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1. Recognize hazardous condiiions:
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The size of the rock

relative to size of the
vehicle will contribute
to the hazard.
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* 1999 (TN) — Driller fatally injured at base of 230 ft. highwall

* Rock measured 4” x 4” x 3" & weighed under 3 pounds



METAL/NONMETAL MINE FATALITY -On October 20, 1999

i f | o= ==
b 5

. A G g
¢ 1999 — Alabama limestone i i?, f : | /_
quarry ! i i ' 55_ .\!(, S
* Electrician sitting about - *-L;ff,:_ i .
20 feet from base of 120 ft. At A
highwall, with his back to ' .
the wall -:_-_r..-.:_. L
« Unknown rock size struck s - e
victim in head causing fatal R | =
injury L- - -
« Investigators observed m&*} e
other loose rock at the top R
of highwall that had not .,f‘-ﬁgl.gr
been scaled < )&k"*

: .: ‘.l{_‘\{é\\%i% HNoi To Scale
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‘160 20 © O $20)0) 12,800

1] Assuming that ine ground surfaea js soft anougn that i rock ganairaias ih grouged sugelggeHidles
yoor jmozet, A smealler e garrefr;tfforl rasufis in 2 Lrgar fores of impzct,



Effects of Highwall Geometry on a Rockfall




Rock rolling down
face will not fall to
toe

| Ledge could cause
se.  rock to project
further out
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130 feet 120 feet
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Beirn Desie)n

Motion of a | Free
falling rock | fall Bounce Roll

- Slo
f Grfdeient 0.1

Slope height-meters (H)

(USDOT 1998)

Vizinacloloegy oricinzlly | T

Overall slope angle-d (wf)
_ pe angTeCegrees e (UspoT 1998)
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O)reiejon DOT Roexkiall Caigerinricin
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DESIGN CHART
VERTICAL CUTSLOPE

80-foot Slope Hel gm

Height
Catchment Area Width

Edge of Paverment \

Percent Retained

Quick Reference - 80-Ft Slope
Catchment Area Width - W

Percent Impact Catchment Area Slope

Rockfall 4H:1V | 6H:1V Flat

Retained]| W (ft) | W(ft) | W (ft)
50% 10 10 10
75% 13 13 13
80% 14 14 14

\
N

\\ 85% | 14 14 14
T T

L 90% 15 15 15
! 95% 17 17 17

1gatchmentA1rga Width (mzo 99% 21 21 21

Figure 5.5: Design chart for 80-foot high vertical cutslopes (ODOT 2001)




Sear Distzinces frorn mlicjrvvel

Old Rule of Thumb* =
0.25 x highwall height (H)

Minimum
Call (1986) “Modified Width
Ritchie” criteria*:

e Minimum Width = 15 feet
+ 0.2 H

o Berm height = 3 feet +
0.04 H

*Equations are for guidance only, not endorsed by MSHA

H =
highwall
height
between

catch
benches

24
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