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LANGASTER GOMPOSITE, INC.

design engineers/manufacturers of Composite Posts

1000 Houston Street, P.O. Box 247, Columbia, PA 17512-0247
tel 717-684-4440 fax 717-684-4445




COMPOSITE POST 406™

There is an ever increasing demand for piling made of materials that exhibit more
beneficial characteristics than have been traditionally available. Lancaster Composite,
Lancaster, PA has responded to this need with the introduction of the Composite Post 40
product line.

Composite Post 40™ delivers the bending strength of sch. 40 steel with the flexural
stiffness of wood. Where strength, energy absorption, durability and a positive
environmental impact are required, Composite Post 40™ is the choice.

A truly superior product must meet the standard performance demands and deliver with
affordable cost. Composite Post 40™ accomplishes this with innovative design efficiency.
Composite Post 40™ incorporates space age technology and advanced materials to build
the most cost effective concrete piling available.

DESIGN

Composite Post 40 marine piles consist of a Fiber Reinforced Polymer (FRP) shell which
acts compositely with a high strength concrete core. Structural behavior of the piles in
flexure and tension primarily utilize the capacity of the FRP shell. In compression and
shear, however, the concrete core is the primary structural element. Tests have indicated
that proper concrete mix designs and production methods can produce sufficient bond of
the FRP shell and concrete core for the piles to act compositely. Further the FRP shell
protects the concrete core from damage while providing external reinforcement. The
concrete core provides dimensional stabilty of the FRP shell, enabling the shell to develop
its full flexural capacity without crimping or local buckling. Together they produce a
superior product having the best capability of both materials.

FULL SYSTEMS DESIGN

STRUCTURAL PILES FOR PIERS, DOCKS, WHARFS, BOARDWALKS & SEAWALLS;
FENDERING, DOLPHIN CLUSTERS, MONOPILES; NAVIGATIONAL AIDS;
FOUNDATION PILES, COLUMNS.




MARINE PILING MATERIALS: advantages/disadvantages

Materials Advantages Disadvantages
Wood e standard in industry rots
e marine structure designs using wood are subject to marine borers, termites, worms, €tc.;
common severe damage can occur very quickly
s inexpensive initially increasingly regulated due to toxic chemicals
Hazmat: increasing costs to safely install and
dispose due to toxic chemicals
only 10-15 year life cycle
increasing, critical shortage of uniform long-
lengths....leading to high prices
unreliable design loads
Aluminum ¢ corrosive resistant, though surface decay very expensive
must be taken into account; best use is in elecrolysis can corrode surface quickly
freshwater only most alloys are very much effected by salt
metallic finish is undesirable
Steel s reliable strength rust/corrosion is a BIG problem
s marine structure designs using steel are maintenance is extremely labor intensive
common rehab work is very expensive
Concrete * reliable strength cracks and spalls due to exposure to corrosive
e  [ower price than steel factors (salt, water)
s  marine structure designs using concrete quality control is 2 major problem
are common particularly poor performance in freeze/thaw
environment
corrosion mitigation measures costly and of
limited effectiveness
potential to crack during handling and driving
contains metal cabling or cages that rust
not off-the-shelf, stocked item
subject to attack by concrete borers in certain
loads
Composites s cannot rot, rust, or corrode engineers unfamiliar with material

not subject to marine borers and ship
worm damage

uniform piles available in any length, in
any quantity

easy to handle and drive
electromagneticaily invisible

not hazmat

low/no mainteriance

color available

low price and life-cycle cost

greatly extended service life

reliable design loads

off-the-shelf product with established .

perceived as “new” material

standard performance




BENEFITS OF COMPOSITE POST 40

STRENGTH
DEFLECTION / MEMORY

Equal to/or greater than the strength of Sch. 40 Steel pipe of the same diameter.

Beneficial property where the post/pile deflects three times as far as steel before failure
and then returns to its original position.

CORROSION RESISTANCE  Cannot not rust, rot or spail. Not subject to marine borer damage. More durable than
stainiess steel. Withstands harsh environments (low temperatures, freeze/thaw, salt,
harsh chemicals, etc.) ’

STANDARD SIZES 67, 87, 10", 127, 147, 16” OD’s. Continuous lengths up to 115 feet. (Monopiles &

- columns up to 8’ OD available.)
" . DRIVABLE Easily driven in solid soils by conventional means (diesel hammers). “Handles and
drives like a steel pipe pile.” (PDA’s available)

HANDLING / STORAGE ~ Use conventional equipment & procedures.

SKIN FRICTION Overwrap of glass roving wrapped into the lower section of the FRP tube during
manufacture create surface ridges, resulting in exceptional skin friction.

CONNECTIONS CP40 can be drilled. . Use traditional methods for system connections (bolting,
collaring, etc.).

COMPATIBLE Materials with matching service lives available: plastic lumber, stainless steel, etc.

U.V. PROTECTION Two part system: marine-grade coatings shield the FRP shell from U.V. exposure;
U.V. inhibitors in the shell’s resin matrix preciude any U.V. degradation. _

COLOR The FRP tube is pigmented throughout, providing permanent color: Black & Brown.
Custom colors available.

NON-TOXIC Materials comply with all local & federal environmental regulations. No leaching of
harmful chemicals associated with wood piling or heavy metals into surrounding
waters. Pile is cleanfill and will not harm the ecosystem in which it is placed.

RECYCLED MATERIAL Recyrled materials can be incorporated in the solid core.

NON-CONDUCTIVE Impervious to anodic/cathodic corrosion. {deal for electromagnetically semsitive

’ installations.

QUALITY CONTROL FRP shell manufactured with ISO 9001 accreditation; CP40 precast procedures
according to PSI/PCI MNL 116-85.

PRE-CAST Produced near installation site or at our facilities. QC handled during fabrication,
prior to acceptance & installation. Uniform material with predictable performance.

_AVAILABILITY Available worldwide from plants in Texas, Georgia, Holland, Saudi Arabia,
Singapore & Indonesia. Call to verify current lead times.
COST Competitive with traditional materials of similar strength, corrosion resistance, and

service life.
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ULTIMATE DESIGN VALUES

BENDING MOMENT COMPOSITE POST 40

PILE DIAMETER SECTION MODULUS | BENDING STRENGTH

(inches) (in’) (in-kips)

6 (6.625) 15 340
8 (8.625) 31 680

10 (10.750) 62 1210

12 (12.750) 102 2002

14 (14.000) 150 2947

16 (16.000) 223 4387

AXIAL STRENGTH COMPOSITE POST 40

PILE DIAMETER LENGTH AXIAL STRENGTH
(inches) _(feet) (kips)
6 (6.625) 12’ 397

24 99
36’ 44
Pc 192
8 (8.625) 12 1127
24 282
36’ 125
Pc 325
10 (10.750) 12’ 2752
24 688
36 306
Pc 510
12 (12.750) 127 5384
24 1346
36 599
Pc 713
14 (14.000) 12’ 9052
24 2263
36’ 1006
Pc 925
16 (16.000) 12° 15442
24 3860
36 1717
Pc 1209

NOTE: See enclosed specification for strength reduction factors and other design considerations.




DESIGN VALUES

PHYSICAL PROPERTIES
COMPOSITE POST 40 *

Bending Stress (psi) 25,000

Be:ndinngodulus (ps1) 2.8x10°

Compressive Stress (psi) 25,000

Compressive Modulus (psi) 2.8 x10°

Shear Stress (psi) 8,000

Water Absorption (%) 0.07

Strain (%) 0.90

Density (Ibs./ft") 145

MATERIAL PERFORMANCE
COMPOSITE POST 40 *
12.75”7 O.D. | 14.44” 0.D. | 16.50” O.D.
Bending Stress (psi) 25,000 25,000 25,000
Modulus of Elasticity (psi) 2.8x10° 2.8x10° 2.8x10°
Moment of Inertia (in*) 845 1,413 2,411
Stiffness (EI) - (Ibs in?) 236x10°| 395x10°| 6.75x10°
Max Load - 20 Foot Beam (ultimate, 1bs) 40,000 58,500 87,600
Max Load - 10 Foot Beam (ultimate, lbs) 80,000 117,800 175,300
Displacement (ultimate, inches to failure)

20 foot 13.2 7.9 6.2
10 foot 3.5 2.1 1.6

* All values above reflect appropriate safety factors
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ENGINEERING

INSIGHTS

Engineering chalienge:
Design non-magnetic plles:
for a Navy degausstng piet::
in the Gulf of Mexico that:
will meet the Navyss
strength  requirements;’
stand up to extreme salin:’
ity and other harsh marine -
conditions with minimum
maintenance and provide
a cost-effective aliernative.
to traditional materials.

PILE ON THE

The U.S. Navy calls composite piles
Mexico environment.

hen the Navy designed its EMR Facility
WPier at Ingleside, Texas {near Corpus
Christl), it was looking for a few good piles.

Unlike steel, these piles would have to stand up to
extreme salinity in the Gulf of Mexico. Unitke wood,
they would have 1o retain their integrity at water level
{the “splash zone") where they would be alternately
submerged and exposed. And since this wouid be a
degaussing pler, designed to demagnetize ships’
hulls making them less vulnerable {0 underwater
X . mines, the piles would have to be non-magnetic —
;a;é:s :ﬂgrzzmim another requirement excluding traditional steel.
R .-_ When the Navy drew up its plans

o ..: for the pier. it specified concrete

pilmg with stainless steel pre-
;. stressing tendons — a non-
s \Ne, . corrosive and non-mag-
_netic, put—costly,

Wt

Design solution: ;
Pre-cast. internally suressed:
composite piles fashioned:
from E-plass/epoxy ﬂla«-
ment wound tubes with an™
expanding cementitious-
core. Proprietary longitudi-
nal/circumferential wrap:

LANCASTER ‘... A7
COMPOSITE PILE' i /73

e b ¥

" Cementitipus
loam core at
g JOlm psi

E-glass/epoxy tube. or
jacket, appmmﬁ'w :
14 Inch thick : .+~ I

Fig. 1. Three design features work " ) . Composue

together to provide performance.: - — i tube
characteristics for Lancaster piles: (1) E: by Al mer! l:ock| ext-
. 400base -

a fllament-wound jacket” with a

unigue fiber orentation, (2} an ° -coatand :
expanding cementitions foam core ‘A"g;hud"

and (3) a “synthetic lock” betweenthe‘-
internal stress of the expanding core:
material. A two-layer ooaung.oi,
vides external protection.

By Jan Stapleman, Managing Edtior

ABUSE

into service in the harsh Gulf of

alternative to regular steel.

Robert Greene, president of Lancaster
Composite Inc. (Columbia, Pa.) had a better idea.
He approached the Navy about trying out
Lancaster's pre-cast, internally stressed composite
piles. Greene provided test data showing the com-
posite piles surpassed the performance character-
isties of the materials originally specified by the
Navy and pointed out that his product would cost
a third Jess as well. The pier’s designers decided to
Ty out the Lancaster product for a portion of the
pier. When the pier was built, 95 of the total 260
piles were of Lancaster's composite design —
E-glass/epoxy filament wound tubes with an
expanding cementitious core.

Installed in July of 1997, the 95 piles range m
length from 42 to 73 ft and include four different
structural applications: walkway batter piles (14-
inch outer diameter), vertical and batter piles at the
header pier (14-inch and 16-inch outer diameters),
approach dolphin {a cluster of plles located at a
pler's corner, 12.7-inch outer diameter} and fender
piles (16-inch outer diameter).

When Lancaster began producing marine piles in
1993, the company applied what it had learned
over the previous five years of manufacturing posts
and poles of all sizes. According to Greene, the
design of Lancaster’s posts, poles and piles evolved
through several fabrication processes, including
pultrusion, filament winding and hybrid processes

- Incorporating both. The progeny of that evolution is
. the Composite Post 40 Marine Structure — the
- basxc design used for piles in the Ingleside profect.

" Greene says although Navy specifications
. required an axial load-bearing capacity of S0 tons,
" Lancaster's 14-inch-diameter piles tested at 225
"tons — as determined by pile-driving analysis
-particular to the soils at the Ingleside site. The
77" 14-inch piles demonstrated a 61.2 pst section
modulus and a bending strength of more than
2.900 inch-kdps, which is equal to Schedule 40
steel of the same outside diameter. {See accompa-
nying table for additional performarce values for
Composite Post 40 piles of various diameters.)




Flexural properties, referred to as “memory.”
allow the Lancaster piles to deflect more than twice
as far as steel and still return to their original posi-
tion (15° compared to 6" with Schedule 40 steel).
This makes them especially suitable as fender
piles; flexure tests showed the piles exhibited both
the deflection and ultimate moment necessary to
withstand berthing loads applied by most vessels.

Greene says three design features work togethier
to provide the piles’ perfortnance characteristics:
{1) a filament-wound jacket with a unigue fiber ori-
entation and an integral ridge at the bottom to pro-
vide sofl friction, (2} an expanding cementiious
foam core and (3} a “synthetic lock™ between the
jacket and the core produced by the internal stress
of the expanding core material.

IT'S A WRAP

Greene took his design for a filament-wound fiber-
glass tube to Ameron International Fiberglass Pipe
Group {Houston) because of that company’s versa-
tility in tailoring its fillament winding processes to
customers’ needs. Greene's need was for a tube
with greater longitudinal strength than would be
required for an ordinary pipe — to hold up to bend-
ing stress — and for sufficient circumferential
strength to provide containment. Although he won't
disclose the proprietary wrap ratio for his fiberglass
tubes, Greene says the emphasis is on longitudinal
wraps, whereas most filament-wound pipe has a
higher ratio of circumnferential wraps. He worked
with Ameron’s Engineering Manager Joie Folkers to
perfect the fillament winding process for the
Lancaster piles.

The process employs standard E-glass
from ejther Owens Corning (Toledo, Ohio) or
PPG Industries Inc. (Pittsburgh) packaged
in especially long lengths wound on 3-inch
spools. The resin is Epon 828 epoxy from
Shell Chemical Co. (Houston} or DER 331
epoxy from Dow Chemical (Midland, Mich.).

The Ameron manufacturing equipment
is uniquely suited to the construction
of these flberglass jackets, because it
is capable of producing cylinders in contin-
uous lengths — in this case to the length
desired for even the longest Lancaster
pile. As each cylinder is generated, it is
rotated on the mandrel while the machine
spirals from front to back, providing a fiber
orlentation which is very close to, but not
exactly, circumierential and longitudinal.

Pipe Diameter Section Modulus

<~ (iNCHES) e
6 (6.625) .. 850%
8 (8.625) - 1681
10 (10.750) 29.90
12 (12.750) “47.10
14 (14.450) 61.2
16 (16.520) 95

. CP4D-Bending
Strength (in-kips) -

- 680
~ 1210
2002
2947
4387

Circumferential wraps are oriented at about 85-
88", and longitudinal wraps are skewed at a slight
angle to balance the structure and reduce torsion.

Ameron's process wraps alternating layers, first
in a circumfcrential direction and then in a longj-
tudinal orientation. continuing this process from
alternating directions until the required number of
layers are wrapped. producing a wall thickness of
up to 1/2 inch. Winding the cylinder in a "+" pat-
tern, rather than an “X" pattern. produces higher
stiffness in both circumferential and longitudinal
directions than would be possible in a typical,
reciprocally wound tubular shape. The fiberglass
Jackets are wound under controlled tension to pre-
vent any loose or wavy glass fibers in the wall of
the pile.

To provide soil friction, a 3/8-inch-high ridge of
fiberglass bulk roving (Fiber Glass Industries Inc.,
Amsterdam, N.Y.) is wound onto the bottom 30 ft
of each pile at approximately 1-inch intervals. This
proflle is created integral to the cylinder winding
process, with the same angle as the circumferen-
tial wraps.

Fig. 2. Performance values
for the Composite Post 40
Marine Structure. Sounc=
Lancaster Composite Inc.)

Fig. 3. This Slament wind-
ing machine at Ameyon
International Fiberglass
Pipe Group is uniquely
sutted to the construction
of the flberglass jackets
because it is capable of
producing cylinders in
continuous lengths. 1t
easily accommodates the
longest lengths reguired
for Lancaster piles and

‘can produce even longer

tubes. (Source: Ameron
International Fiberglass
Pipe Group)

COMPOSfI’ES TECHNOLOGBY SEPTEMBER/OCTOBER 1997
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Fig. 4. The empty fiber-
glass jackets are shipped
to a casting yard near the
installation site to be filled
with a cementttious foam
core. Notice the 3/8-inch-
high ridge of fiberglass
bulk roving which is
wound onto the bottomn 30
ft of each pile to provide
soil friction. {Source:
Ameron International

Fiberglass Pipe Group)

Fig. 5. The completed
Lancaster plles are
instalied at the Navy's
EMR Factlity Pler at
Ingleside, Texas. {Source:
Lancaster Compesite Inc.}

After the winding is completed, a two-layer coat-
ing consisting of a high-performance epoxy base
coat of Amerlock 400 and a high-build
polyurethane iop coat of Amershield provides
external protection. Both products are supplied by
a sister company, Ameron International Protective
Coatings Group (Brea. Calif)).

STRENGTH AT THE CORE

Before filling. Lancaster's fiberglass tubes were
shipped to a casting yard at Live Oak Materials.
only a couple of miles from the pier construction
site. There, under the watchful eyes of Lancaster
quality control agents. a cementitious foam was air
blown at high pressure into the fiberglass jacket.
creating a rigid 6,000 psi core. This core mix was
formmulated by Lancaster chemists and features a
standard low water/cement ratio and solid state

expansion agerit.
Fender piles for the Ingleside pier incorporate

six continuous lengths of fiberglass rebar pro-

duced by Marshall Industries Composites Inc.

{Jacksonville, Fla. — see story in May/June 1995
issue of CT, pg. 15}, configured in a circle concen-
tric with the ocutside diameter, and running the

COMPOSITES TECHNOLOBY SEPTEMBER/OCTOBER 1997

entire length of the piles. Vertical and batter piles,
both 14-inch and 16-inch diameters, incorporate
four shorter lengths of stainless steel rebar which
extend out of the top of the pile for the purpose of
tying into the pile cap. Dolphin piles inciude no
rebar.

According to Greene, filling the piles at a site
near the final installation site is essential for cost-
effective production. He estimates savings of at
least 15 percent over what it would have cost to

" truck the piles already filled.

STRENGTH THROUGH
INTERNAL STRESS

Greene calls the solid state expansion agent the
most important component of the core. adding that
it is critical to the overall strength of the pile.
Internal stress is an integral part of the design. he
says, providing a “synthetic lock,” or pressure fit,
between the jacket and the core. Rather than
shrinking as it hardens as with most concrete, the
core expands slightly and hardens to a permanent,
positive stress — about 35 psi — against the inside
wall of the jacket. This internal stress puts the
fiberglass in tension and the concrete in compres-
slon, essentially producing a chemically pre-
stressed concrete within the pile. and ultimately
increasing strength.

Ameron’s Folkers says it is the way the design
elements work together that produces the piles’
strength. “The flberglass is oriented exactly in the
direction of the stress and takes advantage of the
strength of the concrete,” he says. “There is a syn-
ergy between the jacket and the concrete that
improves the properties of each.”

STACKING UP THE BENEFITS

Although Lancaster's piles have a higher inttal
price than regular steel or concrete, they are half
the cost of stainless steel, a particular value in cor-
rosive, marine environments. Greene refterates an
advantage well-known to those in the composites
business: the Lancaster piles provide an extended
low/no maintenance service life, so they have a
greater life-cycle value than traditional materials.
Although they are warranted for 15 years, Greene
expects his composite piles to provide at least 75-
plus years of useful life. In contrast, timber piles
that are exposed to the ebb and flow of tides and
the ravages of timber borers may have to be
replaced as often as every 18-24 months. "Our
piles never rot, rust or decay,” Greene says. Gr

— - R R
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Ultra Poly Advdnmges

Easy to Reach »  800-872-8469
Phone: 253-272-1217
Fax: 253-272-1457
Website: http:/ /www.ultrapoly.com
Email: sales@ultrapoly.com

Technical Capabilities » Read prints, make drawings, do take-offs,
convert metric to inches, language assistance
in Spanish, French, German.

Formulations »  Virgin, ASTM 4020 grade, 1/8" - 7", molecular
weight 3,100,000, repro, unlimited color
choices and blend ratios.

Best Wear: AR, colors, UV orange, cross-
linked, lubricant filled, combines everything
you need in one formulation.

Sheet Size Choices >  See reverse side or call our office. Unlimited
sheet sizes up to 60" x 144", and 48" x 120"
depending on press. Sheets manufactured to
size offer great savings to you for your
customers.

Fabrication »  Cut, drill, chamfer, counterbore, bevel, bend,
and form. Call us for special requirements.

Special »  Fiberglass backed, non-skid, and insert
molding.

Fire Retardent » Compliant with Naval CID A+A«590001.

MSHA »  Mine Safety & Health Association approved
(IC-193) for underground use.

Extrusions > Rod, angle, channel, flight tang, mill chain
guard to chain size, board and king coils-in
many sizes.




Ultra Poly Has a Colorful Past. . .

g ]
|STANDARD ;
| COLORS

* Blue

e Green P
Yellow
¢ Orange
e Brown
* Gray
Black

e Red
Sl

...Ultra Poly

§102 3/96

Can Color
Your Futur-e!

1-800-USA-UHMW
1-800-372-84169
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Ulira Fend AR

Ultra Poly, Inc.
2826 So. Steele Strest
Tacoma, WA 88409

1-800-872-8469
206-272-1217
206-272-1457 Fax

' Description .

Test Method

Ultra High Molecular Weight
Polyethylene crosslinked virgin
grade, averaging 3.1 - & million

molecular weight, in full com-

pliance with ASTM 4020-81
standards. Fully UV Stabilized

formutations are available in black
or colors. Contact us for standard

or custom color requirements.

Specific Gravity
Tensile, Ultimate
Elongation ! Break
Fiexural Modulus
Thermal Expansion
Hardness R

- Abrasion

izod Impact
izod Impact (Modified w/doubie notch)

Coefficient of Friction {vs. Steel)

ASTM D792
ASTM D638
ASTM D638
ASTM D790
ASTM D648
ASTM D785
Sand Slurry
ASTM D256
ASTM D25€A
ASTM D1894

g/cm?
psi
percent
PSI (1,000s)
infin/°F

fi.Ibs./notch
ft.lbs./notch

.93-.94
5600-8100
350-380
110-130
5.5x103
64-59
-7 {best) -
No break
20-26
1-.20

Uitra Fend

Description

" Property

Ultra High Molecular Weight
Polyethylene averaging 3.1 - 6
million molecutar weight, in fuli

compliance with ASTM 4020-81
standards. Fully UV Stabilized
formulations are available in black
or colors. Contact us for standard

or custom color requirements.

Specific Gravity

Tensile, Ultimate

Elongation at Break

Flexural Modulus

Thermal Expansion

Hardness R

Abrasion

lzod Impact

Izod Impact (Modified w/double notch)

Coefficient of Friction (vs. Steel)

ASTM D792
ASTM DE€33
ASTM Dg38
ASTM D790
ASTM D648
ASTM D785
Sand Slurry
ASTM D256
ASTM D256A
ASTM D1894

g/em?

. psi
percent
PSI (1,000s)
inin/F

ft.Ibs./notch
ft.lbs./notch

.935-.945

- 6300-6900

400-450
110-130
9.0x10°
63-68
16 {good)
No break
23-29
.11-.20

Poly Fend

" Description-

Uttra High Molecular Weight
Polyethylene, mechanicat blend of
virgin UHMW resin & ground UHMW
chips, averaging 3.1 - 6 million
molecular weight, in full com-
pliance with ASTM 4020-81
standards. Fully UV Stabilized

formulations are available in black

or colors. Contact us for standard

or custom color requirements.

Specific Gravily

Tensile, Ultimate

Elongation at Break

Flexural Modulus

Thermal Expansion

Hardness R

Abrasion

lzod Impact

1zod Impact (Modified w/double notch)
Coefficient of Friction {vs. Steel)

ASTM D792

ASTM 0638

ASTM D638

ASTM D720

ASTM D648

ASTM D785

Sand Sturry

ASTM D256
ASTM D256A
ASTM D1894

g/cm?®
psi
percent
PSI (1,000s)
infin/'F

ft.Ibs./notch
ft.lbs./notch

.94-.955
4200-5100
300-350
102-120
9.0x10°%
65-70
14 (good)
No break
18-24
.11-.20

PP102




Standard Sheet Sizes
Weight in pounds”

o

Thickness | Per Sq. Ft.| 48 x 96 48 x 120 | 59 x 120 | 59 x 144
40 SF 50 SF 60 SF
1/4" 1.25 50 63
3/8" 1.88 75 94
1/2" 2.5 100 125
5/8" 3.12 125 157
3/4" 3.75 15¢ 188
7/8" 4.37 175 218
1" 5 200 250 -
1-1/4" 6.25 250 313
1-1/2" 7.5 300 375 450
1-3/4" 8.75 350 438 525
2" 10 320 400 500 600
2-1/4" 11.25 360 450
2-1/2" 12.5 400 500
2-3/4" 13.75 440 550
3° 15 480 600
3-1/4" 16.25 520 650 T
3-1/2" 17.5 560 700
3-3/4" 18.75 600 750
4" 20 640 800
4-1/4" 21.25 680 850
4-1/2" 22.5 720 800
4-3/4" 23.75 760
5" 25 800
5-1/4" 26.25 840
5-1/2" 275" 1 880
5-3/4" 28.75 920
6" 30 960
Standard Tolerances: Thickness - +/-10%
Width and Length - +1/27 [ 1/4
Special tolerances: May be available at extra cost
Colors: Minimums and set-up charges may be required depending on color.
*Standard sheet sizes and thicknesses are available only in those where weights provided above. Ultra Poly ‘
has many custom sheet sizes available in metric or under/over size sheet sizes not tisted. Please call for s )
availability and pricing. ‘ el

Ultra Poly, Inc. ® 2926 So. Steele St. » Tacoma, WA 98409 800-872-8469 « 253-272-1217



