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in our testimony of July 12, 1988, the National Institute for
Occupational Safety and Health (NIOSH) was asked by the Mine Safety
and Health Administration (MSHA) to expand on the NIOSH statement that
". . . most decelerations would be much less than 10g." We offer the
following calculation to indicate what we consider to be a
"worst-case" datermination of deceieraticn forcea for rubber-tired
underground mining vehicles [Sears et al. 1955]:

F-ps'-ps(m)

where: F = braking (deceleration) force
ug” = coefficient of static friction
W = vehicle weight
m = vehicle mass
g = acceleration due to gravity

Furthermors, F = ma

and, from above, F 2 mu.g
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whare: a = "forces" of decs{eration

For dry surfacea (dry surfaces produce greater decsieration forces
than wst surfaces), values of pgy from the litaraturs are on the
ordar of 0.6 to 0.8 for siow-moving, rubber-tired vehicies [Balz at
al. 1970). Therafore, in the "worst-case" we would sxpect
decaleration forces to be no greater than 0.6 to 0.89's. These
theoretical calcuiations are supported by empirical data from Lee
Brakes, Inc. [Attachments 1 and 2] that show forges of deceleration
for an array of siow-moving underground mining vehicles ta be less
than 0.49's.

In cur testimony, NIOSH indicated that if the vehicle occupants are
properiy reatrained, then ali decsierations dus to normal braking
operations wouid not result in injuries. Therefore, NIQSH reitarates
its rescommendation from the teatimony that ". . . operators and
passengars [of self-propae!led, undarground mining equipment] should be
required to use full-body safety restraints and ergonomically designed
seats compatible with the decsieration.”

NI1OSH has contacted the Department of Transportation for information
regarding minimum cut-off values for deceleration forces that wouid
require seat-belt usage. NIOSH will forward these values to MSHA as

¢ soon as they are received.

*A coefficient of static friction will provide a greater force of
: decalaration than a coafficient of kinetic friction.
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