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Pile Alignment And
Selection of Hammer

By Sidney P. Gilbert

THERE are many contributing factors involved to

produce an economical and efficient pile founda-
tion, and practical “know-how” of the contractor is a
very important element for a successful pile installation.
This is particularly true for alignment of piles during
driving and for the selection of the most suitable pile
driving hammer.

In the planning stage it is the design engineer who
must apply his own knowledge and experience with
that of the local contractors to produce a design on
paper — the plans and the proper specifications — and
in conformance with the local codes and practices. A
complete knowledge of the subsurface condition is
gained from exploration and the experience of the lo-
cal contractor is a major contribution to the informa-
tion and knowledge of the design engineer in provid-
ing the successful design of the pile foundation. Then
with the cooperation of the design engineer and the in-

spection agency it is the responsibility of the pile driv-
ing contractor to transform that design from paper to a
reality.

Besides pile alighment and the use of the proper
hammer, there are several other factors which contri-
bute to a good job. These are:

1) A clear understanding of the job specifications
and the local building code.

2) A thorough study and analysis of the soil con-
ditions as recorded in the boring logs supplied by the
design engineer or soils engineer.

3) A coordination of the sequence of the piling op-
erations with the general contractor and other subcon-
tractors.

4) Proper direction of the excavator to prepare the
site to accommodate the efficient movement of the pile
driving rig including provision for access and egress,
level travel, de-watering, sheet piling and bracing where
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Much practical know-how is gained by accepting the unusval as-
signment as well as the ordinary. Here is an example of an ex-
tremely difficult and unusval job — at the bottom of a four-sided
court in a multi-storyed building. Underpinning & Foundation Com-
pany has found it pays both owner and contractor to accept such
challenges.

required, and storage areas for piling.

5) The scheduling of delivery of materials and
equipment to insure continuity of operations once the
job is started.

PILE ALIGNMENT

1. Use of a Solid Level Base Under the Pile Rig.
On most pile jobs the use of timber mats is required
for adequate support of the rig. Only when the ground
to be traversed is stable and the distances between piles
considerable is it feasible to work without mats. Mats
are generally made up of four pieces of 12”7 x 12”
timbers 20 to 30 feet long, joined together by heavy
bolts. All pile driving should be done while the rig
is level, and this job is made much easier by having
the rig on mats which, in turn, are on level ground. If
the rig is slightly out of level this can be corrected by
placing plywood strips or wood planking under one
crawler or the other.

2. Use of Fixed Leads and a Power Spotter. Fixed
leads are a very convenient means of providing good
pile alignment. These types of piling driving leads are
connected to the head of the boom on the crane, and
at the bottom to a power spotter which in turn is se-
cured to the base of the crane. All these connections
should be fitted so that when the leads are in position
for driving there will be no movement between these
various parts. The power spotter permits rapid posi-
tioning of the leads at any distance generally between
20 feet and 35 feet (measured from the center pin of
the crane). Once the rig is leveled no further travel is
necessary to position piles within this working radius.

3. Plumbing the Leads and Pile Prior to Driving.

Once the rig is properly leveled for driving piles in a .

given area it is only a matter of raising or lowering
the boom and adjusting the spotter to complete “plumb-
ing up” the leads and the pile. Plumbness of the leads
and pile should be checked with a carpenter’s level
after the pile is set at the location where it is to be
driven and after the hammer has been placed on the

pile. Then the spotter can be positioned precisely to
the center of the pile and the boom adjusted to posi-
tion the leads vertically without being influenced by
the weight of the hammer.

4. Plumbing the Leads and Pile During the Driving.
As the pile is being driven it must be rechecked for
plumb and for lateral movement. Incidental lateral
movement (less than 3”) in the early stages of driv-
ing, is generally acceptable as long as the leads and
spotter are adjusted to continue driving the pile ver-
tically into the ground. Once substantial penetration
is made, and should the pile begin to drift out of
plumb, then practical judgment must be used: How
to correct? Should an attempt be made to force the
pile back to a plumb position by swinging or travel-
ing aaginst it and thereby run the risk of breaking
the pile? Or should the driving be continued by
“following™ the pile down; that is to allow the pile to
seek its own course into the ground? The Ilatter
approach may often result in pile drifts out of location,
but lessens the jeopardy of a broken or bent pile. Driv-
ing bowed piles — long piles that bow in the leads —
present special problems. Where possibie the side of
the leads should be held against the bow in the pile to
prevent additional deflection due to the driving. Other-
wise, it is necessary to secure a cable from the rig
around the front of the leads at the midpoint of the
bow. During this critical stage of driving, the hammer
should be operated at a slow speed to minimize the
whipping action of the pile. As the pile is driven into
the ground it is necessary to reset the cable around
the pile until enough penetration has been accomplished
and the corrective measures are no longer necessary.

5. Batter Piles. Driving batter piles requires close
control of the rig movement on the job. Just as for
plumb piles, all driving should be done with a level
rig. The pile batter is produced by adjusting the leads
and the spotter to the combination that produces the
batter required. This can be measured by means of a
carpenter’s level and a template (made from plywood)
cut to the indicated batter set against the inclined leads.
When the leads are at the proper angle the carpenter’s
level will show the front face of the template to be
plumb. Access to driving batter piles should be from
a direction parallel to or at right angles to the plane
of batter. If it is not possible to set the crane in such
a position it may be necessary to mount a “moonbeam”
attachment between the spotter and the bottom of the
leads. The moonbeam permits lateral motion of the bot-
tom of the leads and can produce batters when normal
access to the pile location is not feasible.

HAMMER SELECTION

The selection of hammer by ram weight and rated
energy, should provide the maximum capacities, gener-
ally, that when used will not damage the piles. The
selection of hammers is dictated in some codes for
specific types of piles and loadings. There are many
codes in force today and each one has its own basis
for determining the type of pile, hammer and pile ca-
pacity to be used under a certain set of conditions. So
it is essential to restrict the type of hammer selected for
a job to only those specifically permitted by code. In
connection with these restrictions, specifications often
further limit the hammer options that the contractors









