
Florida DOT Pipe Advisory Group 
Meeting Minutes – March 16, 2010 

 

Attendees 
 

Bielski, Ben - Metal Culverts, Inc. 

Blanchard, Brian - FDOT 

Blastic, Paul - Snap Tite 

Bohn, Greg - ADS 

Botts, Jerry - Botts Consulting Group, LLC 

Burnette, Bill - Contech 

Burns, Rick - Botts Consulting  

DeJesus, Angel - Hanson 

Heimann, Thomas - FDOT-SMO 

Hite, Jeff - Cemex 

Hogan, Al - ACPA 

Holdener, Doug - Cemex 

Hsuan, Grace - Drexel University 

James, Justin - Contech 

Kanzlenar, John - Contech 

Kerr, Bob - ISCO Industries  

Kessler, Richard - FDOT-SMO 

Kurdziel, John - ADS 

Langley, Robert - FDOT-SMO 

 

Larson, Bruce - ISCO Industries  

Lattner, Tim - FDOT 

Lepley, Donald - Hanson 

Malerk, Tom - FDOT-SMO 

McGrath, Tim - SGH 

Parades, Mario - FDOT 

Park, Jim - ADS 

Pennington, Dale - Metal Culverts, Inc. 

Pickett, Jim - Quality Culvert 

Pluimer, Michael - PPI 

Sadler, David - FDOT 

Sickels, Jon - ADS 

Simmons, Ron - FDOT-SMO 

Steinmann, Paul - FDOT 

Toliver, Tim - Advanced Pipe Systems 

Tone, William - Tone Marketing 

Tyner, Carl - Quality Culvert 

Wetzel, Bridgett - FDOT-SMO 

Rick Renna - FDOT 

 

• Welcome from Chief Engineer Brian Blanchard 
Mr. Blanchard presented an overview of DOT’s fiscal status, mentioning possible 
legislative sweeps of DOT’s trust funds to help balance Florida’s sagging budget.  He 
stated that a second Federal government stimulus looks like it will not occur.  Mr. 



Blanchard encouraged ongoing open discussions with stakeholders such as is practiced 
at the PAG meeting 

• Construction Issues 
o Statewide Resilient Connectors (Rick Renna) – resilient connectors are being 

considered for statewide usage as the primary method for connection of drainage 
pipes to drainage structures.  Standards, specifications, and guidance will be 
developed to target entrance angle limitations, size limitations, and other design and 
implementation concerns.  A statewide task team will be created with the PITG 
involved to represent pipe types 

o Laser Ring Inspection Improvements (Paul Steinman) – Reports will be standardized in 
2010 to provide consistency for contractors and CEI.  Larry mentioned that the laser 
ring specification will be changed to narrow equipment variability and improve 
measurement repeatability.  Training for CEI and operators will be developed; FDOT is 
rejecting some reports due to lack of clarity. The Department is planning field 
verification via independent lab or at the SMO.  DOT is purchasing laser ring for QA.  
Cool vision has sent in a protocol for calibration; FDOT is waiting for others to do the 
same. 

o Pipe Repair Matrix (Paul Steinman) – The pipe repair matrix was rolled out in February.  
It is not an excuse for improper installation; engineering judgment is still required when 
selecting pipe repair methods.  Paul noted that pipe manufacturers’ representatives are 
not always using the matrix or using it correctly when recommending pipe repair 
solutions to contractors.  Use the matrix document to avoid wasteful, repetitive rejection 
of repair methods.  The Department will add to matrix as new methods become 
available.  URL for matrix is below: 

http://www.dot.state.fl.us/construction/ContractorIssues/PipeMatrix/MatrixMain.shtm 

o Pipe Joint Design Details (Paul Steinman) – please send pipe joint designs to the SMO; 
this is required in the Specifications. 

o Field deflection Creep Data (Rick Renna) – no data has been obtained yet.  Dave 
Sadler asked district constructions again for data two weeks ago.  We will continue to 
seek field data on pipe deflection creep shortly after installation. 

o Other Construction Issues (Paul Steinman) 

 100% vs. 95% SPD for pipe backfill – Past concerns with differential settlement 
between RCP and the surrounding pavement led to the higher requirements for 
RCP; this historical assumption needs to be justified.  Also, will the compaction 
effort of achieving 100% SPD cause injury to flexible pipe? 

 Sediment must be removed so we can see the full joint – every joint, the entire 
joint, is to be videoed by panning the joint.  The Department is rejecting video 
inspections that do not have a clear view of the entire joint. 

 Reminder - Gutter drain joints are now at the water tight joint requirement of 5 
psi. 

  

http://www.dot.state.fl.us/construction/ContractorIssues/PipeMatrix/MatrixMain.shtm


• Status of HDPE Pipe Protocol  
o Error in OIT Calculations (Rick Renna) - The Department made an error in the target 

service temperature that will result in a revised target time for the Class II HDPE OIT 
testing.  An e-mail from Rick Renna outlining the Department’s response to this error 
and reports explaining the accompanying technical issues was distributed to PAG 
members and is attached below: 

Changes in 
Antioxidant Testing fo 

Angel DeJesus, FCPI, and Bill Burnette, Contech, among others, expressed concern 
that the Department was compromising its level of safety with HDPE pipe and 
suggested that we discontinue 100-year usage until this issues is resolved.  Rick Renna 
responded by citing the significant conservatisms  remaining  as discussed in the above 
document, saying that the Department has an obligation to offer recourse to industries  
when a change in specification, especially when caused by a Department error, 
requires them to revamp or re-test their product. 

o Status of HDPE Pipe Final Protocol Research (Mario Paredes) – Final report from Dr. 
Hsuan is under review and will be released April 19th.  A round robin on the long term 
modulus testing will be engaged in May with final protocol ready in August. 

• Pipe Research Projects & Initiatives (Rick Renna)  
o NCHRP 20-07(264) – moving along slowly 

o NCHRP 14-19 – moving along slowly 

o Joint AASHTO Task Force on Pipe Issues – first teleconference will be in April  

o Autogenous Healing Research Project is in the literature review stage.  Progress 
reports are posted at http://www.dot.state.fl.us/rddesign/dr/Advisory-Groups.shtm. 

o Pipe Time Dependent Creep Research Project had open house this morning.  Progress 
reports are posted at http://www.dot.state.fl.us/rddesign/dr/Advisory-Groups.shtm. 

 
Meeting adjourned at 3 pm 

http://www.dot.state.fl.us/rddesign/dr/Advisory-Groups.shtm
http://www.dot.state.fl.us/rddesign/dr/Advisory-Groups.shtm




From: Renna, Rick
To: Michael Pluimer (mpluimer@plasticpipe.org); 
cc: "Jon.Sickels@ads-pipe.com"; "Greg.Bohn@ADS-pipe.com"; Tyner Carl (carl.


tyner@qualityculvert.com); Paredes, Mario; Blanchard, Brian; 
Hollingsworth, Lora; 


Subject: Changes in Antioxidant Testing for HDPE Pipe 
Date: Friday, March 12, 2010 12:37:00 PM
Attachments: Implication_of_OR_Error.pdf 


Memo to FDOT_Stage B&C.DOCX 


Michael,
This email outlines the Department’s (1) implementation of the correction in the 
requirements for antioxidant (AO) testing required for Class II HDPE pipe under 
Specification 948-2.3.2 and (2) intent of the requirement of both the OIT and MI 
tests on incubated pipe specimens.
 
Recently, the Department discovered that we had targeted a 20oC. service 
temperature rather than the correct 23oC. in setting the incubation period for the 
AO testing.  The incubation duration should be 265 days instead of 195 days at 
176oF as shown in the current specification.  We apologize for this error; the 
Department will, at our expense, re-initiate the AO testing of both Quality Culvert 
and ADS pipes that are currently qualified under the interim specification.  
 
The specification AO testing incubation duration will be corrected in the January 
2012 edition of the specifications and be applicable to projects let in January 
2012.  The January 2012 implementation time is intended to allow the HDPE pipe 
manufacturers 18 months to reformulate and test revised antioxidant packages, 
should they choose to do so.  
 
In the interim, between now and the implementation of the new antioxidant 
testing requirement in January 2012, the Department will continue to allow 
currently qualified HDPE Class II pipe to be used in 100 year applications according 
to the interim protocol as codified by the current specification.  We cite the 
following reasons for continuing to accept currently certified Class II HDPE pipes:
 


1.       The current 195 day testing, required under the current specification, 
demonstrates no polymer degradation within at least 73 years at a service 
temperature of 23oC. (see the first attachment, above).  


2.       Limited available data on HDPE pipe indicates that the second stage of 
oxidation degradation – the incubation period prior to polymer degradation 
- is estimated to be approximately 288 years when the pipe is immersed in 
water (see the second attachment, above).
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Errors in the Current Oxidation Resistance Part of 
the Class II Corrugated HDPE Pipe Specification 



 
The oxidation resistance part of the Class II corrugated HDPE pipe specification is listed 



below: 
 



Oxidation Resistance of Pipes 



Pipe Location Test Method Test Conditions Requirement 



Liner and/or 
Crown7 



OIT Test (ASTM D-
3895) 



2 replicates (to determine 
initial OIT value) on the as 
manufactured (not 
incubated) pipe. 



25 minutes, minimum 



Liner and/or 
Crown7 



Incubation test FM 
5-574 and OIT test 
(ASTM D-3895) 



Three samples for 
incubation of 195 days at 
176°F8 and applied stress of 
250 psi. One OIT test per 
each sample 



Average of 3 minutes9, 10 
(no values shall be less 
than 2 minutes) 



Liner and/or 
Crown7 



MI test (ASTM D-
1238 at 190°C/2.16 
Kg) 



2 replicates on the as 
manufactured (not 
incubated) pipe. 



< 0.4 g/10 minutes 



Liner and/or 
Crown7 



Incubation test FM 
5-574 and MI test 
(ASTM D-1238 at 
190°C/2.16 Kg) 



2 replicates on the three 
aged sampled after 
incubation of 195 days at 
176°F8 and applied stress of 
250 psi 



MI Retained Value10, 11, 12 



shall be greater than 80% 
and less than 120%. 



8 The incubation temperature and duration can also be 136 days at 185°F.



 
The current specification requires pipe samples to be incubated at 176oF (80oC) for195 day and 
then tested for their aged properties to ensure the long-term oxidation resistance.  However, there 
is an error in the incubation condition.  The incubation duration should be 265 days instead of 
195 days at 176oF.   
 



The specification also allows samples to be incubated at a higher temperature for shorter time 
as described in footnote (8), which however is incorrect regarding the duration.  At the 
incubation temperature of 185oF (85oC), the test duration should be 195 days instead of 136 
days.  The industry has opted to use footnote (8) in testing their pipes for FDOT certification.  
 
 The implications of the errors in terms of oxidation resistance of the corrugated HDPE pipe that 
passed the current specification are presented below.   



  











1. The predicted duration of pipes that qualified the current specification (195-day at 176oF or 
136-day at 185oF) is 73 years instead of 100-year.  The prediction calculation is included in 
the Appendix A. 
 



2. The current specification is very 
conservative regarding the service 
life of HDPE corrugated pipe.  The 
specification focuses on the 
consumption of antioxidant which is 
the Stage A of the degradation 
process, as can be seen in Figure 1. 
The actual lifetime of the pipe is the 
summation of Stage A, B and C.  In 
the recently submitted report to 
FDOT, the duration of Stage (B+C) 
can be half of the Stage A. 



 
 
3. The OIT and MI test results of certified pipes are shown in table below.  The average OIT 



values of majority of the certified pipes are above 3 minutes after aged in water bath at 85oC 
and 136 days.  For the two pipes (ADS-48” and 60”) that have average OIT values less than 
3 minutes, their MI values are within the specified range. 
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Figure 1 – Three conceptual Stages of the Oxidation Degradation 



MI
Initial 136 days Initial 136 days Retained (%)



QC-18" 48.3 3.2 0.285 0.279 98
QC-24" 63.4 3.0 0.236 0.241 102
QC-30" 66.1 4.3 0.272 0.262 96
QC-36" 39.9 5.8 0.253 0.259 102
QC-42" 42.8 5.6 0.274 0.293 107
QC-48" 52.2 4.4 0.240 0.242 101



ADS-12" 87.9 4.5 0.319 0.306 96
ADS-15" 88.2 5.0 0.316 0.318 101
ADS-18" 61.4 3.4 0.328 0.306 93
ADS-24" 63.7 3.5 0.328 0.299 91
ADS-30" 57.9 3.3 0.325 0.273 84
ADS-36" 57.3 3.8 0.328 0.331 101
ADS-42" 55.5 3.5 0.325 0.319 98
ADS-48" 61.1 2.9 0.325 0.323 99
ADS-60" 64.5 2.5 0.305 0.318 104



Average OIT (min.) Average MI (g/10 min)
Pipe











Appendix A 



 



Prediction Calculation using Arrhenius Equation (Eq.1) based on the test condition used by the 
pipe manufacturers (185oF for 1356 days): ଵ௧ ൌ ܣ כ ݔ݁ ିாோ் (1) 



Where:  t  = time at T 
 T  = temperature (K) 
 E  = activation energy 
 R  = gas constant 
 A  = constant  



 
Known parameters:   Activation energy (E)  = 75 kJ/mol 
 Gas Constant (R)  = 8.314 kJ/mol-K 
 Incubation Temperature (T2) = 85oC (185oF) 
 Predicting Temperature (T1) = 23oC 
 Time at 85oC (t2) = 136 days 
 
Finding: Time at 23oC (73.4oF) (t1)  



ଶݐଵݐ   ൌ ݔ݁ ൬ ଵ൰ܧܴܶ െ ൬  ଶ൰൨ܧܴܶ



ݏݕܽ݀ ଵ136ݐ  ൌ ݔ݁ ܴܧ ൬ 1ܶଵ െ 1ܶଶ൰൨ ൌ ݔ݁ 750008.413 ൬ 123  273 െ 185  273൰൨ ݐଵ136 ൌ ሾ9020.93ሺ0.003378ݔ݁ െ 0.002793ሻሿ ൌ ሺ5.27ሻݔ݁ ൌ ଵݐ 195.3 ൌ 136 כ 195.3 ൌ ݏݕܽ݀ 26520 ൌ  ݏݎܽ݁ݕ 73 



 
 










2





Memo





To:	Mr. Rick Renna


	FDOT





From: 	Dr. Grace Hsuan, Drexel University





Re.:	Revised oxidation resistance requirement in Interim Specification





Date:	March 12, 2010


		


[image: ]The purpose of this memo is to explain the oxidation process of corrugated HDPE pipe with respect to the current oxidation resistance (OR) specification.  As shown in Figure 1, the oxidation of polyethylene can be conceptually divided into three stages, A, B, and C.  The currently OR specification targets the duration of Stage A only, the depletion of antioxidants, thus ensuring that some amount of antioxidants (AO) still retained in the HDPE pipe after 100-year of service life.  After Stage A, the polymer will enter Stage B which is the induction period of the polymer before polymer deterioration starts.  The pipe will reach 50% reduction in its mechanical properties at the end of Stage C.  


To accelerate the oxidation in the laboratory condition, samples are incubated in water bath at elevated temperatures.  The incubation durations at elevated temperatures are determined by the Arrhenius Equation (Eq. 1) using an activation energy of 75 kJ/mol.  The incubation duration is 256 and 195 days at 80 and 85oC, respectively.





			(1)





Where E is activation energy, R is gas constant and T is the incubation temperature.





	Because of the mistake in the incubation duration of the OR specification, Stage A in Figure 1 is predicted to be at least 73 years instead of  demonstrating a minimum life of 100 years.  Therefore, the question was raised regarding the condition of the pipe, i.e., Stage B and C.  What is the available information regarding these two stages?





Durations of Stage B and C





	In the on-going oxidation study, pipe samples (which were taken from a pipe that has not been certified for 100-year) have been incubated in water baths at temperatures of 65, 75, and 85oC for more than 3 years (1160 days on March 1, 2010).  The predicted duration of Stage A of this pipe is 86-year.  As shown in Figures 2 to 4, samples in 85 and 75oC incubation baths have reached the end of Stage C (i.e., 50% retained in tensile elongation property), while samples at 65oC remains in Stage A (MI retained value within 90%) at 1160-day of incubation.  Following is a scenario to predict the duration of Stages B and C based on the current available test data:





Stage B





	The decrease of MI retained value versus time curve can be fit with polynomial equation with R2 value around 0.9 for data at 85 and 75oC, Eq. (1) and (2).  We also applied polynomial equation to fit the test data at 65oC, despite the R2 is relatively low, as expressed in Eq. (1).





	(1)


	(2)


	(3)	


	Where t is incubation time in days





Using Eq. (1), the time to reach 80% MI retained value (the end of Stage B or the onset of Stage C) can be estimated and the value is 1547 days.  Table 1 shows the time to reach 80% MI retained value at three incubation temperatures.  





Table 1 – Time to reach 80% MI retained value in water incubation condition


			Temperature (oC)


			Time to Reach 80% MI Retained Value





			85


			273





			75


			837





			65


			1547











	The time to reach the end of Stage B at 23oC can be predicted by applying Arrhenius Equation, Eq. (1).  The Arrhenius plot is shown in Figure 5.  The prediction time is 374 years.   The duration of Stage B alone will be 374 – 86 = 288 years. 






Stage C


	


	The end of Stage C is defined as the time to reach 50% retained in tensile elongation.  Data shown in Figures 2 to 4 indicate that the tensile elongation reached 50% retained after 1000 days and 420 days at 75 and 85oC, respectively.  At the same time, the corresponding MI retained value decreased to approximately 60%.  Hence, the 60% MI retained value is adopted as the time to reach the end of Stage C.   Using the polynomial equations, Eq. (1), (2), and (3), the time to reach the 60% MI retained value can be calculated and they are shown in Table 2. 





Table 2 – Time to reach 60% MI retained value in water incubation condition


			Temperature (oC)


			Time to Reach 60% MI Retained Value





			85


			380





			75


			1174





			65


			2164











	The time to reach the end of Stage C at 23oC can be predicted by applying Arrhenius Equation Eq. (1).  The Arrhenius plot is shown in Figure 6.  The prediction time is 532 years.   The duration of Stage C alone will be 532 – 374 = 158 years.





Summary





	The oxidation resistance study was performed on a 36-inch diameter corrugated HDPE pipe which was not certified by the current 100-year specification.  The liner portion of the pipe was removed and incubated in three water baths at temperatures of 65, 75, and 85oC.  The progress of oxidation in the incubated samples was monitored using OIT, MI and tensile elongation properties.  The duration of Stage A, B and C were determined based on the three MI retained values which correspond to the end of each stage indicating by OIT or tensile elongation.





Stage A – MI at 90% retained


Stage B – MI at 80% retained


Stage C – MI at 60% retained





The predicted duration for each stage at 23oC was obtained by using the Arrhenius equation:





Stage A = 86 years


Stage B = 288 years


Stage C = 158 years.





The total lifetime of the pipe is 532 years at 23oC when fully immersed in water.
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3.       Limited available data on HDPE pipe indicates that the final stage of 
oxidation degradation, Stage C in the second attached paper, is 
approximately 158 years in duration when the pipe is immersed in water 
(see the second attachment, above). 


4.       When HDPE pipe is above the groundwater table during its service life, 
Stages B and C are much shorter due to the increased availability of oxygen, 
but Stage A – the depletion of antioxidants - is extremely long, much longer 
than 100 years.  This is why the Department has identified submerged rather 
than unsubmerged incubation as the critical test case.


 


Regarding the Department’s reason for requiring both the oxidation induction time 
(OIT) and melt index (MI) tests on incubated pipe specimens, recent testing of pipe 
OIT values showed that the pipe from one Florida manufacturer exhibited an OIT 
value around 8 minutes at the end of Stage A, but at the beginning of the Stage C, 
the OIT of this pipe has dropped to 3 minutes.  This indicates that pipe degradation 
had commenced above the 3 minute OIT threshold, even though antioxidants were 
still present.  On the other hand, the OIT of the pipe from the other Florida 
manufacturer dropped rapidly to around 3 minutes within 200 days and then 
decreased extremely slowly, showing no sign of polymer degradation.
 
If we increase the OIT value to account for the performance of the first 
manufacturer’s pipe, we will penalize the other pipe manufacturer even though 
their pipe showed no sign of degradation.  Adding the MI testing requirement 
ensures that the pipe polymer is not yet degraded.  Keeping the OIT requirement 
allows us to develop a history of oxidation package performance for future 
specification refinement, especially if we look for a way to shorten incubation 
time.  Thus, we intend for a pipe to satisfy both the 3 minute OIT testing 
requirement and the MI stability requirement.
 
Please feel free to call me if you have further questions.  
 
 
Regards,
 









