Spread Footing Analysis, Design,
Inspection and Construction

Dr. John C. Lommler, Ph.D., P.E.
AMEC Earth & Environmental
Albuguerque, New Mexico




Allowable Soil Bearing Pressure

History

Bearing Capacity Equations

Limit States: Strength and Serviceability
Current ACI Footing Design Method

Combination of Geotech. ASD and Struct. LRFD
Why Change to Geotechnical LRFD?
nconsistent Reliability with ASD

What to Expect when 0
Need to DIscuss expect ¢




A Word About Nominal versus Ultimate Soill
Bearing Pressure

Footing I nspecti ons,

If Footings Properly Designed, and
Compaction Tests Passed, Why Problems
Experienced by Built Structures?

Why are Structural Engineers Sued for
Foundation Problems, if They used
Recommended Bearing Pressures?

Stop Falling on Your Sword!



Hi st ori call vy, | t  he
to determine a f oot
bearing pressure.

Prior to WWI (19600C¢C
engineers used experience based bearing
pressures In their local building codes.
GEOs checked soil | t
determine which code value to use.

BC values not always conservative



1904 Design GuideBearing Capacity

BEARING VALUE OF FOUNDATION SOILS

928. There is some difference of opinion regarding the
safe bearing value of foundation soils, due probably to the
difficulty of arriving at any experimental results that will
have a general application. Conservative engineering prac-
tice, however, dictates that the greatest unit pressure on the
different foundation soils shall not exceed the values given

in Table I.
TABLE I

SAFE BEARING VALUES OF DIFFERENT FOUNDATION
SOILS

: . Tons per
Material Square Foot

Granite rock formation

Limestone, compact beds

Sandstone, compact beds

Shale formation, or soft friable rock

Gravel and sand, compact ;
Gravel, dry and coarse, packed and confined. .
Gravel and sand, mixed with dry clay........
Clay, absolutely dry and in thick beds

Clay, moderately dry and in thick beds

Clay, soft (similar to Chicago clay)

Sand, compact, well-cemented, and confined. .
Sand, clean and dry, in natural beds and confined
Earth, solid, dry, and in natural beds




When engineers wanted to use allowable
bearing pressures that exceeded building
code values, the Geotechnical Engineers
performed nfull sce

These footing tests rarely resulted In
punching shear or rotational bearing
capacity failures (primarily in soft clays).
Most often they were limited by excessive
settlements (like pile load tests of today).



Geotechnical Engineers saw an opportunity
when clients resisted costly footing load tests.

Usi ng t he new scilence
developed equations that calculate the
Aul ti mateo footing so
shear strength properties, C andi.

Terzaghi Bearing Capacity Equation

(l ater equations had numer ous S h a



Others took full scale load tests and correlated
results to SPT, blow count values

This chart is attributed to Ralph Peck:



