke: 1967)

Force Plate - An instrument used to measure the amount of pressure
applied by the foot when ascending and descending the stairway.
(Harper: 1962)

An instrument used to measure the amount of pressure applied by the
foot when walking. (Harper, Warlow & Clarke: 1967a) (Harper,
Warlow & Clarke: 1967)

Frequency - Number of accidents per individual, as expressed by the
empirical data, or as expected by 1) chance
2) single-biased hypothesis
3) unequal liability hypothesis.

Gait, Human - The manner of walking or stepping; carriage of the body
in going, walking. (Universal Dictionary)

Handrail - An inclined structural member paralleling the slope of the
stair, intended for grasping by the hand during ascent and descent
of the stair. (Teledyne-Brown: 1972)

Headroom — The vertical distance from the undergide of another flight
of stairs or a ceiling above a stair to an inclined line that is
tangent to the nosings of the steps of the stair. (Teledyne-Brown:
1972)

Kinesthetic — "The sensation of position, movement, tension, etc. of
parts of the body, perceived through nerve and organs in muscles,

tendons, and joints.” Webster's New World Dictionary 2nd Edition.

Landing — The floor at the top (or bottom) of a stair, or a platform
between flights of a stair. (Teledyne-Brown: 1972)

Newel, Newel Post — A main post supporting the handrail of a stair at
the top, bottom or on a landing. (Teledyne-Brown: 1972)

Non-Uniformity — variation or lack of uniformity of dimensions of treads
or risers through a flight of stairs.

Nose, Nosing - The projection of the front edge of the treads beyond the
front face of the riser below. (Teledyne-Brown: 1972)

Open Riser - A step without a riser member. (Teledyne-Brown: 1972)

Orientation Edge — An abrupt change from enclosed surroundings (of a
stairway) to an open, unrestricted view of a larger space.

Overhang - The projection of the tread beyond the back edge of the tread
below. {Teledyne-Brown: 1972)
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Perception - The intersect of sensation and cognition. This complex act
refers to the process of selecting, analyzing and synthesizing sen~
sory stimuli so that interpretation may follow., (Lerea and Rathey:
1972)

Posture — "Ambulation on any incline demands a postural change. The body
cannot maintain an angle perpendicular to the slope, but must be
ad justed forward for ascent and backward for descent in order to
maintain the center of gravity over the base, the feet; and the
extent of the adjustment is related to the pitch of the incline.”
(Templer: 1974)

Railing - A barrier at 1 or both sides of the stair constructed so as
to prevent individuals from falling off the side of the stair.
(Jones & Williams: 1967)

Railing, Closed — A railing which is formed by a short wall extending
above the stair. (Jones & Williams: 1967)

Railing - A barrier at 1 or both sides of the stair, constructed so as
to prevent individuals from falling off the side of the stair.
(Teledyne-Brown: 1972)

Ramp - Inclined plane for passage of traffic. (Templer: 1974)

Rise - the vertical distance from the top of 1 tread to the top of the
next tread. (Teledyne-Brown: 1972)

Riser - The vertical face of a step, or the member forming this surface.
(Teledyne-Brown: 1972)

Run - The horizontal distance from vertical riser to vertical riser, or
from nose tip to nose tip.

Slope - The inclined plane of the stairs established by the relationship
of the rise to run of the steps of the stairway. (Teledyne-Brown:
1972)

Stair - A series of steps, or flights of steps connected by landings,
for passing from one level to another. (Teledyne-Brown: 1972)

Staircase - Stair; also sometimes used to designate the entire assem—
blage, including railing, balusters, etc. (Teledyne-Brown: 1972)

Stairway - Often used synonymously with stairwell and/or stair.
(Teledyne-Brown: 1972)

Stairwell - The space in the building occupied by the stair. (Teledyne-
Brown: 1972)

Step - A single unit of level change in a stair comsisting of 1 riser

and 1 tread. (Teledyne-Brown: 1972)
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Step Length - The distance between successive contact points of the oppo-
site feet., (M. P. Murray: 1966)

Step Distance - It is determined by measuring the distance between the
toe point of 1 ft. and the heel point of the opposite foot. (Ogg:
1963)

Steep — A stairway with a slope of 40° (with riser height 8.25 in. and
tread width 9.70 in.).
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APPENDIX D: CODE REVIEW DETAILS

In 1974, the major codes required a minimum stairway width of either

44 in. or 36 in. depending upon the occupancy. The minimum stairway
headroom dimension ranged from 6 ft. 4 in. for basement stairs for the
HUD minimum property standards (MPS) to 7 ft. O in. In general, landing
width was required to be not less than the least dimension of the stair-

way with minimum length varying from 2 ft. 6 in. to 4 ft. 0 in. The
recommended maximum height of risers varied greatly from 7-1/4 in. to
8-1/4 in., while minimum tread depth varied from 9 in. to 11 in. There
was also disagreement about the minimum number of risers (often 2 or 3)
and the maximum number of risers between landings (given as 18 in the
MPS). The Life-Safety Code (LSC), the Uniform Building Code (UBS), the
Standard Building Code (SBC), and the Building Officials Code of America
(BOCA), all required means of egress to be illuminated with not less than
1 footcandle (fc) at the floor level, while the MPS required 5 foot-
candles (fc) for care-type housing and permanent electric light fixtures
in 1-2 family residences.

The codes, in general, required handrails where needed to keep occupants
from falling, as from open landings and stairs. Specifications for hand-
rail height varied between 30 in. and 42 in. among the codes, with only
the LSC requiring guards and handrails to continue for the full length

of each flight of stairs. Intermediate handrails were required for all
stairways wider than 66 in. or 88 in., depending upon the particular
code.

There was also considerable variation among the codes with respect to
the requirement for tread/riser uniformity. Several, such as BOCA, did
not specify any particular uniformity while others such as LSC and UBC,
specified only a 3/16 in. maximum variation in risers and treads in any
flight of stairs. Others specified only that there be uniformity in
riser/tread dimensions throughout the flight of stairs.
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