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Use of RMR to Improve Determination of 

the Bearing Resistance of Rock



ASD Design

Q

v max < v allowable

Å v allowable is a presumptive 

allowable bearing capacity

ÅObtained from AASHTO Specs

ÅBased on a limiting settlement 

only (usually İ to 1 ñ)

ÅShear failure of foundation 

assumed to be not controlling



LRFD Design
Service Limit State
Å Compute 

displacements and 

compare to tolerable 

displacement

Strength Limit State
Å Check sliding failure

Å Check overturning (e)

Å Check bearing failure

z

x

Controlled for soft, 

fractured rocks



1. 10.6.3.5 allows flexibility in the method used

2. Many engineers use equation 10.8.3.5.4c-2

3. This is equivalent to the  Nms method that was 

presented in the old ASD specifications

Current LRFD Methodology
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Spread Footings

Drilled Shafts

Distribution 

of Data

Comparison of Presumptive to Nms

Method based on RMR
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ÅPresumptive (AASHTO 2006 Table 10.6.2.6-1 from 

NAVFAC DM-7)

Methods for Determining Bearing Resistance
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ÅEmpirical correlation to RQD (AASHTO ASD 

4.4.8.1.1)

Methods for Determining Bearing Resistance



ÅMethods based on GSI

Methods for Determining Bearing Resistance



ÅModified bearing resistance equations and bearing 

capacity factors (COE EM 1110-1-2908)

Methods for Determining Bearing Resistance



ÅEmpirical correlation of RMR to C and f (Serafim

and Pereira, 1983; Bieniawski, 1989) and General 

bearing resistance equation

Methods for Determining Bearing Resistance
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qn = c Ncm + Df Nqm Cwq + 0.5 B N m Cw

WINNER for 

RMR less than 50



ÅNms method (AASHTO ASD 4.4.8.1.2) or m & s 

method (AASHTO 2006 10.8.3.5.4c-2)

Methods for Determining Bearing Resistance
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WINNER for 

RMR greater 

than 50


