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EXPERIENCE AND SUPPORT
THAT DELIVERS

Established in Heath, Ohio, the Rhino Carbon Fiber company is an industry leader in producing concrete
crack repair and structural strengthening products and has been for over 20 years. Supported by a
dedicated testing and research center, as well as facilities in the US and Canada, we not only produce
some of the highest quality products available in the industry, but we continually work to improve our
products. Our engineering and R&D departments put all of their energy and expertise into ensuring that
we offer products that are reliable, easy-to-install and long-lasting. We work hard every day to make this
a reality for our customers. We work closely with our customers to meet and exceed their expectations

for their projects through our word-class, value-added service.
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THE BENEFITS

OF CFRP IN
COMMERCIAL
PROJECTS

Price Sustainability

« The most cost-effective repair and * Retrofitting CFRP reduces the negative
strengthening method environmental effects of demolition and
* Reduces Life-Cycle Costs rebuild
« Light weight reduces transportation, * Reduces the amount of raw materials used for
equipment and labor costs reconstruction, such as water, concrete, steel,
e Lower traffic disturbance due to timber etc.
quick installation » Decreased energy use in transportation and
o Long-term durability, as well as a installation due to its light weight
high resistance to chemicals, results * Recyclable

in minimal maintenance

Responsiveness Availability

* Fastest repair and strengthening 1. Product — Carbon fiber is readily available and
method easily shipped anywhere

* Resists shear, flexural and torsion 2.Labor — There are local contractors that install
forces Rhino Carbon Fiber products across North

 Reduced dead load America in commercial projects; we'll put you

in touch!
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DEMOLITON AND REBUILD VERSUS REPAIRING
WITH CFRP

A large portion of old structures all over the world, specifically bridges, require immediate repair or demolition due to aging.

The deterioration of bridges occurs due to environmental conditions, climate, location and usage.

According to the Federal Highway Administration (FHWA) & Department of Transportation’s National Bridge Inventory
Database of 2017, out of 615,000 bridges in the United States, 54,560 are characterized as Structurally Deficient.! In Rhode
Island State alone, 23% of bridges have been characterized as structurally deficient while the average rate for all states has
been 7.9%.1

Therefore, many bridges need to be repaired and strengthened or demolished and replaced with new ones. Demolishing
existing bridges and building new ones would be so expensive and time consuming that it is not a viable option, not to
mention the negative impact on the environment. However, it is possible to use long-lasting methods of repairing and

strengthening which result in low maintenance bridges at a reasonable lifecycle cost (LCC).

CFRP strengthening is the more cost and environmentally effective alternative when compared to demolition/rebuild. CFRP-
strengthening is also more economical than other retrofitting methods such as welded steel jackets, internal strand splices,
external post-tensioning and replacement of damaged girders. These other techniques are heavy in weight, labor-intensive

and vulnerable to future corrosion and traffic disruption which increases the LCC in comparison to CFRP.

By using CFRP reinforcement, the agency LCC is reduced by 12% compared to epoxy-coated reinforcement and reduced by

23% compared to black steel.

Using CFRP to repair and strengthen existing structures and/or to build new structures is the most cost-effective, fastest and

environmentally friendly technique. It is easier to achieve the desired strengthening of a structure using CFRP.
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COMMERCIAL APPLICATIONS

RHINO CARBON FIBER CRACK REPAIR AND
STRUCTURAL STRENGTHENING PRODUCTS

CARBON FIBER FOR STRENGTHENING
AND REINFORCEMENT

Rhino Carbon Fiber CFRP
Rhino Carbon Fiber Concrete Crack Lock® Stitches

ADHESIVES FOR SURFACE PREP, WET
LAYUP OF CARBON FIBER AND CRACK
INJECTION

RCF High Strength Anchoring Epoxy Paste

Multi-purpose adhesive paste for sealing small surface level
gaps, pits and cracks, setting injection ports, installing Concrete
Crack Lock® stitches and more

RCF Saturant-Adhesive Epoxy
Low-viscosity adhesive for installing CFRP (wet layup)

RCF Polyurethane Injection Expanding Foam
Injection product that expands 15x its volume to fill all voids
(use in wet and dry areas)

RCF Structural Epoxy Injection Resin Commercial Interior CFRP Applications
Injection product that cures stronger than concrete (use in dry

areas only)

Commercial Exterior CFRP Applications
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COMMERCIAL APPLICATIONS

Application #1

BRIDGE
STRENGTHENING

There are multiple factors that can impact the reliability of RC bridges. Bridges that are deteriorating must be

strengthened in order to restore their structural capacity, and CFRP is the best strengthening solution available.

Advantages of Strengthening with CFRP:

« Quickly restore structural capacity

» CFRP reduces beam deflection by as much as 20%°

« The corrosion of CFRP strips within a period of 100 years has been approximately 4%°

« Static deflection and frequency are relatively stable, showing only a 5% reduction in the period of 100 years®
» Prevents the concrete cover from cracking

Easy and fast Excellent corrosion and High strength to
installation fatigue properties weight ratio
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COMMERCIAL APPLICATIONS

Application #2

COLUMN, BEAM AND LIGHT POLE PEDESTAL
STRENGTHENING

Repairing and strengthening existing RC structures has become increasingly popular within the industry. The most common

techniques of strengthening them are jacketing, steel jacketing and CFRP jacketing. CFRP has a greater demand than the

other options due to its superior specifications.

4

Advantages of Strengthening with CFRP:

« Increases stiffness as well as strength of the section

» Prevents buckling

» Improves load-carrying capacity

« Enhances flexural stiffness and tolerates more deformation (enhances strength by up to 160%)’

» Can be applied for shear (enhances strength by up to 109-122%)? or torsion strengthening
(enhances strength by up to 92%)°

« Strengthening I-beams by externally bonding CFRP to the bottom flanges has demonstrated
significant potential as an alternative to steel

» Lightweight for ease of installation in tight spaces

« Reduces costs of transportation and installation

Easy and fast Excellent corrosion and High strength to
installation fatigue properties weight ratio
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COMMERCIAL APPLICATIONS

Application #3

SLAB AND SWIMMING POOL STRENGTHENING

Concrete can crack for a variety of reasons depending on its usage and the way the structure has been constructed. Repairing

pools using carbon fiber is the best long-term solution; it not only strengthens the crack itself, but also the affected area

around the crack.

Rhino Carbon Fiber Concrete Crack Lock® stitch advantages:

« 10x stronger than grade 30 steel rebar

» Repair and reinforce concrete cracks, increasing structural integrity and seismic strength

« Less concrete is removed than other applications

« Less epoxy is needed to complete the repair

» Less time and labor required to complete the repair (cost savings)

« Takes full advantage of the carbon fiber’s tensile strength (other systems rely on the epoxy strength)
 Minimal aesthetic impact; can easily be painted over or covered with a finishing product

» Easy-to-install

Easy and fast Excellent corrosion and High strength to
installation fatigue properties weight ratio
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COMMERCIAL APPLICATIONS

Application #4

SEISMIC STRENGTHENING AND DAMAGE REPAIR
(WALLS, DECKS, ACCESS OPENINGS AND SLABS)

There are a variety of structures that are seismically vulnerable, and many are in danger of failure. Several seismic

strengthening methods are available, however, CFRP is the preferred strengthening solution due to its remarkable gains

which prevent premature failure during seismic activity or blasts.

Advantages of Strengthening with CFRP:

o CFRP-strengthened walls increase in ultimate strength by 14-60% in one-way RC walls and 3-41% in two-way RC walls, depending on
the CFRP layout®

» CFRP applied at 45-degree angles to the corners of wall openings is highly effective in reducing principal stress”

* Increased lateral resistance of masonry walls strengthened with diagonal CFRP strips is 115%, while this amount for masonry walls
strengthened with steel strips is 58% (displacement ductility is 1.97 times higher than unreinforced walls)*®

* It is possible to increase the average load-bearing capacity of RC slabs by about 40%"

» The flexural capacity of CFRP-strengthened two-way slabs increases by about 35.5%"

e The ultimate load-bearing capacity of CFRP-strengthened one-way slabs with an opening increases by about 24-92%

» Deflection in one-way slabs is reduced 40-49% at service load and 47-62% at ultimate load®

e Crack widths in one-way slabs are reduced 44-76% at service load and 86-95% at ultimate load®

e Strengthening RC slabs with CFRP increases their punching shear capacity by up to 29%?

Easy and fast Excellent corrosion and High strength to
installation fatigue properties weight ratio
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COMMERCIAL APPLICATIONS

Application #5
SILO AND WATER TOWER STRENGTHENING

Silos and water towers are structures in which their validity, as well as durability during design, construction and
utilization, are of high importance. If cracks start to form, they reduce the reliability of the structure’s performance

as the material inside can leak out or be exposed to air, affecting chemical properties and expiration date. A globally

accepted method of strengthening is the usage of externally bonded CFRP.

Advantages of Strengthening with CFRP:

« High elastic modulus

» High resistance to harsh environments (ports and marine areas)
« Increases flexural as well as confinement capacity

« Reduces interruption in serviceability

» Reduces costs of repairing and strengthening

Easy and fast Excellent corrosion and High strength to
installation fatigue properties weight ratio
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COMMERCIAL APPLICATIONS

PROJECT HIGHLIGHTS
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Concrete Beam Strengthening

Application

Beam Repair

Pool Deck Crack Repair

Application

Slab Repair

Masonry Wall Reinforcement

Application

Seismic Strengthening and Damage Repair

Location:

Mauritius Island

Client:
PND Contracting

Products Used:

« Rhino Carbon Fiber CFRP (Unidirectional,
Vertical): 400 GSM in 6-Inch Widths

« Rhino Carbon Fiber CFRP (Bidirectional):
560 GSM in Various Widths

« RCF Saturant-Adhesive Epoxy

Location:

San Francisco, California

Client:

American Restoration

Products Used:

« Rhino Carbon Fiber Concrete Crack
Lock® Stitches

« RCF High Strength Anchoring
Epoxy Paste

Location:
Akron, Ohio

Client:
WALLFORCE Foundation Support Systems

Products Used:

 RCF High Strength Anchoring Epoxy Paste

« Rhino Carbon Fiber CFRP (Unidirectional,
Vertical): 400 GSM in Various Widths

« Rhino Carbon Fiber CFRP (Bidirectional):
560 GSM in Various Widths

« RCF Saturant-Adhesive Epoxy



COMMERCIAL APPLICATIONS A 13

PROJECT HIGHLIGHTS

Strengthening Concrete Silos

Application

Crack Repair

Historical Water Tower
Strengthening

Application

Crack Repair

?.

Location:

Cupertino, California

Products Used:

« Rhino Carbon Fiber CFRP (Bidirectional):
560 GSM in 24-Inch Widths

« RCF Saturant-Adhesive Epoxy

Location:

Clay City, Kansas

Products Used:

« Rhino Carbon Fiber CFRP (Bidirectional):
560 GSM in 24-Inch Widths

« RCF Saturant-Adhesive Epoxy

Stadium Support
Column Repair

Application

Column Repair

Location:

Jasper, Indiana

Client:
LAN Concrete Technology

Products Used:

« Rhino Carbon Fiber CFRP (Bidirectional):
560 GSM in 24-Inch Widths

« RCF Saturant-Adhesive Epoxy
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COMMERCIAL APPLICATIONS

PROJECT HIGHLIGHTS

High Rise Crack Repair

Application

Column Repair

Salt Barn Wall
Failure Repair

Application

Seismic Strengthening and Damage Repair

Crack Repair and Confinement

Application

Crack Repair

Location:

Nashville, Tennessee

Client:
Ground Up Builders, Inc.

Products Used:
« RCF Structural Epoxy Injection Resin

« Rhino Carbon Fiber CFRP (Bidirectional):

560 GSM in 12-Inch Widths
* RCF Saturant-Adhesive Epoxy

Location:
Cambridge, Ohio

Client:
The City of Cambridge, Ohio

Products Used:
 RCF High Strength Anchoring Epoxy Paste
« Rhino Carbon Fiber Concrete Crack
Lock® Stitches
» Rhino Carbon Fiber CFRP
(Unidirectional, Vertical):
400 GSM in 24-Inch Widths
« RCF Saturant-Adhesive Epoxy

Location:

Houston, Texas

Client:

Gadberry Construction Company

Products Used:

« RCF Structural Epoxy Injection Resin

« Rhino Carbon Fiber CFRP (Bidirectional):
560 GSM in 24-Inch Widths

« RCF Saturant-Adhesive Epoxy

o Elastomeric Stucco
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WORLD CLASS PERFORMANCE
AND CUSTOMER SERVICE

Rhino Carbon Fiber is an industry leader in concrete crack repair and structural strengthening, providing strong, efficient
and easy-to-use products! Rhino Carbon Fiber continues to innovate, creating cost and labor effective concrete repair and
strengthening solutions for residential and commercial applications.

Why CFRP? Why Rhino Carbon Fiber™?
High-Strength — carbon fiber is 10x stronger than steel Sales Support for Training and Technical Assistance —
Easy-to-Install — light-weight product and quick, product and installation information and training
straight-forward procedure Engineering Support for Complex Projects — assistance
Long-Lasting — carbon fiber resists corrosion and does not with technical project requirements
degrade Marketing Support to Help Grow Your Business — grow
Versatile — strengthen walls, wall openings, cracks and more your business with sell sheets, case studies and more
Less Intrusive — thin yet strong profile doesn’t affect
square footage We’re Here to Help!

Vision

Be the company that relentlessly adds value to
everyone we touch

N SAGT:rooucrsin— .~}
Mission

=
We exist to make people’s lives better by creating = .
better spaces for living, through advanced building

materials

Values

e Integrity I C C

« Excellence
« Entrepreneurialism
 Customer Centric
» Winning Attitude

CONTACT US

Contact us today to review our extensive
line of structural strengthening products!

W 1-888-684-3889
¢X www.rhinocarbonfiber.com

 info@rhinocarbonfiber.com

PROUD MEMBERS OF

i _ o, © Rhino Products USA, Inc. All rights reserved.
{5 comcamacun  Basement Health & lacis RHINO CARBON FIBER and all other RHINO design
S e e marks are trademarks of Rhino Products USA, Inc.

None of the authors, contributors, administrators, or anyone else connected with Rhino Products

USA Inc. or any of its affiliates (collectively, “Rhino”), in a whatsoever, can be responsible for your
use of the information, instructions or advice contained in or linked from this or any related document. All
liability with respect to actions taken or not taken based on the contents of this or any related document is hereby
expressly disclaimed ‘Jy Rhino. The content of this document is p(n;ijcd “as is;” no representations are made that the content
is error-free
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