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June 3, 2015 
 
 
Mr. Richard Oros 
Executive Director of Facilities Management 
 
 
Mr. Oros, 
 

This report contains Red Tree Consulting’s (RTC) initial findings and recommendations 
concerning the Copper Canyon High School located in Glendale, Arizona. If you have any 
questions or concerns regarding the content of this report, please do not hesitate to contact us 
at your convenience. 
 
INTRODUCTION 
 

The High School consists of several structures (See Overlay # 1). RTC was asked to 
survey the roof and surrounding structures at Building’s # 300, 500 (lower roofs only), 800, 
1000, 1100, 1200 and 1400.  
 

 
Overlay # 1: Building Identification Overlay of Copper Canyon High School.  
 
INVESTIGATION AND OBSERVATIONS 
 

RTC visually inspected the requested roofs and surrounding structures, documented the 
existing conditions with photographs and field notes. All recommendations were based on the 
visual observations and reports provided by others.  RTC did not perform any destructive or 
invasive testing at the time of this report. 
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REFERENCED STANDARDS 
 
2012 International Building Code (IBC) 
National Roofing Contractors Association – Roofing Manual 
 
ROOF SYSTEMS 
 

According to visual observations and statements made by facility staff, all roof systems 
investigated are built-up roofs (BUR) installed on wood sheathing constructed in 2005 (See 
Figure #1 for a typical BUR system). Note:  Assembly diagrams below are for illustration 
purposes only, existing construction may vary as related to structural systems and substrates. 
The maintenance staff stated all roof systems investigated have on-going water intrusions into 
the interior of the buildings. 
 
 
 

 
Figure # 1: Typical Bituminous Roofing System: Built of Roof (BUR) cross section. 
 
  

Figure # 2 Key: 

1 ‐ Structural Substrate 

2 ‐ Fiberboard 

3 ‐ Foam Insulation 

4 ‐ Fiberboard 

5 ‐ 3, 4, or 5 multi‐ply BUR 

system 
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INVESTIGATION 
 

 
The highlighted buildings indicate the roofs and surrounding structures inspected. The identified 
BUR roof systems above were constructed generally in the same time frame using the same 
product materials and workmanship practices. The roof systems are no longer covered within 
the contractor labor or material product manufacturer warranty as they have since expired 
(APPENDIX 1).  
 

 
Overview photograph of the existing BUR roof system at Building # 1000, this roof system and 
its conditions are typical at Building’s # 300, 500, 800, 1100, 1200 and 1400. 
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Red Arrows identifying buckling of the BUR cap sheet. This buckling causes a tear in the cap 
sheet and will allow moisture into the interior of the system. This condition is typical of the roof 
systems at Building # 300, 500, 800, 1000, 1100, 1200 and 1400. In 2012, TUHSD had 
destructive testing done at Building # 1000 and 1200 (APPENDIX 2). The destructive testing 
performed by WRECORP removed the roof plys to expose the insulation board. WRECORP 
observed that the fastener spacing and placement in the insulation board was incorrect in 
several observed areas. This condition is causing the widespread buckling condition throughout 
the identified roof systems. 
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Overview photograph of buckling at the cap sheet that was patched incorrectly with roofing 
plastic. The plastic has shrunk and the crack has reopened. 
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The red circle is identifying alligatoring1. Over time, constant sun exposure weakens the asphalt 
and causes it to dry out. As it dries out in the sun, it becomes brittle and cracks. Once it cracks, 
it no longer is functioning as the top layer in the weatherproofing system. This condition is 
typical and found throughout the roof systems of the school. RTC observed this in several areas 
below the Reglet2 and isolated areas throughout the roof field. 
 

                                                            
1 Alligatoring is a characteristic in asphalt, which occurs during aging. Exposed asphalt inherently over time loses 
volatile oils, in conjunction with oxidation caused by UV exposure and creates a pattern of cracks. These cracks 
resemble alligator hide. 
2 Reglet flashing is installed between a wall (or the back side of a parapet wall) and a roof. The Reglet flashing is 
combined with counter flashings to avoid leaks in one of the most crucial areas of a roof, which is a ninety-degree 
edge. 
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The red arrows are identifying cracked and deteriorated sealant at the Reglet to masonry wall 
intersection. This condition is most likely allowing moisture behind the Reglet and below the roof 
system. This condition is typical throughout the roof systems. 
 

  
The cap sheet at the mechanical curbs have alligatored and cracked. The cracking and 
alligatoring extends into the three (3) course at the corner. This is a typical condition observed 
throughout the roof systems. 
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Area of ponding3 in front of the primary and overflow scuppers. This condition was noted at 
isolated locations and not typical throughout. 
 
 

                                                            
3
 When storm water is unable to drain, water will pool in the low areas. Over time, with each passing storm, the 

weight of the storm water will deflect the structural system beyond the structures bending point, thus allowing a bigger 
puddle to form. As a bigger puddle forms more weight is applied to the structural system causing more bending, 
allowing an even bigger puddle, then more weight, until the structure fails. 



   

RedTree	CONSULTING	 Page 11	
Copper Canyon High School 

 
Roof scupper three (3) course repair has alligatored, cracked and shrunk allowing the fiber tape 
to become exposed (red arrows). This repair is no longer performing as intended. This condition 
was noted at isolated locations and not typical throughout. 
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DISCUSSION & RECOMMENDATIONS  
 
 The BUR cap sheet has buckled and cracked in several areas throughout the roofs 
inspected. This buckling and tearing, as concluded by the destructive testing completed by 
others, is caused by the gaps between the insulation boards. In addition to the buckling 
identified throughout the roof systems, the existing cap sheet oils have dried out that has 
created several areas of alligatoring, a condition often due to ultra violet radiation and 
subsequent embrittlement of the roof membrane. The alligatoring has produced cracks through 
the surface bitumen, once the crack splits it allows moisture into the roofing system.  
 

School facility staff has attempted several isolated repairs to correct ongoing water 
intrusions. However, almost all of the repair areas observed have already failed. 
 
 Based on the survey and the items documented herein RTC believes there are several 
different options for roof replacement or roof renovations. However, we believe there are two (2) 
reasonable options for corrective measures, with OPTION A being the preferred 
recommendation. 
 

• OPTION A is to install a cover board and DUROLAST fully adhered polyvinyl 
chloride (PVC) membrane over the existing BUR roof system. This option 
includes preparation of the existing buckles and refastening of the existing 
insulation board. 

 
• OPTION B is to remove the existing bituminous roofing systems down to the 

deck and install either a new bituminous or a fully adhered PVC roof system 
following all manufacturers’ recommendations and industry standards.  

 
OPTION A 
 
 OPTION A when installed per the DUROLAST specifications and details then inspected 
by a DUROLAST quality assurance technician this will include a no dollar limit (NDL) warranty 
for both materials and labor for a twenty (20) year period. This warranty will also feature no 
exclusions for ponded water, biological of algaecide attack and shall also include the first fifteen 
(15) years of consequential damage coverage for up to twenty (20) million dollars. 
 
A licensed, bonded and insured roofing contractor to: 
 
• Provide a product manufacturer to engage third party testing firm to conduct roof pull test 

to verify tensile integrity and compliance with all wind uplift requirements. Areas with 
loose cap sheet can be repaired and refastened to the deck as necessary to meet all 
wind uplift requirements. 

  
• Roof surface preparation to includes but not limited to cleaning, cutting and then 

fastening down existing buckles. 
 
• Remove and dispose of all base flashings. 
 
• Overlay entire existing system with a ¼” fire rated hard board (DensDeck). Mechanical 

fasten board at a rate of sixteen (16) fasteners per four (4) by eight (8) foot sheet. 
Fasteners to be installed per manufacturer recommendations. The fastening of the new 
¼” hard board will also penetrate the existing fiberboard, which will meet those 
standards and will prevent any cupping. 
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• Install new fully adhered Durolast polyvinyl chloride single ply system over the new 
DensDeck (hardboard). 

 
OPTION B 
 

If a tear off is preferred in lieu of OPTION A, several roofing systems would 
accommodate the existing structure. However, we are recommending two (2) roof systems 
based on the existing conditions, labeled 1B and 2B as outlined below. 
 

1B) Remove the existing bituminous roof system down to the existing roof deck and 
replace with a new fully adhered poly vinyl (PVC) roof system. 

OR 
2B) Remove the existing bituminous roof system down to the existing roof deck and 
replace with a new bituminous roof system.  

 
Either roof system would provide a manufacturer product warranty, along with a 

contractor’s installation warranty; contract length and terms would be dependent on the type of 
roof product installed. Below is a brief benefit summary of the PVC and MB roof systems below. 
 
PVC Benefits: 
 
• The PVC roofing membrane is made by a process of heat welding seam technology, 

that not only allows for virtually one single piece of PVC roofing to cover an entire 
roof’s surface and eliminate seams and joints, but also provides excellent flexibility. 
This makes PVC roofing applicable to practically any shaped surface. 

• Installation process is relatively quick and simple. 
• The material itself is extremely durable, and has high resistance to punctures and 
 impact, as well as fire propagation and flame exposure resistance. 
• PVC roofing also has good tolerance for thermal movement because of its flexibility, 

and is exceptionally tough against contamination and rooftop soiling. 
• PVC roofing is virtually maintenance free, as it is both waterproof and dirt resistant. 
• Typically woven with fabrics such as glass fiber and polyester, the PVC roofing 

membrane can provide up to 80% solar reflectivity, thereby reducing heat island 
effects and cooling costs. 

• PVC roofing is aesthetically appealing, and suitable to both old and new structures. 
• Roof life expectancy of twenty (20) years. 
• Twenty (20) year product manufacturer warranty. 
 
Bituminous Roofing Benefits: 
 
• Proven track record of performance. 
• Superior waterproofing characteristics. 
• Broad range of application methods. 
• Wide choice of top-surfacing, including “Cool Roofing” options. 
• With insulation, provides an even, better performing building component. 
• High tensile strength. 
• Available as part of a fire, wind, and/or hail rated roofing system. 
• Competitive life-cycle cost. 
• Available with flame-free and VOC-free installation. 
• Roof life expectancy of ten (10) to fifteen (15) years. 
• Ten (10) or fifteen (15) year product manufacturer warranty. 
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OPTION A COST SUMMARY (COVER BOARD & NEW PVC) 
  

Below is the OPTION A preliminary cost estimate for budgeting purposes. The estimated 
length of the renovation including the permitting process, contractor scheduling and the 
installation of the cover board and  fully adhered 50mil polyvinyl chloride membrane will take 
approximately ten (10) weeks, weather permitting.  
 

Scope of Work Summary Estimated Cost 
 
• Install cover board and new PVC roof system at 
BLDG # 300 (includes all associated patio 
BUR’s) 
 
• Install cover board and new PVC roof system at 
BLDG # 500 (includes all associated patio 
BUR’s) 
 
• Install cover board and new PVC roof system at 
BLDG # 800 (includes all associated patio 
BUR’s) 
 
• Install cover board and new PVC roof system at 
BLDG # 1000 (includes all associated patio 
BUR’s) 
 
• Install cover board and new PVC roof system at 
BLDG # 1100 (includes all associated patio 
BUR’s) 
 
• Install cover board and new PVC roof system at 
BLDG # 1200 (includes all associated patio 
BUR’s) 
 
• Install cover board and new PVC roof system at 
BLDG # 1400 (includes all associated patio 
BUR’s) 
 
• A/E Design & Construction Administration Fees 
 
• Permitting 
 

TOTAL :
 

 
$ 116,950.00 
 
 
 
$ 207,000.00 
 
 
 
$ 72,300.00 
 
 
 
$ 127,800.00 
 
 
 
$ 44,500.00 
 
 
 
$ 127,800.00 
 
 
 
$ 71,700.00 
 
 
 
$ 21,062.00 
 
$ 4,500.00 
 
$ 793,612.00 
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OPTION 1B COST SUMMARY (PVC) 
 
 Below is the OPTION 1B preliminary cost estimate for budgeting purposes. The 
estimated length of the renovation including the permitting process, contractor scheduling, 
removal of the existing roof system and the installation of the new PVC roof system will take 
approximately ten (10) weeks, weather permitting. 
 

Scope of Work Estimated Cost 
 
• Remove existing roof system and install new 
PVC roof system at BLDG # 300 / 500 / 800/ 
1000 / 1100 / 1200 / 1400 
 
• A/E Design & Construction Administration Fees 
 
• Permitting 
 

TOTAL :
  

 
$ 1,591,742.78 
 
 
 
$ 21,062.00 
 
$ 4,500.00 
 
$ 1,617,499.36 

 
OPTION 2B COST SUMMARY (BUR) 
 
 Below is the OPTION 2B preliminary cost estimate for budgeting purposes. The 
estimated length of the renovation including the permitting process, contractor scheduling, 
removal of the existing roof system and the installation of the new BUR roof system will take 
approximately ten (10) weeks, weather permitting. 
 

Scope of Work Estimated Cost 
 
• Remove existing roof system and install new 
BUR roof system at BLDG # 300 / 500 / 800/ 
1000 / 1100 / 1200 / 1400 
 
• A/E Design & Construction Administration Fees 
 
• Permitting 
 

TOTAL :
  

 
$ 823,664.59 
 
 
 
$ 21,062.00 
 
$ 4,500.00 
 
$ 849,226.59 
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EXECUTIVE SUMMARY 
 
 The existing roof system(s) have multiple areas where it has failed creating water 
intrusions into the interior of the building. The destructive testing completed by others confirms 
that the existing insulation board fasteners were improperly spaced and located. The UV 
degradation of the cap sheet is visible throughout the roofs where the oils from the roof ply have 
dried out and in some locations created an alligator condition. The alligator condition and the 
drying out of the oils have led to cracking and embrittlement of the roof ply.  
 
 Continuing to perform isolated roofing repairs to the existing roof systems is no longer 
sufficiently correcting the ongoing water intrusions. The roofing systems are in need of 
renovation to correct the existing conditions. There are two recommended renovation options, 
OPTION A and OPTION B. Either option will correct the problematic roofing conditions but 
OPTION A is the preferred recommendation. OPTION A is a substantial cost savings when 
compared to OPTION B and includes a no dollar limit (NDL) warranty of twenty (20) years for 
labor and material. This warranty has no exclusions for ponded water, biological of algaecide 
attack and will also include the first fifteen (15) years of consequential damage coverage for up 
to twenty (20) million dollars. 
 

Below is a cost summary of the recommended renovation OPTION A contained herein. 
 
OPTIONA Total Cost (EST.) 
PVC Overlay 
A/E & C/A FEES 
Permitting 

 
TOTAL: 

$ 768,050.00 
$ 21,062.00 
$ 4,500.00 
 
$ 793,612.00 

 
RTC has based the recommendations and findings in this report upon all information 

available at the time this report was drafted. RTC reserves the right to alter any 
recommendations in this report should new information be made known or available during 
demolition or reconstruction of the project.   

 
Any and all recommendations in this report are provided to the current Owner of this 

property and are specific only to the property listed in this report. Prior to commencement of any 
work, a comprehensive asbestos survey, including a written report, should be available and 
located on the school property. 
 

Thank you for allowing Red Tree Consulting the opportunity to provide you with these 
professional consulting services.  Please do not hesitate to contact us at your convenience with 
any questions or concerns you may have. 
 
Sincerely, 
 
 

 
Michael L. Crow, 
Managing Partner 
Ph 602.989.2433 
mcrow@redtreeco.com 
 
 



 
APPENDIX 1 































 
APPENDIX 2 



 

 

 
Richard Oros 
Facility Director 
Tolleson Union High School District 
9801 W. Van Buren St. 
Tolleson, AZ 85353 
 
Project: Copper Canyon High School, 9126 W. Camelback Rd. Tolleson, AZ 85305 
 
Inspection Date: September 3, 2012 
 
Inspectors: Jerry Brown, Randy Surls, Ernie Duran 
 
Industry Standards: National Roofing Contractors Association. 
 
WRECORP was retained to inspect the installation of the roof system at Copper 
Canyon High School. This report contains WRECORP’s preliminary opinions on the 
existing conditions found at the time of the investigation. 
 
All opinions, conclusions and/or recommendations within this report are subject to 
change in the event that any additional information is discovered or brought to the 
attention of WRECORP. 
 
Summary of Conditions 

• The two buildings investigated are typical of all buildings on campus with this 
type of roof system.  

• Buckling and fracturing of membrane is typical and systemic. 
• Gaps in the insulation are typical and systemic. 
• Gaps in the insulation are causing the membrane to buckle and fracture. 
• The air conditioning of the buildings could be felt blowing up through the gaps in 

the insulation. This condition was typical and systemic. 
• Positioning of the insulation boards not being on top of a flute is typical and 

systemic. 
• Incorrect fastening pattern is typical and systemic. 
• The insulation board is the size and type specified but does not meet the 

minimum thickness to span the flute size on this type of metal deck. 
• Roofing system must be installed perpendicular to the insulation board. 

 
 
 
 
 
 
 

 



 

 
 

 

 

Copper Canyon High Photo 1 Date:  9/3/12 
Description: Bldg. 1000 identification 

 
 

 

 

Copper Canyon High Photo 2 Date:  9/3/12 
Description: Bldg. 1000 test sample #1 
 



 

 

 

 

Copper Canyon High Photo 3 Date:  9/3/12 
Description: Bldg. 1000 fasteners and plates installed at incorrect locations. The arrows show that 
the fasteners were used to try to secure two separate boards. 

 
 

 

 

Copper Canyon High Photo 4 Date:  9/3/12 
Description: Bldg. 1000 close up view of fastener spacing and location along with large gap at 
joints. 
 
 



 

 

 

 

Copper Canyon High Photo 5 Date:  9/3/12 
Description: Bldg. 1000 red dots show where fastener spacing should have been located to be in 
compliance. 
 

 

 

 

Copper Canyon High Photo 6 Date:  9/3/12 
Description: Bldg. 1000 3” plates were used (in compliance) but spacing and location are not in 
compliance. Large gap at insulation joint. 
 



 

 

 

 

Copper Canyon High Photo 7 Date:  9/3/12 
Description: Bldg. 1000 marking paint was used to mark typical buckling of membrane. 
 
 

 

 

Copper Canyon High Photo 8 Date:  9/3/12 
Description: Bldg. 1000 marking paint marking typical buckling.  



 

 

 

 

Copper Canyon High Photo 9 Date:  9/3/12 
Description: Bldg. 1000 arrow indicate typical membrane buckling that is fracturing. 
 

 

 

 

Copper Canyon High Photo 10 Date:  9/3/12 
Description: Bldg. 1000 arrow indicate typical membrane buckling that is fracturing. 



 

 

 

 

Copper Canyon High Photo 11 Date:  9/3/12 
Description: Bldg. 1000 ponding due to scuppers not being sumped. 
 

 

 

 

Copper Canyon High Photo 12 Date:  9/3/12 
Description: Bldg. 1000 ponding due to scuppers not being sumped. 



 

 

 

 

Copper Canyon High Photo 13 Date:  9/3/12 
Description: Bldg. 1000 ponding due to scuppers not being sumped. 
 

 

 

 

Copper Canyon High Photo 14 Date:  9/3/12 
Description: Bldg. 1000 ponding due to scuppers not being sumped. 



 

 

 

 

Copper Canyon High Photo 15 Date:  9/3/12 
Description: Bldg. 1200 identification. 
 

 

 

 

Copper Canyon High Photo 16 Date:   9/3/12 
Description: Bldg. 1200 sample #2 and arrow indicate typical membrane buckling that is fracturing. 



 

 

 

 

Copper Canyon High Photo 17 Date:  9/3/12 
Description: Bldg. 1200 large gaps at insulation joints causing the buckling and fracturing in the 
above photo 16. 
 

 

 

 

Copper Canyon High Photo 18 Date:  9/3/12 
Description: Bldg. 1200 close up to show large gap between insulation boards. 



 

 

 

 

Copper Canyon High Photo 19 Date:  9/3/12 
Description: Bldg. 1200 incorrect fastener spacing and location. 
 

 

 

 

Copper Canyon High Photo 20 Date:  9/3/12 
Description: Bldg. 1200 incorrect fastener spacing and locations. 



 

 

 

 

Copper Canyon High Photo 21 Date:  9/3/12 
Description: Bldg. 1200 insulation buckling due to incorrect fastener spacing and location. 
 

 

 

 

Copper Canyon High Photo 22 Date:  9/3/12 
Description: Bldg. 1200 arrow indicate typical membrane buckling that is fracturing. 



 

 

 

 

Copper Canyon High Photo 23 Date:  9/3/12 
Description: Bldg. 1200 arrow indicate typical membrane buckling that is fracturing. 
 

 

 

 

Copper Canyon High Photo 24 Date:  9/3/12 
Description: Bldg. 1200 arrow indicate typical membrane buckling that is fracturing. 



 

 

 

 

Copper Canyon High Photo 25 Date:  9/3/12 
Description: Bldg. 1200 arrow indicate typical membrane buckling that is fracturing. 
 

 

 

 

Copper Canyon High Photo 26 Date:  9/3/12 
Description: Bldg. 1200 arrow indicate typical membrane buckling that is fracturing. From left to 
right, buckle starting to fracture, membrane is fractured, buckle has yet to fracture. 
 
 
 
 
 



 

 
Conclusion 
The inspection found the roof system not to be installed per industry standards and 
manufacturer’s recommendations. The gaps in between the insulation board are the 
primary cause of the buckling of the membrane. The buckles and fractures are located 
directly over the gaps in the insulation boards. The roofing system was not run 
perpendicular to the insulation boards causing buckles, splits, cracks and/or fractures. 
The fastening patterns do not meet the standards set forth for wind uplift requirements, 
therefore the roofs are subject to blow offs during high wind conditions. 
 
To correct this condition the roof the roofing system should be torn off down to the 
insulation board. A new insulation board mechanical fastened over the existing board. 
Install a new 20 year roof system. 
 
See attached documents for reference and backup information. 
 
 
 
Jerry L. Brown, RRO        9/11/2012 

Consultant/Inspector Date 

 
 



• Compressive Strength — It would have sufficient strength to resist damage from roof system construction opera-
tions and normal rooftop traffic.

The 10 properties listed would be found in an ideal roof insulation. However, in real-world conditions, no single
commercial product currently available has all these ideal properties. Therefore, it is recommended that designers
choose materials that have properties best suited to specific project conditions.

1.2 Design Criteria for the Specification of the Installing of Rigid Roof Insulation
The following criteria should be considered by designers of roof assemblies containing rigid roof insulation:

• On steel roof decks, the steel deck flutes’ direction, rigid insulation board’s orientation and membrane layout
should be designed to accommodate the satisfactory anchorage of roof system components and facilitate appli-
cation of the membrane and installation of temporary tie ins and water cutoff details. Refer to”Tie-ins” and
“Water Cutoffs” in the Glossary. However, with built-up roof (BUR) membranes reinforced with organic felt, it is
recommended that the insulation application specification call for the insulation to be applied in such a manner
that the organic membrane be laid perpendicular to the longer dimension of the top insulation boards. This rec-
ommendation stems from the organic felt’s tensile strength characteristics — the tensile strength is greater in the
machine direction. This will help reduce the possibility of the membrane splitting.

• On steel roof decks, insulation boards should be firmly supported on their longer dimensions, if rectangular, by
the bearing surfaces or top flanges of the steel roof deck. The first layer of insulation boards should not cantilever
over open steel deck flutes. Otherwise, the insulation and membrane may not be sufficiently supported to pro-
vide for long-term, successful performance of the roof system.

• In practice, steel decks may be installed incorrectly, with minor curves or small incremental errors in overlaps. As
successive insulation boards are installed on the deck, at some point the insulation edge may begin to fall off at
the center of the top flange of the steel deck panels. Unless corrected, some of the insulation panels may be in-
stalled incorrectly, with the long dimension of the boards not directly supported by the top flange of the deck
panels. When this condition is encountered, additional labor will be required to correct the insulation installation.

• In low-slope membrane roof construction, a double layer of insulation as illustrated is preferred. 

Experience and research reported by James E. Lewis in the paper “Thermal Evaluation of the Effects of Gaps Be-
tween Adjacent Roof Insulation Panels” from the Proceedings of the DOE-ORNL Workshop on Mathematical Mod-
eling of Roofs has shown that a minimum of two layers of rigid insulation can provide the following benefits to low-
slope roof systems:

— Increased roof system thermal performance. With double-layer insulation roof systems, it is preferable that only
the bottom layer of insulation be mechanically fastened to roof decks that are appropriate for mechanical at-
tachment. The second layer of insulation then can be adhered to the base layer or, if present, to the vapor re-
tarder installed on top of the first layer with hot bitumen or approved adhesive. When a ballasted membrane

The NRCA Roofing and Waterproofing Manuial—Fifth Edition

84 Rigid Board Roof Insulation

MEMBRANE

COVERBOARD

INSULATION

VAPOR RETARDER
(IF NEEDED)

INSULATION
(BASE LAYER)

DECK

MECHANICAL
FASTENER

Figure 1: Cross section of a compact “warm” roof assembly. The individual neighboring components are in direct
contact with one another. The lower R-value insulation is placed under the vapor retarder, next to the roof deck.
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In low-slope membrane roof construction, a double layer of insulation as illustrated is preferred.
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CELOTEX™

STRUCTODEK®
H I G H  D E N S I T Y  R O O F I N G  F I B E R B O A R D

#BRF-BR-1

Product Overview

For more than 85 years, the name CELOTEX has been a standard bearer for quality fiberboard roof insulation.  CELOTEX 

STRUCTODEK is now manufactured by BLUE RIDGE FIBERBOARD, INC., a subsidiary of W. R. MEADOWS.  Be 

assured that BLUE RIDGE will continue the longstanding CELOTEX tradition of delivering a quality product and providing 

superior service to the low-slope roofing market at a competitive price.  STRUCTODEK high density roofing fiberboard 

has been tested and approved by major systems manufacturers who create today’s roofing systems.  

	

STRUCTODEK is available in various thicknesses, coating, and panel sizes to meet your needs.  The product offers many 

benefits, including:

•	 Classified in UL Class A rated roof systems. See classification details in 

“Compliances” section.

•	 Structurally rigid and dimensionally stable board, easily handles heavy 

foot traffic and wheeled loads.

•	 Superior adhesion without excess absorption.

•	 Insulation properties with R-values ranging from 1.3 to 5.0 

•	 Lightweight and easy to install, without the irritating fiberglass dust of 

glass mat faced gypsum board.

•	 Easily handles hot asphalt; non-blistering.

•	 Cuts with an utility knife.

•	 Offered in coated one-side (C1S), integral coated six sides (C6S), and 

uncoated (natural).



®

STRUCTODEK
The solution for a wide variety of low-slope applications and systems.
Applications

•	 Insulation board

•	 Cover board

•	 Re-roof/re-cover board

Thickness (nominal) 1/2" 25/32" 1" 1 1/2" 2"

Board Sizes 4' x 4'
4' x 8'

4' x 4'
4' x 8'

2' x 4'
4' x 4'
4' x 8'

2' x 4'
4' x 4'

2' x 4'
4' x 4'

Boards/Unit 4' x 4' = 90 
4' x 8' =  90

4' x 4' = 60
4' x 8' = 60

2' x 4' = 90
4' x 4' = 45
4' x 8' = 45

2' x 4' = 60
4' x 4' = 30

2' x 4' = 46
4' x 4' = 23

Squares/Unit 4' x 4' = 14.40
4' x 8' = 28.80

4' x 4' = 9.60
4' x 8' = 19.20

2' x 4' = 7.20
4' x 4' = 7.20

4' x 8' = 14.40

2' x 4' = 4.80
4' x 4' = 4.80

2' x 4' = 3.68
4' x 4' = 3.68

Weight Per Square Foot 
(lb/ft2)

0.700 1.060 1.375 2.100 2.750

Flute Span 1 5/8" (40mm) 2 5/8" (67mm) 2 5/8" (67mm) 4 3/8" (111mm) 4 3/8" (111mm)

R-Value 1.3 1.9 2.5 3.8 5.0

STRUCTODEK Features

•	 Water absorption value of ≤7% (7% max per ASTM C 208)

•	 UL Class A roofing systems classified component. See www.ul.com Certification Directory  

File No.TGFU.R20803. 

•	 1-60 and 1-90 systems approval per FM Approvals Standard 4450/4470 (see RoofNav for approvals)

•	 Reduces asphalt bitumen absorption in coated one-side product

•	 Maximum protection on all exposed surfaces with an integral coated-six-side treatment

•	 Compressive Strength, 48 psi @ 15% deformation on ½” STRUCTODEK High Density

Compliances

•	 ASTM C 208, Type II, Grade 1 and 2; ASTM C 209

•	 FM Approved Class 1 per FM Standard 4450/4470

•	 CAN/CSA-A247-M86 Insulating Fiberboard Type 1

•	 Canadian Construction Materials Centre, Listing CCMC #13186-L

•	 Classified by Underwriters Laboratories, Inc. to US Standard ANSI/UL 790 

      and Canadian Standard CAN/ULC-S107

•	 Miami-Dade County, Florida; NOA No. 10-0120.04; Expiration Date 09/18/13

•	 CAN/ULC-S706 -09 Standard for Wood Fibre Insulating Boards for Buildings, 

 Type II, Class 1 and Class 2

CAMERA-READY LOGOTYPE – UL CLASSIFICATION MARK FOR CANADA AND THE U.S.
These Marks are registered by Underwriters Laboratories Inc.

The minimum height of the registered trademark symbol ® shall be 3/64 of an inch.  When the overall diameter of the
 UL Mark is less than 3/8 of an inch, the trademark symbol may be omitted if it is not legible to the naked eye.

The font for all letter forms is Helvetica Condensed Black, except for the trademark symbol ®, which is
Helvetica Condensed Medium. No other fonts are acceptable.

Please Note:
The word "MARINE" should only be used for UL Classified marine products.

200-195I 20M/11/97
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STRUCTODEK Features

•	 Water absorption value of ≤7% (7% max per ASTM C 208)

•	 UL Class A roofing systems classified component. See www.ul.com Certification Directory  

File No.TGFU.R20803. 

•	 1-60 and 1-90 systems approval per FM Approvals Standard 4450/4470 (see RoofNav for approvals)

•	 Reduces asphalt bitumen absorption in coated one-side product

•	 Maximum protection on all exposed surfaces with an integral coated-six-side treatment

•	 Compressive Strength, 48 psi @ 15% deformation on ½” STRUCTODEK High Density

STRUCTODEK and Leed

STRUCTODEK is an environmentally friendly product that can help a design team earn LEED 

credits.  The use of STRUCTODEK may contribute to the following LEED credits:

•	 MR Credit 2: Construction Waste Management

•	 MR Credit 4: Recycled Content

•	 MR Credit 5: Regional Materials

•	 MR Credit 6: Rapidly Renewable Materials

•	 IEQ 4.4: Low-Emitting Materials – Composite Wood and Agrifiber Products

Fastening Pattern Requirements

For fastening patterns, refer to FM RoofNav and/or membrane manufacturer for specific 

assembly requirements.

UL “P” Assembly Requirements

Consult UL certification File No. TGFU.R20803 or system manufacturer for more information about 

specific systems.

Systems Manufacturers Approval

Additional joint listings from these manufacturers can be found in the 

current versions of the UL Roofing Materials and Systems Directory and 

FM Approvals/RoofNav.

AFM Corp.

Atlas Roofing Corp.

Bitec Inc.

Bondcote Corp.

Burkeline Roofing Systems

Carlisle SynTec Inc.

Centimark  Corp.

Conklin Co. Inc.

Cooley Roofing Systems

Duro-Last Roofing Inc.

Ecology Roof Systems

Environmental Roofing Systems

ER Systems

Firestone Building Products Co.

Flex Membrane International

Flexible Products

GAF Materials Corp.

Garland Co. Inc.

GenFlex Roofing Systems

Haartz-Mason Inc.

Henry Co.

Hydro Stop Inc.

Hyload Inc.

IB Roof Systems

Imperial Adhesives

Intec/Permaglas

Johns Manville

Lexcan Industrial Supply Ltd.

Liquid Plastic

Malarkey Roofing Co.

Mule-Hide Products

Performance Roof Systems

Polyethane Systems Inc.

Polyglass USA

Sarnafil Inc.

Seaman Corp. Building Systems

Siplast Inc.

Soprema Inc.

SPI Inc.

Stafast Roofing Products

Stevens Roofing Systems

Stymo Chem Int. Inc.

Tamko Roofing

The Garland Co.

Tremco Inc.

Tri Ply

US Intec Inc.

US Ply

Versico Inc.

WP Hickman Systems Inc.

*Check with specific membrane manufacturer for system warranty approval and required fastening pattern.



For further information on SOUNDSTOP, including data sheet, installation procedures, 
guide specs, and MSDS, visit www.blueridgefiberboard.com.

CUSTOMER SERVICE EASTERN REGION AND CANADA    800-233-8721

CUSTOMER SERVICE WESTERN AND SOUTHWESTERN REGION    800-535-4088

TECHNICAL SUPPORT    800-596-9699

info@blueridgefiberboard.com
www.blueridgefiberboard.com

Roofing Systems Applications Recommendations

Single-Ply, Mechanically Attached

Single-Ply, Fully Adhered

Single-Ply, Ballasted

Modified Bitumen Cold	

Modified Bitumen Mopped	

BUR Ply Sheets	

BUR Hybrid	

Self-Adhered	

Spray Foam (SPUR)

Standard UL Class A/FM 1-90 Mechanically Attached Single-Ply System
1.  Metal deck

2.  1 ½” rigid foam insulation
3.  ½” STRUCTODEK HD fiberboard roof board

4.  Mechanically attached EPDM, TPO, PVC, CSPE single-ply membrane

Standard UL Class A/FM 1-90 Fully Adhered Single-Ply System
1.  Metal deck

2.  1 ½” rigid foam insulation
3.  ½” STRUCTODEK HD fiberboard roof board

4.  Fully adhered EPDM, TPO, PVC, CSPE single-ply membrane
(solvent and water-based adhesive)

Standard UL Class A/FM 1-90 Single-Ply Ballasted System
1.  Metal deck

2.  1 ½” rigid foam insulation
3.  ½” STRUCTODEK HD fiberboard roof board

4.  Ballasted EPDM, TPO, PVC, CSPE

Standard UL Class A/FM 1-90 Modified Bitumen System
Cold/Hot Mopped

1.  Metal deck
2.  1 ½” rigid foam insulation

3.  ½” STRUCTODEK HD fiberboard roof board
4.  SBS, APP cold or hot mopped

Standard UL Class A/FM 1-90 Re-roof, Single-Ply
1.  Metal deck

2.  Existing insulation
3.  Existing roofing assembly

4.  ½” STRUCTODEK HD fiberboard roof board
5.  Mechanically attached, fully adhered, or ballasted single-ply roofing membrane

1/12-10M

*Contact Manufacturer for Technical Information / Warnings / Warranty Information
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DESCRIPTION 
CELOTEX STRUCTODEK is not only an integral roofing system 
component; it also makes roofing easier with physical properties 
that generate structural rigidity and dimensional stability.  
 
The fiberboard composition of STRUCTODEK possesses natural 
bonding qualities, resulting in superior adhesion capabilities. 
Adhesive tightly grasps the fibers of STRUCTODEK without 
causing excess absorption, providing a solid and secure roof 
system which bonds very well with many asphalt, coal tar, and 
cold-process adhesive products.  The lightweight nature of 
STRUCTODEK is better than heavier alternatives and will keep 
the roof load below the specified maximum weight.  
STRUCTODEK is offered in coated one side (C1S), integral 
coated six-sides (C6S), and uncoated (natural). 

USES 
STRUCTODEK can be used as an insulation board, cover board, 
or re-roof/recover board.  STRUCTODEK is a high-density 
roofing board and is designed for low-slope applications and 
systems.  
SPECIFICATIONS  
 ASTM C 208, Type II 
 ASTM C 209 
 UL Classified to Canadian Std CAN/ULC-S107 and US Std 

UL 790 
 FM Approved Class 1 – FMRC Standard 4450/4470 
 CAN/ULC-S706-09 Type II, Classes 1 and 2 
 Canadian Evaluation CCMC #13186-L 
 NOA 10-0120.04; Miami-Dade County, FL; Expiration date 

09/18/13 
 
MASTERFORMAT NUMBER AND TITLE 
07 22 16 - Roof Board Insulation 

 

FEATURES/BENEFITS 
 Approved in UL Class A rated roof systems. 
 Structurally rigid and dimensionally stable board easily 

handles heavy foot traffic and wheeled loads. 
 Superior adhesion without excess absorption. 
 Contributes to thermal insulation with R-values ranging from 

1.3 to 5.0. 
 Lightweight and easy to install, without the irritating 

fiberglass dust of glass mat faced gypsum board. 
 Easily handles hot asphalt, non-blistering. 
 Cuts with a standard utility knife. 
 Compressive strength exceeds the Canadian standard at 10% 

deformation for ½” thickness.   
PRECAUTIONS 
Do not expose to open flame or excessive heat.  May smoulder if 
ignited.  If ignited, extinguish completely.  Do not apply flame 
directly to material when installing a modified bitumen system.  
Material must be kept dry at all times; in storage and during 
application.  Apply only as much STRUCTODEK in one day as 
can be covered by completed roofing system that day.  Do not use 
as an underlayment for shingles.  In re-roofing applications, all 
wet areas in old roof should be cut out and replaced.  Before 
material is installed, remove all loose and protruding gravel.  
STRUCTODEK must not be used in close proximity to chimneys, 
heater units, fireplaces, steam pipes, or other surfaces which could 
provide long-term exposure to excessive heat (maximum 212◦ F) 
without adequate thermal protection.  Consult appropriate heating 
appliance manufacturer’s instructions before installation. 
LEED INFORMATION 
May help contribute to LEED credits:  
 MR Credit 2: Construction Waste Management  
 MR Credit 4: Recycled Content  
 MR Credit 5: Regional Materials 
 MR Credit 6: Rapidly Renewable Materials 
 IEQ Credit 4.4: Low-Emitting Materials – Composite Wood 

and Agrifiber Products 

250 Celotex Dr. 
Danville, VA 24541 

1-866-850-8834 
www.blueridgefiberboard.com  •  info@blueridgefiberboard.com 
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