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How To Determine Critical
Section of Timber Piles

By Louis J. Capozzoli, Jr.

«..a pile driven to hard stratum with sufficient
energy to develop its ultimate strength at its tip,
the critical section will be at the pile tip.

. « . if the stratum does not have sufficient strength
or the driving is not hard enmough to develop
the ultimate strength of the tip, the critical sec-
tion can be at the butt, if the skin friction around
the pile is sufficiently high.

. « . the critical section for friction piles is always at
the butt of the pile or at the top of the bearing
stratum.

Dr. Louis J. Capozzoli, Jr., P.E., CEC
Louis J. Capozzoli & Associates, Inc.,
Consulting Engineers,
Baton Rouge, Louisiana

Dr. Capozzoli, author of this artlcle as well as the first
article in the “Pile Foundations: Know-How” series —
“Current Status of Timber Foundatlon Piles” — has per-
formed consulting engi-
neering on more than 1,-
000 soils and foundations
projects, across the coun-
try. While much of this
experience has been in
Louisiana and the Gulf
South areas, the wide vari-
ation of soils found there
has provided sufficient ex-
perience for the successful
performance of many proj-
ects as far away as 1,000
miles from his home base.

The cases Dr. Capozzo-
li cites in “How to Deter-
mine Critical Section of
are all based upon the above-mentioned

Timber Piles”
experience and knowledge.

DESPITE the use of timber piles before the dawn of
recorded history, the location of the critical sec-
tion in a timber pile still raises some questions. This
is because nature, in providing us with timber piles,
grows the piles with a taper. This taper, recognized
in all specifications, is advantageous from many points
but also causes problems. The advantages of the taper
are: easier driving due to a smaller tip where most of
the driving resistance is generated; a tendency to densify
sands by providing lateral pressures thereon; and a
large butt to absorb heavy driving energy when getting
the pile to final penetration and also to provide sup-
port for other construction timbers. Some of the prob-
lems produced by the taper are: less cross section
area at the deeper depths for primarily point bearing
piles; minor difficulties in handling since the tip is
not as strong as the butt; and the necessity to consider
many variables when determining the location of the
critical section.

For any piles of uniform cross section, the critical
section is just below the pile cap and the structural
analysis and the design of the pile is complete. The
problem is not so simple for a tapered pile. Some spec-
ifications for allowable loads on timber piles took the
critical section at the pile tip and based the total allow-
able load on the pile tip area and an allowable stress
thereat. This was reasonable when one considers that
the early development of this country was along rivers
and other waterways in the northeastern area. In both
cases piles were driven through relatively soft strata
down to firm bearing, often to rock or river deposits
of sand and gravel. The piles were essentially point
bearing, and considering the stresses at the tip to be
the critical ones was quite reasonable. As engineer-
ing knowledge advanced, it was realized that even soft
soils provide some skin friction and the stresses at
the tip were not always the most critical. Many codes
recognized this and stated that the allowable stresses
at the critical section rather than the tip must not
exceed a limiting value. Other codes merely allowed
a percentage increase in the total pile load over that
given by the allowable stresses at the tip. This latter
case eliminates the need for calculation of a critical












