
FOR INTERNAL CDOT USE

COLORADO DEPARTMENT OF TRANSPORTATION

PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY

APL Reference No.

Product Evaluation Coordinator

Colorado Department of Transportation

4670 North Holly Street, Unit A

Denver, Colorado  80216

PART 1
Product name: Product category:

Product Representative (name & address): Manufacturer (name & address):

Phone: E-mail:

Web-site address:

Phone:

Web-site address:

Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)

Use of the product, (be specific to CDOT highway activities only):

Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’s products):

Specifications: (listing those applicable is required)

q   CDOT :

q   ASTM :

q   AASHTO :

q   FHWA :

q   other :

Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.

q  NTPEP-AASHTO:

q  FHWA :

q  other :

q  other :

State DOT Approvals, (current documentation required):

Sample submitted:  q   yes q  no q  n/a Safety Data Sheets (SDS):  q  yes q  no q  n/a

Alternate Product Category:

CDOT Form #595   01/19

Material code:

Material code description full name:

Attn: Attn:

Restrictions, (installation and/or use):

E-mail:

q Certificate of Compliance (COC) provided Certificate of Verification (COV) provided for select categories ONLY

Expiration Date

Additional Comments:

 Page  1 of 2

  otherq :q



PART 2

Form #595 (date entered): Form #595 (date to evaluator): APL Reference Number:

Product Evaluation Coordinator’s review:

q  PART 1 - Completed and changes being reviewed by Product Representative.

q  Standard Product - Forwarded to the appropriate CDOT Expert Product Evaluator (EPE) / Subject Matter Expert (SME).

q  Experimental Feature - Forwarded to Research Director.

q  Returned from the appropriate CDOT EPE/SME or Research Director.

q  Accepted - Product acceptable for pre-approval and meets CDOT’s Specifications.

q  Rejected - Product unacceptable for pre-approval or contrary to CDOT specifications.

PART 3

The CDOT Expert Product Evaluator is to complete this portion.  Attach references and/or additional sheets as necessary.

Do not perform any work until product is accepted for evaluation in PART 2, and a product reference number is assigned.

Evaluation methods and procedures. (EPE/SME should document intended evaluation procedure.)

Findings and recommendations. (EPE/SME should write the exact specification(s) that the product complies with. Document the evaluation performed and

         the recommendation toward APL approval. Conclude with your signature, title and date):

Per PEC: comments and/or post-approval requirements  (if applicable):

PART 4

q  Acceptable for use. Add to the Approved Products List (APL).

[The evaluation and acceptance of this product is intended for CDOT use. DO NOT USE for Advertising.]

q  Rejected for use. Reason for rejection:

CDOT Materials Engineer, Printed Name Date

     CDOT Form #595      01/19

         

:(Expiration Date (YYYY-MM-DD

   CDOT Materials Engineer Signature
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CDOT Pre-Approved Product 
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(CDOT Form #595 01/19) 







FOR INTERNAL CDOT USE


COLORADO DEPARTMENT OF TRANSPORTATION


PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY


APL Reference No.


Product Evaluation Coordinator


Colorado Department of Transportation


4670 North Holly Street, Unit A


Denver, Colorado  80216


PART 1
Product name: Product category:


Product Representative (name & address): Manufacturer (name & address):


Phone: E-mail:


Web-site address:


Phone:


Web-site address:


Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)


Use of the product, (be specific to CDOT highway activities only):


Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’s products):


Specifications: (listing those applicable is required)


q   CDOT :


q   ASTM :


q   AASHTO :


q   FHWA :


q   other :


Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.


q  NTPEP-AASHTO:


q  FHWA :


q  other :


q  other :


State DOT Approvals, (current documentation required):


Sample submitted:  q   yes q  no q  n/a Safety Data Sheets (SDS):  q  yes q  no q  n/a


Alternate Product Category:


CDOT Form #595   01/19


Material code:


Material code description full name:


Attn: Attn:


Restrictions, (installation and/or use):


E-mail:


q Certificate of Compliance (COC) provided Certificate of Verification (COV) provided for select categories ONLY


Expiration Date


Additional Comments:
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  otherq :q







PART 2


Form #595 (date entered): Form #595 (date to evaluator): APL Reference Number:


Product Evaluation Coordinator’s review:


q  PART 1 - Completed and changes being reviewed by Product Representative.


q  Standard Product - Forwarded to the appropriate CDOT Expert Product Evaluator (EPE) / Subject Matter Expert (SME).


q  Experimental Feature - Forwarded to Research Director.


q  Returned from the appropriate CDOT EPE/SME or Research Director.


q  Accepted - Product acceptable for pre-approval and meets CDOT’s Specifications.


q  Rejected - Product unacceptable for pre-approval or contrary to CDOT specifications.


PART 3


The CDOT Expert Product Evaluator is to complete this portion.  Attach references and/or additional sheets as necessary.


Do not perform any work until product is accepted for evaluation in PART 2, and a product reference number is assigned.


Evaluation methods and procedures. (EPE/SME should document intended evaluation procedure.)


Findings and recommendations. (EPE/SME should write the exact specification(s) that the product complies with. Document the evaluation performed and


         the recommendation toward APL approval. Conclude with your signature, title and date):


Per PEC: comments and/or post-approval requirements  (if applicable):


PART 4


q  Acceptable for use. Add to the Approved Products List (APL).


[The evaluation and acceptance of this product is intended for CDOT use. DO NOT USE for Advertising.]


q  Rejected for use. Reason for rejection:


CDOT Materials Engineer, Printed Name Date


     CDOT Form #595      01/19


         


:(Expiration Date (YYYY-MM-DD


   CDOT Materials Engineer Signature
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CERTIFICATE OF COMPLIANCE 


 
For: Colorado DOT Pre-Approved Product Evaluation Request & Summary 


 
 
 
 
 
 
 


 I certify that the information listed in this submittal package is true and accurate 
with verifiable, documented, and current certifications, reports, and claims. 
 
 I also certify that I am an official binding agent of the manufacturer and 
authorized to submit all information and other requests to the Colorado Department of 
Transportation for the purpose of providing an accurate and complete understanding for 
the persons reviewing this package. 
 
 
 
 
 
 
 
 
 
Signed:__________________________________ 
 
Printed Name:_____________________________ 
 
Title:_____________________________________ 
 
Company:_________________________________ 
 
Date:______________________ 


Michael Frey


Business Development Director


Frey Manufacturing Corp.


02/12/2019
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January 11, 2018 
 


Crosswalk Pedestal Generic Specification 
Edit as required 


 
Requirements: 
 
 1. Shall be constructed of aluminum. 
 
  a. Shall be anodized. 
 
 2. Shall not have any sharp edges. 
 
  a. Edges shall be rounded. 
 
 3. Shall have a base foot print of 7 inches by 7 inches. 
 
 4. Shall have a base height of 10 inches tall. 
 
 5. Shall fully enclose and cover the anchor rods on the interior of the pedestal base. 
 


a. Base shall be a single casting with an access door bolted directly to grade with four (4) anchor 
bolts.   


 
b. External anchor rod covers are not acceptable. 


 
c. Bolting base to an anchor flange is not acceptable. 
 
d. Pedestal base shall be shimmed if necessary for vertical adjustment. 


 
 6. Shall be mounted directly to a sidewalk or pier foundation with a 6 inch bolt circle. 
 
  a. Shall have 4 mounting anchor bolt slots for securing the pedestal base to grade. 
 


  b. Shall be supported by 5/ 8 X 7 ½ inch stainless steel anchor rods imbedded in 
                   adhesive. Adhesive shall be HILTI Cat. No. HIT-RE-500-SD or equal determined by ambient 


outdoor temperature at the time of installation. 
or 


  b. 5/8" x 8" Galvanized Steel L-Anchor Bolt with Nut and USS Flat Washer. 
 
 7. Shall have an access door on one vertical side with minimum opening of 21 inches squared. 
 
  a. Shall be anodized.  
 
  b. Shall be attached with stainless steel hardware.  


 


 







 
 
 
 
8. Shall support a 4 inch National Pipe Thread (N.P.T.) pedestal shaft that is screwed in at the top of the 


pedestal base.  
 
a. Pedestal support pipe and base shall be secured with a cable tether, including 5/16" X 7" 


stainless steel bolt passing through the base, pedestal support shaft and stainless steel cable 
rope tether, secured with lock washer and nut. Stainless steel 1/8" rope tether shall be looped 
at both ends with swagger fasteners tethering the 5/16" bolt to one of the base anchors with 
two 5/8" washers and nut. 


 
9. Shall be a breakaway or frangible base.  
 


a. Base shall yield (breakaway, or be frangible) before the schedule 40 aluminum shaft that is 
secured into the top of the pedestal base fails. Base shall be tested to exceed 12,000 lb. 
bending moment. 


 
10. Shall have a copper grounding lug installed which supports 14 AWG thru 4 AWG conductors. 
 
11. Shall be 4" Schedule 40 aluminum support pedestal shaft pipe with N.P.T threads on one end to 


thread into base. 
 


  a. Shall be brushed anodized aluminum.  
 
  b. Shall be attached with stainless steel cable tether. 


 
12. Shall have a top cap secured to support pedestal shaft with three stainless steel Allen head type set 


screws. Top cap shall have a tapered inside. 
 


  a. Shall be anodized. 
 


  b. Allen bolts shall be flush with the outside of cap. 
 


13. Pedestrian switch shall be mounted with 1/4" insert nut for schedule 40 support shaft. 
 


a. Insert nut shall be installed with setting tool designed for insert nut installation  
 


b. Switch cable shall pass through support pipe protected with an insulating sleeve. 
 


14. Other signal and sign equipment or accessories shall be installed on to crosswalk pedestal as per 
those specification sections. 


 
 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Drawings  
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CP6ACT4840TCSS** CROSSWALK PEDESTAL


Complete crosswalk pedestal with cable tether
** See anchor, cover, pipe length, finish, and color options
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CROSSWALK PEDESTAL


TEMPLATES
BASE & INSERT NUTS


DATE DWG. NO.


8.2.1


REV.


Scale: 1"=1"


6" BOLT
CIRCLE


FIELD PLACE SWITCH
TEMPLATE SO PUSHBUTTON
IS 42" ABOVE GRADE, OR AS
OTHERWISE SPECIFIED.


NOTE: INSTALL 1
4" INSERT


NUTS WITH SETTING TOOL.


APPLY ANTI-SEIZE
LUBRICANT TO ALL
THREADED SURFACES.


FIELD DRILL 5
8" HOLE FOR


INSULATION SLEEVE FOR
SWITCH WIRING.


EPOXY TO SET ANCHORS
SUPPLIED BY INSTALLER.


6"


8 1
4"


POLARA


6"


FOLLOW SETTING TOOL
INSTRUCTIONS FOR INSERT
NUT INSTALLATION. USE


SHARP 25
64" BIT.


DRILL (4) HOLES TO EMBED
ANCHORS. 4" MIN. IN CONCRETE.


CAMPBELL


1
11-3-14


Patent


FREY
Manufacturing Corp.


www.FreyMfgCorp.com
Made in USA


9493918



Frey

TextBox

Phone: 952-467-4402
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TextBox
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13150 STEWART AVE. * NORWOOD, MN 55368-9675
PHONE (952) 467-4402; Toll Free Fax: 1-866-941-FREY (3739)


Mobile: (612) 790-2797
E-MAIL: FreyMfg@FreyMfgCorp.com; Website: FreyMfgCorp.com


RE: Crosswalk Pedestal Base Load Test for Pedestrian and Traffic Signal equipment.


The following tests are for determining the loading for the base and the center of gravity of the
load on a pipe. The base is frangible (breakable) with a Schedule 40 pipe. Schedule 40 and
Schedule 80 pipes will fit on to the base.


Figure 1


Tested on 4-5-2017


Base style –
Direction of Test


Load Direction
Load at


Failure (lbf)
Deflection at
Failure (in)


Maximum Bending
Moment (ft-lbs)


CP6 Door Push Y @ 4’ 2,903 4.223 12,216


CP6 Wall Push X @ 4’ 2,987 3.544 12,569


As an approximate guideline, a 3-section plastic signal with sunshield weighs approximately 30 lbs.
or 200 lbs. at 100 MPH. A pedestrian signal weighs approximately 10 lbs. or 65 lbs. at 100 MPH.
The dots on the chart above show the breaking point of the base, starting with Figure 1 at 2,900
lbs. at 4’ above grade. Determine your equipment load, look at Figure 2 chart for where the center
of gravity of the load would be, multiply the Breaking Load value by 60% (4 SWL) to determine
how much load can be mounted using the CP6 base. Actual Equipment weight, Wind Loading, and
Safe Working Load (SWL) to be determined by the engineer. Testing results above are for
reference only of a certified test of the CP6 base.


Visit our website for signal mounting equipment.


Center of gravity (base is 10” tall)


Figure 2


(Pipe length may be different)


Break Pointl







Wireway, sidewalk
or pier


(4) anchor bolts


Grade


FREY
MANUFACTURING CORPORATION


13150 STEWART AVE., NORWOOD, MN 55368


VOICE: 952-467-4402, Toll Free Fax: 1-866-941-FREY (3739)


Web: FreyMfgCorp.com Email: FreyMfg@FreyMfgCorp.com


CROSSWALK - SIGNAL PEDESTAL
FOR


VARIOUS LENGTHS OF 4" PIPES


CATALOG #: CP6 SERIES


DATE DWG. NO.
4-20-17


8.5.0


PEDESTAL BASE


Patent 9493918


42" (UNLESS
OTHERWISE
SPECIFIED)


4"x48" Sch. 40 Al.
Support Shaft Pipe


Center of
Push Button


Access Door


(2) Set Screws - or
bolt for cable tether.


Top Cap


Cable Tether


REV.


Cable Tether
(Optional)


..


(2) 3
8" Set Screws


~


Ground Terminal


Approx. 7


A
pp


ro
x.


7"


Ground
Terminal


BASE BOTTOM VIEW


BASE SIDE VIEW


Approx. 7"


A
pp


ro
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1
0"


Access Door


6" Bolt
Circle


41
4"


GRADE


4" x 48"
Support Shaft
Pipe


CROSSWALK - SIGNAL PEDESTAL ASSEMBLY


BASE MOUNTING


Anchor bolt


4' PIPE 4'-9 1
2"+


5' PIPE 5'-9 1
2"+


6' PIPE 6'-9 1
2"+


7' PIPE 7'-9 1
2"+


8' PIPE 8'-9 1
2"+


9' PIPE 9'-9 1
2"+


10' PIPE 10'-9 1
2"+


11' PIPE 11'-9 1
2"+


12' PIPE 12'-9 1
2"+


13' PIPE 13'-9 1
2"+


14' PIPE 14'-9 1
2"+


NOT TO SCALE







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Installation  


Instructions 







 


 


Installation Instructions 
Crosswalk Pedestal Station 


(CP6ACT4840TCSS)** 
 


                                 


 


**Pipes may be ordered in lengths up to 15 feet. Custom anodized or powder coat colors available.  







 


INSTALLATION   INSTRUCTIONS  CROSSWALK PEDESTAL STATION 


_____________________________________________________________________________________ 


FREY MANUFACTURING, CORP.  P a g e  | 1 


ACCESSIBLE PEDESTRIAN SIGNAL (APS) PUSH BUTTON STATIONS 
  
Accessible Pedestrian push buttons inform the traffic control signal controller, located in 
the traffic control signal cabinet that pedestrians wish to cross at the intersection. 
Pedestrian instruction signs, which include braille messages, pedestrian indications and 
APS pushbuttons, provide information to pedestrians wishing to cross the roadway at an 
intersection.  
 
APS Pushbuttons must be approved and listed on the Approved/Qualified Products List 
(APL) for Signals.  
 
For new traffic control signal systems with pedestrian signal indications, an Accessible 
Pedestrian Signal (APS) must be installed.  
 
This system allows retrofitting in place of traffic control signal systems with APS systems.  
 
 
 
 


ACCESSIBLE PEDESTRIAN SIGNAL (APS)  
 


 
Dual APS Push Button Stations 


 


 
The Contractor must ensure that the completed order form, provided in the Contract 
Documents, is presented to the Accessible Pedestrian Signal System manufacturer to 
ensure that the appropriate Braille message will be added to the information sign and 
that the correct voice messages will be programmed in the pedestrian push button unit. 
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Each button and sign should arrive on the job site with identifying markings allowing the 
installer to place the buttons in their proper location. Additionally each R10-3e retro 
reflective information sign should have a maintenance label on the back side printed in 
English defining the braille message presented on the front of the sign. 


The Contractor must refer to the Contract Documents for button locations, and all 
additional requirements for the Accessible Pedestrian System. 


The Contractor must apply “brush-on” anti-seize compound to the screws and all 
threaded mounting hardware before installing the APS sign to the pole. 


Do not drill weep holes in the bottom of the APS pushbutton unit. 


 


Insert Nuts 


When APS push buttons are installed the Special Provisions call for the use of a 
specific threaded insert (rivet nut). Threaded insert nuts will be provided in the 
manufacturer’s hardware kit. 


 


When Installing threaded insert nuts the Contractor must use a manufacturer approved 
installation tool. 
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The Contractor must install APS pedestrian push buttons in accordance with Contract 
Documents. 


 


 


The mounting height must be 42 inches above the concrete sidewalk area. Refer to the 
Contract Documents for details. APS push buttons must be easily accessible to 
pedestrians and be installed in accordance Contract Documents.  
 
Failure to install pedestrian ramps and APS buttons in accordance with the Contract 
Documents may require the Contractor to remove and reinstall the ramps and APS 
buttons as required in the contract at the Contractor’s expense.  
 
When installing an APS push button station shaft, securely tighten the pedestal shaft 
into the base before tightening the set screws. Check the APS button directionality 
before drilling the required mounting holes. These are good rules to follow to ensure 
that the button directionality is correct and the station will be sturdy.  
 
 


42 INCHES 
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ANCHOR ROD INSTALLATION 


 


Care must be taken when installing the pedestrian station stainless steel anchor rods. 


Installation of the anchor rods with epoxy in the pre drilled holes must be in accordance 
with the epoxy manufacturer’s installation requirements. 


The pre drilled hole must be properly cleaned prior to installation of the anchor rods. 


Ensure that only the epoxy listed on the Approved/Qualified Products List is used. 


Check the epoxy itself prior to use to ensure that the shelf life of the product has not 
been exceeded. If the expiration date has passed properly discard the old epoxy and 
use material that has not exceeded its expiration date. 


Ensure the epoxy is properly mixed according to the manufacturer’s installation 
instructions prior to application. 


The approved epoxies used to hold the anchor rods have a minimum installation 
temperature. Check the epoxy manufacturer’s recommendations for temperatures when 
installing the anchor rods. Some epoxies must be installed at temperatures of 41˚ F or 
above and some epoxies can be installed down to a temperature of 0˚ F. When the 
ambient temperature and concrete temperatures are below 41˚F use the approved 
epoxy rated for installation at temperatures down to 0˚F. 


Additionally proper curing time for the epoxy must be adhered to before installing the 
pedestrian push button station. Allow extra curing time in colder temperatures. 


The photograph below shows the consequences of not following epoxy installation 
requirements. 
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Ped Station epoxy installation instructions are shown below. Note the manufacturers 
warning that the instructions must be followed. 
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INSTALLATION   CHECKLIST 


 


• Remove all components from package. 
• Use manufacturer provided template to mark holes on 


the mounting surface. 
• Drill holes in the mounting surface, clean out debris, and 


set anchor rods in contractor supplied epoxy. 
• Install Copper Grounding Lug to the inside of the base. 
• Install the base on the anchor rods. 
• Screw threaded pipe into the base and secure with set 


screws.* 
• Install pedestal cap and secure with provided hardware. 
• Use manufacturer provided template to drill holes in 


pipe for APS Button installation. (Do not ream holes) 
• Install insert nuts and insulating sleeve in drilled holes. 
• Install APS Button to the pipe. 
• Connect required electrical components. 
• Install base door with manufacturer provided hardware. 
 


Notes: 
• Anti-seize lube must be applied to all threaded surfaces when installing hardware. 


 
• * If optional cable tether is included: 


o Install threaded pipe to base. 
o Drill through the pipe in line with the holes at the top of base. 
o Insert and install manufacturer supplied bolt with cable tether looped inside. 
o Attach other cable tether loop to an anchor rod with manufacturer hardware. 
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1.1 Problem Statement 


 The purpose of this report is to detail the safety performance of the Frey Manufacturing 


Crosswalk Pedestal Station support structure when evaluated to the criteria set forth by the 


Manual for Assessing Safety Hardware (MASH 2016). 


1.2 Objective 


The primary objective of this project was to evaluate the safety performance of the Crosswalk 


Pedestal Station support structure when subjected to full-scale crash testing according to MASH 


2016 Test Level 3, Test 60 (3-60) for support structures. 


1.3 Scope  


This project consists of full-scale dynamic crash testing of the Crosswalk Pedestal Station 


support structure. The system was subject to MASH 2016 Test 3-60. Test 3-60 was conducted 


with an 1100C test vehicle impacting the system at the critical impact angle (CIA). 
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2.1 Test Article 


The Frey Manufacturing Crosswalk Pedestal Station is a support structure composed of 


circular support pipe support and a pedestal base assembly. The as-tested configuration of the 


Crosswalk Pedestal Station was tested with an accessible pedestrian signal (APS) push button 


station. 


The support pipe was constructed of a 4.5 in. (114 mm) diameter aluminum pipe with a 


thickness of 0.3 in. (8 mm). The pipe had a length of 4.0 ft. (1.2 m). The bottom of the support 


pipe was threaded into the pedestal assembly and there was a bolt that went through the pipe 


and pedestal base. A tether was attached to the through bolt and the opposite end was attached 


to one of the mounting anchors.  


The pedestal assembly was composed of a pedestal and access door. The pedestal was 


10.0 in. (254 mm) tall and had the access door incorporated into one of its sides. The pedestal 


was anchored to the ground with four (4) 0.625 in. (16 mm) diameter by 7.5 in. (191 mm) long 


threaded studs, four (4) washers, and four (nuts). The anchors had an embedment depth of 4.0 


in. (102 mm) to 5.0 in. (127 mm). The threaded rods were epoxied into a 6.0 in. (152 mm) thick 


concrete pad for this test. 


Photographs of the as-tested unit are available in Appendix A of this report. The 


C. A complete set of manufacturer drawings 


are available in KARCO CD-R 2018-4964. 
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3.1 Test Requirements 


 The Crosswalk Pedestal Station described in the report is classified as a support structure. 


MASH recommends a series of three (3) full scale crash tests to evaluate support structures. 


 
Table 1 MASH TL-3 Test Matrix for Support Structures 


 


3.2 Evaluation Criteria 


 Evaluation criteria for full-scale vehicle crash testing are based on three criteria: (1) Structural 


Adequacy, (2) Occupant Risk, and (3) Post-Impact Vehicular Response. Criteria for structural 


adequacy evaluate the article s ability to readily activate in a predictable manner by breaking away, 


fracturing, or yielding. Occupant risk evaluates the degree of hazard to occupants in the impacting 


vehicle. Post-impact vehicular response is a measure of the potential of the vehicle to result in a 


secondary collision with other vehicles or fixed objects.  


Test 
Level 3 


Test Designation Impact Conditions 
Evaluation 


Criteria MASH Test No. Vehicle 
Nominal 
Speed 
(mph) 


Nominal 
Angle 
(deg) 


3-60 1100C 19 CIA B,D,F,H,I,N 


3-61 1100C 62 CIA B,D,F,H,I,N 


3-62 2270P 62 CIA B,D,F,H,I,N 
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Table 2 MASH Evaluation Criteria for Support Structures 


 
 


Evaluation 
Factors 


Evaluation Criteria 


Structural 
Adequacy 


B. 
The test article should readily activate in a predictable manner by breaking 
away, fracturing, or yielding. 


Occupant 
Risk 


D. 


Detached elements, fragments, or other debris from the test article should 
not penetrate or show potential for penetrating the occupant compartment or 
present undue hazard to other traffic, pedestrian, or personnel in a work 
zone. 


F. 
The vehicle should remain upright during and after collision. The maximum 
roll and pitch angles are not to exceed 75 degrees. 


H. 


Occupant impact velocities (OIV) should satisfy the following limits: 


Occupant Impact Velocity Limits, ft/s (m/s) 


Component Preferred Maximum 


Longitudinal 
10 ft/s 


(3.0 m/s) 
16 ft/s 


(4.9 m/s) 


I. 


The occupant ridedown acceleration should satisfy the following limits: 


Occupant Ridedown Acceleration Limits (g) 


Component Preferred Maximum 


Longitudinal and 
Lateral 


15.0 G 20.49 G 


Post-
Impact 


Vehicular 
Response 


N. Vehicle trajectory behind the test article is acceptable. 
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4.1 Test Facility 


This test was cility in Adelanto, California. 


4.2 Vehicle Tow and Guidance System 


The tow road is a continuous level surface constructed of reinforced concrete and 


measures 800.0 ft. (213.4 m) long, 14.0 ft. (4.3 m) wide, and 6.0 in. (152 mm) thick. A steel rail is 


embedded in the road to provide vehicle guidance. Vehicle tow propulsion is provided by a 1 ton 


truck using a 1-to-2 pulley system. The test vehicle is towed into the test article by a nylon rope 


clamped to a 0.375 in. (10 mm) steel cable. The clamp is released from the cable on contact with 


a cable release mechanism positioned to allow the test vehicle to proceed under its own 


momentum for a maximum of 25.0 ft. (7.6 m) before impacting the test article. 


4.3 Test Vehicle 


For test 3-60, an 1100C test vehicle was used. The vehicle was a 2013 Kia Rio with a front 


mounted engine, automatic transmission, and front wheel drive. The 1100C test vehicle had a curb, 


test inertial, and gross static weight of 2,414.0 lbs (1,095.0 kg), 2,442.7 lbs (1,108.0 kg), and 


2,610.2 lbs (1,184.0 kg), respectively. An Anthropomorphic Test Device (ATD) was placed in the 


passenger seat for this test. The tested vehicle had a hood height of 29.1 in. (740 mm) and an 


average track width of 59.6 in. (1,515 mm). Both dimensions fall out of the tolerance recommended 


in MASH. 


The vehicle was used despite the hood height being out of tolerance 1.1 in. (28 mm) because 


it was determined that the dimension would have an insignificant effect on the test. In the impact of 


the support structure the main concern has to do with roof or windshield damage, as well as floor 


pan penetration or deformation. 


The bumper beam is the first structural member of the vehicle to engage the system. The 


hood is recessed approximately 7 in. (178 mm) from the bumper beam at the first point of contact. It 


is unlikely that the bumper beam would deform that distance and the system would contact the hood 


during the separation from its anchors. The hood is also constructed of sheet metal and contact with 


the hood would not affect the trajectory of the system. Further video analysis confirmed that the 


bumper beam activated the frangible base and the trajectory was controlled by the front profile of the 


vehicle. Based off these observations the out of tolerance hood height had an insignificant effect on 


the outcome of the test. 


ility. Being that the total average track width was exceeded by 1.6 in. (41 
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mm), which approximately translates to only 0.8 in. (20 mm) per wheel, the out of tolerance wheel 


tolerance wheel 


track, as it remained the same if the track width was within tolerance.  


In summary the out of tolerance hood height and average wheel track were deemed to have 


an insignificant effect on the outcome of the test. The test vehicle information can be found in Figure 


1.  
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 06/27/18  P38154-01  2013 


 Kia  Rio  Red 


Tire  P185/65R15 Vehicle Vin #...KNADM4A37D6112753 


 32 psi  76,463 mi  


 


GVWR Rating 


 3,660 lbs 


 2,028 lbs 


 1,852 lbs 


 


 Inline 4  


 1.6 L 


 Automatic 


  


 50th Male 


 165 lbs 


 Driver 


None   


No. Inches mm No. Inches mm No. Inches mm No. Inches mm
A 67.7 1720 F 32.0 813 K 14.0 355 P 1.6 40
B 57.7 1465 G 29.2 658 L 26.4 670 Q 23.6 600
C 171.2 4348 H 62.8 983 M 59.6 1515 R 28.1 715
D 37.8 960 I 8.9 225 N 59.6 1515 S 11.3 288
E 101.4 2575 J 24.4 620 O* 29.1 740 T 67.3 1710


*measured to top of radiator support  


TEST VEHICLE MASS 


Front Rear Total Front Rear Total Front Rear Total
Left 758.4 458.6 1217.0 758.4 471.8 1230.2 846.6 557.8 1404.4


Right 749.6 447.5 1197.1 751.8 460.8 1212.6 758.4 447.5 1205.9


Ratio (%) 62.5 37.5 100.0 61.8 38.2 100.0 61.5 38.5 100.0


Total 1508.0 906.1 2414.0 1510.2 932.6 2442.7 1605.0 1005.3 2610.2


Front Rear Total Front Rear Total Front Rear Total
Left 344.0 208.0 552.0 344.0 214.0 558.0 384.0 253.0 637.0


Right 340.0 203.0 543.0 341.0 209.0 550.0 344.0 203.0 547.0


Ratio (%) 62.5 37.5 100.0 61.8 38.2 100.0 61.5 38.5 100.0


Total 684.0 411.0 1095.0 685.0 423.0 1108.0 728.0 456.0 1184.0


As Received (kg) Test Inertial (kg) Gross Static (kg)


Gross Static (lbs)As Received (lbs) Test Inertial (lbs)


 
 
 


Figure 1 Test 3-60 Vehicle Information 
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4.4 Data Acquisition Systems 


 All data acquisition for the tests of the support structure were performed in accordance 


with the MASH 2016 requirements. 


4.4.1 Test Vehicle Instrumentation 


 The test vehicle was instrumented with one (1) tri-axial accelerometer and one (1) tri-axial 


angular rate sensor. The set of accelerometers and angular rate sensors were mounted within 


-y plane. The accelerometers 


measured longitudinal (x), lateral (y), and vertical (z) acceleration. The angular rate sensors 


measured roll (moment x), pitch (moment y) and yaw (moment z).  


Table 3 Vehicle Instrumentation List 
Ch. Location Axis Ident. No. Description MFR Model Units


1 Vehicle CG X P51708 Accel, Half Bridge Endevco 7264-2K g


2 Vehicle CG Y P51700 Accel, Half Bridge Endevco 7264-2K g


3 Vehicle CG Z P51696 Accel, Half Bridge Endevco 7264-2K g


4 Vehicle CG Yaw ARS8537 Rate Gyro DTS ARS-18K Deg/s


5 Vehicle CG Pitch ARS8532 Rate Gyro DTS ARS-18K Deg/s


6 Vehicle CG Roll ARS8486 Rate Gyro DTS ARS-18K Deg/s
 


 


4.4.2 Calibration 


 All equipment used in the tests has been calibrated through standards traceable to NIST 


and is maintained in a calibrated condition.  


4.4.3 Photographic Documentation 


Photographic documentation of this test series included a minimum of two (2) real-time 


video cameras at 30 frames per second (fps), and three (3) high-speed color digital video cameras 


per test at 1,000 fps. All high-speed cameras were activated by a pressure-sensitive tape switch 


which was positioned on the test article to indicate the instant of contact (time zero). A digital still 


camera was used for documenting the pre- and post-test condition of the test article and the test 


vehicle. 
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Table 4 High Speed Camera Information 


View No. Location Identification No. Manufacturer Type


1 Overall View 7959 Phantom V9
2 Close-Up View 6690 Phantom V5.1
3 Oblique View 8520 Phantom V9  


4.4.4 Measurement Uncertainty 


Measurement uncertainties have been determined for pertinent values affecting the 


results of this test. KARCO maintains these uncertainty budgets, which are available upon 


request, but are not included in this report. In certain cases the nature of the test method may 


preclude rigorous and statistically valid calculation of uncertainty of measurement. In these cases, 


KARCO attempts to identify the components of uncertainty and make a reasonable estimation. 


Reasonable estimation is based on knowledge of the performance of the method and on the 


measurement scope and makes use of, for example, previous experience and validation data. 
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5.1 Weather Conditions 


 Test No. P38154-01 was conducted June 27, 2018. 


Table 5 Weather Conditions 
Parameter P38154-01 


Temperature  91 °F 


Humidity 14% 


Wind Speed 5 mph 


Wind Direction South West 


Information for reference only 


5.2 MASH 2016 Test 3-60 


As recommended in MASH 2016, a full-scale impact test was conducted to evaluate the 


impact performance of the Frey Manufacturing Crosswalk Pedestal Station support structure. The 


support structure was tested at a critical impact angle (CIA) of 90°. It was determined that it was 


not necessary to test the device at multiple angles due to the symmetry of the pedestal and 


circular pipe. The 90° impact angle was determined to be the critical impact angle because it had 


an increased propensity for roof and windshield deformation. 


The system was offset 16.7 in. (425 mm) towards the passenger side. The test was 


conducted using a commercially available 2013 Kia Rio 4-door sedan. 


5.3 Test Description 


 The test vehicle impacted the support structure at a speed of 19.09 mph (30.73 km/h). 


The The frangible 


base fractures at approximately 0.010 s and the base was completely separated by 0.015 s. the 


vehicle pushed the post forward and lost contact with the vehicle at 0.023 s. The top of the post 


rotated towards the vehicle and the top of the post impacted the ground at 0.313 s. The post 


continued forward and came to rest on the right side of the vehicle. The brakes were applied once 


the vehicle cleared the article. The 


downstream and 0.9 ft. (0.6 m) left from its initial point of contact with the article.  


 


5.4 Test Article Damage 


 The frangible base was broken and one of the anchors was bent. The post remained 


attached to a large section of the base. The tether was torn at the post side. The display panel on 


push button assembly was cracked.  
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5.5 Test Vehicle Damage


 The vehicle was subject to minor damage at the front end. The front bumper fascia was 


dented on the passenger side. The passenger headlight was also unclipped. The occupant 


compartment was not penetrated and the deformation limits were not exceeded.   


 


Table 6 Maximum Occupant Deformation by Location 


Location Maximum Deformation 
MASH Allowable 


Deformation 


Roof 0.0 in. 4.0 in. (102 mm) 


Windshield 0.0 in. 3.0 in. (76 mm) 


Window 0.0 in.  0.0 in 


Wheel / foot well and toe pan 0.0 in. 9.0 in. (229 mm) 


Side front panel (forward of A-pillar 0.0 in. 12.0 in. (305 mm) 


Front side door area (above seat) 0.0 in. 9.0 in. (229 mm) 


Front side door area (below seat 0.0 in. 12.0 in. (305 mm) 


Floor pan and transmission tunnel 0.0 in. 12.0 in. (305 mm) 


5.6 Structural Adequacy  


The test article should readily activate in a predictable manner by breaking away, 


fracturing, or yielding. Upon impact the pedestal broke away in a controlled manner by fracturing 


at its base.  


5.7 Occupant Risk 


Under occupant risk, the test articles are evaluated by four (4) criteria. The first criterion 


evaluates the potential hazard of detached elements, fragments, or other debris from the test 


traffic, pedestrians, or personnel in a work zone. The second criterion is that the vehicle remains 


upright. The third criterion is that the roll angle of the vehicle does not exceed 75° throughout the 


test. The final criteria are based on the calculated Occupant Impact Velocities (OIV) and occupant 


ridedown accelerations. The maximum allowable limit for Occupant Impact Velocity Limit in both 


the longitudinal and lateral directions is 16.0 ft/s (4.9 m/s). The maximum allowable ridedown 


acceleration in both the longitudinal and lateral directions is 20.49 g. Both criteria are calculated 


from the acceleration data collected during the test. 


The maximum extent of the debris field was 82.0 ft. (25.0 m) downstream and 6.4 ft. (2.0 


m) to the passenger side measured from the first point of contact with the system. The debris 


consisted of pieces of the base and the support post.  
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Table 7 Summary of Occupant Risk Factors


Test Parameter Axis Units Max Time (ms) Min Time (ms)
Vehicle Impact Velocity X ft/s 27.9
Occupant Impact Velocity X ft/s 2.0 862.1
Occupant Impact Velocity Y ft/s 2.3 862.1
Ridedown Acceleration X g 0.2 871.9 0.0 902.3
Ridedown Acceleration Y g 0.1 871.6 0.0 902.0
THIV ft/s 2.3 750.0
PHD g 0.3 871.9
ASI 0.11 30.4
Roll X deg. 4.0 999.4 -0.1 106.8
Pitch Y deg. 3.6 999.9 0.0 0.3
Yaw Z deg. 0.4 600.8 0.0 0.0  


5.8 Vehicle Trajectory 


 The vehicle trajectory 


is acceptable. The vehicle traveled behind the test article and was stable through out the test.  


5.9 Discussion and Summary of Results 


 The Frey Manufacturing Crosswalk Pedestal Station support structure


MASH 2016 test 3-60 was deemed as acceptable. The support structure yielded, the occupant 


values were not exceeded, there was no potential for article penetration into the occupant 


ectory was acceptable.  
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Table 8 Evaluation Criteria Summary 


Evaluation 
Factor


Result


Structural 
Adequacy


B PASS


D PASS


F PASS


Component Preferred Maximum
Longitudinal 10 ft/s (3.0 m/s) 16 ft/s (4.9 m/s)


Component Preferred Maximum
Longitudinal and 
Lateral


15.0 g 20.49 g


Post-Impact 
Vehicular 
Response


N PASS


PASS


Vehicle trajectory behind the test article is acceptable.


Occupant 
Risk


I PASS


Evaluation Criteria


The test article should readily activate in a predictable manner by
breaking away, fracturing, or yielding.


Detached elements, fragments, or other debris from the test article
should not penetrate or show potential for penetrating the occupant
compartment, or present undue hazard to other traffic, pedestrians, or
personnel in a work zone.


The vehicle should remain upright during and after the collision. The
maximum roll and pitch angles are not to exceed 75°.


Occupant impact velocities (OIV) should satisfy the following limits:


OVERALL TEST ASSESSMENT


PASS


The occupant ridedown acceleration should satisfy the following
limits:


H
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1.1 Problem Statement 


The purpose of this report is to detail the safety performance of the Frey Manufacturing 


Pedestrian Signal Pole support structure when evaluated to the criteria set forth by the Manual 


for Assessing Safety Hardware (MASH 2016). 


1.2 Objective 


The primary objective of this project was to evaluate the safety performance of the 


Pedestrian Signal Pole support structure when subjected to full-scale crash testing according to 


MASH 2016 Test Level 3, Test 62 (3-62) for support structures. 


1.3 Scope  


This project consists of full-scale dynamic crash testing of the Pedestrian Signal Pole 


support structure. The system was subject to MASH 2016 Test 3-62. Test 3-62 was conducted 


with a 2270P test vehicle impacting the system at the critical impact angle (CIA). 
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2.1 Test Article 


The Frey Manufacturing Pedestrian Signal Pole is a support structure composed of 


circular pipe support and a signal pedestal assembly. The as-tested configuration of the 


Pedestrian Signal Pole was tested with an accessible pedestrian signal (APS) push button station 


and traffic control signal controllers. 


The support was constructed of a 4.5 in. (114 mm) diameter aluminum pipe with a 


thickness of 0.3 in. (8 mm). The pipe had a length of 15.0 ft. (4.6 m). The bottom of the support 


pipe was threaded into the pedestal assembly and secured in place with two (2) set screws.  


The pedestal assembly was composed of a pedestal and access door. The pedestal was 


10.0 in. (254 mm) tall and had the access door incorporated into one of its sides. The pedestal 


was anchored to the ground with four (4) 0.625 in. (16 mm) diameter by 7.5 in. (191 mm) long 


threaded studs, four (4) washers, and four (nuts). The anchors had an embedment depth of 4.0 


in. (102 mm) to 5.0 in. (127 mm). The threaded rods were epoxied into a 6.0 in. (152 mm) thick 


concrete pad for this test. 


Photographs of the as-tested unit are available in Appendix A of this report. The 


manufacture C. A complete set of manufacturer drawings 


are available in KARCO CD-R 2018-4924. 







3 TR-P38168-03-NC 


 


3.1 Test Requirements 


The Pedestrian Signal Pole described in the report is classified as a support structure. 


MASH recommends a series of three (3) full scale crash tests to evaluate support structures. 


Table 1 MASH TL-3 Test Matrix for Support Structures 


3.2 Evaluation Criteria 


Evaluation criteria for full-scale vehicle crash testing are based on three criteria: (1) Structural 


Adequacy, (2) Occupant Risk, and (3) Post-Impact Vehicular Response. Criteria for structural 


adequacy evaluate the article s ability to readily activate in a predictable manner by breaking away, 


fracturing, or yielding. Occupant risk evaluates the degree of hazard to occupants in the impacting 


vehicle. Post-impact vehicular response is a measure of the potential of the vehicle to result in a 


secondary collision with other vehicles or fixed objects.  


Test 
Level 3 


Test Designation Impact Conditions 
Evaluation 


Criteria MASH Test No. Vehicle 
Nominal 
Speed 
(mph) 


Nominal 
Angle 
(deg) 


3-60 1100C 19 CIA B,D,F,H,I,N 


3-61 1100C 62 CIA B,D,F,H,I,N 


3-62 2270P 62 CIA B,D,F,H,I,N 
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Table 2 MASH Evaluation Criteria for Support Structures 


Evaluation 
Factors 


Evaluation Criteria 


Structural 
Adequacy 


B. 
The test article should readily activate in a predictable manner by breaking 
away, fracturing, or yielding. 


Occupant 
Risk 


D. 


Detached elements, fragments, or other debris from the test article should 
not penetrate or show potential for penetrating the occupant compartment or 
present undue hazard to other traffic, pedestrian, or personnel in a work 
zone. 


F. 
The vehicle should remain upright during and after collision. The maximum 
roll and pitch angles are not to exceed 75 degrees. 


H. 


Occupant impact velocities (OIV) should satisfy the following limits: 


Occupant Impact Velocity Limits, ft/s (m/s) 


Component Preferred Maximum 


Longitudinal 
10 ft/s 


(3.0 m/s) 
16 ft/s 


(4.9 m/s) 


I. 


The occupant ridedown acceleration should satisfy the following limits: 


Occupant Ridedown Acceleration Limits (g) 


Component Preferred Maximum 


Longitudinal and 
Lateral 


15.0 G 20.49 G 


Post-
Impact 


Vehicular 
Response 


N. Vehicle trajectory behind the test article is acceptable. 
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4.1 Test Facility 


This test was cility in Adelanto, California. 


4.2 Vehicle Tow and Guidance System 


The tow road is a continuous level surface constructed of reinforced concrete and 


measures 800.0 ft. (213.4 m) long, 14.0 ft. (4.3 m) wide, and 6.0 in. (152 mm) thick. A steel rail is 


embedded in the road to provide vehicle guidance. Vehicle tow propulsion is provided by a 1 ton 


truck using a 1-to-2 pulley system. The test vehicle is towed into the test article by a nylon rope 


clamped to a 0.375 in. (10 mm) steel cable. The clamp is released from the cable on contact with 


a cable release mechanism positioned to allow the test vehicle to proceed under its own 


momentum for a maximum of 25.0 ft. (7.6 m) before impacting the test article. 


4.3 Test Vehicle 


For test 3-62, a 2270P test vehicle was used. The vehicle was a 2012 Ram 1500 with a front 


mounted engine, automatic transmission, and rear wheel drive. The 2270P test vehicle had a curb, 


test inertial, and gross static weight of 5,025.4 lbs (2,279.5 kg), 5,060.6 lbs (2,295.5 kg), and 


5,060.6 lbs (2,295.5 kg), respectively. An Anthropomorphic Test Device (ATD) was not used for 


this test. The test vehicle information can be found in Figure 1.  
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 06/28/18 Projec  P38168-03  2012 


 RAM  1500  White 


 P275/60R20 Vehicle Vin #...1C6RD6GT0CS141696 


 35 psi  195,104 mi  


 


GVWR Rating 


 6,700 lbs


 3,700 lbs


 3,900 lbs


 


 V8  


 5.7 L 


 Automatic 


  


 None 


 n/a 


 n/a 


None   


No. Inches mm No. Inches mm No. Inches mm No. Inches mm
A 78.9 2005 F 38.0 965 K 20.1 510 P 4.5 115
B 75.0 1905 G 29.2 714 L 30.5 775 Q 31.9 810
C 227.4 5775 H 62.8 1570 M 68.6 1742 R 21.5 545
D 48.6 1235 I 13.2 335 N 68.1 1730 S 14.4 367
E 140.7 3575 J 24.4 620 O* 46.1 1170 T 79.5 2020


*measured from radiator support


TEST VEHICLE MASS 


Front Rear Total Front Rear Total Front Rear Total
Left 1418.7 1121.0 2539.7 1419.8 1139.8 2559.6 1419.8 1139.8 2559.6


Right 1420.9 1064.8 2485.7 1418.7 1082.5 2501.2 1418.7 1082.5 2501.2
Ratio (%) 56.5 43.5 100.0 56.1 43.9 100.0 56.1 43.9 100.0


Total 2839.6 2185.8 5025.4 2838.5 2222.3 5060.6 2838.5 2222.3 5060.6


Front Rear Total Front Rear Total Front Rear Total
Left 643.5 508.5 1152.0 644.0 517.0 1161.0 644.0 517.0 1161.0


Right 644.5 483.0 1127.5 643.5 491.0 1134.5 643.5 491.0 1134.5
Ratio (%) 56.5 43.5 100.0 56.1 43.9 100.0 56.1 43.9 100.0


Total 1288.0 991.5 2279.5 1287.5 1008.0 2295.5 1287.5 1008.0 2295.5


As Received (kg) Test Inertial (kg) Gross Static (kg)


Gross Static (lbs)As Received (lbs) Test Inertial (lbs)


 
 
 


Figure 1 Test 3-62 Vehicle Information 
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4.4 Data Acquisition Systems  


All data acquisition for the tests of the support structure were performed in accordance 


with the MASH 2016 requirements. 


4.4.1 Test Vehicle Instrumentation 


The test vehicle was instrumented with one (1) tri-axial accelerometer and one (1) tri-axial 


angular rate sensor. The set of accelerometers and angular rate sensors were mounted within 


-y plane. The accelerometers 


measured longitudinal (x), lateral (y), and vertical (z) acceleration. The angular rate sensors 


measured roll (moment x), pitch (moment y) and yaw (moment z).  


Table 3 Vehicle Instrumentation List 
Ch. Location Axis Ident. No. Description MFR Model Units


1 Vehicle CG X P51708 Accel, Half Bridge Endevco 7264-2K g


2 Vehicle CG Y P51700 Accel, Half Bridge Endevco 7264-2K g


3 Vehicle CG Z P51696 Accel, Half Bridge Endevco 7264-2K g


4 Vehicle CG Yaw ARS8537 Rate Gyro DTS ARS-18K Deg/s


5 Vehicle CG Pitch ARS8532 Rate Gyro DTS ARS-18K Deg/s


6 Vehicle CG Roll ARS8486 Rate Gyro DTS ARS-18K Deg/s
 


4.4.2 Calibration 


All equipment used in the tests has been calibrated through standards traceable to NIST 


and is maintained in a calibrated condition.  


4.4.3 Photographic Documentation 


Photographic documentation of this test series included a minimum of two (2) real-time 


video cameras at 30 frames per second (fps), and three (3) high-speed color digital video cameras 


per test at 1,000 fps. All high-speed cameras were activated by a pressure-sensitive tape switch 


which was positioned on the test article to indicate the instant of contact (time zero). A digital still 


camera was used for documenting the pre- and post-test condition of the test article and the test 


vehicle. 
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Table 4 High Speed Camera Information 


View No. Location Identification No. Manufacturer Type


1 Overall View 7959 Phantom V9
2 Close-Up View 6690 Phantom V5.1
3 Oblique View 8520 Phantom V9  


4.4.4 Measurement Uncertainty 


Measurement uncertainties have been determined for pertinent values affecting the 


results of this test. KARCO maintains these uncertainty budgets, which are available upon 


request, but are not included in this report. In certain cases the nature of the test method may 


preclude rigorous and statistically valid calculation of uncertainty of measurement. In these cases, 


KARCO attempts to identify the components of uncertainty and make a reasonable estimation. 


Reasonable estimation is based on knowledge of the performance of the method and on the 


measurement scope and makes use of, for example, previous experience and validation data. 
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5.1 Weather Conditions 


Test No. P38168-03 was conducted June 28, 2018. 


Table 5 Weather Conditions 
Parameter P38168-03 


Temperature  86 °F 


Humidity 16% 


Wind Speed 15 mph 


Wind Direction SW 


Information for reference only 


5.2 MASH 2016 Test 3-62 


As recommended in MASH 2016, a full-scale impact test was conducted to evaluate the 


impact performance of the Frey Manufacturing Pedestrian Signal Pole support structure. The 


support structure was tested at a critical impact angle (CIA) of 0°. It was determined that it was 


not necessary to test the device at multiple angles due to the symmetry of the pedestal and 


circular pipe. The 0° impact angle was determined to be the critical impact angle because it had 


an increased propensity for roof and windshield deformation. 


The vehicle was offset towards the driver side. The test was conducted using a 


commercially available 2012 RAM 1500 pickup truck. 


5.3 Test Description 


The test vehicle impacted the support structure at a speed of 60.34 mph (97.10 km/h). 


Upon impact the pedestal broke at 0.005 s at the front anchors and subsequently also broke at 


the top were the support post threads to the pedestal at 0.007 s. The vehicle continued forward 


and passed over the broken pedestal. Once the support post was separated from the pedestal, 


the post rotated 


was airborne the traffic control signal brackets separated from the post and scattered after hitting 


the concrete. 


The vehicle exited with a velocity of 59.13 mph (95.16 km/h). Once the vehicle cleared the 


impact zone the brake abort system was applied and the vehicle came to a stop 301.1 ft. (91.8 


m) from the pre-test location of the support structure.  
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5.4 Test Article Damage 


roken at the anchors. The anchors were 


not damaged and a piece of the pedestal remained attached to the anchors. The top of the 


pedestal was also broken at the threaded portion where the post is secured. 


The support post was deformed at its base. All the traffic control signal assemblies 


attached to the support post released from the post as they fell to the ground. 


 


5.5 Test Vehicle Damage 


The vehicle was subject to minor damage due to the impact. The hood was deformed at 


the front and the grill was broken. The bumper was also dented by the impact with the post. The 


front bumper had a slight indentation due to the impact.  
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Table 6 Maximum Occupant Deformation by Location 


Location Maximum Deformation 
MASH Allowable 


Deformation


Roof 0.0 in. 4.0 in. (102 mm) 


Windshield 0.0 in. 3.0 in. (76 mm) 


Window 0.0 in.  0.0 in 


Wheel / foot well and toe pan 0.0 in. 9.0 in. (229 mm) 


Side front panel (forward of A-pillar 0.0 in. 12.0 in. (305 mm) 


Front side door area (above seat) 0.0 in. 9.0 in. (229 mm) 


Front side door area (below seat 0.0 in. 12.0 in. (305 mm) 


Floor pan and transmission tunnel 0.0 in. 12.0 in. (305 mm) 


*Note: Deformation limit applicable if side window is laminated 


5.6 Structural Adequacy  


The test article should readily activate in a predictable manner by breaking away, 


fracturing, or yielding. Upon impact the pedestal of the support structure broke off its anchors and 


as a result the support structure fell to the ground.  


5.7 Occupant Risk 


Under occupant risk, the test articles are evaluated by four (4) criteria. The first criterion 


evaluates the potential hazard of detached elements, fragments, or other debris from the test 


esent undue hazard to other 


traffic, pedestrians, or personnel in a work zone. The second criterion is that the vehicle remains 


upright. The third criterion is that the roll angle of the vehicle does not exceed 75° throughout the 


test. The final criteria are based on the calculated Occupant Impact Velocities (OIV) and occupant 


ridedown accelerations. The maximum allowable limit for Occupant Impact Velocity Limit in both 


the longitudinal and lateral directions is 16.0 ft/s (4.9 m/s). The maximum allowable ridedown 


acceleration in both the longitudinal and lateral directions is 20.49 g. Both criteria are calculated 


from the acceleration data collected during the test. 


The maximum extent of the debris field was 161.1 ft. (49.1 m) downstream and 18.9 ft. 


(5.8 m) to the passenger side measured from the first point of contact with the system. The debris 


consisted of traffic controller pieces, the support structure, and traffic controller brackets.  







12 TR-P38168-03-NC 


Table 7 Summary of Occupant Risk Factors 
Test Parameter Axis Units Max Time (ms) Min Time (ms)


Vehicle Impact Velocity X ft/s 88.6
Occupant Impact Velocity X ft/s N/A N/A
Occupant Impact Velocity Y ft/s N/A N/A
Ridedown Acceleration X g N/A N/A N/A N/A
Ridedown Acceleration Y g N/A N/A N/A N/A
THIV ft/s N/A N/A
PHD g N/A N/A
ASI N/A N/A
Roll X deg. 2.8 999.5 0.0 1.7
Pitch Y deg. 0.9 999.9 -0.1 21.7
Yaw Z deg. 0.0 0.0 -4.0 999.9


*Note: Theoretical occupant does not contact vehicle interior. 


5.8 Vehicle Trajectory 


The vehicle trajectory 


is acceptable. The test vehicle stayed in its lane throughout the duration of the test and therefore 


its trajectory was deemed as acceptable. 


5.9 Discussion and Summary of Results 


The Frey Manufacturing Pedestrian Signal Pole support structure


2016 test 3-62 was deemed as acceptable. The support structure yielded, the occupant values 


were not exceeded, there was no potential for article penetration into the occupant compartment, 
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Table 8 Evaluation Criteria Summary 


Evaluation 
Factor


Result


Structural 
Adequacy


B PASS


D PASS


F PASS


Component Preferred Maximum
Longitudinal 10 ft/s (3.0 m/s) 16 ft/s (4.9 m/s)


Component Preferred Maximum
Longitudinal and 
Lateral


15.0 g 20.49 g


Post-Impact 
Vehicular 
Response


N PASS


PASS


Vehicle trajectory behind the test article is acceptable.


Occupant 
Risk


I PASS


Evaluation Criteria


The test article should readily activate in a predictable manner by
breaking away, fracturing, or yielding.


Detached elements, fragments, or other debris from the test article
should not penetrate or show potential for penetrating the occupant
compartment, or present undue hazard to other traffic, pedestrians, or
personnel in a work zone.


The vehicle should remain upright during and after the collision. The
maximum roll and pitch angles are not to exceed 75°.


Occupant impact velocities (OIV) should satisfy the following limits:


OVERALL TEST ASSESSMENT


PASS


The occupant ridedown acceleration should satisfy the following
limits:


H
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Accessible Pedestrian Signal (APS) pushbutton base


Accessible Pedestrian Signal (APS) Pushbutton Base
Product Manufacturer Manufacturer Address Approval Date


Pedestal Base


CP6


Frey Manufacturing
Corporation


13150 Stewart Ave 
Norwood, MN 55368


08/29/2013


Reduced Scale Pedestal Pole Base


B-GP3-7-7-10-AA-4T 


TIP Indications 22480 County Rd 75 
St. Cloud, MN 56301


01/09/2015


Guidance


Specification (PDF)
Approval Process (PDF)
Application Form (PDF)


Contact


Peter Skweres 
Traffic, Safety, and Technology 
peter.skweres@state.mn.us  
651-234-7053
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"


BOLT PATTERN


NO. 6 GROUND CABLE


GROUND CLAMP


OF FOUNDATION WITH GROUNDING BUSHING.


CONDUIT TO EXTEND 1" (25mm) ABOVE TOP


2" GALVANIZED STEEL CONDUIT. 


" BEVEL2
1


THE TOP EDGE OF THE BEVEL.


THE POST BASE IS NOT TO OVERHANG


" BEVEL.2
1TOP OF THE 


6" BOLT CIRCLE


6.75" SQUARE


4
8
"


8
'


0
.7
5
"


TOP OF FOUNDATION.


3" THREADED LENGTH SHALL EXTEND ABOVE


6" THREADED LENGTH, 12" GALVANIZED LENGTH.


" DIAMETER X 16" LENGTH ANCHOR BOLT,8
5


3
0
"
 


M
IN
.


GROUND ROD


" DIAMETER X 10' LENGTH8
5


GALVANIZED STEEL POST CAP


ANODIZED ALUMINUM OR


SIGN (SEE SIGN TABLE)


4.5" OUTSIDE DIAMETER


GALVANIZED STEEL POST,


ANODIZED ALUMINUM OR


 


 


 


  


 


 


   


 


   


 


 


 


   


 


 


  


GROUNDING HOLE


DRILLED AND TAPPED


TS-05


PEDESTRIAN SIGNAL HEAD


NOT TO BE USED AT RAILROAD INTERSECTIONS


COUNTDOWN PEDESTRIAN SIGNAL HEADS ARE 


FINISHED WALKING SURFACE


1
0
'


8
'


3
6
"


3
6
"


5
'


SIGN TABLE


R10-3b R10-3d R10-3e


R10-3e


9" X 12"


9" X 12"


9" X 15"


DIMENSIONSSIGN


R10-3b (RAILROAD ONLY)


R10-3d (RAILROAD ONLY)


PEDESTRIAN SIGNAL POST, 10 FT. PEDESTRIAN SIGNAL POST, 5 FT.TYPE A 10-INCH DIAMETER


CONCRETE FOUNDATION,


TYPE A 10" DIAMETER


CONCRETE FOUNDATION,


TYPE A 10" DIAMETER


CONCRETE FOUNDATION, 


CENTERED ON FOUNDATION


CAST IRON GALVANIZED BASE


ANODIZED ALUMINUM OR


STATION


PUSH-BUTTON


ALUMINUM


SEE NOTE


FINISHED WALKING SURFACE


GROUNDING BUSHING


PEDESTRIAN PUSH-BUTTON 


SECTION COUNTY


ILLINOIS FED. AID PROJECT


                       


TOTAL


SHEETS


SHEET


NO.RTE.


                      


CONTRACT NO.      


SCALE: NTS


plascenciaiUSER NAME =


PLOT SCALE = 100.0000 ' / in.


PLOT DATE = 11/7/2018 DATE


DESIGNED


CHECKED


DRAWN


REVISED


REVISED


REVISED


REVISED


F.A.  


SHEET NO. 7 OF 7 SHEETS STA.          TO STA.           


-


-


-


-


-


-


-


-


IP


IP


LP


10/15/2018
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DEPARTMENT OF TRANSPORTATION


STATE OF ILLINOIS
STANDARD TRAFFIC SIGNAL DESIGN DETAILS


DISTRICT ONE


SHALL BE INSTALLED FLUSH WITH THE TOP OF THE BARRIER CURB.


WITHIN OR BEHIND A BARRIER CURB, THE TOP OF THE FOUNDATION 


1. IF THE PEDESTRIAN SIGNAL POST FOUNDATION IS INSTALLED 


NOTE: 


   HAVE NO ARROW.


3. THE SIGN FOR DUAL-CALL PUSH-BUTTONS SHALL 


   BI-DIRECTIONAL.


   TWO DIRECTIONS ON THE SAME PHASE SHALL BE 


2. THE ARROW ON SIGNS FOR PUSH-BUTTONS SERVING 


1. THE SIGN PANELS SHALL BE TYPE AP SHEETING.


NOTES: 


START CROSSING
TO MEDIAN


Watch For Vehicles


DON'T START


Finish Crossing
If Started


DON'T CROSS


PUSH BUTTON


TO CROSS


TIMER


START CROSSING


Watch For
Vehicles


DON'T START


Finish Crossing
If Started


TIME REMAINING
To Finish Crossing


DON'T CROSS


PUSH BUTTON


TO CROSS


START CROSSING


Watch For
Vehicles


DON'T START
Finish Crossing
If Started


DON'T CROSS


PUSH BUTTON


TO CROSS







 


 


 


 


Thank you for the opportunity to supply Colorado with our product.  


We hope to be a part of your infrastructure in the future. 
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		matlcode: 

		matcodedes: 

		prodname: Signal Pole

		prodcat: Right-of-Way Structure, Pole Base Hardware

		prodrepattn: Shelley Johnson

		prodrepaddress: Traffic Signal Controls, Inc.255 Weaver Park Rd., Suite 100Longmont, CO 80504

		prodrephone: 303-772-2787

		prod email: sjohnson@trafsig.com

		prodweb: www.trafsig.com

		prodmanattn: Mike Frey

		prodmanaddress: Frey Manufacturing Corp.13150 Stewart Ave.Norwood, MN 55368

		prodmanphone: 952-467-4402

		prodmanfax: mike@freymfgcorp.com

		prodmanweb: www.freymfgcorp.com

		prodesc: A signal pole including: an anchored, six inch bolt pattern, frangible, certified new ingot grade 356-T6 cast aluminum base with access door that allows the installation of a schedule 40 or schedule 80 6061-T6 extruded aluminum pipe with NPT Thread. A certified new ingot grade 319 cast aluminum cap with recessed set screws is installed at the top of the pipe. Base is installed with ambient temperature recommended epoxy anchor bolt system. The base height is ten inches tall and will accommodate pipes installed up to fifteen feet tall. AASHTO MASH Breakaway Safety Tested.A cable tether is installed on a thru-bolt which is applied through the pipe after installation to the base in pipes lengths of ten feet or less. The other end of the cable tether attaches to an anchor bolt in the foundation. All necessary hardware is provided for installation including insert nuts for schedule 40 pipe.May be provided with no finish, OR finished with either anodizing or powder coat in a desired color.

		prodresc: N/A

		produse: Mounting traffic signal equipment including APS buttons, traffic signal arrangements, meter boxes, pedestrian heads, cabinets, flashing beacons, etc.

		prodbene: 1.) Small footprint for saving space.  2.) Small footprint allows easier access (ADA) to APS for disabled persons.  3.) One size base for 4' tall pedestrian posts and up to 16' tall signal poles.  4.) AASHTO MASH Breakaway Tested and complies with FHWA breakaway safety requirements.  5.) Opening in the bottom allows retrofitting over existing pipes.  6.) No demo to sidewalk in the event of a knockdown.  7.) In low speed knock-downs the pipe, cap, APS Button, and anchor bolts are in tact in most cases. This allows for low down-time.  8.) Cable tether mitigates collateral damage in the event of a knock-down and can prevent theft in the event of a knock-down.

		specodt: Off

		specodttext: 

		specastm: Yes

		specastmtext: Certified Metals and Domestically Sourced

		specaashto: Yes

		specoaashtotext: AASHTO MASH Safety Breakaway Tested (MASH Tests: 3-60, 3-61, 3-62)

		specfhwa: Yes

		specfhwatext: Pending Federal Eligibility Letter

		specother: Off

		specothertext: 

		specother2: Yes

		Cert of Verif: Off

		testaashto: Off

		testaashtottext: 

		testfhwa: Yes

		testfhwattext: Federal Letter of Eligibility for Federal Reimbursement Program

		testother: Yes

		testotherttext: Certified ISO 9001-2015 Quality Management Corporation

		testother2: Yes

		testother2text: Braun Intertec Controlled Load Break & Bending Moment Laboratory Tests

		testother3: Off

		Testother3Text: 

		State DOT Aprov: MnDOT, ILDOT, 

		Resub Cycle: N/A

		sampsub: no

		msds: Yes

		dotapp: N/A

		notesadd: Several Colorado cities and counties including Fort Collins, Boulder, Brighton, Lakewood, and Durango are using this product for crosswalk pushbutton posts and signal poles. A sample will be provided upon request for your evaluation process.

		595entered: 

		595eval: 

		apl#: 

		pt1: Off

		stand: Off

		exp: Off

		ret: Off

		acc: Off

		rej: Off

		evalproc: 

		find&rec: 

		PCR PEC: 

		Exp Date: 

		Exp Date 2nd: 

		addlist: Off

		reject: Off

		rejectreason: 

		signed: 

		formdate: 





	apl#: 4496-19
	matlcode: 713.05.01.00
	matcodedes: Traffic Control, Sign Hardware
	prodname: Signal Pole
	prodcat: Right-of-Way Structure\Pole Base Hardware\N/A
	prodrepattn: Shelley Johnson
	prodrepaddress: Traffic Signal Controls, Inc.255 Weaver Park Rd., Suite 100Longmont, CO 80504
	prodrephone: 303-772-2787
	prodweb: www.trafsig.com
	prodmanattn: Mike Frey
	prodmanaddress: Frey Manufacturing Corp.13150 Stewart Ave.Norwood, MN 55368
	prodmanphone: 952-467-4402
	prodmanfax: mike@freymfgcorp.com
	prodmanweb: www.freymfgcorp.com
	prodesc: A signal pole including: an anchored, six inch bolt pattern, frangible, certified new ingot grade 356-T6 cast aluminum base with access door that allows the installation of a schedule 40 or schedule 80 6061-T6 extruded aluminum pipe with NPT Thread. A certified new ingot grade 319 cast aluminum cap with recessed set screws is installed at the top of the pipe. Base is installed with ambient temperature recommended epoxy anchor bolt system. The base height is ten inches tall and will accommodate pipes installed up to fifteen feet tall. AASHTO MASH Breakaway Safety Tested.A cable tether is installed on a thru-bolt which is applied through the pipe after installation to the base in pipes lengths of ten feet or less. The other end of the cable tether attaches to an anchor bolt in the foundation. All necessary hardware is provided for installation including insert nuts for schedule 40 pipe.May be provided with no finish, OR finished with either anodizing or powder coat in a desired color.
	prodresc: N/A
	produse: Mounting traffic signal equipment including APS buttons, traffic signal arrangements, meter boxes, pedestrian heads, cabinets, flashing beacons, etc.
	prodbene: 1.) Small footprint for saving space.  2.) Small footprint allows easier access to APS for disabled persons.  3.) One size base for 4' tall pedestrian posts and up to 15' tall signal poles.  4.) AASHTO MASH Breakaway Tested and complies with FHWA breakaway safety requirements.  5.) Opening in the bottom allows retrofitting over existing pipes.  6.) No demo to sidewalk in the event of a knockdown.  7.) In low speed knock-downs the pipe, cap, APS Button, and anchor bolts are in tact in most cases. This allows for low down-time.  8.) Cable tether mitigates collateral damage in the event of a knock-down and can prevent theft in the event of a knock-down.
	specastm: Yes
	specastmtext: Certified Metals and Domestically Sourced
	specaashto: Yes
	specoaashtotext: AASHTO MASH Safety Breakaway Tested (MASH Tests: 3-60, 3-61, 3-62)
	specfhwa: Yes
	specfhwatext: Federal Eligibility Letter
	specother: Off
	specothertext: 
	specodttext: 
	testfhwa: Yes
	testfhwattext: Federal Letter of Eligibility for Federal Reimbursement Program
	testother: Yes
	testotherttext: Certified ISO 9001-2015 Quality Management Corporation
	testaashto: Off
	testaashtottext: 
	testother2text: Braun Intertec Controlled Load Break & Bending Moment Laboratory Tests
	dotapp: N/A
	sampsub: no
	msds: Yes
	notesadd: Several Colorado cities and counties including Fort Collins, Boulder, Brighton, Lakewood, and Durango are using this product for crosswalk pushbutton posts and signal poles. A sample will be provided upon request for your evaluation process.
	595entered: 02/12/2019
	595eval: 02/12/2019
	pt1: Yes
	stand: Yes
	exp: Off
	ret: Yes
	acc: Yes
	rej: Off
	evalproc: We reviewed the product literature provided by Frey Manufacturing, including the MASH Testing, Independent Testing Results, and the Federal Eligibility Letter.
	find&rec: Frey Manufacturing Corporation's CP6 meets the requirements of AASHTO MASH Crash Testing, CDOT's M&S Standard S-614-45, and CDOT's 715.03(b) Specification.  This product is currently in use around the State of Colorado and has meet CDOT's ADA, Traffic, and Maintenance requirements, and is approved for use on Colorado Highways.
	addlist: Yes
	reject: Off
	rejectreason: 
	signed: Craig Wieden PE III
	formdate: 
	specother2: Yes
	Cert of Verif: Off
	specodt: Off
	Testother3Text: 
	prod email: sjohnson@trafsig.com
	Resub Cycle: 5 Years / 04-30-2024
	PCR PEC: CDOT Materials Engineer Signature is on file.Ed Trujillo PEC  06-03-2019
	State DOT Aprov: MnDOT, ILDOT, 
	Exp Date: 2024-04-30
	Exp Date 2nd: 
	testother2: Yes
	testother3: Off
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