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Supported by 20 years of development at the 
University of Arizona, HJ3 Composite 
Technologies offers the most comprehensive line 
of high strength composite materials for 
reinforcing, repairing, and protect ing structures 
against earthquakes, blasts, and environmental 
damage.  HJ3 continues to develop its 
technology and in the past year alone has 
submitted seven patent applications on 
composite systems for soil reinforcement, sound 
walls, blast protection, ball ist ics, and hollow 
structures. 
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To become the leading innovator for high 
strength composites in infrastructure, HJ3 rel ies 
on the expertise of its Director of Research and 
Development, Dr. Hamid Saadatmanesh and its 
Director of Engineering, Dr. Reza Tavakoli.   With 
a combined 30 years of experience in research, 
development, and design of high strength 
composite materials, HJ3 offers the highest 
standard of turnkey engineering services that 
support its cl ients throughout the life of a 
project. 
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� � Nuclear Power Generation  Telecommunications   
  Potable Water   Transmission & Distribution 
  Waste Water Petrochemical 
  Defense Repairs 
  Natural Gas Civil Infrastructure 
  Precious Metals & Mining Historical Restoration 
  Pulp & Paper Residential Basement 
  Food & Agriculture  
 
 
 
 Shell Oil Salt River Project   
 British Petroleum Cynergy 
 Tessoro Hoosier Energy  
 Valero Central Arizona Project 
 Conoco Phillips Archer Daniels Midland 
 Praxair GE PLastics 
 Calloway Nuclear Power Generation Kennecott 
 Palo Verde Nuclear Power Generation OxyChem 
 Tennessee Valley Authority Mitsubishi Chemical 
 Tucson Electric Power  Ford Motor Company 
 City of Tucson Water Authority Army Corp of Engine ers 
 United States Enrichment Corporation Vulcan Chemic al 
 Kentucky Dept. of Transportation Wells Fargo 
 Oklahoma Dept. of Transportation AmeriSchools 
 AmerenUE Baylor Medical School 
 Social Security Administration University of Arizo na 
 Pacific Gas & Electric Reliant Energy 
�
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 Gas Pipe Lines Concrete Floors 
 Potable Water Pipelines Concrete Beams 
 Re-circulation Pipelines Steel Beams 

Sewage Pipelines Wood Beams 
 Steel Penstocks Concrete Slabs 
 Fiberglass Pressure Vessels Masonry Walls 
 Steel Tanks & Vessels Tilt-up Walls 
 Concrete Tanks Concrete Walls 
 Electrolytic Cells Wood Utility Poles 
 Concrete Columns Steel Lighting Poles �  
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� " �B� � �D�
�
Strengthening of R/C Beams  
�
�
� " � � � � � D�
�
·  Exposure to highly chlorinated 

water caused corrosion of 
existing rebar  

�
�
� � � � � � �# � 
 � �D�
�
·  2 layers of HJ3 U-Series Carbon 

Wrap  
�
�
� � 	# � � 	D�
�
·  200% increase in overall load 

capacity of existing concrete 
beams 

·  Over 70% cost savings over the 
cost of replacing the beams 

�
�
�
�
�
�
�
�
�
�
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� � � � $ �� � � � $ �� � � � $ �� � � � $ � ����
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� � � � $ �� � � � $ �� � � � $ �� � � � $ � ����

�
�

� " �B� � �D�
�
Change-of-use project to upgrade 
sorority house to a law library 
�
�
� " � � � � �D �
�
·  13 existing steel support beams 

inadequate 
·  Considerable dead loads added 

by commercial HVAC installation  
·  Main criterion for decision was 

cost, installation time, and fire 
hazard associated with welding 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s L-Series Carbon Laminate   
�
�
� � 	# � � 	D�
 
·  HJ3’s laminate provided the 

equivalent of ½” steel 
reinforcement to existing beams 

·  Installation took a total of 6 hours 
for 13 beams  

·  Total project savings of 50% over 
steel plates 

·  Eliminated the need for welding 
equipment and thus fire hazards 

�
�
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�
����
� " �B� � �D�
 
Testing and repair of wood girders 
from a 35-year old bridge in Yuma  
�
�

 � 	 � 
 � �D � �
 
·  Girders had a cross sectional 

dimension of roughly 7.75 in. x 
19 in. (200 mm x 480 mm) and 
were 30 feet (9.1 m) long 

·  Beams were tested on a simple 
span of 25 feet (7.6 m) subjected 
to two concentrated loads 

 
 
� � 	# � � 	D�
 
·  Strength of the beams increased 

an average of 45% with one layer 
of S-Glass Wrap 

·  Even more significant 
improvements have been 
observed when Glulam beams 
are strengthened with carbon 
plates and fabric. 
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�
�

� " �B� � �D�
�
Concrete chimney required 
stabilization against seismic and 
wind forces 
�
�
� " � � � � �D �
�
·  Aggressive environmental 

elements caused significant 
deterioration 

·  Deterioration left structure 
susceptible to failure and 
presented major hazard during 
seismic event 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Wrap 
�
�
� � 	# � � 	D�
�
·  Repair significantly increased 

strength and ductility of the 
chimney 

·  Confinement of chimney 
stabilized concrete repair to 
overcome seismic forces and 
eliminate risk of falling debris 
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�
�

� " �B� � �D�
�
Structural upgrades to columns and 
lentils caused by removing large 
caste in place wall sections for a 
change of use development project 
�
�
� " � � � � �D �
�
·  Excess shear loading introduced 

to both walls and columns  
·  Seismic upgrade to code 

standard 
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3 U-Series S-Glass Wrap  
�
�
� � 	# � � 	D�
�
·  Installation completed in 7 days 

for 12 columns and 3 wall panels 
·  HJ3  value engineering 

minimized material usage by 40% 
over initial design and specified 
composite system 
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�
�

� " �B� � �D�
�
Repair of a damaged reinforced 
concrete column caused by a 
collision with a semi-truck 
�
�
� " � � � � �D �
�
·  Impact loading yielded steel 

reinforcing members 
·  Hexagonal shape of existing 

column presented difficulty with 
traditional repair methods 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3 U-Series S-Glass Wrap  
�
�
� � 	# � � 	D�
�
·  Installation completed in 6 hours 

with 2-person crew 
·  Minimized shutdown time to 

highway lane 
·  Flexible wrap conformed to odd 

angles presented by hexagonal 
shape of column 
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�
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� " �B� � �D�
�
Repair and strengthening of 
corroded R/C columns 
�
�
� " � � � � �D �
�
·  Significant deterioration of R/C 

column caused by aggressive 
environmental conditions  

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s U-Series S-Glass Wrap 
�
�
� � 	# � � 	D�
�
·  Ductility and load capacity were 

increased by 200% 
·  Corrosion resistant material 

protects columns from future 
exposure to salt and chemicals 
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�
�

� " �B� � �D�
�
Seismic upgrade and repair of the 
Coker processing structure’s beam 
to column joints 
�
�
� " � � � � �D �
�
·  Corrosion of existing steel 

reinforcement within the column  
·  Seismic upgrading was required 

by recent codes 
·  Access constraints eliminated 

the option of traditional repairs 
�
�

� � � � � � �# � 
 � �D�
�
·  3 layers of HJ3’s B-Series Carbon 

Wrap  
�
�
� � 	# � � 	D�
�
·  70% cost-savings compared to 

alternative repair methods 
·  Minimal Downtime 
·  Repair was completed in 10 days 

with limited access 
�
�
�
�
�
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�
�

� " �B� � �D�
�
Seismic strengthening of the 
parking garage structure at the 
beam to column interface 
�
�
� " � � � � �D �
�
·  Shear stress caused structure to 

yield at column to beam joint  
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap 
�
�
� � 	# � � 	D�
�
·  80% cost savings over alternative 

method of repair 
·  Access to parking garage was 

not limited  
·  Flexible material was able to 

contour behind existing 
obstructions 
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� " �B� � �D�
�
Repair of concrete columns with 
extensive corrosion of steel rebar 
and spalling of concrete fireproofing   
�
� " � � � � �D �
�
·  Exposure to harsh environmental 

elements had deteriorated 
reinforcing rebar up to 25% 

·  Blooming of corroded rebar and 
vibration from process caused 
fire proofing to crack 

·  Resulting damage compromised 
the structures fire rating and 
endangered workers safety 

�
� � � � � � �# � 
 � �D�
�
·  HJ3’s U-Series Carbon Wrap  
�
� � 	# � � 	D�
�
·  Installation occurred during plant 

operations and was completed in 
8 days  

·  70% - 80% cost savings over 
replacement  

·  Fully confined columns and 
beams were coated with 
additional fire protection and 
reinforced to initial design value 

·  Additional fire protection and 
reinforced to initial design value 
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�
�

� " �B� � �D�
�
Confinement of concrete repair and 
strengthening of R/C column 
�
�
� " � � � � �D �
�
·  Corrosion of steel rebar and 

degradation of concrete  
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap  
�
�
� � 	# � � 	D�
�
·  Installation of wrap extended the 

life of the concrete repair  
·  Flexible material was able to 

contour behind obstructions 
·  Installation on 3 columns 

completed in one day 
�
�
�
�
�
�
�
�
�
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�
�

� " �B� � �D�
�
Reinforcement at the concrete 
column to beam joint  
�
�
� " � � � � �D �
�
·  Shear stress caused structure to 

yield at column to beam joint  
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap  
�
�
� � 	# � � 	D�
�
·  80% cost savings over alternative 

method of repair 
·  Installation completed in 3 hours 
·  Flexible material was able to 

contour behind obstructions 
�
�
�
�
�
�
�
�
�
�
�
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�
�
� " �B� � �D�
�
Structural repair of reinforced 
concrete columns damaged by 
extreme conditions within a chlor-
alkali cell room 
�
�
� " � � � � �D �
�
·  Chemical attack of existing steel 

reinforcement 
·  Oxidation of rebar and 

degradation of concrete 
·  35% capacity increase above 

design value to support a larger 
crane 

�
�
� � � � � � �# � 
 � �D�
 
·  HJ3’s Cementicious Grout used 

to reform columns 
·  3 layers of HJ3’s B-Series Carbon 

Wrap  
·  Material top-coated with HJ3’s 

Epoxy-novolak   
�
�
� � 	# � � 	D�
�
·  24 columns repaired at a rate of 1 

column per day (18ft x 2ft x 2ft) 
·  HJ3 performed full turnkey 

engineering services to assure 
proper load transfer throughout 
building 

�
�
�
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�
�
� " �B� � �D�
�
Retrofit of existing concrete columns in 
order to return original design strength. 
�
�
� " � � � � �D �
�
·  Overhead slab and foundation 

unstable, no longer used to transfer 
loads 

·  Corrosive electrolyte deteriorated the 
concrete 

·  Oxidation of steel re-bar 
�
�
� � � � � � �# � 
 � �D�
 
·  Apply high strength, non-shrink 

cementitious grout to corroded 
concrete 

·  2 layers of HJ3’s L-Series Glass 
Laminate  

·  2 layers of HJ3’s U-Series Glass Wrap 
�
�
� � 	# � � 	D�
�
·  HJ3’s system in conjunction with a 

steel collar returned original design 
strength of basement columns   

·  HJ3’s retrofit allowed and assured 
proper load transfer throughout 
basement  

·  Operations continued without delay 
�
�
�
�
�
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� " �B� � �D �
�
Retrofit of existing concrete columns 
in order to return original design 
strength. 
�
�
� " � � � � �D �
�
·  Corroded and deteriorated 

concrete columns due to corrosive 
elements and bi-products in 
wastewater 

·  Steel rebar exposed, corroded and 
deterioration due to exposure 

�
�
� � � � � � �# � 
 � �D�
 
·  Apply high strength, non-shrink 

cementitious grout to corroded 
concrete 

·  4 layers of HJ3’s B-Series Carbon 
Wrap  

·  HJ3’s system and column sprayed 
with HJ3’s Novolac, a highly 
resistant chemical top coating 

�
�
� � 	# � � 	D�
�
·  Columns repaired in under two (2) 

weeks 
·  Columns returned back to original 

design strength   
·  Digester’s service life increased 

and columns protected from future 
corrosion. 

�
�
�
�
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� � � � � �� � � � � �� � � � � �� � � � � � ����

�
�

� " �B� � �D�
�
Strengthening of reinforced 
concrete slab 
�
�
� " � � � � �D �
�
·  Corrosion of existing steel 

reinforcement  
·  Delamination of concrete 
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap  
�
�
� � 	# � � 	D�
�
·  Eliminated need to shut down 

area of parking garage during 
HJ3 repair 

·  Installation completed in 6 hours 
·  70% cost savings over 

conventional methods of repair 
�
�
�
�
�
�
�
�
�
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! � � � � �! � � � � �! � � � � �! � � � � � � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � ���� ====� � � � � �� � � � � �� � � � � �� � � � � � ����

�
�

� " �B� � �D�
�
Repair and strengthening of R/C 
slab  
�
�
� " � � � � �D �
�
·  Reinforced steel rebar was 

corroded and deteriorated by 
various chemicals used in the 
manufacturing process 

·  Cracking resulted in deficient live 
load capacity and increased 
deflection 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap 
·  HJ3’s Resurfacing Putty  
�
�
� � 	# � � 	D�
�
·  50% cost savings over alternative 

repair 
·  Installation was completed in one 

day 
·  Repair eliminated the need to 

remove obstructions and 
overcome access constraints 

�
�
�
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� 1 � � � �� 1 � � � �� 1 � � � �� 1 � � � � ����

�
�

� " �B� � �D�
�
Seismic upgrade to un-reinforced 
masonry wall  
�
�
� " � � � � �D � �
�
·  URM walls lacked sufficient 

shear capacity   
�
��
� � � � � � �# � 
 � �D�
�
·  HJ3’s S-Glass Wrap (exterior) 
·  HJ3’s S-Glass laminates (interior) 
�
��
� � 	# � � 	D�
�
·  Installation was completed within 

one week. 
·  S-Glass laminates achieved 40% 

cost savings over initial design 
which specified full coverage of 
wall using fiberglass. 

�
�
�
�
�
�
�
�
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�Method of strengthening masonry and 

concrete walls with composite strap and 
high strength random fibers 
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� 1 � � � �� 1 � � � �� 1 � � � �� 1 � � � � ����

�
�

� " �B� � �D�
�
Increase the shear capacity of CMU 
block walls due to lack of 
reinforcing and requirements 
caused by change of use   
�
�
� " � � � � �D �
�
·  Seismic upgrading required for 

shear capacity 
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s U-Series S-Glass   
�
�
� � 	# � � 	D�
�
·  Installation completed in 8 days 

for 10,000 sq. ft. of repair area 
during winter vacation before 
students returned to class 

·  40% cost savings over traditional 
methods of repair 

�
�
�
�
�
�
�
�
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�Method of strengthening masonry and 

concrete walls with composite strap and 
high strength random fibers 
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� 1 � � � �� 1 � � � �� 1 � � � �� 1 � � � � ����

�
�

� " �B� � �D�
�
Seismic retrofit of unreinforced 
masonry wall  
�
�
� " � � � � �D �
�
·  Building lacked ductility and in-

plane and out-of plane strengths 
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series S-Glass Wrap  
�
�
� � 	# � � 	D�
�
·  40% cost savings over alternative 

repair method 
·  Building officials chose 

composites because they created 
minimal change to wall surfaces  

·  Installation completed in 10 days. 
�
�
�
�
�
�
�
�
�
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�Method of strengthening masonry and 

concrete walls with composite strap and 
high strength random fibers 
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� 1 � � � �� 1 � � � �� 1 � � � �� 1 � � � � ����

�
�

� " �B� � �D�
�
Seismic upgrade of pre-cast 
concrete walls 
�
�
� " � � � � �D �
�
·  Inadequate amount of steel 

reinforcement in existing wall 
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series S-Glass Wrap  
�
�
� � 	# � � 	D�
�
·  Repair was completed in 5 

working days without the use of 
heavy equipment 

·  Repair produced a smooth finish 
that was easily painted over for 
an aesthetically pleasing 
appearance.  

�
�
�
�
�
�
�
�
�
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�Method of strengthening masonry and 

concrete walls with composite strap and 
high strength random fibers 
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! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � �! � � � � � � � � � � � � � ���� ====� 1 � � � �� 1 � � � �� 1 � � � �� 1 � � � � ����

�
�

� " �B� � �D�
�
Seismic repair of unreinforced 
masonry wall  
 
Note: First masonry building in the 
US repaired with high strength 
composites 
�
� " � � � � �D �
�
·  Building lacked ductility and in-

plane and out-of plane strengths 
·  Building was in danger of 

catastrophic failure from seismic 
forces during Northridge 
earthquake 

�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap  
�
� � 	# � � 	D�
�
·  Increased strength and ductility 

for seismic loads  
·  Flexible wrap eliminated need to 

remove tracking system which 
was required by alternative 
concrete repair  

�
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�Method of strengthening masonry and 

concrete walls with composite strap and 
high strength random fibers 
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! � � � � � �! � � � � � �! � � � � � �! � � � � � � � � � � � � �� � � � � � �� � � � � � �� � � � � � � ���� ====� 1 � � � �� 1 � � � �� 1 � � � �� 1 � � � � ����

�
�

� " �B� � �D�
�
Shear strengthening of pre-cast 
concrete walls for building 
expansion and change of use 
requires a dramatic increase in load 
requirements 
�
� " � � � � �D �
�
·  Repair of 3 reinforced concrete 

tilt-up walls for seismic upgrade 
and lateral shear reinforcement 

�
� � � � � � �# � 
 � �D�
�
·  HJ3’s Hybrid Carbon S-Glass 

Wrap  
�
� � 	# � � 	D�
�
·  Use of hybrid resulted in 40% 

cost-savings over HJ3 B-Series 
installation  

·  Unbalanced weave created 
optimal strength in both 
directions and increased ductility 
of material 

·  Installation was completed in 3 
weeks on over 30,000 square foot 
area 

�
�
�
�
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���
�Method of strengthening masonry and 

concrete walls with composite strap and 
high strength random fibers 
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�
�

� " �B� � �D�
�
Wall strengthening 
�
�
� " � � � � �D �
�
·  Strengthening of wall necessary 

to meet building’s design 
strength requirements as defined 
by engineer 

�
�
� � � � � � �# � 
 � �D�
�
·  One (1) layer of HJ 3’s U-Series 

Carbon Wrap 
�
�
� � 	# � � 	D�
�
·  Wall strengthened to meet design 

requirements 
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�

� " �B� � �D�
�
Seismic Wall strengthening 
�
�
� " � � � � �D �
�
·  Strengthening of wall necessary 

to meet new UBC seismic codes 
for masonry buildings. 

�
�
� � � � � � �# � 
 � �D�
�
·  Exterior was covered with bi-

directional and unidirectional 
carbon fiber. 

·  Interior was covered with bi-
directional fiberglass and a 
translucent fiberglass system. 

�
�
� � 	# � � 	D�
�
·  Wall strengthened to meet design 

requirements. 
·  Translucent fiberglass system 

was a unidirectional material that 
allowed for the look of the 
original masonry block to be 
preserved. 

�
�
�
�
�
�
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � � � �� � � � �� � � � �� � � � � ����

�
�

� " �B� � �D�
�
Repair of large diameter PCCP pipe 
due to failure of pre-stressed steel 
reinforcing wire 
�
�
� " � � � � �D �
�
·  Aggressive effluents caused 

corrosion to steel reinforcement, 
pre-stressing tendons, and 
concrete 

·  Prior to repair pipe was in 
complete failure 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s U-Series Carbon Wrap 
�
�
� � 	# � � 	D�
�
·  Strength of the damaged pipe 

was increased beyond initial 
design value.  

·  HJ3’s Carbon lining was design 
to handle surge pressures of up 
to 250 psi  

·  Installation costs were 20% of the 
costs of slip lining with steel, 
given access constraints 

·  Quick installation significantly 
decreased downtime costs 

�
�
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � � � �� � � � �� � � � �� � � � � ����

�
�

� " �B� � �D�
�
Repair of large diameter PCCP pipe 
due to failure of pre-stressed steel 
reinforcing wires 
�
� " � � � � �D �
�
·  Aggressive effluents caused 

corrosion to steel reinforcement, 
pre-stressing tendons, and 
concrete 

·  Prior to repair, over 50% wire 
breaks were found within pipe 
wall 

�
� � � � � � �# � 
 � �D�
�
·  HJ3’s U-Series Carbon Wrap 
�
� � 	# � � 	D�
�
·  Strength of the damaged pipe 

was increased beyond initial 
design value.  

·  HJ3’s Carbon lining was 
designed to handle surge 
pressures up to 150 psi  

·  Installation costs were 20% of the 
costs of steel repair given access 
constraints 

·  Repair saved the customer over 
$20 M compared to excavation 
and replacement 

�
�
�
�
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�
� " �B� � �D�
�
Internal Strengthening of 5’ 
Diameter PCCP 
�
�
� " � � � � �D �
�
·  50% of Pre-stressing steel wires 

necessary to handle internal 
pressure of the pipe had 
corroded and snapped allowing 
cracking and structural 
degradation to the PCCP.   

�
·  Over 50 Linear ft of pipe required 

repair 
 
·  A Planned outage allowed a 7 

day window to perform the repair 
�
� � � � � � �# � 
 � �D �
·  2 layers of HJ3’s Unidirectional  

Carbon Fiber Wrap  
 
 
� � 	# � � 	D�
�
·  Repair of 2 pipe segments 

completed in less than one week 
·  Carbon Fiber provided sufficient 

hoop strength to withstand the 
internal pipe pressures 

·  Approximate cost savings of 50% 
over replacement of PCCP. 

�
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� " �B� � �D�
�
Internal Strengthening of 5’ Diameter 
PCCP 
�
�
� " � � � � �D �
�
·  50% of Pre-stressing steel wires 

necessary to handle internal 
pressure of the pipe had corroded 
and snapped allowing cracking 
and structural degradation to the 
PCCP.   

�
·  Over 50 Linear ft of pipe required 

repair 
 
·  A Planned outage allowed a 7 day 

window to perform the repair 
�
� � � � � � �# � 
 � �D �
·  2 layers of HJ3’s Unidirectional  

Carbon Fiber Wrap  
 
 
� � 	# � � 	D�
�
·  Repair of 2 pipe segments 

completed in less than one week 
·  Carbon Fiber provided sufficient 

hoop strength to withstand the 
internal pipe pressures 

·  Approximate cost savings of 50% 
over replacement of PCCP. 

�
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�
�

� " �B� � �D�
�
Internal Strengthening of 5’ 
Diameter PCCP 
�
�
�
� " � � � � �D �
�
·  50% of Pre-stressing steel wires 

necessary to handle internal 
pressure of the pipe had 
corroded and snapped allowing 
cracking and structural 
degradation to the PCCP.   

�
·  Over 100 Linear ft of pipe 

required repair 
 
·  A Planned outage allowed a 7 

day window to perform the repair 
�
� � � � � � �# � 
 � �D�
�
·  2 layers of HJ3’s Unidirectional  

Carbon Fiber Wrap  
�
 
 
� � 	# � � 	D�
�
·  100 Linear Feet of PCCP were 

repaired in 7days 
 
·  Approximate Savings of 50% 

over cost of replacement 
�
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�
�

� " �B� � �D�
�
Strengthening of RPMP pipe 
caused by aggressive effluents 
�
�
� " � � � � �D �
�
·  Fatigue and exposure to 

aggressive effluents caused 
cracking of RPMP pipe surface 

�
�
� � � � � � �# � 
 � �D �
�
·  3 layers of HJ3’s B-Series 

Carbon Wrap  
 
 
� � 	# � � 	D�
�
·  Several alternative repair 

methods had been attempted – 
none lasted longer than 3 
months 

·  HJ3 fully restored the surface of 
the pipe and it has been in 
service for 3 years 

�
�
�
�
�
�
�
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � 
 � � �� � 
 � � �� � 
 � � �� � 
 � � � ����

�
�

� " �B� � �D�
�
Repair of cracked steel penstock 
liner caused by differential pressure 
while emptying pipe for 
maintenance 
�
�
� " � � � � �D �
�
·  Differential pressures created by 

a natural spring caused steel 
liner within piping to buckle up to 
4 feet in height 

·  Buckling caused steel to yield 
and crack throughout a 90-foot 
section of the steel liner.  

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap  
�
�
� � 	# � � 	D�
�
·  Repair provided the equivalent of 

5/8” steel to seem the cracks 
within the liner.  

·  Cost savings of 75% over the 
cost of welding steel panels into 
damaged area 

·  System installed in 7 working 
days and eliminated welding and 
heavy equipment  
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � 
 � � �� � 
 � � �� � 
 � � �� � 
 � � � ����

�
�

� " �B� � �D�
�
Test to demonstrate the 
performance of HJ3’s Carbon Fiber 
Composite System on a pipe that 
had been removed from service 
because of corrosion 
�
�
� " � � � � �D �
�
·  Pipe section had 50% to 100% 

wall thickness loss 
·  Corrosion had caused areas with 

multiple holes including one 
large 2 inch x 4 inch hole 

�
�
� � � � � � �# � 
 � �D�
�
·  3 layers of HJ3’s B-Series Carbon 

Wrap  
·  HJ3’s Galvanic Insulator 
�
�
� � 	# � � 	D �
�
·  Pipe showed no signs of damage 

or leaking when sustained 
pressure of 200-psi pressure was 
inserted into the vessel over a 
48-hour time period 

�
�
�
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � 
 � � �� � 
 � � �� � 
 � � �� � 
 � � � ����

�
�

� " �B� � �D�
�
Structural repair of extensively 
corroded steel riser pipes 
�
�
� " � � � � �D �
�
·  Corrosion had resulted in pitted 

areas and water leakage 
·  Pipes were ¾-inch thick and 

could no longer maintain a rating 
of 60 psi 

�
�
� � � � � � �# � 
 � �D�
�
·  3 layers of HJ3’s Carbon Wrap  
·  HJ3’s Galvanic Insulator  
�
�
� � 	# � � 	D�
�
·  50% to 75% cost savings over 

alternative methods  
·  Installed within days with no 

resulting down time 
·  Repair was impermeable to 

pressurized water 
�
�
�
�
�
�
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � 
 � � �� � 
 � � �� � 
 � � �� � 
 � � � ����

�
�
� " �B� � �D�
�
Structural repair of extensively 
corroded steel riser pipes 
�
�
� " � � � � �D �
�
·  Corrosion had resulted in pitted 

areas and water leakage 
·  Pipes were ½” inch thick and 

10% steel loss was observed 
�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s pre-impregnated 

FiberCast™ S-Glass tapes  
�
�
� � 	# � � 	D�
�
·  50% to 75% cost savings over 

alternative methods  
·  Improved the strength of  

existing pipe 
·  Installed in 2 days with no 

resulting down time 
·  Created corrosion and abrasion 

protection for existing steel pipes 
�
�
�
�
�
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � 
 � � �� � 
 � � �� � 
 � � �� � 
 � � � ����

�
�

� " �B� � �D�
�
Repair of steel pipe with extensive 
corrosion 
�
�
� " � � � � �D �
�
·  Corrosion reduced the strength 

of pipe 
·  Additional strength was needed 

to withstand higher internal 
pressure than originally specified 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap  
�
�
� � 	# � � 	D�
�
·  Restored the integrity of 

damaged pipe while increasing 
their pressure rating to desired 
level 

·  Flexible wrap could easily 
conform to 90
 angles where 
concentration of stress is found 

�
�
�
�
�
�
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� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � �� � � � � � � � � � � � ====� � 
 � � �� � 
 � � �� � 
 � � �� � 
 � � � ����

�
�

� " �B� � �D�
�
Repair of 38” inch 150 psi steel pipe 
damaged by extensive corrosion 
�
�
� " � � � � �D �
�
·  Significant steel loss, holes and 

pitting 
·  Corrosion had resulted in water 

leakage  
�
�
� � � � � � �# � 
 � �D�
�
·  5 layers of HJ3’s B-Series Carbon 

Wrap 

� � 	# � � 	D�
�
·  Repaired pipe back to initial 

design value 
·  70% cost savings compared to 

replacement  
·  Installation completed in 7 days  
·  HJ3 repair eliminated significant 

downtime cost 
�
�
�
�
�
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�
�

� " �B� � �D�
�
Repair of existing steel tank due to 
corrosion 
�
�
� " � � � � �D �
�
·  Extreme corrosion of steel tank 

walls 
·  Ultrasonic Thickness testing 

found corrosion within steel 
walls  

�
�
� � � � � � �# � 
 � �D�
�
·  Multi-layers of HJ3’s B-Series 

Carbon Wrap System 

� � 	# � � 	D�
�
·  Steel tank repaired in less than 3 

weeks 
·  Original tank strength restored 
·  Tank’s service life increased 
·  Plant operations continued un-

interrupted 
�
�
�
�
�
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 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � � � � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 � ����

�
�

� " �B� � �D�
�
Repair of reinforced concrete utility 
vault damaged by water penetration 
and corrosion 
�
�
� " � � � � �D �
�
·  Corrosion of steel reinforcement 

and water damage had weakened 
the  concrete vault 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s B-Series Carbon Wrap  
�
�
� � 	# � � 	D� �
�
·  Flexible and versatile features of 

the wrap  
·  Access constraints and confined 

area restricted the use of 
traditional repair materials 

·  Flexible, lightweight, thin 
composites installed easily on 
these hard to reach areas 

�
�
�
�
�
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 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � � � � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 � ����

�
�

� " �B� � �D�
�
Reinforcement of tower leg 
foundations with concrete cracking 
and corroded steel 
�
�
� " � � � � �D �
�
·  Bending moment at ground line 

caused stress to existing 
concrete foundation  

�
�
� � � � � � �# � 
 � �D�
�
·  2 layers of HJ3’s B-Series Carbon 

Wrap 
�
�
� � 	# � � 	D� �
�
·  Installation completed in one 

hour 
·  Repair confined concrete patch 

repair 
·  Created a water barrier on 

surface of concrete to minimize 
continued corrosion of existing 
steel reinforcement 

�
�
�
�
�
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 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � � � � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 � ����

�
�

� " �B� � �D�
�
Repair of lighting and traffic poles 
with extensive damage from 
corrosion 
�
�
� " � � � � �D �
�
·  Exposure to intermittent water 

contact caused corrosion of pole 
exterior at the ground line 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s FibreCore Light Pole 

Repair System  
�
�
� � 	# � � 	D�
�
·  $1500 saved per pole when 

compared to replacement 
·  Installation completed at a rate of 

30 minutes per pole 
·  Strength of Pole increased by 20 

times its initial strength 
·  Over 100 poles repaired 
�
�
�
�
�
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 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � � � � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 � ����

�
�
� " �B� � �D�
�
Repair of direct buried corroded 
steel light poles at ground to air 
interface 
�
� " � � � � �D �
�
·  Exposure to intermittent water 

contact caused corrosion of 
exterior wall at the ground line 

�
� � � � � � �# � 
 � �D�
�
·  4” x 15’ HJ3 FibreCast Tape  
·  HJ3’s FiberCore™  
�
� � 	# � � 	D�
�
·  System installed in 20 minutes  
·  Cost savings of over $1500 per 

pole 
·  Increased bending moment by 

1200% of original pole 
·  FiberCore™ creates dowel action 

below and above the ground line 
creating structural integrity 
regardless of continued 
corrosion to existing steel wall 

·  Over 1500 poles repaired 
�
�
�
�
�
�
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 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � �
 � � � � $ � � � � 5 � � � � � � � � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 �� � � 
 � � � + 
 � 5 � ����

�
�

� " �B� � �D�
�
Strengthening of wood utility poles  
�
�
� " � � � � �D �
�
·  Wood utility poles required 

strengthening to handle bending 
forces caused by 300 MPH wind 
burst 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s S-Glass Laminates 
�
�
� � 	# � � 	D�
�
·  4 strips of laminates spaced 

every 90 degrees increased pole 
strength up to two classes  

·  S-Glass strips are non-
conductive unlike steel 
reinforcement 

�
�
�
�
�
�
�
�
�
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� " �B� � �D�
�
HJ3 conducted testing to 
demonstrate the performance of the 
Blastek TM System  
�
� " � � �&#" �D�
�
·  Two unreinforced concrete 

masonry walls were constructed 
within a larger containment 
structure 

·  Blastek TM was applied to the 
interior and exterior of the right 
side 

�
� � 	# � � 	D�
�
·  Detonation of explosive created a 

crater that was approximately 
108 inches in diameter with a 
maximum depth of 21 inches  

·  Control wall was completely 
destroyed  

·  Blastek TM Retrofitted wall 
remained intact, and no debris of 
any kind was found in the interior 
space behind the retrofitted wall 

·  Maximum pressure exerted on 
the exterior face of each wall was 
178 psi; sensor located in the 
interior space behind the 
retrofitted wall recorded a peak 
pressure of 1.46  

�
�
�
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�
�
� " �B� � �D�
�
Crack repair of damaged 
ammunitions bunkers caused by 
settlement 
�
�
� " � � � � �D �
�
·  Bunkers constructed during 

WWII to serve as temporary 
storage and lacked sufficient 
reinforcement 

·  Over time settlement and soil 
pressure have caused severe 
cracking and displacement 

�
�
� � � � � � �# � 
 � �D�
�
·  HJ3’s PM-200 Putty Mix 
·  HJ3’s B-Series Carbon Wrap  
�
�
� � 	# � � 	D�
�
·  Repair took less than 4 hours 

and resulted in 40% cost savings 
over traditional methods of Crack 
Repair 

�
�
�
�
�
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