llinois Department of Transportation

Office of Highways Project Implementation / Region 3 / District 5
13473 IL Highway 133/ P.O. Box 610 / Paris, lllinois 61844

ODP-1- B-6
Permit No. 5-35379
Vermilion County

June 22, 2022

Mr. Christopher Yates, Chief

City of Danville Police Department
2 East South Strest

Danville, IL 61832

Dear Mr. Yates:

Attached are approved copies of Highway Permit Number 5-35379 for your
files. We again wish to call your attention to the necessity for using safety
precautions and proper traffic control during the course of construction.

Provisions of this permit require inspection and approval of the work by this
office when completed, and you are held liable in accordance with the terms of
the permit until so approved.

A form letter is attached for your use in notifying this office that your permit
work has been completed and is ready for inspection. Please return this
notification to the indicated address. °

Please note this permit is valid until the expiration date shown below. An
extension of time will be granted on request to this office when supported by
legitimate reasons causing delay.

Should any questions arise as to details of how the work should be done, we
suggest you call our Permits Supervisor, Kimberly W. Neihart, at telephone
number 217-466-7230 in Paris, lllinois.

Sincerely,

N o P B PERMIT EXPIRE: 9/1/2022

Kensil A. Garnett, P. E.

Region Three Engineer
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ODP-1- B-6
Permit No. 5-35379
Vermilion County

Date

Mr. Kensil A. Garnett, P. E.
Deputy Director of Highways,
Region Three Engineer
Bureau of Operations

Route 133 West; P.O. Box 6§10
Paris, lllinois 61944-0610

Dear Mr. Garnett;
This is to inform you that | have completed the work authorized by Highway

Permit Number 5-35379, and that | request your inspection and approvai of
the work. .

Do not request an inspection until grass furf has been re-established.

The site of the ;Jvork is located US 150/ G St; US 150/4th St. SW;US
136/Hazel St; US 136.Lake St EB; US 136/Lynch Rd WB;US 136@Newell Rd;
on FAP 729; US 136 & Various in Vermilion County.

Sincerely,

Grantee

Address

. City

PERMIT EXPIRES: 9/1/2022
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of T License Plate Reader Permit

Whereas, |(We)  City if Danville Police Department ' &;ii? 7 q

. ' {Name of Applicant) {(Application Serial Nﬁmb‘er)
2 South St ’ Danville IL 61832
(Maifing Address) {City) (Stale)  (Zip Code)

hereinafter fermed the Applicant, request permission and authority fo mswll license plate readers ("Readers™ herein described on the

right-of-way of the State Highway known as Fﬂﬂ_‘jﬁé F/C)/’ 7&6/ Route 7 { i A /5@ JAEAY. 0

Section 3 ©, Stocture Info New’ FREY pedestal base pole
County. The work is described in detail on the atfached plan or sketch andfor as follows:

The work authorized by this permit consists of, but not limited to the placement and maintenance of
License Plate Recognition Cameras within the City of Danville at the following locations:

e IL1/US 136 and Newell Road
» US150 at “G” Street

e |1 1/US 150 at 4™ Street
e LS 136 at Hazel Street gﬁﬂ ,j ({'3
» US 136 at Lake Street o E % JW

F?
US 136 at Lynch Road AT £44
Y m .r'.u_ c f‘f
See attached plans and specs in this permit for specifics. m

Emergency Coritact Info: '
Name E-mall ) Phone

Flock Safety . permit@flocksafety.com - 675-562-8756
Address : City ) State  Zip Code

1170 Howell Mill Road WW, Ste 210 . atlanta GB 30318
All work authcrfzed by this permit shall be completed 60 days after the date this permitis appruved..omewﬁse

the permit becomes null and void.

This permit is subject to the conditions and restrictions printed on the following pages-of this form,

This permit is hereby accepled and its provisions agreed fo this day of .
Wiiriess Signature - Diate Apgiicant Signature Date
74
. J— , _
M__j AR 1201712021 mm”% Lt !:- 7-22.
Address Address
1170 Howell Mill Reoad NW, ste 210 2 South St |
City State  Zip Code . City State  Zip Code
Atlanta GA 30318 Danville L 651832

8ign and Retumn to: Regional Engineer

Regional Engineer Signature ' Date

Approved by Department of Transportafion: .
Q:. )] a‘—-éém\ l ;ZQL?_

Printed 11/118/21 Page1 of4 OPER 1051 (08/24/21)




First: The Applicant represents and warrants that it is the parly in interest respecting this permit and that it is the agent in fact with
authority to bind all parties in interest to the obligations and undertakings agreed to in this permit. The Applicant represents and warrants
that the properiy lines shown on the attached plan sheel(s) or sketch are true and correct, and that all proposed work is accurately
depicted therson.

Second: The proposed work shall be located and constructed to the satisfaction of the Regional Engineer or hisfher duly authorized
representative. No revision or additions shall be mads to the proposed work on the right-of-way without the written permission of the
Regional Engineer. The Applicant agrees to complete all work to the standards and specifications identified by the Regional Engineer or
his/her authorized representative as a condition of granting this Permit. The Applicant agrees to furnish all labor, equipment and material
to restore portions of the highway right-of-way o the condition satisfactory to the Regional Engineer or his/her authorized representative
including, but not limited to, all landscape restoration. The Applicant shall not trim, cut or in any way disturb any trees or shrubbery ‘along
the highway without the approval of the Regional Engineer or his/her duly authorized representative. Any and all documents, writings and
notes reflecting or identifying the standards, specifications, understandings and conditions applicable o the performance of the permitted
work required by the Regional Engineer or his/her authorized representative are hereby incorporated into this Permit by reference as
though fully set forth herein.

Third: Traffic control is to be utilized when installing License Plate Readers. The attached Highway Standards shall be utilized. The
attached OPER 2410 Form shall be submitted at least 21 days in advance of any required lane closure. The Applicant shall also fill cut
and submit the BSPE 725 form for the proposed fraffic control. Both items shall be submitted via e-mail to for
approval and processing by the District.

Fourth: An additional Traffic Control permit shall be required each time a lane closure is required for maintenance or repair of any
ong of the License Plate Readers along with a new OPER 2410 form and a new BSPE 725 form. These future permits shall be obtained
from the appropriate District office.

Fifth: The Applicant shall engage only in the proposed work approved herein, and subject to the hazards incident fo such activities,
assumes all risks associated therewith. The Applicant assumes full and strict liability for the actions of itself, all parties in interest, its
agents and employees, confractors, subcontractors and consultants. The Applicant and all parties in interest shall save, defend, hold
harmless and indemnify the State of lllinois and each of its officers, agents, employees, invitees and others associated with it from and
against any and all suits, claims, actions, losses, injuries, damages, judgments, and expenses that are based on, or that arise or are
alleged to have arisen out of the performance of the work approved herein, including, but not limited to, any act, willful or intended, or
negligence of the Applicant and any parly in interest, its agents and employees, contractors, subcontractors and consultants whether at
law, in equity or commeoen law. In the event the Applicant or any party in interest fails, neglects, or refuses to comply with any provision of
this indemnity, the State of Illinois may take any action necessary to protect itself from liability, including any action to pay, seitle,
compromise and procure the discharge thereof, in which case the Applicant or party in interest, jointly and severally, shall be liable and
bound unto the State of lllinais for any and all expenses related thereto, including attorney's fees.

Sixth: The Department is not responsible for any damage costs to the License Plate Readers or times when the License Plate
Readers cannot be operated due to the Department's normal maintenance or repair activities. Components of the Reader system shall be
clear of any walkways or other areas required for structural maintenance operations. Should the License Plate Readers or conduits need
to be adjusted, removed or relocated due to the Department's construction, maintenance or repair activities, the costs of said adjustment,
removal or relocation will be the Applicant's responsibility. The Department does not warrant nor guarantee the validity of this permit on
any new or replacement structure.

Seventh: This permit is effective only insofar as the Department has jurisdiction and does not presume to release the Applicant from
compliance with the provisions of any existing stafutes, including the Biometric Information Privacy Act, local regulations, or future statutes
or regulations,

Eighth: A contractor currently prequalified by the Department in electrical work shall be approved. Prior to the commencement of
the said work on the Sfate highway, the applicant shall furnish the Regional Engineer a copy of the contractor's current Certificate of
Eligibility, or, if the permittee proposes to use a confractor not currently prequalified by the Department, information satisfactory to the
Department evidencing the contractor's qualification and ability to perform the said work. The Depariment may require the use of one of
its electrical maintenance contractors to perform said work in order to avoid conflicts with maintenance of existing Department structures.

Ninth: The Applicant or their contractor at their expense will be responsible for determining the location of and protecting any State
owned facilities, including buried facilities, and wil! be responsible for the cost of repair or replacement of any such facilities damaged as a
result- of the work covered herein. The Applicant may contact for location information of State-owned facilities. The
Applicant shall assurne all responsibility for interference with all other existing utilities in, along or upon said right of way. Any damage to
IDOT propenrty or appurtenances shall be repaired by the Applicant or their contractor in a manner meeting the Depariment's approval.

Tenth: License Plate Readers must ufilize a separate electrical meter for their energy charges unless specifically authorized by the
Department in which case the Depariment makes no guarantees on the confinuity and maintenance of the electric service. The License
Plate Readers must use separate electrical cabling and either dedicated communication lines or cellular modems to collect data from the
License Plate Readers so as to not use or involve any Department communications infrastructure whatsoever.

Printed 06/22/22 Page 2 of 4 OPER 1051 (09/24/21)



Eleventh: Separate conduits for any wiring must be installed outside of the IDOT conduits. The Applicant or their contractor shall
provide specific mounting details to the Department for review, comment, and approval prior to any installation of conduit or mounting
brackets on the Depariment structure. All mounting hardware or brackets shall be either stainless steel or other material which will not
harm or impede aesthetics. The additional surface area of installed Readers and mounting hardware shall not create a total surface area
attached to the structure that exceeds the allowed maximum. The Department reserves the right to perform or require a structural analysis
of the proposed attachment of the License Plate Reader system prior to execution of this permit ABSOLUTELY NO DRILLING,
TAPPIN R PUNCTURING SHALL BE PERMI .

Twelfth: The Applicant shall be responsible for repair, removal or replacement of any and all License Plate Reader equipment
damaged by any cause whatsoever, and any associated costs. The Department will not provide any compensation for repalr, removal or
replacement. .

Thirteenth: The Applicant shall be responsible to make recovery for damage to any part of the installation from the third party
causing the damage.

Fourteenth: The Applicant agrees to respond to emergency calls to repair License Plate Reader equipment and/or associated
hardware from authorized parties twenty-four (24} hours per day including Saturdays, Sundays, and holidays.

Fifteenth: The Applicant shall provide the Department the name, address, and telephone number of at least one person who will be
available for emergency repair to the License Plate Reader system and shall keep the Department informed on any changes of same.

Sixteenth: The Applicant or thelr designee bears sole responsibility for all aspects of installation, operations, maintenance, data,
and compliance with existing and future laws, including the Biometric Information Privacy Act, associated with the License Plate Readers.

Seventeenth: All documents, data, and records asscciated with the Applicant's use of the License Plate Readers, without limitation
and whether preliminary or final, are the property and responsibility of the Applicant. The Department shall have no responsibility with
respect to production or communication of data produced by the License Plate Readers. License Plate Reader installations shall utilize
separate microwave or other wireless communication methods. Data collection and/or transfer shall not use IDOT communications
infrastructure, including fiber optic cable. IDOT shall not host or move data for other entities,. nor record data for storage or later
transmission.

Eighteenth: The Applicant acknowledges and agrees that the Applicant will be individually responsible for the obligations of a public
body required under the lllinois Freedom of Information Act, 5 ILCS 140 et seq. (*FOIA"} for FOIA requests seeking the electronically
stored, or otherwise recorded, video, film or other visual memorialization(s) and data created under this permit that constitute a public
record, as defined in section 2 of the FOIA statute. Accordingly, the Applicant agrees that 1DOT will refer any individuals who submit to
1DOT such FOIA requests to the Applicant's Freedom of Information Officer, and that the Applicant will receive and respond fo all such
requests, and search for, obtain, review for FOIA exempt information, and otherwise entirely handle any of the above-described
responsive public records.

Nineteenth: The Depariment shall give notice to Applicant of any planned actions or activities which impact the License Plate
Readers. The Applicant shall be required to remove any and all License Plate Reader equipment impacted by the Department's planned
actions or activities, and as required or requested by the Department. However, the Department will neither compensate nor guarantee
alternatives under any circumstances. Applicant's failure to remove equipment within thirty (30) days shall constitute permission to the
Department to remove the License Plate Reader equipment, at the Applicant's cost.

Twentieth: Following completion of any work, all waste materials shall be removed from the highway right of way. Any damage to
State property shall be the responsibility of the Applicant. Any areas disturbed by equipment or workers shall be repaired and returned to
its original condition.

Twenfy-first: The Department reserves all rights and authority to revoke this permit at any time for any cause.

Printed 06/22/22 Page 3 of 4 QPER 1051 (08/24/21)



Other Applicable Requirements

Printed 06/22/22 Page 4 of 4 OPER 1051 (09/24/21)



Permit Number 5-35379
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STRUCTURAL CALCULATIONS

ALUMINUM POLE DESIGN - 105 MPH WIND ZONE
For 100W Assembly

(4.5” Outside diameter, 0.237” Wall Thickness,
6061-T6 Material)

These calculations have been performed based on
AASHTO LRFD for Structural Support for Highway
Signs, Luminaries, and Traffic Signals, 2015 edition with
2017, 2018 & 2019 interim revisions; for wind speed of
105 mph based on 300-year MRI. Calculation
have performed by Florida Bridge &
Transportation, INC; under exclusive direction of
and the Engineer of Record, Robert B Zaitooni, PE.

ENGINEER OF RECORD:
Robert B Zaitooni, PE

IL PE # 062061102

REDS, PLLC

(407) 687-8754
bob@REDS-LLC.com

SIGNED DATE : 9/9/21
EXPIRATION DATE : 11/30/21




JOoB#

21-584.4 SHEET® 1

PROJECT NAME: ___ Aluminum Polg Design -~ 105 mph
SUBJECT: Singte Post Design 108 % Wind
FLORIDA BRIDGE AND TRANSPORTATION INC. POLE ID/STATION: 12.15" Exposed Holght
CALCULATED BY: 3D DATE: _ sizsi2ozd
CHECKED BY: JAV DATE: __ size/201
ALUMINUM POLE SINGLE POST DESIGN - 100% Wind
WIND SPEED:
s B
County:} . Varies
Design Wind Speed: ;.10 ph
Basic Wind Speed: 40 smph
Wind Pressure Dasign Criteria as per AASHTO Stapdard i
Specificath for PF for Highway Signs,
Luminalres and Traftic Signals, 2015 {LRFDLTS-1): .
{AASHTO 3,8.1) Wind Pressure = 0.00256K X GV2C, Pole Exposed Height= _ Case1 100% Wind Load
Pole Diameter at Top=-, -
Height Coeflicient = K, (AASHTO, Table C3.8.4-1) Taper =
Gust Fagtor= G {AASHTO 3.8.8)
Directionality Factor= Kq (AASHTO, Table 3.8.5-1)
Wind Drag Coefficient = Cy (AASHTO, Table 3.86-1) Center of Exposed Height = 6.07
T . ‘% .w  Wind Load Analysis (Pole}’ , . % L
Avg Pressuro on
oz Kz G v Ks P Moment | Wind Moment
Helght above|  Helght Gust Wind | Directionality Wind Prass. Pale Width fvg Comer cd Exposed Segment Wicd Force Armto  |Acting at Base of|
Segment ID Ground | Coefficlent | Factor | Veloclty Factor (inctheight | Taper tin) Wigth | P ore o g Cosfr. Area of {Includes Drag | on Segment Pase Pola
m {mph) coefl} {inine} {in} “ | segment {sf) Coefliclent} (kip} pr (Kip)
s ipst) ]
HBottom 0.00
i .84 118 105 095 2568 4.500 N/A 1160 4.56 2824 013 508 0.7a
Top 12.15
Subtotal {Pole only} et By e T o Wl AN T BT T Ry sp v IR voad 0.13 8.03 078

T,
et P gyt

o

Mounting Kz G v Ky p Applied Moment | Wind Moment
Wind | Directionalty cd Wind | Member Width| Member Helght Exposed Area Armmto |Acting at Base of|
Description ":n'“l"‘ coetht | ot [veloeny}  Factor | DragGoett. | press. {in) {in} isn No. of Equipment w"‘;,’; 0| Bae Pola
{mph} {psf) i} {ftkip)
Dotible Panel (Sciar) 12.15 0,84 144 105 085 170 29,05 26.40 33.45 513 1 024 12.15 25
Baltary Pack 218 0.84 114 105 0.5 1,70 39,05 1,00 18.00 225 1 0.08 275 0.24
Flock S‘a!él\f Camera 11.00 0,84 1.14 105 Q.85 10.50 0.24 1 0.01 11.00 o010
Subtotal {Att. Only} 0.34 066 .26
POLE DESIGN LOADS Pole and Equipment Wieghts: DL Ecc. (it) DL Moment (b.)
Pole Moment at Base {Ulimale) = 4.097 [kp-nt Flock Safety Camera; 360 b 0.500 1.80
Pola Torsion at Bass (Uttimate) = 0.924)xo-n Pole and Panels: 1870 b 0.500 7.85
Pola Shear st Basa (Utimale) = 0.466|kps Batlery Pack: goo0 b 0.500 45.00
Pole Axial Load at Base (Ultimata) = 0.120|kips
Total Dead Load on Foundation=  0.109  kip 0.056  kipt

Aluminum Fole Loads_105mph.xis-Round_100%Wind




JoBR _ 24-84.01 SHEET# 1
PROJECT NAME: _ Aluminum Pole Deslgn - 165 mph
SUBJECT: Single Post Design 75 % Wind
FLORIDA BRIDGE AND TRANSPORTATION INC, POLE ID/STATION: 12.15" Exposed Height
CALCULATED BY: 50 DATE: Blagr2021
CHECKED BY: JAV DATE: §12612021
ALUMINUM POLE SINGLE POST DESIGN - 75% Wind along x
WIND SPEED:
County; * ;
Design Wind Speed:
Basic Wind Speed:
Wind Pressure Design Criterla as per AASHTO Standard
Spoclfi for Sti PP for Highway Signs,
Luminafres and Trafflc Signals, 2015 (LRFDLTS-1): N
[AASHTO 3.8.1) Wind Préssure = 0.00256K,K,GV'Cy Pole Exposed Height= Case2 75% Windload  Mongx
Pole Diameter at Top=
Height Coefficient = K, {AASHTO, Table C3.8.4-1) Taper=
Gust Factor= G {AASHTO 3.8.6)
Diectionality Factor= Ky {AASHTO, Table 3.8.5-1)
Wind Drag Coefficient = Cy {AASHTO, Table 3.8.5-1) Center of Exposed Height = 6.07 it

"% <Wind Load Analysis{Pole) ;-

P Avg Pressure on
Z Kz G v K Moment Wind Moment
Seament(D Helghtabove| Helght | Gust | Wing | Directionality 'g'n':':::f’r: Fol Width v‘:;‘t’h Comer | ©d Exposed nﬁﬂlfﬁk vindForce | ‘amto }acting at Base of
9 Ground | Coefficlent | Factor |velocty| Factor v pe [ Radius | Drag Cootr. [ AT%% 9 9 Base Pale
coefl.} {Inift} {kn) Sagment [sf} CoefTiclent) [kip)

im {mph] et Pl i {ip)
Bottom 0.00 4500

1 0.84 114 105 0,95 19.26 0.000 4.500 A 1100 4.56 2118 0,10 6.08 059
Top 1215 4500

Subtotal {Fole only) pr Fer g7 Rt g g e Y R e EL R N R Ry DR 0.10 6.08 0.59

5o

w7257 Wind Load Analysls (Atiachiments)

Sty -
]

v K, P Moment | Wind Moment
Mounting Kz G Applled
Description Helght Helght Gust Wind | Directlonality ca Wind [MemberWidth| Member Halght Exposed Area No. of Equipment | Wind Force Ammto |Acting at Base of
m Coefficient | Factor Veloclty Factor Drag Coef!. Press. {ka) k) (s} {Kip) Base Pole
{raph} [psn 1] {iKip)
Double Faned (Solar) 12158 &84 1.14 105 0.85 1.70 28.29 26.4% 33.46 6.13 1 Q.18 1215 218
Battary Pack 275 0.84 1.14 105 0.85 1.70 29.29 16.00 18.00 225 1 Q.07 275 0.18
Flock Safety Camera 11.00 0.54 1.4 105 085 130 2929 .30 001 11.00 0.08
Subtotal {Att. Only} e e, 0.25 966 2.44
POLE DESIGN LOADS Pale and Equipment Wieghts: DI Ecc. {ft) DL Moment (b5}
Pale Moment at Base {Utimale) = 3.083!!&9—3 Flock Safety Camera: 360 B 0.500 1.80
Pale Torsion at Base {Uttimate) = 0.093|kfp~!t Pole and Parets: 1570 B 0.500 7.85
Pola Shear at Base (Utimale) = 0.3490kips Baltery Pack: o0 D 0.500 45.00
Pole Axial Load at Base {Utimate) = 0.120]kips
Total Dead Load on Foundation=  0.109  kip 0055  kipft

Aluminum Pole Loads_105mph.xis-Round_75%Wind_alongx




JoBe

21-64.01 SHEET# 1

PROJECT NAME: __ Aluminum Pole Design - 165 mph
SUBJECT: Single Post Design 76 % Wind
FLORIDA ERIDGE AND TRANSPORTATION INC. POLE IDISTATION: 12.16' Exposed Helght
CALCULATED BY: Sb DATE: 8/26/2021
CHECKED BY: JAV DATE: 812612021 .
ALUMINUM POLE SINGLE POST DESIGN - 75% Wind alongq z
WIND SPEED:
County.” ™ Vi :
Design Wind Speed:
Basic Wind Speed:
Wind Pressure Design Criteria as per AASHTO Standard o
Specifications for PR for Highway Signs,
Luminaires and Trafflc Signals, 2015 (LRFDLTS-1):
(AASHTO 3.8.1) Wind Pressure = 0.(!(!256K,K,,Gv’c,, Pale Exposed Height= Cate? 75% Wind Load Alongz
Pele Diameter at Top=
Height Coefficient = K, (AASHTQ, Table C3.8.4-1) Taper=
Gust Factor= G {AASHTO 3,8.6)
Directionakty Factor= K4 (AASHTO, Table 3.8.5-1}
Wind Drag Coefficient = Cy (AASHTO, Table 3.8.6-1} Center of Exposed Height = 6.07
7o k9 Wind Load Analysis (Pole)
p Avg Pressure on
Z Kz G v Moment | Wind Moment
Segment ID Height above| Height | Gust | Wind | Directionalty ‘:’I::I’ ;‘;"‘m ; :':r Width v‘:l';%‘ Comer cd T::‘:f m:"“gf:g‘mg ::'1'“5‘::;’:'; Amito |Acting at Baze of
Ground Coefiickent | Factor | Valocity Factor coefr) {inite) {in} {in) Radius | Drag Coefl, Sagmant {sf) Coefficient) {dip} Base P.ole
n {mph} L) {*kip}
Ips) Ipsf)
Bottom 0.00 4.500
1 084 134 105 Q.95 19.26 -0.000 4.500 N/A 1,100 4.56 21,18 0,10 6.08 0.59
Top 12,15
Subtotal {Pales only} et “ e AT M T 0 0,10 6.08 059

% Wind Load Anaiysis Aitachments).

v Ke [ Mement | Wind Moment
T B I o e B B - B T L L - Kol bty
{mph) (ps) im i*kip}
Doubla Panel {Satar) 1215 0.84 1.44 106 0.85 170 2929 118 33,46 07 1 0.01 12,15 0.10
Baltery Pack 275 0.64 1.14 105 0.85 1.70 29.29 11.00 12.00 138 1 0.04 275 [ R1]
Flachk Safely Camera 1100 oM 11.00 [15]]
Subtotal {Att. Only] I 0.06 542 0.1

POLE DESIGN LOADS
Pole Moment at Base (Uilimate) = 0.960{kip-n
Pole Torslon at Base (Ultimate)} = 0.009{kip-nt
Pole Shear at Base (Uttimate) = 0.154|kips
Pole Axial Load at Base (Ultimate) = 0.120]kips

Pole and Equipment Wieghts:

Flock Safety Camera:
Pcle and Panels:
Battery Pack:

Total Dead Load on Foundation =

DL Ece. (L)
360 b 0.500
1570 b 0,500
e000 b 0.500
o100 kp

Aluminum Pole Loads_105mphads-Rotind_75%Wind_alongz

DL Moment  {b.f)

1.80
7.85
45.00

0.055  kipft




Alumirmam Pole Design Calculations for Panel Support

Design of the 12.15 ft Aluminum Pole-105 mph Design Wind Speed

Spec & Standards:

AASHTO Standard Spec. for Struct. Supp. for Highway Signs, Luminaires
and Traffic Signals {LRFDLTS-1).

Aluminum Design Manual 2010 {ADM-2010)
AISC Steel Consfruction Manual - 14th edition

FDOT Design Standards

FDOT Standard Specifications

FDOT Structures Design Manual UNITS:  U.S. Customary
GIVEN:

Aluminum Column: Aluminum Pipe (6061-T6 ) Properties:

(ADM Table 1)

column outside diameter (O.D. column):

Wal hickness: Design Wall Thickness:  t =t

Moment of Inerfia:

Aluminum Pole Design_LRFD_105mph.xmcd 1

813012021 3:32 PM




RESISTANCE FACTORS:
Aluminum Members

(AASHTO LRFDLYS-1 Section 6.5)

Resistance Factor for Compression:

Resistance Factor for Flexure:

Resistance Factor for Tension {yielding):

Resistance Factor for Tension {rupture):

Resistance Factor for Shear:

COLUNN DESIGN:

Forces from Wind Load and Dead Load at column bottom fixed connection :

Column Axial Dead Load:
Pole Seffweight DL := Densityaiuminum Acol-Htcol = 0.045-kip

Factored Self weight Dyp := 1.1-DL = 0.05-kip

Factored load at fop of pole Pyt = 1.1-0.0068-kip = 0.0075-kip

Column Flexural Load:

Load Case 1 (100% wind Normal)

(AASHTO LRFDLTS-1 Table 3.9.3-1)

Total Mx from wind pressure
on sign structure:

Total My {column bottom);

Design M t
esign Momen M1ucal; = |V|1XA2+ MTYAZ

Aluminum Pole Design_LRFD_105mph.xmed 2 8/30/2021 3:32 PM




Load Case 2 {75% wind Normal, 75% wind Transverse) {(AASHTO LRFDLTS-1 Table 3.9.3-1)

Total Mx

Total My
Design Moment M2ucoly := |f M2xa” + M2y,
Controling Moment: Mucoly := max(M1ucoly, M2ucoly)

Column Torsional Load:

Load Case 1.(100% wind Normal)

Torsion: (AASHTO LRFDLTS-1 Table 3.9.3-1)

Load Case 2 (75% wind Normal, 75% wind Transverse) {AASHTO LRFDLTS-1 Table 3.9.3-1)

Torsion:

Tuz = Tyza + Tuezp

Design Torsion:
Tut = maX(Tu“ , Tum)

Column Shear Load:

Load Case 1 (100% wind Normal)

(AASHTO LRFDLTS-1 Table 3.9.3-1)

Total Vx

Total Wy Viuyy = 0.0-V1uxy
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Design Shear:

Load Case 2 (75% wind Normal, 75% wind Transverse}

V1ucolg = \/ V1 1.:)(,«\2 + V1 uy‘,,\2

Total Vx

Total W

Design Shear:

Controling Shear:

Member Compression

Effective Length Factor:

Intercept:

Slope:

V2uxp == 0.349-kip

V2uyp = 0.154-kip

V2ucolg := J V2uxa® + V2uys’

Vucolg := max{V1ucolg, V2ucolg)

Unbraced length: L, := Ht (AASHTO LRFDLTS-1 Table B6-1)

o BB z
c-—E‘E
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Intersection: o B,

Coi= 041 —

c

)\20 =] CC
Design Stresses:
Available Compression Stress: )
2
0.85-7n-E . {(AASHTO LRFDLTS-1 Table
Fo= |5 I A2 6.5.1-3,Eq. 6.5.1-11)

A
085-((Bo—DoXg)) I Do < Agg A 0.85-(Bg ~ Doho) < Fey
Foy I Ag<Dge A 0.85-(Bo—Dghg) > Foy

Member Flexure

Calculate coefficient for Moment Magnification B,

Check validity for use of Simplfied method (AASHTO LRFDLTS-1, Eq. 4.8.1-1)

_ E kL . ‘
Method := if| 2-w- | — < ——, "Simplified” , "Detailed”
ng TGy
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2
7w -E-lg
PEuler_bottom =

: (k-L,)?

3

Is
Pequivatent = l_ Pyt + 0.38-Dyp

T

1

By = max| ——8™, 1
Pequivalent

PEuIer_bottom

Available Flexural Stress:

Tension alloy coefficient;

(AASHTO LRFDLTS-1, Table 6.6.2-1)

Available Flexural Tension yielding sfrength:

(AASHTO LRFDLTS-1, Table 6.5.1-2)

Avalilable Flexural Tension rupfure sfrength;

Available Flexural Compression yiekling strength:

{AASHTO LRFDLTS-1, Table 6.5.1-5)

Developed Flexural Stress:

Mucol

Mucolr = 4.097-Kkip-ft
Scol

fb =

Ratio of Developed Flexural Stress to Available Flexural Stress:
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Member Shear

Mid-thickness radius of pipe

Calculate Buckling Constant :

Intercept:
F
Bs = Foy| 1+ (SOOS.VK]
1
Slope: B, (Bs 2
DS Aot —— | —
10\E
Intersection:
Bs
Cy= 0.41.—
S
13.Bg - Fgy
B 1.63-D,
CS
)\25 =
1.25

Available Shear Stress:

Foi= |Fey I As<hig
13-Bg— 163-Dghs I g <Ag<Ags

2
13-75.E
T B A2

(1.252)

(AASHTO LRFDLTS-1 Table 6.5.1-9)

(AASHTO LRFDLTS-1 Table 8.52-2)

(AASHTO LRFDLTS-1 Table
6.5.1-9, Eq. 6.5.1-37)

(AASHTO LRFDLTS-1 Table
6.5.1-9, Eq.6.5.1-37)

Aluminum Pole Design_LRFD_105mph.xmed
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Developed Shear Stress due to shear:

2.0-Vucolg
foy = ————— {(AASHTO LRFDLTS-1 Table B.3-1)
Aool
Developed Shear Stress due to torsion:
Tut
for = -5
6.28-Ry -t

Total Shear Stress due to shear and torsion:

fo=Tov + 1t

Ratio of Developed Shear Sfress io Available Shear Stress:

Combined Stress Ratio (CSR):
2
s B,-f, f;
+ CSR:= + 4 (AASHTO LRFDLTS-1 Table 6.5.1-12, Eq. 6.5.1-48)
doFs 1.24-Fyy (bv-Fs)
min| &y 1.17-Fyy, Gyp————, §p-1.17-Fy
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Drilled Shaft Foundation for Sign and Signal Structures

AASHTO LRFD LTS Design Specification, 1st Ed.

SUBJECT 105 mph for 100 W Assembly

DESIGNED BY SD DATE 826-21
P CHECKED BY JAV DATE 8-30-21
State Structures Design Oifice
Input
Soil Properties Axial
jSe <> Torsion
Offset
] M.x
L
soil friction angle (sand) T V.x
= E= N T
® - M.z
soil shear strength (day) E g /
: E V-Z
adl 2
number of blows per foot. If N< 5, contact the -E‘ E
district geotech Engineer | @
ol
effective soil weight (typical
design value = 45 ~ 50
ign value el
Y
shaft dicmeter
graurdline to top of foundation X
4

Prograti'Changes?

StructureType =3

by = if (StructureType = 3,0.8,0.6) Gy = 0.8 ¢ factor against overturning [SM Vol-3 13.6.1.1]

yor = i (StructureType = 0,09, 1.0} Gror = 1 @ factor against torsion [SMVol-3 13.6.1.1]

8/30/2021 . LRFDDrilledShaftv1.0_Load Case




Shaft Depth Required to Resist Overturning

M, = JM,‘Z + M2 =41kipht
P, = ,’ v.2 & v, = 0.5kip

T, := Torsion = 0.1-kip-ft

short free-head pile in cohesionless soil using Broms method

Deflection, load, shear and moment diagram for a shart pile in cohesionless Soll that is unrestrained agairst rotation.

& 2
il
;m ) =33 €gang = Offset =21t

K= tan[45-deg +

Guess value Lgigang = &1t

. 1 i
Given Pu'(esand + LotSa.nd) + Mu = ¢ot'|:(3"Tsoil'b'LotSand'Kp)'('E'LotSandj'(;'LotSand)il

Lossans= Find(Logsang) = 341t

LotSand
Joossands= cei]( T )-ﬁ =41t {rownd up to rextfoot)

B8/30/2021 LRFDDrilledShaftv1.0_Load Case




short fi-ee-head pile in colesive soif using Modijfied Broms method for L < 3b (see reference file for derivation)

Deflection, load, shear and moment diagram for a short pile in cohesive soil that is unrestrained agairst rotation.

Ssqihi= if(Cs0i1 = 0-ksf,0.1-ksf , ¢oy) = 0.1-ksf

Cepi i M
Stope = 8~ _ g,1.K2 Colgy i= — + Offset = 10.8 f
‘b 3 P,
fi
b b
nforce(M, N) := [Slope-(2-M + N) + 2-c50n]-N--5 mforce(M) i= (2-cqpy + M-Slnpe)-M-;

M 2-(M-S]0pe + csoil) + Cgpit
m_arm(M) = Colay T
3 M-Slope + 2-¢g;

N 2:(N-Slope + M-Slope + cyyy) + (M:-Slope + ¢g
n_arm{M,N) := gz + M + — ( 501) ( SG])
3 Slope-(2-M + N) + 2-Cei

Guess value M:= 40t Ni= 40t

Given P, + dyrnforce(M,N) = d, mforce(M) mforce(M)-m_arm(M) = nforce(M,N)-n_arm(M, N)

(ﬁ") = Fmd(M,N) Luthlay =M+ N=631t

' L
K= Ceﬂ(%my]-ﬂ =7ft (rownd up to rextfoot) '

8/30/2021 LRFDDrilledShaftV1.0_Load Case




(=]
i
I
i}
o

i

L
- |
[ nofa | poje |

b b—

Deflection, load, shear and moment diagram for a short pile in cohesive soil that is unrestrained agaist rotation,

M nax clay €quation is derived from the integr ation offthe upper part of the shear dagram to the point of zero shear.

Py

fi= —— =031t
Por9-Cgirb

My ctay = Py(eqay + 1.5 + 0.5f) = 6.5kip-f

gim | im0
2‘25'¢'0t'c50il'b

Lopclay = (1.5b + £ + ) =761

L,
Lottt ™ ceil[%may)-ﬁ =8f (roterd up to rextfoot)

Losctay = f{Loctay < 35, Loticlays Loaclay) = 24 (L, < 3b, use Modified Broms method)
LrequT = if(SOilType = "Sand" !LotSa.nd’LotClay)

required shaft embedment depth to resist overturning

8/30/2021 LRFDDrilledShaftv1.0_Load Case



Shaft Depth Required to Resist Torsion

short free-head pile in cohesionless sail

Notows =35

Wriot += if(NbIows < S!O’if(Nblows =15,15,1.5.

Nblows
15

Guess value LigrSand = LrequT =41t

Given Ty = ¢1or'l:7r'b'(LtorSand)'FYSDﬂ'(
Leorsapiv= Find(Ligrsana) = LR
= ceil ___LmrSand fi=21t
AR &

short free-head pile in cohesive soif
CohesionFactor := 0.55

f;e = CohesionFactor-cy; = 0.1-ksf

Guess value LiorClay *= LreqdoT

. b
Given Ty= ¢tor‘|ifse'(77‘b)'(LerIay - I-S'ﬁ)‘;]

Vo Liia= Find(Ligrony) = 1.9t

LtorC]ay fi=2f
ft

Atortlann= ceil[

Lreqd'l'or = if(SoilT_ype = "Sand" ’LtorSandetorC!ay)

Lembedded *= if(I-'recpiTm' > LrequT: LredaurerchOT) =12

Lihafttength *= Lembeddea + Offset

8/30/2021

NOTE: Wegois based upan_concrete soil interaction. This torsion
methodology is not to be used with permanent casing,

load transfer ratio, If 5<N<15, wpy,, is

0.5

Nitows SMVol-3 13.6

reducedby a factor of

LtorSand .(w )2
5 Tdot 2

(rownd up fo rextfooy)

{rownd up to rexifoor)

required shaft embedment depth to resist torsion

shaft length

LRFDDrilledShafty1.0_Load Case
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Manutacturing cos

13150 Stewart Ave., Norwood, MN 55368
www.freymfgcorp.com
952-467-4402 freymfg_@freymfgcorp.com

Dear Viewer,

Thank you for taking the time to review our product for consideration to be used
on your projects. We have been approved in Departments of Transportation across the
country and can produce references upon request.

This Information Package has documents for you to get a better understanding of
our CP8 Pole Series.

Benefits of our Product;

Stocked Product

Small Footprint

Frangible Base

Heights up to 16’ tall

AASHTO MASH Breakaway Tested

FHWA Letter of Eligibility for Federal Aid Reimbursement Program. This
allows up to 90% reimbursement for this product for approved projects.
ADA Accessible

» Can be retrofitted over existing pipes and conduit.

AAHSTO MASH test link: htips://www.youtube.com/watch?v=ap2xXilwRc4&t=1s

See a general information video: https://Amww.youtube.com/watch?v=ZhAaGT4liVs&i=1s

Federal-aid Program info: www.fhwa.dot.qov/federa[-aidessentialslstateresources.cfm

Please let me know how we can help you get the info you need to make a decision for
use of this product on your upcoming construction and maintenance season.

With Gratitude,

Mike Frey, Business Development Director




Manufacturing co.

13150 STEWART AVE. * NORWOOD, MN 55368-2675
PHONE (952) 467-4402; Toll Free Fax: 1-866-841-FREY (3739)
Mobile: (612) 790-2797
E-MAIL: Freymfg@FreyMfgCorp.com; Website: FreyMfgCorp.com

March 27, 2019

Signal Pole, CP6 Series Generic Specification

‘Edit as required, reference with other state specifications as required.

Requirements:
1. Shall be constructed of aluminum.
4. Shall be clear anodized. (insert color)
a, Shall have black powder coat finish. (igert color)
2. Shall not have any sharp edges,
a. Edges shall be rounded.
3. Shall have a 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, or 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 ¥ inch stainless steel anchor rods imbedded in
adhesive. Adhesive shall be 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 clear.anodized. (insert color)
or




a. Shall have black powder coat finish. (insert color)
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. Pipe heights shall accommodate load specifications.

a. Pedestal support pipe under 10” tall 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 a washer, 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 a 5/8" washer and nut,

b.Pedestal support pipe equal to or greater than 10° tall and base shall not be required to include
a cable tether.

9. Shall be a breakaway or frangible base.
a. Base shali 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 flb.
bending moment.

10. Shali 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 aluminum with clear anodized. (insert color)
or
a. Shall have black powder coat finish. (insert color)

b. Shall be attached with stainless steel hardware.

12. Shali 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 clear anodized. (insert color)
a. Shall have black powder coat finish. gaseﬁ color)
b. Alien bolts shall be flush with the outside of cap
13. 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 shail pass through support pipe protected with an insulating sleeve.

c. Other signal and sign equipment or accessories shall be installed as per those specification
sections.

14. Shall be AASHTO MASH Breakaway Tested at an accredited laboratory. Shall be FHWA eligible
for Federal-Aid Reimbursement Program.,




1/4™=20 Hole and
Ground Terminal

Part No. 11PB Signal
Pole Baose casting f—-—

Part No. TCSS

m'{cp Cap

BASE caosting

6" Flange Bolt Circla
See Dwg. 8.2.2 for Template.
Metal Templote GBCT available.

47 Aluminum Pipe

Wirowaoy, sidewalk or
pier per Engineer's
requirements

.Part Ne. 11PBC
Base cover

|~ _| ~ Part No. 11PB PEDESTAL
o/

3
/ Cable Tether or
. 3 (2) %" Set Screws
Gable Tother Gacle Tether
Port No. 11PBC
base cover. _
LEh ST

i\nmu

{4) %™7 %" anchor ——~
bolls washers and -
nuts includad. 7
Anchor adhesive and
any leveling shims
by Installer,

Wireway, sidawalk or

pier per Engineer's <
raquiremanta

N—

—

—

[— one (1) of four (4)
anchars for attaching
CT Cable Tether,

NOTES:

1. APPLY ANTI-SEIZE 1UBRICANT TO ALL

THREADED SURFACES.

2. CLEAR ANODIZED STANDARD FINISH UNLESS
OTHERWISE SPECIFIED.

CP6A (See “Finish”) SIGNAL POLE BASE ASSEMBLY & ANCHORS INCLUDED PARTS:
(1) 11PB ALUMINUM BASE (1) 14—4 CU GROUND LUG
(1) 11PBC BASE COVER, & HARDWARE (1) X" SS GROUND LUG BOLT

{2) %" SS SET SCREWS

(1) 25ABPK ANCHOR BOLT Kil: {(4) 56™X7%" SS FT BOLTS, 5" FLAT WASHERS & NUTS (Others available)

(ANCHOR ADHESVE AND ANY REQUIRED LEVELING SHIMS BY INSTALLER)

[ o) i]_ Top Cap
Part No. TCSS

Varioua pipe lenghts.
%7 Insert Nut to mount
contro! signal/bution.

Verify nut location with
slgual manufacturer.

i

i

[N~ %" Insulating Sleeve for wira,
Install per switch wiring
requirements.

Center of
CGontrol Button

42" To Grade
{Unless
otherwise
specified)

57.54—

(With 48*

pipe)

{or other pipea (Sch. 80) and lengtha
as specified)

Cast Aluminum Base
Part No. 11FB

f.
Y

or Stainless Steel Bolt

Coble Tether {2) Set Screws — Standard,
1 / included with Cable Tether

_—Base door and hardware

10" Door Opening: 3.75"x 5.75"
Ground Terminal

——Flange — 6" Bolt Circle

4840 — (Sez "Finlsh™) ALUMINUM PIPE ASSEMBLY INCLUDED PARTS:

L 4"x48" Sch. 40 Al. Pipe Part No. 4840

(1) 48" SCHEDULE 40 ALUMINUM PIPE ONE END THREADED (Other pipes & lengths availoble)

(2) %20 %* INSERT NUTS FOR 4" SCHEDULE 40 PIPE (Install with a setting tool)
(1) 1215 k" INSULATING SLEEVE

TCSS (See "Finish™) DOMED TOP CAP ASSEMBLY INCLUDED PARTS:
(1) 117CS5 TOP CAP
(3) %" S5 SET SCREW

CT CABLE TETHER INCLUDED PARTS:
(1) He™BOLT (1) 5" LOCK WASHER & NUT
(1) 18" WIRE CABLE ASSEMBLY  (2) 58" FLAT WASHER

(1) 5" JAM NUT.

BUILD CATALOG NUMBER FROM BELOW CP6 SERIES ASSEMBLIES
Cable Tether — 48" Schedule 40 Aluminum Pipe — Top Cap w/Set Screws — Vandal Resistant — Finish

Signal pole base w/ 6" Bolt Clrcle, Cover — Anchors —

CP& A
Other styles of

anchors available

NOT TO SCALE HARDWARE MEETS OR EXCEEDS STATE SPECIFICATIONS

4840
"48" Represents inches of
glga, Le. a 10’ schedule
pipe would be 12040,
Schedule B0 available.

TCSs v (Blank} Clear Anodized standard
Vandal resistant  NF {No Finish)
hardware option  (Other finishes & colors
availoble, insert powder coat RAL number
or Anodize number) See Note 2.

[EREY

nufacturing cee. CP6 SERIES SIGNAL POLE

www.FreyMigCorp.com
Made in USA
Phana- QR2_4AR7_44027

AASHTO MASH BREAKAWAY TESTED SD:;T; DWG. NO. | REV.
& FHWA ELIGIBLE FOR FEDERAL-AID o 5.1 | r2
REIMBURSEMENT PROGRAM A




TYP. DRILL & TAP SCH.
80 PIPE. USE INSERT
NUTS FOR SCH. 40

PIPE.
6" BOLT
CIRCLE
]
3
o
=
= INSTALLATION:
§ # Thread Insent.onto too),
5 & Place mto-hc?ie..
o) #: Hold tool with wronch.
" & Tighen scraw tintil
inzert Installs,
3
FOLLOW SETTING TOOL
= INSTRUCTIONS FOR INSERT
3 %J NUT INSTALLATION. USE
Bl g SHARP2/," BIT.
= B
[T -
m
£l 2
=
Sl 21 6"
- DRILL (4) HOLES TO EMBED
a ." ANCHORS. 4" MIN. IN CONCRETE. ."
‘ EPOXY TO SET ANCHORS ‘
SUPPLIED BY INSTALLER.
6"
& For new style Polara switch, drill FIELD PLACE SWITCH
additional 3rd hole 6" down TEMPLATE SO PUSHBUTTON
' IS 42" ABOVE GRADE, OR AS
OTHERWISE SPECIFIED.
NOTE: INSTALL " INSERT
g NUTS WITH SETTING TOOL.
FIELD DRILL %" HOLE FOR
INSULATION SLEEVE FOR ﬁllj'gll_gcﬁ\llgTngliELL
SWITCH WIRING. THREADED SURFACES.
| |
> I Scale: 1"=1" I
C AMPBELL IF THIS LINE IS NOT 1 INCH LONG,
ADJUST MEASUREMENTS ACCORDINGLY.
DO NOT PHOTOCOPY ORIGINAL.
F REY CROSSWALK PEDESTAL DATE | DWG.NO. | REV.
: 11-3-14
Manufacturing com. TEMPLATES 1
_ www.FreyMigCorp.com BASE & INSERT NUTS 8.2.1
atent ada n Py




N
4" Pipe —|
At
(——3+— Top Cap Sa (2) %" Set Screws
or cable tether bolt set.
- Cable Tether*
ALUMINUM :

PEDESTAL BASE (Opn?

1

Grade } lcgi'l o l
(4) anchor bolts ——7 1 <| B - % %Anchorbolt

15' PIPE 15-9J4"4+— HIGH Wireway, sidewalk

14' PIPE 149"+~ HIGH or pier _ -

13 PIPE 1394~ HIGH * Cable Tether (CT ded for assemblies 10'or
12 PIPE 129 )% HIGH able Tether (CT) recommended for assemblies 10' or less.
11" PIPE 110 }4"— HIGH BASE MOUNTING

10° PIPE 10-9 4+— HIGH

9' PIPE 9-9 14"+ HIGH T
8 PIPE 8-9 "+~ HIGH Q‘
7' PIPE 7-9%"+— HIGH
6' PIPE 6-9 )"+~ HIGH =
5'PIPE 59 ¥i"+= HIGH 8.
PP &9/ HIGH AASHTO MASH g
Pipe lengths can be cut to test vid Access Door—1 &
a specific length. /H/’ est video. <
Center of 4
Push Button ’
— Approx. 7" —
LN
-1 Alumi BASE SIDE VIEW
42" (UNLESS \uminum
OTHERWISE 4" Support Pipe
SPECIFIED) l— ¥4 —]
| 6" Bolt |
* Circle ) w
Cable Fether {2) Set Screws - or -
bolt for cable tether. ‘>3<'
° 5
1 Access Door Gmu'_ld r
Ground Terminal Terminal
— .| GRADE I_ Approx. 7
* Cable Tether (CT) recommended for assemblies 10" or ess.

CROSSWALK - SIGNAL PEDESTAL ASSEMBLY BASE BOTTOM VIEW
NOT TO SCALE MATERIALS MEET OR EXCEED STATE SPECIFICATIONS
F R E’ Y CROSSWALK - SIGNAL PEDESTAL HEIGHTS DATE | DWG. NO. REV.
Manufacturing cos, FOR 10-1-18

Pty MaC@INUSA - 1SO9001-2015 Certfied CATALOG #: CP6 SERIES
3403012 Phone: 952-467-4402

2

www.FreyMfgCorp.com VARIOUS LENGTHS OF 4" PIPES - 8 5 0
. y fg M Y .
9




Manufacturing cor.

Installation Instructions

Crosswalk Pedestal Station
(CP6ACT4840TCSS)**

N AR e s

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

10



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 pushbuitons, 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 fraffic 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.

i




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 pushbution 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.

12




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 buftons 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 Temove 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.

13




ANCHOR RobD 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 O°F.

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

The photograph below shows the consequences of not following epoxy installation
requirements.

14



Ped Station epoxy installation instructions are shown below. Note the manufacturers
warning that the instructions must be followed.

5ol Bose Wit

1. Drlll 1/16% oversize diameter holes for 1/4°-172" diameter threaded rods and #3 rebar, Drill 1/8" oversize
dlameter holés for 5/8"—1-1/4" diametér !hreaded rods, #4 rebar, grout filled blocks dnd brick pinning, Clearn-out
hole frony bottam with forced air, Com plete hole preparal!nn with brush and repeat cleaning with forced alt
(Isave ho dust of shirry).

2 When sfarting new cartridge or new nozzle, dispense and discard enough adhesive unil uniform- grey coloris
achisved. [nser the nozzle Inlo the bettom of the hole and fill to 172 the hols.depth..

3. Inser rod slowly by hand Intathe botlom of the hole with a slow twisting motlen. This Insures adhesive flis:
yolds and-crevices and untfurmly coats {he archor rod.

4 See table for working times and cutring times. Afler the suggested cure fime Is met, Install and lighten fixtiire
ino place.

A WARNING: Instruction Insert enclosed in carton fo be distributed
with-each cartridge:

A WARNING: Manufacturer instritctions must be followed

15




INSTALLATION CHECKLIST

¢ Remove all components from package.
o Use manufacturer provided femplate to mark holes on
the mounting surface.

e 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.
e [nstall the base on the anchor rods.
e Screw threaded pipe into the base and secure with set
screws.”

¢ Install pedestal cap and secure with provided hardware.

e Use manufacturer provided template to drill holes in
pipe for APS Button installation. (Do not ream holes)

e Install insert nuts and insulating sleeve in drilled holes.

o [nstall APS Button to the pipe.

e Connect required electrical components.

e Install base door with manufacturer provided hardware.

Notes:

* Anti-seize lube must be applied to all threaded surfaces when installing hardware.

» *|f opticnal cable tether is included:
o Install threaded pipe o 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.

16



Test Data
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INTERTEC

The Science You Build On.

April 5, 2017

Mr. Bob Fray

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

Re: Report of Mechanical Tests

Sample Type:
Cast Aluminum Crosswalk Pedestal

Sample Information:
11PB Pedestal Base
4’ Schedule 40 Aluminum Pipe

Services Performed

Braun Intertec Corporation Phone: 952.995.2000

11001 Hampshire Avenue 8 Fax: 952.995.2020
Minneapolis, MN 55438 Web: braunintertec.com
Project B1700847

Two complete test assemblies were constructed and tested to failure. The assembly was anchored to
the test frame using four 0.625” grade 8 bolts. The typical test setup used is shown in figure 1 below.

AASEOR

~ Hydraulic Cylinder
" Displacement Laser
~4’ Sch. 40 AL Pipe

| 11PB Base
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Load was measured using a calibrated pressure transducer and deflection was measured using a Micro-
Epsilon ILD1402 displacement measurement sensor. The load and deflection measurements were
recorded at a rate of 100 Hz during the test using a DEWESoft 43 data acquisition system. The load was
applied at an elevation of 4.208’ from the bottom of the base.

Test Results

The test results are summarized in Table 1 below. The base style name indicates it Is was either a
standard 11PB base or had a Rib/Fillet added to the interior corners of the casting walls.

Table 1: Test Results

Tested on 4-5-2017
; . Maximum
Base style - Alloy Load Direction Load at Failure Def.lectlotfl at Bending Moment
& Temper {Ibf) Failure (in)
(ft-Ibs)
Fillet - 356 T6 Y 2,903 4,223 12,216
Fillet— 356 76 X 2,987 3.544 12,569

All of the assemblies tested failed near the bottom of the 11PB Pedestal Base. There was no visible
damage to the aluminum tube or any other components in the system. The failure location of each
assembly is shown in Figures 2-3 below.
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Figure 2: Fillet Base 356 T6 "Y” Direction Failure location
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The calculated breaking load of the base when the force is applied horizontally at multiple elevations
from the bottom of the base is shown in Figure 4 below. The breaking load was calculated using the
bending moment from the lowest result of the weakest test direction.

Figure 4:
356 T6 Fillet
2850 ; : :
i ' _
L ; ;
B ‘ ; ;
ZB50 e made o ST P _im._, R N S i, - ,.%“,..n.. i
< i i i
= ¥ ooy |
5 1850 py : ‘ » e
3 : 1 i ] i
%a @ i ; i
e L O s I . e . SUR S S %~ SR S ® 356 T6 Fillet
s+ ] & H
= ; @ { i
j=al & £
° 4
850 ; 53 >
i
1 i
350 ; ; }
5 6 7 8 g 10 11 12 13 14 15 16
Load Point {feet from bottom of base)
General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality.
No warranty, express or implied, is made.

If you have any questions regarding this report, please call Erik Knudson at 952.995.2384,
Sincerely

BRAUN INTERTEC CORPORATION

Knudson
Materials Testing Technician
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MANUFACTURED IN THE Mobile: (612) 790-2797
U. S. A. E-MAL FreyMig@FreyMfgCorp.com; Website: FreyMfgCorp.com

Manufacturing co

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

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 - A Load at Deflection at  |Maximum Bending
Direction of Test | -02d Direction oo bf) Failure (in) | Moment (ft-Ibs)
CP6 Door Push Y@4 2,903 4.223 12,216
ICP6 Wall Push X@4 2,987 3.544 12,569
Figure 2
2850
@
2350
] °
o 1850 =
§ o
oo -4
o
% 1350 ®
§ Toe
[ 3 .
850 G » ;-
- @ Break Point
350 : : : ;

5 6 7 8 9 10 11 12 13 14 15 15 {Pipe length may be different)
Load Point (feet from bottom of base})
Center of gravity (base is. 10" tall)

As an approximate guideline, a 3-section plastic signal with sunshield weighs approximately 30 lbs.
or 200 [bs. at 100 MPH. A pedestrian signal weighs approximately 10 Ibs. or 65 Ibs. at 100 MPH.
The dots on the chart above show the breaking point of the base, starting with Figure 1 at 2,900
Ibs. 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 CP8 base.

Visit our website for signal mounting equipment.

22




Test Report For:
Frey Manufacturing

Crosswalk Pedestal Station

TESTED TO:.
Manual for Assessing Safety Hardware (MASH 2016)

Test 3-60

PREPARED FOR:
Frey Manufacturing
13160 Stewart Ave.
Norwood, MN 55368

TEST REPORT NUMBER:
TR-P38154-01-NC

REPORT DATE:
QOctober 5, 2018

TEST DATE:
June 27, 2018

KARCO Engineering, LLC. TL-371
Automative Safety and Testing Facility

) 9270 Holly Road, Adelanto, CA 92301
ACEREDITED”  Tel: (760) 246-1672 Fax: (760) 246-8112
umd  www.KARCO.com

RCO

Enginsering

23



KARCO Engineering compiled this publication for information gathering only. The findings

and conclusions expressed in this publication are those of the authors and not necessarily those

of any other organization. KARCO Engineering provides test services only and is not involved in

consulting, product design or the manufacturing of any highway safety products. KARCO does

not warrant, supervise or monitor compliance of products or services except as specifically agreed

to in writing. By their very nature, testing, analysis and other KARCO services are limited in scope

and subject to expected measurement variability. No activity by KARCO Engineering can release

a manufacturer from product or any other liability. The results, findings and conclusions expressed

in this publication relate only to the items tested for the specific situation simulated in the test.

Tested By:

Report By:

Reviewed By:

Approved By:

Approval Date:

AL

Mr. Balbino A. Beltran
Program Manager

e —

Mr. Robert L. Ramirez
Project Engineer

—
Mr. Andrew J. Espindola
Quality Assurance Manager

Mr. Michael L. Dunlap v
Director of Operations

Qctober 5, 2018

i TR-P38154-01-NC
24




REVISION CONTROL LOG

TR-P38154-01

Revision

Date

Description

-NC

10/05/18

Original Test Report

TR-P38154-01-NC
25



TECHNICAL REPORT DOCUNMENTATION PAGE

1. Report No.
TR-P38154-01-NC

2. Government Accession No,

3. Recipients Catalog No.

4. Title and Subtitle

Final Test Report

Frey Manufacturing Crosswalk Pedestal Station
MASH Test 3-60

5. Report Date
October 5, 2018

6. Performing Organization Code
KAR

7. Author(s)
Mr. Robert L. Ramirez, Project Engineer, KARCO

8. Performing Organization Report No.
TR-P38154-01-NC

9. Performing Organization Name and Address
KARCO Engineering, LLC,
9270 Holly Rd.
Adelanto, CA 92301

10. Work Unit No.

11. Contract or Grant No.

12. Sponsoring Agency Name and Address

13. Type of Report and Period Covered
Final Test Report, June 27 - Oct. 5, 2018

14. Sponsoring Agency Code

15. Supplementary Notes

16. Abstract

KARCO Engineering, LLC. in Adelanto, CA on June 27, 2018.

One (1) Test Level 3, Test 80 (3-60) was performed on the subject Frey Manufacturing Crosswalk Pedestal Station support
structure. The support structure was offset a 1/4 width of the vehicle towards the passenger side. Testing was conducted by

The support structure was impacted at a velocity of 19.09 mph (30.73 km/h). The support structure was subject to damage as
a direct result of the impact. The pedestal was broken and released from its anchors. The front bumper had minor damage.
The occupant compartment was not penetrated and the deformation limits were not exceeded.

The Frey Manufacturing Crosswalk Pedestal Station met the requirements when tested to MASH test 3-60.

17. Key Words
Frey-Manufacturing
Crosswalk Pedestal Station
Support Structure
MASH
3-60

18. Distribution Statement

19. Security Classification of this report 20. Security Classification of this page

21. No. of Pages
53

22. Price

TR-P38154-01-NC
26




Table of Contents

1. INTRODUGTION ...oiiveiettsresesssuassssnnmmens ansensssesssnss s ssss amsssssssssasssasssnsssssssanssnssssnsssnahassansssnnsssess 4
1.1 PROBLEM STATEMENT «.vevveeeereeeeeressssesssessssssssssssossrsssmssesssssessssssesssssssssssses e l ................ 1
1,2 OBJIECTIVE evuvevevereuereeeessesssssesasesssssssassssasassssssasssessssessessesseesessssssassesssssesessases f ................. 1
B S O OPE i iee ettt eee s e ee e et e s et atsa et aa et et tnanretnasaea e vanererterreetrrerrrans L iserrsinnnsens 1

2, SY ST EN DET AILS ..o iettiinerteerttieetssiensranmnsssnssnssenssenssnsanssennssnssansessnsenns snssnnsnnnsennsnn ’ ................ 2
2.1 TEST ARTICLE cvvveveeveeeeeveeeeeeeseeeseseseresssesesasesesesssessssssosseessessssmsessesesseeesoseesessesees S 2

3. TEST REQUIREMENTS AND EVALUATION CRITERIA .......coirricrrminmenntammensennss l ................ 3
3.1 TEST REQUIREMENTS 1vvvvevvevrseeeeseesesesssnsessesssssesasassesssesesssesssssssessesssessssesssasasenss 1 ................ 3
3.2 EVALUATION CRITERIA . vvevsvseeeserereesesssssessssesassssssssessesasssessssssasssseseessssssseesessesens Lo 3

4, TEST CONDITIONS ..oeverterrerecesssessssetsssnennessssnssnssssssssssssssssssnnsssnnssssnnnsssennssnnnssnassss | ................ &
A TEST FACILITY o vevoveeeeses et seesseessesssesssssesesesasssesesesseseseesssssssseasesasasseeesseesssessermens t ................ 5
4.2 VEHICLE TOW AND GUIDANCE SYSTEM ....vcveesiererveverereeessossesorsessessssssssssssssssesens | S 5
BB TEST VEHICLE .. eeeevereeeeeseseseseeveeseessesses e esssssssessssasasesesesssssasseesessseseessessessanensens e 5
4.4 DATA ACQUISITION SYSTEMS .e.ovveeeeeeseeeeesseesesssesesssssssssesesssesssssassssssssesesssnsessens T 8
4.4.1 TEST VEHICLE INSTRUMENTATION «.vvvevesteuseetesessesessesesssesssseessessssssesssesesasesssshessssseesrasans 8
£.4.2 CALIBRATION. ... vverereeessesesesessessssseesssesessssesassssesssessssssesssasasssessssssessssssssassssehsrassssssessans 8
4.4.3 PHOTOGRAPHIC DOCUMENTATION . c..e.voveeeeeceeeeeeeeeeseseesssessessesaseeseeessenssesssessss ok avssessssssssans 8
4.4.4 MEASUREMENT UNCERTAINTY cvvvv v eveeteeereesesersserssesesesesssasssessssssessesasssassessesssssshsnssassssessons 9

B R ASH TE ST RE U LT ... it iiirmtisieesirnssassansssansssssansennsanssnssssnssssassssssnssnnssnsrsnsshoratssnasssrnns 10
5.1 WEATHER CONDITIONS 1. eveveve e seeteeesevesessseesesesssesssesseessssasessseesseesssssssessesassssssesshessesessessaees 10
B 2 MASH 2018 TEST BuB0 e iieniieiiicireitinetniaressesssenseessensessssensennssensrensenasrenrensssnnsrashensernnss S 10
5.3 TEST DESCRIPTION v.vveveveeseeeseeevesesssesesesesessesseseseesssssessssesssssssssssssssesesssosessnesons U [
5.4 TEST ARTICLE DAMAGE ...voveeeeeeeeeeeee e veeeeeseeeeeeeeeessessessesesssesosasesenssensessessessessesbessesmsssessaes 10
5.5 TEST VEHICLE DAMAGE v.voveveveveeeeeeeeeeeeeeeeeeeseeeseeesessessssssssssssosesssosssssssssesossnsseessahossessessssses 11
5.6 STRUCTURAL ADEQUACY «.v.veveeeereeneeereserosesessrssssossesssssssssssssssssessesesssessessssessssssesbessssssssessons 11
5.7 OCCUPANT RISK.. . eveveeeteeeveeevereresessrsonsssmsssssssmssessessessessssssssssssssessssssssssssssssesssahosssssessssns 11
5.8 VEHICLE TRAJECTORY .veeeevevesereeseessesessesesssessesssesesessssssesesssosssssssseesmsssssssrsssssssbossssssssesees 12
5.9 DISCUSSION AND SUMMARY OF RESULTS...vmeeveveeeeeeeeeeeesesseseseeseeesseesessssessessssessheserassssnsees 12

MASH TEST 3-60 SUNNMARY ...cieciirieseriestiverensresseossans sarssassasssons sassnsssssassansansssssssnn I ............... 14

APPENDIX A: PHOTOGRAPHS ..o i ceecirvrssesassesessrsensissessnssassssnsssnss sass s snass snnsss } ................ A

APPENDIX B: DATA PLOTS tiiviiersiiiinennssasannnsriismssssmasssssssssnsssessssssssssnsnnsensmmmnsetessmns I ................ B

APPENDIX C: MANUFACTURER DOCUNIENTS ....cucieeieeessneesssnessrecnnsssanssnsssssnssssssbasssnsssennsanss B

APPENDIX D: SEQUENTIAL PHOTOGRAPHS .....oeeiiieirsimmasicsnssresnssrrcassenssesnssseanbasesnnssennnsnss D

APPENDIX E: REFERENCES......ccoitimiccieirsncesrensmssassassnssnsssssns sosssttmmssssomsessvnsssronoralens ronssssmnnons E

|
iv TR-P38154-01-NC
27




List of Tables

Table 1 MASH TL-3 Test Matrix for SUPpPOrt STUCIUMES .....ccovevee v b s 3
Table 2 MASH Evaluation Criteria for Support Structures .........vveevveeveveeeveesre e ! ................. 4
Table 3 Vehicle INStrumentation LISt ............ivevevesmereesssicssssssessesseeneesesseescnecenns P 8
Table 4 High Speed Camera INformation .........cc.eeceveeie it i ................. 9
Table 5 Weather ContitionS ... oo e s e e eeneeeeeen TR 10
Table 6 Maximum Occupant Deformation by LOCation ........ccceeeieeeeeiicesveisiensreeneeenes A 11
Table 7 Summary of Occupant RISk FACIOIS ......cccvveieeeeeseicis et ceetssessesesseresseens ‘ ............... 12
Table 8 Evaluation Criteria SUMIMAIY........covveiiieeiieeieieeie i eeee e eeeeeseeeerens SRS S 13
List of Figures
Figure 1 Test 3-60 Vehicle INfOrMAation ..........cocceiiceiieci e eree e sas e e sas beeasesnassree s 7
Figure 3 Test 3-80 SUMMANY........vcive v cerreeee e esceeserer e sae s s ssssesres et eseeeseeneben seeennaeses 14
Total NUMBEr Of PAgES ........coceceeeeec e e e s en e e s s sns s bassas b sason 53
Final Page of REPOM ...t sre e e s sasesaresarasbe s basesaeesanens E-1
Conversions
Quantity Typical Application Std Units | Metric Unit| Multiply By

Mass Vehicle Weight Ib kg 0.4536

Linear Velocity Impact Velocity miles/hr km/hr 1.609344

Length or Distance Measurementis in mm 254

Volume Fuel Systems gal liter 3.785

Volume Small Fluids 0Z mL 29.574

Pressure Tire Pressures Ibffin? kPa 6.895

Temperature General Use °F °C =(Tf-32)/1.8

Force Dynamic Forces Ibf N 4.448

Moment Torque Ibf-ft Nem 1.355

TR-P3l81 54-01-NC
28




1. Introduction

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). i

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 wa|s conducted

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

|
1 TR-P38154-01-NC
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2. System Details
2.1 Test Article

The Frey Manufacturing Crosswalk Pedestal Stafion 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
thickness of 0.3 in. (8 mm). The pipe had a length of 4.0 ft. (1.2 m). The bottom of
pipe was threaded into the pedestal assembly and there was a bolt that went throu

pipe with a
the support
gh the pipe

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

to cne 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. (19

1 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

manufacturer's drawings are available in Appendix C. A complete set of manufacturer drawings

are available in KARCO CD-R 2018-4964,

2 TR-P38154-01-NC
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3. Test Requirements and Evaluation Criteria

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

Test Designation Impact Conditions
Nominal | Nominal | Evaluation
,  MASH Test No. Vehicle | Speed Angle Criteria
Level 3 3-60 1100C 19 CIA B,D,F,H,IN
3-61 1100C 62 CIA B,D,F.H,IN
3-62 2270P 62 CIA B,D,F,H,IN

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.

3 TR-P38154-01-NC
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Table 2 MASH Evaluation Criteria for Support Structures

Evaluation

Factors Evaluation Criteria

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

Detached elements, fragments, or other debris from the test article should

D not penetrate or show potential for penetrating the occupant compartment or
" | present undue hazard to other traffic, pedestrian, or personnel in a work

zone.

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

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

Occupant Occupant Impact Velocity Limits, fi/s (m/s)
Risk H. Component Preferred Maximum
- 10 ftfs 16 ft/s
Longitudinal (3.0 m/s) (4.9 mis)

The occupant ridedown acceleration should satisfy the following limits:

Occupant Ridedown Acceleration Limits (g)_

Component Preferred Maximum
Longitudinal and .
Lateral 150G 2049 G
Post-
mpact N. | Vehicle trajectory behind the test article is acceptable
Vehicular ’ | i ’
Response

4 TR-P38154-01-NC
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4, Test Conditions
4.1 Test Facility

This test was conducted at KARCO Engineering's test facility 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 {o 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 |bs (1,095.0 kg), 2,442.7 Ibs (1,108.0 kg), and
2,610.2 Ibs (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 5§9.6 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 woutld 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.

Regarding the vehicle's wheel frack, a vehicle's track width has the potential to affect the
vehicle’s trajectory and stability. 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
track was deemed as insignificant. The vehicle’s CG was not changed by the out of 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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Test Date......... 06/2718
Make..........c.oe.. Kia
Tire Size.......... P185/65R15

Tire Inflation...... 32 psi

Praject No...... P38154-01 Year..coooeeeeenns 2013

Model............ Rio Color Red

Vehicle Vin #.. KNADM4A37D6112753

Odometer.... 76,463 mi

GVWR Rating

Total....ccoovevvieene 3,660 [bs
Front....ccoeevinninnnnn.n 2.028 lbs
Rear 1,852 Ibs
Engine Type............... Inline 4
Engine Size................ 16L
Transmission Type....... Automatic
Dummy Type............... 50 Male
Dummy Mass.............. 165 lbs
Seat Position............ Driver

Previous Vehicle Damage.....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 29.2 653 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 | 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 {op of radlator support

TEST VEHICLE MASS

As Received (lbs) Test Inertial (Ibs) Gross Static (Ibs)
Front Rear Total Front Rear Total Front Rear Total
Left 7584 | 4586 | 1217.0 | 7584 | 471.8 | 1230.2 | 846.6 557.8 | 1404.4
Right 749.6 4475 | 11971 | 7518 | 460.8 | 12126 | 7584 | 4475 | 12058
Ratio (%)) 62.5 37.5 100.0 61.8 38.2 100.0 61.5 38.5 100.0
Total 1508.0 | 806.1 | 2414.0 | 1510.2 ] 9326 | 2442.7 | 1605.0 | 1005.3 | 2610.2
As Received (kg) Test Inertial (kg) Gross Static (kg)
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 | 837.0
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 | 4230 | 1108.0 ] 728.0 | 458.0 | 1184.0
Figure 1 Test 3-60 Vehicle Information
7
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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
2.0 in. (50 mm) of the test vehicle’s center of gravity in the x-y plane. The accelerometers
measured longitudinatl (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 | Endeveco | 7284-2K g

3 Vehicle CG Z P51696 Accél, Half Bridge | Endeveo | 7264-2K g

4 Vehicle CG Yaw ARS8537 Rate Gyro DTS ARS-18K | Degfs
5 Vehicle CG Pitch| .ARS8532 Rate Gyro DTS ARS-18K | Degls
6 Vehicle CG Roll ARS8486 Rate Gyro DTS ARS-18K| Degls

4.4.2 Calibration

All equipment used in the tests has been calibrated through standards fraceable 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. Al 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 ldentification No. | Manufacturer | Type
1 Qverall View 7959 Phantom V9
2 Close-Up View 6690 Phantoem V5.1
3 Obligue View 8520 Phantom V8

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.Crash Test Reslults
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

nformation 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 sfructure was tested at a critical impact angle (CIA) of 90°. It was determined that it was
not necessary fo test the device at muitiple 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 vehicle’s front bumper made first contact with the system and began to deform, 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 vehicle's final resting position was 150.9 ft. (46.0 m)
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 [imits were not exceeded.

Table 6 Maximum Occupant Defoermation by Location

Location Maximum Deformation. MASH Allowable
Deformation
Roof 0.0in. 4.0in. (102 mm) '
Windshield 0.0in. 3.0in. (76 mm)

Window 0.0in. 0.0in
Wheel / foot well and toe pan 0.01in. 9.0 in. (229 mm)
Side front pane! (forward of A-pillar 0.0in. 12.0 in. (305 mm)
Front side door area (above seat) 0.Gin. 9.0in. (229 mm)
Front side door area (below seat 0.0in. 12.0 in. (305 mm)
Floor pan and transmission tunnel 0.0in. 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
article to penetrate the test vehicle’s occupant compartment or present 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 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.

11 TR-P38154-01-NC
38




Table 7 Summary of Occupant Risk Factors

Test Parameter Axis | Units Max | Time ( Time (ms)
Vehicle Impact Velocity X fi/s 27.9 il ;
Occupant Impact Velocity X ftls . 2.0
Occupant Impact Velocity Y fi/s 2.3
Ridedown Acceleration X g 0.2
Ridedown Acceleration Y 1 g 0.1
THIV ft/s 2.3
PHD 0.3
ASI GEl 041
Roll deg. 4.0
Pitch deg. 3.6
Yaw deg. 0.4

5.8 Vehicle Trajectory

The vehicle trajectory criterion requires that the vehicle’s trajectory behind the test article

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's performance to

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

compartment, and the vehicle’s trajectory was acceptable.

12
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Table 8 Evaluation Criteria Summary

Evaluation Evaluation Criteria Result
Factor
Structural The test article should readily activate in a predictable manner by PASS
Adequacy 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 PASS
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 PASS
Occupant maximum roll and pitch angles are nét to exceed 75°.
Risk
Occupant impact velocities (OIV) should satisfy the following limits:
H PASS
Component Preferred Maximum
Longitudinal 10 fi/s (3.0 m/s) 16 fi/s (4.9 m/s)
. The occupant ridedown acceleration should satisfy the following
limits:
['| Component Preferred Maximum PASS
Longitudinal and
Lateral 1509 2049 g
Post-Impact
Vehicular |N Vehicle trajectory behind the test article is acceptable. PASS
Response
OVERALL TEST ASSESSMENT PASS
13
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MASH Test 3-60 SUMMARY

[44

0.000s 0.150 s 0.150 s 0.500 s
1508t {16.0m} As
rt},g fL. [03 m] f ? F E
((E Ny ' Ul
‘9/

GENERAL INFORMATION Impact Conditions Occupant Risk

Test Agency............... KARCO Engineering, LLC, Impact Velocity................ 19.08 mph (30.73 km/h) Longitudinal OlV................ 2.0 /s (0.6 m/s)

KARCO Test No........... P38154-01 impact Angle.....................90.0° Lateral OlV....................... 23 £ {0.7 m{s)

Test Designation.......... 3-60 Location / Orientation.......... Offset 17.0 in. (431 mm) Longitudinal RA..................0.2g

TestDate.....oceveneen.. 06/27/18 Kinetic Energy................... 29,8 kip-ft (40.4 kJ) Lateral RA.........ccceeeeeeeee. D1 g

THIV. .o . 23 1W/5 (0.7 fS)

TEST ARTICLE Exit Conditions PHD.........coeie i vrrrnnen 03 g

Name / Model................  Crosswalk Pedestal Station Exit Velocity...................... 17.94 mph (28.87 km/h) ASL..ii e O

TYPE. v cresecenvnn e SUpport Structure Exit Angle.........................0.0°

Device Height ............. 48t (1.5m) Final Vehicle Position......... 150.8 ft. (46.0 m ) Downstream Test Article Deflections

Key Elements................ Support and Pedestal 0.9 ft. (0.3 m) Left Debris Field (longitudinal) ... 82.0 ft (25.0m)

Road Surface...............  Concrete Exit Box Criteria Met.......... N/A Debris Field (lateral)......... 641 (2.0m)

Vehicle Spagging............... None

TEST VEHICLE Vehicle Pocketing...............None

Type / Designation.......... 1100C Maximum Roll Angle...........4.0° Vehicle Pamage

Year, Make, and Model.... 2013 Kia Rio Maximum Pitch Angle.......... 36° Vehicle Damage Scale........ N/A

Curb Mass............c.......  2,414.01bs (1,095.0 kg) Maximum Yaw Angle.......... 0.4 ° CDC....o s NTA

Test Inertial Mass........... 24427 Ibs (1,108.0 kg) Maximum Intrusion............. N/A

Gross Static Mass..........  2:610.2 [bs (1,184.0 ka)

Figure 2 Test 3-60 Summary
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1. Introduction

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 o 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 siructure. 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. System Details
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 iis 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
manufacturer's drawings are available in Appendix C. A complete set of manufacturer drawings
are available in KARCO CD-R 2018-4924.
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3. Test Requirements and Evaluation Criteria

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

Test Designation Impact Conditions
Nominal | Nominal | Evaluation
MASH Test No. Vehicle | Speed Angle Criteria
Test (mph) (deg)
Level 3 3-60 1100C 19 CIA B,D,F,H,IN
3-61 1100C 62 CIA B,D,F,H,,N
3-62 2270P 62 ClA B,D,F.H,ILN

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 activéte 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.
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Table 2 MASH Evaluation Criteria for Support Structures

Evaluation . I
Factors Evaluation Criteria
Structural The test article should readily activate in a predictable manner by breaking
Adequacy 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 iraffic, pedestrian, or personnel in a work
zone.
The vehicle should remain upright during and after collision. The maximum
roll and pitch angles are not to exceed 75 degrees.
Occupant impact velocities (OIV) should satisfy the following limits:
Occupant Occupant Impact Velocity Limits, ft/s (m/s)
Risk Component Preferred Maximum
I 10 ftfs 16 fi/s
Longitudinal (3.0 mis) (4.9 mis)
The occupant ridedown acceleration should satisfy the following limits:
Occupant Ridedown Acceleration Limits (g)
Component Preferred Maximum
Longitudinal and
L ateral 15.0G 2049 G
Post-
Impact , : . .
Vehicular Vehicle trajectory behind the test article is acceptable.
Respanse
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4. Test Conditions
4.1 Test Facility
7 This test was conducted at KARCO Engineering’s test facility in Adelanio, 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
fruck 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 iis 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 Ibs (2,279.5 kg), 5,060.6 Ibs (2,295.5 kg), and
5,060.6 Ibs {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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Test Date......... 06/28/18 Project No...... P38168-03 Year.......ooounues 2012
Make............... RAM Model............ 1500 Color............... White
Tire Size.......... P275/60R20 Vehicle Vin #.. 1C6RDEGTOCS 141696
Tire Inflation...... 35 psi Odometer.... 195,104 mi
GVWR Rating
Total..covivir e 6.700 Ibs
- Fronf.....ccccccvvveinnnnnen. 3.700 lbs
Rear....occicevvvenieerenn, 3.900 Ibs
Engine. Type................ V8
Engine Size................ 57L
Transmission Type....... Automatic
£ ~ ) ) o | Dummy Type............... None
st N Dummy Mass.............. nia
F 1t E ! b e
c y Seat Position............ bia
Previous Vehicle Damage.....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 2274 5775 H 62.8 1570 M 68.6 1742 R 21.5 545
D 48.6 1235 [ 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
*meastred from radiator support
TEST VEHICLE MASS
As Received (lbs) Test Inertial (Ibs) Gross Static (Ibs)
- Front Rear | Total Front Rear Total Front Rear Total
Left 1418.7 | 1121.0 | 2539.7 | 1419.8 | 1139.8 | 25596 | 1419.8 | 1139.8 | 2558.68
‘Right 1420.9 | 1064.8 | 2485.7 | 1418.7 | 1082.5 | 2501.2 | 1418.7 | 1082.5 | 2501.2
Ratio (%)] 56.5 435 |- 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
As Received (kg) “Test Inertial (kg) Gross Static (kg)
Front Rear Total Front Rear Total Front Rear Total
Left 843.5 508.5 | 1152.0 | 644.0 517.0 | 1161.0 | 644.0 517.0 | 1161.0
' Right 844.5 483.0 | 1127.5 ] 643.5 491.0 | 1134.5 ] 643.5 491.0 | 1134.5.
Ratfio (%)} 58.5 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

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
2.0 in. (80 mm) of the test vehicle’s center of gravity in the x-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 [dent. No. Description MFR Model Units
1 Vehicle CG X P51708 Accel, Half Bridge | Endeveo | 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 | Degfls
5 Vehicle CG Pitch || ARS8532 Rate Gyro DTS ARS-18K | Deg/ls
6 Vehicle CG Roll ARS8486 Rate Gyro DTS ARS-18K| Degls
4.4.2 Calibration

All equipment used in the tests has been calibrated through siandards 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 ariicle and the test

vehicle.
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Table 4 High Speed Camera Information

View No. Location [dentification 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.Crash Test Results
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 20186, 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 conducied 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 into the air and cleared the vehicle’s windshield and roof. While the support post
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

Upon impact the support post's pedestal was broken 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 0.0in. 4.0 in. (102 mm)
Windshield 0.0in. 3.01in. (76 mm)

Window 0.0in. ) 0.0in
Wheel / foot well and toe pan 0.0in. 9.0in. (229 mm)
Side front panel (forward of A-piilar 0.0in. 12.0in. (305 mm)
Front side door area (above seat) 0.0in. 9.0in. (229 mm)
Front side door area (below seat 0.0in. 12.0 in. (305 mmy)
Floor pan and transmission tunnel 0.0in. 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
article to penetrate the test vehicle's occupant compartment or present 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 fi/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 fi. (49.1 m) downstream and 18.9 it.
(5.8 m) fo 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.
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Table 7 Summary of Occupant Risk Factors

Test Parameter Axis | Units Max i Time (ms)

Vehicle Impact Velogity X ft/s 88.6 L
Occupant Impact Velocity X fifs N/A
Occupant Impact Velocity Y ft/s N/A
Ridedown Acceleration X N/A N/A N/A N/A
Ridedown Acceleration Y N/A N/A N/A N/A
THIV N/A ' !
PHD N/A
ASI il Na
Roll X deq. 2.8
Pitch Y | deg. 0.9
Yaw Z deg. 0.0

*Note: Theoretical occupant does not contact vehicle interior.

5.8 Vehicle Trajectory

The vehicle trajectory criterion requires that the vehicle's trajectory behind the test article
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's performance to MASH
2016 test 3-62 was deemed as acceptable. The support structure vielded, the occupant values
were not exceeded, there was no potential for article penetration into the occupant compartment,

and the vehicle's trajectory was acceptable.
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Table 8 Evaluation Criteria Summary

Evaluation . .

Factor Evaluation Criteria Resuit
Structural The test article should readily activate in a predictable manner by PASS
Adequacy breaking away, fracturing, or vielding.

Detached elements, fragments, or other debris from the test article
should not penetrate or show potential for penetrating the occupant PASS
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
, . R PASS
Occupant maximum roll and pitch angles are not to exceed 75°.
Risk
Occupant impact velocities (OIV) should satisfy the following limits:
H PASS
Component Preferred Maximum
Longitudinal 10 fi/s (3.0 m/s) 16 ft/s (4.9 m/s)
The occupant ridedown acceleration should satisfy the following
limits:
1| Component Preferred Maximum PASS
Longitudinal and .
| ateral 150g 20499
Post-Impact
Vehicular |N Vehicle trajectory behind the test article is acceptable. PASS
Response
OVERALL TEST ASSESSMENT PASS
13
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MASH Test 3-62 SUMMARY

0.400 s 0.300s 0.200s 0.100s 0.050 s 0.000 s
‘ 301:11(91.8 m) A,
»
Lo ) .
. . . 2Z:8E [0.84m]/
- }
3
GENERAL INFORMATION {impact Conditions Qccupant Risk
Test Agency............... KARCO Engineering, LLC. Impact Velocity................ 60.34 mph (97.10 km/) Longitudinal Olv................ NIJA
KARCO Test No........... P38188-03 Impact Angle.....................0.0° Lateral OIV..........ccovveeee ... NFA
Test Designation.......... 3-62 Location / QOrientation.......... Offset towards driver side Longitudinal RA................. N/A
TestDate...................  08/28/18 Kinetic 615.8 kip-it (835.0 kJ) Lateral RA.... ..................... N/A
THIV. oot e, NIA
TEST ARTICLE Exit Conditiong PHD......ccocov e NIA
Name /Model............... Pedestrian Signal Pole Exit Velocity...................... 59.13 mph (85.17 km/h) ASL...oooriciiieceeee e NIA
TYPE...viiieeceeini e Support Structure ExitAngle........cccccovnnn. . 0.0°
Device Height ............. 148 ft (4.6m) Final Vehicle 30111, (91.8m ) dw Test Article Deflections
Key Elements................ Support and Pedestal 281t (0.9 m)left Debris Field (longitudinal) ... 161.1 f&. (49.1 m)
Road Surface............. Concrete ¢ Exit Box Criteria Met..._...... N/A Debris Field (lateral)......... 18.9 ft. (5.8 m)
~ Vehicle Snagging............... None
TEST VEHICLE Vehicle Pocketing...............None
Type / Designation.......... 2270P Maximum Roll Angle._...........2.8° Vehicle Damage
Year, Make, and Model.... 2012 RAM 1500 Maximum Pitch Angle......... 0.8° Vehicle Damage Scale........ 12-FL-2
Curb Mass...................  5,025.4 Ibs (2,279.5 kg) Maximum Yaw Angle..........-4.0° CDC..oor e e T2FLDWY
Test Inertial Mass...........  5,060.8 Ibs (2,265.5 kg) Maximum Infrusion............... No measureable

Gross Static Mass..........

5,060.6 Ibs (2,295.5 ki

Figure 2 Test 3-62 Summary
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CERTIFIED INSPECTION REPORT

American Alu_minum Extrusion FOR EXTRUDED PRODUCTS
1 St. Lawrence Ave

g Belait, Wl 53511

American Aluminum Extrusion OUR OROER NUMBER ITEM

BOMPARY.LLG
o MANIFEST NUMBER TiE TUMBER DATE OF SHIPMENT 95105 5
p259-Midwest Steel Supply Co 129857 WS2713 11/28/2018 TN
ISHIP TO [CUSTOMER PO ALLGY TEMPER SALESNAN
\ - ) ) X RodfBar chem/mech
2259-Midwest Steel Supply Co - ‘ 47913 60861 T6 Mike Zintak
TICKETS ON MANTFEST ICUSTOMER PART NUMBER DESCRIPTION
4711222 471243 471244 61AP4SCHA40 4" SCHPIPE 40 QA Signature

We hereby cortify that the material covered By this report has been inspecied in accordance with, AMS-QQLA-200/8, ASTM B221, ASTH B308.and ASME SB2271('13)
and has been found to meet the applicable requirements described herein, including any spécifications forming a patrt ofthe description, and that samples representative
of the material mef the campasition fimits and had the mechanical properties shown.Exirude counlry of ordgin of material included herein is the United States of America
using raw maferials sourced both forelgn and domestic. T6511 also conforms {o T6-not applicable to other tempers.

_Mechanical Propetties

Lot Cast/Heat Number Alloy Alloy Test No. Test Date Ullimate Tensile Yield Strength Percent Elongation Hardness Conduetivily

Type Strength (KS| (KSl)
1 1811635 6061 S 23847 11/45/18 409 359 11%
L
—Chemical Limits
Si Ee Cu Mn Mg Cr Ni £n o Ga v B Zr Bt bt Sa Sc Co  Each Jotal

N

ALLOY 6061 TYPES
Minimum ¢.62 0.14 0.22 000 085 0.05 G.00 .00  0.00 460 043 000 Do 0.00 g.0¢ 000 Gou 2.00 0.05 0.15
Maximurm 072 024 0.29 - 0,05 095 0.11 0.8 405 0.05 aor 0.0 0.00 0.e0 0.1 6,03 0.0 200 4.00

Density: Electrical Conductivity: Thermal Conductivity: Alloy Constant:
_Chemical Composition
Cast/Heat Number Alloy  Alloy Type Si Fe Cu Mn Mg Cr NI Zn Ti Ga h'4 B Zr Bi Pb Sn Sr Co Al DOther
1811035 6061 "8 068 022 025 003 09 007 001 001 601 001 001 022 O0G 000 €00 006 200 0.00 REM .00
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KRONICK INDUSTRIES, INC.

3101 East Hennepin Avenue
Minneapolis, Minnesota 55413
612-331-8080 (Fax) 612-331.8033

Certified
CHEMICAL ANALYSIS

ALLOY 356.1
HEAT # 1C5
Si 7.260
Fe 0.370
Cu 0.100
Mn 0.19
Mg 0.42
Cr 0.040
Ni 0.010
Zn 0.03
Ti 0.17
Na
Pb 0.002
Sn 0.005
Sr
Be
Ca

P
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have been assessed and approved by QAS International to the fallawmg

management systems, standards and gu:delmes, P

*'\
H

g «}g? ' 8
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QO01 Document Control

Document

Certificate Number:

Copy Number: 1

This copy will be uncontrolled when printed

Authorization

Authorized By:

Position:

Authorized Date:

Distribution

Number of copies printed =
Copy 1=

Copy 2=

Copy 3=

These copies will be uncontrolfed when printed
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Q02 Document Amendments

All copies of this Quality Management Systems Manual {QMSM) must be kept under strict
control to prevent the system from becoming unreliable. The following controls will ensure that
the system remains current and valid.

1. All copies of the manual will be clearly numbered and the Holder recorded.
2. Each page in the manual will carry its own number.

3. The Quality Representative will be responsible for all revisions and additions being
recorded.

4. Changes can be suggested by any Employee but must receive signed approval before
being entered into the QMSM.

5. All changes must be recorded on the Amendments Table below and appropriate pages
in each QMSM changed. Significant changes will be shaded to make them easy to
identify. (Where existing text is reworded or reorganized in the document, these
changes will not be shaded.)

R

: B § rE A e
> %’;i&i'ﬁx‘%}‘ i

All All 1 a/11/17 QMS Initial Release
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Q03 Company Organization Chart

Organization Chart
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Q04 Quality Management System

4. Context of the organization
4.1 Understanding the Organization and its Context

Frey Manufacturing Corp. is committed to providing the best traffic signal mounting equipment
in the industry. Our products are proudly manufactured in the USA and have a long history of
reliability for each designated use. The innovation that drives our company continues to adapt
to satisfy the ever-growing demands of municipal traffic departments in our increasingly
technological economy. The ability to provide products that are designed to work with unique
traffic situations and the flexibility to improve upon existing structures makes Frey
Manufacturing Corp your go-to place for your traffic needs. With attention to detail including
properly NEC grounded equipment and no set screw installation on signal mounts our products
prove to be the best functioning and lowest maintenance in our industry. The changing traffic
industry has demanded the best signal mounting equipment, and we. have been manufacturing
them since 1981.

We have determined the relevant external and internal issues that affect our ability to achieve
the intended outcomes of our management system. We have considered the full business
environment, the key drivers and trends having impact on the objectives of the organization
and the relationship and values of external stakeholders. Details of the context of our
organization are given below:

See document R21 Internal and External Issues
4.2 Understanding the Needs and Expectations of Interested Parties

We have identified the interested parties and their requirements with the emphasis being on
quality. We have included a process to determine any legal requirements relating to activities,
products and services that are relevant to the scope of our management system.

See document R22 Understanding the Needs and Expectations of Interested Parties

4.3 Determining the Scope of the Quality Management System

We have determined the boundaries and applicability of our management system and have
taken into account the issues identified in Clause 4.1 and 4.2 (above) as well as those that relate

to our product and service when establishing the scope.

See document — MO1 Scope of QMS
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4.4 Quality Management System and its processes {QMS)

We have established and implemented, and will look to maintain and continually improve our
quality management system, including the processes and their interactions needed to meet the
requirements of the international standard.

In order to deliver the requirements, we have identified:

the processes needed for the implementation, operation and maintenance of the
management system along with opportunities for its improvement and their application
throughout the organization;

the inputs required and outputs expected from these processes;

the sequence and interaction of these processes;

criteria and methods needed to ensure that both the operation and control of these
processes are effective;

the availability of resources and information necessary to support the operation and
monitoring of these processes;

the risks and opportunities within the management system and how to plan to address
them;

the monitoring, measuring and analysing of these processes, and implement actions
necessary to achieve planned results and continual improvement.

Appropriate documented information is maintained to support these processes and is
retained as records to demonstrate that all processes are working as planned.
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QMS Process Diagram
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5.1.1 General

Our Top management have demonstrated leadership and commitment with respect to our
QMS by taking accountability of the effectiveness of the QMS; by establishing a quality policy
and quality objectives that are compatible with the direction of the organization; that both
policy and objectives are communicated, understood and applied within the organization;
ensuring integration of QMS requirements into the organization’s business processes and by
promoting awareness of a process approach and risk based thinking.

In addition, our Top Management have provided the necessary resources for the QMS;
communicated the importance of effective quality management and of conforming to QMS
requirements; ensuring that the QMS achieves intended results; engaging with, directing and
supporting persons to contribute to the effectiveness of the QMS; promote improvement and
support other members of the management team to demonstrate their leadership as it applies
to their area of responsibility.

5.1.2 Customer Focus

As an organization, we strive to meet our clients’ expectations; top management at Frey
Manufacturing Corporation have demonstrated their leadership and commitment by ensuring
that clients’ requirements and applicable regulatory and statutory requirements are met; that

risks and opportunities that could affect our products and services have been addressed; that
our focus is on consistently providing client satisfaction. N

5.2 Policy

QOur Top Management have developed a quality policy that is in line with the requirements of
the standard. The Policy is available as documented information, is communicated throughout
the organization and is also available to interested parties, as appropriate.

See Document — M02 Quality Policy

5.3 Organizational Roles, Responsibilities and Authorities

Our Top management will ensure that the responsibilities and authorities for relevant roles are
assigned and communicated throughout the organization. The organization has identified,
documented and communicated the roles, respensibilities and authorities of those involved in

the management system and their interrelationships within the organization.

See Dacument — RO1 Job description
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6. Planning
6.1 Actions to Address Risks and Opportunities

We have considered the issues detailed in clause 4.1 and 4.2 of this document and have
determined the risks and opportunities that need to be addressed to assure the QMS can
achieve its intended outcomes; that we prevent or reduce undesired effects and achieve
continual improvement.

We have put a plan in place to address these risks and opportunities and also a plan to
integrate and implement these actions in the QMS and evaluate their effectiveness. We have

produced a risk assessment register to show what has been achieved.

See document — MO3 Risk Assessment Procedure
RO2 Risk Assessment Register

6.2 Quality Objectives and Planning to achieve them
We have established quality objectives at various levels throughout the organization in line with
the requirements of 1S09001:2015 Clauses 6.2.1 and 6.2.2; a document has been produced

detailing these objectives and the procedure around establishing them.

See document — M04 Quality Objectives Procedure Document
RO3 Quality Objectives

6.3 Planning of Changes

If we make changes to our QMS they would be carried out in a planned and systematic manner.
We will consider the purpose of any change, their potential consequences, the integrity of the
QMSs, the availability of resources and the allocation or reallocation of responsibilities and

authorities.

See document — R14 Document Change Request
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7. Support

7.1 Resources

7.1.1 General

We have determined and provided the resources needed for the establishment,
implementation, maintenance and continual improvement of our QMS. We have considered
the capabilities of our existing resources and what we need to obtain from external providers.

7.1.2 People

Those resources include people who have the necessary skills and competencies to effectively
operate our QMS and to meet and exceed our clients’ expectations. Also, see Clause 7.2.

7.1.3 Infrastructure

We have provided the infrastructure determined necessary for the provision of our processes
and conformity of our products and services.

7.1.4 Environment for the Operation of Processes

We have provided the environment determined necessary for the provision of our processes
and conformity of our products and services.

7.1.5 Monitoring and Measuring Resources

We have looked at the requirements of this clause in the standard and have determined that
they are not applicable to the scope of our management system.

7.1.6 Organizational Knowledge

We have determined the knowledge necessary to operate our processes when achieving
conformity of our products and services. We have systems in place to address any changes to
our needs and possible trends that come up from time to time. The knowledge is in the form of
documented information and is available to those who require it. '

7.2 Competence

~

We have determined the competence of people doing work under our control that affects
performance to ensure that these people are competent on the basis of appropriate education,
training or experience and where applicable, take actions to acquire the necessary competence
and evaluate the effectiveness of the actions taken.
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See document — RO5 Competency Record
RO6 Training Record
7.3 Awareness
We have ensured that people doing work under our control are aware of our policies; our
quality objectives relevant to them; their contribution to the effectiveness of the system and

the implications of not conforming to the QMS requirements.

See document — RO6 Training Record

7.4 Communication

We have determined the need for internal and external communications relevant to the system
including on what, when, with whom, how and who would communicate.

See documents: WI 01 Process for Company Meetings
R23 Meeting Minutes
7.5 Documented Information
We have written policies and procedures as appropriate to meet the requirements of our QMS
and the 1S09001:2015 standard. Details of how we produce and control our documented

information are detailed in MO6.

See document — M06 Document Control & Records

8. Operation
8.1 Operational Planning and Control

We have planned, implemented and controlled processes needed to meet requirements for the
provision of our products and services, and to implement the actions determined in clause 6.1
of this document by determining the requirements of our products and services; establishing
criteria for those processes and for the acceptance of our products and services. We have also
determined the resources needed to achieve conformity of our products and services and by
implementing control of the processes in accordance with the detailed criteria.
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We keep documented information to the extent necessary to have confidence that the
processes have been carried out as planned and that demonstrate the conformity of our
products and services,

We shall control planned changes and review the consequences of unintended changes, taking
action to mitigate any adverse effects as necessary. We shall ensure that outsourced processes
are also controlled.

See document — RO7 Typical Packing Slip Template
8.2 Requirements for Pro.ducts and Services
8.2.1 Customer Communication

We communicate with clients where necessary in relation to information related to our
products and services, enquiries, contracts or order handling including changes, customer
property, obtaining their feedback, including complaints and specific contingency actions where
appropriate.

8.2.2 Determination of Requirements Related to Products and Services

When determining the requirements for our products and services offered to potential clients;
we have ensured that applicable regulatory and statutory requirements have been defined and
that we have the ability to meet those requirements and that we can substantiate any claim
made for our products and services.

8.2.3 Review of Requirements Related to Products and Services

We review our Clients’ requirements including those for delivery and post-delivery activities;
any statutory and regulatory requirement applicable to the product and service being provided.
We also review those requirements not stated by the client, when known, plus any contract or
order requirements that are different from the original request.

We conduct this review prior to our commitment to supply our products and services; we
always provide a documented confirmation of the order, even if the client has not; details of all
orders are recorded on document R07.

Where requirements change, we ensure that all relevant documentation is amended and that
personnel are made aware prior to delivery. See procedure WI 07 Purchase Order Processing

and Flow Chart for details of the customer Purchase Order and Change Order process.

See documents - ‘W1 07 Purchase Order Processing and Flow Chart
RO7 Typical Packing Slip Template
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8.2.4 Changes to requirements for products and services

We will ensure that when changes are made to our products and services relevant persons are

made aware and relevant documentation is amended to reflect those changes made.
/‘-,‘

8.3 Design and Development of Products and Services

We have determined that we need to use design and development resources for evidence of
conformity for our products and services and have created specific documented information
detailing how we have approached this requirement.

See document — MO7 Design and Development Procedure
R10 Process for Research, Design and Development
R26 Orders to be filled 2017 and Inventory

8.4 Control of Externally Provided Processes, Products and Services

We have produced a procedure {M08) which details how our organization would deal with the
control of externally provided products and services.

See documents - MO8 Control of Externally provided products and services

R12 External Providers Performance

W! 03 Process of Ordering Inventory

R15 Typical Purchase Order Template
8.5 Production and Service Provision
8.5.1 Control of Production and Service Provision
We have implemented controlled conditions for the production and service provision, including
delivery and post-delivery activities in line with the requirements of Clause 8.5.1 of the
ISO9001: 2015 quality management system standard.
8.5.2 ldéntification and Traceability
Where necessary we have introduced a systém to uniquely identify our products and services
for the purposes of traceability. We retain documented information appropriate to maintaining

identification and traceability.

See documents - WI 05 Process of Traceability
RO7 Typical Packing Slip Template
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8.5.3 Property belonging to Customers or External Providers

We exercise due care and attention when dealing with property belonging to external providers
{including clients). We report any defect, damage or loss to the external provider as soon as it
has been identified by our personnel.

8.5.4 Preservation

We ensure the preservation of our products and services to the extent necessary to maintain
their conformity throughout the production process.

8.5.5 Post-delivery Activities

We ensure that where applicable we meet the requirements for post-delivery activities
associated with our products and services to the extent that we have considered the risks
associated with the products and services, the nature of use and lifetime of the products and
services, customer feedback and statutory and regulatory requirements.

8.5.6 Control of Changes

We review and control changes necessary for the production and service provision to ensure
continued conformity of our products and services. We keep documented records of any such
changes using form R14.

See document - M09 Production and Service Provision
R14 Document Change Request
WI 07 Purchase Order Processing and Flow Chart
RO7 Typical Packing Slip Template

8.6 Release of Products and Services

We have implemented arrangements at appropriate stages of production or service provision
to verify that product and service requirements have been met; evidence of such acceptance
criteria are recorded on the product and service record (see form R15).

Products and services will not be released to our clients until the verification arrangements
have been met; the exception is when authorized by management or by the client themselves.
Appropriate records of who authorized the release are recorded on the product and service

record {see form R15).

See document - RO7 Typical Packing Slip Template p

8.7 Control of Nonconforming Outputs
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We have produced a procedure (M10) which details how our organization would deal with the
control of nonconfarming process outputs, products and services.

See document — M10 Non-conformance & Corrective Action

9. Evaluation

9.1 Monitoring, measurement, analysis and evaluation

9.1.1 General

We have determined what needs to be monitored and measured; the methods for monitoring,
measurement, analysis and evaluation, as applicable, to ensure valid results; when the
monitoring and measuring shall be performed and when the resulés from monitoring and

measurement shall be analyzed and evaluated.

We retain documented information on the results of such monitoring and measurement to
enable us to evaluate the effectiveness of our QMS.

See document — M11 Monitoring and Measurement Results

9.1.2 Customer Satisfaction

We have determined the methods for obtaining information regarding our clients’ perception
of our organization in terms of meeting or exceeding their requirements in the provision of our
products and services. The information gathered is reviewed as part of the Management
Review process.

See document — M11 Monitoring and Measurement Results

9,1.3 Analysis and Evaluation

We analyze and evaluate data gathered as part of our monitoring and measuring activities and
the results are used as part of our Management Review process. .

See document — M11 Monitoring and Measurement Results

9.2 Internal Audit

We conduct internal audits at planned intervals to provide information on whether our QMS
conforms to our requirements, to the requirements of 1S09001:2015 Quality Management
System standard and is effectively implemented and maintained; it also takes into




consideration the importance of the processes concerned. We have implemented a procedure
{M12) that covers in detail the process surrounding the internal audit process.

See document — M12 Internal Audit
R16 Internal Audit Program
R17 Internal Audit Report

9.3 Management Review

Our Top management reviews the organization’s QMS at planned intervals, at least once every
12 months, to ensure its continuing suitability, adequacy and effectiveness. Each review will
take into consideration the status of actions from any previous meetings and any changes in
internal or external issues relevant to our QMS and performance information, including trends
and indicators as detailed in IS09001: 2015 Clause 9.3.1 and 9.3.2.

Information relating to each of these meetings is recorded using document R18 Management
Review Agenda and Minutes

See document — M13 Management Review
R18 Management Review Agenda and Minutes

10 Improvements
10.1 General

We have determined and shall select such opportunities as necessary for improving our clients’
requirements and satisfaction. This will include improving our products and services; correcting,
preventing or reducing undesired effects improving the performance and effectiveness of our
QmMms.

10.2 Nonconformity and Corrective Action

When non-conformity occurs, we shall react to the nonconformity and take action to control
and correct it and then deal with the consequences. We will evaluate the need for action to
eliminate the causes of the nonconformity, in order that it does not recur or occur elsewhere in
the organization. We will implement the actions required and review the effectiveness of any
corrective action taken, update risks and opportunities determined during planning (if
necessary) and make changes to the QMS, where necessary.
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We record all nonconformities, actions taken and the results of any corrective action using the
appropriate documentation.

See documents - M10 Non-conformance and Corrective Action
R19 Non-conformance Report Form
R20 Corrective Action Report Form
R24 FMC RMA -1701RMA Template

10.3 Continual Improvement

We shall continually improve the suitability, adequacy and effectiveness of our QMS. We
consider the results of analysis and evaluation and the outputs from management review to
determine if there are needs or opportunitiés that could be addressed as part of our continual
improvement.
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Contact or
Reference List




Manufacturing ceo.

Departments and Entities Currently using the Signal Pole CP6 Series

Minnesota Department of Transportation
Peter Skweres, P.E.

651-234-7053
Peter.skweres@siate.mn.us

{llinois Department of Transportation
lovan Plascencia, P.E.
847-705-4504

Lukasz. pociecha@illinois.gov

Colorado Department of Transportation
Sam Sanders, P.E.

970-385-1616
Sam.sanders@state.co.us

Utah Department of Transportation
Jesse Sweeten, P.E.
801-965-4924

jsweeten@utah.gov

St. Louis County, MO
Marty Koeller
314-615-0210
Mkoeller2@stlouisco.com

City of Bellevue, WA
Christina Henrie
206-498-1180

chenrie@bellevuewa.gov

City of Sioux Falls, SD
Dustin Posten, P.E.
605-367-1894
dposten@siouxfalls.org

City of Overland Park, KS
Bruce Wacker, P.E.
913-895-6027
Bruce.wacker@opkansas.org

City of Minneapolis, MN

Dave Prehall, P.E.

612-221-5322
Dave.prehali@minneapolismn.qgov

City of Duluth, MN
Earl Stewart, P.E.
218-730-4421

estewart@duluthmn.gov

Virginia Department of Transportation
Bret Galloway, P.E.

804-786-2536

Bret galloway@vdot. virginia.gov

More references available upon request.
Contact:

Mike Frey

Frey Manufacturing Corp.

952-467-4402

Mike@freymfaeorp.com




& Manuractur 11 corp.

Other Pertinent
Information




January 30, 2019

USDepariment 1200 New Jférsey Ave., SE
of Fanspordation Washington, D.C. 20500
Federal Highway
Administration
< . In Reply Refer To:
HSST-1/85-183
Mr., Micheal Frey ’
Frey Manufacturing
13150 Stewart Avenue

Norwood, MN. 55368
Dear Mr, Frey:

This letter is in response to your November 8, 2018 request for the Federal Highway
Administration (FHWA) to review a roadside safety device, hardware, or system for eligibility
for reimbursement under the Federal-aid highway program. This FHIWA letter of eligibility is
assigned FHWA control number $S-183 and is valid until a subsequent letter is'issued by FHWA
that expressly references this device. v e

Decision

The following device is eligible within the length-of-need, with details provided in the form
which is attached as an integral part of this letter:
*  Crosswalk Pedestal Station

Scope of this Letter A

)

To be found eligible for Federal-aid funding, new roadside safety devices stiould meet the crashi
test and evaluation criteria containkd {n the American Association of State Highway and |
Transportation Officials’(AASIHTO) Manual for Assessing Safety Hardware (MASH).
However, the FHWA, the Department of Transportation, and the United States Government do
not regulate the manufacture of roadside safety devices. Eligibility for reimbursement under the
Federal-aid highway program does not establish approval, certification or endorsement of the
device for any particular purpose or use.

This letter is not a determination by the FHWA, the Department of Transportation, or the United
States Government that a vehicle crash involving the device will result in any. particular
outcoime, nor is it a guarantee of the in-service performance of this device, I?r{gper'
manufacturing, installation, and maintenance are required in order for this device (o function as
tested.

This finding of eligibility is limited to the crashworthiness of the system and does not cover other
structural features, nor conformity with the Manual on Uniforin Traffic Cotifrol Devices,

91



-

e

Eligibility for Reimbursement |

Based solely on a review of crash test results and.certifications submitted by the manufacturer,
and the crash test laboratory, FHWA agrees that the device described herein meets the crash test
and evaluation criteria of the AAS,HTQ’S MASH. Therefore, the dévice is eligible for
reimbursement under the Federal-aid highway program if installed under the range of tested

conditions.

Name of system: Crosswalk Pedestal Station
Type of systern:.Sign Support

Test Level: MASH Test Level 3 (TL3)
Testing conducted by: KARCO

Date of request: November 14, 2018

FHWA. concurs with the recommendation of the accredited crash testing laboratory on the
attached Form.

Full Description of the Eligible Device

The device and-supporting documentation, including reports of the crash tests or other tésting
done, videos of ariy: crash testing, and/or drawings of the dévice, are described in the attached
form.

Notice

This eligibility letter is issued for the subject device as tested. Modifications made to the device
are ot covered by this letter. Any modifications to this device should be submitted to the usér
(i.e., state DOT) as per their requirements.

You are expected to supply potential users with sufficient information on design, installation and
maintenance requirements to ensure propér performance.

Youare expected to certify to potential users that the hardware furnished has the same chemistry,
mechanical properties, and geometry as that submitted for review, and that it will meet the test
and evaluation criteria of AASHTO's MASH.

Issuance of this letter does not convey property rights of any sort or-any exclusive privilege. This
letter is based on the premise that information and reports submitted by vou are accurate and
correet. We reserve the fight to modify or revoke this letterif: (1) there are any inaccuraciesin
the information submittéd in support of your réquest for this letter, (2) the qualification testing
was flawed, (3) in-service performance or other information reveals safety problems, (4) the
system i$ significantly different from the version that was crash tested, or. (5) any other
inforniation indicates that the letter was issued in erior or otherwise does not reflect full and
complete information about the crashworthiriess of the system.
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Standard Provisions

* To'prevent misunderstanding by others, this letter of eiigibility designated as FHWA,
control number $5-183 shall not be reproduced except in full. This letter and the {est
documentation upon which it is based are public information, All such letters and
documentation may be reviewed upon request.

¢ This letter shall not be construed as authorization or consent by the FHIWA 1o use,
manufacture, or sell any patented system for which the applicant is not the patent holder,

* This FHWA eligibility lefier is not an expression of any Agency view, position, or
determination of validity, scope, orownership of any intellectual properiy rights toa
specific device or design. Further, this letier does not impute any distribution or licensing
rights to the requester. This FHWA. cligibility Jetter determination s made based solely
on the crash-testing information submitted by the requester. The FH'WA reserves the
right to review and revoke an earlier eligibility determination after receipt of subsequent
information related to crash {esting.

* If'the subject.device is a patented product it may be considered to be proprietary., If
proprietary systems are specified by a highway agency for use on Federal-aid projects:
(a) they must be supplied through competitive bidding with, equally suitable unpatented
items; (b) the highway agency must certify that they are essential for synchronization
with the existing highway facilities or that 1o equally suitable alternative exists; or (c)
they- must be used for research or for a distinctive type of construction on relatively short
sections of road for experimental purposes. Qur regulations concerning proprietary
products are-contained in Title 23, Code of Federal Regnlations, Section 635.411,

Sincerely,

ko] 8 AufdC

“ Michael S. Griffith
Director, Office of Safety Technelogies
Office of Safety

Enclosures
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Veérsion 10,0+ (05/16)
Pdge 1 of 5

Request for Federal Aid Reimbursement Eligibility
of Highway Safety Hardware

Date pf'R‘eiqutesti November 08, 2018 ’ @ New (*Resubmission |
Name: Robeart Ramirez ‘ v
Company: | Applus IDIADA KARCO Engineering
Address: 19270 Holly Rd. Adelanto, CA 92301
Country: {ysa )

To: | Viiciiae!’s, Griffith, Director
" _|FHWA, Oifice of Safety Tethnologles

_ Submitter

I request the following devices be considerad eligible for relmbursement under the Federal-aid
highway program: ’

System Type SubmissionType Device Name/Vagiant | Testing Criterion ;‘3}5:]_
;’S $‘:Breaka$ ??;S!gh @W‘yﬂ@&fasﬁf‘%ﬁi?@ |Crosswalk Pedestal AASHTOMASH — I3
Supports; Mallboxes, & o e [Crossw .
Lothef small sign supports | & En@ineering Analysis  {Station

By submitting this request for review and evaluation by the Federal Highway Administration, | certify
. that the product(s) was.{were) tested in confortity with the AASHTO Manual fof Assessing's"afétg
Hardware and'that the evajuation resuits meet the appropriate evaluation triteria in the MASH..

Individuat or Organization responsible for the product:

Coritact Name: Mike Frey ' Same as Submitter [}
Company Name;  [Frey Manufacturing Same asSubmitter [
Address: 13150 Stewart Ave. Norwood, MN 55368 Sdmé as;Submitter [
Country: USA Sarrie ds Submiftter ]

En_t_ef-below aif‘disclcsurés of ﬁnancia!.lhtereéts as required by the FHWA "Federal-Ald Reimbursement
Eligibility Process for Safety Hardware Devices' document.

Frey Manufacturing and Applus IDIADA KARCO Engineering LLC share no financial Interests betwéen the two.
organizations. This Includes no shared financlal interest but not limited to:

i. Compensation including wages, safaries, commissions, professional fees, of fees for business referrals

fil. Research funding or other forms of research support;

iv. Patents, copyrights, licenses,and other Intellactual property jnterests;

vi: Business ownership andinvestment interests;




Version 10,0, (05716)

Page 2 of 5

+

PRODUCT DESCRIPTION

& New Hardware or F‘Modiffcaﬁi'on ta
| Significant Modification | Existing Hardware: .
The Frey Manufactuiing Crosswalk Pedestal Statian isa support structure composed.of circular support pipe
support and a pedestal base assembly, The as-tested configtiration of the Crosswalk Pedestal Station was
tested with an accessible pedestrian signal [APS} push button station. i ‘
The support pipewas constructed of a 4.5 in, {114 mm) diameter aluminum pipe with a thickness of 0.3'in, (g
mm). The pipe had a length of 4.0 fr, {1:2m). 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 atfached ta the
throtigh bolt and the opposite end was attached to one of‘theméunﬁing anchors,
The pedestal assembly was composed of a pedestal and dccess door. The pedestal was 10.0n. (254 mm) tall
{and had the access door incorporated into one of its sides. The pedastal was arichored tothe ground with four
{4) 0.625 i (16 mm) diameter by 7.5 in, {191 mmj fong threaded studs; four {4) washeérs,and four (nuts) The
anchors had anembedinent depth of 40 in. (102 mm) to 5.0 in, [127 mm), The threaded rods were epoxled
intd a 6.01n. (152 mmj thick concrete pad for this test,

CRASH TESTING

By signature below, the Engineer affiliated with.the testing laboratory, agrees in support .of‘-this;su!;misgfpn tha
all of the.critical and relevant crash tests forthis device listed above weré conducted to mdet the MASH test
criterfa. The Engineer has determined that no other crash tests are necessary to determifie the device meets
the MASH criteria,.

-y

Engineer Name; [ Robert Ramirez |

; I ‘ ' o igialy wgredbyRoten fagues , ’
Engineer Signature: Robert Ramirez B8 smm s,
) T R ey
Addreéss; 9270 Holly. Rd. Adelanto, CA 92301 Same.as Submitter {7
Country: UsA Sapne as Submitter

A brief description of each crash test and its resuit;
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Version 20.0 (05/16}
Page 3 of 5§

Requilred Test. Narrative ‘ Evaliiation
‘Number Description Results

Applus IDTADA KARCO test number
P38154-07. An 1100C test vehicle impacting
{thasupportat a nomina) speed of 19 mph

] (30 km/h), This test Is designed to evaluate ,
the kinetic enetgy required to activate the
release mechanism of the suppott The test
vehicle, 2 2013 Kia Rio 4-door sedai with a
test inertjal weight of 2,442.7 Ibs (1,708,0
kg) Impacted the device ata speed of 19.09:
mph {30.73 km/h), The support was
activated-ina-controlled- manner and did
not cause excessive velocity change . There
3-60(1100C) jwere nointrusion ordeformationofthe  |PASS
occupantcofapartment. The occupant.
impact velocity inthe Jateral and )
longitudinal direction were 2.0 /s {08 wmls)
and 2.3 ft/s (0.7 mis);.respectively. The
ridedown accelerations inthe longitudinal
and lateral ditections were 0.2.g-and 0.1 g,
respactively: The occupant risk vafues ware
below the préferred values in MASH and
therewas no intrusion into the occupant
compartment. The Frey Manufacturing:
CrosswalkPedestal Station met all the
requirements for MASH Test 3-60.

Applus IDIADA KARCO test number
P38154-02, A 1100C teist vehicle impacting
the support ata nominat speed of 62 mph
{100 ken/h). This teétis désigned to evaluate |
the behavior of the fédture durlng high- |
speed impacts, The test vehicle, 2.2013 Kia
Rio 4-door sedan with a test inertial weight
of 2,442.7 1bs {1,108.0 kg} impacted the ‘
device'at a speed of 61,55 mph (99.06 kin/ !
h). The support was activated in a controlled
manner-and did potcause excessive _ ,
velocity change . The device contacted and
cracked the windshield but thé deformation
3-61{1100C) {limits were notexceeded arid there was na | PASS
penetration into the occupant
compartment. The occupant impact:
velocity in the fateral. and longitudinal
direction were 0.7 ft/s (0.2 m/syand 3.6 ft/s.
{1.1.m/s), respectively: The fidedown
accelerations inithe longitudinal and lateral
[directionswere 0.1 g-and 0.2.g,respectively,
The occupant risk values were below the-
preferred valtes in MASH and there was no
penetration into the occupant
compartment. The Frey Manufacturing
Gigsswalk.Pedesta! Station met ali the
requirements for MASH Test 3-61.




Version 10.0 {05/16)
Page 4 of §

Required Test Natrative Evaluation
Number Description Results

Applus IDIADA KARCO test number
P38154-03, An 2270P tést vehicle impacting
the suppoit at a nominal speed of 62 mph
(100 km/h), This testis designed to evaluate
the behavior of the feature during high-
speed impacts. The test vehicle, a 2012 RAM
1500 4-door pickup truck with a test inertial
weight of 4,974.6 Ibs (2,256.5 kg) impacted
the device at a speed of 63.58 mph (101.75
km/h). The support was activated ina
controlled manner and did not cause
excessive velocity change , There was no
3-62(2270P) joccupant compartment deformation or PASS
penetration. The occuipant impact velacity
in the fateral and longitudinal direction
were 2.31t/5 (0.7 m/s) and 3.6 ft/s (1.1 m/s),
respectively, The ridedown accelerations in
the longitudinal and fateral directions were
0.2 g and 0.4 g, respectively. The occupant
‘[risk values were below the preferred values
in MASH and there was no penetration into
the occupant compartment. The Frey
Manufacturing Crosswalk Pedestal Station
met all the requirements for MASH Test
3-52.

Full Scale Crash Testing was done in compliance with MASH by the following accredited crash test
laboratory (cite the laboratory’s accreditation status as noted In the crash test reports.);

Laboratory Name: |Applus IDIADA KARCO Engineering

\ - ngmm:?«unwmmmxgg ) . N .
Laboratory Signature: Robert Ramirez = HoSm ooy

Tate IR LSS0

Address: 9270 Holly Rd. Adelanto, CA 92301 Same as Submitter ]
Country: Usa Same as Submitter {X]
Accreditation Certificate
Number and Dates of current [TL-371 Valid up to Suly 1, 2019
Accreditation period ¢

Submitter Signature*:Robert Ramirez mrammnaios

Tioww- Gl 44 TAPPARTA oy

et e e
SubmitEorm

Bartaty wgred bi Ssdpr st
i)

ATTACHMENTS
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Versian 10.0 (05/16)
Page 5 of 5

Attach 1o this form: _ -

1} Additional disclosures of related financial interest as indicated above.

23 A copy of the full test report, video, and a Test Data Summary Sheet tor each test conducted in

support of this request.

3} A drawing ar drawings of the device(s) that conform to the Task Force-13 Drawing Specifications
[Haedware Guide Diavwing Standards]. For proprietary products, a single isometric line drawing is
usually accepiable to illustrate the product, with detailed specifications, intended use, and contact
information provided on the reverse. Additional drawings (not in TF-13 format) showing details that
are relevant to understanding the dimensions and performance of the device should siso be submiited.
ta facilitate our review.

FHWA Official Business Only:

Eligibility Lettar
Number Date Key Words
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MASH Test 3-60 SUMMARY

0.000s 0.050s 0.150s 0.150s 0.500s
1508 {$60m) My
, = [O9n B30 fﬁ”cj
(2! ans T
P
GENERAL INFORMATION Impact Conditions Occupant Risk
Test AGency..vveeeverses KARCO Engineering, LLGC. Impact Velocity.............. 19.08 mph (30,73 knvh) Longitudinal OM.............. 2015 (0.6 nvs)
KARCO Test Na........... P38154-01 : rpact Angle................ 80.0° Lateral OM......... tremeannnns 2.3 s (0.7 m/s)
Test Besignation.......... 13-6D Location / Orientation...... Offset 17,0 in. (431 mm) Longitudinal m.......,...,,,n.z g
Test Bate....ccvvrrerrarannes 06127118 Kinetic Energy.........uee.. 29,8 Kip-ft (40.4 kJ) Lateral RA .................... O01g
THV coiiineeernevaneener o .23 fh’s (0.7 mfs)
TEST ARTICLE Exit Conditions PHD......ooocvimriiniinnnnnnn. 0.3 g
Name / Model......... vee-e-.. Crosswalk Pedestal Station Exit Velocity.......... rrevan 17.94 nph (28.87 knv'h) ASLriiviirriieneen 011
TYPB.cviaveisiiirimrerrcnani . Support Structure Exit Angle.......oveeeneeiinnes o.0°
Device Height ............. 48%(1.5m) FinalVehicle Position....... 150.8 #1. (46,0 m ) Downstream | {Test Article Deflections
Key Hements................ Support and Pedestal 0,911 (0.3 m) Left Debris Field (longitudinal) . 82, 01t {25.0 m)
Road Surface............... Caoncrate Exit Box Criteria Met........ NA Debris Field {lateral)........ 6.4 1t (2.0.m)
Vehicle Snagging........ ... None
TESTVEHICLE Vehicle Pocketing........... None
Type / Designation.......... 1100C MaximumRoll Angle........ 40" Vehicle Bamage
Year, Nake, and Model.... 2013 Kia Rio Maximum Fiich Angle....... 3.6 * Vehicla Damage Scale..... NIA
Curb Mass.....ccceveeveennee 2,414,01bs {1,005.0 kg) Maximum Yaw Ang!e ...... 0.4" (1, ¢ TR NA
Test nertial Mass........... 2,442.7 bs (1,108.0 kg) Maximum Infrusion.......... WA
Gross Static Mass.......... 2,610.21bs (1.184.0 kg)
o Figure 2 Test 3-60 Summary
14 TR-P38154-01-NC
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0.100 s

1R (O30 m)

(W3S,

742 108 (’??Q

g )

o

00l

GENERAL INFORMATION ‘ Impact Conditions |Occupant Risk
TeStAGENSY. .. vveeeaen KARCO Engineering, LLC. Impact Velocity................ 61.55 mph (89.06 kmi/h} Longitudinal OIV... ...............0.7 ft/s {0.2 mis)
KARCO TestNo...........  P38154-G2 Impact Angle..................; 90.0° Lateral OlV.......cocovnv e 36 Hlis {11 mis})
Test Besignation....... e 381 Location / Osientation........ Offset 17.0 in, (431 mm) Longitudinal RA.......c.eo........ 01g
TestDate.......cooorveenee 06/27/18 Kinalic EnRergy...,..coeumevnn, 308.4 kip-1t (419.5 kJ) Lateral RA.......oceveerevrcrene 0.2 g
. THV. oo 33 VS (1.0 mis)

JTEST ARTICLE Exit Condifions PHD.....cccovmrennns premve e 03g
Name /Model................ Crosswalk Pedestal Station Exit Veloclly.................... 59.31 mph (85.45 kmi/f) ABL, . e vierearenn, omeans esee 0,10
TYPe..coetritvims i Support Structure Exit Angle.....cconnennienn.. 8.0°
Device Height ............. 4381 {1.4m). Final Viehicle Position........344.1 it {1049 m } Downstream Tost Article Deflactions
Key Elements Support and Pedestal 7.0 (2.1 m) Right Debris Field (longitudinal) ...... 288.0 fi. {87.8 m)
Read Surfaca............... Concrele Exit Box Criteria Met......... N/A Debris Fleld (laterai)........, 0.7t (3.0m)

Vethicle Snagging............. None

TEST VEHICLE Vehicle Pocketing............ None
Typse / Designation,......... 1100C Maximum Rall Angle.........3.1" Vehicle Damage
Year, Make, and Model.... 2013 Kia Rio Maximum Pitch Angle....... 51° Vehicle Damage Scale.......... N/A
Curh Mass.........ceernnn. 2,414.0bs (1.085.0 kq} Maximum Yaw Angle........~1.0 " 1813 SO 12FLGNT
Test Inertial Mass........... 24427 Ibs (1,108.0 ko) Maximum Intrusion............... 1.2in. (31 mm}
Gross Static Mass.......... 2.610.2 Ibs {1.184.0-kg)

Figure 3 Test 3-61 Summary
14 TR-P38154-02-NC
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MASH Test 3-62 SUMMARY

0.000s 0.030s 0.060 s 0.090s 0.120s

35
5 A, 34741 (1039 m}
aTn, [2om . &
N <

GENERAL INFORMATION {impact Conditions Qccupant Risk

TestAgency.............. KARCO Engineering, LLC. Impact Velacity................63.22 mph (181,75 km/h) Langitudinal OlV................ 23 Tvs (0.7 mis})

KARCO Test No...........  P38154-03 Impact Angle. .................50.0° Lateral OIV......co e, 3.6 s (1.9 mfs)

Test Designation.......... 362 Location / Orientation........Offset 17.0 in. (431 mm) Longltudina!l RA.................. 0.2-g

TestDate...c.oooveeeiecennan 627118 Kinetic Energy.................664.8 kip-ft (801.3 kJ) Lateral RA......coromemarirnnnn. 04 G

THIV . i, 5.6 8 (1.7 mifs)

TEST ARTICLE {Exit Conditions PHD..cor e teserneian, revmeen 0449

Name / Model................ Crosswalk Pedestal Station Exit Velocily...................,. 62,58 mph (100,71 kmih} ASLeciiiiiieericeinreaens. 810

TYPC.corsvvenraniensecarnneen. Support Structure ExitAngla......c.ccrirevrn v 0.0° .

Device Height ............. 481t (1.5 m} Final Vehicle Position....... 347.4 f. (105.9 m } Downstream Test Article Defloctions

Key Elements................  Supportand Pedestal 9.7 #t. (3.0 m} Right Debris Field (longitudinal} ... 257.0 ft. (78.3 m)

Road Surface...............  Concrete Exit Box Criteria Met......... NIA Debris Field (lateral)......... 14.6 ft. (4.5 m)

Vehicle Snagging............. None

JEST VEHICLE Vehicle Packeling...... . Nane

Type | Designation.......... 2270P Maximum Rall Angle......... D5 Vehicle Damane

Year, Make, and Model.... 2012 RAM 1500 Maximum Pilch Angle....... 3.0 Vehicle Damage Scale........ 12-FR-1

Cutb Mass...c..coooiveeeee 5,119.0 1bs (2,322.0 kg) Maximure Yaw Angle.........-1.7 ° CRC. i ctirsmni e e 12FZENT

Test Inertial Mass...........  4,974.6 Ibs (2,256.5 kg) Maximum Infrusion............. 0.0 in, (0 mm)

Gross Slatic Mass.......... 4,974.6 Ibs (2,256.5 kg}

Figure 3 Test 3-62 Summary

13- TR-P38154-03-NC
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uary 30, 2019 '
LS. Depariment January 30, 1200 New Jersey Ave,, SE
of Targpodation Washington, D,C. 20580
Federal Highwoy
Admirdstration ) ‘
. InReply Refer To:
HSST-1/85-184

Mr. Micheal Frey
Frey Manufacturing
13150.8tewart Avenue
Norwood, MN. 55368

Dear Mr, Frey:

This letter is-in response 1o your November 8. 2018 request for the Federal Highway
Administration (FHWA) to review aroadside safety device, hardware, or system for eligibility
for reimbursement under the Federal-aid highway program, This FHWA letter of eligibility is
assigned FIWA control number SS-184 and is valid until a subsequent letter is'issued by FHW A
that {;:?pressiy references this device, : T

Decision

EE— . , i

The following device is eligible within the length-of-need, with details provided in the form

which is attached as an integral part of this letter:
s Pedestrian Signal Pole

Scope of this Letter v

1 k]

il
¥

To be found eligible for Federal-aid funding, new roadside safety dévices 'sh"oul,é; meet the crash
test andevaluation criteria contaiited in-the Ameriean Assdciation of State Highway,and -
Transportation Officials’(AASHTO) Manual for Assessing Safety Hardware (MASH).
However, the FHWA, the Department of Transportation, and the United States Government do
notregulate the manufacture of roadside safety devices. Eligibility for reimbursement under the
Federal-aid highway program does not establish approval, certification or endorsement of the
device for any particular purpose or use, oo

This letter is not a determination by the FHWA, the Department of Transportation, or the United
States Government that-a vehicle crash involving the device will result.in any particular
outcome, nor is it-a guarantee of the in-service performance of this device. Proper
manufacturing, installation, and maintenance are required in order for this device fo function.as
tested.

This finding of eligibility is limited to the crashworthiness of the system and.does not cover other
structural features, nor conformity with the Manual on Uniform Traffic Contiol Devices.
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Eligibility for Reimbursement

Based sole]y oni a review of erash test results-and certifications submitted by the manufacturer,
and the crash test laboratory, FHWA agrees that the dévice described herein meéis the crash test
and evaluation criteria of the AASHTOs MASH. Therefore, the device is ?eli gible for
reimbursement under the Féderal-ajd highway program if installed under the range of ‘tested
conditions.

Name of system: Pedestrian Signal Pole
Type of system: Sign Support

Test Level: MASH Test Level 3(TL3)
Testing conducted by: KARCO.

Date of request: November 14, 2018

FHWA concurs with the tecommendation of the accredited crash.testing labioratory on the
attached Form.

Bull Description of the Eligible Device

'The device and supporting documentation, including reports.of fhe crash 'tgsgs or ather testing
done, videos of any crash tgs_ting,,a;ﬁd[or,:iraw'ings of the device, are-described in the attached
form.

Notice

Thiis eligibility letter is issued for the subject device as tested, Modi fications made fo the device
are not covered by this Tetter, Any modifications fo this device-should be submitted to the user:
(ie., state DOT) as pér their requirements.

Youare expected to supply. potential users with sufficient information on design, installation and.
maintenance requirenients 1o enstiré. proper performance.

Youare expected'to certify to potential users that the hardware furnished has the same chemistry,
mechanical properties, and geometry as that submitted for review, .and that it will meet the test
and evaluation criteria 6f AASHTO’s MASH.

Issuance of this letter doesnot convey.property rights of any sort or any excélusive privilege, Thig
letter is'based on the premise that ihformation and reports submitted by you.are accurate and
correct. We reserve the:right fo modify or revoke this letter if> (1) there are any inaccuracies.in
the information submitted’in support of your request for this letter, (2) the qualification testing
was flawed, (3) in-service performance or other information reveals safety problems, (4) the
system is significantly different from the version that was crash tested, or (5).any other
informatior indicates that the letter-was issued in egror, or otherwise doés notireflect full and
complete information about the crashworthiness.of the system.
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Standard Provisions

¢ To prevent misunderstanding by others, this letter of eligibility designated as FHWA

control number S$-184 shall not be reproduced except in full. This lefter and the test
documentation upon which it is based are public information. All such letters and
documentation niay be reviewed upon request.

This letter shall not be construed as authorization or consent by the FHWA 1o use,
manufacture, ot sell any patented system for which the applicant is not the patent holder,

This FHWA eligibility letter is not an expression of any Agency view, position, or
determination of validity, scope, or ownership of any intellectual property rights fo a
specific device or.design. Further, this letier does not impute any distribution or licensing
rights to the requester. This FHWA eligibility letter determination is made based solely
on the crash-testing information submitted by the requester. The FHWA reserves the
right to review and revoke an earlier eligibility defermination afier receipt of subsequent
information related to crash testing,

If the subject device is apatented product it may be considered {o be proprietary. If
proprietary systems are specified by a highway agency for use on Federal-aid projects:
(a) they must be supplied through competitive bidding with equally suitable unpatented
items; (b) the highway agency must certify that they are essential forsynchronization
with the existinig highway facilities or that no equally suitable alternative exists; or (c)
they must be used for research or for a distinctive type-of construction on relatively short
sections of road for expérimental purposes. Our regulations concerning proprietary
products are contained in Title 23, Code of Federal Regulations, Section 635.411.

Sincerely,

Michael S. Griffith

Director, Office of Safety Technologies
Office of Safety

Enclosures
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Version 10.0 (05/16)
Page 7 of §

Request for Federal Aid Reimbursement Eligibility
of Highway Safety Hardware

‘Date of Request: |November 08,2018 @:New. (GResubmission
Name; RtébiertRamirez
Company: | Applus IDIADA KARCO Engineering
Address: (9270 Holly,Rd; Adelanto, CA 9230]
Country: {usa

To: Michael 8. Griffith, Director
' [FHWA, . Olfice of Safaty Technologies

Submitter

I request the following devices be considered eligible for reifibursement under the Federal-aid
highway program.

Deyvice & Testing Criterlon - Enter from 1ig ht to left starting with Test Level

System Type Submissicn Type Device Name./ Varlant. | Testing Criterfon LZE:;I
Supports, Mailboxes, & i . edestrian Signal Pole
other smalt sign supports (SEngineering Analysis

By submitting this request for ;e”vigyi and evaluation by the Federal Highway Administration, | certify
that the product(s) was (were) tested in conformity with the AASHTO Manual for Assessing Safety
Hardware and that the evaluation results meet the appropriate evaluation criteria in the MASH.

Individual or Organization resp onsibfe for the product;

Contact Name:  |Mike Frey ‘ Same as Submitter [ ]
Company Name;  |Frey Manufacturing Same as Submitter [ ]
Address; 13150 Stewart Ave, Norwood, MN 55368 Same as Submitter [7]
Country: Jusa Same as Submitter [

Enter below all disclosures of financial interests as required by the FHWA ‘Fedefal-Aid Reimburserient
Eligibility Process for Safety Hardware Devices’ document;

Frey Manufacturing and Applus IDIADA®KARCO Engineering LLC share no fimancial interests between the two
organizations. This includes no shared financial interest but not limited to:

L. Campensation including wages, salaries, commissions, professional fees, or fees for business referrals

iil. Research funding or other forms of research support;

iv, Patents, copyrights, icenses, and otherintellactual property interests;

. vi. Business ownership and investment interasts;
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Version-10.0 {05/16)

Page 2 of &
PRODUCT DESCRIPTION
ONewHardware-or 7 ¢~ Modification to
* Significant Modification Exlsting Hardware

anchars had an émbedment depth o .
into 36,0.in. {152 mm}:thick conciete pad for this test.

The Frey Manufacturing Pedestrian Signal Pole is a support structure composed of circular pipesupportand a
signal pedestal assembly. The as-tested configuration of the Pedestrian SignalPole was tested with an
‘accessible pedestrian signal {APS) push button stationand teaffic conitiol signal controllers, .

The support was canstructed of a 4.5 in. (374 om) diameter aluminum pipe with athicknessof 03 In. {8 mm);
The pipe had alength of 15.0 ft:(4.6 m), The bottom of the suppoit pipe was threaded into the pedestal
assembly.and secured In place with two (2) set screws.

The pedestal assembly was comp%%seq ofa pedestal and access dook, ‘fh e pedestal was 10.0 in. (254 mm} tall

and had the access door incorporated into one of its sides, The pede;ta‘!w%s anchored-to the ground with four
{4)0.625 in. (16 mm) diatheter by 7.5 . {191 mm) fong threaded studs, four (4) washers, and four (alits). The

f4.0in. (102mm)to5,01n. (1 27 mim). Thiethreaded rods were epoxied

CRASH TESTING

k3

By signature below, the. Eiigingg;éﬁiliag@d with the testing laboratory, agrees in support of this submission that,

Shy

all of thecritjcal and relevant crash tests for this device listed above wefe conducted to meet the MASH test
criteriz, The Engineer has deétermined that fio ther crash tests are necessary to determine the device medts

the MASH criteria,
Engineer Name: i Robert Ramirez
LT e | DuubgsmnedbyRbentamies
Engineer Signature; 1Robert Ramirez bt e
- ’ 'y Bl MKV I r-0R 00 .
Address: +|9270 Holly Rd. Adelanto, CA'92301 * |Same as Subshitter
Country: "lUsa [same as Submitter )

‘Abrief deseription of aachicrash testgnd ifs result:
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Version 10.0- (05/16)

Page 3 of 5

Required Test |

Number

Narrative
Descnpﬂbn

Evaluation.

3:60 (1700C}

Applus IDIADA KARCO test number
P38168-01. An 1100C. test vehicle Impacting
the supportata nominalispead of 19 mph:
(30 kmy/h), This test is designed to evaluate
the kinetic energy required to activate the
release-mechanism of the support, The test
vehicle, a 2013 Kia Rlo 4-door sedan with &
test inertial welght of 2;426,7-1bs (1, mn 5
kg) impacted the devicadt a speed of 18.68
rmph (36.06 krivh). The support was
activated in a controlled manner and:did
not cause excessive velocity change . The
device Impacted therobf butthe
deformation limits were not exceeded.and
there was no penetration Into the occupant,
compartment. The occupant Impact
velocity in the !atera] and lonigitudinal_
directioh weré 03 ft/s (0 1 m/s) and 4.2 ft/s
(1.5 m/s), respactively. The ridedown
accelerations nthe ionglfudinai and literal

directiohs were 05gand10g, respectiveiy, ‘

The. Frey Manufacturing Pedestdan Signal
Polé met:all the requiréments for MASH Test
350,

PASS:

Results

361 {1100C)

7

App:uiibzaaA KARCO test number

P38168-02.-An 1100C test vehicle Impactmg ;

the support ata lominal speed of 62 fph
(100 ken/h), This fest. w'des!gned to evajuate
the behavinr of the feature during hi‘gh-
speed impacts. The tes'i vehicle;a 2012 Kia
Rio 4-dgor sedan with.a festInertial wéight
of 2,410,7 1bs {1,093.5 kg) impacted thé
device at a'speed of 60:99.mph (98.15 kmy
h). The: support.was activated i a controlled
fannerand did not cause excessive
velocity change «The devnce rotated over
the top of the vehicle.and did not contact
the wiidshield 6r -oof. The-occupantinipact
velocity in the lateral. and !ong:tudinal
direction were 0.3 ft/s (1,0.m/s) and 1.0 ft/5
(3.3 m/s}, respectively. The ridedawn
accelerations in the longitudinal and lateral
directions were 0.2 g and 6.3 g, vespectivaly;

Theoccupant sk values werd below the.
ipreferred values in MASH and there wising, |

penetration into the:occupant.
corpartment, The Frey Mantifacturing
Pedestriap Signal Pole metall the

requi:emeqts for MASH Tast3-61.

PASS
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Version 10.0 (05/16)

Page 4 of 5

| Required Test
Number

Narrative
Description

Evaluation
Results.

3-62(2270P)

Applus IDIADA KARCO test number
P38168-03. An 2270P tést vehicle impacling.
the support at a nominal speed of 62 mph
{100 km/h). This test is designed to evaluate
the behavior of the feature during high-
speed impacts. The test vehicle, a 2012 RAM
1500 4-door pickup truck with a test inertial
weight of 5,060.6 Ibs {2;295.5 kg) impacted
thedevice at a speed of 63.58 mph {101.75
km/h). The support was activated in a
controlléd manner and.did not cause
excessive velocity change . There was no
occupant compartment:deformation or
penetration. There was not sufficlent
velocity change to create occupant impact
velocities and as a result the ridedown
accelerations were als5 zero. The occupant
risk values were below the preferred valies
in MASH and there was no penetration into
the occupant compartient. The Frey
Manufatturing Pedestrian Signal Pole met
all the réquirements fof MASH Test 3-62.

PASS

Full Scale Crash Testing was done in compliance with MASH by the following acciedited crash test
laboratory [cite the laboratory’s accreditation status as noted in the crash test réports.):

Laboratory Name: ‘;| Applus IDIADA KARCO Engfneering
~ ! . Dugatly vigned by Rober Ravires ‘ -
Laboratory Signature: RoBert Ramirez  ABEiiieiiimon mrmtmine
¥ : Date: 2008 41,14 09 4612, 0800
Address; 9270 Holly Rd. Adelanto, CA 92301 |Same as Subinitter
Country: Usa |Same as Submitter

Accreditation Certificate '
Number and Dates of current ITL-371 Valid upto uly 1, 2019
Accreditation period :

Sheprly k! Mateyuf
™ m&qﬂaﬂ‘—ﬁm

Stbmitter Signature®: Robert Ramirezismearzir

7 P MRS e A

ATTACHMENTS
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Version 10.0: (05/16)
Page 5 of §

Attach to this form:

1) Additional disclosures of reldted financial interest as indicated above.

2) A copy of the full test report, video, and a Test Data Summiary Sheet for each fest conducted in

support of this request.

3) A drawing or drawings of the device(s) that conform to the Task Force-13 Drawing Specifications
{Hardware Guide Drawing Stindards]. For propriétary products, & single Isometric line drawing is
usually acceptable to illustrate thie product, with detailed specifications, intended use, and contact
information provided on the rizversé,.Addi'tional_ drawings (not.in TF-13 format) showing details that
dre relevant to understanding the dimensions and performance of the dé&vigeshoutd also be submitted
to facilitate our review.

EHWA Oificial Bisiness Only:
Eligibility Letter ,
Number ' Dite Key Words
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0.200s

MASH Test 3-60 SUMMARY

0.800s

1.000 s

87.2 %, 126 Gm}]

B8R 120m] 7 )
~ AT |
L
GENERAL INFORMATION Impact Conditions #Occugant_!_%isk
Test Agericy.......coeenn. KARCO Engineering, LLC. impact Velocily................ 18.68 mph (30.06. kmvh) Longitudinal OIV................ 0.3 #/s (0.1 m/s)
KARCO TestNo......,.... P38168-01 Impact Angle............ breaenas [1X Lateral Olv... seemnennnines 4.8 1 (1.5 mifs)
Test Designation.......... 3-60 Location / Onanlatmn .. Offset 17.0 in. (431 mm) Langitudinal RA crresrreenen 3.5 G
TestDate...........c..p-....  06/28M18 Kinetic Energy.............. 28,3 kip-f1 (38.4 kd) Lateral RA..........ooceeene, +10g¢g
THIV .. 4.9 /8 (1.5 mls)
TEST ARTICLE ' Exit Conditions S R P
Name / Moded................ Pedestrian Signat Pole Exit Velogity..........o......... . 16.47 mph {2651 kmth} ASL. e e 016
TYPE..oreireirrivivaccnrenee. Support Struclure ExtANgle.......cvvineen 00°
Device Helght drrrnenniees MBH (4.5m) Final Vehicle 87.2ft. (26.6 m ) Downstream | |Test Article Deflections
Key Elements.........,...... Support and Pedestal ' 6.6 ft. (2 m} Right Debris Field {longitudinal} ... 65.3 ft, (19.9 m)
Road Surface...............  Concrete Exit Box Criteria Mat.......... N/A Debiis Field {fateral)......... 798 (24m)
Vehicle Snagging. ............. None
TEST VEHICLE Vehicle Packeting.............. None
Type / Designation........... 1100C Maximum Roll Angle........... ~12.3° Vehicle Damage -
Year, Make, and Model.... 2013 Kia Rio Maximum Pitch Angle........ ga-s Vehicle Damage Scale..,.... N/A
Curb Mass...oovvvveiennn.n v 2,538.6 tbs (1,151.5kg) Maximum Yaw Angle......... -2.4° CDC...ciirrrie e senreeen e 12TCDWA
Test Inedial Mass........... 2,426.1 1bs (1,100.5 kg} Maximum Intrusion........ oot 2.9 0. (58 mm)
Gross Static Mass.......... 2.690.4 Ibs {1,175.0 kq)
Figure 3 Test 3-60 Summary

LLl
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Key Elemenis................

Support and Pedestal

Road Surface............... Concrele

TEST VEHICLE
Type 7 Designation.......... 1100C
Year, Make, and Model.... 2012 Kia Rio
Curb Mass.......cccerriume 2,497.8 lbs (1,133.0 kg)
‘Test Inertial Mass........... 2,410.7 bs {1,093.5 kg)
Gross Static Mass.......... 2579.41hs {1,170.0 kq)

Exit Box Critarla Met..........

1241 (3.8 m) Left
NIA

0400 0.300 s 0.200s 0.100s 0.050s 0.000 s
500.3 ft (152.5m)
#g
a 1241 fs,s m)
- ?:"h:'"“gﬁ—k
GENERAL INFORMATION Impact Conditions Occeupant Risk
Test Agency.............., KARGO Engineering, LLC, Impact Velacity................ 80.99 mph {98.15 km/h) Longitadinal QiV......,........ 0.3 mfs (1.0 1)
KARCO Test No.......... P38165-02 Impact Angle.....................0.0° Lateral OIV...........ovvvenye. 1.0 8 (3.3 fils)
Test Designation.......... 3-61 Location / Orientation......... Offset 17.0 in. (431 mm) Longitudinal RA... ............ 0.2 o)
TestDate.....ccovrvvarennnn 06/28/18 Kinetic 295.7 Kip-ft {406.4 kJ) Laleral RA........ccceoeenir.. 0.3 9
’ THIV...ccccieie e, 1.0 mi/s (3.3 {i/s)
TESTARTICLE Exit Conditions PHD.......covivimmrecennenn.. 0.3 g
Name { Model. ............... Pedestrian Signal Pole Exit Velocily..................... 58.06 mph (93.44 km/h) AL a0 020
TP e e Suppon Structure ExitAngle..............,......... 0.0° _
Bevice Height ............. 1481t (4:5m) Final Vehicle 5003 ft (1525 m ) dw Test Article Deffections

Debris Field (longitudinal) ... 146.8 1. (44.7 m)
Debris Field (fateral}......... 17.91. {5.5 m)

Vehicle Snagging.,............ None

Vehicle Packetiny..............None

Maximum Roll Angle..........4.4° Vehicte Damage

Maximum PFitch Angle........ 56*¢ Vehicle Damage Scale....... N/A
Maximum YawAngle......... -3.1 cong............ oseenan perimias « NiA

Figure 2 Test 3.61 Summary

Maximum Intrusion............ N/A

t
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MASH Test 3-62 SUMMARY

-

G400 s 0.300s 0.200s 0.100s 0050s 0.000s
//Qnirfs
- 301.48(91.8m) Ay
‘ .
. =
LI N iy =
» - - . Z.8% [0.34m]
-»
»

[GENERAL INFORMATION

Test Agency...............
KARCO Test No...........
Test Designation..........
TestDale....................
TEST ARTICLE

TYPB . eerirrienrens

Road Surface...............

TEST VEHICLE

Curb Mass....ocunemeennrsnss
Test Inertial Mass...,

Name /Model................

Devico Height ............
Key Elements................

" Type ! Designation..........
Year, Make, and Model....

Gross Stalic Mass..........
Figure 2 Test 3-62 Summary

KARCO Engineering, LLC,
P38168-03

3-82

06128118

Pedestrian Signal Pole
Suppart Structure
1481t (4.5m)
Support and Pedastal
Concrate

2270P

2012 RAM 1500
5,025.4 Ibs {2,279.5 kg)
5,060.6 Ibs (2,295.5 kg)
5.060.6 Ibs (2.295.5 k

limpact Conditions

Impact Velacily.............

Impact Angle.......cceevveerannn
Location f Orientation...........

Kinetic

Exif Conditions
Exit Velocity,......c.osvveise..
EXIANGIR.. it

Final Vehicle

Exit Box Criteria Mat..........

Vehicle Snagging...............
‘Vehicle Pocketing..............
Maximum Reoll Angle...........
Maximum Pjtch Angle.........

Maximum Yaw Angle..........

60.34 mph {97.10 km/h)
0.0°

Offset fowards driver side
615.8 kip-ft (835.0 kJ}

58,13 mph (95,17 km/h)
0.0

011 {91.8m ) dw
288 (0.9m)let

NiA

None

None

28"

0g®

-4.0 ¢

[Occupant Risk

1Test Article Deflections
Debris Field (longitudinal) ... 161.1 ft. (49.1 m)
Debris Field (lateral).....

Vehicle Damage
CDC.orreeree

Maxirum intrusion. ...

Longitudinal OIV........c.oo... WA
Lateral OIV.......oo v, NIA
Longitudinal RA...............~ N/A
Lateral RA..uveereee e NIA
THIV....... narre by s e s emnn bt n N/A
PHO.....iiireepeeervvraran e NIA
ASlc e crsnerirerer e NIA

e 1B.OH. (5.8 m)

Vehicle Damage Scale........ 12-FL-2

e 1ZELDWE

....... NO measureable
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Manufacturing co.

13150 STEWART AVE. * NORWOOD, MN 55368-9675
PHONE (952) 467-4402; Toll Free Fax: 1-866-941-FREY (3739)
Mobile: (612) 780-2797
E-MAIL: Freymfg@FreyMfgCorp.com; Website: FreyMfgCorp.com

March 27, 2019

Signal Pole, CP6 Series Generic Specification
Edit as required, reference with other state specifications as required.

Requirements:
1. Shall be constructed of aluminum.
a. Shall be clear anodized. (insert color)
a. Shall have black powder coat finish. (irtl:rt color)
2, Shall not have any sharp edges.
a. Edges shall be rounded.
3. Shall have a foot print of 7 inches by 7 inches.
4. Shall have a base height of 10 inches tall.

5. Shali 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 ¥ inch stainless steel anchor rods imbedded in
adhesive. Adhesive shall be 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 clear anodized. (insert color)
or
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a. Shall have black powdef coat finish. (insert color)
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. Pipe heights shall accommodate load specifications.

a.Pedestal support pipe under 10” tall 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 a washer, 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 a 5/8" washer and nut.

b.Pedestal support pipe equal to or greater than 10’ tall and base shall not be required to include
a cable tether.

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 flb.
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 aluminum with clear anodized. (insert color)
or

a. Shall have black powder coat finish. (insert color)

b. Shall be attached with stainless steel hardware.

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 clear anodized. (insert color)
a. Shall have black powder coat finish. gflsert color)
b. Allen bolts shall be flush with the outside of cap
13. 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.

c. Other signal and sign equipment or accessories shall be installed as per those specification
sections.

14, Frangible base shall be AASHTO MASH Breakaway Tested at an accredited laboratory.

17
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AGREEMENT TERMS AND CONDITIONS
Apply to All Sales

1. General Terms and Conditions

All sales of material or equipment by Frey Manufacturing Corporation (herein after known
as FMC) are expressly conditioned upon the terms and conditions set forth below. Any additional
terms or conditions set forth on the purchase order of the Purchaser or in any similar such
communications shall not be binding or effective unless asserted to in writing by an officer of
FMC. All pricing is shown and made in United States Dollars (USD).

2. Terms

Purchase Orders and shipping shall be pre-paid unless an FMC credit application has
been submitted and approved.

The terms of the sale of merchandise listed on the front of the invoice shall be subject to
the terms as listed on the front of the invoice. A FINANCE CHARGE is added if not paid within
35 days.

3. Cancellation

Purchaser may cancel order only by mutual agreement based upon payment to FMC of
reasonable and proper cancellation charges. No cancellation of any kind may be made after an
order has been shipped and/or invoiced.

4. Returned Goods

Materials and equipment must not be returned without advance written consent of FMC
and a Return Materials Authorization (RMA) number. Except for provisions made in No. 5
Warranty and Limit of Liability, no returns of equipment shall be allowed after 60 days of the
original billing date of equipment. All returns will be subject to a restocking charge of 20%.
Returned materials must be new, unused and complete as originally shipped. Any equipment
not returned in such condition may be rejected or incur additional restocking charges, or returned
at Purchaser's prepaid expense plus 10% handling charge.

No return shall be allowed for custom ordered assemblies of paris, colored or coated
finished parts except for provisions made in No. 5 Warranty and Limit of Liability.

5. Warranty And Limit Of Liability

FMC warrants for a period of ninety (80) days from the date of original billing date that the
items manufactured by FMC and sold hereunder will be free from defects in material and
workmanship. FMC's sole obligation in the event of breach of such warranty, shall be repair or
replacement and shipping of the items which were manufactured by FMC at no cost to Purchaser.
THIS WARRANTY IS IN LIEU OF ALL AND ANY OTHER WARRANTIES OF ANY KIND,
EXPRESS OR IMPLIED. No items shall be returned to FMC without its prior written permission.
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Failure of items as a result of unauthorized service, improper handling, or installation are not
covered by this warranty.

6. Damages

FMC shall not be liable for any damages caused by delay in delivery or in any other
performance under this Agreement. The sole and exclusive remedy for any breach of warranties
or merchantability or fitness, and the sole remedy for FMC's liability of any kind, including liability
for negligence, with respect {o the items purchased hereunder and with respect to all performance
by FMC under or pursuant io this Agreement, shall be limited to the repair or replacement
specified under Paragraph (5) hereof, and shall in no event include any incidental or
consequential damages. .

7 Delays

If FMC suffers delay in performance due to any cause beyond its control, such as act of
God, war, act of government, act or omission of Purchaser, fire, flood, strike or labor trouble,
sabotage, delay in obtaining from others suitable services, materials, components, equipment or
transportation, the time of periormance shall be extended a period of time equal to the period of
the delay and its consequences. FMC will give to the Purchaser notice in writing within a
reasonable time after FMC becomes aware of any such delay.

FMC does not inventory custom finished parts or assemblies and may require a set up
charge and additional time for custom finished parts or assemblies.

8. Purchase Orders

Purchase Orders may be filled within 21 calendar days of acknowledgement of receipt
at FMC, or within fwo weeks of the requested shipment date noted on the purchase order. Ifa
longer time is required to fill a purchase order, FMC will notify Purchaser in writing with an
estimate date of shipment. Custom colorsffinishes may require additional time. Orders
requiring shipment within 21 days will be considered ASAP and may incur reasonable and/or
unavoidable additional handling charges. As in the past, FMC will make every effort to get your
materials delivered as requested without additional ASAP charges. If Purchaser requires same
day, next day, 2nd day shipment, call FMC to confirm availability. Large quantity (approximately
300+ of an assembly) orders may require additional time, and may have additional discount
and shipping cost advantages. Request FMC for quotation and/or confirmation of estimated
delivery time.

Purchase Order must include a Ship To: Company Name, Contact Name, Physical
Address and Phone Number for point of delivery. Other information will be added to the P.O.
as instructed (Job#, etc.). Verify with FMC prior to requesting a job site delivery.

When material certifications are required, the request must appear on the Purchase
Order.

Purchase Orders may be invoiced against an open or blanket customer Purchase Order
agreement (State, County, City etc.), however the originator of the Purchase Order for delivery
of products ordered shall also be responsible for payment.
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Where a Certificate Of Liability (COL) insurance policy is required for an order, the
insurance requirements must be in writing and disclosed at the time of quotation request.
Unless other arrangements are made in writing, the COL amount will be added to the quotation
as a line item and must appear in the Purchase Order. Sufficient time for FMC to obtain a COL
quotation must be permitted and can vary with requirements.

For a credit card payment, the credit card surcharge will be added to the Total Amount
Due on the Invoice at time of charge, see Credit Card Payments below,

Any Taxes that may be applicable to the Purchase Order must be included as a line
item on your Purchase Order. Taxes may not be included on a Quote from FMC.

All pricing and payment for Purchase Order must be in United States Dollars (USD).

9. Shipments

All shipments are Freight On Board (F.O.B.) factory in Norwood, Minnesota. The carrier
must be selected by FMC unless other prior arrangements have been made in writing. Any
shipping, insurance, and handling fees will be pre-paid and added to the invoice. Unless stated
in writing from FMC, errors in the shipment shall be brought to the attention of FMC within 10
business days of invoice or the Purchase Order will be considered complete and closed. Any
errors in shipment made by FMC shall be remedied and shipped at the expense of FMC.
Shipping claims from damage resulting in transit shall be made with the carrier.

10. Payments And Finance Charge

All payments are made directly to FMC. Any payment not paid within 35 days of the original
Invoice Date of the invoice, is subject to the highest FINANCE CHARGE allowable by law. Non-
payment will also be subject to the Purchaser paying all collection, attorney’s fees and court costs
incurred by FMC for such collection. Originator of Purchase Order shall be responsible for
payment of invoice.

Any discrepancies, errors or omissions shall be brought to the attention of FMC within 7
business days of Invoice date.

11. Credit Card Payments

Products and services shall have a credit card convenience fee to the FMC Invoice Total
Amount Due not to exceed 5% per transaction. Credit cards accepted are: Visa, MasterCard,
American Express, Discover, JCB, or UnionPay. Convenience fee is subject to change with credit
card service fees. Required information to make a credit card charge: Card Company, Account
Number, Expiration Date, Card Security Numbeér, Name on Card, Card Billing Zip Code.

Orders made with a credit card will be charged prior to shipment unless other prior
arrangements have been made.
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Manufacturing co.

13150 Stewart Ave., Norwood, MN 55368
www.freymigcorp.com
952-467-4402  freymfg@freymfgcorp.com

CERTIFICATE OF COMPLIANCE

For: Review of Product

| certify that the information listed in this submittal package is true and accurate
with verifiable, documented, and current certifications, reports, and claims.

| also certify that | am an official binding agent of the manufacturer and
authorized to submit all information and other requests for the purpose of providing an
accurate and complete understanding for the persons reviewing this package.

Signed: kkﬂ%—
Printed Name:__Michael Frey

Title:_Business Development Director

Company:_Frey Manufacturin
Date;_02/13/2019
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Manufacturing cor.

Thank you for the opportunity to provide information about our product.

We hope to provide products for use on your infrastructure soon.

END OF INFORMATION PACKAGE
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TRAFFIC SIGNAL GENERAL REQUIREMENTS
Effective: May 22, 2002

Revised: March 25, 2016

800.01TS

These Traffic Signal Special Provisions and the "District One Standard Traffic Signal Design
Details” supplement the requirements of the State of lllinois “Standard Specifications for Road
and Bridge Construction.” The intent of these Special Provisions is to prescribe the materials
and construction methods commonly used for traffic signal installations.

* All material furnished shall be new unless otherwise noted herein.

» Traffic signal construction and maintenance work shall be performed by personnel
holding current IMSA Traffic Signal Technician Level Il certification. A copy of the
certification shall be immediately available upon request of the Engineer.

* The work to be done under this contract consists of furnishing, installing and maintaining
all traffic signal work and items as specified in the Plans and as specified herein in a
manner acceptable and approved by the Engineer.

Definitions of Terms.
Add the following to Section 101 of the Standard Specifications:

101.56 Vendor. Company that sells a particular type of product directly to the contractor or the
Equipment Supplier.

101.57 Equipment supplier. Company that supplies, represents and provides technical support
for IDOT District One approved traffic signal controllers and other related equipment. The
Equipment Supplier shall be located within IDOT District One and shall:
» Be full service with on-site facilities to assemble, test and trouble-shoot traffic signal
controllers and cabinet assemblies. .
s Maintain an inventory of IDOT District One approved controllers and cabinets.
» Be staffed with permanent sales and technical personnel able to provide traffic signal
controller and cabinet expertise and support.
s Technical staff shall hold current IMSA Traffic Signal Technician Level Il certification
and shall attend fraffic signal furn-ons and inspections with a minimum 14 calendar day
notice.

Submittals.
Revise Article 801.05 of the Standard Specifications to read:

All material approval requests shall be submitted electronically through the District's SharePoint
System unless directed otherwise by the Engineer. Electronic material submittals shall follow
the District's Traffic Operations Construction Submittals guidelines. General requirements
include;

1. All material approval requests shall be made prior to or no later than the date of the
preconsfruction meeting. A list of major traffic signal items can be found in Article




10.

11.

12.

801.05. Material or equipment which is similar or identical shall be the product of the
same manufacturer, unless necessary for system continuity. Traffic signal materials and
equipment shall bear the U.L. label whenever such labeling is available.

Product data and shop drawings shall be assembled by pay item. Only the top sheet of
each pay item submitial will be stamped by the Department with the review status,
except shop drawings for mast arm pole assemblies and the like will be stamped with
the review status on each sheet.

Original manufacturer published product data and shop drawing sheets with legible
dimensions and details shall be submitted for review.

When hard copy submittals are necessary, four complete copies of the manufacturer’s
descriptive literatures and technical data for the fraffic signal materials shall be
submitied. For hard copy or electronic submittals, the descriptive literature and technical
data shall be adequate for determining whether the materials meet the requirements of
the plans and specifications. If the literature contains more than one item, the
Contractor shall indicate which item or items will be furnished.

When hard copy submittals are necessary for structural elements, four complete copies
of the shop drawings for the mast arm assemblies and poles, and the combination mast
arm assemblies and poles showing, in detail, the fabrication thereof and the certified miil
analyses of the materials used in the fabrication, anchor rods, and reinforcing materials
shall be submitted.

Partial or incomplete submittals will be returned without review.

Certain non-standard mast arm poles and special structural elements will require
additional review from IDOT’s Central Office. Examples include ornamental/decorative,
non-standard Jength mast arm pole assemblies and monotube structures. The
Contractor shall account for the additional review time in his schedule.

The contract number or permit number, project location/limits and corresponding pay
code number must be on each sheet of correspondence, catalog cuis and mast arm
poles and assemblies drawings.

Where certifications and/or warranties are specified, the information submitted for
approval shall include ceriifications and warranties. Certifications involving inspections,
and/or tests of material shall be complete with all test data, dates, and times.

After the Engineer reviews the submittals for conformance with the design concept of the
project, the Engineer will stamp the drawings indicating their status as ‘Approved’,
‘Approved-As-Noted’, ‘Disapproved’, or ‘Incomplete’. Since the Engineer's review is for
conformance with the design concept only, it is the Contractor's responsibility to
coordinate the various items into a working system as specified. The Coniractor shall
not be relieved from responsibility for errors or omissions in the shop, working, layout
drawings, or other documents by the Department's approval thereof. The Contractor
must still be in full compliance with contract and specification requirements.

The Contractor shall secure approved materials in a timely manner to assure
construction schedules are not delayed,

All submitted items reviewed and marked '‘APPROVED AS NOTED', ‘DISAPPROVED’,
or ‘INCOMPLETE’ are to be resubmitied in their entirety, unless otherwise indicated
within the submittal comments, with a disposition of previous commenis fo verify contract
compliance at no additional cost to the contract.




13.  Exceptions to and deviations from the requirements of the Contract Documents will not
be allowed. It is the Contractor's responsibility to note any deviations from Contract
requirements at the time of submittal and to make any requests for deviations in writing
to the Engineer. In general, substitutions will not be acceptable. Requests for
substitutions must demonstrate that the proposed substitution is superior to the material
or equipment required by the Contract Documents. No exceptions, deviations or
substitutions will be permitted without the approval of the Engineer.

14.  Contractor shall not order major equipment such as mast arm assemblies prior to
Engineer approval of the Contractor marked proposed traffic signal equipment locations
to assure proper placement of contract required traffic signal displays, push buttons and
other facilities. Field adjustments may require changes in proposed mast arm length
and other coordination.

Marking Proposed Locations.
Revise “Marking Proposed Locations for Highway Lighting System” of Article 801.09 to read
“Marking Proposed Locations for Highway Lighting System and Traffic Signals.”

Add the following to Article 801.08 of the Standard Specifications:

It shall be the contractor's responsibility to verify all dimensions and conditions existing in the
field prior to ordering materfals and beginning construction. This shall include locating the mast
arm foundations and verifying the mast arms lengths.

Inspection of Electrical Systems.
Add the following to Article 801.10 of the Standard Specifications:

(c) All cabinets including temporary traffic signal cabinets shall be assembled by an approved
equipment supplier in District One. The Depariment reserves the right to request any
controller and cabinet to be tested at the equipment supplier's facility prior to field
installation, at no extra cost to this contract.

Maintenance and Responsibility.
Revise Article 801.11 of the Standard Specifications to read:

a. Existing traffic signal installations and/or any electrical facilities at all or various
locations may be altered or reconstructed totally or partially as part of the work
on this Coniract. The Contractor is hereby advised that all traffic control
equipment, presenily installed at these locations, may be the property of the
State of lllinois, Department of Transportation, Division of Highways, County,
Private Developer, Municipality or Transit Agency in which they are located.
Once the Contractor has begun any work on any portion of the project, all traffic
signals within the limits of this contract or those which have the item
"Maintenance of Existing Traffic Signal Installation,” “Temporary Traffic Signal
Installation(s)” and/or “Maintenance of Existing Flashing Beacon Installation,”
shall become the full responsibility of the Contractor. The Contractor shall supply
the Engineer, Area Traffic Signal Maintenance and Operations Engineer, IDOT



ComCenter and the Department's Electrical Maintenance Contractor with two 24-
hour emergency contact names and telephone numbers.

Automatic Traffic Enforcement equipment such as red lighting running and
railroad crossing camera systems are owned and operated by others and the
Contractor shall not be responsible for maintaining this equipment.

Regional transit, County and other agencies may also have equipment
connected to existing traffic signal or peripheral equipment such as PTZ
cameras, switches, transit signal priority (TSP and BRT) servers and other
devices that shall be included with traffic signal maintenance at no additional cost
to the contract.

When the project has a pay item for "Maintenance of Existing Traffic Signal
Installation,” “Temporary Traffic Signal Installation(s)” and/or “Maintenance of
Existing Flashing Beacon Installation,” the Contractor must notify both the Area
Traffic Signal Maintenance and Operations Engineer at (847) 705-4424 and the
Department’'s Electrical Maintenance Contractor, of their intent to begin any
physical construction work on the Contract or any portion thereof. This
notification must be made a minimum of seven (7) working days prior to the start
of construction to allow sufficient time for inspection of the existing traffic signal
installation(s) and transfer of maintenance to the Contractor. The Department will
attempt to full-fill the Contractor’s inspection date request(s), however workload
and other conditions may prevent the Department from accommodating specific
dates or times. The Coniractor shall not be entitled to any other compensation if
the requested inspection date(s) cannot be scheduled by the Department. If
work is started prior to an inspection, maintenance of the f{raffic signal
installation(s) will be transferred to the Contractor without an inspection. The
Coniractor will become responsible for repairing or replacing all equipment that is
not operating properly or is damaged at no cost to the owner of the traffic signal.
Final repairs or replacement of damaged equipment must meet the approval of
the Engineer prior to or at the time of final inspection otherwise ihe traffic signal
installation will not be accepted.

The Contracior is advised that the existing andfor temporary traffic signal
installation must remain in operation during all construction stages, except for the
most essential down time. Any shutdown of the traffic signal installation, which
exceeds fifteen (15) minutes, must have prior approval of the Engineer. Approval
to shut down the traffic signal installation will only be granted during the period
extending from 10:00 a.m. to 3:00 p.m. on weekdays. Shutdowns shall not be
allowed during inclement weather or holiday periods.

The Contractor shall be fully responsible for the safe and efficient operation of
the traific signals and other equipment noted herein. Any inquiry, complaint or
request by the Depariment, the Department’'s Electrical Maintenance Contractor
or the public, shall be investigated and repairs begun within one hour. Failure to



provide this service will result in liquidated damages of $1000 per day per
occurrence. In addition, the Department reserves the right to assign any work
not completed within this timeframe to the Electrical Maintenance Contractor. All
costs associated to repair this uncompleted work shall be the responsibility of the
Contractor. Failure to pay these costs fo the Electrical Maintenance Contractor
within one month after the incident will result in additional liquidated damages of
$1000 per month per occurrence. Unpald bills will be deducted from the cost of
the Contract. The Department may inspect any signalizing device on the
Department's highway system at any time without notification.

g. Any proposed activity in the vicinity of a highway-rail grade crossing must adhere
to the guidelines set forth in the current edition of the Manual on Uniform Traffic
Control Devices (MUTCD) regarding work in temporary traffic control zones in
the vicinity of highway-rail grade crossings which states that lane restrictions,
flagging, or other operations shall not create conditions where vehicles can be
queued across the railroad tracks. If the queuing of vehicles across the tracks
cannot be avoided, a uniformed law enforcement officer or flagger shall be
provided at the crossing to prevent vehicles from stopping on the tracks, even if
automatic warning devices are in place.

h. The Contractor shall be responsible to clear snow, ice, dirt, debris or other
condition that obstructs visibility of any traffic signal display or access to fraffic
signal equipment. )

i. The Contractor shall maintain the fraffic signal in normal operation during short or
long term loss of utility or battery back-up power at critical locations designated
by the Engineer. Critical locations may include traffic signals interconnected to
railroad warning devices, expressway ramps, intersection with an SRA route,
critical corridors or other locations identified by the Engineer. Temporary power
to the traffic signal must meet applicable NEC and OSHA guidelines.and may
include portable generators and/or replacement batteries. Temporary power to
critical locations shall not be for separately but shall be included in the contract.

Damage to Traffic Signal System.
Add the following to Article 801.12(b) of the Standard Specifications to read:

Any traffic signal control equipment damaged or not operating properly from any cause shall be
replaced with new equipment meeting current District One traffic signal specifications and
provided by the Contractor at no additional cost to the Contract and/or owner of the traffic signal
system, all as approved by the Engineer. Fina! replacement of damaged equipment must meet
the approval of the Engineer prior to or at the time of final inspection otherwise the traffic signal
installation will not be accepted. Cable splices are only allowed at the bases pf post and mast
arms.

Temporary replacement of damaged or knockdown of a mast arm pole assembly shall require
construction of a full or partial span wire signal installation or other method approved by the



Engineer to assure signal heads are located overhead and over fraveled pavement. Temporary
replacement of mast arm mount signals with post mount signals will not be permitied.

Automatic Traffic Enforcement equipment, such as Red Light Enforcement cameras, detectors,
and peripheral equipment, damaged or not operating properly from any cause, shall be the
responsibility of the municipality or the Automatic Traffic Enforcement company per Permit
agreement.

Traffic Signal Inspection (TURN-ON).
Revise Article 801.15(b) of the Standard Specifications to read:

It is the intent to have all electric work completed and equipment field tested by the Equipment
Supplier prior to the Department's “turn-on” field inspection. If in the event the Engineer
determines work is not complete and the inspection will require more than two (2) hours fo
complete, the inspection shall be canceled and the Contractor will be required to reschedule at
another date. The maintenance of the traffic signals will not be accepted until all punch list work
is corrected and re-inspected.

When the road is open to traffic, except as otherwise provided in Section 850 of the Standard
Specifications, the Coniractor may request a turn-on and inspection of the completed traffic
signal installation at each separate location. This request must be made to the Area Traffic
Signal Maintenance and Operations Engineer at (847) 705-4424 a minimum of seven (7)
working days prior to the time of the requested inspection. The Department will attempt to full-
fill the Contractor's turn-on and inspection date request(s), however workload and other
conditions may prevent the Depariment fram accommodating specific dates or fimes. The
Contractor shall not be entitled to any other compensation if the requesied tum-on and
inspection date(s) cannot be scheduled by the Department. The Depariment will not grant a
field inspection until written or electronic notification is provided from the Coniractor that the
equipment has been field tested and the intersection is operating according to Confract
requirements. The Contractor must invite local fire depariment personnel to the turn-on when
Emergency Vehicle Preemption (EVP) is included in the project. When the contract includes the
item RE-OPTIMIZE TRAFFIC SIGNAL SYSTEM, OPTIMIZE TRAFFIC SIGNAL SYSTEM, or
TEMPORARY TRAFFIC SIGNAL TIMINGS, the Contractor must notify the SCAT Consultant of
the turn-on/detour implementation schedule, as well as stage changes and phase changes
during construction.

The Contractor must have all fraffic signal work completed and the electrical service installation
connected by the utility company prior to requesting an inspection and furn-on of the traffic
signal installation. The Contractor shall be responsible to provide a police officer to assist with
traffic control at the time of testing.

The Contractor shall provide a representative from the control equipment vendor's office who is
knowledgeable of the cabinet design and controller functions to atiend the traffic signal
inspection for both permanent and temporary traffic signal turn-ons.




Upon demonstration that the signals are operating and all work is completed in accordance with
the Contract and to the satisfaction of the Engineer, the Engineer will then allow the signals to
be placed in continuous operation. The Agency that is responsible for the maintenance of each
traffic signal installation will assume the maintenance upon successful completion of this
inspection.

The District requires the following Final Project Documentation from the Contractor at traffic
signal turn-ons in electronic format in addition to hard copies where noted. A CD/DVD shall be
submitted with separate folders corresponding to each numbered fitle below. The CD/DVD shall
be labelled with date, project location, company and contract or permit number. Record
Drawings, Inventory and Material Approvals shall be submitied prior to traffic signal turn-on for
review by the Department as described here-in.

Final Project Documentation:

1. Record Drawings. Signal plans of record with field revisions marked in red ink.
One hard copy set of 11"x17” record drawings shall also be provided.
2. Inventory. Inventory of new and existing fraffic signal equipment including

cabinet types and devices within cabinets in an Excel spread sheet format. One
hard copy shall also be provided.

3. Pictures. Digital pictures of a minimum 12M pixels of each intersection approach
showing all fraffic signal displays and equipment. Pictures shall include controller
cabinet equipment in enough detail to clearly identify manufacture and mode! of
major equipment.

4, Field Testing. Written notification from the Contractor and the equipment vendor
of satisfactory field testing with corresponding material performance
measurements, such as for detector loops and fiber optic systems (see Article
801.13). One hard copy of all contract required performance measurement
testing shall also be provided.

5. Materials Approval. The material approval letier. A hard copy shall also be
provided.
B. Manuals. Operation and service manuals of the signal controller and associated

control equipment. One hard copy shall also be provided.

7. Cabinet Wiring Diagram and Cable Logs. Five (5) hard copies 11" x 17" of the
cabinet wiring diagrams shall be provided along with electronic pdf and dgn files
of the cabinet wiring diagram. Five hard copies of the cable logs and electronic
excel files shall be provided with cable #, number of conductors and spares,
connected device/signal head and intersection location.

8. Controller Programming Settings. The traffic signal controller’s timings; backup
timings; coordination splits, offsets, and cycles; TBC Time of Day, Week and
Year Programs; Traffic Responsive Program, Detector Phase Assignment, Type
and Detector Switching; and any other functions programmable from the
keyboard. The controller manufacturer shall also supply a printed form, not to
exceed 11" x 17" for recording that data noted above. The form shall include a
location, date, manufacturer’s name, controller model and software version. The
form shall be approved by the Engineer and a minimum of three (3) copies must




be furnished at each turn-on. The manufacturer must provide all programming
information used within the controller at the time of turn-on.

9, Warrantees and Guarantees. All manufacturer and contractor warrantees and
guarantees required by Article 801.14.

10.  GPS coordinate of traffic signal equipment as describe in the Record Drawings
section herein,

Acceptance of the traffic signal equipment by the Department shall be based upon inspection
results at the ftraffic signal “turn on”, completeness of the required documentation and
successful operation during a minimum 72 hour “burn-in" period following activation of the traffic
signal. If approved, traffic signal acceptance shall be verbal at the "turn on” inspection followed
by written correspondence from the Engineer. The Contractor shall be responsible for all traffic
signal equipment and associated maintenance thereof until Departmental acceptance is
granted.

All equipment and/or parts to keep the traffic signal installation operating shall be furnished by
the Coniractor. No spare traffic signal equipment is availablé from the Department.

All punch list work shall be completed within two (2) weeks after the final inspection. The
Contractor shall notify the Electrical Maintenance Contractor o inspect all punch list work.
Failure to meet these time constraints shall result in liquidated damage charges of $500 per
month per incident.

Ali cost of work and materials required to comply with the above requirements shall be included
in the pay item bid prices, under which the subject materials and signal equipment are paid, and
no additional compensation will be allowed, Materials and signal equipment not complying with
the above requirements shall be subject to removal and disposal at the Contractor's expense.

Record Drawings.
The requirements listed for Electrical Installation shall apply for Traffic Signal Installations in
Article 801.16. Revise the 2™ paragraph of Article 801.16 of the Standard Specifications to
read:

“When the work is complete, and seven days before the request for a final inspection,
the reduced-size set of contract drawings, stamped "RECORD DRAWINGS®, shall be
submitted to the Engineer for review and approval and shall be stamped with the date
and the signature of the Contractor's supervising Engineer or electrician. The record
drawings shall be submitted in PDF format on CDROM as well as hardcopy for review
and approval. If the contract consists of multiple intersections, each intersection shall be
saved as an individual PDF file with TS# and location name in its file name.

In addition to the record drawings, copies of the final catalog cuts which have been
Approved or Approved as Noted shall be submitted in PDF format along with the record
drawings. The PDF files shall clearly indicate the pay item either by filename or PDF
Table of Contents referencing the respective pay item number for multi-item PDF




files. Specific part or model numbers of items which have been selected shall be clearly
visible.”

As part of the record drawings, the Contractor shall inventory all fraffic signal
equipment, new or existing, on the project and record information in an Excel .
spreadsheet. The inventory shall inciude equipment type, model numbers,
software manufacturer and version and quantities.

Add the following to Article 801.16 of the Standard Specifications:
“In addition to the specified record drawings, the Contactor shall record GPS
coordinates of the following traffic signal components being installed, modified or
being affected in other ways by this contract:

All Mast Arm Poles and Posts
Traffic Signal Wood Poles
Rail Road Bungalow

UPS

Handholes

Conduit roadway crossings
Controller Cabinets
Communication Cabinetls
Electric Service Disconnect [ocations
CCTV Camera installations
Fiber Optic Splice Locations
Conduit Crossings

Datum to be used shall be North American 1983.

Data shall be provided electronically and in print form. The electronic format
shall be compatible with MS Excel. Latitude and Longitude shall be in decimal
degrees with a minimum of 6 decimal places. Each coordinate shall have the
following information:

File shall be named:; TSXXX-YY-MM-DD (i.e. TS22157_15-01-01)
Each intersection shall have its own file

Row 1 should have the location name (i.e. IL 31 @ Klausen)

Row 2 is blank

Row 3 is the headers for the columns

Row 4 starts the data

Column A (Date) — should be in the following format: MM/DD/YYYY
Column B (ltem) — as shown in the table below

Column C (Description) — as shown in the table below

Column D and E (GPS Data) — should be in decimal form, per the
IDOT special provisions




Examples:

Date [tem Description Latltuds Longitude
01/01/2015 | MP (Mast Arm Pole) hea b, Dual, | 41.580403 | -87.703378
01/01/2015 | HH (Handhole) v At A 41558532 | -87.792571
01/01/2015 | ES (Electrical Service) Ground mount, Pole mount | 41.765532 | -87.543571
01/01/2015 CC (Contfroller Cabinet) 41602248 -87.794053

. 1. 31 east side crossing
01/01/2015 | RSC (Rigid Steel Crossing) south leg to center HH at 41.611111 -87.790222
Klausen
01/01/2015 | PTZ(PT2) NEQ extension pole 41.593434 -87.769876
01/01/2015 POST (Post) 41.651848 -87.762053
’ MCC (Master Controller
01/01/2015 Cabinef) 41.684593 -87.793378
COMC (Communication
01/01/2015 Cabinet) 41.584600 -87.793432
BBS {Battery Backup .
01/01/2015 System) 41,558532 87.792571
01/01/2015 | CNCR {Conduit Crossing) 4-inch IL 31 nfo of Klausen | 41.5888BB -87.794440

Prior to the collection of data, the contractor shall provide a sample data
collection of at least six data points of known locations o be reviewed and
verified by the Engineer to be accurate within 1 foot. Upon verification, data
collection can begin. Data collection can be made as construction progresses, or
can be collected after all items are installed. If the data is unacceptable the
contractor shall make corrections to the data collection equipment and or process
and submit the data for review and approval as specified.

Accuracy. Data collected is to be mapping grade. A handheld mapping grade
GPS device shall be used for the data collection. The receiver shall support
differential correction and data shall have a minimum 1 foot accuracy after post
processing.

GPS receivers integrated into cellular communication devices, recreational and
automotive GPS devices are not acceptable.

The GPS shall be the product of an established major GPS manufacturer having
been in the business for a minimum of & years.”

Delete the last sentence of the 3™ paragraph of Article 801.16.

Locating Underground Facilities.
Revise Section 803 to the Standard Specifications to read:

IDOT traffic signal facilities are not part of any of the one-call locating service such as J.U.L.I.E
or Digger. If this Contract requires the services of an Electrical Contractor, the Contractor. shall




be responsible at his/fher own expense for locating existing IDOT electrical facilities prior to
performing any work. If this Contract does not require the services of an Electrical Contractor,
the Contractor may request one free locate for existing IDOT electrical facilities from the District
One Electrical Maintenance Contractor prior to the start of any work. Additional requests may
be at the expense of the Contractor. The location of underground traffic facilities does not
relieve the Contractor of their responsibility to repair any facilities damaged during construction
at their expense.

The exact location of all utilities shall be field verified by the Contractor before the installation of
any components of the traffic signal system. For locations of utilities, locally owned equipment,
and leased enforcement camera system facilities, the local Counties or Municipalities may need
to be contacted: in the City of Chicago contact Digger at (312) 744-7000 and for all other
locations contact J.U.L.LE. at 1-800-892-0123 or 811.

Restoration of Work Area.
Add the following article to Section 801 of the Standard Specifications:

801.17 Restoration of work area. Restoration of the traffic signal work area shall be included
in the related pay items such as foundation, conduit, handhole, underground raceways, etc. All
roadway surfaces such as shoulders, medians, sidewalks, pavement, etc. shall be replaced in
kind. All damage to mowed lawns shall be replaced with an approved sod, and all damage to
unmowed fields shall be seeded. All brick pavers disturbed in the work area shall be restored to
their original configuration as directed by the Engineer. All damaged brick pavers shall be
replaced with a comparable material approved by the Engineer. Restoration of the work area
shall be included in the contract without any extra compensation allowed to the Contractor.

Bagging Signal Heads.

Light tan colored traffic and pedestrian signal reusable covers shall be used to cover dark/un-
energized signal sections and visors. Covers shall be made of outdoor fabric with urethane
coating for repelling water, have elastic fully sewn around the cover ends for a tight fit over the
visor, and have a minimum of two straps with buckles to secure the cover to the backplate. A
center mesh strip allows viewing without removal for signal status testing purposes. Covers
shall include a message indicating the signal is not in service.



Any change in land, land usage, storm water drainage, or driveway usage will
require the Applicant, his/their successors or assigns, to contact the lilinois
Department of Transportation for a review of required maodifications to the storm
water drainage or detention system and the driveway and highway facility.

See attached permit provisions, fraffic control standards, and plan sheets.

All construction shall be in accordance with IDOT Highway Standards and
“Standard Specifications for Road and Bridge Construction" adopted

April 1, 2016 and the “Supplemental Specifications” in effect on the date of
construction.

This permit covers the operation and presence of specified equipment, material,
or facility on the right-of-way which may be related fo the authorized work.




GENERAL
PERMIT PROVISIONS

The term "Applicant” as herein used shall mean the Applicant, their successors or assigns.
The attached Jayout sketch or plan sheets shall be construed as a part of this permit.

The Applicant shall complete all backfilling, reshaping and reseeding, and restore the right-of-way to its original
condition within the time limit specified for this permit. Any extension of time necessary to complete this work shall be
obtained in writing prior to specified completion date and authorized by letier from the Deputy Director of Highways,
Region Three Engineer or his duly authorized representative.

There shall be no additions or changes of location in the work authorized by this permit without prior approval of the
Deputy Director of Highways, Region Three Engineer or his duly authorized representative. If deviations are made in
the work authorized by this permit without approval, the Applicant may be required to remove the encroachments
from right-of-way or fo relocate the encroachments off the right-of-way at the Applicant's expense.

The Applicant shall locate, furnish, construct, and maintain the entire improvement at their expense and shall assume
all risk or liability of every nature accruing during construction or thereafter as a result of the improvement.

All underground facilities shall be located prior to construction. Call J.U.L.L.E. at telephone number 1-800-892-0123
at [east 48 hours in advance. The lllincis Department of Transportation is not a member of J.U.L.LLE. Contact
the Districts Lighting and Signal Technician, Bureau of Operation, at phone number 217-465-4181 for locations of all
underground electric cable and electric conductors in conduit owned and maintained by the Department.

Any underground utilityor drainage facility, whether farm tile, sanitary sewer, or storm sewer cut or damaged by this
construction shall be restored to functiona! condition and to the satisfaction of the owner of the facility. Existing
highway difch drainage shall be maintained at all times.

The proposed construction shall be performed at such a time as not to interfere with the State's mowing operations.

Any damage io the pavement due to construction or maintenance of the work authorized by this permit shall be
repaired to the satisfaction of the Deputy Director of Highways, Region Three Engineer or duly authorized
representative, by the Applicant at their expense.

The Applicant or their Contractor shall keep the highway pavement clear of mud, gravel, sand, or any other
construction debris at all times.

Construction or maintenance of the work authorized by this permit shall be limited fo such time as the unsurfaced
portion the right-of-way is in a dry and sufficiently firm condition to support required vehicles or other equipment
without rutting or otherwise damaging the right-of-way.

Work cannot be started on the highway right-of-way until the permit has been signed by the Applicant and approved
by the Deputy Director of Highways, Region Three Engineer. This permit is required to be available at the job site at
all times for inspection by a duly authorized representative of the Department of Transportation or the lllinois State
Police.

It must be understood that everyone working on this project shall indemnify and save harmless the State of [llinois, its
officers, and employees from all suits, actions, or damages received or sustained by any person or property on
account of or in consequence of any act of omission, neglect, or misconduct, by your organization or anyone working
with your organization.

The Applicant shall furnish their contractor with one (1) copy of this permit. This copy shall be available for inspection
at the job site by authorized personnel upon request,

The Deputy Director of Highways, Region Three Engineer or his duly authorized representative shall be notified
twenty-four (24) hours before the installation begins so the work may be inspected for conformity.

The Applicant, his successors and assigns, agrees to hold harmless the State of lllinois and its duly appointed agents

and employees against any action for personal injury, property damage, or claims arising out of environmental laws
or regulations sustained by reason of the exercise of this permit.
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The Applicant must ascertain the presence of Highway Authority Agreements established in accordance with 35 Il
Admin. Code Section 742.1020 in the path of its proposed installation and take precautions to protect its workers,
human heaith and the environment in those areas. (See Section 530.2340). Where contamination is encountered
through excavation in the right-of-way, it should be managed off site and IDOT's generator number for the appropriate
county may be used.

As a condition of this permit, the Applicant shall request the District Permit Office to identify sites in the right-of-way
where access to contaminated soil or ground water is governed by Tiered Approach to Corrective-Action Objectives
(TACO) Agreements. The Applicant shall take measures before, during and after any access to these sites to protect
worker safety, human heaith, and the environment. Excavated contaminated soil should be managed off site in
accordance with all environmental laws.

. The Applicant or their Contractor shall control and protect all vehicular and pedestrian traffic by use of signs,
barricades, flagmen, lights and watchmen and by any other means as required in the "Manual on Uniform Traffic
Control Devices for Streets and Highways" during the progress of the work as described within this permit. Minimum
desirable standards are attached for normal situations. However, additional protection must be provided when
special complexities and hazards arise. Type | barricades, Type |l barricades, or vertical panels on 50-foot centers
wili be required along the edge of pavement if the difference in elevation between the edge of pavement and the area
adjacent to the edge of pavement exceeds 3 inches.

Whenever the work under this permit involves any obstruction to the free flow of traffic in the normal traffic lanes at
any time on multilane highways (more than 2 lanes) or work of sufficient time duration that the obstruction will exist
during hours of darkness on any other highway, plans of the proposed method of traffic control must be submitted to
and approved by the Deputy Director of Highways, Region Three Engineer at least 72 hours, and preferably longer,
before the start of the work. These traffic control plans shall consist of a completed standard Form 725.

Work performed on or adjacent to one and two [ane pavements during hours of daylight does not necessitate a
special approved traffic control plan; however, it is understoad that the said work will be protected by the applicable
standards set forth in the lllinois Manual on Uniform Traffic Control Devices for Streets and Highways.

In emergency, limited parking on the paved roadway will be permitied provided proper safety regulations, including
the use of the required cones, signs, and flaggers are complied with. At no fime shall the Applicant and/or the
Contractor park vehicles, equipment, or buildings nor will they store materials within the limits of State right-of-way.

The roadway shall remain open to traffic at all imes while completing the work authorized by this permit. The traffic
contro! standards and/or special details included in this permit shall be used to contrel the flow of traffic.

All work authorized herein shall be performed in accordance with applicable portions of State of lllinois Depariment of
Transpartation Manuals entitled "Policy on the Accommodation of Utilities on Right-of-Way of the lllinois State
Highway System," and "Standard Specifications for Read and Bridge Consfruction.”

Applicants for permits to perform work en the highway right-of-way must also obtain approval or permission from the
adjacent property owner, since the State has only acquired property rights that are a mere right to use the land for
highway purposes and is known as an "Easement for Highway Purposes"” to the right-of-way.

All urf areas on State right-of-way disturbed by this construction shall be seeded or reseeded until a grass turfis
reestablished. The disturbed areas shall be seeded with the specified mixture at the following ratio: Three pounds of
Kentucky Bluegrass or Kentucky 31 or Alta Fescue, and fwo pounds of Perennial Ryegrass. The application rate
shall be five pounds per 1,000 square feet. All areas shall be mulched with straw and areas with slopes greater that
3.1 shall be covered with an erosion contro! fabric.

This permit is void on specified holidays, beginning at noon the day preceding the holiday or the holiday weekend.
The specified holidays are: New Year's Day, Memorial Day, Independence Day, Labor Day, Thanksgiving Day, and
Christmas Day.

This permit is void when visibility is impaired due to rain, snow, fog, or when the pavement is wet, ice or snow
covered, wholly or partially, or when travel conditions are considered to be unsafe by the Department of the lllinois
State Polica.

All personnel on foo! within the highway right-of-way shall wear a fluorescent orange, fluorescent yellow/green, or a
combinafion of fluorescent orange and fluorescent yellow/green vest meeting the requirements of ANSI/ISEA 107-
2004 for Conspicuity Class 2 garments. Other types of garments may be substituted for the vest as long as the
garments have a manufacturer's tag idenlifying them as meeting the ANSI Class 2 requirement.
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The permittee agrees to fully comply with the following legal cbligations in advance of enterittg and while upon any
Right-of-way within the lilinois State Highway System.

a)

b)

c)

d)

€)

Only a permit issued by the Department under this Part will satisfy the "written consent”
requirement of Section 9-113 of the [llinois Highway Code (the Code).

A permit from the Depariment grants a license only to undertake certain activities in
accordance with this Part on a State right-of-way and does not create a property right or grant
authority to the permittee to impinge on the rights of others who may have an interest in the
right-of-way. Such others might include an owner of an underlying fee simple Interest if the
right-of-way is owned as an easement or dedication of right of way, an owner of an easement,
or another permitiee.

The permittee shall avoid conflicts with any existing underground or above-ground facilities

,on or near the highway right-of-way. Both the Department and J.U.L.L.E. are to be contacted

for assistance during the application process.

The issuance of a highway permit by the Department does not excuse the permittes from
complying with any existing statutes, local regulations or requirements of other Department
{e.g., oversize and overweight vehicles) or the requirements of other State agencies
including, but not limited to, the following:

lllinois Commerce Commission, lllinois Department of Agriculture
llinois Department of Natural Resources, lllinois Departiment of Mines and Minerals
lllinois Environmental Protection Agency, lllinois Historic Preservation Agency

Rights of abutting and underlying properly owners are protected by common law and
Sections 9-113 and 8-127 of the Code. The permittee will address these rights prior to
initiating activities on State right-of-way. The Department will not be a party in any
negotiations between the utility and abutting property owners.

In no case shall the permit give or be construed {o give an entity any easement, leasehold or
other property interest of any kind in, upon, under, above or along the State highway right-
of-way.
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]J Sign on portable or permanent support present, mph (keyh).
3: Type Il barricade with flashing lights All dimensions are In inches {millimeters)
unless otherwise shown.
‘
DATE REVISIONS
P —— _ URBAN LANE CLOSURE,
@ nols Department of Transporation 1-1-19  |Revised ko allow cones at night. MULT" ANE 2w WlTH
¢
‘Eﬂm z hwz 1 2019 g BID[REC"ONAL LEFI-TURN LANE
HGINEER OF Sares FROG. "":" e | 1-1-18_ |Moved arow boards Into (Sheet 1 of 4)
ﬂo‘ Z ﬁ i E closed lanes for CASE I STANDARD 701602 10
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Wi-3L{p)-48
Speeds 30 mph
(50 km/h) or less.

W13-1(0)-2423

W]-4L{|}]48
W13-1(0)-2424 .

WI1-3R(0)-48
Speeds 30 mph
(50 kmyh) or Iess.
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£ a3nost

W20-1(0)-48
W20-5R{0)-48

®
For
maintenance
and wutility
projects W6-3(0)-48

ar

For
£y ﬁ, F) contract
P construction
projects

W20-1103(0}-48

kTYPE I
00 Barricade @
CLDSED
R11Z \

W20-3{0)-48

:

bl \, N

Type NI Barricade
with

W-1-6R{D})-6030
(Above barricade
on both sides)

URBAN LANE CLOSURE,
MULTILANE, 2W WITH
BIDIRECTIONAL LEFT TURN LANE
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STANDARD 701602-10




@
W21-1(0)-48 w21-1(0}-48
or
W20-7(0}-48 @
@

W20-1(0)-48

ROAD
WORK
RNEAD
W20-5C{0)-48
CENTER
LAE
203ED,

J R — \] ) . TN
/

W20-5L(0)-48

W20-1103{0)-48

ROAD
CONSTRUCTIO
RHEAD

W20-1193{0)-48
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CLOSED
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ROD W20-1{0)-48
ConsTRUCT10 For
MEAD maintenance
W20-1103(0}-48
For

tanstruction

SIGN SPACING
Posted Speed Sign Spacing
55 500° (150 m)
50-45 350° (100 )
: =45 200" (60 m)

@ IiBnols Department of Transportation

d w15

PASSED S

ENGIREER OF SAFETY ENGINEERING
APPRINED 1 15

LEEI Q3nss

»_ENGINEER OF GESRN AND ENVIRONMENT

Type [or Type il
tarricades

(

I
|

Wzo-5(0)-48

o-e-i-u-o—b

RIGNT LA
CLOSED
JSHEAD,
Wwai-t{o}-4as

or

&

W20-7(01-48

SYMBOLS

Arrowr board

Cone, drumn or barricade

5lgn on podtable or permanent support
Work area

Barricade or drum with flashing light

Flagger with trafflc control sign.

(@) Refer to SIGN SPACING

TABLE for distances.

@ Required for speeds > 40 mph.

present.

@ Use flagger slgn only when flagger Is

@ Cones at 25° (8 m) centers for 250

{75 m). Additional cones may be placed
2t 50° {15 m) centers. When drums or
Type 1 or Type R barricades are used,

the Interval between devices may
be doubled,

@ Cones, drums or harricades at

20" (& m) centers in taper,

GENERAL NOTES

This Standard |5 wsed where at any time, day or
night, any vehicle, equipment, workers or their
activities encroach on the pavement reguiring
the closure of one traffic lane in an

Urban area.

Calculate &, as follows:

SPEED 1IMIT FORMULAS
English (Metric}
40 mph (70 km/k) L ws? L ws?
or less: 60 150
45 mph (80 kmy/h) L=(W)(S) L=0.65(W])(S5}

oF greater:

W = Wiith of offset
In feet {meters).

S = Neormal posted speed
mph (kmth).

All dimenslons are In Inches {mitlimeters)
uniass otherwise shown.

DATE

REVISIQNS

1-1-15

Renamed standard. Moved

URBAN SINGLE LANE CLOSURE,

case on Sheet 2 to new

MULTILANE, 2W WITH

Highway Standard.

MOUNTABLE MEDIAN

1-1-14

Revised workers sign

ntnber to agree with

current MUTCD.

- STANDARD 701606-10




ROAD
ONSTRUCTIO
@

@ AHEAD

W20-1103(0)-48

" SHOULDER or )
W20-1103(0)-48 qu-:)(rO)AB @ ﬁ —OPERATIONS W20-7(0)-48 m
or N

LEFT
WORK ITEIL:E Tyae n harncade ; WZI e W20-1(0)-48
AKEAD NEAD % @ f @ -

T 1
W20-1(0)-48 W20-1106(0)-48 W21-1(0)-48 A B (}/.—@ (\v:l

<:I oooooa0o0 o <:|
<::] 00000000000 <:|
®

Yo | }6 £ &

: 00\ 0O OO0 0000 L=}
\ =>
20000000
@ |

®

N

=3
i ‘
L Q Q@ 4
i 1
/
“TLEFT-TURN LANE 0
(1) Refer to SIGN SPACING TABLE ‘30""
for distance. (:!*-
@ Required for speed > 40 mph. — o
°T®
(@ Cones at 25' (8 m) centers for 250° o
(75 m). Additional cones may be placed q
SEN SN Type 1 or Type Il barricades are used, 1 i
Fosied Spees | Sign Spacing Dipe 1oe yme B barriules acnc GENERAL NOTES
55 500' (150 m) be doubled. This Standard is used where at any time, day or
5045 ] 350' (100 m) | @ night, any vehicle, equipment, workers or their
<45 200" (60 m) Uieisein Samioipmiien Hagger & @ activities encroach an the pavement during

shoulder operations or where construction
requires lane closures in an urban area.

present.

Omit this sign when median is less than

@ @ @ 6

s m|—>
®

10° (3 m) or for bi-directional tum lanes. @ W20-7({0)-48 W21-1(0)-48 Calculate L as follows:

Cones, drums or barricades at 20° (6 m) 2 SPEED LIMIT EORMULAS,

centers in taper. b 6 RIGHT LANE English (Metric)

- CLOSED
Advanced arrow board required for 1 5|E MHEADL/ \w20-5(0)-48 40 mph {70 km/h) L=Ws! L=Wst
Rekinhip iy Jz/n. g or less: 60 150
Three Type Il barricades, drums or " ® - 45 mph (80 km/h) L=(Wiis)  L=0.65(W)(S)
vertical barricades at 50' (15 m) centers. ROAD A or’greaten
ONSTRUCTIONY Or WORK W = Width of offset
) MEAD JHEAD in feet (meters).
SYMBOLS W20-1103(0)-48  W20-1(0)-48 for S oimalps s Shemd
771 work area ._c/— for contract maintenance mphy (kmyh).
I@ - coetruction o All dimensions are in inches (millimeters)
i i
o Cone, drum or barricade projects projects unless otherwise shown
II Sign on portable or permanent support DATE REVISIONS
@ lilinois Department of Transportation mmp  Arrow board 4-1-16 | Corrected sign number for URBAN I-ANE CLOSURE,
i " 5 LEFT TURN LANE CLOSED

Eo TP we g ] Barricade or drum with flashing light e MULTI I_ANE ]NTERSEC“ON
ENGINEER OF SAFETY ENGINFERING S L] Flagger with traffic control sign 1-1-14 | Added devices at arrow
o J— | & e igetreom from Wper STANDARD 701701-10

ENGINEER OF DESIGN AND ENVIRONMENT Rev. workers sign number.




Posted speed < 45 mph Any posted speed
DAYTIME USE

CONES

>36 {300)

Any posted speed

Any posted speed

DAY OR NIGHTTIME USE

@ Tiinois Department of Transportation

u&mn hawiary 1, 2019

mEm OF SAFETY PROG. AND ENGIHEERING

APPROVEDS 08
!

ENGINEER OF DESIGN ENVIRONMENT

11 93nse

Orange

4 (1.2 m| l

min. !

4 (12 m

min.

2% Warning lights {if required}

0

DETECTABLE PEDESTRIAN

CHANNELIZING BARRICADE

812
00-3G0,
o
8le —
3E
‘E .
e
e . 4-6 {100-150)
4 a2
2 46 (100-150)
VERTICAL PANEL DRUM

POST MOUNTED

DIRECTION INDICATOR VERTICAL BARRICADE
BARRICADE
GENERAL NOTES
All heights shown shall be measured above the
pavement surface,
All dimensfons are In inches {millimeters)
unless otherwise shown.

DAVE REVISIONS TR n FFI NTR
1-1.19 | Revised cone usage and c C'D OL
dded cones >36" (900 m) height. DEVICES

1-1-18 | Revised END WORK ZONE tsheet 1 of 3)

SPEED LIMIT sign from

crange to white backgreund.

STANDARD 701901-08




Waening light
{if required)

Metal or / B

wood post 1

Edge of pavement

§' (1.5 m} min,
embedment

POST MOUNTED SIGNS

#+ When curb or paved shoulder are present
this dimension shall be 24 {600) to the
face of curb or 6' (1.8 m) to the cutside
edge of the paved shaulder.

p- .,

MAX WIDTH

X MILES
AHEAD

W12-1103-4848

WIDTH RESTRICTION SIGN
X¥'-XX* wldth and X miles are varlable.

@ linois Department of Transportation

aﬂwm z ﬁm‘ [} 2058
R OF SAFETY PAOG. ARD EERING:

APPROVED f le 1 ois

ENGIREER CF DESIGN AND ENVIRONMERT

£l DengR

5' (1.5 m) min. rural
7' (2,1 m) run, urban

pa——
15| \
11 Elevation of edge

1 of pavernent

24 - lD
Fdge of

pavement
or face
of curb

12 {300

min,

Elevatlon of edge
of pavement

SIGNS ON TEMPORARY SUPPORTS

= When work cperations exceed
four days, this dimension shall
be 5' (1.5 m} min. If located
behind other devices, the height
shall be sufficient to be seen
completely above the devices.

18x1B {450x450)
Orange flags

B {2am
min.

HIGH LEVEL WARNING DEVICE

B (200} Federal sefjes C

7 (180) Federal secies B —

CSLOWS

|
|
ot
{1257 (100]
%%r

5 -7
{18 m-21m]

FRONT SIDE

FLAGGER TRAFFIC CONTROL SIGN

28
[({]

5 7
125 175,

U}
=
pr

7
(73]

[EFLIM

24
(600)

_Fwﬁi

REVERSE SIDE

ROAD
CONSTRUCTION END
NEXT X MILES CONSTRUCTION
G2O-1104[0)-6036 G20-1105(0)-6028

This signing Is required for all projects
2 miles {3200 m) or more in length.

ROAD CONSTRUCTION NEXT X MILES sign shall
be placed 500* (150 m) In advance of pro-
Ject limits,

END CONSTRUCTION sign shall be erected at
the end of the job unless another job is
within 2 miles (3200 m}.

Pual sign displays shal be utllized on muitti-
fane highways.

WORK LIMIT SIGNING
WORK
‘W21-15(0)-3618
ZONE o
SPEED
LiMIT R2-1-3648
. FHOTO
ENFORCED R10-110Bp-3618 ween
$00 FINE || nzr1060-2618
MINUM || PETOEP36T

Sign assembly as shuwn on Standards
or as allowed by District Operations.

END
WORK ZONE || G20-1103-65036
SPEED LIMIT

This sign shall be used when the
above sign assembly Is used.

HIGHWAY CONSTRUCTION
~ SPEEDZONESIGNS

=== R10-1168p shall only be used alang roadways
under the juristiction of the State,

TRAFFIC CONTROL
DEVICES

(Sheet 2 of 3)

STANDARD 701901-08




24 (600} + 1

8' (24 m
fin.

Construction
advance
wamning signs

5'{i5m
iR, T
E|
i
T E
A
E E
L=, —c
b olg
| - | -
3
- — 1 1% (45) & ' Face may be Lm
| | stepped ¢ smooth
TVPEA TYPEB TPEC —
DOF ROOF OR TRAILER TRAILER H 11 Traffic
MOUNTED MOUNTED MOUNTED 5 g
\— Epoxy channels —/ l
ARROW BOARDS 3% to0) + {
- SECTION A-A
TEMPORARY RUMBLE STRIPS
1] ] 1] 1] U
l 12 {300}
min,
tﬂ-l
Edge of
< /7 shoulder a g
12 (300}
Pavement min.
Type A
ROAD CLOSED TO ALL TRAFFIC flasher R11-4
Reflectorized striping mag be omitted 2 ROAD CLOSEL HUED C!.OSEIJ
on the back slde of the barricades. A L) r
If a Type U barricade with an attached THRU TRAFFIC [T] THRU 'IR-IFFIC
sign panel which meets NCHRP 350 is not RSN
avallable, the slgn may be meoumted on an

NCHRP 350 temporary sigr support directly
in front of the barricade.

@ lEnois Bepartment of Transportation

TYPICAL APPLICATIONS OF

SAFETY PRDG. AND ENGINFERING
APPROVED : Jlﬂwz 1 2058
ENGINEER ;n N ANL ENVIROMMENT

£t oSy

TYPE [l BARRICADES CLOSING A ROAD

2

i \— Pavernent
ROAD CLOSED TO THRU TRAFFIC

Reflectorized striping Shall appear on
both sides of the bamicades. If a

Type III barricadie with an attached

sign panel which meets NCHAP 350 is
nat available, the signs may be mounted
on NCHRP 350 temporary sign supposts
directly in front of the barricade,

TYPICAL INSTALLATIO

TRAFFIC CONTROL
DEVICES

iSheet 3 of 3}

STANDARD 701901-08




