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Water Issues
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Pmax = 62.4 X depth EXAMALE:
F =0.5(P max X depth) / 2000 RO

B=LS5FT.
UNDERCUT= .SFT

TOPPLING WILL OCCUR WHEN HEAD BEHIND
BLOCK REACHES 3 FEET
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= 1000 psf

36°
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Planar Fallures

Invelve sliding moevemenit aleng a single
discontiauity, surface; ReVwWever,
additionalidiscontipuities typically/ define
the lateralfextenit off the fianukres.
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Invelve buckling er retational
moeVvement around the base off a slalp or

columnfermed By, steeply/ dipping
discontinuities oriented parallel er sula=

paallelsterthe Righvalisace:
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Circular Faillure

Invelve retational and! sliding mevement
alen@ a hallure suriace that eeccuks aleng
RAUMERGUS discontipuities and efiten
AppPhEXImAatestther are el ar CIncle:
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Circular Failure - After




T

.r._.

84
i)
©
=
N
O
O
At
d.
@)
S—
-
S
|
QU
N—
S
e
=
=l
1




Rock Falls

T IRtact BIecks O
&  rock on the
iragmented
RIghawall are
suscepele te
st fallingl since they
dre tuRcenimed:
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(Ritchie 1963)



Rock rolling down
face will not fall to
toe

. Ledge could cause
e rock to project
further-out
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Approximate Equipment
Location after Removing a Large
Volume of Failed Rock
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Vieastes ntended tor Prevenit

EAllvrE2RE N EXPeSUIE

— Mesh

— Catch Fences
— Rock Bolting — Resloping = Warning Fences
— Dowels — Trimming — Rock Sheds
— Tied-Back Walls ™ Scaling — Tunnels
— Shotcrete
— Buttresses
— Drainage

— Shot-in-Place buttress
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@ Reinforced concrete dowel to prevent loosening of slab at crest
@ Tensioned rock anchors to secure sliding failure along crest
@ Ticback wall to prevent sliding failure on fault zone

@ Shotcrete to prevent raveling of zone of fractured rock

@ Drain hole to reduce water pressure within slope

@ Concrete buttress to support rock above cavity

(TRB 1996)
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Roek ranmoyvel
frretrocls for
rilefrivye
staollizatlon.

@ Re'sloping of unstable weathered material in upper part of slope

@ Removal of rock overhang by trim blasting
@ Removal of trees with roots growing in cracks

@ Hand scaling of loose blocks in shattered rock

@ Clean ditch

(TRB 1996)
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Scallng Wiitig Crane

X

tr! } . ¥ 1310 - SY .
I,f B 1.‘ --_ 'h, ey L ﬁl R} i;_:l BN 17




SCAllNGRAVIHTNEXCEV 0]

Can be more effective with good communication between
operator and person directing. But still for relatively small areas.

.
o i

Be aware of equipment
| positioning. Wall must be
stable under equipment.
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RECK CAlCHPDICHES

Motion of a | Free

falling rock | fall +«—— Bounce «—— Roll
Slope
- Gradient 0.1 0.25:} ([).3:1 0.5iz1 0.75:1 1:{1 1.?.5:140

Slope height-meters (H)

Ritchie 1963
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Ritchie 1963
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Regressive Failure Stability
A acculiate e S
nistenical
MeVEMERT VS P"ngTTSy?;\;ezl;ailure
tl m e reC O rd Of Transitional Failure
Righvwallfbefavior - =g

ISrccaINg
eveallUaigrtne
fleliZzifel ootz

= /

Onset of Failure
Regressive Phase | Progressive Phase

Total Displacement

Stick-slip Failure
(Type 4)

(Broadbent and Zavodni 1982)
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