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ASD Design

A O\, allowable S @ presumptive

allowable bearing capacity
A Obtained from AASHTO Specs
A Based on a limiting settlement
only (usually |
A Shear failure of foundation

assumed to be not controlling
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LRFD Design

Service Limit State Strength Limit State
A Compute A Check sliding failure

displacements and A Check (ning (e)
compare to tolerable <A Check bearing failure >

displacement

Controlled for soft,
_.‘ AX‘« fractured rocks

---------



Current LRFD Methodology

10.6.3.5 allows flexibility in the method used
Many engineers use equation 10.8.3.5.4c-2

This is equivalent to the N, . method that was
presented in the old ASD specifications
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Comparison of Presumptive to N,
Method based on RMR

Distribution
of Data
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Methods for Determining Bearing Resistance

APresumptive (AASHTO 2006 Table 10.6.2.6-1 from
NAVFAC DM-7)

TYPE OF BEARING MATERIAL

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

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

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

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

Compaction shale or other highly argillaceous
rock in sound condition

Well-graded mixture of fine- and coarse-
grained soil: glacial till, hardpan, boulder clay
GW-GC, GC, SC

Gravel, gravel-sand mixture,
mixtures (GW, GP, SW, SP)

boulder-gravel

Coarse to medium sand, and with little gravel
(SW, SP)

Fine to medium sand, silty or clayey medium to
coarse sand (SW, SM, SC)

Fine sand, silty or clayey medium to fine sand
(SP, SM, SC)

Homogeneous inorganic clay, sandy or silty
clay (CL, CH)

Inorganic silt, sandy or clayey silt, varved silt-
clay-fine sand (ML, MH)

CONSISTENCY IN
PLACE

Very hard, sound rock

BEAR\NG RESISTANCE (KSF

Recommended
Ordmary Range Value of Use
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Very dense
Medium dense to dense
Loose

Very dense
Medium dense to dense
Loose

Very dense
Medium dense to dense
Loose

Very dense
Medium dense to dense
Loose

Very stiff to hard
Medium stiff to stiff
Soft

Very stiff to hard
Medium stiff to stiff
Soft
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Methods for Determining Bearing Resistance

AEmpirical correlation to RQD (AASHTO ASD
4.4.8.1.1)

Upper limit curve
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If RQD is fairly uniform, J
use average RQO withind =8

If RQD withind =8/4 is lower,-
use lower RQD
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Methods for Determining Bearing Resistance

AMethods based on GSI

SURFACE COMDITIONS

INTACT OR MASSIVE - intact
rock specimens or massive in
situ rock with few widely spaced
discontinuities

BLOCKY - well interlocked un-
disturbed rock mass consisting
of cubical blocks formed by three
intersecting discontinuity sets

VERY BLOCKY- interlocked,
partially disturbed mass with
multi-faceted angular blocks
formed by 4 or more joint sets

BLOCKY/DISTURBED/SEAMY
- folded with angular blocks
formed by many intersecting
discontinuity sets, Persistence
of bedding planes or schistosity

DISINTEGRATED - poorly inter-
locked, heavily broken rock mass
with mixture of angular and
rounded rock pieces

LAMINATED/SHEARED - Lack
of blockiness due to close spacing
of weak schistosity or shear planes

DECREASING INTERLOCKING OF ROCK PIECES




Methods for Determining Bearing Resistance

AModified bearing resistance equations and bearing
capacity factors (COE EM 1110-1-2908)

q,, = 0.5 VBN, + YDN,

N, = 2 No'* (No + 1)

C

My = No' (NG - 1)

N =N,

q

N, = tan® (45 + ¢/2)




Methods for Determining Bearing Resistance

AEmpirical correlation of RMR to C and ¢f (Serafim
and Pereira, 1983; Bieniawski, 1989) and General
bearing resistance equation

Cohesion=C =104x RMR (in PSF)

RMR
2

Friction=¢, =5+

+0.5yB N, C,

WINNER for
RMR less than 50



Methods for Determining Bearing Resistance

AN_. method (AASHTO ASD 4.4.8.1.2) orm & s
method (AASHTO 2006 10.8.3.5.4c-2)

WINNER for
RMR greater
than 50




