WWW.PILEDRIVERS.ORG

The Benefits of Double
Clamp When Driving Wide
Sheet Piles Guide

PDCA Steel Sheet Pile Committee

y



4-\_// \_a
2756 "

Lightweight wider sheet piles

Sheet pile manufacturers have steadily increased
the width of steel sheet piles over the last 20
years to improve the efficiency of the installation
process. The introduction of the ‘700" series
based on a 700 mm (27.56”) width and up from
18” wide was a significant boost to productivity. It
was the introduction of 770 mm (30.3”) in very
light sheet piles such as Z12-700 to Z14-770 that
started to see problems materialize.



An ldentified Problem
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Lightweight wider sheet piles

The wider the sheet pile the more skin friction is developed
across the sheet pile area during installation. Typical vibro
hammers use a single clamp that sits across the center lock
of the pair. While this works well with 700 mm wide the
limitations of using a single clamp became apparent with
the lightweight 770 mm wide.

The additional skin friction developed on the wider pile
created increased penetration resistance. The hammer
energy increased to ensure penetration led to increased
stress on the sheet pile where it is clamped by the hammer.

On a thin wide sheet pile a single clamp’s concentration of
hammer energy at the locks can lead to fatigue and
localized steel failure at or near the lock.

The failure outlined here is well recognized by contractors.
Repair procedures such as cutting out the failed piece and
welding in a replacement piece cut from a spare pile are
common.




Heavy Wider Cold Form Sheet Piles

A second and less well recognized problem
is occurring with the recently introduced
higher capacity cold form sheet piles.

This appears to be the same problem of
wider sheet pile, excessive skin friction and
eventual steel failure at the lock.

Upon close examination the actual cause of
failure is quite different.

To understand the cause of failure we need
to look at the difference between Hot-rolled
and Cold-formed locks.



Hot Rolled & Cold Formed
Locks

The Cold rolled sheet pile
Has a constant flange, web
and lock thickness.

Larger Cold rolled sheet piles have proportionately larger
locks where Hot rolled sheet piles can maintain the same
lock size through the range.

Thie Hot rolled sheet pile has
variable flange, web and lock
thickness




Hot Rolled & Cold Formed

Locks

Hot rolled lock dimension approx. 4 inches

Larger Cold rolled lock dimension approx. 5 inches



Hot Rolled & Cold Formed
Locks

Throat opening ‘- ‘
Approx.4.5 “
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Installation Issues

Not only must the operator
ensure the lock is nested
accurately within the throat
but must also ensure that
the pile is centered plum
within the throat. If the pile
is even slightly out of plum it
will catch the edge of the
throat and cause excess heat
as it vibrates against the
throat. This will lead to the
damage visible here.

Out of plum pile
within the vibro
throat leading to
the lock melting
here.



Hot Rolled & Cold Formed
Locks

Lock width Approx. 5.0 “

Clearly the cold form lock will not fit well into the standard
throat opening.
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Cold Formed Locks Within
Standard Throat Opening

The lock doesn’t quite fit and it catches the
edge of the lock here.

This causes the clamp to raise slightly at this point and
concentrate the vibro energy into the left flange edge.
This inevitably leads to the flange steel failing.



Cold Formed Locks Within
Standard Throat Opening
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This leads to endless repair as lock after lock is ripped near
the vibro jaws. Costly and time-consuming repairs are
needed, adding significant cost to the job.




A Solution

Steel Sheet Pile
Double Clamps

Double clamps distribute the vibro
hammer’s energy concentrically down
each pile in the pair. With wider
lightweight sheet piles the additional
skin friction that is a problem for single
clamps is easily dealt with.

For larger cold form sheet piles, a
double clamp solves the lock size issue
and eliminates lock fit concerns
completely.




A Solution

The use of single clamp vibros are
a staple of pile driving in the US.

In Europe double clamps are used
extensively.




Many hammer manufacturers have double clamps
available. Yet adoption is rare for multiple reasons:

* Understanding of the problem with lightweight
wider piles tearing due to excess soil resistance
but just accepting it as something they have to
deal with!

* NO understanding that failures at the locks of
heavy wider cold form sheet piles are caused by
the lock being slightly too big for the clamp
throat!

* Alack of understanding that double clamps solve
these problems.

* Lack of awareness of double clamp availability.

* Perception of prohibitive cost despite actual costs
to move to a double clamp being relatively small.

* Preference to stick with single clamps despite the
flaws.



Double Clamps Available

This is not a case of hammer manufacturers not having a
double clamp option for pile drivers but rather a
combination of lack of industry awareness, virtually no
promotion and lack of education to pile drivers on their
adoption and use.

Manufacturers with Double Clamp Options:
 ABI

* American Piledriving Equipment

* Bruce Equipment

* Dieseko USA/PVE USA

 Giken
e Hammer & Steel Global, LLC
 HPSI

* International Construction Equipment, Inc.
* Liebherr

** The equipment pictures were provided directly by the
manufacturing companies and are not endorsed by PDCA.
PDCA is providing information only on the availability of
double clamp applications. **

All questions on availability, spec information, costs, etc.
should be directed to the manufacturer.
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Cost Comparison Scenario

ABI — Provided Cost Data

Drive SKZ 38 or JZ 127 Cold form sheet pile at 60
ft length

e Crane suspended vibro + power pack - $12,500
* Crane rental - $10,000
e 4xcrew-S4,000

Total cost $26,500 /month

e ABI rig + vibro + 2 crew (for single clamp)
— $42,000/month (2 x production speed)

* ABI leader rig + 2 crew + double clamp
— $46,000 /month (2 x production speed)

(no head damage)



Cost Comparison Scenario

ABI — Provided Cost Data
Drive SKZ 38 or JZ 127 Cold form sheet pile at 60 ft length

* Crane suspended vibro + power pack - $12,500
e Crane rental - $10,000
e 4xcrew -54,000

Total cost $26,500 /month

* Additional costs, including repair to damaged pile heads:
— SKZ 38 @ 60ft = 5.34 tons
— Driving 10 pairs/day = 220 pairs/month
* Each pair needs 1ft repair/month, 3.7 pairs x 60ft = 19.8 tons
— §2,000/ton = $39,600
— Welder: $5,400/month

» Additional Repair Expenses: $45,000/month

* Total Cost using Crane Suspended Vibro= $71,500/month
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Cost Comparison Scenario
ABI| — Drive SKZ 38 or JZ 127 at 60 ft length

* Crane suspended vibro + power pack -
$12,500

e Crane rental - $10,000

* 4 xcrew -54,000

* [Repair Costs - $45,000
Total cost $71,500 /month

e ABI rig + vibro + 2 crew (for single clamp)
— $42,000/month (2 x production speed)

* |/ABI leader rig + 2 crew + double clamp
— $46,000 /month (2 x production speed)

(no head damage)
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Summary

nen the added costs of cutting and
nairing the heads of damaged sheet

o]

e pairs are considered it is clear that

costs almost triple from $26k/month to
over S70k/month.

Compared to what appears to be a higher
initial cost for a Leader rig and double
clamp approach, over all it turns out to
be a significantly lower cost.

Crane suspended vibro + single clamp:

S71,500/month

ABI leader rig + 2 crew + double clamp:

S46,000/month
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