
Lee County Board Of County Commissioners 
Agenda Item Summary Blue Sheet No. 20050674 

1. ACTION REQUESTED/PURPOSE: App rove Project # PBO50471, for the Lee County Transportation Department 
[Sign Shop Section), for the utilization (piggyback) of the Osceola County’s Bid # A/R#05-412-TM, which has gone through 
their competitive bidding process, for the purchase of Sign Sheeting Material from the 3M Company, for the unit prices as 
listed on the awarded vendor’s quote. This bid was awarded for one year from 2/21/05 to 2/21/06, and can be renewed upon 
agreement of both parties. Also request permission to continue to utilize this piggyback for any renewal periods between 
Osceola County and the awarded vendor. For general information, the Transportation Department (Sign Shop) estimates 
spending approximately $275,000.00 for sign sheeting material on an annual basis. The requesting department will be 
responsible for monitoring their individual expenditures. 

2. WHAT ACTION ACCOMPLISHES: Allows the Transportation Department (Sign Shop) to purchase sign sheeting 
material in a cost effective, efficient, and timely manner. 

3. MANAGEMENT RECOMMENDATION: Staff recommends approval. 

4. Departmental Category: c ‘7B 5. Meeting Date: &,(--3/‘-J&& 
6. Agenda: 7. Requirement/Purpose: (specify) 8. Request Initiated: 

X Consent Statute Commissioner 
Administrative Ordinance Department Transportation 
Appeals X Admin. Code AC-4-1 Division 
Public Other By: Scott Gilbertson 
Walk-On 

9. Background: 
The Division of Purchasi?g received from the Transportation Department (Sign Shop) a request to pi gyback the Osceola 
bounty bid for si 

LF f 

sheetmg material. The Sign Shop had been purchasing SI n sheeting material un era State of Florida 
lf 

% 
rerm Contract ( ept. of Mana ement. Services), but that contract has expire and has been transferred to the Florida DOT 
procurement section, and coul be dela ed for some time. The rices on the Osceola County bid are good, and the Sign Shop 
las received both good service and are T Iable product from the & Company over the years. 

4ccount String: PD5410917500.505360 

4TTACHMENTS: 
1. Department Request to Piggyback 
2. Osceola County Specification Package 
3. Permission Letter - 3 M Company 
4. Award letter from Osceola County 
5. Awarded Vendor’s quote package 
6. Osceola County’s Tab Sheet 

Approved 
-Deferred 
-Denied 
-Other 
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Earl PFlaumer - Fwd: Piggy Back to Osceola Counties Florida Contract 

From: Eva Sherer 
To: Fflaumer, Earl 
Date: 5/11/2005 82% AM 
Subject: Fwd: Piggy Back to Osceola Counties Florida Contract 

Hi Earl 
Yesterday when I sent you the note to go ahead with the piggy backing of state contract, I 
miss quoted the name of who. It should be piggy backing from Osceola County Florida. 
contract for our 3M materials. sorry about the mis- 
wording of our last e-mail message where I qouted the State contract which is the wrong 
wording to use. 

Sony about the wrong wording. 
Sincerely Eva Sherer 



1. / I 

Bid No. A/R#O5-4%?M me Date: 
December Z&2005:@ 2:00 p.m. 

Advertised Date: Dewmber 5. ioo4 

Buyer: Tammi Madison 
-_ 

tmad@osceola.org 
Respond to: PbCUrement Services, 1 Courthouse Sq., Suite 2300, Kissimmae, 
FL 34741 Phone: 407-343-3142 Fax: 407-343-3130 

Bid 

SECTION A INSTRUCTIONS TO BIDDER 

Al. Bid Price Sheet: Each bidder shall furnish the information required on the Bid Pdce Schedule, Section F, and 
each accompanying sheet thereof on which he makes an entry. Offers submitted on any otherformat maybe 
disqualified.’ 

A?.. Bid Submittal: All bids must be submitted in a sealed envelope, plainly marked on the outside with,the 
lnVik+tion tobid number, vendor’s name and date and time of opening. 

A3. Bid Copies: All bids must be submitted in trlulicate; one II) oriqinal and two (2) GoDies. This includes 
specifically the bid Cover page, any section on which annotations are required or exceptions are taken, the Bid 
Schedule, and any supporting documentation or literature being submitted with your bid. 

A4. !t is the bidder’s responslbilityto assure that Bids are received in the Csceola Coun 
Office, 1 Courthouse Square. Suite 2300, Kissimmee. FL 34741, not later than 

Any received after this date and time w/II not be accepted or conside 
to the bidder. No teleoraDhic or facsimile offers will be considered. NO offers will be accepted or 

received in arw other Osceola Countv office. 

A5 

A6. 

A7. 

A& 

A9. 

Al 0. 

All. 

A12. 

A13. 

Bids Will be publicly opened and read aloud in the PROCUREMENT CONFERENCE ROOM on the above 
appointed date at 2:00 P.M. or as soon as possible thereafter. 

Bids may not be withdrawn for a period of ninety ( days after the bid opening date. However, bids may be 
withdrawn anytime before the bid opening. A bidder may withdraw his bid without prejudice to himself, not later 
than the day and hour set for opening of bids, by communicating his purpose in writing to the County and his 
bid will be returned to him unopened. 

Bidders’ attention is specifically called to the terms and conditions of this solicitation. As witnessed by your 
signature on the cover page and the proposal page(s) bidders, without exception, will be solely responsible for 
all aspects of the terms, conditions and special provisions of this solicitation. 

Unit Price Accuracy: Please check your unit prices before submitting your bid, as no change in prices wili be 
allowed after the opening. All prices and notations must be in Ink or typewritten. In cases ofthe extended price _ 
irregularities, unit pricing will prevail. Please note that the County reserves the right to clarify and corrdct 
blatant unit price or extended amount errors. 

Proper Signatures: Failure to sign and witness your signature may result in a disqualification of your bid. 
Please be sure your bid is signed, sealed and properly witnessed. 

All items bid must be in total compliance with specifications. Alternate bids will not bwonsidered unless they 
are specifically called for in this solicitation. 

Bidders are advised that the County will not accept limitations on liability. The successful Bidder will be fully 
liable for all damages and events caused by them without any limitations as to dollar amount. The Countywill 
pursue liable Bidders to the extent allowed by law. Any bid rweived that limits liability to the amount of the bid 
or the resulting contract will~be considered unresponsive and the bidder non-responsible and as such, the @id 
will not be accepted by the County. . - 

Protests: The County abides by the parameters set forth in Florida Statutes (Chapter 120) relative to the 
consideration and addressing of valid bid protests. Any actual or prospective bidder who protests the 
reasonableness, award recommendation, necessity or comp&itive%?ss of the terms and/or conditions of fhe 
invitation to bid, selection or award recommendation shall file such protest in writing with the Procurement 
Services Director within three (3) business days after Board action/award. 

Questions: Questions relative to interpretation ofspeciflcations oranyaspect ofthe solicitation process, shall 
be addressed to the Procurement Representative, in writing, at least seven (7) calendar days before the bid 
opening date. Any interpretations, clarifications or changes made will be in the form ofwritten addenda issued 



' Y 

Bid No. AfR#O5-412-TM 

Buyer. Tammi Madison 
imad@osceola.org 
Bid Title: Sign Materials & Road Markings 

Due Data: Advertised Date: December 5,20c14 
December 28,2005@ 2:00 p.m. 

Respond to: i%CUr~inwd Services, 1 Courthouse Sq., Suite 2300, Kissimmee, 
FL 34741 Phone: 407-343-3142 Fax: 407-343-3130 

by the Procuramant Services Department. Oral an&x by any member of the Procurement Se&as 
Depaitment or requesting department will not be authoritative and the County will not entertain any protasts 
based on a verbal instruction. 

A14. It will be the responsibility of the bidder to contact the Procurement Services Department prior to subm&g a 
bid to ascertain if any addenda have been issued, to obtain all such addenda, and to return executed addenda 
with their bid. The County will not consider requests to rsopen a bid as a result of the failure of the bidder to 
secure addenda. 

Al5 Bidders are requested to refrain from contacting the requesting/evaluating Departments or Divisions during the 
bid process. ANY QUESTIONS FROM BIDDERS OR EVALUATING DEPARTMENTS/DIVISIONS MUST BE 
ADDRESSED TO THE PROCUREMENT SERVICES DEPARTMENT. 

A16. Failure to comply with any of the foregoing instruction or any other essential element of this bid may res& in 
disqualification of your bid. 

SECTION B GENERAL PROVISIONS 

Bl. ReceivinglPaymentllnvoicing: No payment will be made for materials ordered without proper purchase 
order authorization. Osceola County shall pay all vendors pursuant to and in accordance with t& 
prOmui9ationS set forth by the State of Florida’s Prompt Payment Act (Florida Statutes Section 218.70). 
Payment shall not be made until materials, goods or servkxs, have been received, inspected and accepted by 
the County in the quality and quantity ordered. Payment will be accomplished by submission of invoice, jti 
duplicate, with Purchase Order Number referenced thereon and mailed to the address s&forth in’the 
Purchase Order. Payment in advance of receipt of goods or services by Osceola County cannot be made. 

82. Fund Availability: Any contract resulting from this solicitation is deemed effective only to the extent @at 
appropriations are available. Pursuant to Florida Statutes all appropriations lapse at the end of the Fiscal Year. 
Multi-year awards shall be adequately funded but the County reserves the right not to appropriate for an 
ongoing procurement if it is deemed in its best interest. 

83. 

84. 

B5. 

B6. 

Occupational License: The Tax Collector of Osceola County requires an Osceola County Occupational 
License. Please contact the Tax Collector/Occupational Licenses Office directly at 407-343-4000, for 
information concerning this requirement. In accordance with Florida State Statute 205.065. a current ‘= 
Department of Professional Regulation certificate maybe provided in lieu ofan Osceola County Occupational 
License, with a copy of the Occupational License of home state/coUnty/City. 

Pemlitsllicenseslfees: Any permits, licenses or fees required will be the responsibility of the contract&. 

Taxes: Osceola County does not pay Federal Excise nor State Sales taxes. Osceola County’s tax exemption 
number is 858013132398C-5 Federal Exemption ID No. 59-6000780. 

Independent Pricing: By submission of this bid, the bidder certifies, and in the cause of a joint bid each party 
thereto certifies as to its own organization, that in connection with this procurement: 

The prices in this bid have been arrived at independently, without consultation, communication, 
collusion or agreement for the purposa otrestrlcting competition, as to any matter relating to such 
prices with any other offeror or with any competitor. 
Unless otherwise required by law, the prices which have been quoted in this bid have not been 
knowingly disclosed by the bidder and will not knowingly be disclosed by the bidder prior to opening, 
directly or indirectly to any offeror or to any competitor; and 
No attempt has been made orwill be made bythe bidder to induce any other person orfirm to submit ’ 
or not to submit a bid for the purpose of restricting competition. 
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I I :. 

Bid No. AIR#O5-412-l’M 

Buyer: Tammi Madison 
Ir”ad@osceola.org 
Bid Title: Sign Materials 8 Road Markings 

Due Data: 
December 28,2005&i? 2:00 P.m. 

Advertised Date: December 5,‘2004 

Respond to: P&urement Services, 1 Courthouse Sq., Suite 2300, Kissimrpee, 
FL 34741 Ft~one: 407-343-3142 Fax: 407-343-3130 

87. 

06. 

09. 

Inspection/Acceptance Title: Inspection and acceptance will be at destination unless otherwise stipulated. 
Title and risk of loss or damage to all items shall be the responsibility oft@ shipper (vendor) until accepted by 
the using department of Osceola County, unless loss or damage results from negligence by Osceola County 
or it’s using Department. 

The Contract: Notice of an award by Osceola County will constitute acceptance of the Bid from the overall 
lowest priced, most responsive and responsible bidder. The Bid package signed by the successful bidder 
along with documentation included in the bidder’s submittal as required by this Invitation to Bid and other 
additional materials submitted by the bidder and accepted by the County shall constitute the contract. A 
purchase order and/or other award document will be issued by the County when appropriate to do so. 

Laws Governing this Contract: Any contractual arrangement between Osceola County and the vendorshall 
be consistent with, and be governed by, the ordinances of Osceola County, the whole law of the State of 
Florida, both procedural and substantive, and applicable federal statutes, rules and regulations. Any and all 
litigation arising under any contractual arrangement shall be brought in the appropriate court in Osceola 
County, Florida. 

BIO. 

611. 

812. 

813. 

614. 

815. 

B16. 

Conflict of Interest: All offerors must disclose with their offer the name of any officer, director, or agent who 
is also an officer or employee df Osceola County. Further, all bidders must disclose the name of any Osceola 
County officer or employee who owns, directly or indirectly a” interest of ten (10%) percent or more of the -, 
bidder’s firm oranyofits branches. Failure to disclose in this mannerwillresult in disqualification ofyourbjd or 
cancellation of work. The Countywill seek damages for recoupment of losses in having to re-bid oire-assign: 

Additional Terms and Conditions: No additional terms and conditions included with the bid response spaI1 
be evaluated or considered and any and all such additional terms and conditions shall have no force and 
effect and are inapplicable to this bid. If submitted either purposely through intent or design or inadvertently 
appearing separately in transmitting letters, specifications, literature, price lists, or warranties it is understood 
and agreed the general and special conditions in this solicitation are the only conditions applicable to this bid 
and the bidders authorized affixed to the bid signature section attests to this. 

Changes: Osceola County resmves the right to order, in writing, changes in the work within the scope of the 
contract such as change in quantity or delivery schedule. The contractor has the right to request an equitable 
price adjustment in cases where changes to the contract under the authority of this clause result in increased 
costs to the contractor. 

Modifications: In addition to modifications made underthe changes clause, any contract resulting from this 
solicitation may be modified within the scope of the contract upon the written and mutual consent of both 
parties, and approval by appropriate legal bodies in Osceola County 

Assignment 8 Subcontracting: The vendor will not be permitted to assign its contract with Osceola County, 
or to subcontract any of the work requirements to be performed without obtaining prior Written approVeI Of 
Osceola County. 

Liability: The vendor shall act as an independent contractor and not as an employee of Osceola County. The 
vendor will be required to indemnify, defend, and hold and save harmless Osceola County, its officers, agents, 
and employees, from damages arising from the vend&s performance of, or failure to perform, any task or 
duty required to be performed by the vendor. . - 

Termination for Default: The performance of the Agreement may be terminated by Osceola County in 
accordance, with this clause, in whole orin part, in writing, whenever the County shall determine that the 
contractor has failed to meet performance requirement(s) ofthe Agreement. 

4 of67 



Bid No. PJR#O5-412-TM 

Buyer Tammi Madison 
tmad@osceola.org 
Bid Title: Sign Materials & Road Markings 

Due Date: 
Deoember X1,200%:@! 200 p.m. 

Adveltised Date: December 5, 2004 

Respond to P?OcUr@ment Ser~lces, 1 Courthouse Sq., Suits 2300, Kissimmee,. 
FL 34741 Phone: 407-343-3142 Fax: 407-343-3130 

817. 

BIB. 

619. 

620. 

821. 

B22. 

823. 

Termination for Convenience: Osceola County reserves the right to terminate ihe Agreement ln wh&o, 
Part by giving the vendor written notice at least thirty (30) days prior to the effective da@ of the termination, 
UPon receipt of termination from Osceola County, the vendor shall only provide those services spacifica’lly 
approved or directed by Osceola County. All other rights and duties of the parties under the Agreement shall 
Continue during such notice period, and Osceola County shall continue to be responsible to the vendorforthe 
Payment of any obligations to the extent such responsibility has not been excused.by breach of default ofthe 
vendor. 

Upon termination, vendor shall bill Osceola County for all amounts not previously billed and due the vendor at 
that time. The vendor shall .not be entitled to a professional fee nor expenses for any work commenced or 
expenses incurred after the notice of termination was received by the vendor, unless specifically appr~& or 
requested by O%e& County, The vendor shall, however, be entitled to payment for services commenced 
and approved by Osceola County priorto the receipt of notice, or with the express written consent of osceola 
County, prior to the effective date of termination. 

Bid as Public Domain: All documents and other materials made or received in cpnjunction with this project 
will be subject to public disclosure requirements of Chapter 119, Florida Statutes. The bid will become P.&of 
the publicdomain upon opening. Vendors shall not submit pages marked”proprietary” orotherwise restricted. 

Force Majeure: Neither party to this agreement shall be liable to the other for any cost or damages if the 
f&Ire to perform the agreement arises out of causes beyond the control and without the fault or negllgen& of 
the parties. Such causes may include, but are not restricted to, acts of God, fires, quarantine restriction, 
strikes and freight embargoes. In all cases, the failure to perform must be totally beyond the control and 
without any fault or negligence of the party. 

Indemnification: The successful proposer(s) agrees to hold harmless and indemnify the County from and 
against any and all claims, demands, actions, or causes of action, including, but not limited to, any and all 
costs, expenses, legal fees, and liabilities incurred in and about the investigation and defense thereof, for 
personal injuries, including death orproperiydamage suffered byanyperson, firm or corporation whatsoever 
and arising from or in any way connected with the negligent acts, negligent performance of the Agreement, 
willful misconduct, violation of law or breach of this Agreement by the successful proposer(s), their agent(s), 
servant(s), or employees under this Agreement. 

The County agrees to hold harmless and indemnify the successful proposer(s) from and against any and all : 
claims, demands, actions, or causes of action, including, but not limited to, any and all costs, expenses, legal 
fees and liabilities incurred in and about the investigation and defense thereof, for personal injuries, including 
death or property damage suffered by any person, firm or corporation whatsoevei and arising from or in’any 
way connected with the negligent acts of the County, its agents, servants or employees in assisting the 
successful proposer(s) in the performance of their obligations under this Agreement. 

public Entities Crimes: A person or affiliate who has been placed on the convicted vendor list following e 
conviction for public entity crime may not submit a bid on a contract to provide any goods or services to a 
Public entity, may not submit a bid on a contract with a public entity for the COnstruCtiOn or repair Of a PUhlic 
building or public work, may not submit bids on leases of real property to public entity, may not ba awarded or 
perform work as e contractor, supplier, subcontractor, or consultant under a contract with any public entity, 
and may not transact business with any public entity in excess of the threshold amount provided in Florida 
State statutes, Section 287.017, for CATEGORY TWO for a period of 36 months from the date of being 
Placed on the convicted vendor list. Bysignatui% &I this solicitation, vendor certifies that they are qualified to 
do business with Osceola County in accordance with Florida State Statute. 

Debarred Vendors: The County reserves the right to withhold award, rescind award or forego award to any 
vendor or contractor who is found to have been debarred from doing business with the State of Florida or any 
other public entity, It shall be County’s sole determination as to the desirability of contracting with a contrac!or 
orvendor who has been debarred from doing business with any public entity. 

contractor Responsibilities: The Contractor certifies, by submission of this ibid that the Contr.%tor ~41’ 
provide the services agreed upon in a timely and professional manner in accordance with specifications. 
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, A 

Bid No. A/R#05-412-TM 

Buyer: Tamml Madison 
tmad@osceola.org ” 
Bid Title: Sign Materials & Road Markings 

Due Date: .:. 
December28,2005-@ 2:00 p.m. 

Advert&d Date: De&mber 5, 2004 

Respond to:,%wrement Services, 1 Courthouse Sq.. Suite 2300, Kissiimmee, 
FL 34741 Phone: 407-343-3142 Fax: 407.343~3130 

824. Equal Oppa-tunity: Osceola County recognizes fair and c&n competition as a basic tenet of public 
procurenX?nt and encourages participation by minority and women owned business enterprises. The County 
requests minority and women owned business enterprises to submit evidence of such certification with 
submittals. 

825. Other Entity Use: All BidderslPropdser submitting a response to this Invitation to Bid agree that such 
response also constitutes a bid to all governmental agencies, under the same’ conditions, for the same 
contract price, and forthe same effective period as this bid, should the Bidder feel it is in their best interest to 
do so. 

Each governmental agency desiring to accept these bids, and make an award thereof, shall do so 
independently of any other governmental agency. Each agency shall be responsible for its own purchases 
and each shall be liable onlyfor materials andlorservices ordered and received byit. and np agencyassunnes 
any liability by virtue of this bid/proposal. 

This agreement in no way restricts or interferes with the right of any governmental agency to rebid any or all 
items. 

626. Public Emergencies: It is hereby made a part of this bid that before, during, and after a public emergency, 
disaster, hurricane. tornado, flood, or other acts of God that Osceola County shall require a “First Priority for 
goods and services. It is vital and imperative that the majority of citizens are protected from any emergency 
situation that threatens public health and safety, as determined by the County. Vendor/contractor agrees to 
renWsell/lease all goods and services to the County or governmental entities on a “first priority” basis. ihe 
County expects to pay a fair and reasonable price for all products and services rendered or contracted in the 
event of a disaster, emergency, hurricane, tornado or other acts of God, 

SECTION C SPECIAL PROVISIONS 

Cl. Minimum Standard: Specifications listed herein describe the expected minimum standard. If any exceptions 
are taken, indicate on the bid form any deviations from the specifications and include any explanation or 
applicable literature. The absence of this indication shall be considered complete compliance with the listed 
specifications. These specifications are intended to be descriptive in nature and are not intended to eliminate 
any vendor from submitting a bid. 

Note: Osceola County has standardized certain equipment and supply items. These items are bid as ‘“only” 
and bidders are to bid &the product and model number specified. If the specified model number has been 
changed, bid the latest model number available. Alternate products provided by other manufacturers will not 
be considered. ’ 

c2. Bidder’s Specifications: Each bidder shall make accurate statements in his bid, particularly as to types of 
products provided and any special requirements or options required for operation. 

c3. Not Bidding: If not bidding any or all Items, please so state 

c4. Firm Prices: Unit Prices for goods and/or services covered in the specifications shall be firm, net delivered to 
the ordering agency, F.O.S. DESTINATION (vendor paying all delivery costs) and shall remain firm for the 
period of any agreement reached as a result of this Annual Requirement. 

C5. Period of Agreement: Agreement shall be awarded for a one (1) year term to begin upon approval and 
execution of the County. 
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Bid No. A/R#O5-412-TM 

Buyer: Tamml Madison 
tmad@osceola.org 
Bid Title: Sign Materials & Road Markings 

Due Date: 
December28,200$@ 200 p.m. 

Advertised Date: December 5,2004 

Respond to: Procurement Services, 1 Courthouse Sq., Suite 2300, Kiesimrnee, 
FL 34741 Phone: 407X43-3142 Fax: 407-343-3130 

03 

Cl. 

CB. 

cs. 

CIO. 

611. 

Cl2 

c13. 

c14. 

Cl5 

Cl6. 

ci7. 

Option to Extend/Renew: The p~rf~~r~at~c~ period of any contract or purchase order reeuttfng from thfe 
invitation to bid may be extended upon mutual agreement between the~yendor and Gsceoia County ,+jth no 
change in terms or conditions. Any extension of performance period under this provision shaft be in one’(l) 
Year incremants. Total contract length, including individual one (I), year extensions shall be in the CountY’s 
.best interest and sole discretion. Any agreement or amendment to the agreement rasuitfng from this 
Solicitation shall be subject to fund availability and mutual written agreement between the County and the 
successful bidder. 

Exercise of Option: Exercise of option to extend term ofcontract: lithe Cou&&has to enterinto an option 
period, the County shall request from the contractor their written statement of desire to enter into an extension 
of the performance period. 

Acceptance of Goods/Services: Receipt of goods/services shall~constitute acceptance. Final accept&e 
and authorization of payment shall be given only after a thorough inspection indicates that the 
producVperformance meets bid specifications and conditions. Should the products/services differ in any 
respect frOm SpeCifiCetiOnS, payment will be withheld until such time as the suppliertakes necessary correctiye 
action. If the proposed corrective action is not acceptable to the agency, the Procurement Services Office may 
authorize the recipient to refuse final acceptance ofthe goods/services. Should a,representative of Osceota’ 
County agree to accept the goods/services on condition that the contractor will correct his performance within 
a stipulated time period, then payment will be withheld until the services are performed as specified. 

Supervision: The County shall not exercise any supervision or control over the Bidder’s employees 
perfoning services under this contract. Such employees shall be accountable notto the County, but solelyto 
the Bidder, who in turn is responsible to the County 

Pre-award Inspection: The County reserves the rightto make a pre-award inspection ofthe biddeh facilities, 
to determine the capabilities of the bidder to service the County, prior to award of any agreement. 

Existing Permits and Identification Numbers: Any permits and/or Dept. of Environmental Protection 
identification numbers are to be available for review upon request. 

Estimated Quantities: Quantities noted~ in the Invitation to Bid are estimates only and in no way obligates 
Osceola county to purchase this amount. This estimate is intended as a guide in submitting your bid. The 
actual quantities purchased under this bid may be more or may be less. Quantities specified on Bid Price ’ 
Schedule are for bidding purposes only. 

New Product: Any and all products provided under this bid shall be new and unused. 

Inadequate Service: In cases where services are not properly delivered, the contractorwill eitherremedythe 
defect or be responsible for reimbursement of the difference to the County for the contractor selected to 
remedy the defect. Acceptance of.materials or service shall remain the county’s sole discretion. 

Additional Information: The Osceola County Procurement Office reserves the right to request any additional 
information needed for clarification from any bidder/proposer for evaluation purposes. 

Insurance: The contractor shall, during the entire period of performance of the contract resulting from this 
solicitation, procure and maintain at least the @cimum kinds of insurance as stipulated in Attachment A. 
Proof of such insurance must be provided to the County prior to beginning of contract performance. 

Attachments: All attachments are made an essential part of this bid. 

Attachment A - Insurance Requirements 
Attachment B - Statement of No Bid 
Attachment C -‘Drug-Free Workplace 
Attachment D Specifications for Groups 16 28 

NOTE: Attachment A must be complied with by the successful bidder. If you.choose not to bid on this 
Invitation to Bid, please complete and return Attachment 6. 
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Bid No. A/R#05-412-TM 

Buyer: Tammi Madison 
tmad@osceola.org ~’ 
Bld Title: Sign Materials & Rpad Markings 

me Date: .,_ 
December  28,2005-@ 2:OO tx,,. 

Advert ised Date: December  5; 2004’ 

Respond to: Ptocurement Services, 1  Courthouse sq., Suite 2300,  RtssTmmee, 
FL 34741  Phone:  407-343-3142 Fax: 407-343-3130 

I 

Cl& Probationary Period: The first ninety (90) days of the’contract are to be  considered a  ‘“probationary” peridd. 
At the CoUnQ’s election, the successful bidder’s contract may be  terminated, based on  the performance of the 
contractor, and  a  new award will be  granted without another formal bid. 

SECTION D AWARD OR REJECTION OF BIDS 

01. Award Of Contract/Purchase Order: Award will be  made to the responsible bidder most responsive to the 
sotjcjtatjon with the jOWest bid in one  of the following methods: 1) An all or none  bid, 2) awarded per lot or 3) 
item by item to the lowest bidder meeting specifications. 

D2. 

Ix?. 

D4. 

D5. 

D6. 

D7. 

D8. 

DS. 

DIO. 

This bid may be  awarded to a  primary and  alternate vendors.  The primaiy vendor  shall always be  contacted 
first for ail orders under  this bid. If, at anyt ime during the contract, the primary vendor  cannotfuiftlj any  given 
orderthey must ContaCt the appropriate Osceota County representat ive immediately. Each order shalt be  fitted 
by the Primary vendor  unless the County is notified otherwise. If any  given order cannot  be  tilled within the 
time Constraints by the primary vendor,  ONLY then shall the alternate vendor  be  contacted to fill the order. 
Regardless of which vendor  fills the order, the respective prices, as bid, shall apply throughout the term ofthe 
contract. 

Split Award: Osceola County reserves the right to make award to one  vendor,  to split the award between 
vendors.  or to not award some or all items, depending on  the best interest of the County The County may 
accept any item or group of items on  any bid unless the offeror qualifies his bid by specific limitations. 

Estimated Dollar Amount:  The estimated dollar amount  to be  expended during this bid period oftwelve (12) 
months is $352.000.  Please note that this is an  estimate only and  in no  way obligates the Countytopurchase 
this amount.  This estimate is intended as a  guide in submitt ing your bid. The actual quantit ies purchased 
under  this bid may be  more or may be  less. 

Delivery: Delivery shall be  a  factor in the award. Failure to perform within delivery deadline(s) set forth in the 
specltications or any other contract document  shall constitute default. 

Right to Reject: The County reserves the right to reject any or all bids, with or without cause, with& 
recourse, to waive technicalities or to accept the bid which in its judgement best settee the interest of the 
County. Cost of submittal of this bid is considered an  operational cost of the bidderandshal l  not be  passed on  .- 
to or be  borne by the County Osceola County also reeewes the right to reject the bid of a  bidder who ,has - 
,previously failed to perform properly or complete on  time contracts of a  similar nature, or who investigation 
shows is not in a  position to perform the contract. 

Bid Results: The bid tabulation sheet should be  available within 48  hours ofthe bid opening date and  can be  
read from the Osceola County homepage at “http:Nwww.osceola.org”. If you do  not have access to the 
Internet, you may contact DemandStar  by Onvia at (800) 711-1712 for the results. 

Best Prices: Award will be  made without further negotiat ion based upon  competit ive bids; therefore your best 
price should be  submitted in response to this invitation to bid. 

Reasonable prices: A reasonable unit price must be  submitted for each work element. In the event that any 
pay item unit prjce is determined to be  unreasonably low or unreasonably high, the bid may be  declared non-  
responsive and  may not be  considered. . - 

Local Vendor  Preference: According to Osceola County Administrative Code,  Chapter 3, Section 3.09, (as 
applicable) all local vendors will be  given a  three percent (%),preference in proposal  prices. A local vendor  is 
def ined as a  vendor  who has an  office or branch within the boundar ies of Osceola, Orange,  Seminole, Lake,  
Polk or Brevard County. 

Drug-Free Workplace Preference: Whenever  two’or more bids which are equal  with respect to price, quality, 
delivery and  services are received for procurement subject to the Osceola County Administrative Code,  a  bid 
received from a  business that certifies that it has  implemented a  drug-free workplace program shall be  given 
preference, in accordance with Florida State Statute 287.087.  Certification of:en implemented drug-free 
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Bid No. AIR$O5412-TM Due Date: 
DeCQ”,bsr 28,200@ 2:OO p.m. 

Advertised Date: December 5,.2004 
. 

Buyer: Tsmmi Madison 
tmsd@osceola.org 

Respond to:PfocursRlsnt Sei~icss, 1 Courthouse Sq:, Suits 2300, Ki&immee, 
FL 34741 Phone: 407-343-3142 Fax 407-343-3130 ~ 

Bid Title: Sign Materials 8 Road Markings 
I 

workplace program must be included with the bid when the bid is submitted, Further information regarding ihe 
Florida Statute is available in the Osceola County Procurement Services Office, (407) 343.3125. 

Dll. Determining Responsibility: In determining responsibility, the following qualifications will be considered: 
a. The bidder’s ability, capacity and skill to perform the contract or provide the service within the tiine 

specified. 
b. The reputation, judgment and experience of the bidder. 
C. The quality of performance of previous contracts cr services including previous performance with the 

County. 
d. Previous and existing compliance by the bidder with laws and ordinances relating to the contract or 

service. 

F’ 
Financial reswrces of the bidder to perform the contract or provide the service. 
Ability to provide future maintenance and service for the use of the subject of the contract. 

9. Whether the bidder is in arrears to the County on e debt cr contract or is a defaulter on surety to the 
County, or whether the bidder’s taxes or assessments are delinquent. 

E TECHNICAL SPECXFICATIONS FOR SIGN MATERIALS 

El. SCOPE: Provide and deliver street sign materials es they are ordered, meeting the specifications for use by 
Osceola County. Quantities listed are not firm requirements but are estimates to be used in pricing each bid 
for comparison purposes. 

The specifications shown on the attached bid price sheets are intended to represent items of a quality level 
known to meet the County’s requirements. While the County endeavors to promulgate written specifications 
that are accurate and non-restrictive for bidding purposes, they may also reference en item by manufacturer’s 
name and @ock number. Bidders are cautioned that in the event of a discrepancy therein, or if the materials 
being offered differ from that described, such difference must be timely questioned or noted in tie bid in order 
that a fair evaluation may be performed. 

No warranty is given or implied es to the quantities that will be purchased. 

All materials are to be delivered to: Osceola County Road & Bridge Department 
2350 Kissimmee Park Road 
St. Cloud. FL 34769 

. . 
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A ttd ih3”tA  
I N S U R A N C E ’R E Q U I R E M E N T  

1.  T h e  successfu l  b i dde i  sha l l  no t  c o m m e n c e  a n y  wo rk  in  connec t i on  wi th  this a g r e e m e n t  unt i l  it h a s  o b t a i n e d  elf  of  the  
fo l lowing  types of  i n S U r a n C e  a n d  such  i n s u r a n c e ~ h a s  b e e n  a p p r o v e d  by  the  C O U N T Y ,  n o r  sha l l  t he  successfu l  b i d d e r  a l low 
anysubcon t rac to r to  c o m m e n c e  wo rk  o n  its subcont rac t  unt i l  a l l  s imi lar  i nsu rance  r e q u i r e d  o f the  subcon t r&o r  h .&  b e e n  
so  o b t a i n e d  a n d  a p p r o v e d .  Al l  i nsu rance  po l ic ies  shal l  b e  wi th  insure rs  qua l i f ied  a n d  d o i n g  bus iness  in  F lor ida.  

2.  Loss  Deduc t ib le  C lause :  T h e  C O U N T Y  shal l  b e  exemp t  f rom, a n d  in  n o  w a y  l iab le  for, a n y  sums  of  m o n e y  wh ich  m a y  
rep resen t  a  deduc t ib le  in  a n y  i nsu rance  pol icy.  T h e  p a y m e n t  of  such  deduc t ib le  sha l l  b e  the  so le  responsib j l l ty  of  the  
Cont rac to r  a n d / o r  subcon t rac to r  p rov id ing  such  insu rance .  

3.  W o r k e r ’s C O m p e n S a t i O n  Insurence :  T h e  Cont rac to r  she l l  take  ou t  a n d  ma in ta in  d u r i n g  the  l i fe of this A g r e e m e n t ,  W o fkefs 
C o m p e n s a t i o n  h w r a n c e  for  at i  o f  its e m p i O y e e S  c o n n e c t e d  wi th  the  wo rk  of  this p ro jec t  a n d ,  in  case  a n y w o r k  is sublet ,  t he  
Con t rac to r  sha l l  r e q u i r e  the  subcon t rac to r  s imi lar ly to p rov ide  W o r k e r ’s C o m p e n s a t i o n  lnsurence , f&  al l  o f  the  lettefs 
e m p l O Y e e s  un less  such  e m p l o y e e s  a r e  c o v e r e d  by  the  p ro tec t ion  a f fo rded  by the  Cont rac tor .  S u c h  i nsu rance  shal l  comp ly  
ful lywith the  F lo r ida  W o r k e r ’s C o m p e n s a t i o n  Law .  In case  a n y  c lass of  e m p l o y e e s  e n g a g e d  in  haze rdouswokunde i f i i s  
Cont rac t  et  the  si te of  the  pro jec t  is no t  p ro tec ted  u n d e r  the  W o r k e r ’s C o m p e n s a t i o n  statute, the  Cont rac to r  sha l l  p rov ide ,  
a n d  C a u s e  e a c h  subcon t rac to r  to p rov ide ,  a d e q u a t e  Insurance ,  sat isfactory to the  C O U N T Y  for  the  p ro tec t ion  of  its 
e m p l o y e e s  no t  o the rw ise  pro tec ted .  

4.  Con t rac to?s  Pub l i c  Liabi l i tv  a n d  P ro~e r t v  D a m a a e  Insurance :  T h e  Cont rac to r  sha l l  take  ou t  a n d  ma in ta in  d u r i n g  the  l i fe of  
this A g r e e m e n t  C o m p r e h e n s i v e  Au tomob i l e  Liabi l i ty  I nsu rance  es  shal l  p ro tec t  it f rom c la ims for  d a m a g e  for  p e r s o n a l  
in jury,  i nc lud ing  accidt inta l  dea th ,  as  tiell as  c la ims for  p rope r t y  d a m a g e s ,  wh ich  m a y  a r ise  f rom ope ra t i ons  u n d e r  this 
A g r e e m e n t  w h e t h e r  such  ope ra t i ons  b e  by  itself o r  by  a n y o n e  direct ly o r  indi rect ly  e m p l o y e d  by  it, a n d  the  a m o u n t s  o fsuch  
i nsu rance  shal l  b e  the  m i n i m u m  limits as  fol lows: 

(1 )  B O D ILY  INJURY L IABIL ITY 
$ 5 0 0 , 0 0 0  ope ra t i ons  e a c h  c la im p e r  p e r s o n  
$ 5 0 0 , 0 0 0  comp le ted  ope ra t i ons  e a c h  c la im p e r  p e r s o n  

(2 )  A U T O M O B ILE  P U B L I C  L IABIL ITY 
(a )  Bod i l y  In jury  

$ 2 5 0 , 0 0 0  e a c h  c la im p e r  p e r s o n  
$ 5 0 0 , 0 0 0  a g g r e g a t e  

(b )  P rope r t y  D a m a g e :  
$ 1 0 0 , 0 0 0  e a c h  c la im p e r  p e r s o n  
$ 1 0 0 , 0 0 0  a g g r e g a t e  

(3 )  P R O P E R T Y  D A M A G E  L IABIL ITY (o the r than  au tomob i l e )  
$ 5 0 0 , 0 0 0  e a c h  c la im p e r  p e r s o n  
$ 5 0 0 , 0 0 0  ope ra t i ons  p e r  c la im 
$ 5 0 0 , 0 0 0  pro tect ive p e r  c la im (cove r ing  au tomob i l e )  
$ 5 0 0 , 0 0 0  cont rac tua l  p e r  c la im 

.- 

5.  Subcon t rac to r’s Pub l i c  Llabi l i tv  a n d  P rooe r t v  D a m a q e  Insumnce :  T h e  Cont rac to r  sha l l  r e q u i r e  e a c h  of  its subcon t@ o r s  to 
p r o c u r e  e n d  ma in ta in  d u r i n g  the  l i fe of this subcont rac t ,  i nsu rance  o f the  type  spec i f ied  a b o v e  o r  i nsu re  the  activi t ies ofh is  
subcon t rac to rs  in  its pol icy,  as  spec i f ied  above .  

6.  O w n e r ’s Protect ive  Liabi l i ty  Insurance :  T h e  Cont rac to r  sha l l  p r o c u r e  a n d  fu rn ish  a n  O w n e r ’s Protect ive  L iab i lRy . lnsurance  
Pol icy  wi th  the  fo l~ low ing  m i n i m u m  limits: 

II1 B O D ILY  INJURY L IABIL ITY 
~  I 

$ 1 0 0 , 0 0 0  e a c h  c la im p e r  p e r s o n  

7.  

(2 )  P R O P E R T Y  D A M A G E  L IABIL ITY 
$ 1 0 0 , 0 0 0  e a c h  c la im p e r  p e r s o n  

Cert i f icates of  Insurance :  Cert i f icate of  l n e u r a n c e  Fo im Chi l l  b e  fu rn i shed  by  the  Cont rac to r  u p o n  no t ice  of  awa rd .  T h e s e  
shal l  b e  comp le ted  by the  au tho r i zed  Res iden t  A g e n t  a n d  r e t u r n e d  to the  P u r c h a s i n g  Depar tmen t .  Th is  cert i f icat& shal l  b e  
d a t e d  a n d  show:  
(1 )  T h e  n a m e  of  the  i nsu red  cont ractor ,  t he  spec i f ied  j ob  by  n a m e  a n d  j ob  n u m b e r ,  the  n a m e  of  insurer ,  t he  n u m b e r o f t h e  
pol icy,  its ef fect ive da te ,  its te rmina t ion  da te .  
(2 )  S ta tement  that  the  Insure r  wil l  mai l  no t ice  to the  C O U N T Y  at  least  thirty ( 3 0 )  days  p r io r  to a n y  mater ia l  c h a n g e s  in  
p rov is ions  o r  cance l la t ion  of  the  pol icy.  
(3 )  Coun ty  sha l l  b e  n a m e d  o r  add i t i ona l  n a m e d  i nsu red  o n  Pub l i c  Liabi l i ty  I nsu rance  a n d  Au tomob i l e  Liabi l i ty  InsU ienCe.  
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Attachmeht B 
OSCEOLA COUNTY, FLORIDA 

STATEMENT OF “NO BID” 

IF YOU DO NOT INTEND TO BID ON THIS REQUIREMENT, PLEASE COMPLETE AND RETURN THIS FORM PRIORTO DATE 
SHOWN FOR RECEIPT~OF BIDS TO: THE OSCEOLA COUNTY PURCHASING DEPARTMENT, 1  COURTHOUSE SQUARE, 
SUITE 2300,  KISSIMMEE, FL 34741.  

WE HAVE DECLINED TO BID ON AIR#05-41sTM, Sign Materials 8  Road Markings, FOR THE FOLLOWING REASON: 

SPECIFICATIONS TOO “RESTRICTIVE”, I.E., GEARED TOWARD ONE BRAND OR 
MANUFACTURER (PLEASE EXPLAIN BELOW). 

INSUFFICIENT TIME TO RESPOND TO Invitation for Bid 

WE DO NOT OFFER THIS PRODUCT OR EQUIVALENT. 

OUR PRODUCT SCHEDULE WOULD NOT PERMIT US TO PERFORM. 

UNABLE TO MEET SPECIFICATIONS. 

UNABLE TO MEET BOND REQUIREMENTS. 

SPECIFICATIONS UNCLEAR (PLEASE EXPLAIN BELOW). 

OTHER (PLEASE SPECIFY BELOW). 

REMARKS: 

WE UNDERSTAND THAT IF THE “NO BID” LETTER IS NOT EXECUTED AND RETURNED, OUR NAME MAY BE DELETED 
FROM THE LIST OF QUALIFIED BIDDERS FOR OSCEOLA COUNTY BOARD OF COUNTY COMMISSIONERS FOR,FUTURE 
PROJECTS. 

TYPED NAME AND TITLE: 
‘- 

COMPANY NAME: 

ADDRESS: 

SIGNATURE AND TITLE: 

TELEPHONE NUMBER: DATE: 

FACSIMILE NUMBER: E-MAIL ADDKESS: __  
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ATTACHMENT AC@ 

GROUP 16: SPECIFICATIONS FOR ABRASION RESISTANT SUN COUNTRY, PRISMATIC REFLECTIVE PAVEMENT 
MARKER (STIMSONITE MODEL 911 OR EQUAL) 

1.0 General Description: Markers shall consist of a” acrylic plastic shell filled with a tightly adherent potting cornwind: The 
shell shall contain one or two glass covered prismatic refletiie faces as required to reflect incident light from a single OF 
opposite directions. 

2.0 Detailed Specifications: 

2.1 Desiqn and Fabrication: 

2.1.1 

2.1.2 

21.3 

Dimensional Details: Overall dimensions 4 in. x4 in. x 0.70 in. (10.16cti x 10.16cm x 1~.78cm): Slope of 
Reflecting Face 30’ Area of Each Reflecting Surface, 3.25 sq. in. (21.0 sQ:cm). 

&&&j: The shell shall be molded of methyl methacrylate conforming to Federal Specification L-P-38OC, 
Type 1, Class 3. 

Filler shall be a patting compound selected for stength, resilience, and adhesion adequaie to pass 
physical requirements as outlined below. 

m: Thin untempered glassshall be bonded to the prismatic reflective faces to provide a” $I+mely 
hard and durable abrasion resistant surface. The area covered by the glass shall not be lezs than 3.00 
sq. in. (19.35 sq. cm). The outer surface of the sheil shall be smooth exceptforpurposes of identification. 

The base offhe marker shall be substantially free from gloss and substances that may reduce its bond to 
adhesive. This shall beg done by embedding sand or inert granules on the surface of the potting 
compound prior to curing. 

3.0 Optical Requirements: 

3.1 Definitions: Horiiontal ent-a”ce angle shall mean the angle in the horizontal plane between the direct@ of 
incident light and the nomwl to the leading edge of the marker. 

Observation angle shall mean the angel of the reflector between observer’s line of sight and the direction of the 
light incident on the reflector. 

Specific Intensity @I.) shall mea” the candlepower of the returned light at the chosen observation and entrance 
angles for each foot candle of ilIumin+” at the reflector on a plane perpendictilar to the incident light. 

3.2 Optical Performance: 

3.2.1 Steel Wool Abrasion Procedure: Form a I in. (2.54 cm) diameter flat pad using #3 coarse steel wool per 
Federal Specification FF-W-1825. Place the steel wool pad on the reflector lens. Apply a load of 50 Ibs. 
(22 kg) and rub the entire lens surface 100 times. (Note: On tw” color units the red lens may not be 
covered with glass and if so should not be abraded.) 

3.2.2 Specific Intensiv: After abrading the lens surface, using the above steel wool abrasion procedure, the 
specific intensity of each white reflecting surface at 0.2’ otisewation angle shall not be less than the 
following when tie incident light is parallel to tie base of the reflector. 

Horizontal Entrance Angle S.I. 
0* 3.0 

20" 1.2 

For yellow reflectors, the specific i”te”siiy shall be 60% of the value for white. For red iefledtors, the 
specific intensity shall be 25% of the value for white. 
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3.2.3 Optical Testinq Procedure: A random lot of reflectors shall be tested. The reflector to be tested shall be located 
with the center of the reflecting face at a distance of 5 ff. (1.52m) from a uniformly.bright light source h&&g an 
effective diameter of 0.2 in. (0.51 cm). 

The photocell shall be an annular ring 0.37 in. I.D. x 0.47 in. O.D. (0.94 cm I.D. x 1.19 cm O.D.) It shalj be 
shielded to eliminate stray light. The distance from the light source center to the center of the photoactive area 
shall be 0.21 in. (0.53 cm). If a test distance of other than 5 ft. (1.52 m) is‘ used, the source and rticeiver 
dimensions and th6 distance between source and receiver shall be modified in the same proportion as the test 
distance. 

Failure of more than 4% of the reflecting faces shall be cail~e for the rejection of the lot. 

4.0 Physical Properties: 

4.1 Strenath Requirements: Markers shall support a load of 2000 Ibs. (909 kg.) as applied in the following manner: 

4.1.1 Strenoth Testina Procedure: A random sample of three markers shall be selected for test purposes. Center the 
marker base down overthe open end of a hollow metal cylinder 1 in. (2.5 cm).high, 3 in. (7.6 cm) I.D., 3.5 
in. (8.9 cm).O.D. Apply a load to the top of the marker through a 1 in. (2.5 cm) diameter by 1 in: (2.5 cm) 
high metal plug centered on the top ofthe marker. Rate of loading shall be 0.2 in. (0.5 cm) per minute. 

Failure shall constitute either breakage or significant deformation ofthe marker at any load of less man 2000 Ibs. 
(909 kg). 

4.2 impact Test: 

4.2.1 Samplinq: A random sample of markers to provide 20 lenses for each test (40 total) shall be selected from each 
lot. 

4.2.2 Impact Testinq: Condition the markers in a convection oven at 130°F for one hour. While at the’ eleGated 
temperature, impact the refle&ve face by allowing a 0.42 lb. (190 gm) dartftted with a 0.25 in. (0.64 cm) 
radius spherical head to drop 1~8 in. (45.7 cm) perpendicularly onto the center of the reflective.surface. 
Cracks in the impact area shall be generally concentric in appearance. There shall be no more thaniwo 
radial cracks longerthan 0.25 in. (0.84 cm). There shall be no radial cracks extending to the edge ofthe 
glass. 

4.2.3 Temperature Cvclinq: Subject samples to 3 cycles of 14O’F (60’ C) for 4 hours followed by ZO’F (-7” C) for 4 
hours. There shall be no cracking or delamination following temperature cycling. 

4.2.4 Tolerances: In either the impact or temperature cycling test, if 90% (18 lenses) of the test samples~meet the 
above requirements, the lot shall be acceptable. Failure of 4 lenses of the sample shall be cause for 
rejection of the lot. Failure of 3 lenses shall necessitate a resample of 20 additional lenses. Failure of 
rnw? than 1 lens of the resample shall be cause for rejection of the lot. 

4.3 Bond Strenqth Jest: Sand blast end of 2 in. (5.1 cm) diameter by&l/4 in. (5.7 cm) long steel test plugs with a threaded 
hole in the other end. Condition test plugs, pavement marker+, and specified adhesive (Stimsonite Standard Set) 
at 73.4 + 3.6’F (23” + 2°C) for at least 4 hoGsbefore testing. Mix the specified adhesive until the mixture shows 
no streaks. Place adhesive on the center of the bottom surface of the marker and spread a layer of adhesive on 
the sandblasted surface of the test plug. Press plug firmly in the center ofthe marker with a twisting motion. Witt 
a squared end tool remove any adhesive which extrudes from underthe plug. After24 hours cureat 73.4’+3.6’F 
(23”~ 2°C) measure bond strength using a tensile testing machine-adjusted to travel at .03 in. per minute: Test 
fixture shall be designed to provide uniform load distribution. Bond strength less than 500 psi (35.1 kg/cm’).shall 
Abe considered a failure. 
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ROUP 17: SPECIFICATIONS FOR~DURABLE PRIMERLESS RETROREFLECTIVE PREFORMED PAVEMENT MARKINGS 

0 Scope: This specification covers a high durability retroreflective pliant, polymer material designed for use es lbngitudinal 
markings, word/symbol markings, and transverse intersection markings such as crosswalks and stop bars, in areas of 
medium to high wear. 

0 Materials-General: 

2.1 The preformed markings shall consist ofwhite or yellowfiims with pigments selected and blended to conform to 
standard highway colors through the expected life of the film. Glass beads shall be incorporated to provide 
immediate and continuing retroreflection. 

2.2 The preformed markings shall be capable of being adhered to asphalt cement concrete (ACC) 6r Portland 
cement concrete (PCC) by a pm-coated pressure sensitive adhesive without the use of a primerto precondition 
the pavement surface. The preformed marking film shall mold itself to pavement contours by the action of 
trafiic. Following proper application and tamping, the markings shall be immediately ready for traffic. The 
manufacturer shall identify all equipment necessary for proper application and make recommendations for 
application thatwill assure effective product performance. The preformed markings shall be suitableforusefor 
one year after the date of receipt when stored in accordance with the manufacturer’s instructions. 

0 Classification: Primer&s retroreflective preformed pavement marking film shall be used as transverse, channeling, 
and symbol and legend markings subjected to medium to high traftic volumes. 

0 Requirements: 

4.1 

:_ 
4.2 

Composition: The retroreflective pliant polymer pavement marking film shall consist of a mixture of high-quality 
polymeric materials, pigments and glass beads distribtied throughout its base cross-sectional area, with a 
reflectitie layer of beads bonded to the top surface. The film shall have a pre-coated pressure sensitive 
adhesive that requires no surface preparation adhesive for application. 

4.3 

4.4 

4.5 

4.6 ‘~~ 

Color: The daytime color of the white film shall provide a minimum initial luminance factor, Y, of 80 and shall 
conform to the following chromaticity,requirements: 
x = 0.290, y=o.315; x = 0.310, y = 0.295; x = 0.330, y = 0.360; x = 0.350, y L 0.340. 

The daytime color of the yellow film shall provide a initial luminance factor, Y, in range of 36 to 59 and &II 
conform to the following chromaticity requirements: 
x =~0.474, y = 0.455; x = 0.491, y = 0.435; x = 0.512, y = 0.486; x = 0.536, y = 0.463 

Measu;ements shall be made in accordance with ASTM E 1349, using illuminant “c” and 0145 (45/O) g,eometiy 
Calculations shall be in accordance with ASTM E 308 for the 2’ standard observer. 

Reflectance: The white and yellow films shall have the following initial minimum reflectance values as measured 
in accordance with the testing procedures of ASTM D 4061. The photometric.quantity to be measured shall be 
coefficient of retroreflected luminance (RL) and shall be expressed as millicandelas per square foot per 
foot-candle [(mcd ‘f?) * fc-‘I. The metric equivalent shall be expressed es millicandelas persquare meter per 
Iux (mcd ’ m-‘) * lx-‘. 

1 _  

White YdOW 

Entrance Angle 86.0” 86.00 86.5” 86.0’ 86.0° 86.5” 
Observation Angle 0.P 0.Y 1.0*, o.zO 0.50 1 .o” 
Rehoreflected Luminance 550 380 300 410 250 175 
RL [(mcd * fl”) * fc”] 

Acid Resistance: The beads shall show resistance to corrosion ortheir surface after exposure to a 1% solution 
(byweight) of sulfuric acid. The 1% acid solution shall be made by adding 5.7 cc of concentrated acid into 1000 
cc of distilled water. CAUTION: Always add the concentrated acid into the water. not the reverse. The test shell 
be performed as follows: 
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ROUP 18: 

0 

0 

4.7 

4.6 

4.9 

4.10 

4.11 

4.12 

Take a 1” x 2” sample, adhere it to the bottom of a~glass tray and place just enough acid solution to completely 
immerse the sample. Cover the tray with a piece of glass to prevent evaporation and allow the s’ample to be 
exposed for 24 hours underthese conditions. 

Then decant the acid solution (do not rinse, touch, or otherwise disturb the bead surfaces) and dry the sample 
while adhered to the glass tray in a 15O’F (66’C) oven for approximately 15 minutes. 

Microscopic examination (20X) shall show no more than 15% ofthe beads having a formation of a very distinct 
opaque white (wrroded).layer on their entire surface. 

Reflectivitv Retention: To have a good, effective perfomlance life, tie glass beads must be stronglybdnded and 
not be easily removed by traffic wear. The following test shall be employed to measure reflectivity retention: 

4.7.1 Using a Taber Abraser with an H-l 8 wheel and a 125 gram load, the sample shall be inspected at 200 
cycles, under a microscope, to observe the extent and type of bead failure. No more than 15% of the 
beads shall be lost due to popout and the predominant mode of failure shall be “wear down” of the 
beads. 

m: The size, quality and refractive index of the glass beads shall be such that the performance 
requirements for the markings shall be met. The bead adhesion shall be such that beads are not easily 
removed when the material surface is scratched. 

Bead Retention: The films shall have glass bead retention qualities such that when 2” x 6” sample is bent over a 
112” diameter mandrel, with the 2” dimension perpendicularto the mandrel axis, microscopic examination ofthe 
area on the mandrel shall show no more than 10% ofthe beads with entrapment by the binder of less than 40%. 

Skid Resistance: The surface ofthe retrorefletive films shall provide an initial minimum skid resistance values 
of45 BPN as measured by the British Portable Skid Tester in accordance wim ASTM E 303. 

PatchabiliQ The pavement marking film shall be capable of use for patching worn areas of the same type of 
film in accordance with manufactureis instructions. 

Thickness: The tilm without adhesive shall have a minimum thickness of 0.06 inch (0.152 mm). I 

General Performance Considerations: The film, when applied according to the recnmmend~tions of the manufacturer, 
shall provide a neat, durable marking that will not flow or distort due to temperature if the pavement surface remains 
stable. The film shall be weather resistant and, through nomw traffic wear, shall show no fading, lifting or.shrinkage 
which will significantly impairthe intended usage of the marking and shall show no significant tearing, roll back or other 
signs of poor adhesion. 

SPECIFICATION FOR FLUORESCENT WIDE ANGLE PRISMATIC RETROREFLECTIVE SHEETING (2 Types) 

Scope: This specification covers flexible, colored, fluorescent wide angle prismatic retroreflective sheeting, !ape and 
related processing materials designed to enhance the vwblllty of traffic control signs and objects under all driving 
conditions, day and night. 

Classification: The sheeting shall be visible-a&a&d fluorescent retroreflector providing higher dayiime brightness 
than ordinary colored sheetings of similar chromaticity The sheeting shall be of the following retroreflective types as 
specified in the plans or in the Invitation for Bid. 

2.1 WA: Type A sheeting is wide angle retroreilective sheeting with optimized performance over a broad range 
of observation angles. It is intended to provide high sign brightness especially at short sight distance where 
other sheetings do not. 

2.2 -8: Type B sheeting is a wide angle retroreflective sheeting with optimized performance at traditional 
observation angles and with extended entrance angle performance. It is intended io provide high sign 
brightness at long sight distance where other sheetings do not. 
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0. Applicable Documents: The following documents, of thd issue in effect on the date of invitation for bids or re~quest for 
proposal, form a part of this specification to the extent specified herein: 

3.1 ASTM Standards: 

3.1.1 B-l 17 Method of salt spray (fog) testing. 

3.1.2 B-209 Specification for Aluminum and Aluminum Alloy Sheet and Plate 

3.1.3 D-523 Standard Method for Test for Specular Gloss. 

3.1.4 E-284 Standard Definition of Terms Relating to Appearance of Materials. 

3.1.5 E-308 Computing the Colors of Objects by Using the CIE System. 

3.1.6 E-810 Standard Test Method for Coefficient of Retroreflection of Retroreflective Sheeting. 

3.1.7 El 164 Standard Practice for Obtaining Spectmphotometric Data for Object-Color Evaluatibn. - 

0 

3.1.8 E-991 Standard Practice for color Measurement of fluorescent Specimens. 

Description: The retroreflective sheeting shall have a smooth surface with a distinctive i@erlocking diamond seal 
pattern and datum orientation marks visible from the face. The sheeting shall be precoated with a pressure Sensitive 

adhesive backing protected by a removable liner. 

0 Test Methods: 

0 

5.1 Test Conditions: Unless otherwise specified herein, all applied and unapplied test samples and specimens shall 
be conditioned at the standard conditions of 23 + 3’C (73’ + 3’F) and 50 2 5% relative humidity for 24 hours 
prior to testing 

5.2 Test Panels: Unless otherwise specified herein, when tests are to be perfomled using test panels, the 
specimens of retrorefledive material shall be applied to smooth aluminuin cut from ASTM B-209 Wloy 
5052.H36, 5052-H38. 5154.H38 or 6061-W sheets in 0.05 cm (0.020 in.), 0.10 cm (0.040 in.) ~0.16 cm (0.063 
in.) thickness. The aluminum shall be degreased and lightly acid etched beforethespecimensareapplied. The 
specimens shall be applied to the panels in accordancewtth the recommendations ofthe retroretltitive sheeting 
manufacturer. 

Physical Requirements: 

6.1 Color Requirements: 

6.1.1 Color Test: Conformance to daytime color requirements of Table 18-l shall be determined 
instrumentally on sheeting applied to aluminum test panels, using a 2-manochromat$ 
spectrophotometer employing annular 4510 (0~ equivalent O/45) illuminating and viewing geometry. 
The total chromaticity coordinates wd total luminance factor shall be calculated from the total spectral 
radiance factors computed for CIE il lumina@ D65 in accordance with ASTM E-308 “Practice for 
Computing the Colors of Objects by Using the CIE System”forthe CIE 1931 (2O) standard calorimetric 
observer. The measurements shall be made on a Labsphere BFC-450 Bispectral Fiuor,esc,e~ce 
Calorimeter or equivalent. 

TABLE 18-I 

Color Specification Limits for New Sheeting’ (Daytime) 

Sheeting Chromaticity Chromaticity Chromaticity Chromaticity Total 

cz-18 



Color 

uorescent 
3llow 
reen 

A 

TYPO Coordinate Coordinate Coordinate Coordinate Luminance 
1 2 3' 4 Factor Limit.Y 

0.387 0.610 0.460 0.540 0.421 0.486 0.368 0.539 60% -- 
B 0.387 0.610 0.460 0.540 0.421 0.486 0.368 0.539 55% - 

The four pairs of chromatic@ coordinates determine the acceptable color in terms ofthe CIE 1931 standard colarimetflc 
system measured witi standard illuminant D65. 

“Design and testing of a two-monochromator reference spectrofluorimeter for high-accuracy total radiance factor 
measurements” by Joanne C.&ink&, D.S. Gignac, M. Nevins, I. Powell, and A. Bewsher. Applied Optics, Vol. 36 no. 
4, pp. 892-902 (1997). 

“Principles of Bispectral Fluorescence Colorimetly” by Jim L&and, N. Johnson, and A. Arecchi, Proceedings of SPIE 
The lntemati@al Society for Optical Engineering: Vol. 3140, pp. 76-87 (1997). 

8.2 Fluorescence Requirements: 

6.2.1 Fluorescence Test: Conformance to fluorescence luminance factor requirements in Tables 18-2 and 
18-4, shall be determined instwmentally, on sheeting applied to aluminum test panels, using a 
2-monochromator s$ectrophotometer employing annular 45/O (or equivalent O/45) illuminating and 
viewing geometry. The fluorescence luminance factor shall be calculated from the fluqrescence 
spectral radiance factors computed for CIE illuminant D65 in accordance with ASTM E-308 “Practice for 
Computing the Colors of Objects by Using the CIE System”forthe CIE 1931 (2”) standard &x’imetric 
observer. The measurements shall be made on a Labsphere BFC-450 Bispectral Fluorescence 
Calorimeter or equivalent 

Table 18-2 

Minimum Fluorescence Luminance, Factor New Sheeting 

Sheeting Type 
Fluorescent Luminance -. 

Factor Limit, YF _ 

Min. 

A 35% 
B 35% 

6.3 Coefficient of Retroreflection. R&: The coefficients of retroreflection shall not be less than the minimum values 
specified in Tables 18-3A or 18.38 according to the sheeting type. Testing shail be in accordance with ASTM 
E-810 except that the angle of rotation shall be specified. 

6.3.1 w: Coefficients of retroreflection RA shall be specified in units of candela per Iux per square meter. 

6.3.2 The datum mark (arrow) imprinted on the face of the sheeting shall be the datum mark foF test 

purposes. The testing shall be p&f&med at 0’ rotation and 90’ rotation according to the tables below. 
For the 0’ rotation angle, the direction of the datum mark shall be parallel to the entrance plane. For the 
90’ rotation arigie the datum mark is perpendicular to the entrance plane. 
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TABLE-18-3A 
For Type A Sheeting 

Minimum Coefficient of Retroreflectio” RA 
(Candelas per Iux per square meter) 

Observation Rotation, Entrance Angle 
Angie Angle -4O 3o” 45O 

O.1° 0” 560 465 30 
0.1” 9o” 525 300 160 
0.2O 00 375 225 25 
0.2’ 9o” 275 180 125 
0.5° 00 225 145 7 
lci” 90” 250 70 40 
1 .O” 00 75 45 4 
1 .O” 900 50 25 12 

TABLE la-38 
For Type B Sheeting 

Minimum Coefficient of Retroreflection RA 
(Candelas per Iux per square meter) 

Observation ROtatiC!” Entrance Angle 
Angie Angle 4 3o” 45” 

0.2” 00 660 475 120 
0.2” 

,“? 
0 700 300 100 

0.5” 220 135 60 
0.5” 90” 175 70 45 

Gloss: The retrareflective sheeting shall have a” 65’ specular gloss of not less than 50 when’tested in 
accordance with ASTM D-523. 

Color Processinq: The re’uoreflective sheeting shall pennit cutting and color processing with compatible 
transparent and opaque process colors in accordance with the sheeting manufacturer’s recommendations at 
temperatures of @to 38’C (59 to lOOoF) and relative humidities of 20% to 60%. The sheeting shall be heat 
resistant and permit force curing without staining of applied or unapplied sheeting at temperatures 
recommended by the sheeting manufacturer. 

shall be sufficiently Flexibiliti: The retroreflective sheeting with the liner removed and conditioned as in 5.1 
flexible to show “0 cracking when slowly bent, in one second’s time, around a 3 mm (i/8 in.)~mandrel, with the 
adhesive contacting the mandrel, at test conditions. Talcum powder shall be spread on the adhesive to prevent 
sticking to the mandrel. 

Adhesive: The protective liner attached to the adhesive shall be removed by peeling without soaking in water or 
other solutions, without breaking,tearing, or removing any adhesive from the backing. The protective linershall 
be easily removed following accelerated storage for4 hours at 7O’C (156’F) under a weight of ,175 KgIcmZ(2.5 
pounds per square inch). The adhesive &king of the retroreflective sheeting shall produce a bond to support a 
.60 Kg (1.75 pound) weight for 5 minutes without the bond peeling for a distance of more than 5.0 cm (2.0 
inches) when applied to a test pan&as described in 5.2. Apply IO cm (4 inches) of a 2.5 cm x 15 cm (1”~ 6”) 
specimen to a test panel. Condition and then position the panel face down horizontally, suspend the weight 
from the free end oi the sample and allow it to hang free at an angle of SO” to the panel surface for 5 minutes. 

Impact Resistance: The retroreflective sheeting applied according to the sheeting manuf&turer’s 
recommendations to ti test panel of alloy 6061 T6, 0.10 cm (0.040 in.) by 7.5 cm (3 in.) by 12.5 cm (5 in.) and 
conditioned as in 5.1, shall show no cracking,outside the impact area when the face of the panel is subjected to 
an impact~pf 11.3 Nm (100 inch-pounds) using a weight with a 1.6 cm (518 in.) diameter rounded tip dropped 
from a height necessary to generate a” impact of 11.3 Nm, at test temperatures of both 0°C (32’F) and 22°C 
(72’C). 
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6.9 Resistance to Accelerated Outdoor Weatherinq: The retroreflective surface of the sheeting shall be weather 
resistant and show no appreciable cracking, blistering, crazing, or dir+wnsional,change after 3 yean unprotected 
outdoor exposure, facing the equator and inclined 45’ from the vertical. Following weather exposure, panels 
shall be washed in a 5% HCL solution for 45 seconds, rinsed thorolghb with clean water, blotted with a soft 
clean cloth and brought to equilibrium at standard conditions. After cleaning, the coefficient of retroreflection 
and the fluorescence luminance factor shall not be less than the values in Table 1844 Or 184Bwhen measured 
at 0’ rotation and 90’ rotation. The color shall conform to the chromatic@ coordinates of Table 18-I. The 
sample shall: 

6.9.1 Show no appreciable evidence of cracking, scaling, pitting, blistering, edge lifting or curling or more than 
0.8 m m  (l/32 inch) shrinkage or expansion. 

6.92 Where more than one panel of a color is measured, the coefficient of retroreflection shall be the 
average of all determinations. 

TABLE 18-4A 
For Type A Sheeting 

Minimum Coefficient of Retroreflection RA (cd/luxim? 
and Fluorescent Luminance Factor Y, affer Accelerated Outdoor Weathering 

Minimum 
Fluorescence 

Warranty Minimum Coefficient of Retroreflection. (RA) Luminance 
Q&r Period cd/h&m* Factor, YF 

Observation Rotation 40 
AJgie- A$!% Entrance Anqle 

Yellow-Green 7 Years - o.z” 190 20% 
O.ZO so0 140 
l.o” 00 40 
l.OO 90” 25 

TABLE 18-48 
For Type B Sheeting 

Minimum Coefficient of Retroreflection RA (cdiluxlm’) 
and Fluorescent Luminance Factor YF after Accelerated Outdoor Weathering 

Minimum 
FlUOresCenCe 

WarralltV Minimum Coefficient of Retroreflection. (R,) Luminance 
c&r . Period 

Yellow-Green 7 Years 0.2” 

6.10 Optical Stabilitv: -Three pieces of ietroreflective sheeting applied to test panels and conditioned as in Section 5.1 
shall each first have their photometric properties characterized by measuring the Kdficients of retror,efleCtiOn 
according to the provisions in Section 8.2 at all test geometries shown in Table 18.3A forTypeA Sheeting and 
Table 18.3B for Type B Sheeting, These panels shall then be exposed in an’air CirCUiating oven at.170 +5’F 
(77 + 3’C) for a period of 24 hours. After e+kxure the panels shall be allowed to condition according to the 
provisions of Section 5.1. These panels will again be characietized for photometic’propeties by measuring the 
co&i&n& of retrareflection according to the provision of Section 6.2 at all test geometries measured before 
exposure. 

cd/lux/mz  

Observation Rotation 
_ Ansle Anqle 

O0 330 
0.2 80: 

Factor, Y, 

-40 
Entrance Anqle 

20% 
350 

The coefficients of retroreflection measured after exposure shall be between 85% and 115% of the values 
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6.11 

6.12 

measured before exposure for each of the three samples. 

Resistance to Corrosion: The retroreflective sheeting applied to a test panel and conditioned as in 5.1, shall 
show no loss of adhesion, appreciable discoloration or corrosion an.d after cleanitig shall retain a minimum of 
80% ofthe original coefficient of retroreflection when measuredat 0.2’ observation, -4’entrance and 0’ rotation 
angles after 1000 hours exposure to a 5% concentration salt spray at 35°C (95°F) when tested in accordance 
with ASTM 6 117. 

General Characteristics and Packaqinq: The retroreflective sheeting as supplied shall be.of good apbearance, 
free from ragged edges, cracks end extraneous materials, and shall be furnished in either rolls or sheets: When 
furnished in continuous rolls, the average number of splices shall not be more than 3 per50 yards (45.7 meters) 
of material with a maximum of 4 pieces in any 50 yard (45.7 meters) length. Splices shall be ,butted or 
overlapped and shall be suitable for continuous application as furnished. When furnished as cut sheets or sign 
faces, the sheeting shall be packaged flat in accordance with commercially accepted standards. The sheeting 
shall be packed snugly in cormgated fiberboard cartons, in accordance with commercially accepted standards. 
Each carton shall clearly stipulate the brand, quantity, size, lot or run number and color. Stored under normal 
contitions the retroreflective’sheeting as furnished shall be suitable for use for a minimum period of one year. 

Sheeting Manufacturer’s Warranty: 

7.1 Certification: The sheeting manufacturer shall, upon request, submit with each lot or shipment, a c@iti@ion 
which states that the material supplied will meet all of the requirements listed herein. 

7.2 Field Performance Requirements: 

7.2.1 Fluorescent retroreflective sh&ng which is used for vertically mounted traaffic control and guidance 
signs which are processed and applied to aluminum sign blank materials in accordance with the 
sheeting manufacturel’s recommendations, shall perform effectively for a minimum 7 years frond the 
date of fabrication. The retroreflective sheeting will be considered unsatisfactory if it has detetiorated 
due to natural causes to the extent that: (1) the sign is ineffective for its intended purpose when viewed 
from a moving vehicle under normal day and night driving conditions by a driverwith normal vision; or 
(2) the coeftident of retroreflection, after cleaning, is less than the minimums specified in Table i84A 
(for Type A Sheeting) or Table 1846 (for Type B Sheeting); or (3) the fluorescence luminance fetar 
after cleaning, is less than the minimums specitied in Tables 18-4A or 18-46. - 

7.2.2 All measurements shall be made after sign cleaning according to the sheeting manufacturer’s 
recommendations. 

7.2.3 Natural causes include effects of exposure to weather. Natural causes exclude (without limitation) 
damage from exposure to chemicals, abrasion and other mechanical damage from fasteners used to 
mount the sign, collisions or mishandling. 

7.3 Sheetina Manufacturer’s Replacement Obliqation: 

7.3.1 Where it can be shown that the retroreflective sheeting fails to conform to the perf&mance 
requirements of Section 7.2, thesheeting manufacturei”s sole responsibility and purchaser’s and us&s 
exclusive remedy shall be: 

7.3.1.1 If the failure occurs within the first 60 months from the date of fabrication, the sheeting 
manufacturer shall, at its expense, restore the sign surface to ti original effectiveness. 

7.3.1.2 If the failure occurs from the 61st to the 84th month from thedate of fabrication, the sheeting 
manufacturer shall furnish the necessary amount of sheeting to restore the sign surface to its 
original effectiveness. 

7.3.1.3 Replacement sheeting Shall carry the unexpired warranty of the sheeting it replaces 
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Process Inks: The manufacturer of the sheeting shall furnish at no additional cost the process inks, clears and 
thinnen recommended for the sheeting to meet the performance requirements ofthis specification, and shall 
further be responsible for technical assistance in the use of these inks [c accordance with section 8. 

Slip Sheet: Slip sheet paper, if recommended by the sheeting manufacturer for sheeting surface protection or 
for use in packaging, storage or shipping finished signs, shall be furnished in rolls by the manufacturer at no 
additional charge, in at least equal dimension (square meters) and in the same widths as the sheeting supplied. 

7.6 Washers: WaShers, if recommended bythe sheeting manufacturerto protectthe sign surfacefrom damage by 
bolts or other fasteners, shall be furnished by the manufacturer at no additional charge. 

Technical Assistance Requirements: 

8.1 Instruction and Traininq: 

8.1.1 The manufacturer supplying the sheeting requirements shall provide the services of a qualified 
technician for instruction and training at the primary sign manufacturing facility designated by the 
agency. This instruction shall be available on a quarterly basis at no additional cost, and shall include 
but not be limited to, training films. material application, equipment operation, silk screening techniques, 
packaging, storage and other prove” sign, shop practices as they apply to the reflect& sheeting 
supplied by the manufacturer, and to assure that the resulting signs can comply with tie applicable 
specifications. 

8.1.2 Additional on-site technical assistance bythe manufacturer supplyingthe retroreflective sheeting shall 
be provided at each ofThe sign shops designated in the bid invitation. This assistance will be provided 
at least once during each quarter of sign produdio”, if required. 

8.2 Equipment: The manufacturer supplying the retroreflective sheeting requirements shall provide service for 
sheeting application equipment of their manufacture, cei%fythat ixained personnel will be available on 72 hours 
notice to render such service, and shall stock authorized parts for their sheeting application equipGent. 
“Service” is understood to mean the capability of calibration and trouble shooting, as well as the traitiing and 
retraining of personnel as required.~ 

8.3 Comoliance: Failure to comply with the requirements and schedules of 8.1 and 8.2 shall be .causefor 
cancellatio” of contract. 

GROUP 19: SPECIFICATION FOR TYPE III-D WIDE ANGLE PRISMATIC RETROREFLECTIVE SHEETING 

1.0 Scope: This specification covers flexible white or c&red, wide angle retroreflective sheeting, tape and related 
processing materials designed to enhance the day/night visibility of traffic control signs and objects. 

2.0 Classification: The sheeting shall be of the following types as specified in the plans or in the Invitation for Bid 

2.1 =A: Type A sheeting is wide angle retroreflective sheeting with optimized .performance over a broad range 
of obsewation angles. 

2.2 m: Type B sheeting is wide angle. retroreflective sheeting with optimized performance at “arrow 
observation angles and with extended entrance angle performance. 

3.0 Applicable Documents: The following documents, of the issue in effect on the date of invitation for bids or request for 
proposal, form a pai of this specification to the extent specified herein: 
3.1 ASTM Standards: 

3.1.1 B 117 Method of salt spray (fog) testing. 

3.1.2 8,209 Specification for Aluminum and Aluminum Alloy Sheet and Plate. 

3.1.3 D 523 Standard Method for Test for Specular Gloss. 

c33-19 : 
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3.1.4 E 284 Standard Definition of Terms Relating to Appearance of Materials 

3.1.5 E 308 Computing the Colors.of Objects by Using the CIE System. 

E 810 Standard Test Method for Coefficient of Retroreflection of Reiivreflective Sheeting. 3.1.6 

3.1.7 E 1164 Standard pr&ice for Obtaining Spectrophotometric Data for Object-Color Evaluation. 

3.2 CIE Publication Number 39.2 Recommendations for Surface Colours for Visual. Signaling 

Description: The retrorefledive sheeting shall have a smooth surface with a distinciive interlocking diamond seal 
pattern and datum orientation marks visible from the face. The sheeting shall be precoated with a pressure,sen.sitive 
adhesive backing protected by a removable liner. 

5.0 Test Methods: 

5.1 Test Conditions: Unless otherwise specified herein, all applied and unapplied test samples and specimens shall 
be conditioned at the standard conditions of23 + 3’ C (73’T 3’ F) and 50 + 5% relative humidity for 24 hours 
prior to testing. 

5.2 Test Panels: Unless otherwise specified her+, when tests are to be perfomled using test panels, the 
specimens of retroreflective material shall be applied to smooth aluminum cut from ASTM E-209 .Alloy 
5052-H36, 5052-1-138, 5154-H38 or6061-T6 sheets in 0.05 cm (0.020 in.), 0.10 cm (0.040 in.) or0.16 km (0.063 
in.) thickness. The aluminum shall be degreased and lightly acid etched before the specimens are applied. The 
specimens shall be applied to the panels in accordance with tie recommendations ofthe retroreflecttvesheeting 
manufacturer. 

6.0 Physical Requirements: 

6.1.1 Color Test: Confomlance to color requirements of Table 19-1 shall be determined by instrumental method in 
accordance with ASTM E 1164 on sheeting applied to aluminum test panels. The values shall be determined on 
a HunterLab Labscan 6000 PI45 Spectrocolorimeter with option CMR 559 [or approved equal Of45 (45/O) 
instrument with circumferential viewing (illumination)]. Computations shall be done in accordance with ASTM E 
308 for the Z’observer. 

Table 19-1 
Color Specification Limits’ (Daytime) 

C&r 1 2 3 4 
x Y x Y x Y x Y Min. M&X 

White ,305 ,305 .355 .355 ,335 .375 ,285 ,325 40 - 
YdlOW ,487 .423 .545 ,454 ,465 .534 ~427 :483 24 45 
Red’ .690 ,310 ,595 ,315 ,569 ,341 ,655 ,345 3 15 
Blue ,078 ,171 ,150 ,220 -210 ,160 ,137 .038 1 10 
Green TO30 ,398 .I66 ,364. ,266 ,446 201 ,794 3 9 

‘The iour pairs of chromaticiiy coordinates determine the acceptable color in terms ofthe CIE 1931 standard calorimetric system 
measured with standard illuminant Dss. 

‘Type A sheeting may not be available in Red. 

6.2 Coefficient of Retrareflection. Rq: The coefficients of retroreflection shall not be less than the minimum values 
specified in Tables 19.2A or 19-X according to the sheeting type. Testing shall be 
E-81 0 except that the angle of rotation shall be as specified. 

in accordance with ASTM 
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6.2.1 m: Coefficients of retrorefiection RA shall be  specif ied in units of candelas per Iux per square meter 
(candelas per footcandle per square foot): 

6.2.1 The observat ion angles shall be  0.2’ and  0.5’. Type A shall also be  measured at 0.33’ and  l.OD 
observation. 

6.2.3 The datum mark (arrow) imprinted on  the face of the sheet ing shall be  the datum mark for test 
purposes.  The testing shall be  performed at 0’ rotation unless otherwise noted. For the 0’ rotation 
angel,  the direction of the datum mark shall be  parallel to the observat ion plane. For the 90’ rotation 
angle the datum mark is perpendicular to the observat ion plane. lt.is recommended that signs are 
constructed with datum mark in a  vertical posit ion to maximize wide entrance angle performance. 

6.2.4 For colored, t ransparent overlay films and  for screen printed transparent color areas on  white Sheeting, 
the rations of the Ra far the white to the RA for the color, when measured ,at 0.2’ observation, -4’ 
entrance, and  0’ rotation, shall be  5:l to 15:l for red, not less than 5:l for blue and  not lsss rotation, 
shall be  5:l to 15:l for red, not less than 5:i for blue and  not less than.51 for green when processed in 
accordance with the sheet ing manufacturer’s recommendat ions.  

TABLET 19-2.4 - for Type A Sheeting 
Minimum Coefficient of Retroreflection R, 

(Candelas per Iux per square meter) 

Observat ion Entrance 
Angle D Angle o  White Yellow Blue Green 

0.20 
0.33 
0.50 
1.00 

0.20 
0.33 
0.50 
1  .oo 

0.20 
0.33 
0.50 
1  .oo 

-4 430  350  20  
4  300  250  15  
4  250  200  IO 
-4 80  65  4  

30  235  190  11  
30, ~~~ 150  130  7  
30  170  140  7  
30  50  40  2.5 

40* 150  125  6. 
40* 85  75  4  
40’ 35  30  1.5 
40* 20  17  0.7 

* To  be  measured at 90” rotation 

45  
33  
25  
10  

24  
18  
19  

5  

15  
8  

3.5 
2.0 
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TABLE 19-ZB- for Type B Sheeting 
Minimum Coefficient of Retroreflection RA 

(%andeias per Iux per square meter) 

Observation Entrance 
Angle a Angle ’ White Yellow Red Blue Green 

0.20 -I 800 660 215 43 80 
0.20 30 400 340 100 20 35 
0.20 45 14.5 65 25 7.6 12 
0.20 60’ 35 23 6.6 1.0 2.0 

0.50 4 200 160 45 3.6 20 
0.50 30 100 85 26 5.0 IO 
0.50 45 75 60 18 2.6 6.0 
0.50 60’ 30 20 6.4 2.0 2.0 

* To be measured at SO* rotation 

Gloss: The retroreflective sheeting shell have an 85” specular gloss of not less than 50 when tested in 
accordance with ASTM D-523. 

Color Processinq: The retroreflective sheeting shall permit cutting end color processing with dompaiible 
transparent end opaque process colors in accordance with the sheeting manufacturer’s recommendations at 
temperatures of 15” to 3E0 C (59 to 100” F) and relative humidities of 20% to 60%. The sheeting shell be heat 
resistent end permit force curing without staining of applied or unapplied sheeting at temperatures 
recommended by the sheeting manufacturer. 

shall be sufficiently FlexibiliQ: The reb’oreflective sheeting with the liner removed end conditioned as in 5.1 
flexible to show no cracking when slowly bent, in one seconds’time, around a 3 mm (l/8 in.j mandrel. with the 
adhesive contacting the mandrel, et test conditions. Talcum powder shall be spread on the adhesive to prevent 
sticking to the m&rial. 

Adhesive: The protective liner attached to the adhesive shell be removed by peeling without soaking in water or 
other solutions, without breaking, tearing, or removing any adhesive from the backing. The protective linershall 
be easily removed following acceierated storage for 4 hours et 70’ C (158’ F) under a weight of ,175 Kg/cm’ 6.5 
,pounds per square inch). The adhesive backing ofthe retroieflective sheeting shell pmduce a bond to’support a 
.80 Kg (1.75 pound) weight for 5 minutes without the bond peeling for a distance of more than 5.0 cm (2.0 
inches) when applied to a test panel prepared es in 5.2. Apply IO cm (4 inches) of a 2.5 cm x 15 cm.(l”.x e) 
specimen to a test panel. Condition end then position the panel face down horizontally, suspend the weight from 
the free end of the sample end allow it to hang free at an angle of 90’ to the panel surface for 5 minutes. 

Impact Resistance: The retroreffective sheeting applied according to the sheeting manufactureis 
recommendation to a test panel of alloy 6061.T6, 0.10 cm (0.40 in) by 7.5 cm (3 in.) by 12.5 cm (5 in.) end 
conditioned es in 5.1, shell show no cracking outside the impact area when the face of the panel is subjected to 
an impact of 11.3 Nm (100 inch-pounds) using a weight with a 1.6 cm (5/E in.) diameter rounded tip dropped 
from a height necessary to generate an impact of 11.3 Nm, at test temperatures of both O’C (32’ F) and 22’ C 
(72’ C). 1 _ 

Resistance to Accelerated Outdoor~Weatherinq: The retroreflective surface of the sheeting shall be‘weather 
resistant and show no appreciable cracking, blistering, crazing, or dimensional change after 2 years unprotected 
outdoor exposure, feting the equator end inclined 45’from the vertical. Following weather exposure,~panels 
shall be washed in a 5% HCL solution for 45 seconds, rinsed thoroughly with clean water, blotted with asoft 
clean cloth and brought to equilibrium et standard conditions. After cleaning, the coefficient of retroreflection 
shall not be less then the values in Table 15.3A or 19-38 when~measured at 0”rotation end the colors shall 
conform to the requirements of Table 19-1. The sample shall: 

6.8.1 Show no appreciable evidence of cracking, scaling, pitting, blisteting, edge lifting or curling or more than 
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0.8 mm (1132 inch) shrinkage or expansion. 

6.8.2 For Type A, be measured only at angles of : O.Z” observatiw -4’ entrance, and 0’ rota& and 1 .O” 
observation, -4’ entrance, and 0” rotation. 

6.8.3 For Type B, be measured only at angles of: 0.2’ observation. 4’ entrance, and 0’ rotation, 

6.8.4 Where more than one panel of a color is measured, the coefficient of retroreflection shall.be the 
average of all determinations. 

TABLE 19-3A - for Type A Sheeting 
Minimum Coefficient of Retmreflectio” R* 

after Accelerated Outdoor Weathering 
(candelas per Iux per square meter) 

Color Observation Enti-a”Ce 
Angle’ Angle* 

White 0.2 
1.0 

YdlOW 0.2 
1.0 

Blue 0.2 
1.0 

Green 0.2 
1.0 

4 
d 

4 
d 

4 
* 

4 
4 

cd/lx/m’ 

250 
45 

200 
35~ 

11 
1.3 

25 
3 

TABLE 19-38 -for Type B Sheeting 
Minimum Co&icient of Retroreflectio” RA 

after Accelerated Outdow Weathering 
(candelas per Iux per square meter) ‘_ 

COlCN Observation Entrance cd/Urn2 
Angle’ Angle’ 

White 0.2 4 400 

YdlOW 0.2 4 330 

Red 0.2 4 ID7 

Blue 0.2 4 22 Y - 

GK?efl 0.2 4 38 

Resistance to lieat: The retroreflective shwtipg, applied to a test panel and conditioned as i” 5.1, shall be 
measured in accordance with 6.2 at O.Z”observation and 4°&tiance angles and 0’ rotation and exposed to 77’2 3’C 
(170” + 5’F) for 24 hours in a” air circulating we”. After heat exposure the sheeting shall retain a minimum pi 70% of 
the oiiginal coefficient of retroreflection when measur’$d at room temperature. 

Resistance to Corrosion: The’retroreflective sheeting applied to a test panel and conditioned as in 5.1, shall shdw “0 
loss of adhesion, appreciable discoloratia” or corrosion and after cleaning shall retain a minimum of 80% of the original 
coefficient of retrc&flectian when measured at 0.2’ observation, 4O entrance and 0” rotation angles after 1000 hours 



exposure to a 5% concentration salt spray at 35” C (95’F)~when tested in accordance with ASTM B 117. 

11 General Characteristics and Packaqinq: The r&rort?flective sheeting as supplied~shall be ofgood appearance, free from 
ragged edges, cracks and extraneous materials, and shall be furnished in thither rolls or sheets. When furnished in 
continuous rolls, the average number of splices shall not be more than 3 per 50 meters (54.7 yd.) of material, with a 
maximum of 4 pieces in any 50 meter (45.7 yd.) length. Splices shall be butted or overlapped and shall be suitable for 
continuous application as furnished. When furnished as cut sheets or sign faces, the sheeting shall be packaged flat in 
accordance with commercially accepted standards. The sheeting shall be packed snugly in corrugated fiberboard 
cartons, in accordance with commercially accepted standards. Each cation shall clearly stipulate the brand, quantity, 
size, lot or run number and color. Stored under normal conditions the retroreflective sheeting as furnished shall be 
suitable for use for a minimum period of one year. 

0 Performance Requirements and Obligations: 

7.1 Certification: The sheeting manufacturer shall, upon request, submit with each lot or shipment, a cwtitication 
which states that the material supplied will meet all of the requirements listed herein. 

7.2 Field Performance Requirements: 

7.2.1 

7.2.2 
recoinmendations. 

7.2.3 

7.2.4 

Retroreflective sheeting which is used for vertically mounted traffic control and gllu”cesignswhich 
are processed and applied to aluminum sign blank materials in accordance witk the she’eting 
manufacturer’s [ecommendations, shall perform effectivelyfor a minimum of 7~years from the-date of 
fabn’cation. The retroreflective sheeting will be considered unsatisfactory if it has deteriorated due to 
natural causes to the extent that: (1) the sign is ineffective for its intended purpose when viewed from a 
moving vehicle under normal day and night driving conditions by a driier with normal vision: or (2) the 
coefficient of retroreflection, after cleaning, is less than the minimums speciiied in Table 1%3A (for Type 
A Sheeting) or Table 19-38 (for Type B Sheeting). 

AI1 measurements shall be made after sign cleaning according to the sheeting manujacturef’s 

Natural causes include effects of exposure to weather. Natural causes exclude (without limitation) 
damage from exposure to chemicals, abrasion and other mechanical damage from fasteners used to 
mount the sign, collisions or mishandling. : ._ 

For screen printed transparent colored areas on white sheeting, the cof?f%cients of retroret7etion &II 
maintain the ratios required by section 6.2.4. 

7.3 Sheetins Manufacturer’s Reolacement Obliqation: 

7.3.1 Where it can-be shown that the retroreflective sheeting fails to conform to the performance 
requirements of Section 7.2, the sheeting manufacturer’s sole responsibility and purchaser’s and use!‘s 
exclusive remedy shall be: 

7.3.1.1 If the failure occurs within the first 5 years from the date of fabrication, the sheeting 
manufacturer shall, at its expense, restore the sign surface to its original effectiveness. 

7.3.1.2 If the failure~occurs from the 61st to the 84th m&h from the date of fabrication, the sheeting 
manufacturer shall furnish the necessary amount of sheeting to restore the sign surfaceto its 
original effectiveness. 

7.4 

7.3.1.3 Replacement sheeting shall carry the unexpired warranty of the sheeting it replaces: 

Procnss Inks: The manufacturer of the sheeting shall iumish at no additional costthe process inks, clears and 
thinners recommended for the sheeting to meet the performance requirements of this specific&on, and shall 
further be,responsibie for technical assistance in the use of these inks in accordance wiih,sr+ion 8: 

7.5 Slip Sheet: Slip sheei paper, ii recommended by the sheeting manufacturei.,for sheeting surface protection or 
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for use in packaging, storage or shipping finished signs, shall be furnished in rolls by the manufacturer at no 
additional charge, in at least equal dimension (square meters) and in the same widths as the sheeting supplied. 

7.6 Washers: Washers, if recommended bythe sheeting manufacturer to protectthe sign surface from d&n&e by 
bolts or other fasteners, shall be furnished by the manufacturer at no additional charge. 

8.1 Instruction and Traininq: 

8.1.1 The manufacturer supplying the sheeting requirements shall provide the sewices of a qualified 
technician for instruction and training at thwprimary sign manufacturing facility designated by the 
agency. This instruction shall be available on a quatieriy basis at no additional cost, and shall,include 
but not be limited to, training films, material application, equipment operation, silk screening t&hni&s, 
packaging, storage and other proven sign shop practices as they apply to the reflectiQe sheeting 
supplied by the manufacturer, and to as.sure that the resulting signs can comp!y withthe applicable 
Sp&ii~tiOilS. 

8.1.2 Additional on-site technical assistance bythe manufacturersupplying the retroreflective sheeting shall 
be provided at each ofthe sign shops designated in the bid invitation. This assistance will be provided 
at least once during each quarter of sign production, if required. 

a.2 Equipment: The manufacturer supplying the retrareflective sheeting requirements shall provide service for 
sheeting application equipment of their manufacture, certify that trained personnel will be available ori 72 hours 
notice to render such service, and shall stock authorized parts for their sheeting application equipment. 
“Service” is understood to mean the capability of calibration and trouble shooting, as well as the training and 
r&ain/ng of personnel as required. 

a.3 Compliance: Failure to comply with the requirements and schedules of 8.1 and 8.2 shall be cause for 
cancellation of contract. 

0 Government Using Agency Obligation: The using agency shall be responsible for the dating of all signs atthe 
time of fabrication with the fabrication date &that the start of the warranty period can be determined. In the event of 
claims made under the warranty the agency shall notify me sheeting manufacturer of the failure within a reasonable time 
of the failure, provide .reasonable information requested by the sheeting manufacturer and permit the manufacture? to 
vetiCy the cause of the failure. 

GROUPZO: SPECIFICATION FORTYPE II ENCLOSED LENS RETROREFLECTIVESHEETING 

1.0 Scope: This specification cwers flexible white or colored, engineering grade reflective sheeting which consists of 
enclosed spherical lens element embedded within a transparent plastic having a smooth flat outer surface. The 
sheeting shall have precoated adhesive protected by an easily removable liner. 

2.0 Classification: 

2.1 The reflectiVe sheeting shall be an engineering grade reflective sheeting consisting of enclosed sph&al lens 
elements embedded within a transparenfplastic film having a smooth flat outer surface. 

2.2 The sheeting shall have a precoated pressure sensitive adhesion (class 1), protected by an 
removable liner. 

easii; 

3.0 Prequalification: 

3.1 Bidder’s Requiremenis: All prospective bidders are hereby notified that the material proposed forsubmission or 
for use in production ofiinished traffic control signs and objects shall be a material of manufacture and product 
code or designation shown on the list of approved manufacturers of materials covered by this spe&ification 
maintained by the Agency. 



3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

_ 

Prospective bidders o; suppliers who wish to estadlish a periormance history and prequalification for r;?at&als 
governed bythis specification should contact the agencyfor instructions on samples and information required for 
testing. 
Process Inks: The manufacturer of the sheeting being offered shall furnish at no additional cost the process 
inks, clears and thinners r&commended for the sheeting to meet the performance requirements .of ,tiis 
specification, and shall further be responsible for technical assistance in the use of theseinks in accordance with 
Section 0, below. 

Slip Sheet: Slip sheet paper, if recommended by the sheeting manufacturer for sheeting surface protection 
during heat vacuum application or for use in packaging, storing or shipping finished signs, shall be furnished in 
rolls bythe manufacturerat no additional charge, in at least equal square footage and in the same widths as the 
sheeting supplied. 

Temoerature Indicators: Expendable temperature indicators, if recommended bythe sheeting manufacturqrfor 
control and calibration of proper application tempQrature, shall be furnished bythe manufacturer at no additional 
charge. 

Washers: Washers, if recommended bythesheeting manufacturerto protedthesign sutiacefrom damage by 
bolts or other fasteners shall be furnished by the manufacturer at no additional charge. 

Prequalification: Sheeting offered to the Agency shall be considered for qualification onlywhen, in the opinion of 
the engineer, the material is capable of meeting the requirements of this specification; and the sheeting 
manufacturer provides certified test data showing that representative production material of the type to be 
supplied has met the requirements for accelerated outdoor weathering in se@ion 6.9. 

OR 

The sheeting manufacturer provides documented evidence to thesatiifaction of theengineerthat representative 
production material ofthe type to be supplied has been used successfully in a substantial trafficsigninr$ program 
in similar climatic conditions for at least three years. 

HandlinqlProcessinq Characteristics: Sheetings which may be used by the Agency in fabricating traffic control 
signs and objects will be evaluated for handling, screen printing, drying and application properties and 
compatibilitywith the agency’s equipment and procedures. 

,- 

Periodic Evaluation: Prequalified materials shall meet all requirements of this specification. Failure to do so as 
shown by periodic evaluation shall be cause for removal of that material from the list of prequalified materials. 

4.0 Applicable Documents: The following documents, of the issues in effect on the date-of invitation for bids or request for 
proposal, form a part of this specification to the extent specified herein. 

4.1 

4.2 

B-209 Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

E-97 Standard Method forTestfor45.degree O-degree Directional Reflectance of Opaque Specimens by Filter 
Photom&ry. 

5.0 

4.3 D523 Standard Method for Test for Spe&&r Gloss. 

4.4 E-284 Standard Definition of Terms Relating to Appearance of Materials. 

4.5 E-810 Standard Test Method ior Coefficient of Retroreflection of Retroreflective Sheeting. 

Test Methods: 

5.1 Test Conditions: Unless otherwise specified herein, all applied and unapplied test samples and specimens shall 
be conditioned at the standard conditions of 73 + 3’ F (23 + 3’ C) and 50 + 5% relative humidity for 24 hours 
prior to testing. 



., 
.: 

5.2 Test Panels: Unless othewise specified herein, when tests are to be performed using test panels, the 
specimens, of retroreflective mateiial shall be applied t&smooth aluminum cut from ASTM B-209 Alloy 
505%H36,5052-H38,5154-H38 or6061.T6 sheets on 0.020 inch (0.051cm), 0.040 (0.102 cm) or0.063 (0.160 
cm) thickness. The aluminum shall be degreased and lightly acid etched before the specimens are applied. 
The specimens shall be applied to the panels in accordance with the recommendations of the retroreflective 
sheeting manufacturer. 

6.0 Requirements: 

6.1 Color Requirements: Through instrumental color testing, the diffuse day colpr of the reflective material shall 
conform to the requirements of Table 20-l and shall be determined in accordance tiith ASTME-97, “Standard 
Method of Test for 45Degree, O-Degree Directional Reflectance of Opaque Specimens by Filter Photometry.” 
(Geomettic characteristics must be confined to illumination incidentwithin 10 degrees of, and centered about, a 
direction of45 degrees from the perpendicular to the test surface; viewing is within 15 degrees of, an: cen@ed 
about, the perpendicular to the test surface. Conditions of illumination and observation must not be 
interchanged.) The standards to be used for reference shall be the MUNSELL PAPERS designated in Table 20. 
1. The papers must be recently calibrated on a spectrophotometer. The test instrument shall be one of the 
following or approved equal: 

6.1.1 GARDNER Multipurpose reflectometer or Model XL20 and XL23 Color and Color Difference Meter 

6.1.2 GARDNER Models AC-2a or XL23 Color Difference Meter. 

6.1.3 MEECO Model V Colormaster. 

6.1.4 HUNTERLAB D25 Color Difference Meter. 

Table 20-I 
COLOR SPECIFICATIONS LIMITS AND REFERENCE STANDARDS 

FOR TYPE II ENCLOSED LENS SHEETING 
Chrqmaticity Coordinates 

(Comer Points) 

Reflectance 
Limit REF. STD. 

1 2 4 Y MUNSELL 
Color XYXYXy3X Y Min. Max. PAPERS 

Silver-White .305 .295 .360 .360 .338 .377 280 ,310 34.0 6.36Y 6.77/08 
Yellow .482 ,450 ,532 ,465 ,505 .494 ,475 ,486 29.0 40.0 1.25Y 6112 
Red .602 ,317 ,664 .336 .644 .356 ,575 ,356 8.0 11.0 8.2R 3.7w14.0 
GrfXS .I40 .354 ,179 ,372 ,147 ,435 ,120 ,420 4.0 7.0 .65BG 28418.4 
Blue .I47 ,075 .176 .091 ,176 ,151 ,106 ,113 1.0 2.4 5.8PB 1.3216.8 
orange ,535 .a75 ,607 ,393 ,582 ,417 ,535 .399 20.0 30.0 2.5YR 5.5114-O 
Brown .445 .353 ,604 ,396 .556 .443 .445 .386 3.8 7.7 5YR 316 

6.2 Reflective Intensity: The reflective sheet~ng~shall have minimum reflective intensity values at 0.2 degree? and 
0.5 degrees, divergence, as show” in Table 20.3 expressed as candlepower per foot candle per square foot 
(candela per Iux per square meter) of material. Reflective intensity shall be determined in accordance with 
ASTM E-810 forthe minimum requirements of Table ?O-3. 

6.21 For screen printed transparent colored areas on white sheeting, the coefficients of retrareflection shall 
not be less than 50% of the values for corresponding color in the table below. 



6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

..-. 

:. 

_. 

,’ 

Table 20-3 
MINIMUM REFLECTIVE INTENSITY VALUES FOR,’ 

TYPE II ENCLOSED LENS SHEETIN~G 

Divergence Incidence Silver- 
Anqle (01 Anqle (0) White Yellow Red Oranm? Green Blue’ Brown 

0.2 -4 70.0 50.0 14.5 25.0 9.0 4.0 1.0 
0.2 +30 30.0 22.0 6.0 7.0 3.5 1.7 0.3 
0.5 -4 30.0 25.0 7.5 13.5 4.5 2.0 0.35 
0.5 +30 15.0 13.0 3.0 4.0 2.2 0.8 0.2 

Specular Gloss: The retroreflective sheeting shall have an 85’ specular gloss of not less than 40 when‘tested in 
accordance with ASTM-D523. 

Color Processinq: The retroreflective sheeting shall permit cutting and color processing with compatible 
transparent and opaque process inks at temperatures of 60 degrees F to 100 degrees F and relative humidity at 
20 to 60 percent. Under these conditions, process color drying time shall npt exceed twenty-four hours. The 
sheeting shall be heat-resistant and permit force curing without staining of applied or unapplied sheeting at 
tetiperatures as recommended by the manufacturer. All process cnlors shall be standard colors as required for 
Federal Signing Projects. 

Shrinkaqe: A 9” x 9” retroreflective sheeting specimen with liner shall be conditioned a minimum of on& h&r at 
72 degrees F and 50 percent humidity. The liner shall be removed and the specimen placed on a flat Surface 
with the adhesive side up. Ten minutes afterthe liner is removed and again after24 hours, the specimen shall 
be me&axed to determine the amount of dimensional change. The reflective sheeting shall not shrink in.any 
dime&ion more than l/32 inch in IO minutes nor more than 118 inch in 24 hours. 

FlexibiQ: The sheeting applied according to the manufacturer’s recommendations to a clean etched 0.020 inch 
by 2 inch by 6 inch aluminum panel of Alloy 6061.T6 conditioned a minimum of 48 hours and tested at 72 
Degrees F and 50 percent relative humidity shall be sufficiently flexible to show no cracking when bent around a 
3/4 inch mandrel. 

‘_ 

Adhesive: 

6.7.1 The reflective sheeting shall include a pre-coated pressure sensitiveadhesive backing (Class l),that 
can be applied without necessity of additional adhesive coats on either the reflective sheeting or 
application surface. 

6.7.2 The Class 1 adhesive backing shall be pressuresensitive adhesive ofthe aggressive tacktype reqIJiring 
no heat solvent or other preparation for adhesion to smooth clean surfaces. 

6.7.3 The protective liner attached to the adhesive shall be removed by peeling without soaking inwater or 
other solvents without breaking, tearing or removing any adhesive from the backing. The protective 
liner shall be easily removed following accelerated storage for 4 hours at 160 Degrees F under a weight 
of 2.5 pounds per square inch. .The adhesive shall form a durable bond to both hew and reclaimed 
aluminum association Alloys 6061-T6. 

6.7.4 The adhesive backing of the reflective sheeting shall produce a bond to support a 1 3/4 pound weight 
for 5 minutes, without the bond peeling for a distance of mow than 2.0 inches when applied to a smooth 
aluminum surface and tested as specified in Section 718 (FP-74) of the Standard Specifichtions for 
Construction of Roads and Bridges on Federal Highway Projects. Apply4 inches of a 1”~ 6”specimen 
to a test panel. Condition and then suspend the weight from the free end of the sample and allow it to 
hang free at an angle of 90 Degrees to the panel surface for 5 minutes. 

Impact Resistance: The reflective sheeting, applied a&ording to thesheeting manufacturer’s recommendations 
to a cleaned. etched aluminum panel of allay 6061 T6. 0.04” (0.10 Cm) bk~3” (7.6 cm) by 5” (12.7 cm) and 



conditioned as in 5.1, shall show no cracking when the face of the panel is subjected to an impact of a, Z-inch 
diameter steel bail (1.19 Ibs., 0.54 kg) dropped from a height of 8.5 inches (21.6 cm:) through a 2.125 inch,(5.4 
cm) tube. 

6.9 Resistance to Accelerated We&he&q: Processed and applied in accordance with recommended procedures, 
the sheeting shall be subjected to accelerated weathering for 1,000 and 2,200 hours resPeCtively, in aqcordance 
with ASTM Standard G23, Type E or EH Weatherometer. Following weather exposure, paneisshali bewashed 
in a 5% HCI solution for 45 seconds, rinsed thoroughly with clean water, blotted with a soft cloth, brought to 
equilibrium at standard conditions and tested. The sample shall: 

6.9.1 Show “good” colorfastness or better when tested as in 6.10, 

Retain not less than 50% of the coefficient of retroreflection values shown in Table 20-3. 6.9.3 

6.9.4 Not be removable from the aluminum panels without damage. 

Retroreflective performance measurements after weather exposureshall be made only at angles of 0.2 degrees 
observation and -4 degrees entrance. Where more than one panel of a color is measured, the coefficient of 
retroreflection shall be the average of all the determinations. 

6.10 Colorfastness: One specimen, exposed and prepared as specified in 6.9 shall be wet Out with a mild 
detergent and watersolution and compared with a similarly treated unexposed specimen under natutildaylight 
or artificial daylight having a color temperature of 7600’ Kelvin. The colorfastness shall be evaluated ils foIlOva 

Excellent - No perceptible change in color. 
Good Perceptible but no appreciable change in color 
Fair Appreciable change in color. 

Appreciable change in color means a changethat is immediately noticeable in comparing the exposed specimen 
with the original comparison specimen. If closer inspection or a changes of angle of light is required to make 
apparent a slight change in color, the change is not apprecia@le. 

6.11 General Characteristics and Packaqinq: The retroreflective sheeting as supplied shall be of good appearance, 
free from ragged edges, cracks and extraneous materials, and shall be furnished in either rolls or sheets. When 
furnished in continuous rolls, the average number of splices shall not be more than three per50 yards (45.7-m) 
of material with a maximum of four pieces in any 50-yard (45.7 m) length. Splices shall be suitable for 
continuous application as furnished. 

When furnished as cut sheets or sign faces, the sheeting shall be packaged flat in accorda?ce. with 
commercially accepted standards. The sheeting shall be packed snugly in corrugated fiberboard cartons, In 
accordance with commercially accepted standards. Each carton shall clearly stipulate the brand, quantity, size, 
lot or run number, color and type adhesive. Storage under normal conditions. the retroreflective sheeting as 
furnished shall be suitable for use for a minimum of one year. 

6.12 Lens Elements: The retroreflective sheeting shall process stable and durable spherical lens elements which, 
fmm the film show no deterioration following submersion in a 5N solution of sulfuric acid for 30 minutes at 72 
Degrees F. 1 _ 

0 Performance Requirements and Obligations: 

7.1 Field Performance Requirements: Retroreflective sheeting, processed and applied to sign blank material in 
accordance with sheeting manufacturer’s recommendations, shall perform effectively for the number of years 
stated in Table 20-5 The retroreflective sheeting shall be considered unsatisfactory if it has deteriorated due to 
natural causes to the extent that” (1) The sig,n is ineffective for its intended purpose when viewed from a moving 
vehicle under normal day and night driving conditions; or (2) the coefficient of retroreflection is less than the 
minimum~specified for that sheeting during the period listed in the appropriate table on this page and page C29- 
20. 



Table 20-5 
MINIMUM COEFFICIENT OR RETROREFLECTION FOR 

ENCLOSED LENS SHEETING 
Candelis per Foot Candle per Sq. Ft. 

,~. (2’ obs, and -4” entrance) 

Minimum Satisfactory 
Sheeting Coefficient Performance Life 
COkX of Retroreflection (Years) 

White 35.00 7 
Yt?llOW 25.00 7 
Red 7.25 7 
Blue 2.00 7 
Green 4.50 7 

Orange 12.50 7 

Brown 0.50 7 

All measurements shall be made after sign cleaning according to sheeting manufacturer’s 
recommendations. 

7.2 

For screen printed transparent colored areas on white sheeting, the coefficient of retroreflection shall not be less 
than 50% of the values for the corresponding color in Table 20-5. 

Manufacture<s Replacement Obliqation: Where it can be shown that retroreflective traffic signs with sheeting 
supplied and used according to the sheeting manufacturer’s recommendations have not met the performance 
requirements of these specifications, the sheeting manufacturer shall replace the sheeting. 

0 Technical Assistance: 

8.1 Instruction and Traininq: The manufacturer supplying the retroreflective sheeting requirements shall provide the 
services of a qualified technician for instruction and training at the primary sign manufacturing fticility. This 
instruction shall be available on an annual basis at no additional cost, and shall include but not be limit&i to 
training films, material application, equipment operation, silk screening techniques. packaging, storage and bther 
proven sign shop practices ss theyapplyto the reflective sheeting supplied by the manufacturer, and to assure 
that the resulting~signs can comply with the applicable specifications. 

Additional on-site technical assistance by the manufacturer supplying the retroreflective sheeting shall ,be 
provided at each of the sign shops designated in the bid invitation. This assistance be provided at least once 
during each quarter if required. 

0 

8.2 Eauipment: The manufacturer supplying the retroreflective sheeting shall provide sewice for his recohmended 
sheeting application equipment of his manufacture, certifythat tralned personnel will be available on 72 hours 
notice to render such service and shall stock authorized parts for his sheeting application equipment. ‘Y+vice” 
iS understood to mean the capability of calibration and troubleshooting, as well as the training and retraining of 
personnel as required. 1 . 

COmplisnCe: Failure to comply with the requirements and schedules of these specifications shall be cause for 
cancellation of contract. 

GROUP 21: SPECIFICATIONS FOR RETROREFLECTIVE PREFORMED PAVEMENT MARKING MATERIAL FOR 
CONSTRUCTION WORK ZONES 

1.0 Scope: This specification covers a retroreflective pavement marking material on a flexible nietaliic backing, designed for 
use in construction work zones. 



2.0 Materials _ General: 

2.1 

2.2 

2.3 

2.4 

The performed markings shall consist ofwhite oryellowfilms with pigments selected and blended to conform to 
standard highway colors. Glass beads shall be incorporated to provide immediate and continuing retroreflectian. 

The size, quality and refractive index of+& glass beads shall be such that the performance reqUireII?ents forthe 
markings shall be met. The glass bead adhesion shall be such that beads are not easily removed when the 
material surface is scratched with a thumbnail. 

The performed marking materials shall be precoated with a pressure sensitive adhesive and shall be capable of 
being adhered to asphaltic concrete or portland cement concrete in accordance with the manufacturer’s 
instructions without the use of heat, solvents or other additional adhesives, and shall be immediately ready for 
traffic afler application. 

The preformed marking materials shall be suitable for use for one year after the date of receipt when stored in 
accordance with the manufacturer’s recommendations. 

3.0 

4.0 

Classification: Retroreflective material designed for temporary markings which are not readily removable and are 
obliierated by over-paving or removal of the pavement on which they are placed. 

Material Requirements: 

4.1 Composition: The performed pavement marking material shall consist of a white or yellow retroreflective film on 
a conformable metallic backing, pre-coated with a pressure sensitive adhesive. 

4.2 Reflectance: The white and yellow materiel shall have the following initial minimum reflectance values as 
measured in accordance with the testing procedure of ASTM 0 4061. The photometric quantity 
to be measured shall be specific luminance (SL), and shall be expressed as millicandelas per square foot per 
foot-candle. The test distance shall be 50 feet and the sample size shall be a 2.0 ft. x 2.5 ft. rectangle. 

Observation 
Anqle 
0.2O 
0.5’ 

Entrance 
Anqle 

tl@  
w 

aecific Luminance 
White Yellow 

1360 820 
760 510 

. 

4.3 Skid Resistance: The surface of the retroreflective material shall provide an initial minimum skid resistance 
value of 35 BPN when tested according to ASTM E 303. 

4.4, Adhesion: The Bidder may be required~to demonstrate that the properly applied pavement marking material 
adheres to the roadway surface under climatic and traffic conditions nomlally encountered in construction’work 
zones. 

4.5 Abrasion Resistance: Samples of the test material shall not wearthrough to the conformable metallic backing 
surface in less than 125 cycles when tested in accordance with Federal Test Method Standards 141, Method 
6192. except using an H-22 wheel and a 250 gram load. 

5.0 Technical Assistance Reouirements: 

5.1 

5.2 

The Awardee shall make arrangements to have a qualified manufacturer’s technician available to provide 
instruction and training at the facility designated by the user agency., This instruction and training.shall be 
available on an annual basis at no additional cost and shall include, but not be limited to,~ product information, 
training films, material application, equipment operation, storage and other proven practices as they apply to 
preformed pavement marking materials for construction work zones. 

In addition, the manufacturer shall pro;ide both automatic and mechanical application equipment to the user 
‘agency, at no cost, for whatever period of time or number of occasions necessary. The manufacturer shall also 
provide services farthe application equipment. certifythatfactorytined personnel will be~available on 72 hours 



notice to render such service, and stock authorized parts for the equipment. 

GROUP 22: SPECIFICATIONS FOR REMOVABLE RETROREFLECTIVE PREFORMED PAVEMENT LARKING 
MATERIAL FOR CONSTRUCTION WORK ZONES 

1.0 Scope: This specification covers a removable retroreflective pliant, polymer pavement marking material designed for 
temporary use in construction work zone.’ 

2.0 Materials - General: 

2.1 The performed markings shall consist of white oryellowfilms with pigments selected and blended to conform to 
standard highway colors. Glass beadsshall be incorporated to provide immediate and continuing retro~efle~tiOn. 

2.2 The size, quality and refra&ivs index ofthe glass beads shall be such that the performance requirements forthe 
markings shall be met. The glass bead adhesion shall be such that beads are not easily removed when the 
material surface is.scratched with a thumbnail. 

2.3 The performed marking materials shall be precoated with a pressure sensitive adhesive and shall be capable Of 
being adhered to asphaltic concrete or portland cement concrete in accordance with the manufacturer’s 
instructions without the use of heat, solvents or other additional adhesives, and shall be immediately ready for 
traffic after application. 

3.0 

2.4 The preformed marking materials shall be suitable for use for one year after the date of receipt when’stoted in 
accordance with the manufacturer’s recommendations. 

Classitication: Removable retroreflective pliant polymer material designed fortemporaly markings which can be readily 
removed when they are no longer applicable. They shall be capable of performing for the duration of a normal 
construction season and shall then be capable of being removed, intact or in large pieces, either manually 0~ with a 
recommended roll up device. 

4.0 Material Requirements: 

4.1 Composition: The removable performed pavement marking material shall not contain metallic foil’and~s&all 
consist of a mixture of high quality polymeric materials, pigments and glass beads distributed throughout-its 
base cross-sectional area, with a reflective layer of beads bonded to the top surface. A non-metall ic.medium 
shall be incorporated to facilitate removal. 

4.2 Reflectance: The white and yellow material shall have the following initial minimum reflectance values as 
measured in accordance with the testing procedure of ASTM 0 4061. The photometric quantity to be 
measured shall be specific luminance (SL) and shall be expressed as millicandelas per square foot per 
foot-candle. The test distance shall be 50 ft. and the sample size shall be a 2.0 ft. x 2.5 ft. rectangle. 

Observation 
Anqle 

0.20 
0.50 

Entrance Specific Luminance 
Anqle y@@ yf&y 

1 _ 
86” 1770 i3io 
.3ti” 1270 820 

4.3 Skid Resistance: The surface of the retroreflective material shall provide an initial minimum skid resistance 
value of 50 BPN when tested in accordance with ASTM E 303. 

Removabilitv: The material shall be removable from asphaltic concrete or Portland cement concrete. intact win 
large pieces, either manually or with a roll-up device, at temperatures above 40°F without the use of heat. 
solvents, grinding or blasting, and without scarring the pavement surface. The Bidder shall be able to showthat 
the material has met this requirement after the following minimum traffic exposure based on transve& test 
decks with rolling traffic: 



:: 

5.0 

4.4.1 Time in place: 632 days 

4.42 ADT per lane: 9,000 (23% trucks, 3.5 axles/unit) 

4.4.3 Minimum axle hits: 13.000,000 

4.5 Adhesion: The Bidder may be required to demonstrate that the properly applied pavement marking material 
adheres to the roadway surface under climatic and traffic conditions normally encountered in construction work 
zones. 

Technical Assistance Requirements: 

5.1 The Awardee shall make arrangements to have a qualified manufacturer’s technician available to provide 
instruction and training at the facility designated by the user agency. 

This instruction and training shall be available on an annual basis at no additional cost and shall Include, bui not 
be limited to, product information, training films, material application, equipment operation, storage and other 
proven practices as they apply to preformed pavement marking materials for construction work zones. 

5.2 In addition, the manufacturer shall provide both automatic and mechanical application equipment td the user 
agency, at no cost, for whatever period of time or number of occasions necessary. The manufacturershail also 
provide services for the application equipment, certifythat factorytrained persotinel will be available on 72 hours 
notice to render such service, and stock authorized parts for the equipment. 

GROUP 23: 

1.0, 

2.0 

SPECIFICATION FOR TYPE.,!/ WIDE ANGLE RETROREFLECTIVE SHEETING FOR THE WORK ZONE 

scope: 

1.1 This specification covers flexible white or colored, wide angle retmreflective sheeting (hereinafter &lled 
sheeting), tape and related processing materials designed to enhance nighttime visibility of traffic control signs 
and devices used in construction wOrk zones. The sheetina shall consist of ootical IerIs elements adhered to a 
synthetic resin and encapsulated by a flexible transparent Gastic that has a smooth outer surface. The she&g 
shell have a precoated adhesive protected by an easily removable liner. 

1.2 Printed colored areas of signs are covered only by section 6.24. 

Classification: 

The sheeting shall be of the following types as specified in the plans or in the Invitation for Bid: 

2.1 TVP~ A Sheetinq: Type A sheeting (white. yellow, orange) is intended for use on reboundable plastic 
‘polyethylene substrate traffic control devices such as drums, tubes and posts used in construction and 
maintenance work zones. 

2.1.1 The sheeting shall have a precoated pressure sensitive adhesive (Class 1). 
. _ 

2.2 Tvw B Sheetinq: Type B sheeting (white, yellow, orange and prestriped) is intended for use on rigid substrate 
signs and barricades used in construction and maintenance work zones. 

2.3 

2.2.1 The sheeting shall have a precoated pressure SedSitive adhesive (Class 3) 

Tvpe C She&x: Type C sheeting (white) is intended for use on plasticized polyvinyl chloride, such ai cones, 
tubes and posts used in the construction and mairitenance work zones. 

2.3.1 The sheeting shall have a precoated pressure sensitive adhesive (Class 1). 



3.0 Prequalification: 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

Bidder’s Reauirements: All prospective bidders are hereby notified thatthe material proposed for submission or 
for use in production of finished traffic control signs and obje&shall be a material of manufacture and product 
code or designation shown on the list of approved manufacturers of materi& covered by this specification 
maintained by the Agency. 

Prospective bidders or suppliers who wish to establish a performance history and prequalification for materials 
governed by this specification should contact the agencyfor instructions on samples and information required for 
testing. 

SliD Sheet: Slip sheet paper, if recommended by the sheeting manufacturer for sheeting surface protection 
during heat vacuum application or for use in packaging, storing or shipping finished signs, shall be furnished in 
rolls bythe manufacturer at no additional charge, in at least equal square footage and in the same widthsas the 
sheeting supplied. 

TetnDerature Indicators: Expendable temperature indicators, if recommended bythe sheeting manufacturerfor 
control and calibration of proper application temperature, shall be furnished by the inanufacturer at no additional 
charge. 

Washers: Washers, if recommended by the sheeting manufacturer to protect the sign surface from damage by 
bolts or other fasteners shall be furnished by the manufacturer at no additional charge. 

Prequalification: Sheeting offered to the Agency shall be considered for qualification onlywhen, in the opinion of 
the engineer, the material is capable of meeting the requirements of this specification. 

HandlinaIProcessina Characteristics: Sheetings which may be used by the Agency in fabricating traffic control 
signs and objects wili be evaluated for handling, screen printing, drying and application properties and 
compatibility with the agency’s equipment and procedures. 

Periodic Evaluation: Prequalified materials shall meet all requirements of this specification. Failure to do so as 
shown by periodic evaluation shall be cause for removal of that material from the list of prequalified materials. 

4.0 

5.0 Test Methods: 

Applicable Documents: The following dotitiments, of the issue in effect on the date of invitation for bids or req&for 
proposal, form a part of this specification to the extent specified herein: 

4.1 ASTM Standards: 

4.1.1 B-208 Specification for Aluminum and Aluminum Alloy Sheet and Plate. 

4.1.2 E-97 Standard Method for Test for45degree O-degree Directional Reflectance of Opaque Specimens 
by Filter Photometry. 

4.1.3 D-523 Standard Method for Test for Specular Gloss. 

4.1.4 E-284 Standard Definition of Terms Relating to Appearance of Materials. 
1 . 

4.1.5 E-308 Standard Method for Computing the colors of objects by using the CIE system. 

4.1.6 E-810 Standard Test Method for Coefficient of Retroreflection of Retroreflective Sheeting. 

4.1.7 E-l 164 Standard Practice for obtaining spectrophotometric data for object color evaluation. 

5.1 Test Conditions: Unless otherwise specified herein, all applied and unapplied test samples and specimens shall 
be conditioned at the standard conditions of 73 2 3’ F (23” + 3’ C) and 50 t 5% relative humidity ior 24 hours 
prior to testing. 



5.2 Test Panels: Unless otherwise specified herein, when tests areto be performed Using test panels,, the 
specimens~ of retroreflective material shall be applied to smooth aluminum cut from ASTM B-2139 Alloy 
5052.H36,5052-H38,5154-H38 or 6061:T6 sheets on 0.020 inch (0.051 cm), 0.040 inch (0.102 cm) or 0.063 
(0.160 cm) thickness, The aluminum shall be degreased and lightly acid etched before the specimens are 
applied. The specimens shall be applied to the panels in accordance with the recommendatipns of. the 
retroreflective sheeting manufacturer. 

6.0 Physical Requirements: 

6.1 Color Reauirements: Color shall be specified and shall conform to the requirements of Table 23-I. 
Conformance to color requirements shall be determined spectrophotometrically inn accordance with ASTM E 
1164, with instruments utilizing &h&45/0 or O/45 illumination/viewing conditions and tolerances as descritied in 
ASTM E 1164 for retroreflective materials. CIE tristimulus values for the 2’ observer and illuminant C shall be 
calculated in accordance with ASTM E 308. 

Alternatively confomlanca to color requirements may be determined by instrumental method in accordance with 
ASTM E97. in which case geometric conditions must be confined to: Illumination incident within 10 
degrees of and~centered about a dlrection of 45 degrees from the perpepdicularto the test surface. and viewing 
w/thin 15’ of, and centered about the perpendicular to the test surface. Conditions of illumination and viewing 
must not be interchanged. For this method, the test instrument shall be one of the following or a” approved 
equal. i 

1. Gardner Multipurpose reflectometer or Model XL20 and XL23 Color and Color Difference Meter. 
2. Gardner Models AC-2a or XL30 Color Difference Meter. 
3. Meeco Model V Colormaster. 
4. Hunterlab D25 Color Difference Meter. 

For either method, material reference standards used to calibrate the test instrument shall be 
retrorefledive reference standards which have bee” recently calibrated on a spectrophotometer; alternatively, 
the Munsell Papers designated in Table 23-1, and which have been recently calibrated on a spectrophbtometer, 
may be used. 

Table 23-1 
Color Specification Limits* and Reference Standards 

&Yz& 

White ** 
Yellow 
Orange 

Ref&ta”Ce 
Limit (Y) Munsell 

2 2 _2i 1.2 1 Y-Y &fimMax. Paoer”‘~ 

,303 ,287 .368 ,353 -340 ,380 ,274 .316 27.0 5PB 7/l .498 ,412 ,557 ,442 ,479 ,520 .438 ,472 15.0 40.0 1.25Y WI2 
,550 ,360 ,630 ,370 581 ,418 ,516 .394 14.0 30.0 2.5YR 5.5114 

I 

** 

The four pairs of chromaticity coordinates determine the acceptable color in terms of the 
CIE 1931 standard colorimeteric system measured with standard illumination Source C. 

. . 
Silver white is a” acceptable color designation. 

*** Available from Munsell Color Company, 2441 Calved Street, Baltimore, Maryland 21218. Catalog No. MCP-90040 



6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.6 

Table 23-Z 
Minimum Coefticient of Retrorefl&ction 

(Candelas per Footcandle per Square Foot) 

Observation Entrance 
Anqleal Anale (“1 White YdlOW Oranqe 

0.2 - 4 250 170 ,100 
0.2 +30 150 100 60 ,~ 
0.2 + 50 75 40 25 
0.5 - 4 95 62 ~30 
0.5 +30 65 45 25 
0.5 + 50 35 20 lb 

Co,efficient of Retroreflectlon: The coefficients of retroreflection shall be determined in accordance with ASTM 
E-810, for the minimum requirements of Table 23-2. 

6.2.1 u: Coefficients of retroreflection shall be specified in units of candelas per footcandle per square 
foot. 

6.2.2 The observation angles shall be 0.2’ and 0.5’ 

6.2.3 The entrance angles shall be -4’, 30’. and 50’ 

Soecular Gloss: The retroreflective sheeting shall have an 85’ specular gloss of not less than 50 when tested in 
accordance with ASTM-D523. 

Color Processinq: The retroreflective sheeting shall permit cutting and color processing with compatible 
transparent and opaque process colors in accordance with the sheeting manufacturer’s recomm+Jation at 
temperatures of 60 to lOOoF (16 to 38’C) and relative humidity at 20 to 60%. The sheeting shall be heat 
resistant and permit force curing without staining of applied or unapplied sheeting at temperatures 
recommended by the sheeting manufacturer. 

Shrinkaqe: A 9”x 9” retroreflective sheeting specimen with liner shall be conditioned a minimum of one hoGI at 
standard conditions. The liner shall be removed and the specimen placed on a flat surface with the adhesive 
side up. Ten minutes after the liner is removed and again after24 hours, the specimen shall be measured to 
determine the amount of dimensional change. The reflective sheeting shall not shrink in any dimension more 
than l/IO” in 24 hours. 

Flexibility: The reflective sheeting with the liner removed and conditioned O’C for 24 hours prior to testing, shall 
be sufficiently flexible to show no cracking when slowly bent, in one second’s time around a 118 inch mandrel 
with adhesive contacting the mandrel. Talcum powder shall be spread on the adhesive to prevent sticking to the 
mandrel. 

Adhesive: The protective liner attached to the adhesive shall be removed by peeling without soaking in water or 
other solutions, without breaking, tearing, orremovinganyadhesive from the backing. The protective linershail 
be easily removed followinqacceleratedstqrage forfour hours at 160°F (71’C) under a weight of2.5 poun+ per 
square inch (0.176 Kg/CM ). The adhesive backing of the retroreflective sheeting shall produce i bond to 
support a 1.75 pound (0.79 Kg) weight for 5 minutes’without the bond peeling for a distance of more than 2 
inches (5.08 cm) when applied to a test panel prepared as in 5.2. Apply4 inches of 1” x 6” (2.54 cm x j5.2 cm) 
specimen to a test panel. Condition and then suspend the weight from the free end of the sample to allow it to 
hang free at an angle of 90’ to thee panel surface for 5.miriutes. 

Impact Resistance: 

6.6.1 Type A and C sheeting material, applied according to the manufacturer’s recommendations to a 
cleaned, etched aluminum panel of alloy 6061-T6, 0.040” by 3.0” by 5” and conditioned for 24 hours at 
OaC, shall show no cracking when the face oftbe panel is subjected to an impact of a 4.0 pound weight 
wiit’ a 516” rounded tip dropped from a 100 inch-pound setting on a Gardner Variable Impact Tester, 
IG-1120. 



6.9 Resistance to Accelerated Aqinq on Vinyl: Retroreflective sheeting Type C ,only, when applied according to 
manufacturer’s recommendations to a 2” x 5” portion of a fluorescent orange plasticized PVC traffic’aane Shall 
exhibit no appreciable discoloration after accelerated aging in a 15O’F recirculating air oven for 168 hours. On 
completion of the oven aging, the exposed specimen shall be viewed alongside an unexposed specimen under 
simulated daylight illumination using a Macbeth viewing light. The aged specimen will also retain no less than 
60% of the values in Table 23-2. 

6.10 Coefficient of Retroreflection Durinq Rainfall: 

6.11 

6.82 Type B sheeting material, applied according to the ‘manufacturer’s recommendations ‘to a 
cleaned,etched aluminum panel of alloy5052-H38. 0.040” by3.0’: by 5” and conditioned for24 

hours at O’C, shall show no cracking when the face of the panel is subjected to en impact of a 2.0 
pound weight with a 5/E” rounded tip dropped from a.10 inch-pound setting on a Gardner variable 
Impact Tester, IG-I 120. 

IMAGE NOT AVAILABLE I 

Figure 1. Test set up for rainfall test (source and photoreceptor in horizontal plane). 

The coefficient of retroreflection of the retroreflective sheeting when totallywet. shall not be less than 90% ofthe 
dry values in Table 23-2. Wet performance measurements shall be made on new sheeting in accordance with 
the standard rainfall test below., 

The co&Kent of retroreflection under simulated rainfall conditions (wet performance) shall be determined using 
ASTM E-810 as in 6.2, but with the addition of the water nozzle setup as shown in Figure 1. 

i&ce be test panels on which the sheeting has been applied in an upright po?jtion 6 inches below and 4 inches 
in front of the water nozzle. 

Apply sufficient water pressure so that the upper surface of the spray e”velope strikes the top of the specimen. 
With waterfalling on the specimen, determine the coefficient of retroreflection at angles of 02°0bsewation and 
minus 4’ entrance only. Where more than one panel of a color is measured, the coefficient of retrdrefl&tion 
during rainfall shall be the average of all the determinations. 

- 
General Characteristics and Packaqinq: The retroreflective sheeting as supplied shall be of g&d 

appearance, free from ragged edges, cracks and extraneous materials, and shall be furnished in either 
rolls or sheets. 

When furnished in continuous rolls, the average number of splices shall not be more than three per 50 yards 
(45.7 m) of the material with a maximum of four pieces in any 50.yard (45.7 m) length. Splices shall be butted or 
overlapped and shall be suitable for continuous application as furnished. 

When furnished es cut sheets or sign faces, the sheeting shall be packaged flat in accordance with 
commercially accepted standards. The sheeting shall be packed snugly in corrugated fiberboard cartons, in 
accordance with commercially accepted standards. Each carton shall clearlystipulatethe brand, quantity, size, 
lot or run number, color and type of adhesive. Stored under normal conditions the retroreflective sheeting as 
furnished shall be suitable for use for a minimum period ‘,of one year. 

Performance Requirements and Obligations: 

7.1 Certification: The sheeting manufacturer shall submitwith each lot or shipment, a certification which states that 
the material supplied will meet all the requirements listed herein. 

7.2 Field Performance Requirements: 

7.2.1 Ptirchaser should select a suitable test for determining reflective sheeting performance on rehoundabie 
plastic. (polyethylene or plasticized PVC) substrates. Test should include plastic manufacturer’s 
recommendation ior impacting reboundable plastic traffic control d&vices*. 

a,-23 .~ 
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Type A and  C sheet ings shall be  considered performing satisfactori lywhen after impact testing no  loss 
of sheet ing is exper ienced that would render the traffic control device ineffective for its intended use, 
when viewed from a  vehicle. 

7.2.2 Type B sheet ing processed and  appl ied to sign blank materials in accordance with sheet ing 
manufacturer’s recommend&ons,  shall perform effectlvelyforthe numberofyears stated in Table 23-3 
of this specification. The retrorefiective sheet ing will be  considered. unsatisfactory if it has  de;f+qmted 
due  to natural causes to the extent that: (1) the sign is ineffective for its intended purpose when waved 
from a  moving vehicle under  normal day and  night driving conditions: or (2) the coefficient of 
retroreflection is less than the minimum specif ied for that sheet ing during that period listed in Table 23. 
3. 

Table 23-3 

Minimum Coefficient of Retroreflection 
Candelas per Foot Candle per Sq. Ft. 

(2’ obs, and  -4O entrance) 

Min. Co&. of YS3S 
Retroreflection Vertical 

&&r 0  0  o.zA EXDOSUre 

White 200  3  
YdOW 136 3  
Orange 80  3  
Prestriped Barr icade ZOO/80 3  

All measurements shall be  made after sign cleaning according to sheet ing manufacturer’s 
recommendat ions.  

7:3 Sheetinq Manufacturer’s Replacement Obliqation: Where  it can be  shown that retroreflective traffic skgns with 
Type B sheet ing suppl ied and  used according to the sheet ing manufacturer’s recommendat ions have not met 
the PeIfOrmance requirements of Section 7.2, the sheet ing manufacturer shall replace the sheet ing required to 
restore the sign or barr icade to its original effectiveness, during the entire three years. 

7.4 Government  Usinq Aaencv Obliqation: The “sing Agency shall be  responsible for requiring the dating of all 
signs at the time of application. That date constitutes the start of the field performance obligation period. 

Technical Assistance Requirements: 

8.1 Instruction and  Traininq: The manufacturer supplying the retroreflective sheet ing requirements shall provide the 
services of a  qualified technician for instruction and  training at the primaiy sign manufactur ing facility de%gnated 
by the Agency. This instruction shall be  available on  a  quarterly basis at no  additional cost, and  shall include but 
not belimited to training films, material application, equipment operation, silk screening techniques, pac!aging, 
storage and  other proven sign shop, practices as they apply to the reflective sheet ing suppl ied bye the 
manufacturer,  and  to’assure that the resulting signs can comply with the applicable specifications. 
Additional on-site technical assistance by the manufacturer supplying the retroreflective sheet ing shall be  
provided at each of the sign shops desig@ed in the bid invitatiori. This assistance be  provided at least once 
during each quarter of sign product ion f required. 

8.2 Technical Service: The sheet ing mIzmufacturer shall, without additional cost to the Agency, provide the sign 
shops with competent  technical service and  product information, including service on  screen printing prob’lems 
with the inks furnished or recommended bythe manufacturer for his/her sheeting. 

8.3 Eauipment: The manufacturer supplying the. retroreflective sheet ing requirements shall provide Setiice for 
sheet ing application equipment of his manufacturer,  certifythat trained personnel  will be  available on  72  hours 
notice to tender such service, and  shall stock authorized parts for his/her sheet ing applicaiian equipment.  
“Service” is understood to mean the capability of calibration and  troubleshooting, as well as  the training and  
retraining of personnel  as required. 

. 



a.4 Compliance: Failure to comply with the requirements and  schedules of 8.1 and  8.2 shall be  cause for 
cancellation of contract. 

GROUP 24: SPECIFICATION FOR TYPE Ill-A W lDE ANGLE RETROREFLECTIVE SHEETING 

1.0 

2.0 

2.1 

2.2 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

Scope: This specification covers flexible white or colored, wide angle retroreflective sheet ing (hereina& called 
sheeting), tape and  related processing materials designed to enhance nighttime visibility of traffic control signs and  
objects. The sheet ing shall consist of optical lens elements adhered to a  synthetic resin and  encapsulated byaflexible 
transparent plastic that has a  smooth outer surface. The sheet ing shall have a  precoated adhesive protected by an  
easily removable liner. 

Classification: The sheet ing shall be  of the following types as specif ied in the Invitation for Bid. 

Tvpe A Sheetinq: Type A sheet ing is intended for shop product ion of ?ew stationary traffic control signs or objects, 
exclusive of those used for construction and  maintenance work zones.  

2.1.1 The sheet ing shall have a  precoated pressure sensitive adhesion (class I), protected by a  easily removable 
liner. 

Twe B Sheetinq: Type 6  sheet ing is intended for use on  stationary traffic control signs a,nd objects; it is Type A 
sheeting, p repunched for use in electronic cutting devices made by Gerber  Scientific Products, Inc. 

2.2.1 The sheet ing shall have a  precoated pressure sensitive adhesion (class l), protected by a  easily remocable 
liner. 

Prequaliflcation: 

Bidder’s Reauirements: All prospective bidders are hereby notified that the material p roposed fo! submission orforuse 
in product ion of f inished traffic control signs and  objects shall be  a  material of manufacture and  product code or 
designation shown on  the list of approved manufacturers of materials covered by this specification maintain,ed by the 
Agency. 

Prospective bidders orsuppliers who wish to establish a  performance history and  prequalif ication for materials governed 
by this specification should contact the agency for instnictions on  samples and  infom?ation required for testing. 

Process Inks: The manufacturer of the sheet ing being offered shall furnish at no  additional costthe process inks, clears 
and  thinners recommended for the sheet ing to meetthe performance requirements ofthis specification, and  shall further 
be  responsible for tech#al assistance in the use of these inks in accordance with Section 8, below. 

Slip Sheet: Slip sheet paper,  if recommended by the sheet ing manufacturerfor sheet ing surface protection during heat  
vacuum application or for use in packaging, storing or shipping finished signs, shall be  furnished in rolls by the 
manufacturerat no  additional charge, in at least equal  square footage andin the same widths as the sheet ing supplied. 

Temperature Indicators: Expendable temperature indicators, i f recommended bythe sheet ing manufacturerforcontrol 
and  calibration of proper application temperature: shell be  furnished by the manufacturer at no  additional charge. 

Washers:  Washers,  if recommended by the sheet ing manufacturkr to protect the sign surface from damage by bolts or 
other fasteners shall be  furnished by the manufacturer at no  additional charge. 

Preaualif&tion: Sheeting offered to ihe Agency shell be  considered for qualification only when,  in the opinion of the 
engineer,  the material is capable of meeting the req:uirements of this specification; and  the sheet ing manufacturer 
provides certified test data showing that representat ive product ion material of the type to be  suppl ied has met the 
requirements fop accelerated outdoor weathering in section 6.9 for Types A and  E. 

OR 



3.7 

3.8 

4.0 

4.1 

5.0 

5.1 

5.2 

6.0 

6.1 

. ,  

. ,  

z .  

The sheeting manufacturer provides documented evidence to the satisfaction of the engineer that representative 
production material of the type to be supplied has been used successfully in a substantial traffic signing progr+m in 
similar climatic conditions for at least three years, for Types A and 6. 

HandlinqiProcessinq Characteristics: Sheetings which may be used by the Agency in fabricating traffic control signs and 
objects will be evaluated for handling, screen printing, drying and application properties and compatibility with ttie 
agency’s equipment and procedures. 

Periodic Evaluation: Prequalified materials shall meet all requirements ofthissp&iflcation. Failure to do so as shown by 
periodic evaluation shall be cause for removal of that material from the list of prequalified materials. 

Applicable Documents: The following documents, of the issues in effect on the date of invitation for bide or requestfor 
proposal, form a part of this specification to the extent specified herein. 

ASTM Standards: 

4.1.1 E-209 Speclficatio” for Aluminum and Aluminum Alloy Sheet and Plate. 

4.1.2 E-97 Standard Method for Test for 45degree O-degree Directional Reflectance of Opaque Specimens by Filter 
Photometry. 

4.1.3 0523 Standard Method for Test for Specular Gloss. 

4.1.4 E-284 Standard Definition of terms Relating to Appearance of Materials. 

4.1.5 E-810 Standard Test Method for Coefficient of Retroreflection of Retrorefledive Sheeting. 

Test Methods: 

Test Conditions: Unless otherwise specified herein, all applied and unapplied test samples and specimens shall be 
conditioned at the standard conditions of 73 + 3” F (23 + 3’ C) and 50 + 5% relative humidity for 24 hour; prior to testing. 

Test Panels: Unless other&e specified herein, when tests are to be performed using test panels, the specimens of 
reWcrefletive material shall be applied to smooth aluminum cut from ASTM B-209 AIloy5052-H36, 50%H38, 5154-t&? 
or606j-T6 sheets on 0.020 inch (0.051 cm), 0.040 (0.102 cm) ~0.063 (0.160 cm) thickness. The aluminum shall-be 
degreased and lightly acid etched before the specimens are applied. The specimens shall be ap~plied to the panels in 
accordance with the recommendations of the retmreflective sheeting manufacturer. 

Requirements: 

Color Requirements: Conformance to color requirements shall be determined by instrumental method in accordance 
with ASTM E97 (geometric characteristics must be confined to: Illumination incident within IO degrees of the centered 
about a direction of 45 degrees from a perpendicular to the test surface, viewing is within 15 degrees of. and centered 
about, a perpendicular to the test surface. Conditions of illumination and observation must not be interchanged.) The 
standards for calibrating the test apparatus shall be the MUNSELL PAPERS designated in Table 24.1. They must 
recently be calibrated on a spectrophotometer. The test  instrument shall be one of the following: 

1. 
2. 
3. 
4. 

Gardner Multipurpose reflectometer or Model XL20 AND XL23 Color and Color Difference Meter. 
Gardner Models AC-2a or %L30 Color Difference Meter. 
Meeco Model V Colormaster. 
Hunterlab D25 Color Differende Meter. 
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Table 24-1 
Color Specification Limits* and.Reference Standards 

Reflectance 
Limit (Y) Munsell 

Color x Y x Y x Y x Y Min. Max. PXH” 

White ** .303 ,287 ,368 ,353 340 ,380 ,274 ,316 27.0 ?PB 711 
YdlOW ,498 ,412 ,557 ,442 ,479 520 ,438 ,472 15.0 40.0 1.25Y 6112 
Red ,613 297 ,708 ,292 .636 ,364 X33 ,352 2.5 11.0 7.5R 3/12 
Blue ,144 ,030 .244 ,202 ,190 247 ,066 ,206 1.0 10.0 5.8PB 1.32/6.8 
Brown ,430 ,340 ,430 .390 ,550 .450 ,610 ,390 3.0 9.0 5 YR 316 
Green ,030 ,380 ,166 ,346 ,286 .4268 201 ,776 3.0 8.0 IO G316 

6.2 

,6.3 

6.4 

6.5 

* The four pairs of chmmaticity coordinates determine the acceptable color in terms of the CIE 193l.standard 
calorimetric system measured with standard illumination Source C. 

“Silver white is acceptable color designation. 

fff Available from. Munsell Color Company, 2441 Calvert Street, Baltimore, Maryland 21218. Catal?g No. 
MCP-90040. 

Table 24-2 
Minimum Coefffcient of Retroreflection 

(Candelas per Footcandle per Square Foot) 

Observation Entrance 
Awle (^) Anqle (‘) White Red YdlOW GK?f% BILK! Brown 

0.2 -4 250 45 170 45 20.0 12.0 
0.2 +30 150 25 100 25 11.0 6.5 .- 
0.5 -4 95 15 62 15 7.5 5.0 
0.5 +30 65 10 45 10 5.0 3.5 

Coefficient of Retroreflection: The coefficients of retroreflection shall be djatermined in accordance with ASTM k-8iO,-for 
the minimum requirements of Table 24.2, as specified. 

6.2.1 m: Coefficients of retroreflection shall be specified in units of candelas per footcandle per square foot. 

6.2.2 The observation angles shall be 0.2’ and 0.5” 

62.3 The entrance angles shall be 11’ and 30’. 

6.2.4 For screen printed transparent colored areas on white sheet~/ng, the coefficients of retroreflection shall not be 
less than 70% of the values for corresponding color in the above table. 

Soecular Gloss: The retroreflective sheeting’sh>llallhave an 65” specular gloss of not less than 50 when tested in 
accordance with ASTM-D523. 

Color Processinq: The retroreflective sheeting shall permit cutting and color processing with compatibletransparent and 
opaque process colors in accordance with the’sheeting manufactuier’s recommendation attemperatures of 60 to IOO’F 
(16 to 38’ C) and relative humidity at 20 to 80% The sheeting shall be heat resistant and permit force curing without 
staining of applied or unapplied sheeting at temperatures recommended by the sheeting manufacturer. 

Shrinkaae: A 9”x 9” retroreflective sheeting specimen with liner shall be conditioned a minimum of one hour at standard 
conditions. The liner shall be removed and the specimen placed on a flat surface with the adhesive side up, ten minutes 
after the liner is removed and again after 24 hours, the specimen shall be measured to determine the amount of 



dimensional change. The reflective sheeting shall not shrink in any dimension more than 1132 inch in IO mitwtes nor 
more than 118 inch in 24 hours. 

The reflective sheeting with the liner removed and conditioned as in 4.1 shall be sufficiently flexible to’shdw no Flexibility: 
cracking when slowly bent, in one second’s time around a 118 inch mandrel with adhesive contacting the mandrel. 
Talcum powder shall be spread on the adhesive to prevent sticking to the mandrel. 

Adhesive: The protective liner attached to the adhesive shall be removed by peejing~without soaking in water or &her 
solutions without breaking, tearing, or rwnpving any adhesive from the backing. The protective liner shall be easily 
removed following accelerated storage for four hours at 160’ F (71’ C) under a weight of 2.5 pounds per square inch. 

lmuact Resistance: The reflective sheeting, applied according to the sheeting manufacturer’s recommendations to a 
deaned, etched aluminum panel of alloy 6061 - T6, 0.04” (0.10 cm) by 3”(7.6 cm) by5” (12.7 cm) and conditioned as in 
5.1, shall show no cracking when the face of the panel is subjected to an impact of a 2 inch diameter Steel ball (<.I 9 Ibs., 
0.54 kg) dropped from a height of 8.5 inches (21.6 cm) through a 2.125 inch (5.4 cm) tube. 

Resistance to Accelerated Weatherinq: The retroreflective surface of the sign shall be weather resistant and show no 
appreciable cracking, blistering, crazing or dimensional change after two years unprotected.outdoor exposure facing the 
equator and inclined 45”from the vertical. After cleaning, the coefficient of retroreflection shall not be less than 80% of 
the values in Table 24;2 and the colors shall conform to paragraph 6.9.1. 

Following weather exposure, panels shall be washed in a 5% HCL solution for45 seconds, rinsed thoroughly ivith Clean 
water, blotted with a soft clean cloth, brought to equilibrium at standard conditions tested. The sample shall: 

6.9.1 Show “good” color fastness or better when tested as in 6.10. 

6.9.2 Show no appreciable evidence of cracking, scaling, pitting, blistering, edge lifting or curling or more than II32 
inch (0.08 cm) shrinkage or expansion. 

619.3 Retain not less than 80% of the coefficient of retroreflection values specified in Table 24-Z. 

6.9.4 Not be removable from the aluminum panels without damage. 

Retroreflective performance measurements after weather exposure shall be made only at angle? of. 0.2’ 
observation and 11’ entrance. Where more than one panel of a color is measured, the coefficient of 
retroreflection shall be the average of all the determinations. 

Colorfastness: One specimen, exposed and prepared as specified in 6.9 shall be wet out with a mild detergent.and 
water solution and compared with a similarlytreated unexposed specimen under natural (North sky) daylight or artificial 
daylight having a color temperature of 7600” Kelvin, The colorfastness shall be evaluated as follows: 

Excellent no perceptible change in color. 
Good perceptible but no appreciable change in color. 
Fair appreciable change in color. 

Appreciable change in color means a change that is immediately noticeable in comparing the exposed specimen with the 
Original COmpariSOn specimen. If closer inspection or a change of angle of light is required to make apparent a slight 
change in color, the change is not appreciable. . - 

Coefficient of Retroreflection During Rainfall: 

IMAGE NOT AVAILABLE I 

Figure 1. Test set, up for rainfall test (source and photoreceptor in horizontal plane). 

6.6 

6.7 

6.8 

6.9 

6.10 

6.11 
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The coefficient of retroreflection of the retroreflective sheeting when totally wet. shall not be less than 90% of the dry 
values in Table 24-2. Wet performance measurements shall be made on new sheeting in accordance with the~,st.andard 
rainfall test below. 

The coefficient of retroreflection undersimulated rainfall conditions (wetperformance) shall be determined using ASTM 
E-810 as in 6.2, but with the addition of the water nozzle setup as shown in Figure 1. 

Place the test panels on which the sheeting has been applied in an upright position 6 inches below and 4 inches in front 
of the water nozzle. 
Apply sufficient water pressure so that the upper surface of the spray envelope strikes the top of the specim8n. ‘With 
water falling on the specimen, determine the coefficient of retroreflection at angles of 0.2’ observation and~minus 4’ 
entrance only. Where more than one panel of a color is measured, the coefficient of retroreflection during rainfall shall 
be the average of all the determinations. 

6.12 General Characteristics and Packaqinq: The retroreflective sheeting as supplied shall be of good appearance, free from 
ragged edges, cracks and extraneous materials, and shall be furnished in either rolls or sheets. 

When furnished in continuous roils, the average number of splices shall not be more than three per 50yards (115.7 m) of 
material with a maximum of four piqces in any 50-yard (45.7 m) length. Splices shall be butted or overlapped and shall 
be suitable for continuous application as furnished. 

When furnished as cut sheets or sign faces, the sheeting shall be packaged flat in accordance with commercially 
accepted standards. The sheeting shall be packed snugly in corrugated fiberboard cartons, in accordance with 
commercially accepted standards. Each carton shall clearly stipulate the brand, quantity, size. lot or run nurriber. dolor 
and type adhesive. Stored under normal conditions the retroreflective sheeting as furnished shall be suitable for use a 
minimum period of one year. 

0 Performance Requireinents and Obligations: 

7.1 Certification: The sheeting manufacturer shall submit with each lot or shipment, a certification which states that the 
material supplied will meet all the requirements listed herein. 

7.2 Field Performance Requirements: 

72.1 Type A and B sheetings processed and applied to sign blank materials in accordance with sheeting 
manufacturer’s recommendations, shall perform effectively for the number of years stated in Table 24-3 of&is 
specification. The retrorefletive sheeting will be considered unsatisfactory Kit has deteriorated due to natural 
causes to the extent that: (1) the sign is ineffective for its intended purpose when viewed from a movilig v&hi& 
under normal day and night driving conditions; or (2) the coefficient of retror$lection is less than the minimum 
specified for that sheeting during that period listed in Table 24-3. 

Table 24-3 
Minimum Coefficient of Retroreflection 
Candelas per Foot Candle per Sq. Ft. 

(.2” ohs, and -4’ entrance) 
Type A and B sheetings 

Sheeting 
Coior 

White 
Yellow 
GEWl 
Red 
Blue 
Brown 

Minimum Minimum 
Coefficient . Coefficient 

of R&o. of R&o. 
(7 (IO “ears) 

212 200 
144 136 

38 36 
38 36 
17 16 
10 9 



7.3 

7.4 

For screen printed transparent co(ored areas on white sheeting, the’coefficients of retroreflaction shall not be less than 
70% of the values for the corresponding color in the above table. 

All measurements shall be made after sign cleaning according to sheeting manufacturer’s recommendations. 

Sheetinq Manufacture?s Replacement Obligation: Where it can be shown that retroreflective traffic signs wit; Type A 
and B sheetings supplied and used according to the sheeting manufacturer’s recommendations have not met the 
performance requirements of Section7.2, the sheeting manufacturer shall cover restoration costs as follows for 
sheetings shown to be unsatisfactory during: 

7.3.1 The entire ten years: the sheeting manufacturerwill replace the sheeting required to restorethe sign surface to 
its original effectiveness. 

7.3.2 In addition, during the first seven years: the sheeting manufacturer will cover the cost of restoring the sign 
surface to its original effectiveness at no cost to the using Agency for materials and labor. 

Government Usina Aqencv Obliqation: The using Agency shall be responsible for requiting the dating of all signs at the 
time of application. That date constitutes me start of the field performance obligation period. 

0 Technical Assistance Requirements: 

8.1 

a.2 

8.3 

8.4 

Instruction and Traininq: The manufacturer supplying the retroreflective sheeting requirements shall provide the services 
of a qualified technician for instruction and training at the primary sign manufacturing facility designated by the Agency. 
This instruction shall be available on a quarterly basis at no additional cost, and shall include but not be limited to training 
films, material application, equipment operation, silk screening techniques, packaging, storage and other proven, sign 
shop practices as they apply to the reflective sheeting supplied by the manufacturer, and to assure tiat the iesulting 
signs can comply with the applicable specifications. 

Additional on-site technical assistance by the manufacturer supplying the retroreflective sheeting shall be p.roiided at 
each ofthe sign shops designated in the bid invitation. This assistance be provided at least once during each quarter of 
sign production if required. 

Technical Service: The sheeting manufactuier shall, without additional cost to the Agency, provide the sign shops with 
competent technical service and product information, including service on screen printing problems with the inks 
furnished or recommended by the manufacturer for his/her sheeting. 

Equipment: The manufacturer supplying the retroreflective sheeting requirements shall provide service for sheeting 
application equipment of his manufac&rer, certify that trained personnel will be available on 72 hours notice to render 
such service, and shall stock authorized parts for his/her sheeting application equipment. “Service” is understood to 
mean the capability of calibration and troubleshooting, as well as the training and retraining of personnel ai required. 

Compliance: Failure to comply with the requirements and schedules of 8.1 and 8.2 shall be cause’foi cancellation of 
contract. 

GROUP 25: SPECIFICATIONS FOR ELECTRONICALLY CUTTABLE FILM FOR USE ON REFLECTIVE SHEETING, 
TYPE II, TYPE Ill-A AND DIAMOND GRADE 

1.0 Scope: This document covers flexible, transparent and non-transparent. durable films designed to be applied to 
retroreflective materials for the creation of traffic control signs and devices, and clear transfer tape as specified herein. 

2.0 Applicable Documents: The following documents, of the issue in effect on the date of invitation for bids. form a pari of 
this specification to the extent specified herein: 

2.1 

2.2 

ASTM’Standards 

S 209 Specification for Aluminum and Aluminum Alloy Sheet and Plate. 

C58-25 
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2.3 

2.4 

2.5 

2.6 

2.7 

28 

2.9 

3.0 

4.0 

5.0 

6.0 

6.1 

7.0 

8.0 

D 523 Standard Method for Test for Specular Gloss. 

D 4956 Standard Specification far Retroreflective Sheeting for Traffic Conttol. 

E 284 Standard Definition of Terms Relating to Appearance of Mate&s. 

E 308 Computing the colors Of Objects by Using the CIE System. 

E 810 Standard Test Method for Coefficient of Retroreflection of Retroreflective Sheeting. 

E 1164 Standard Practice for Obtaining Spectrophotometric Data for Object-Color Evaluation. 

CIE Publication Number 39-2, Recommendation for Surface Colors for Visual Signaling. 

29.1 FP-92 Standard Specifications for Construction of Roads and Bridges on Federal Highway Projects. 

Description: Electronic cuttable films shall consist of durable, transparent and non-transparent, colored films coated 
with a transparent pressure sensitive adhesive protected by a clear polyester removable liner. The films arq designed 
to be cut on knife over roil (sprocket fed or friction fed) and flat bed electronic cutting machines. The films shall be 
available in standard traffic colors, be dimensionally stable, and be designed to optimally’cut, weed, lift, and transfer. 
Use of electronic cuttable films will not require the using agency to release any volatile organic compounds. 

Test Methods: Test Conditions. Unless otherwise specified herein, all applied and unapplied test samples and 
specimens shall be conditioned at the standard conditions of 73 + 3 degrees F (23 2 1.5 degrees C) and 50 + 5 degrees 
relative humidity for 24 hours prior to testing. 

Test Panels: Unless otherwise specified herein, when tests are to be performed using test panels, the specimens of 
retroreflective and/or overlay film(s) shall be applied to smooth aluminum cut from ASTM B-209 Alloy 5’J52rH36, 
5052.H38, 5154.H38, or 6061-T6 sheets on 0.020 inch (0.051 cm), 0.040 inch (0.102 cm), or 0.063 inch (0.160 cm) 
thickness. The aluminum shall be degreased and lightly acid etched before the specimens are applied. The speCimenS 
shall be applied in accordance with the recommendations of the reflective sheeting and electronic cuttable film 
manufacturer(s). 

Physical Requirements: 

Color Requirements: When electronic cultable film is applied to retroreflective sheeting, Type II, Type III A and 
Diamond Grade Sheeting the resulting color of the composite sheeting will conform to Federal Specifications FP-92, 
Section 718.01 and ASTM D 4956 or to Osceola County speciiications for the appropriate retrorefleCtiVe sheetjng to 
which it is applied. 

Color Test: Conformance to color requirements shall be determined by instrumental method in accordance with ASTM 
E 1164 on sheeting applied to aluminum test panels. The values shall be determined on a HunterLab Labscan 6000 
O/45 Spectrocolorimeter with CMR 559 [or approved equal 0145 (4510) instrument with circumferential viewing 
(illumination)]. Computations shall be done in accordance with ASTM E 308 for the 2 degrees observer. 

Coefficient of Retroreflection, RA: When electronic cuttable film is applied to ASTM Type Ill (High Intensity) 
retroreflective sheeting with a hand squeeze roll applicator. The composite will conform to the percentage retained ofthe 
minimum coefficient of retroreflective or retroreflective as~follows measured in accordance with ASTM E 810: 

Type Ill 
Integral 
RA Minimum 
.2 deqrees. -4 dearees 

EC Film 
% oft 
R A Minimum 

Yellow 170 cpi 
Red 45 cpl 
Orange 100 cpl 

100% 
100% 

80% 

c59-25 
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1.0 

1.0 

!.O 

Blue 20  cpi 80% 
GE+% 45  cpl 80% 
Brown 12  cpl 80% 
B)Xk N/A N/A 

For all the retroreflective sheet ings used in conjunction with elec@nic cuttable films. the minimum coefficient of r+zreflection for 
the composite shall be  that of a  screen-processed sign or not less than 70% of the minimums RA expressed for colored (integral) 
sheet ing of the same type. 

8.1 

8.2 

a.3 

a.4 

8.5 

m: Coefficients of r&troreflection R* shall be  specif ied in units of candelas per foot candle per square foot (candelas 
per Iux per square meter). 

The observat ion angles shall be  0.2 and  0.5 degrees unless otherwise specified. 

The entrance angles shall be  -4 and  30  degrees ut+ss otherwise specified. 

Retroreflective sheet ing with datum marks shall be  tested in the orientation specif ied bythe manufacturer.  If no  datum 
mark is supplied, the sheet ing shall be  rotated to determine the minimum Rn which shall be  reported without averaging. 

Soecular Gloss: The electronic cuttable film shall have an  8.5 degrees specular gloss of not less than 50  when tested in 
accordance with ASTM D 523. 

Processing and  Cuttability: The electronic cuttable film shall permit cutting, weeding, masking with transfertape. lifting, and  
application to retroreflective sheet ing when used in accordance with manufacturel’s recommendat ions at temperatures 
between 65  degrees and  95  degrees F (18.3 degrees and  35.0 degrees C) and  relative humidities between’30% and  
70%. The film shall lay flat with minimal edge  curl and  be  dimensionally stable. 

Adhesive Liner: The clear polyester protective liner at tached to the adhesive shall be  removable by peel ing without &king in 
water or other solutions, without breaking, tearing, or removing any adhesive from the electronic cuttable film. The liner 
shall have a  contralled release from the adhesive coated film sufficient to allow cutting without the film popping off from 
the liner while still allowing the liner to easily be  peeled from the film. 

Resistance to Accelerated Outdoor Weathering: When  electronic cuttable film is appl ied to retroreflective sheeting, the 
surface o  f the film shall be  weather resistant and  show no  appreciable cracking, blistering, crazing, or dimensional 
change after 2  years unprotected outdoor exposure,  facing the equator  and  inclined 45  degrees from the v&i&. 
Following weather exposure,  panels shall be  washed in a  5% HCL solution for45 seconds,  r insed thoroughlywith clean 
water, blotted dry with a  soft c lean cloth and  brought  to equilibrium at standard conditions. Affer cleaning. the cpefficient 
of retroreflection shall not be  less than the valu& specif ied by Osceola County for the retroreflective sheet ing when the 
refroreflectl~e sheet ing is screen processed. 

11.1 Show no  appreciable evidence of cracking, scaling, pitting, blistering, edge  lifting or curling or more than 1132inch (0.08 
cm) shr inkage or expansion. 

11.2 Show ‘“good” color fastness or better when tested in 12.0. 

11.3 The electronic cuttable film shall not be  removable from the retroreflective sheet ing without damage.  Retroreflective 
performance measurements made after weather exposure shall be  made only at angles of 0.2 degrees observat ion and  
-4 degrees entrance.Where more than one  panej  of a  color is measured,  the coefficient of retroreflection shill be  the 
average of all determinations. 

Colorfastness: One  specimen,, exposed and  prepared as specif ied in 11  .O shall be  wet out~!+ith a  mild detergent land water 
solution and  compared with a  similarly treated unexposed specimen under  natural (North sky) daylight or artificial daylight 
having a  color temperature of 7600  degrees K. The colorfastness shall be  evaluated as follows: 

Excellent no  perceptible change in color. 
Good  -perceptible but no  appreciable change in color. 
Fair appreciable change in color. 

Appreciable change in color means a  change that is immediately noticeable in compar ing the exposed specimen wiih the original 
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comparison specimen. If closer inspection or a change of angle oflight is required to make apparent a slight change in color, the 
change is not appreciabl+ 

General Characteristics and Packaging: Roll Goods. When supplied aS roll gaods,,the electronic cuttable fifth shall be of 
good appearance. free from ragged edges, cracks and extraneous mat$‘ials. The maximum numberofsplices in each 
roll shall be three per50 yards of material. Splices shall be butted. The sheeting shall be packaged snugly in corrugated 
fiberboard cartons, in accordance with comtierciallyaccepted standards. Each carton shall clearly stipulate the.brand, 
quantity, size, lot or run number, and color. Stored under normal conditions the electronic cuttable film as furnished shall 
be suitable for use for a minimum period of one year. 

Performance Requirements and Obligations:’ 

14.1 Certification: The film manufacturer shall, submit with their bid, a certification which states that the material &plied will 
meet all of the requirements listed herein. 

14.2 Field Performance Requirements: The electronic cuttable film applied to retroreflectivesheeting, both materials applied 
in accordance with the manufacturer’s recommendations, shall as a composite perform with the same effective 
performance life as Osceola County specifies for that type of retroreflective sheeting when screen processed. The 
composite sign will be considered unsatisfactory if it has deteriorated due to normal causes to the extent that: (1) the 
sign is ineffective for it’s intended purpose when viewed from a moving vehicle under normal day and night driving 
conditions; or (2) the coefficient of retroreflection is less than the minimums specified by Osceola County for the 
retroreflective sheeting when screen processed. 

14.3 The electronic cuttable film shall be fully compatible with the capable of being utilized in conjunction with 3M, Engineer 
Grade, High Intensity, and Diamond Grade sheeting and further that the effective performance life forthese sheetings 
when utilized with the bidders Electronic Cuttable Film shall be as follows: 

Engineer Grade - 7 Years 
High Intensity 10 Years 
Diamond Grade - 7 Years 

Electronic Film Manufacturer=s Replacement Obligation: Where it can be shown that retroreflective traffic signs with 
electronic cuttable film supplied and used according to the film manufacturer’s recommendations have n&met the 
performance requirements of Section 14.2 and 14.3, the film manufacturer shall cover restoration costs, including.full 
replacement of the composite sign. 

Government Using Agency Obligation: The using agency shall be responsible forrequiring the dating of all signs at the time 
of film application. That date constitutes the start of the field performance obligation period. 

Clear Transfer Tape: The bidder shall supply clear transfer tape, 3M TPM 5 or equal. This tape shall be capable of 
satisfacton’ly transferring the weeded electronically cut film from the backing sheet to the substrate material. 

Technical Assistance Requirements: 

18.1 Instruction and Tmininq: The manufacturer supplying the electronic cuttablefiim requirement shall provide the services 
of a qualified technician for instruction and training at the primary sign manufacturing facility designated by Osceola 
County. The instruction shall be available on a quarterly basis at no additional cost, and shall include but not be limited 
to, training films. material application, equipment operation, packaging, storage and other proven sign shop practices as 
they apply to the electronic cuttable film supplied by the manufacturer, and to assure that the resulting signs can comply 
with the applicable specifications. 

This assistance will be provided at least once each quarter of sign production, upon request by Osceola County. 

18.2 Eouipment: The manuf$cturer supplying the electronic’cuttabie fiiln requirement shall provide service for film cutting or 
appkdtion equipm~ent of their manufacture, certify that trained personnel will be available on 72 hours notice to~render 
such service, and shall stack authorized parts for their sheeting application equipment. The manufacturersupplying the 
electronic cuttable film requirement shall not be required to provide sewice on film cutting or application equipment not of 



their manufacture. 
18.3 Compliance: ,Failure to comply with the requirements and~schedules of 8.1 and 8.2 shall be cause for cancellation of 

contract. 

18.4 Punched and Non-Punched: Punched and Non-Punched materials shall be compatible with Gerber Sign Maker, G,erber 
and Zund Plotter/Cutters. 

ROUP 26: SPECIFICATION FOR REMOVABLE VEHICLE SHEETING 

0 scope: 

0 

1.1 This specification covers the requirements for materials and processing of. retroreflective, pasitiontible. 
conformable. removable pressure activated automotive markings including shields, automotive striping and 
die-cut legends and numbers. 

1.2 No deviation from this specification shall be made without the formal approval of the purchasing ag6ncy. The 
processorshail certify that all items furnished conform to this specification and will replace or repairwithout cost 
all items that fail to meet the requirements of this specification. 

Perfomance Characteristics: 

2.1 Photometric: 

21.1 Backqround: The reflective sheeting shall have the following minimum brightness values at .2’ 
observation angle expressed as candlepower per footcandle per square foot (candelaslluxfsquare 
meter) of refledive material. Measurementsshall be conducted in accordance with testing pmcedures 
for Reflective Sheeting, as defined in ASTME-810. 

Entrance Anale White 
-4 70.0 
30 30.0 

2.1.2 The reflective sheeting plus adhesive, shall have a thickness of ,006” minimum and ,010” maximum 

2.1.3 &Z&g: The adhesive shall be p[otected by a suitable protective liner easily removed without us’e of 
Water or other solvents. Protective liner shall not contain any material which might stick to the adhe&e 
and reduce adhesion of film. 

2.1.4 Adhesive: Film shall have a pressure activated adhesive capable of being applied at temperat&!s’50°F 
to100°F(100C-380C). 

2.1.4.1 There shall be no effect an the adhesive tack or performance following exposure of the 
adhesive face under a new General Electric RS Sunlamp for a period of 6 hours at a distance 
of8”. 

2.1.4.2 Exterior Exposure: The reflective sheeting shall withstand four (4) years vertical, south facing, 
unprotected, exterior exposure showing no appreciable deterioration such as cracking, 
blistering, delamination or loss of adhesion. A slight amount of color fading and chalking is 
permissible. 

2.1.5 Conformability: The reflective sheeting shall be sufficiently flexible to permit application, without 
cracking, to moderately contoured surfaces. such as corrugations and rivets within the temp&rafure 
range specified by the sheeting supplier. 

Test Panel Preparation: Test panels shall be prepared using a premasked 12 1/Z” x 12 112” piece of the reflective 
sheeting applied with firm squeegee pressure to a clean 12” x 12” aluminum panel, tr immed evenly at the edge of the 
panel, and aged for 48 hours at 8O’F + 10’. After preparation, the following requirements shall be met: 
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3.1 

3.2 

3.3 

3.4 

3.5 

Initial adhesion shall pass requirements for Class 3 as defined in paragraph 4.3.3 in ASTM D 4956. 

The reflective sheeting shall show not more than 1164” shrinkage in&y dimension ofthe edge of the”l2” x 12” 
aluminum panel after being subjected to a temperature of 15O’F for. 48 hours. 

When subjected to a temperature of -lOOF for 24 hours, the reflective sheeting shall resist shockingm 
aluminum panel when physically shocked with a spatula. 

Fuel Resistance: Markings applied and conditioned as in paragraph 3 shall exhibit no color change, loss of. 
bond, or material degradation after immersion 10 times for IO seconds into a freshly prepared solution of 
reference fuel (85% is-octane, 15% xylol) with a 20 second evaporation period between each dip. 

When subjected to a temperature of 150”for 24 hours, the reflective sheeting shall show no delamination or loss 
of adhesion. 

Positionability: The property of a prod&t that enables it to be placed against a substrate surface and easily slid over 
the surface into proper position without adhering or sticking. Firm pressure to the film is required for permanent 
adhesion to substrate. 

GROUP 27: SPECIFICATIONS FOR DURABLE FLUORESCENT DRANGE WIDE ANGLE PRISMATIC REFLECTIVE 
SHEETING FOR THE WORK ZONE 

1.0 Description: The fluorescent orange wide angle prismatic retroreflective sheeting is specially designed for use on rigid 
substrate work zone signs to provide high visual impact under nighttime and daytime driving conditions, including low 
visibility periods such as dawn, dusk. and overcast days. The sheeting shall consist of prismatic lenses formed in a 
transparent fluorescent orange synthetic resin, sealed, and backed with an aggressive pressure sensitive adhesive 
protected by a removable liner. The sheeting shall have a smooth surface with a distinctive interlocking diamond seal 
pattern and oritintation marks visible to the face. 

2.0 Requirements: 

2.1 Photomet& - Coefficient of Retroreflection RA: When the sheeting applied on aluminum test panels is 
measured in accordance with ASTM E 810, it shall have minimum coefficient of retroreflection values as shown 
in Table 27-l. The rotation angle shall be ‘90°, the observation angles shall be 0.2’ and 0.5”. the entrance 
angles (component Bl) shall be -4’, +30”, and +50°, and the entrance angles component 82 = 0’. ; 

TABLE 27-I 
Minimum Coefficient of Retroreflection RA 
(Candelas per footcandle per square foot) 

(SO” Rotation Angle’) 

Observation Entrance 
Angie (deg.) Angle (deg.) 

0.2 4 
0.2 +30 
0.2 +50 

0.5 -4 -. 
0.5 +30 
0.5 +50 

orange 

200 
120 

50 

80 
50 
20 

* The datum mark (arrow) imprinted on the face of the sheeting shall be the datum mark for test purposes. For 
the specified 90’ rotation angle, the sheeting shall be positioned on the goniometerso that the direction of this 
datum mark is perpendicularto the observation plane (this geometry is equivalenttO a 90°0n’entation angle with 
a presentation angle of 0’ in the measurement geometj described in Fed. Test Method Standard 370). 
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2.2 Daytime Color: Color shall conform to the requirements &Table 27-2. Daytime color and maximum~spectral 
radiance factor (peak reflectance) of sheeting ,,mounted on’ aluminum test panels shall be determined 
instrumentally in accordance with ASTM E 991. Thevalues shall be-determined on a HunterLab Labscan 6000 
O/45 Spectrocolorimeter with option CMR 559 [or approved equal O/45, (4510) instrument wtih circumferential 
viewing (illumination)]. Computations shall be done in accordance with ASTM E 308 for the 2’ observer. 

TABLE 27-2 
Color Specification Limits ** (Daytime) 

C0br 1 2 3 4 Reflectance Limit Y (%) 
x Y x Y X Y x Y Min. Max. 

orange .583 ,416 ,523 ,397 ,560 ,360 ,631 ,369 30 
(New) 
Orange ,563 ,416 ,523 ,397 ,560 ,360 ,631 ,369 20’ 45 
(Weathered) 

“The four pairs of chromaticity coordinates determine the acceptable color in terms of the CIE 1931slzwdatd 
colotmetric system measured with standard illuminant D65. 

2.3 Niahttime Color: Nighttime color of the sheeting applied to $uminum test panels shall be determined 
instrumentally in accordance with ASTM E 611 and calculated in the u’, v’ coordinate system in accordance with 
ASTM E 306. Sheeting shall be measured at 0.33O observation and -4’ entrance at SO” rotation. Color shall 
ConfOm to the requirements of Table 27.3. 

TABLE 27-3 
Color Specification Limits *(Nighttime) 

COiCV 1 2 3 4 

2.4 

2.5 

2.6 

orange 
(new and weathered) 

u’ d “1 VI u’ v’ u’ V’ 
,400 .540 .475 ,529 .I48 ,522 ,372 ,534 

Resistance to Accelerated Weatherinq: The retroreflective surface of the sheeting shall be weather resistant 
and show no appreciable cracking, blistering, crazing, or dimensional change affer 1 year’s unprotected outBoor 
exposure in south Florida, south-facing and inclined 45 degrees from the vertical, or after 1500 hours’expo&e 
in a xenon arc weatherometer in accordance with ASTM G 26, Type 6, Method A. Following exposure, panels 
shall be washed in a 5% HCL solution for 45 seconds. rinsed thoroughly with clean water, blotted with a soft 
clean cloth and brought to equilibrium at standard conditions. After cleaning, the coefficient of retroreflection 
shall be not less than 100 when measured as in 2.4.2, below, and the color is expected to conform to the 
requirements of Tables 27.2 and 27.3 for weathered sheeting. The sample shall: 

\ 

2.4.1 Show no appreciable evidence of cracking, scaling, pitting, blistering, edge lifting or curling or more than 
1132 inch (0.08 cm) shrinkage or expansion. 

2.4.2 Be measured only at angles of 0.2 degrees observation, -4 degrees entranceand SO degrees rotation. 
Where more than one panel of a color is measured, the coefficient of retroreflection shall be the 
average of all determinations. . . 

Impact Resistance: The retroreflective sheeting applied according to the sheeting man&ct&e<s 
recommendations to a test panel of alloy 6061-56, 0.040” (0.10 cm) by 3” (7.6 cm) by 5” (12.7 cm) and 
conditioned for24 hrs., shall show no~cracking outside,the impact area when the face of the panel is subjkcted 
to an impact of 100 inch-pounds (11.3 Nm) using a weight with a 516 in. (15.6 mm) diamerter rounded tip 
dropped from a height necessary to generate an impact of 100 inch-pounds, at test temperatures oi both 32 
degrees (0 deg. C) and 72 degrees F (22 deg. c). 

Resistance to Heat: The retroreflective sheeting, applied to a test panel as in 2.5, above, and conditioned for 24 
hours, shall be measured in accordance with paragraph 2.1 at O.Z”observa~~on and -4’entrance angles at 90” 



rotation and exposed to 170 + 5 degrees F (77 + 3,degrees C) for24 hours in an @rsirculating oven. ‘After heat. 
exposure the sheeting shall retain a minimum of 70% of the original coefficient of retroreflection. 

2.7 Field Performance: Retroreflective sheeting processed and applied to sign blank materials in accordance with 
the sheeting manufacturer’s recommendations, is expected to petfon effectively for a minimum of 3 y&rsI The 
retroreflective sheeting will be considered unsatisfactory if it has deteriorated due to natural causes to the 
extent that: (1) the sign is ineffective for its intended purpose when viewed from a moving vehicle under nomw 
day and night driving conditions; ~92) the coefficient of retroreflection is less than 100 when measured at 0.2’ 
observation and -4’ entrance at 90’ rotation. All measurements shall be made after sign cleaning according to 
the sheeting manufacturer’s recommendations. 

GROUP28: , SPECIFICATIONS FOR PRISMATIC, RETROREFLECTIVE MARKINGS FOR VEHICLE CONSPICUITY 

1.0 scope: 

1.1 This specification covers the requirements for materials and processing of p&&tic. wide angle, colored 
retroreflective sheeting designed to enhance both day and night visibility and detection of vehicle. 

This highly reflective sheeting shall consist of prismatic lenses famed in a durable transparent resin and backed 
with an aggressive pressure sensitive adhesive and protective liner. 

1.2 No deviation from this specification shall be made without the foormal approval of Osceola County Purchasing 
Agent requesting thee material. This suppliershail certify that all materials furnished conform to this specification 
and will replace or repair, without cost, all items that fail to meet requirements of this specification. 

2.0 Performance Characteristics: 

2.1 Test Conditions: 

2.1.1 Test Conditions: Unless otherwise specified herein, all applied and unapplied test samples and 
specimens shall be conditioned at the standard conditions of 73 i 5% relative humidity foi 24 hburs 
prior to testing. 

2.1.2 Test Panels: Unless otherwise specified herein, when tests are to be performed using test panels$he 
specimens of retroreflective material shall be applied to smooth aluminum cut from ASTM 81209 At@y 
505ZH36, 5052.H38, 5154-H38 or 6061.T6 sheets in 0.020 inch (0.051 cm), 0.040 (0.102 cm) or 
0.0632 (0.160 cm) thickness. The aluminum shall be degreased and lightly acid etched before the 
specimens are applied. The specimens shall be applied to the panels in accordance with the 
recommendations of the retroreflective sheeting manufacturer. 

2.2 Photometrics: The coefficients of relroreflection shall not be less than the minimum values specified in Table 
28-l. Measurements are made in accordance with ASTM E-810 “Standard Test Method for Coefficient of 
Retroreflection of Retroreflective Sheeting” except that values shall be met at both 0” and 9O’orientation without 
averaging for entrance angles’of -4’and 45’. Values shall be met at 90” orientation only for an entrance angle 
of 60’. At all entrance angles, values shall be measured at obsewation angles ** of 0.2’ and 0.5’: The 90’ 
orientation is defined such that the light source is rotated in the same direction as the sheeting would be applied 
to the vehicle surface. 

1 . 

* Entrance Angle -the angle formed by a light beam striking a surface at a point and a line perpendicular to the 
suriace at the same point. 

** Observation Angle the angle formed by the light beam striking the reflective surface and the light beam 
returning to the observer (from 800 ft., a motoristnormallyviews a marking at approximately a O.Z’observation 
angle). 
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TABLE 28-I 
Minimum Coefficient of Retroreflection 
(Candelas per Iux per meter squared) 

(0 and 90’ Orientation) 

Observation Entrance 
Angle (“) Angle (“) White Red 

0.2 -4 600 110 
0.2 +45 80. 30 
0.2 +60” 110 22 
0.5 -4 260 50 
0.5 +45 80 15 
0.5 +60* 30 6 

*The 60’ entrance angle shall be measured such that the light source is rotated in the same direction as the 
sheeting would be applied to the vehicle surface. 

2.3 QJ@: White will appear as a solid color. Red will appear in an alternating block pattern of 11 inches red and 7 
inches white. Conformance to color requirements shall,be determined by instrumental method in accordance 
with ASTME-1164 on sheeting applied to test panels and conditioned as specified.under 1.0. The values shall 
be determined on a Hunter Lab Labscan II O/45 Spectrocolorimeterwith option CMR 559. Computationsshall 
be done in accordance with E-308: 

TABLE 28-2 
Color Specification Limits* (Daytime) 

Reflectance 
Q&r 1 2 3 4 Limit Y (%I 

Min Max. 
White & & & & 0.3”,5+7&2&.325 40 
Red 0.690 0.310 0.595 0.315 0.569 0.341 0.655 0.345 3 15 

*The four pairs of chromaticity coordinates determine the acceptable color in terms of the CIE 1931 standaids 
calorimetric system measured with standard illuminant D65. 

2.4 

2.5 

ImDact Resistance: The retroreflective sheeting applied according to the sheeting manufacturer’s 
recommendations to a test panel of alloy 6061-T& 0.040” (0.10 cm) by 3” (7.6 cm) by 5” (12.7 cm) and 
conditioned as in 1.0, shall show no cracking outside the impact area when the face of the panel is subjected to 
an impact of 10 inch-pounds (1.13 Nm), using a weightwith a 5/8 inch (15.8 mm) diameter rounded tip dropped 
from a height necessary to generate an impact of 10 inch-pounds, at test temperatures of both 32°F (O’C) and 
72’F (Z’C). 

Resistance to Accelerated Outdoor Weatherinq: The retroreflective sul?ace of the sheeting shall be weather 
resistant and show no appreciable cracking, blistering, crazing or dimensional.change after 2 years unprotected 
outdoor exposure, facing the equator in $o$h Florida and incline 45’ from the vertical. Following weathering 
exposure, panels shall be washed in a 5% HCL solution for 45 seconds, rinsed thoroughly with clean water, 
blotted with a soft clean cloth and broughtto equilibrium at standard conditions. After cleaning, the coefficient of 
retr0refleCtion shall not be less than the values in Table 28-3 when measured per Section 2 and the color shall 
Conform to the requirements of Table 26-2 paragraph 3.0. The sample sha!l: 

2.5.1 Show no appreciable evidence of cracking, scaling, pitting, blistering, edge lifting or curling or more than 
X32 inch (0.08 cm) shrinkage or expansion. 

2.5.2 Be measured only at angles of 0.2°0bsewation, -4’ entrance. Whewmore than one panel of a~color is 
measured, the coefficient of retroretlection shall be the average @alI determinations. 
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TABLE 28-3 
Minimum Coefficient of Retroreflection R : 

after Accelerated Outdoor Weathering 
(candelas per Iux per meter squared) 

COIW ‘Observation Entrance cd/lx/m2 
Angle (“) Angle (“) 

White 0.2 -4 300 
Red 0.2 -4 55 

Resistance to Heat: The retroreflective sheeting, applied to a test panel and conditioned as in 1 .O, shall be 
measured in accordance with paragraph 2.2 at 0.2’ observation and -4’ entrance angles at both 0” and 90’ 
orientations and exposed to 170 + 5’F (77 + 3’G) for ‘24 hours in an air circulating oven. After heat exposure the 
sheeting shall retain a minimum of 70% of the original coefficient of retroreflection at both orientations when 
measured at roam temperature. 

Resistance to Corrosion: The retroreflective sheeting applied to a test panel and conditioned as in 1.1, shall 
shy no loss of adhesion, appreciable discoloration or corrosion and after cleaning shall retain a minimum of 
80% of the original coefficient of retroreflection when measured as described in paragraph 2.0 after 1000 hours 
of exposure to a 5% concentration salt spray at 95’F (35’C) when tested in accordance with ASTM B-1 ii. 



700 Series 
705 Black (Opaque) 
707 ITone? 

2oq4 .- 
Matched Component Systeti Order Form 

Fax to I-800-591-9293 

t 
716 (constNdion orange I 
717 Brown 

By my signature (below) I accept that these items are provided to me bee of charge for purposes of application 
to oi use with 3MTM Reflective Sheetings only. They may not be used with other sheetings and may not be resold. 

Company/Agency Name: 
Address: 
Telephone: 
Authorized Customer (Please Print): 
Signature: 

Date: 



3M Atlanta Sales Center 

M r. Earl Pflaumer, CPPB 
Lee county Purchasing Division 
P.O. Box 398 
Ft. Myers, FL 33902-0398 

Dear Earl. 

2860 Bankers Industrial Drive 
Atlanta, GA 30360-2764 
770 447 7000 

As you know, The Florida Department of TranqorWon 0, Dqxxtment of 
Management Services @ M S ) conkact (#550-590-01-l), expired on 2/28/O% This is the 
contract under which most of your a TSS Division pmcheses were made. The PDOT 
plans to re-bid the contract, however, they say it will take a few monthsto get it done. 

Untilsuchtimeasthenewcontnlctisinp~,youcanordermostmaterialsyou 
purchas tiom  me “piggy backi@ off the Osceola County, Florida ax&act (copy 
enclosed) that was awarded to a for one year, effective 2/21/05. On page 6, pamgraph 
B25 you will tind the language that references other govermnent agencies access to this 
bid award. 

Listed below, for easy reference, are the page and group numbers for the 9M products 
you can order from  this contract. 

Pats 14, Grow 14 dr 15 
Stamark~ E44 and P-50 Pavement Marking Adhesive @  $140.85 (5 gel.) 

J?ure 15. GI-OUD 17.1 
Stanuuk~ 6330 Durable Pavement Marking Tape with liner. 30 yard rolls in various 
widths. See page for pricing. 

Page 16, Gram 18.1& 18.2 
3983/3963 Series, VWLDP Fluorescent Yellow Green Diamond Chadem. 50 yard rolls 
inallwidths@$4.9Opersquarefbot. 

Pam 16. Grow 19.1& 19.2 
3990/3970 Series, VlP/LDP Diamond Gradem in all colors and roll widths @  $4.25 per 
8quare foot 



3200 Sbriea, Bngheer Orade in all colors aud roll widths @ $75 per square foot 

PM 17. GIWID 22 
A750/751 White and Yellow Removable Wet Refktive Pavement Marking Tape @ 
$2.97 per squme foot 

High lnhaity Wcnk 2xme Sheetktg. See pages for p&kg. 

Pam 18. GIWUD 24.1&i 24.2 
3800SeriesHighIntensityinallcolorsandroUwidthsSt.49persquarefoot 
3800 series Pumhed High intensity in all colors and roll widths @ $1.59 pex square foot 

P444 19. GIWID 26 
680CR Durable, Flexible, Removabk. Reflective Sheeting for Vehicle Mark&s in all 
colons &roll widtha @ $22.5812 per square foot 

Pace 19, Gmm 28 
3983-32 Diamond #-adem Red/white Conspihty roiis See page for pricing. 

our-servioe Departmenthasse&upOwolaGnmty’s,priciogforusebyall 
local govemment agencies in Florida. If you have any questions about this contract or 
the pricing of items awarded, please call me. My cell phone mnnber is 954/263-1378. 

Bestregards, 

Dan Bmdy 
Account Executive 

u 

a TraEic Safety Systems Division 



FINANCIAL 
SERVICES, 

DEPARTMENT, 

Fir+m+T 
Accouhts Payable 

Accounts Rec.+abie 
,Payroll 

4071343-2700 

Crnrlls 
4071343-3178 

March 1,2005 FG#888-246-9793 

3M Company 
Attn: Dennis J. Johnson 
3M Center, Building 225-5%08 - . 
P.O. Box 33225 
St. Paul, MN 55133-3225 

RE: Award of Bid A/R#05-412-TM, Sign Materials 
Primary Groups 14, 15, 17-28 

Dear Mr. Johnson, 

Congratulations! The Osceola Board of County Commissioners approved the 
awtid of the above referenced bid on February 21,2005. This award will be in 
effect through February 2 1,2006. 

As a reminder, a purchase order must be received prior to starting any work 
under this contract. If you do not receive a purchase order, please contact me at 
the number listed below. 

Please feel free to contact me with any questions you may have regarding this 
contract at (407) 343-3 132. Thank you. 

Sincerely, 
I 

cc: file 

3ounty 
Courthowe squsie 

Suite 2300 
Kisrimmee. Florida 34741 
(407) 343.1125 
(407)343.3130 Fax 



ATTACH T: #=s 
1 

Bid No.AIR#05-412-1’M 

Buyer Tammi Madison 
tmad@osceola.org 
Bld Title: Sign Materi& & Road Markings 

Due Date: 
Dewnber 28, ZOOS.@ 2:00 p.m. 

Advertised Date: Dece,mber 5, 2004 
‘_I 

Respond to: Plocur@neni Services. 1 Courthouse Sq., ‘Suite 2300, Kissimmee, 
FL 34741 Phone: 407-343-3142 Fax: 407-343-3130 

) hvitation for Bid 1 
THIS IS NOT AN ORDER 

Bid Title: Sign Materials 8 Road Markings 

Bid Number: Annual Requirement (A/R)#05-412-TM 

Requesting Department: Road & Bridge 

Bid Due Date: December 28,2004 Bid Time Due: 2 PM Local Time 

Location to Deliver Bid: Procurement Services, 1 Courthouse Square, Suite 2300 

Kissimmee, Florida 34741 

In accordance with the intent and content of this twit&an for Bid (IFB), we the undersigned do herebyofferto perfori 
as stipulated in this rasponse. Failure to-do so may result in the forfeiting of bid security, removal from the County’s 
bidder list, or other remedies available to the County under the laws of the State of Florida. 

Legal Name of Bidder: 3M Company 

Business Address: 3M Center, Bldg. 225-5S-08, PO Box 33225 
St. Paul, MN 55133-3225 

Phone Number Fax Number E-Mail Address 
800-553-1380 888-246-9793 tbid@mq&wm.com 

Osceola County Occupational License Number: See enclosed letter 

Contractor’s Florida License Number (as applicable): 41-0417775 

Authorized Signature (manual): 

Printed Signature Dennis J. Johnson Title: Contracr Specialist 

General Instructions/Declarations 

1. 

2. 

3. 
4. 

Bids w/II be opened and publicly read aloud by a representative of the Purchasing Department in the 
Purchasing Conference Room (1 Courthouse Square, Suite 2300, Kissimmee, FL) on the appropriate d&e 
and time as shown above. All bid openings are open to the public. Interested parties are welcomed to attend 

.the bid openings. 
Bids must be SUBMITTED ON THE FORM FURNISHED BY THE COUNTY and in accordance with 
specifications and list of quantities desired. 
This completed page must appear as the top sheet of your bid response. 
It is the intent and purpose of Osceola Countyt’hat this invitation for Bid promotes competitive bidding. It shall 
be the bidder’s respotisibility to advise the Purchasing Department at the address noted above, if any 
IanQuage, requirements, etc., or any combination thereof, inadvertently restricts or limits the requirements 
stated in this Invitation for Bid to a single source. Such notification must be submitted In writing and must be 
received by the Purchasing Department not later than ten (IO) days prior to the bid closing date. 

1 “f 67 



Bid No. PJR#O5-412-T%! 

Buyer. Tamml Madison~ 
tmad@!osceola.ow 
Bid Title: Sign Materials 8 Road Markings 

Due Date: .._ 
De&bsr 28.2005‘6 2:Ob p.m. 

Adverbsed Date: O&cimb~~5.,2g~ 

Respond to: PfocuremBnt SW/W 1 Courthouse Sq.. Suite 
FL 34741 Phone: .4Q7-343~3142 ‘Fax: 407-3433,30. 

2300; Kissimmee, 

*Tensile strength - 2000 P.S.,. 
‘Elongation - 200 P.S.I. 
‘Tear strength - 300 P.S.,. 
‘Heat resistance -,No slump an.% 8 Ill-% 

NIA 300 $NOBID o 

13. Delineator Post: Postshall beRmgad Chanw,type;stas,, 
310’ holes drilled on one inch (1”) centers, beginning one 
inch (1’) horn tap of post for tie full length of post Post 
shal ha”8 a hoMiip$ gabanbd m&g m ”‘o,-,nlng to 7 500 3 NO BID $ 
ASTM speCiffc=%n A123. 

14. Stamark brand confad cement#E4 or equivalent 5 gallon 0rn”tai”en $ 140.85 $ 845.‘10 
mnta,ners 

TOTAL BID FOR GROUP 16 (e&n&d rices,: 
Mfg./Brand Name: 3M Companyf3M $ 23,500.OO 

14 of 67 
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Bid No. A/R#b5-412-Tb 

Buyer: Tammi Madison 
tmad@osceola.org 
Bid Title: Sign Materials & Road Markings 

Due Date: AdverUsed.Dste:.Decembsr 5,2004 ._ December 2&2005& 2:00 p.m. 
Respond to: Piocurement Sen/ices, I Co&-thouse Sq., Suite 2300, Kissimmee, 
FL 34741 Phone; 407443-3142 Fax: 407-349-3130 

I 1 ‘, 

17. 

GROUP 
# 

17.1 

Durabta Primerless Retroraflactiva Preformed Pavement Markings: 

I 
Pmduct# 

Produd # 

6330 
white Only 
not availal 
in yellow 

17.2 Produd # 

b. 

DESCRIPTION 

Highly durable reflectitlve preformed pavement markings, with a pressure. 
SensiUve adhesive (with liner) - white or yellow tape: 

4’ x 30 yds. 
e 6*x 30 yds. 

a*x3oyds. 
12” x 30 yds. 
16’X3OydS. 
24” x 30 yds. 

Highlydurable reflech’ve preformed (handicap)pavementmslkings/mbol. 
constructed in one piece of a salid blue and white polymer based material 
with a pressureaensl~vve adhesive pmtscted by a removable Insr: 

30” x 36” 
‘wX62 

Esttmated 
C!“B”“fY 

UNIT EXTENDED 
PRICE PRlCE 

1 TOTAL BID FOR GROUP 17 (extended prices,: 
MWBrand Name: 3M Conpany/Stamark 

I 5265.00 

15 of 67 



Due Date: 
Dec&ber 28; 200& 2100 p.m. 

Advertised Date: December 5,2004 
. . 

Respond to: P~Wment Sm’lces. 1 CouNouse Sq. Suite 2300,. Kissimmee 
FL 34741 Phone: 407-343~3142 ‘Fax: 407-343-3136. ., .’ 

12” x 50 yds. 
24’ x 60 yds. 
36’ x 60 yds. 
48* x 60 YdS. 

Custom length/width (other than sizes listed abovs) * 

Reflec~ve sheeting, prismatic (type 6). with pressure-sensitive adhesive 
backing - fluarescant yellaw and green: 

a 2940 .m 
$5880.00 
S11,025.00 
a14,700.00 

‘N/A- 

5 735.00 
$ 147o.cJc 
s 2205.00 
$ 2940.00 
$ 4.90 

(46” is the widest for 3963) 

$1470.00 
$2940 .OO 

Product # 

3990 whit, 
3991 *ells 
3992 Red 
3995 Blue 
3997 G+ee, 

Product # 

s970 white 
1971 Yell01 
,972 Red 
1975 Blue 
1977 oreen 

e 
3 

1 

i 

Iy 

Reflective sheeting, prismatic (type A), with pressure-senstiive adhesive 
backing -white. red. green. blue, yap: 

sx5oyds. 
9’xsayds. 

12” x 50 yds. 
18’ x 60 yds. 
24,x 50 yds. 
30” x 50 yds. 
36 x 50 yds. 
48’ x 60 yds. 

Cusbm length/width (other than sires listed ‘above) * 

Reflective sheeting, prismatic (type B), with pressuresensitive adhesive 
backing - whits. red. green. blue, ye,,w,,: 

12’ x 50 yds. 
jr x 60 yds. 
24” x 60 yds. 
30’: x 60 yds. 
36” x 50 yds. 
48”~5Oyds. (36” is the widest for 3970 Series) 

Custom IengthMdth (other than sizes lusted above) * 

$265.62 
b478.12 
F 637.50 
1956.25 
t 1275.00 

sL593.75 
5 1912.50 
$2550.00 

I652.50 
/ 978.75 
; 1305 .o!J 
i 1631.25 
; 1957.50 

N/A 

5 I328 .lO 
$ 4781.20 
$ 3167.50 
s 4781z25 
$ 6375.00 
a l5,937.50 
5 9562.50 
5 12,75;;;0 

$ 1305.00 
s 1957.50 
E 26lO:OO 
I 3262.50 
s 9787.50 
a N/A 

N/A 

TOTAL BID FOR GROUP 19 
MfQ./Brand Name: 3~ ~~~~~~~~~ i 

Type II Enclosed Lens Retroref~ective Sheeting: 

Produd $8 Engineering gmde refle&e sheeting which Caosisfs of encl&d sphericd, 
3290 White lens elements embedded within B transparent plastic having 8 smooth Ral 
3271 Yellow outer sulfate and a pressure-sensitive.adhesive backing - red, yellow, 
3272 Red blue, green, white, brow,, 
3275 Blue 
3277 Green 12”xSJyds. 
3279 Brown Wx5Oyds. 

24”x5Oyds. 
31)’ x 60 yds. 
36’~ 50 yds. 
48”X 50 yds. I 

s 112.50 
$ 168.75 
$ 225.00 
s 281.25 
$ 337.50 
$ 450.00 



., 
Bid No. PIR#05-412-TM Due Date: v.. 

Buyer: Tammi Madison . . 
De&bsr &,2905 @  200 p.m. 

Advertised Date: Dsdember S, 2004 

tmad@osceola.om 
Respond tO~~~DWsp%?t ?@ceS. 1 CourVlouse Sq., suite 2360; &simhee, 

Bid Tffle: Sign Materials & Road Markings 
FL 34741 Ph&s: .4@77-343;3142 Far 407-3453130: 

I i 

$148.50 
s-222.75 

$2.97 

2 f 

I 

P 

38 
38 
38 

Pn 

23.3 

- 
23.4 

‘,ad”ct # 

314 L/R 
316 L/R 

xd”ti # 

1148.12 

::z,” 
$395.00 
$495.75 
$592.50 
$3.95 

Ell1.75 
;149.00 
‘223.50 

:I.49 

74.50 
Ill.75 
335.25 
447.00 
558.75 
670,.50 
894.00 

s 740.60 
s 987.50 
$1481.25 < 
5 1975 :oo 
S 2468.75 
s 2962.y3 z 

Nl!! 

P 223.50 
E 745.00 
6 lll7..50 

N/A 

i 372.50 
; 558.75 
; 1676.25 

2235.00 
: 2793.75 

3352.‘50 
4470.00 

N/A 



Bid No.&5-412:TM 

Buyer: Tammi Madison 
tmad@osceola.org 
Bid Title: Sign Materials & @ad Markings 

Due Date: .-_ 
Dewmber Z&2005-@ 200 p.m. 

Advertised Date: D+mb~~ 5; 2004’ 

Respond to: ,&w~-~~~~ Ss~ces, 1 Courthouse sq. ‘suite 2300, /qsslmmee, 
FL 34741 Phone: -4Q7-343-3142 Fax: 407-343-313;. 

I 

3840 4c 
Wh P~e~~~--nsKiVe adhesive back,ng - wi,,ts 4” and 6” bands (ioo Psr 
package: 

3840 6C 
4” - Inch band 
6” -Inch band 2 pkgs. s “” ^^ ^ ‘~ 

2 pkgs. $ 

Prod”ct# I Hioh performance, 
adhesive b&no. 

3” x 50 )ds. 
6'.75oyds. 
9'X5OydS. 

IT x 50 yds. 
ls'x50yds. 
?4'X5OydS. 
3O'X5OydS.~ 
36" x 50 yds. 
48"X5OydS. 

$55.88 
I lu.75 
S167.62 
$223.50 
5 335.25 

!670.00 

-i 

Product # I 

Custom lengths (other Ulan listed above) ?i 

30. x 50 yds., grsen 
3Vx5Oyds.,md 
30’ x 50 yds., yellow 
30” x 50 tis.. blue 
30” x 60 y&z., orange 
30” x 60 yds., brown 
30” x 50 yds., black . . 

Custom lengths (other than listed above) * 

48” x 50 yds.. preen 
48” x 50 yds. , red 
48” x 50 yds.. b,“s 
48” x 50 yds., yellow 
48” x 50 yds., orange 
48” x 50 yds.. brown 
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$ 431.24 
s 431.24 
a s 431.p 

$ 
431.24 

s 
431.24 
431.24 

$ 1076.iO 
NIA 

5 215.62 
12L5.62 
$215.62 
$215.62 
a215.62 
$215.62 
$215.62 

$1.15 
Il.77 
U72 
ll71 
1175 
ll74 
ll79 
1178 

5431.25 
8431.25 

s 44::: ;: 
s 431.25 

8 
431.25' 
431.25 

1 ? 862.50 

s 1.15 

..; 862.50 
2156.25 

NN\ 

Produd # 

:::: ,’ 
1175 
1171 
1174 
rL79 

$690.00 
$690.00 
5690.00 
$690.00 

; 66KlDo 
., 

$ 6900,.00 
$ 3450.00 
$ 1380.00 
5 1380.00 
$ 3450.00 
6 jJ*oa 

,” ! 



. ’ 

Bid No. Am#O5-412-T&l 

Buyer. Tammi Madison 
tmBd@osceola.org 
Bid Title: Sign Matedals &. Road Markings 

Due Date: 
Decaxber2B. 2OO&i12:00 p.,,,. 

Advertised Date: Deqqnber 5,‘2004 

Respond to: Procwsmmt SwAces, 1 CourUlouse sq., Sub 2300, KI,&~~~, 
FL 34741 Phone: 41173433142 Fax 407-343-3130. 

1178 
48” x 60 YdS.. blaoli 

Custom lengths (othmthsn listed above) 

TOTAL BID FOR GROUP 25 jextendedprices,: 
Mfg./Brand Name: 3,,, C,,,,, Bn /3M 

10 rolls $690.00 $ 6900'.00 .\ 
pm sq fl $l.yi N/A 

$ 35.836.79 

Removable V&i& Sheeting: 
26. 

Product # Highly durable Rexlble. m. enclosed lens refleotive sheeting with 
68OCR-64 Gold contmltac adhesive designed for the pmduotian of mulUcolor vehicle 
680CR-71 Yellow “dd!IQS - QO!d, ydlow, light blue. lern~n ye,low. rubyrsd and blaclc 
68OCR-76 Lt. Blue 24'X5OydS.' 
68Ot?R-81 Lemon Yellor? 4wx5oyds. 
68OCR-82 Ruby Red Custom lengthrlvidth (omerthan sizes listed above) * 

680CR-85 Black 

TOTAL BID FOR GR?“P 26 (&ended prices): , ._ 
I Nlrg.kmna NatlIe: 3M Cmpany/3M S 9292 32 I 

Produd # 

3924 

l--L TOTAL BID FOR GROUP 27 (exfmdedprices,: 
MfgBmnd Name: 3M Company/s&t 

I 

TOTAL BID FOR GROUP 28 (&n&d pi,&: 
Mfg./Brand Name: 3~ Compa,,y/3~ f 1800.00 

F2, THE FINAL BID SCHEDULE @&ndedptices) 

Total number of groups bid: 14 

Total Bid Price for Group 1 ......................................... I...:. .................................................................. $ No Bid 
Total Bid Price for Group 2 ................................. j . ............................................................................... $ No Bid 

Total Bid Price for Group 3 ................................................................................................................... $ No Bid 
Total Bid Price for Group 4.. ............................................................ ;.................................................. :$ No Bid 
Total Bid P.rice for Group 5 .................................................................................................................. $ No Bid 

Total Bid Price for Group 6 .................................................. . ............................................................... $ No Bid 

Total Bid Price for Group 7.. ................................................................................................................ $ No Bid 

Total Bid Price fq Gro~~p 8 .................................................................................................................. $ No Bid 

Total Bid Price for Group 9 ............................................................................................... ‘.I ................. $ No Bid 
19 of67 ~, 



L 1 ,,, 

’ Bid No. AiR#1)5-412-TM Due Date: 

Buyer: Tammi Madison 
December 28,2OOS~@ 2100 p.m. 

Advertised Date: December 5,2004 
_. 

tmad@osceola.org 
Respond to: %CUr&wlt SWh%, 1 Courthouse Sq., Suite 2300, Kissim&e,. 

Bid Title: Sign Materials & Road Markings 
FL 34741 Phone: 407-343-3142 Fax 407-343-3130 

I 

Total Bid Price for Group IO. ........................................ ...! ........ . ............. . .............................................. $ NO 81d 
Total Bid Price for Group 11 .................................................................................................................. . No Bid 
Total Bid Price for Group 12.. ................................................................................................................ $ NoBid 
Total Bid Price for Group 13 .................................................................................................................. $ NoBid 
Total Bld Price for Group 14 ................................................................................................................... $ 845.10 
Total Bid Price for Group 15 ................................................................................... ............................... $ 1126.80 
Total Bid Price for Group 16 ...................................... . ....... . .................................. ................................. $ 23,500.OO 
Total Bid Price for Group 17 .................................................................................................................. $ 5265 .oo 
Total Bid Price for Group 18 43,365.:00 ..................................................................................................... .;. .......... $ 
Total Bid Price for Group 19.. .................................................................................................................. 5 77,625.55 
Total Bid Price for Group 20 .................................................................................................................... $ 5175 .OO’ 
Total Bid Price for Group 21 .................................................................................................................... $ No Bid 
Total Bid Price for Group 22 .................................................................................................................... 5 10,395 .OO 
Total Bid Price for Group 23 ............................................................................... : .................................... $ 29,123’.35 
Total Bid Price for Group 24 ............................................................................................................ : ....... $ 40,771.34 
Total Bid Price for Group 25 .................................................................................................................... $ 35,836 .79 
Total Bid Price for Group 26 .................................................................................................................... $ 9292.32 
Total Bid Price for Group 27 .................................................................................................................... $ 23,625 .OO 
Total Bid Price for Group 28 .................................................................................................................... $ 1800.00‘ 

NET BID PRICE: $ X07,746.25 

"ted Name: Dennis .l. .sotlnson TM*: Contract Specialist 

ACKNOWLEDGMENT IS HEREBY MADE OF RECEIPT OF ADDENDA ,SSUEO D”R,NG THE SOLICITATION PERIOD: 

ADDENDm! # THROUGH ADDENDUM # 
. - 

* Custom length rolls priced by special quotation only. 
Please contact St. Paul at l-800-553-1380 Prompt 2. 
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ATTACHMENT C 

DRUG-FREE WORKPLACE CERTIFICATION 

In case of tie bids, preference must be given to vendors submitting a certification with their bid/ pioposal certifying they have a drug- 

free workplace in accordance with Section 287.087, Florida Stat&es. The drug-free certification form below must be signed and 

returned with your bid. 

In order to have a drug-free workplace program, a business shall: 
(1) Publish a .statement notifying employees that the unlawful manufacture, distribution, dispensing, possession, or use of e 
controlled substance is prohibited In the workplace and specifying the actions that will be taken against employees for violations of 
such prohibition. (2) Inform employees about the dangers of drug abuse in the workplace, the business’ policy of maintaining a 
drug-free workplace, any available drug counseling, rehabilitation, and employee assistance programs, and the penalties that may 
be imposed upon employees for drug abuse violations. (3) Give each employee engaged in providing the commodities or 
contractual services that are under bid a copy of the statement specified in the first paragraph. (4) In the st@nent specified in the 
first paragraph, notify the employees that, as a condition of working on the commodities or contractual services that are uilder bid, 
the employee will abide by the terms of the statement and will notify the employer of any conviction of, or plea of guilty or nolo 
contendere to, any violatioh of chapter 893 or of any controlled substance law of the United States or any state, for a violation 
occurring in the workplace no later than five (5) days after such conviction. (5) Impose a sanction on, or require the satisfactory 
participation in a drug abuse assistance or rehabilitation program if such is available in the employee’s community, byanyemployee 
who is so convicted. (6) Make a good faith effort to continue to maintain a drug-free workplace through implementation of this 
section.. 

As the person authorized to sign the statement, I certify that this firm complies fully with the above requirements. 

Vendor’s Signature, Title, Date Dennie J . Johns&Contract Specialist 12-23-04 

STATE OF Minnesota 
COUNTYOF Ramsey 

PERSONALLY APPEARED BEFORE ME, the undersigned authority Dennis J. Johnson 

who, after being first sworn by me, affixed his/her signature in the space provided above on this L’rd day of 

December ,20 04 -. 

XPersonally known Produced I.D 

Notary Public 

PLEASE COMPLETE AND SUBMIT WITH BID 
x+HWure to submit this form with your Ibid may disqualify your reSponSe.<<<< 
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