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2 Introduction 
 
Intertek Testing Services NA, Inc. (Intertek) has conducted testing for Contego International, 
Inc. on wide flange beams coated with Contego Passive Fire Barrier Latex Thin Film 
Intumescent, to evaluate its fire resistance.  Testing was conducted in compliance with the 
applicable requirements ASTM E119-08a, Fire Tests of Building Construction and Materials.   
This evaluation took place on February 26, 2009.  
 
 

3 Test Samples 
3.1. SAMPLE SELECTION 
 
Samples were submitted to Intertek directly from the client.  Samples were not independently 
selected for testing.  Samples were received at the Evaluation Center on December 9, 2008. 
 

3.2. SAMPLE AND ASSEMBLY DESCRIPTION 
 
Intertek technicians constructed an 18” tall restraining frame from reinforced steel and normal 
weight concrete, with inner dimensions of 19’ 2” X 13’ 2” and outer dimensions of 22’ X 16’ (see 
Appendix A).  Support saddles, constructed from ¾” steel plate, 28” high and 16” wide, with 
triangular steel gussets, were welded to the sides of the inner steel channel, 53-3/8” o.c., 
starting 28-1/4” from the north end of the frame.   
 
Multiple concrete decks were poured using 1½” deep, 20 Gauge corrugated steel decking filled 
to a total depth of 4” using minimum 3000 psi normal weight concrete.  They were installed over 
the beams with 1” gaps between sections so they provided no composite action to the beams.  
The depth from the top of the flute to the top of the concrete was 2 ½”.  Fifteen sections of deck 
were created for use over the beams:  9 were 37” X 52 ¼”, 4 were 17” X 52 ¼”.  A reinforced 
concrete slab, 12’ 7” X 5’ 7 ¾” X 6” was also created, to cover the south end of the furnace not 
covered by the beam decking (see Appendix B).   The assembled components were cured for a 
minimum of 28 days.  A hygrometer showed the RH to be 56.2% just prior to the test.   
 
One inch (1”) holes were drilled through the lower section of the flute each of the small decks (1 
in the 17”-wide decks and 2 in the 37” decks) to secure the decks to the beams (see Appendix 
B).  The decking was installed onto the beams with the all-thread “spines” penetrating each of 
the sections, and secured with ¾” washers and nuts, preventing them from falling into the 
furnace during the test. 
 
The wide flange beams to be tested were 13’ long:  2 were W10 X 49 (Beams #1 and 3) and 1 
W12 X 120 (Beam #2).  The three beams were sand blasted to a surface cleanliness of SSPS 
SP10 (near white blast) with a 2 ½ - 3 ½ mil profile, and primed with 3 – 4 mils of Rust-Oleum 
High Performance Oil Based Metal Primer.  The beams were then instrumented with 12 
thermocouples each, installed in 3 rings of 4 each, with the rings being located 39” apart.  The 
TCs were inserted to mid-depth of each section of steel (see Appendix B for details). 
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NOTE: Beam #1 was for research purposes only.  All information pertaining to Beam #1 is 
located in Appendix A. 
 
On December 15 and 16, 2008, representatives from Contego International, Inc. applied the 
Contego Passive Fire Barrier onto Beams #2 and #3, using an airless sprayer.   The target dry 
thickness of the barrier on all beams was 60 mils.  The calculated average dry thickness and the 
curing times of the fire barrier are shown below.  A dry- thickness map can be found in Appendix 
B. 

• Beam #2 (W 12 X 120) 58 mils  72 days 
• Beam #3 (W 10 X 49)  66 mils  72 days 

 
Once allowed to dry, the beams were top coated using Rust-Oleum High Performance Oil 
Based Protective Enamel (gloss, smoke gray) at a target thickness of 2 mils.  After allowing the 
beams to cure at ambient temperature for a minimum of 14 days, they were lowered into the 
restraining frame, onto the saddles, with Beam #2 situated closest to the South end and Beam 
#3 on the North.  The beams were restrained from longitudinal thermal expansion by using steel 
shims between the beam ends and the saddles.  Eight lengths of ¾” all-thread were welded to 
the top of each beam, 9 ½” from each end then 38” o.c. for use in securing the decking.   
 
With the assembly settled on the furnace, 4pcf mineral wool was inserted into the open flutes 
between the beam and the decks such that the insulation extended a nominal 1” beyond the 
beams width on each side.  Nominal 1” ceramic fiber was installed between the deck sections, 
and deck and the restraining frame.  
 
Once the installation of sample was complete, the hydraulic load framing system was placed on 
top of the deck.  Three loading frames were used, each responsible for loading one beam.  The 
live load of 1038 lbs/lf for each beam was submitted by the client.  The loading of the test 
assembly was controlled by a single hydraulic pump, with a manifold to control the load for each 
of the 3 beams so that, as each beam failed during the test, the hydraulic supply line to the that 
beam could be cut off, allowing the test on the other beams to continue uninterrupted.  
Specifications regarding the calculation of the loads can be found in Appendix D.     
 
A summary of the beams to be tested is presented below.  All the beams were 13’ in length, 
with a free span of 12’0. 
 
 
 

Beam Description Barrier 
Thickness 

Applied Load Actuators / 
Beam 

#2 W 12 X 120 58 mils 1038 plf 1 
#3 W 10 X 49 66 mils 1038 plf 1 



Contego International, Inc.  April 16, 2009 
Project No. 3160868SAT-001  Page 5 of 95 

 

4 Testing and Evaluation Methods 
 
The output from the 36 thermocouples, 12 furnace probes, and 3 linear transducers was 
monitored by a 300- channel Yokogawa, Inc., Darwin Data Acquisition Unit.  The computer was 
programmed to scan every 6 seconds and save data every 60 seconds.  Following the test, 
those files were imported into MS Excel for tabular and graphical display (presented in Appendix 
B).  
 
The non-composite deck was not integral to the structural design of the beams in this test and, 
therefore, was not restrained.  The live load of 1038 lb/lf was applied to the beams 
incrementally, using the single point system described earlier.  Refer to Appendix D for load 
calculations. 

 

4.1. TEST STANDARD  
 
Testing was conducted in compliance with applicable requirements of ASTM E 119-08a, 
Standard Test Methods for Fire Tests of Building Construction and Materials.   
 
 
  

5 Testing and Evaluation Results 
5.1. RESULTS AND OBSERVATIONS 
 
The test was initiated at 8:00 P.M., on Thursday, February 26, 2009.  Tony Scott, representing 
Contego International, Inc. was in attendance.  The ambient temperature and humidity at the 
time of the test were 81°F and 60% RH, respectively.  The Maximum TC Limit was 1300°F and 
the Average TC Limit was 1100°F. 
 
The observations made during the test are listed below: 
 
 
Time (min:sec) Observation 

0:00 The test was initiated at 8:00 P.M. 
5:00 The char layer was growing 
7:00 Some char was flaking off Beam #2 

11:00 The steel was exposed on Beam #2 
70:00 Decks over all 3 beams were starting to crack 
87:00 Thermocouple # 36 on Beam #3 exceeded the Max TC Limit  
88:00 Beam #2 exceeded the Average TC Limit 

180:00 The test was terminated 
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The beams exceeded one of the temperature limits prior to any effect of the load:  Beam 3 
exceeded the Maximum TC Limit at the 87-minute mark of the test.  Beam 2 exceeded the 
Average TC Limit during the 88th minute, though no single TC exceeded the Max TC Limit until 
minute 103.     
 
The deflection of the surface over each beam was measured by linear transducers located 8 
inches from the midpoint of each beam.  Abbreviated deflection data is presented in the table 
below (see Appendix D for complete data set and a graph).    
 

Time Deflection (inches) 
 Beam # 2 Beam # 3 

0 load 0 0 
Loaded 0.038 0.094 
00:00 0.038 0.094 
15:00 0.13926 0.17 
30:00 0.20922 0.186 
45:00 0.32307 0.302 
60:00 0.43131 0.432 
75:00 0.48345 0.550 
90:00 0.49995 0.64 

105:00 0.49665 0.692 
120:00 0.47586 0.866 
135:00 0.29865 1.34 
145:00 0.19932 1.906 
165:00 0.49566 3.922 
175:00 0.88209 5.64 

180:00 (T/T) 1.09494  
 
 
A summary of the temperature and deflection failure points for each beam is presented below: 
 

Beam # Exceeded 1100°F 
Ave TC Limit (min)

Exceeded 1300°F 
Max TC Limit (min) 

“Load Off” (min) 

#2 88 − − 
#3 − 87 175 

 
 
Assembly drawings and specifics, Temperature Data and Photographs documenting the test 
can be found in the Appendices and the end of the report. 
 
 

5.2. EXAMINATION OF RESULTS 
 
In accordance with the E119 test standard, a calculation for any correction to the indicated fire 
resistance period was done. The correction factor was then mathematically added to the 
indicated fire resistance period, yielding the fire resistance period achieved by this specimen.  
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The correction for each of the beams is presented in the tables below: 
 
 Correction Factor for the Fire Endurance Test Beam #2 

 
ITEM 

 
DESCRIPTION 

TEST 
VALUE 

 
C 

 
correction factor 

 
-0.19 minute 
-11 seconds 

 
I 

 
indicated fire-resistance period 

 
88 minutes 

A area under the curve of indicated average 
furnace temperature for the first three fourths 
of the indicated period 

 
91893 (°F•min) 

As area under the standard furnace curve for the 
same part of the indicated period 

 
92200 (°F•min) 

 
ITEM 

 
DESCRIPTION 

TEST 
VALUE 

L lag correction 3240 
 
 

 
FIRE RESISTANCE PERIOD 
ACHIEVED BY THIS SPECIMEN ==> 

 
88 minutes 

 
Note:  The standard specifies that the fire resistance be determined to the nearest integral 
minute. Consequently, if the correction factor is less than 30 seconds, and the test specimen met 
the criteria for the full indicated fire resistance period, no correction is deemed necessary 
 
 Correction Factor for the Fire Endurance Test Beam #3 

 
ITEM 

 
DESCRIPTION 

TEST 
VALUE 

 
C 

 
correction factor 

 
-0.19 minute 
-11 second 

 
I 

 
indicated fire-resistance period 

 
87 minutes 

A area under the curve of indicated average 
furnace temperature for the first three fourths 
of the indicated period 

 
90245 (°F•min) 

As area under the standard furnace curve for the 
same part of the indicated period 

 
90547 (°F•min) 

 
ITEM 

 
DESCRIPTION 

TEST 
VALUE 

L lag correction 3240 
 
 

 
FIRE RESISTANCE PERIOD 
ACHIEVED BY THIS SPECIMEN ==> 

 
87 minutes 

 
Note:  The standard specifies that the fire resistance be determined to the nearest integral 
minute. Consequently, if the correction factor is less than 30 seconds, and the test specimen met 
the criteria for the full indicated fire resistance period, no correction is deemed necessary. 
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6  Conclusion 
 
On February 26, 2009 Intertek Testing Services NA, Inc. (Intertek) conducted testing for 
Contego International, Inc. on wide flange beams coated with Contego Passive Fire Barrier 
Latex Thin Film Intumescent, to evaluate its fire resistance.  Testing was conducted in 
compliance with the applicable requirements ASTM E119-08a, Fire Tests of Building 
Construction and Materials.   The table below presents the ratings achieved by each beam, 
based on the data from this test:  
 

Beam Size Avg Barrier 
Thickness 

Applied 
Load 

Restrained 
Beam Rating 

Unrestrained 
Beam Rating 

#2 W 12 X 120 58 mils 1038 plf 176 min 88 min 
#3 W 10 X 49 66 mils 1038 plf 174 min 87 min 

 
The conclusions of this test report may not be used as part of the requirements for Intertek 
product certification.  Authority to Mark must be issued for a product to become certified. 
 
 
INTERTEK TESTING SERVICES NA, INC.  
 
 
 
 
 
 
Tested by: _____________________  
 Victor M. Burgos 
  Test Engineer, Fire Resistance 
 
 
   

   
Reported by: _____________________  
 Michael A Brown 
 Technical Writer 
 
 

     
Reviewed by: _____________________ 
 Mike Dey 
 Engineering Manager, Fire Resistance 
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APPENDIX A 
Beam #1 Data (W10 x 49) 

For Research Purposes Only 
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Beam #1 (W 10 x 49) 
 
Below is a summary describing Beam #1: 
 

1) Passive fire barrier completion date:  February 10, 2009 
2) Target passive fire barrier dry thickness:  60 mils 
3) Calculated average for passive fire barrier dry thickness:  60 mils 
4) Curing time at test date:  14 days 
5) Applied Load:  1038 plf 
6) Load type:  Single point 

 
The same construction and installation techniques used for Beams 2 and 3 were also used for 
Beam 1.  For the test, this beam was lowered into the restraining frame (onto the saddles) and 
situated on the South end of the furnace.  The test was initiated at 8:00 P.M., on Thursday, 
February 26, 2009.  Tony Scott, representing Contego International, Inc. was in attendance.  
The ambient temperature and humidity at the time of the test were 81°F and 60% RH, 
respectively.  The Maximum TC Limit was 1300°F and the Average TC Limit was 1100°F.  The 
observations made during the test are listed below: 
 
Time (min:sec) Observation 

0:00 The test was initiated at 8:00 P.M. 
5:00 The char layer was growing 

55:00 Thermocouple #4 on Beam 1 exceeded Max TC Limit 
145:00 Load off for Beam #1 
180:00 The test was terminated 

 
The deflection of the surface over the beam was measured by a linear transducer located 8 
inches from the midpoint.  Abbreviated deflection data is presented in the table below (see 
Appendix D for complete data set and a graph).    
 

Time Deflection 
(inches) 

 Beam # 1 
0 load 0 

Loaded 0.08 
00:00 0.08 
15:00 0.29 
30:00 0.526 
45:00 0.766 
60:00 0.936 
75:00 0.854 
90:00 0.82 

105:00 0.908 
120:00 1.616 
135:00 3.648 
145:00 7.694 
165:00  
175:00  

180:00 (T/T)  
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A summary of the temperature and deflection failure points for Beam #1 is presented below: 
 

Beam # Exceeded 1100°F 
Ave TC Limit (min)

Exceeded 1300°F 
Max TC Limit (min) 

“Load Off” (min) 

#1 − 55 145 
 
In accordance with the E119 test standard, a calculation for any correction to the indicated fire 
resistance period was done. The correction factor was then mathematically added to the 
indicated fire resistance period, yielding the fire resistance period achieved by this specimen. 
 
            Correction Factor for the Fire Endurance Test Beam #1 

 
ITEM 

 
DESCRIPTION 

TEST 
VALUE 

 
C 

 
correction factor 

 
-0.18 minute 
-11 second 

 
I 

 
indicated fire-resistance period 

 
55 minutes 

A area under the curve of indicated average 
furnace temperature for the first three fourths 
of the indicated period 

 
51784 (°F•min) 

As area under the standard furnace curve for the 
same part of the indicated period 

 
52048 (°F•min) 

 
ITEM 

 
DESCRIPTION 

TEST 
VALUE 

L lag correction 3240 
 
 

 
FIRE RESISTANCE PERIOD 
ACHIEVED BY THIS SPECIMEN ==> 

 
55 minutes 

 
Note:  The standard specifies that the fire resistance be determined to the nearest integral 
minute. Consequently, if the correction factor is less than 30 seconds, and the test specimen met 
the criteria for the full indicated fire resistance period, no correction is deemed necessary.   
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APPENDIX B 
Assembly Drawings and Fire Barrier Thickness Map 
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APPENDIX C 
Temperature Data 
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APPENDIX D 
Load Calculations & Deflection 
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APPENDIX E 
Photographs 
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