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TECHNICAL MEMORANDUM 
 

Contract No.:  1903665 
Test Report No.: 613301-01-2 
Project Name: Impact Recovery Systems, Inc. OmegaPost™ 2 High Performance 

Delineator – TTCD-2019-01-001 – High Speed Applications 
Sponsor:  AASHTO National Transportation Product Evaluation Program 

(NTPEP) 
 
DATE:  2019-09-30 
 
TO: Jonathan M. Sirianni 
 Associate Program Manager, NTPEP 
 
COPY TO: Erlinda Olivarez, Research Development Office, TTI 
 D. L. Bullard, Jr., Head, TTI Roadside Safety & Physical Security Division 
  Rebecca Heck, TTI Roadside Safety & Physical Security Division 
 
FROM: Nathan D. Schulz, Associate Transportation Researcher 
  Roadside Safety and Physical Security Division, TTI 
 
FOR MORE INFORMATION: 

Name: Nathan D. Schulz 
Phone: 979-317-2694 
Email: n-schulz@tti.tamu.edu  

 
TASK REPORT:   
This tech memo documents the testing of Impact Recovery Systems, Inc OmegaPost™ High 
Performance delineators installed on concrete and asphalt. 
 
DISCLAIMER:   
The contents of this report reflect the views of the authors who are solely responsible for the 
facts and accuracy of the data, findings, and conclusions presented herein.  The contents do not 
necessarily reflect the official views or policies of the American Association of State Highway 
and Transportation Officials (AASHTO) National Transportation Product Evaluation Program 
(NTPEP), The Texas A&M University System, or Texas A&M Transportation Institute (TTI). 
This report does not constitute a standard, specification, or regulation.  In addition, the above 
listed agencies assume no liability for its contents or use thereof.  The names of specific products 
or manufacturers listed herein do not imply endorsement of those products or manufacturers.  
The results reported herein apply only to the article being tested.  The test was performed 
according to TTI Proving Ground quality procedures and according to the test matrix and 
specifications set forth by AASHTO NTPEP TTCD 18-01 “Standard Practice for NTPEP 
Evaluation of Temporary Traffic Control Devices.”(1) 

mailto:n-schulz@tti.tamu.edu
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TEST MATRIX/CONDITIONS: 
TTI Proving Ground performed high speed application impact testing on the Impact Recovery 
Systems, Inc. OmegaPost™ High Performance delineators with the base glued on concrete and 
bolted to asphalt according to specifications of AASHTO National Transportation Product 
Evaluation Program (NTPEP).  A total of 200 vehicle impacts per sample were to be performed 
or until all posts failed.  Half of the test delineators were installed to receive bumper impacts and 
the other half to receive tire impacts.  A tire impact consisted of the vehicle impacting the 
delineator with the centerline of the delineator aligned with the centerline of the vehicle tire.  
During a tire impact, the vehicle tire traverses over the delineator.  A bumper impact consisted of 
the vehicle impacting the delineator with the front bumper at the ⅓-point of the vehicle.  The 
bumper and tire impacts were performed simultaneously in a single pass of the vehicle.  The 
vehicle was traveling at a nominal speed of 70 mph when impacting the delineators. Temperature 
at the time of testing was above 81°F. 
 
TEST ARTICLE DESCRIPTION: 
Drawings containing dimensions and details of the test delineators and installation layout can be 
found in Attachment A.  Each delineator consisted of a polymer delineator, with reflective 
sheeting, attached to a polymer base.  Half of the delineators were installed on concrete using 
E-bond epoxy according to manufacturer’s instructions. The other half delineators were installed 
on asphalt using plastic inserts, grade 8 flat washers, and ½-inch × 4-inch lag screws according 
to manufacturer’s instructions.  Additional material information and specifications can also be 
found in Attachment A.   
 
The test installation was made up of four OmegaPost™ High Performance delineators installed 
on concrete and four delineators installed on asphalt (8 total).  Material specifications for the 
delineators can be found in Attachment A.  Half of each set of test delineators were installed to 
receive tire impact testing (denoted as #1T and #2T on concrete, #3T and #4T on asphalt).  The 
remaining test delineators were installed to receive bumper impact testing (denoted as #1B and 
#2B on concrete, #3B and #4B on asphalt).  The test delineators were each spaced at 48 inches in 
the direction of vehicle travel.  Four pairs of delineators (8 total) were installed in two parallel 
lines (spaced 36 inches apart) to allow them to be struck consecutively at two locations (tire and 
bumper) on the impacting vehicle in a single pass.  The delineators were oriented parallel (#1T 
and #1B on concrete, #3T and #3B on asphalt) and at 25° (#2T and #2B on concrete, #4T and 
#4B on asphalt).  The two pair of delineators attached on concrete were spaced at 48 inches apart 
and two pair of delineators attached on asphalt were spaced 48 inches apart, with approximately 
30 ft between the concrete and asphalt installations, making total length of the installation of 
approximately 38 ft.   
 
TEST VEHICLE: 
A 2011 Kia Rio, shown in Attachment B, Figures B1 and B2, was used for all testing.  Test 
inertia weight of the vehicle was 2453 lb, and its gross static weight was 2627 lb.  The height to 
the lower edge of the vehicle front bumper was 7.75 inches, and the height to the upper edge of 
the front bumper was 21.5 inches.  Additional dimensions and information on the vehicle are 
given in Attachment B, Table B1.  A trained driver directed the vehicle into the installations.  
Safety measures were installed in the vehicle to protect the driver in the event the test vehicle 
became unstable during the testing, including the installation of a racecar seat with a 5-point 
harness and a rollbar.  The installation of these safety features is standard procedure when a 
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driver directs the vehicle from within the vehicle and in no way reflects the safety of the product 
being tested. 
 
IMPACT DURABILITY TESTING: 
Description of Tests:   
The testing was performed on September 23, 2019.  Photographs of the delineators prior to 
testing are shown in Attachment B, Figures B3 and B4.  Half of the test delineators were 
installed to receive bumper impacts and the other half to receive tire impacts.  A tire impact 
consisted of the vehicle impacting the delineator with the centerline of the delineator aligned 
with the centerline of the vehicle tire.  During this impact the vehicle tire traverses over the 
delineator.  A bumper impact consisted of the vehicle impacting the delineator with the front 
bumper at the ⅓-point of the vehicle.  The bumper and tire impacts were performed 
simultaneously in a single pass of the vehicle.  The vehicle was traveling at a nominal speed of 
70 mph.  Temperature at the time of testing was above 81°F. 
 
Test Article Damage:   
A delineator is deemed to have failed when it does not rebound to within 15° of vertical within 
5 minutes after impact or when it fractures. In addition, a tear of more than 50% of the delineator 
post cross section is considered a failure.  
 
The delineators attached to concrete with epoxy completed 200 runs with no failure.  The 
anchors pulled out of the asphalt for delineator #4B on run 36.  Delineators #3B and #4T pulled 
out of the base on runs 40 and 76, respectively.  The post tore horizontally halfway up the post 
on delineator #3T on run 79. A summary of the damage to the delineators is provided in Table 1. 
 

Table 1. Summary of Failure Modes for the Delineator Posts. 

 Delineator Post Run Number Failure Mode 
Glue-Down 
on Concrete 

1T 200 No failure 
1B 200 No failure 
2T 200 No failure 
2B 200 No failure 

Bolt-Down 
on Asphalt 

3T 79 Tear halfway up the post 
3B 40 Pulled out of base 
4T 76 Pulled out of base 
4B 36 Anchors pulled out of asphalt 

 
List/lean measurements were taken before the test, after run 1, after run 10, after run 100, and 
after run 200.  Documentation of list/lean measurements can be found in Attachment B, Table 
B2.  Photographs were taken before the test, after run 1, after run 10, after run 50, after run 100, 
after run 150, and after run 200, or after failure. Photographs can be found in Attachment B, 
Tables B2 through B9. 
 
Test Vehicle Damage:  
Damage to vehicle hood and bumper after testing is shown in Attachment B, Figure B2. 
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SUMMARY OF TESTING: 
The objective of the testing performed was to evaluate the durability of the Impact Recovery 
Systems, Inc. OmegaPost™ High Performance delineators with E-Bond epoxy attachment to 
concrete and bolted to asphalt with plastic inserts, grade 8 flat washers, and ½-inch × 4 inch lag 
screws. The tested delineators attached to concrete resisted an overall average of 200 impacts.  
The delineators on concrete resisted an average of 200 tire and 200 bumper impacts.  The tested 
delineators attached to asphalt resisted an overall average of 58 impacts.  The delineators on 
asphalt resisted an average of 78 tire and 38 bumper impacts.  Table 2 presents a summary of the 
testing conducting for the Impact Recovery Systems, Inc. OmegaPost™ High Performance 
delineators attached to a concrete surface and to an asphalt surface.  All testing was performed at 
a nominal impact speed of 70 mph. 
 
 

Table 2. 613301-01-2 Impact Recovery Systems, Inc. OmegaPost™ High Performance 
Delineators on Concrete and Asphalt Test Summary. 

Concrete Tire Bumper  Asphalt Tire Bumper 
1 200 200  3 79 40 
2 200 200  4 76 36 

Average 200 200  Average 78 38 
Overall 200  Overall 58 

 
 
REFERENCES: 

1. AASHTO.  Standard Practice for NTPEP Evaluation of Temporary Traffic Control 
Devices, AASHTO Designation TTCD 18-01.  American Association of State Highway 
and Transportation Officials, Washington, DC, 2018. 
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ATTACHMENT B:  TEST PHOTOGRAPHS AND OTHER 
INFORMATION 

 

 
 

Figure B1.  Vehicle before Testing. 
 

 
 

Figure B2.  Vehicle after Delineator Tests. 
  



TM No. 613301-01-2 Page 29 of 52 2018-05-04 

Table B1.  Vehicle Properties for Test No. 613301-01-2. 
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Table B2.  Delineator List/Lean Summary for Test No. 613301-01-2. 
 

# 
Before Run #1 Run #10 Run #100 Run #200 Failure 

Mode List Lean List Lean List Lean List Lean List Lean Run # 

1T 90 90 90 89 87.5 89 87 87 85 85   

1B 90 90 89 90 88 89.5 87.5 87.5 87.5 88   

2T 90 90 90 89 88 89 87 86 85 86.5   

2B 90 90 88 88 88 88 88 86.5 89 88   

3T 90 90 89.5 90 88 89 -- -- -- -- 79 Torn horizontally halfway up 

3B 90 89.5 89.5 88 88 86 -- -- -- -- 40 Post pulled out of base 

4T 90 90 89 89.5 88 88.5 -- -- -- -- 76 Post pulled out of base 

4B 90 90 90 89 89 86 -- -- -- -- 36 Anchors pulled out of asphalt 
Run Notes: 

  
  
  
  

 
 



TM No. 613301-01-2 Page 31 of 52 2018-05-04 

 
 

 
 

Figure B3.  Delineators Attached to Concrete prior to Testing. 
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Figure B4.  Delineators Attached to Asphalt prior to Testing. 
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Table B2.  Delineator #1T after Specific Runs for Test No. 613301-01-2 
Photos – Post #1T (Concrete Glue-Down) 
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Table B2.  Delineator #1T after Specific Runs for Test No. 613301-01-2 
Photos – Post #1T (Concrete Glue-Down) 
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Table B2.  Delineator #1T after Specific Runs for Test No. 613301-01-2 
Photos – Post #1T (Concrete Glue-Down) 
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Table B3.  Delineator #1B after Specific Runs for Test No. 613301-01-2 
Photos – Post #1B (Concrete Glue-Down) 
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Table B3.  Delineator #1B after Specific Runs for Test No. 613301-01-2 
Photos – Post #1B (Concrete Glue-Down) 
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Table B3.  Delineator #1B after Specific Runs for Test No. 613301-01-2 
Photos – Post #1B (Concrete Glue-Down) 
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Table B4.  Delineator #2T after Specific Runs for Test No. 613301-01-2 
Photos – Post #2T (Concrete Glue-Down) 
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Table B4.  Delineator #2T after Specific Runs for Test No. 613301-01-2 
Photos – Post #2T (Concrete Glue-Down) 
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Table B4.  Delineator #2T after Specific Runs for Test No. 613301-01-2 
Photos – Post #2T (Concrete Glue-Down) 

Run # Reflective Sheeting Full Post Base or Damage 
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Table B5.  Delineator #2B after Specific Runs for Test No. 613301-01-2 
Photos – Post #2B (Concrete Glue-Down) 
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Table B5.  Delineator #2B after Specific Runs for Test No. 613301-01-2 
Photos – Post #2B (Concrete Glue-Down) 
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Table B5.  Delineator #2B after Specific Runs for Test No. 613301-01-2 
Photos – Post #2B (Concrete Glue-Down) 

Run # Reflective Sheeting Full Post Base or Damage 
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Table B6.  Delineator #3T after Specific Runs for Test No. 613301-01-2 
Photos – Post #3T (Asphalt Bolt-Down) 
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Table B6.  Delineator #3T after Specific Runs for Test No. 613301-01-2 
Photos – Post #3T (Asphalt Bolt-Down) 
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Table B7.  Delineator #3B after Specific Runs for Test No. 613301-01-2 
Photos – Post #3B (Asphalt Bolt-Down) 
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Table B7.  Delineator #3B after Specific Runs for Test No. 613301-01-2 
Photos – Post #3B (Asphalt Bolt-Down) 

Run # Reflective Sheeting Full Post Base or Damage 
Fa

ilu
re

 R
un

 #
40

 

   
 
  



TM No. 613301-01-2 Page 49 of 52 2018-05-04 

Table B8.  Delineator #4T after Specific Runs for Test No. 613301-01-2 
Photos – Post #4T (Asphalt Bolt-Down) 
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Table B8.  Delineator #4T after Specific Runs for Test No. 613301-01-2 
Photos – Post #4T (Asphalt Bolt-Down) 
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Table B9.  Delineator #4B after Specific Runs for Test No. 613301-01-2 
Photos – Post #4B (Asphalt Bolt-Down) 
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Table B9.  Delineator #4B after Specific Runs for Test No. 613301-01-2 
Photos – Post #4B (Asphalt Bolt-Down) 

Run # Reflective Sheeting Full Post Base or Damage 
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