Stabl WallO Information Sheet

What it Is:

StablwallO is a carbon fiber reinforced polymer sheeting trest been used in the
aerospace industry for many years, as well as ioigés and tunnels, and other heavy industrial
uses. lItis used in the military, and in heavystarction that requires additional strength. We
have adapted it so that you can have the benefidofitrial strength products in your own
home!

The benefits o6tablWall™ are significant:
It is ten times stronger than steel beams.
It is very thin — when placed on a wall and thamfed, it is almost invisible.
It is very easy to install.
It works on poured, block, brick, and red clag tvalls.
It requires no maintenance whatsoever.

How it Works:

StablwallO is composed of many carbon fibers lined up pdralleach other. When it
is installed, it is impregnated with an epoxy bawgdadhesive to bond the carbon fibers to each
other and the wall. Those fibers are very residtastretching (10 times the resistance of steel).
If the wall tries to continue to bow after it haselm installed, it cannot because the fibers tleat ar
now bonded to the wall won't stretch.

When to Use it and When Not To:

StablwallO can be used on cracks/bows up to 2”. You cankctieés by hanging a
string (with a weight attached at the bottom) fritra top of the wall that extends to just above
the floor. If the widest width to the wall is 2t tess when the string is touching the outer edge
of the bow, therStablWallQ can be used.
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Measure the distance from
the wall to the string. That is
the total deflection of the wall.
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Secondly, you must have the ability to att&thblWallO a minimum of 2 feet on each
side of the crack.

I e This crack can be
) i Stabl-Walled.
gDr'Zggf?h':n > Strips would run
vertically.

This crack
cannot.

Types of Wall Construction:

StablwallO can be effectively used on:
Block walls.

Poured concrete walls.

Clay tile walls.

Brick walls.

Stone walls.

SR
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Frequently Asked Questions About StablWall™:

1. Can I do this installation myself?

You bet! Common sense, some fundamental do-itsgiuskills, and a few hours are all
it takes to instalBtablWall™ products. It actually is easier to install theallpaper!

2. Why does the kit come with 2 sheets? Can | ordere?

You can order as many kits as you want. We package sheet kits so that installation
will be easy. The epoxies have certain drying §naad mixing the epoxies — enough for
two sheets at a time — will ensure that that thmytdcure too much before you can apply
the sheets.

3. How long are the sheets? | have a 7'tall wall.

The sheets are 5 feet long, because the heigheafall doesn’t matter — you only need
a minimum of 2 feet above and below the cracktftw be effective. For those that do
want to stabilize the entire wall, the sheets cao\erlapped. So two sheets could cover
a 9 foot wall, top to bottom. Overlapping only neakheStablWall™ stronger.

4. Does the wall have to be bare?

It does, because the epoxy bonds itself to theretewc If it is painted, you can use paint
stripper or a grinder to take the paint off. Weggest you rent a grinder that comes with
an attached vacuum, to eliminate any dust that ndgtur from grinding. This makes
the process easy, clean and fast! Rental yardddharry this equipment.

5. What is warranted?

Stablwall™ is warranted to be free from defects in mateaald workmanship. Should
any defect be found which would result in the paicheing unsuitable in function or
application,StablWall™ will furnish you with a replacement kit or repéanent parts at
no extra charge.
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Carbon fiber laminate for
structural strengthening

Description StablWall is a pultruded carbon fiber reinforced polymer (CFRP) laminate designed for strengthening
concrete, timber and masonry structures. StablWall is bonded onto the structure as
external reinforcement using the appropriate epoxy resin as the adhesive.

Where to Use Load increases
Increased live loads in warehouses
Increased traffic volumes on bridges
Installation of heavy machinery in industrial buildings
Vibrating structures
Changes of building utilization
Damage to structural parts
Aging of construction materials
Steel reinforcement corrosion
Vehicle impact
Fire
Serviceability improvements
Decrease in deformation
Stress reduction in steel reinforcement
Crack width reduction
Change in structural system
Removal of walls or columns
Removal of slab sections for openings
Design or construction defects
Insufficient reinforcements
Insufficient structural depth

Advantages
Very high strength
Lightweight
Non-corrosive
Unlimited lengths
Minimal preparation of laminates
Very easy to install, especially overhead
High modulus of elasticity
Outstanding fatigue resistance
Alkali resistant
Simple laminate intersections or crossings

Typical Data

Base Carbon fiber reinforced polymer with an epoxy resin matrix.
Shelf Life Unlimited (no exposure to direct sunlight).
Color Black

Tensile Strength

Mean Value 4.49 x 10s psi (3,100 MPa)

Design Value 4.06 x 10s psi (2,800 MPa)

Modulus of Elasticity

Mean Value 23.9 x 106 psi (165,000 MPa)

Design Value 23.2 x 106 psi (160,000 MPa)

Elongation at Break 1.69%

Design Strain 0.85%

Thickness 0.047 in. (1.2 mm)

Temperature Resistance >300F (>150C)

Fiber Volumetric Content >68%

Density 0.058 Ibs./ins (1.60 g/cma)

KEEP CONTAINER TIGHTLY CLOSED KEEP OUT OF REACH OF CHILDREN
NOT FOR INTERNAL CONSUMPTION FOR INDUSTRIAL USE ONLY
CONSULT MATERIAL SAFETY DATA SHEET FOR MORE INFORMATION
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How to Use

Surface Preparation Surface must be clean and sound. It may be dry or damp, but free of standing water and frost.
Remove dust, laitance, grease, curing compounds, impregnations, waxes, foreign particles, disintegrated

materials and other bond inhibiting materials from the surface. Existing uneven surfaces must

be filled with an appropriate repair mortar. The adhesive strength of the concrete must be verified after surface preparation
by random pull-off testing (ACI 503R) at the discretion of the engineer. Minimum tensile strength, 200

psi (1.4 MPa) with concrete substrate failure.

Surface Levelness/Irregularities:  Maximum allowable deviation in 6 ft. shall be limited to 1/4” (6

mm) but no greater than 1/8” (3 mm) per foot. Any sharp edges (i.e. fins, form-marks, etc.) must be

ground smooth and flush.

Preparation Work: Concrete - Blast clean, grind, or use other approved mechanical means to

provide an open roughened texture.

Cutting the carbon fiber Laminate:

Preferred: carbon fiber laminates should be cut with tools using a “shearing” force (e.g. guillotine or

heavy duty shears). Care must be taken to support both sides of the carbon fiber laminate to avoid

splintering.

Alternate: A hack saw or other abrasive cutting method may be used. However, extra care must

be taken to support the carbon fiber laminate on both sides to avoid splintering. In addition, extra care

must be taken to avoid exposure to carbon dust (see Caution) .

Mixing Consult technical data sheet for information on epoxy resin.

Application Apply the neat mixed epoxy onto the concrete with a trowel or roller to a nominal thickness

of 1/16” (1.5 mm). Within the open time of the epoxy, depending on the temperature, place the StablWall laminate onto the
concrete surface. Using a hard rubber roller, press the laminate into the epoxy resin until the adhesive is forced out on both
sides. Apply the balance of the mixed epoxy onto the carbon fiber laminate with a roller to a nominal thickness. Glue line
should not exceed 1/8 inch (3 mm). The external reinforcement must not

be disturbed for a minimum of 48 hours. The epoxy will reach its design strength after 7 days.

Limitations Design calculations must be made and certi fied by an independent licensed professional

engineer.

Caution Carbon fiber tow sheets are non-reactive and fully cured. They do not require a material safety data sheet.
However, caution must be used when handling the CFRP laminates since a fine “carbon dust” may be

present on the strips. Gloves must therefore be worn to protect against skin irritation.

Caution must also be used when cutting carbon fiber laminates to protect against airborne carbon dust

generated by the cutting procedure. Use of an appropriate, properly fitted NIOSH approved respirator

is recommended.
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STABLWALL KIT

Each kit comes complete with two sheets of Stabl\&alll of the materials
necessary to apply the sheets. That includesrthre epoxy crack filler & epoxy
hardener. These materials are pre-measured tweoApdures, so it is as easy as
mixing part A in to part B for each. As well, ybave the rollers, putty knife &
liners for the roller pan.
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How to Estimate The # Of Sheets Needed:

StablWall sheets are 2 feet wide, and are requarée 6 foot on center, or no
more than 4 feet between sheets. In other woreds8* long crack requires 2
sheets. Every subsequent 6’ requires another.sheet

For Example: 40 foot wall

40 feet
-8 first 2 sheets (2)
32 feet
32/6 =5.3 (6)

Total Sheets needed: 8

This is aMinimumguideline. Where you might install the sheetslan t
crack depends on the severity of the crack or wtierevall is most
stressed. For example, additional sheets are mpemated for step
cracks, where sheets are installed in both direstione on top of the
other (resembling the “+” sign).

Please feel free to call with any questions.

866-782-5955
330-468-6505
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DRAFT dated 5/2/2000

EXHIBIT A
PRODUCT SPECIFICATIONS
Stabl-Wall Reinforcing Fiber

PARAMETER MINIMUM VALUE GOVERNING TEST METHOD
Tensile Strength | 500,000 psi ASTM D3039
Tensile Strain 1.5% ASTM D3039
Tensile Modulus 30,000,000 psi ASTM D3039
Color Black None
Roll Width 24 inches None
Roll Length 270 feet None

Stabl-Wall Adhesives: MINIMUM VALUES
PARAMETER Stabl-Wall Stabl-Wall Stabl-Wall Governing
Primer Paste Filler Bonding Test
Adhesive Method

Color
Part B Clear Charcoal Clear None
Mixed Amber Tan Amber None
Mix Ratio (Volume) | 3:1 31 31 None
Part A:Part B
Working Time @ 15 minutes | 30 minutes 35 minutes 1 Gallon
70 °F Sample
Shelf Life 12 months | 12 months 12 months None
Tensile Strength 2000 psi 2000 psi 7000 psi ASTM D638
Tensile Strain 0.30 0.05 0.03 ASTM D638
Tensile Modulus 100,000 psi | 230,000 psi 400,000 psi ASTM D638

-11 -

8

copyright 2003,2005 StablWall, Inc.



ER ENNETH W ENSEN & A SSOCIATES,

ENGINEERS & SURVEYORS

3543 DARROW ROAD
STOW, OHIO 44224
PHONE 330 - 688 - 6049

FAX 330 - 688 - 6040

FEASIBILITY OF USING CARBON FIBER REINFORCED

POLYMER SHEETS ON CRACKED RESIDENTIAL
FOUNDATION WALLS

PREPARED FOR STABL-WALL INCORPORATED
365 HIGHLAND ROAD EAST
MACEDONIA, OHIO 44056
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COMMON PROBLEMS ENCOUNTERED

1. Many foundations are leaking moisture from the earth against the exterior of the

walls.

2. The earth pressure has caused the concrete block (or clay tile in older foundations) to
crack and bow inward. These cracks may be classed as “stair-step”, vertical, or
horizontal.

3. The pressure from the ground freezing adds to the normal earth pressures and tends to
cause horizontal cracks in the mortar joints usually in the area between 16 inches and
40 inches below the exterior grade of the earth. The magnitude of the pressure from
freezing cannot be easily determined, but combined with the earth pressure clearly
exceeds the ability of an unreinforced masonry wall to resist these forces.

CORRECTIVE MEASURES

Through the years, there have been several methods developed to stabilize these cracked
walls. The more common methods are;

L

5.

Install vertical steel beams or channels to transfer a part of the horizontal earth
load to the basement floor slab and the floor system above.

Cut out a vertical chase (12 inches-16 inches wide) and create a reinforced
concrete or masonry pilaster.

Cut out only a portion of the wall and place vertical reinforcing rods in the
block cells. These are then grouted in another attempt to create a pilaster.

Core horizontal holes in the wall and install earth anchors horizontally to
provide a tie-back system for resisting the earth pressure against the wall.

Remove and replace the entire damaged portions of the wall.

All of the above corrective measures are costly, messy and only partially successful at
restraining a wall from further movement and cracking.

Also, none of these corrective measures address the basic engineering reason for the
cracking, lack of tensile strength in masonry.
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A NEW SOLUTION

This analysis will estimate the usual loads on three typical foundation walls and show by
conventional engineering analysis that the Carbon Fiber Reinforced Polymer sheets can
provide the required tensile strength for masonry walls needed to resist the earth loads,

The use of this material will not, nor is it intended to straighten walls, which are presently
bowed.

This material is not intended to be used on walls, which have deflected inward more than
1.5-2.0 inches for a 12 course high wall. Walls with deflections greater than 2.0 inches
must t}e evaluated for st:i?ility or replacement.

s
T B VT
+" — )Kenneth W. Jensen, P.E,, P.S.

[

L
BASIS FOR DESIGN
Earth-Average Weight 100 P.C.F.
Angle of Repose ¢ =35°00"
P=1-Sin¢ =02710
1+ Sind
Concrete Block Masonry
F’c=2000P.S.1.

Ec =2,000,000 P.S.I.

Carbon Fiber Reinforced Polymer
F’t = 500,000 P.S.I.
Ec = 30,000,000 P.S 1.
Width 24 Inches
Thickness (2mm) = 0.0787 Inches

Adhesive—See Attached Sheet
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