SURE -LOCK

CONCRETE PILE SPLICES

FOR TENSION, COMPRESSION AND MOMENT
ANY SIZE & SHAPE OF CONCRETE PILES
FAST, EASY & RELIABLE PILE SPLICING
USED FOR 30+ YEARS IN US & CANADA PROJECTS

SURE-LOCK SPLICES ARE INTERLOCKING STEEL CONNECTORS
PRECAST INTO PRESTRESSED CONCRETE PILES --
FAST, RELIABLE FIELD SPLICERS FOR SEGMENTED PILES

Each Section of the site is set up to print separately, approx. 24 pages total.

PILE SPLICES, INC
264 Cazneau Ave., Sausalito, CA 94965
Phone: 415-331-7260 Fax: 415-331-7261



OVERVIEW - SURE -LOCK PILE SPLICES

HOW DO THEY WORK?

SURE-LOCK splices use a male-female connection with steel plates and attached rebar
anchors precast into the ends of the pile segments.

When splicing, rectangular high-strength steel bars are driven into the matching annular
grooves of the plates, forming a shear key joint.
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Male/female splice halves are interchangeable. 24" & 30" sq units have 4 bars at 90°.

TYPICAL APPLICATIONS

If pile lengths are too long for casting, hauling, or driving in one piece.
Where low head-room or height restrictions requires short segments.
Enables the use of smaller equipment for cheaper hauling or driving.
Where it is in the public safety interest to loft and drive shorter segments.

SIZES AND SHAPES

Standard sizes: 12", 14", 15", 16", 18", 20", 24" and 30".
Special shapes and sizes are made -- for cylindrical or composite piles, eg.



OVERVIEW - SURE -LOCK PILE SPLICES

ADVANTAGES OF THE SURE-LOCK SPLICE

Designed to meet or exceed any pile capacity or load requirement.

Adaptable to virtually any pile size, shape, and strand pattern.

Positive locking 1 cannot come apart during driving.

Splicing time is minimal i no welding, grouting, or epoxy needed, minimizing field

labor.

o Proven and reliable T tested, and extensively used for 25+ years in all types of
projects.

« Design calculations satisfying the latest US and Canadian engineering and code

standards for prestressed piles are provided.

PRICING

1. The SURE-LOCK is adaptable to virtually every pile design. However, since
some designs have much higher strengths than others, even for the same pile
size, it is necessary to match strength requirements. If the splice was
standardized for the highest strength pile it would be too expensive for the
standard commercial pile design of the region. Splice costs reflect strength
requirements.

2. The SURE-LOCK is made in customer specified quantities to suit project
requirements. There are some stocked standard QPL18" and 24" splices for
FDOT projects at the present time.

TO OBTAIN A FIRM QUOTATION, we need to know as many of these
factors as possible:

1) Pile design: concrete strength, strand size, number, and location.

2) Any particular bending and/or tension requirements on the drawing or in
the specs, or epoxy dowel splice details if given as an option.

3) Possible quantities (minimum number, maximum, how many test piles). Will
there be a small quantity of indicator/test piles needed before production
piles are ordered?

4) Best approximation of schedule: when test pile splices and production pile
splices would be needed at the casting yard.

We constantly work at improving prices by manufacturing efficiencies with no
compromise to quality to keep world leadership in cost effectiveness, reliability, and
engineering that the SURE-LOCK splice is known for with prestressed concrete piles.



ENGINEERING & DESIGN - SURE -LOCK PILE SPLICES

MODULATION OF STANDARD CONFIGURATION

Pile capacities change with strand quantity, diameter, location and concrete
strength. A wide variety of pile designs are used throughout North America, even
within one pile size.

The SURE-LOCK splice load bearing elements are designed to meet strength
requirements (see "Specs") using the standard configuration and modifying main
plate thickness, size of locking bars, and size, number and length of rebar
anchor/pile end reinforcement.

CALCULATIONS

Calculations verifying the mechanical ability of the load-bearing components to meet
specified capacities in tension, bending, and compression are submitted, with
detailed shop drawings.

Rebar anchor/pile end reinforcement is designed to ACI/AASHTO, DOT, and/or
building code requirements, and calculations are included. The SURE-LOCK uses
only Dayton/Richmond threaded Dowel Bars which give 100% strength of each
rebar size, instead of cut threading rebar ends which reduces the effective tensile
area by one rebar size.

TEST REPORTS

There are no standard precast pile designs used throughout North America. Pile
designs tend to be regional and vary with the customer. Therefore, it is not practical
or economically feasible to have tests for every pile design, project, or have blanket
certifications (such as ICBO) that are meaningful.

SURE-LOCK test reports are representative and verify the design methodology:
1) University of Illinois (Gamble) 14" sg. splices.
2) Ecole Polytechnique (Houde & Roux) 14" sg. & 16" oct. splices.
3) Gerwick Eng. (Ben Gerwick) 12" sq. splices.
4) Hawaiian Dredge & Const. (Naaru Tower) 16" oct. splices.
5) Haley & Aldrich (US Courthouse, Boston) 14" sq.
6) Florida DOT Laboratory Tests of 24" sq. splices.
See "Contacts" for Test Report requests.



http://www.dot.state.fl.us/structures/Research%20Projects/Load%20Test%20on%20Sure%20Lock%20pile%20splice.pdf

ENGINEERING & DESIGN - SURE -LOCK PILE SPLICES

CORROSION

o Studies by the National Bureau of Standards (Materials Research, Metallurgy Div.)
conclude that steel pilings are not significantly affected by corrosion in undisturbed
(anaerobic) soils, regardless of soil types and properties. A copy of this report is
available.

o CalTrans reports of extraction of earthquake collapsed Cypress Viaduct steel pipe
piles in Oakland indicate that no significant corrosion occurred in 35+ years despite
presence of high levels of chloride, sulfates, and low values of soil resistivities. A
copy of this report is available.

e A steel splice can be safely located in the concrete pile zone that is in previously
undisturbed (anaerobic) soil, and below ocean and river scour lines. (See "Projects”
for some pier and bridge installations.)

INNOVATIVE USES

e The SURE-LOCK has been used to connect different pile sizes (20" sq. tops to 16"
oct. bottoms -- Keehi Interchange, Honolulu; and 16" sq. tops to 14" sq. bottoms --
Mission Bay, San Francisco -- see "Photos" section) for higher pile moment at the
top of the pile. This approach is an opportunity for pile designers working with
seismic considerations to save client money, since pile design moment load is
maximum in the top 10-30 ft. and it is unnecessary to keep the same moment
capacity below that.

o The SURE-LOCK is a relatively ductile connection for seismic area 3 and 4
considerations. Kobe results indicate that concrete piles spliced with steel did not
fail before non-spliced piles did..

e« The SURE-LOCK has been used to make up thousands of 16" oct. 3 segment, 270
ft. long piles; 7 segment, 180 ft. long piles (Keehi Interchange 1981-5); and 8
segment, 64 ft. long piles (San Francisco Airport Expansion, 1997). No project has
had a splice failure.

e« SURE-LOCK splices can connect composite piles, composite to concrete, and pipe
to concrete (a yet undiscovered combination by designers that would save clients'
cost). Think of a problem and my team will work with you to solve it safely and
cost-effectively.



SPECIFICATIONS - SURE -LOCK PILE SPLICE

Cost of the SURE-LOCK splice is generally governed by the moment capacity
requirement. Please contact us for further discussion.

SAMPLE SPECIFICATIONS

"Piles with mechanical splices, such as the Sure-Lock Splice (Pile Splices Inc.
415-331-7260) are allowed as an alternative to one piece piles provided that the splices
are located at least ___ ft. from top cut-off and ___ ft. below scour elevation, and :

1. Splice capacity in tension, bending and compression is equal to the epoxy dowel
splice as shown on the Contract Drawings/Standard Specifications. Calculations
and shop drawings to be submitted for approval.”

or
2. Splice capacity in tension, bending and compression is at least Kin
tension, K-ft. in bending, and full pile capacity in compression. Also, the

splice must have tension capacity greater than allowable driving stresses.
Calculations and shop drawings to be submitted for approval.”
or

3. Splice capacity in tension, bending and compression is equal to ultimate pile
capacity. Calculations and shop drawings to be submitted for approval.”



CASTING - SURE -LOCK PILE SPLICE

Recommended Casting Instructions

A note to estimators - splice installation moderately increases pile casting cost, and this
varies by pile size, labor rate and casting yard methods in a geographical region.

ASSEMBLY

1. Male and Female splice plates are shipped palletized and are interchangeable.
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2. Threaded rebar anchors are shipped separately.

3. Screw the bars into tapped holes in the back sides, making sure that the ends do
not protrude through the plate face.

4. The bent rebar is screwed into the Female splice half with the offset to the inside
of the spiral per drawing.

5. The outside of the Male plate and inside of the Female plate groove edges must
be protected from concrete spills. Run duct tape around edges before placing in
forms.

Male Splice Half Female Splice Half
Section Showing Typical Set-up in Casting Bed



