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a) General Shear Failure

Most common type of shear failure; occurs
in strong soils and rocks

@) Cieneral Shear Failure

b) Local Shear Failure

Intermediate between general and
punching shear failure
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¢) Punching Shear Failure

Occurs in very loose sands weak clays
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Figure 9.10 Lines of equal stress (bulbs of pres- l
sure) determined by Gaziev and Erlikhman (1971)
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TYPE OF BEARING MATERIAL

CONSISTENCY IN
PLACE

Massive crystalline igneous and metamorphic
rock: granite, diorite, basalt, gneiss, thoroughly
cemented conglomerate (sound condition
allows minor cracks)

Very hard, sound rock

Foliated metamorphic rock: slate, schist (sound
condition allows minor cracks)

Hard sound rock

Sedimentary rock: hard cemented shales,
siltstone, sandstone, limestone without cavities

Hard sound rock

Weathered or broken bedrock of any kind,
except highly argillaceous rock (shale)

Medium hard rack

Compaction shale or other highly argillaceous

rock in sound condition
s e

Medium hard rock

Bearing Resistance
Mpa

AASHTO 2006

7.7

3.3
1.9
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C =5xRMR kPa
@ =5+0.5RMR

AASHTO wo5 ik 5 sk b

S/S. Colases

Serafim and Pereira, 1983;

Bieniawski, 1989

Desian Recommendation for RMR < 50

QFT - C N + 7DquH.' Cwq + 0'5 }/B N}?H C'W}/
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L e
C =5xRMR kPa

Serafim and Pereira, 1983;

=5+0.5RMR Bieniawski, 1989
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y=14 Average Load Factor
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RMR>50 o, bl
q, :[x/; +wlim\/; +Sﬂq”

! RMR =100BestCase s=1 m =25

RMR =3 s~1x107 m =0.007

g, ~0.0025,
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Rock Type

A= Carbonate rocks with well developed crystal cleavags—
dolamite, limesione and marble
B= Lithified argrillaccous rocks—musione, siftstone, shale and

CSIR rating: RMR =3

" slate (rormal to eleavage)
C= Arenaccous rocks with si aystals and poorly devel
Rock Quality § erystal cleavage—aandrmu:':g and quartziie P oped
S| D= Fine grained polymineraliic igneous crysialline rocks—
andesite, dolerite, diabase and rhylits
E= Coarse grained polymincrallic igncous & metamorphic
crystalline rocks—amphiholite, gabbro gneiss, granite, rorite,
| guartz-diorite
A B c D E
INTACT ROCK SAMPLES
Laburatory size spocimens fres from m 7.00 10.00 15.00 17.00 25.00
discontimuities s 1.00 100 100 100 100
CSIR rating: RMR = 100
VERY GOOD QUALITY ROCK MASS
Tightly interdocking undisiurbed rock with | m 240 343 514 5.82 3.567
mweathered joints at 3-10 fi. ] 0082 0.082 0.082 0.082 0.082
CSIR rating; RMR — 85
GOOD QUALITY ROCK MASS
Fresh to slightly weathered rock, slightly m 0.575 0.321 1.231 1.395 2.052
distarbed with joints at 3-10 fi. s | 0.00293 | 0.00293 0.00293 0.00293 0.00293
CSIR rating: RMR — 65
FAIR QUALITY ROCK MASS
Screral sets of moderatcly weathered joints | m 0.128 0.183 0.275 0.311 0.458
spaced at 1-3 ft. El 0.00009 | 0.00009 0.00009 0.00009 0.00009
CSIR rating: RMR = 44
POOR QUALITY ROCK MASS
Numerous weathered joints at 210 12in.;, | m 0029 0.041 0.061 0.06% 0.102
some gonge. Clean compacted wasterock. s | 3x10° | 3x10* | 3x10° | 3x10° 3x10°
CSIR rating: RMR =23
VERY POOR QUALITY ROCK MASS
Numerous heavily weathered joinis spaced | m | 0.007 0.010 0.015 0.017 2.025
<2 in. with gouge. Waste rock with fines. | s 1x107 1x107 1x107 1x107 1x107
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