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I, Kelley M. Hayes Greenhill, state and declare as follows: 
 
I. Introduction 

1. I have prepared this Declaration in connection with the Petition for 

Inter Partes Review of U.S. Patent No. 9,335,255, which I understand will be 

filed concurrently with this Declaration. 

2. I am currently the Director of the Research & Information Services 

team at Finnegan, Henderson, Farabow, Garrett & Dunner, LLP, located at 

901 New York Avenue, NW, Washington, DC 20001-4413. 

3. I am over eighteen years of age, and I am competent to make this 

Declaration. I make this Declaration based on my own personal knowledge 

and my knowledge of library science practices. 

4. I earned a Master of Science in Library Science from the Catholic 

University of America in 1995, and a Bachelor of Arts in Political Science from 

Duquesne University in 1989. I have worked as a librarian for over twenty-five 

years. I have been employed at Finnegan, Henderson, Farabow, Garrett & 

Dunner, LLP since 2019. Before that, from 1995 to 2015, I was employed in 

the Library Department of Sterne, Kessler, Goldstein & Fox, PLLC. And from 

2015 to 2019, I was employed in the Knowledge and Research Service Group 

(formerly, Information Research Service) at Northrop Grumman Corporation. 

5. I am a member of the American Association of Law Libraries. 
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II. Standard Library Practices for Receiving, Cataloging, and Making 
Materials Publicly Available 

6. I have knowledge of and experience with standard library practices 

regarding the receipt, cataloging, and making materials available to the public. I have 

knowledge of and experience with the Machine-Readable Cataloging (MARC) 

system, an industry-wide standard that libraries use to catalog materials. I also have 

knowledge of and experience with OCLC (previously called Online Computer 

Library Center, Inc.) and OCLC Control Numbers, which are unique accession 

numbers assigned by the OCLC system when a bibliographic record is catalogued 

and made available to the public through WorldCat. OCLC control numbers are 

often used by the public to search for specific records within WorldCat, which is an 

online database of 559,887,458 bibliographic records and 3,446,566,579 holdings 

from libraries throughout the world as of April 2024.1  

7. The MARC record system was developed during the 1960s to 

standardize bibliographic catalog records so they could be read by computers and 

shared among libraries. By the mid-1970s, MARC had become the international 

standard for cataloging bibliographic materials and is still used today. Many libraries 

provide public access to their MARC records via the Internet and/or their electronic 

cataloging systems at the libraries. In a MARC record, each field provides specific 

1 Inside WorldCat, WorldCat, https://www.oclc.org/en/worldcat/inside-
worldcat.html (last visited June 17, 2024).  

Page 3 of 37



information about the cataloged item, including how materials are held and when 

they were made available to the public. 

8. The MARC record system uses specific three-digit numeric codes (i.e., 

field tags) from 001-999 to identify each field in a catalog record. For example, 

field tag 008 provides the six-digit date the item was received and catalogued (i.e., 

the date entered on file at the library). The first six characters of field tag 008 are in 

the “YYMMDD” format. Descriptions for all of the character positions of field tag 

008 are outlined here on the Library of Congress website. See 008 - All Materials 

(NR), The Library of Congress, 

https://www.loc.gov/marc/bibliographic/bd008a.html (last visited Jun. 17, 2024).  

9. MARC field tags relevant to this Declaration are explained below. 

MARC field tag 245 identifies the item’s full title statement for the work and field 

tag 310 denotes the current stated publication frequency of either an item or an 

update to an item. Field tag 500 general information for which a specialized note 

field (i.e., a specific 5XX field) has not been defined as in this case subsequent 

publishers.  

10. Based on standard library practice, when a library receives an item, it 

stamps (and/or labels) the item with the library name, barcode, often with a date that 

is within a few days of receipt. Then, the library will catalog the item. 

11. Normally, after an item is cataloged, the public may access the item by 
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searching a library catalog, browsing the library shelves, and either requesting or 

electronically accessing the item from the library. Standard library practice is to 

make the item available to the public within a few days of cataloging it.  

III. Serial Publications 

12. A serial publication, often known as a “journal” or “periodical,” is a 

resource that is issued in successive parts and has no predetermined conclusion. 

These successive parts are commonly referred to as “issues,” and each issue is 

usually chronologically numbered and dated. The presence of enumeration, years of 

coverage, and/or other chronological information also indicates a serial publication. 

13. There are significant differences between cataloging finite resources 

(books/monographs) and continuing resources (serials). For serials, the catalog 

record provides information about the serial as a whole, including the first or earliest 

available issue. It also provides information as to holdings – the volumes and issues, 

with dates, received by the library and made available to the public. In serials 

cataloging, there are identifying characteristics unique to serials that are slightly 

different from monographs (books). The issue date for a print serial publication, for 

example, generally appears on the cover (front or back), the masthead page, the title 

page (if any), the table of contents page(s), or on the pages of the individual articles 

contained in the issue. The initial periodicals record will sometimes not reflect all 

subsequent changes in publication details (including minor variations in title, etc.). 
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More information regarding the unique aspects of cataloguing serials can be found 

at this link: https://www.loc.gov/aba/pcc/conser/scctppt/Basic-2014/Basic-Trainee-

Mannual.pdf. 

IV. Ownership and Date-Stamp 

14. Libraries have different policies on whether or not to date stamp 

publications. It is becoming increasingly common for libraries to no longer date 

stamp publications. In the past, it was standard practice to affix an ownership stamp 

somewhere within the publication, usually on the cover page, verso of the cover 

page, or a designated page within the publication. The timing of when an ownership 

stamp is entered on the monograph or periodical can vary from one library to 

another. It could occur when received in acquisitions after shipment to the library or 

at the time of cataloging. Therefore, it is possible for there to be instances when the 

date of receipt precedes the cataloging date or vice versa. 

V. Copyright Office Record 

15. The United States Copyright Office, a part of the Library of 

Congress, is the official U.S. government body that maintains records of 

copyright registrations in the United States, including providing public access to 

an online Copyright Catalog. The records contained in this catalog are publicly 

accessible and are routinely used by copyright title researchers who are attempting 

to clear a chain of title for copyrighted works. 
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VI. ASTM D 4383-96 

16. This Declaration relates to the public accessibility, of the following: 

“Standard Specification for Plowable, Raised Retroreflective Pavement Markers,” 

ASTM D4383-96 in Annual Book of ASTM Standards, vol. 04.03, 1997 edition, 

West Conshohocken, PA: American Society for Testing and Materials (referred to 

herein as “ASTM D 4383-96”). I understand that ASTM D 4383-96 has been 

submitted as Exhibit 1008 in this proceeding.  

17. ASTM D 4383-96, Appendix 1, was received from a representative of 

BEA DOX, LLC.  

18. I have inspected ASTM D 4383-96. ASTM D 4383-96 appears to be in 

a condition that creates no suspicion about its authenticity. Specifically, the text of 

the standard is complete, no pages are missing, the text on the pages appear to flow 

seamlessly, from one page to the next and there are no visible alterations to the 

document. I understand from the BEA DOX representative, ASTM D 4383-96 was 

found in the Library of Congress, a place where, if authentic, a copy would likely be 

found.   

19. Appendix 1 is a true and accurate copy of the Exhibit 1008. It contains 

the cover, front matter, foreword, table of contents, pages 450 - 459 and back cover 

including a date stamp for the Library of Congress. The date stamp affixed to the 
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front matter indicates ASTM D 4383-96 was received by the Library of Congress on 

“JUL 22 1997.” 

20. Based on this evidence and standard library practice, it is my 

professional opinion that ASTM D 4383-96 would have been process and catalogued 

within a few days of receipt of July 22, 1997, and made accessible to the public.  

21. Appendix 2 to this Declaration is a true and accurate copy of the 

Library of Congress catalog holdings record for it holdings ASTM D 4383-96, which 

was downloaded from https://lccn.loc.gov/83641658 on June 25, 2024. This website 

also includes a link to the MARC record was downloaded on June 25, 2024, and is 

provided as Appendix 3.  

22. The Library of Congress public catalog record sets forth the public 

holdings and location information for members of the interested public seeking a 

physical copy of the resource. Appendix 2. The public catalog record of ASTM D 

4383-96 indicates that it should be requested in “Jefferson or Adams Building 

Readings Rooms.” 

23. The Library of Congress MARC record for ASTM D 4383-96, MARC 

field tag 008 reads 760521d19702001pauar 0 a0eng. Appendix 3. As discussed 

above, the first six characters “760521” are in the typical “YYMMDD” format and 

confirm that The Annual Book of ASTM Standards, a serial, was cataloged by the 

Library of Congress on May 21, 1976, with the ‘d’ indicating it is “Continuing 
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resource ceased publication” starting in 1970 and ending in 2001. For a serial or 

continuing resource, characters 007-10, shown here as “1970,” contain the beginning 

date of the publication. Characters 11-14, shown here as “2001” contain the ending 

date. Other information in the MARC record confirms that this record is associated 

with ASTM D 4383-96.  For example, field tag 245 denotes the title statement of the 

was as “a Annual book of ASTM standards.” Field tag 310 denotes the publication 

frequency of an item or an update to an item as "|a Annual." Field tag 500 identifies 

the place of publication, publisher and copyright date as “a Published in: 

Conshohocken, PA, <1996->; West Conshohocken, PA, -2001.” The information 

from field tags 245, 310 and 500 match the information in Exhibit 1008 showing 

that the 1997 Annual Book of ASTM Standards volume 04.03 was published as an 

annual in 1997.  

24. Based on standard library practices when publications such as ASTM D 

4383-96 are received, they are processed, cataloged, shelved and made available to 

the public within a few days of receipt. Based on the evidence presented in the 

Appendices 2 and 3, it is my professional opinion that ASTM D 4383-96 would have 

been made public accessible at the Library of Congress within a few days of July 22, 

1997, when the Library of Congress received ASTM D 4383-96.  

25. Appendix 4 to this Declaration is true and accurate copy of the United 

States Copyright Office record for ASTM D 4383-96 with Registration record 
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number TX0004502832, which was retrieved from https://cocatalog.loc.gov/cgi-

bin/Pwebrecon.cgi?v1=11&ti=1,11&Search%5FArg=Annual%20book%20of%20

A%20S%20T%20M%20standards&Search%5FCode=TALL&CNT=25&PID=bKs

xjsf7UwgPpkB0BRKHwDT1&SEQ=20240626145046&SID=4 on June 26, 2024. 

Appendix 4 lists a publication date of “1997-07-02.” Appendix 4 includes title 

information that lists “Annal book of A S T M standards,” which is consistent with 

ASTM D 4383-96 listing of Annual book of ASTM standards as title.  

26. Based on standard library practices, a publication’s publication date 

indicates that the publication was accessible and available to the public on or a few 

of the publication date. Based on the information in Appendix 4, it is my 

professional opinion that ASTM D 4383-96 would have been publicly accessible on 

or within a few days of July 2, 1997.   

VII. Conclusion 

27. In signing this Declaration, I understand it will be filed as evidence in 

a contested case before the Patent Trial and Appeal Board of the United States 

Patent and Trademark Office. I understand I may be subject to cross-examination 

in this case and that cross-examination will take place within the United States. If 

cross-examination is required of me, I will appear for cross-examination within the 

United States during the time allotted for cross-examination. 
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28. I declare that all statements made herein of my knowledge are true, that 

all statements made on information and belief are believed to be true, and that these 

statements were made with the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, under Section 1001 of 

Title 18 of the United States Code. 

 
 Respectfully submitted, 

  
  

Executed on July 23, 2024, in Washington, DC. 
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   Editorial Staff |

; Organized in 1898, ASTM has grown into one of the largest voluntary standards development systems in the
Director, Editorial Services: Editors: Vernice A. Mayer j world. ASTM is a not-for-profit organization which provides a forum for producers, users, ultimate consumers,

Roberta A. Storer Jennifer C. Azara Patricia A. McGee t and those having a generalinterest (representatives of government and academia) to meet on commonground and
i ini write standards for materials, products, systems, and services.Manager, Standards Publications: eee-_—— BreadPea P M

Joan L. Cornillot Elizabeth L. Gutman : From the work of 132 standards-writing committees, ASTM publishes more than 9,800 standards each year.
Paula C. Fazio-Fluehr Joanne G. Kramer EditorialSe A i These standards and otherrelated technical information are sold throughout the world.’ ; yee Audrey Lewandowski

Senior Indexer. Christine Leinweber Karen L.Riley . ASTM Headquarters has no technical research ortesting facilities; such work is done voluntarily by 33,300
H. Joel Shupak technically qualified ASTM members located throughout the world. Membership in the Society is open to all con-

cerned with the fields in which ASTM is active. A membership application may be found at the back ofthis vol-
ume. Additional information may be obtained from Member and Committee Services, ASTM, 100 Barr Harbor

p Drive, West Conshohocken, PA 19428; tel. (610) 832-9693,

Library of Congress Catalog Card Number: 83-641658 r 1997 Annual Book of ASTM Standards

EEN nepitostee eciahy : The 1997 Annual Book of ASTM Standards consists of 72 volumes, divided among 16 sections, of which this
ISBN 0-8031-2381-7 (volume) \ volumeis one. It contains approved ASTM standards, provisional standards, and related material. These terms are

defined as follows in the Regulations Governing ASTM Technical Committees:

Categories:

standard—as used in ASTM, a documentthat has been developed and established within the consensusprin-
ciples of the Society and that meets the approval requirements of ASTM procedures and regulations.

Discussion—Theterm “standard” serves in ASTM as an adjective in the title of documents, such as test meth-
ods or specifications, to connote specified consensus and approval. The various types of standard documents are
based on the needs and usages as prescribed by the technical committees of the Society.

Copyright © 1997 AMERICAN SOCIETY FOR TESTING AND MATERIALS, West Conshohocken,
PA.Prior editions copyrighted 1996 andearlier, by the American Society for Testing and Materials. All
rights reserved. This material may not be reproduced or copied, in whole or in part, in any printed,
mechanical, electronic, film, or other distribution and storage media, without the written consentof the
publisher. provisional standard—a document published for a limited period of time by the Society to meet a demand for

morc rapid issuance of specific documents, such as an emergency situation, regulatory requirements, or other spe-
clal circumstances. ;

Discussion—Provisional standards are not full consensus documents because they require subcommittee con-
sensus only. (These documents replace emergency standards and proposals.)

poeoeoe
Photocopy Rights Types:

The various types of ASTM documentsareto provide a flexibility of form, communication, and usage for both
the technical committees and the myriad users of ASTM documents. The type of ASTM documentthat is devel-
oped andtitled is based on the technical content and intended use, not on the degree of consensus achieved. The
two categories of ASTM documents(standard and provisional standard) can be of the following forms and types:

Authorization to photocopy itemsfor internal, personal, or educational classroom use, or the internal,
personal, or educational classroom useof specific clients, is granted by the American Society for Testing
and Materials (ASTM)provided that the appropriate fee is paid to the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: 508-750-8400; online: http://www.copyright.com/

| classification—a systematic arrangement or division of materials, products, systems,.or services into groups
based on similar characteristics such as origin, composition, properties, or use.

guide—ascrics of options or instructions that does not recommenda specific course of action.
Discussion—Whereas a practice prescribes a general usage principle, a guide only suggests an approach. The

purpose of a guideis to offer guidance, based on a consensus of viewpoints, but notto establish a fixed proce-
dure. A guide is intended to increase the awarenessof the user to available techniques in a given subject area and
to provide information from which subsequent evaluation and standardization can be derived.

Printed in Easton, MD, U.S.A.

i iii
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Temperature Measurement............0...00... 000-00 14.03 Traveled Surface Characteristics... ......00s600000e eee 04.03
Textiles... o.oo cc cecccccecececsaeeeececeeeeess 07.01, 07.02 Vacuum Cleaners...............c.csseveveveseuaeeeess 15.07 Contents
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Thermal Measurements...........00..c cece ee ee eens 14,02 Vitrified clay Pipe ©. 200.000.0220. 0c eeeeeee tear ee eeee 04.05
Thermocouples ......... 0000. ccceee cess caus eececerees 14.03 Waste Management............060ccccseeeeeeeeeseuees 11.04 1997 ANNUAL BOOK OF ASTM STANDARDS, VOLUME04.03
Thermostats, Electrical Heating and Resistance, Con- Water... ccc ccc ccc cece ccc eecucuceseueuenennes 11.01, 11.02

tacts, and Connectors ..............000.0000004 03.04 Wear and Erosion ...........c0ccceceeeeteneeeeaneeves 03.02 ROAD AND PAVING MATERIALS; PAVEMENT MANAGEMENT TECHNOLOGIES
Tires........ m0 sieogaa, yee, supe, feet 09.02! Woodl...........0.. 8p OL Ue CN Leesarendiea (2.2 04.10

A complete Subject Index begins on p. 871

This contents includes only those standards included in Volume 04.03 and those standards that appeared
previously that have been superseded or discontinued within the past three years. Since the standardsin this
book are arranged in alphanumeric sequence, no page numbers are given in this contents.

In the serial designations prefixed to the followingtitles, the number following the dash indicates the year of
adoption as standard or, in the case of revision, the year of last revision. Thus, standards adopted or revised
during the year 1997 have as their final number, 97. A letter following this number indicates more than one
revision during that year, that is, 97a indicates the second revision in 1997, 97b the third revision, etc.
Standards that have been reapproved without change are indicated by the year of last reapproval in
parenthesesas part of the designation number, for example, (1997). A superscript epsilon indicates an editorial
changesince the last revision or reapproval—el for the first change, «2 for the second change,etc.

§SD 5-95 Test Method for Penetration of Bituminous Materials
D 8-94 Terminology Relating to Materials for Roads and Pavements
D 20-91¢ Test Method for Distillation of Road Tars

§D 70 - 82 (1990) Test Method for Specific Gravity and Density of Semi-Solid Bituminous Materials
§D 75 - 87 (1992)*! Practice for Sampling Aggregates
§D 98-95 Specification for Calcium Chloride
D 113-86 (1992) Test Method for Ductility of Bituminous Materials
D 139-95 Test Method for Float Test for Bituminous Materials

§D 140-93 Practice for Sampling Bituminous Materials
§D 242-95 Specification for Mineral Filler for Bituminous Paving Mixtures
D 243-94 Test Method for Residue of Specified Penetration

§D 244-95 Test Methods for Emulsified Asphalts
D 290-9la Practice for Bituminous Mixing Plant Inspection

§D 345 - 90°! Test Method for Sampling and Testing Calcium Chloride for Roads and Structural Applications
D 402-94 Test Method for Distillation of Cut-Back Asphaltic (Bituminous) Products

§D 448 - 86 (1993) Classification for Sizes of Aggregate for Road and Bridge Construction
§D 490-92 Specification for Road Tar
D 517-928 Specification for Asphalt Plank

§D 545 - 84 (1993)©! Test Methods for Preformed Expansion Joint Fillers for Concrete Construction (Nonextruding and Resilient
Types)

§D 546-94 Test Method for Sieve Analysis of Mineral Filler for Road and Paving Materials
D 632-94 Specification for Sodium Chloride
D 633 - 87 (1991) Volume Correction Table for Road Tar

§D 692 - 94a Specification for Coarse Aggregate for Bituminous Paving Mixtures
§D 693 - 84 (1993) Specification for Crushed Aggregate for Macadam Pavements :
§D 946 - 82 (1993) Specification for Penetration-Graded Asphalt Cement for Use in Pavement Construction
§D 977-91 Specification for Emulsified Asphalt
§D 979-96 Practice for Sampling Bituminous Paving Mixtures
§D 994 - 94 Specification for Preformed Expansion Joint Filler for Concrete (Bituminous Type)
§D 995 -95b Specification for Mixing Plants for Hot-Mixed, Hot-Laid Bituminous Paving Mixtures
§D 1073 - 94 Specification for Fine Aggregate for Bituminous Paving Mixtures
D 1074 - 96 Test Method for Compressive Strength of Bituminous Mixtures

§D 1075 - 96 Test Method for Effect of Water on Compressive Strength of Compacted Bituminous Mixtures
§D 1139 - 95 Specification for Aggregate for Single or Multiple Bituminous Surface Treatments
§D 1188 - 96 Test Method for Bulk Specific Gravity and Density of Compacted Bituminous Mixtures Using Paraffin-

Coated Specimens
D 1190 - 96 Specification for Concrete Joint Sealer, Hot-Poured Elastic Type
D 1191 - 84 (1994)&! Test Methods for Concrete Joint Sealers (Discontinued 1996—Replaced by D 5329)

§D 1369 — 84 (1994) Practice for Quantities of Materials for Bituminous Surface Treatments
§D 1461 - 85 (1994) Test Method for Moisture or Volatile Distillates in Bituminous Paving Mixtures
§D 1559 - 89 Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus

§ Approved for use by agencies of the Department of Defense. Consult the DoD Index of Specifications and Standards for the specific year of issue which has been
adopted by the Departmentof Defense.

+ Although this standard has beenofficially withdrawn from Society approval, a brief description is included for information only.

x xl
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D 1561 - 92

D 1665-91

§D 1751 - 83 (1991)

§D 1752 ~ 84 (1996)¢1

D 1754-94
D 1854-96
D 1855 - 89
D 1856 - 95a
D 1985-91

§D 2026 - 72 (1993)
§D 2027 — 76 (1992)
§D 2028 - 76 (1992)
D 2041 - 95

D 2042 - 81 (1993)
§D 2170 - 95
D 2171-94

§D 2172 - 95
§D 2397 - 94
D 2399 - 83 (1991)

§D 2419 — 95
D 2489 — 84 (1994)¢!
D 2493 — 95a

§D 2628 - 91
D 2726 - 96a!

D 2728 — 83 (1991)
D 2828 - 96

§D 2835 ~ 89 (1993)
D 2872 - 88 (1995)é!

§D 2940 - 92
§D 2950-91
D 2993 - 83 (1991)
D 2994 — 87 (1991)
D 2995-93
D 3042 - 95
D 3141 - 96

D 3142 — 84 (1989)
D 3143-95
D 3202 - 94

D 3203 - 94
D 3204 - 93

D 3205 — 86 (1991)
D 3279 - 90

D 3289 ~ 85 (1990)®!

D 3319 - 90
§D 3381 - 92
D 3387 - 83 (1996)

D 3398 - 93
D 3405 - 96
D 3406 - 95

D 3407 - 78 (1994)&
D 3496 - 93

D 3497 - 79 (1995)
D 3515 - 96
D 3542 - 92
D 3549 - 93a
D 3569 - 95

D 3581 - 96

D 3582 - 89
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List by Subjects 

1997 ANNUAL BOOK OF ASTM STANDARDS, VOLUME04.03

ROAD AND PAVING MATERIALS; PAVEMENT MANAGEMENT TECHNOLOGIES

A complete Subject Index begins on p. 871

Since the standards in this book are arranged in alphanumeric sequence, no page numbers are given in thislist. ;

AGGREGATES

Specifications for:

§D 1139-95 Aggregate for Single or Multiple Bituminous Surface Treatments
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§D 1073 - 94 Fine Aggregate for Bituminous Paving Mixtures . :
§D 2940 - 92 Graded Aggregate Material for Bases or Subbases for Highways or Airports
§D 242-95 Mineral Filler for Bituminous Paving Mixtures
D 5106-91 Steel Slag Aggregates for Bituminous Paving Mixtures (see Vol 11.04)

Test Methods for:

D 3319-90 Accelerated Polishing of Aggregates Using the British Wheel
D 3744-94 Aggregate Durability Index
D 5148-95 Centrifuge Kerosine Equivalent
D 5821-95 Determining the Percentage of Fractured Particles in Coarse Aggregate
D 4791-95 Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse Aggregate
D 3398 - 93 Index of Aggregate Particle Shape and Texture
D 3042 -95 Insoluble Residue in Carbonate Aggregates ;
D 4792-95 Potential Expansion of Aggregates from Hydration Reactions

§D 2419-95 Sand Equivalent Value of Soils and Fine Aggregate 1
§D 546-94 Sieve Analysis of Mineral Filler for Road and Paving Materials

Practices for:

D 3625 - 96 Effect of Water on Bituminous-Coated Aggregate Using Boiling Water
§D=75 - 87 (1992)®! Sampling Aggregates

Classification for:

§D 448 — 86 (1993) Sizes of Aggregate for Road and Bridge Construction

Terminology Relating to:
D 8 - 94 Materials for Roads and Pavements

BITUMINOUS MATERIALS

Specifications for:

D 2993 - 83 (1991) Acrylonitrile-Butadiene Rubberized Tar
D 3141 - 96

§D 2397 - 94
§D 2027 - 76 (1992)
§D 2028 - 76 (1992)
§D 2026 - 72 (1993)
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§D 977-91 Emulsified Asphalt
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§ Approved for use by agencies of the Department of Defense. Consult the DoD Index of Specifications and Standards for the specific year of issue which has been
adopted by the Departmentof Defense.
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APPENDIX

(Nonmandatory Information)

X1, FORMULAS USED IN DETERMINING VOLUMEC
X1.1 Volume Correction Formulas—The formulas used

i i igi bles listed inin Table 1 were derived from the original ta
Guide D 1250 - 80 for Group 0 and | Oils in Tables 7.25. A
linear regression analysis for the tables is listed below for
each factor.

= 1,0211326242 — 3.548988118 x 10-4 [TI . (X11)A + 4,49881 x 10-8 (TCR)?

where: ;
A = volume correction factor, and Al.
T(°F) = temperature of asphalt cement in °F.
B = 102413769 — 4.0641418 x 10-4 [T(P)] (X1.2)

+ 6.79176 x 10-8 [TCF)P

where:

B = volume correction factor, and he
T(°F) = temperature of asphalt cement in °F.

X1.1.1 These two formulas generate the same values as
the original table at all temperatures except those listed
below:

Factor A

Temperature, °F D 1250 Table Calculated Value
7 1.0186 1.0187

49 1,0038 1.0039
39 1.0003 1.0004

246 0.9365 0.9366Factor B

Temperature, °F D 1250 Table Calculated Value
17 1.0174 1.0172

336 0.8952 0.8953
372 0.8823 0.8824
449 0.8554 0.8553
479 0.8451 oe
499 0.8383 0.838

The differences are alwaysin the 4th digit and the difference
is never more than one. The 10 exceptions out of 1000

i jals takes no position respectingtThe American Society for Testing and Materia
with any item mentioned in this standard. Users of this standard are expressly a

ORRECTIONS TO A BASE TEMPERATURE

results indicates an exceptionally good fit to the origina] data,
X1.2. Temperature Correction to 15°C—Becausetheorig.

inal tables were developed around correcting asphalt cemen;
to a base temperature of 60°F (15.6°C) it was determined to
use the formulas used to derive this table in Convertingto g
new base temperature of 15°C. The first step is to convert th
60°F formula to an equivalent 15.6°C formula by replacing
(°F) = 32 + 1.8(¢C). This results in new (A) and (B)factor
formulaslisted below:

= 1,00982193004 — 63363523212 x 10-4 [TCO]fae + 145761444 x 10-7 ({TCQP X13)
B= 1,01120198386 — 7.2372141648 x 10-4 [TCO] oe

+ 2.20053024 x 1077 [TCO)P

X1.2.1 To convert to a base temperature of 15°C rather
than 15.6°C, a value of 15°C was substituted into the above
equations. The result for each factor is listed below:

A = 1.0003502

B= 1.0003957

X1.2.2 To convert to a base temperature of 15°C the
following adjustment was made to A and B Factor Formulas:

= (100982193004 + 1.0003502) ;ast — (6.3363523212 X 10-* + 1.0003502) [T°C)] (X15)
+ (1.45761444 x 10-7 + 1.0003502) [TCC)]

= 1,0094684142 — 6.33413410744 . (X1.6)
x 107-4 [TCO] + 1.457 10416212 X 10-7 [TCOP

B = (1.01120198386 = 1.0003957) — (7.2372141648
x 1074 + 1.0003957) [TCC)] as (X17)

+ (2.20053024 x 1077 + 1,0003957) [TCC)]
B = 1.0108020095 — 7.2343515319 (X1.8)

x 1074 [TCC] + 2.1996598346 x 10-7 [TCOP
These calculated formulas and the resulting table is listed 10
this practice.

tion
ihe validity of any patent rights asserted in connec!
vised that determination of the. validity of any such

patent rights, and the risk of infringementof such rights, are entirely their own responsibility.
This standard Is subject to revision at any t ts are invited elther for revis!

, either reapproved or withdrawn. Your commen!andposibe seidicaed to ASTM Headquarters. Your comments will receive careful
i | If you feel that your comments have not

TeeeeaeraComvten puyehten 7100 Bar Harbor Drive, West Conshohocken, PA 19428.views known to the ASTM Committee

ime by the responsible technical committee and must be. reviewed every five years and
Jon of this standard or for additional standards
consideration at a moeting of the responsible
received a fair hearing you should make your
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Wy Designation: D 4383 - 96
Standard Specification for
Plowable, Raised Retroreflective Pavement Markers’

This standard is issued underthe fixeddesignation D 4383; the number immediately following the designation indicates the year of
onginal adoptionor,in the case ofrevision, the year oflast revision. A numberin parentheses indicates the year oflast reapproval, A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

4, Scope
j,1 This specification covers a type of plowable, retro-

reflective, raised pavement marker for lane marking and
delineation. ale vy

1.2 Retroreflective markers are intended for nighttime
ysibility.

1.3 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for informa-
tion only.

1.4 The following precautionary caveat pertains only to
the test methods portion, Section 10, of this specification:
This standard does not purport to address all of the safety
concerns, if any, associated with its use. It is the responsi-
pility of the user of this standard to establish appropriate
safety and health practices and determinethe applicability of
regulatory limitations prior to use.

1, Referenced Documents

2.1 ASTM Standards:

A 536 Specification for Ductile Iron Castings?
C184 Test Method for Fineness of Hydraulic Cement by

the 150-um (No. 100) and 75-1m (No. 200) Sieves?
C430 Test Method for Fineness of Hydraulic Cement by

the 45-11m (No. 325) Sieve?
DS Test Method for Penetration of Bituminous Materials*
D36 Test Method for Softening Point of Bitumen (Ring-

and-Ball Apparatus)>
D70 Test Method for Specific Gravity and Density of

Semi-Solid Bituminous Materials*
D92 Test Method for Flash and Fire Points by Cleveland

Open Cup®
D788 Classification System for Poly(Methyl Methacry-

late) (PMMA) Molding and Extrusion Compounds’
DI754 Test Method for Effect of Heat and Air on

Asphaltic Materials (Thin-Film Oven Test)*
1856 Test Method for Recovery of Asphalt from Solu-
tion by Abson Method*
2171 Test Method for Viscosity of Asphalts by Vacuum
Capillary Viscometer*

——Vr:

fag ee Specification is under the jurisdiction of ASTM Committee D-4 on Road
tidy Materials andis the direct responsibility of Subcommittee D04.38 onntCure,
Molished

*Anntia)
*imiof Book of ASTM Standards, Vol 01.02.
4 Hori Book ofASTM Standards, Vol 04.01,
:Anil Book ofASTM Standards, Vol 04.03.
0 hci Book ofASTM Standards, Vol 04.04,
TA) Pook OfASTM Standards, Vol 05.01.

al Book ofASTM Standards, Vol 08.01,

Taffic Materials,
edition approved May !0, 1996. Published July 1996. Originally

48 D 4383 — 84. Last previous edition D 4383 — 95.

451

D 2669 Test Method for Apparent Viscosity of Petroleum
Waxes Compounded with Additives (Hot Melts)®

D 2712 Test Method for Hydrocarbon Traces in Propylene
Concentrates by Gas Chromatography

D 3407 Test Methods for Joint Sealants, Hot-Poured, for
Concrete and Asphalt Pavements*

D 3935 Specification for Polycarbonate (PC) Unfilled and
Reinforced Material?

D4402 Test Method for Viscosity Determinations of
Unfilled Asphalts Using the Brookfield Thermoset
Apparatus?

E 284 Terminology of Appearance!°®
E 308 Practice for Computing the Colors of Objects by

Using the CIE System!
E 808 Practice for Describing Retroreflection!°
E 809 Practice for Measuring Photometric Characteristics

of Retroreflectors!®

E 811 Practice for Measuring Colorimetric Characteristics
of Retroreflectors Under Nighttime Conditions!®

2.2 Federal Specifications:'!
FF-W-1825A Wool and Gauze, Metallic
TT-T-291 Thinner, Paint, Mineral Spirits, Regular and

Odorless
2.3 AASHTO Standards:'?

AASHTONo. M 237 Epoxy Resin Adhesive for Bonding
Traffic Markers to Hardened Concrete

AASHTO No. T 237 Testing Epoxy Resin Adhesive

3. Terminology
3.1 Definitions:
3.1.1 coefficient of luminous intensity, R, (specific inten-

sity)—the ratio of the luminous intensity (J) of the
retroreflector in the direction of observation to the illumi-

nance (£) at the retroreflector on a plane perpendicular to
the direction of the incident light, expressed in candelas per
lux (cd/Ix) (see Practice E 808 and Terminology E 284).

3.1.1.1 Discussion—When values are low the coefficient
of (retroreflected) luminous intensity may be given in
millicandelas per lux. In inch-pound units, R, is given in
candelas per footcandle (cd/fc). Historically the term specific
intensity and symbol (SI) have been used to designate this
term but R; is preferred.

3.1.2 color—expressed by chromaticity coordinates ac-
cording to the CIE (Commission Internationale de
PEclairage 1931) standard colorimetric system.

8 Annual Book ofASTM Standards, Vol 05.02.
9 Annual Book ofASTM Standards, Vol 08.02.
'0 Annual Book ofASTM Standards, Vol 06.01.
'! Available from U.S. Government Printing Office, Washington, DC 20402.
!2 Available from American Association of State Highway and Transportation

Officials, 444 N. Capitol, Washington, DC 20001.
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3.1.3 horizontal entrance angle—the angle in the hori-
zontal plane between the direction ofincident light and the
normal to the leading edge of the marker.

3.1.3.1 Diseussion—This angle corresponds to the second
component of the entrance angle 62. (See Practice E 808.)
The direction given in Practice E 808 should be used when
designating this angle.

3.1.4 observation angle—the angle at the reflector be-
tween the illumination axis and the observation axis. (See
Practice E 808.)

3,2. Description of Term Specific to This Standard:
3.2.1 raised retroreflective pavement markers, raised retro-

reflective marker, retroreflective marker, and marker—used
interchangeably in this specification to refer to a molded
plastic prismatic retroreflector, the reflecting area of which is
covered with an abrasion-resistant lens surface. The terms do
not include the metal holder sometimes used to protect
markers from plow blades.

4. Classification

4.1 Markers shall be classified as to type, color, and
intended application.

4.1.1 Types ofMarkers:
4.1.1.1 Type A—Two-way retroreflective markers, one

color.

4.1.1.2 Type B—One-way retroreflective markers, one
color.

4.1.1.3 Type D—One-way retroreflective markers, two
colors (one-way retroreflective red with nonretroreflecting
white surface on opposite side).

4.1.1.4 Type E—Two-way retroreflective marker, two
colors.

4.1.2 Color ofMarkers:
4.1.2.1 W—White.

2.2 Y—Yellow.
2.3 R—Red.
2.4 B—Blue.
2.5 G—Green.

3 Intended Application ofMarkers:
3.1 Marker to be mounted in a holder.
3.2 Marker to be mounted in a recess.

4.1.4 Show classification in the order detailed in 4.1.1
through 4.1.3.2: type, color, and application.

4.2 Holders shall be classified as to the design installed
height of the holder above the pavement.

4.1
4.1
4.1
4.1
4.1
4.1
4.1

5, Ordering Information
5.1 Orders for markers under this specification should

include the following information:
5.1.1 Quantity,
5.1.2 Type of marker—Retroreflective

retroreflective two-way, and
5.1.3 Color of marker.
5.2 Orders for holders under this specification should

include the following information:
5.2.1 Design installed maximum height of the holder.

one-way or

6. Construction Requirements for Retroreflective Markers
6.1 To withstand plowing, raised retroreflective markers

are protected either by recessing within a groove below the
pavement surface (see Appendix X1), mounting within a

holder having metal rampsto deflect plowblades, or by oth
methods approved by the purchaser. er

6.2 Retroreflective Markers:
6.2.1 The retroreflective marker shall be the prismay

type molded of polymethyl methacrylate (Classificatig.
D 788, Grade 8), impact modified polymethyl methacryla,
(Classification D 788, see Note 1) or polycarbonate (Speci,
cation D 3935, Grade PC110B34750.) '

Note 1—A grade has not been stipulated because the committer
responsible has not yet assigned a number.

6.2.2 The installed height of the marker shall be not Jeg.
than 1.5 mm (0.06 in.) below the surface of the road fo,
recessed type markers or below the top of the casting for
plow blade deflecting type.

6.2.3 The marker width shall be approximately 102 mm
(4 in.).

6.2.4 The angle between the face of the marker andthe
base shall be no greater than 45°.

6.2.5 Markers to be mounted in a holder may preferably
be laminated to an elastomeric pad.

6.2.6 The base of the markershall be flat within 1.3 mm
(0.05 in.). If the bottom of the marker is configurated, the
outermost faces of the configurations shall not deviate more
than 1.3 mm (0.05 in.) fromaflat surface.

6.2.7 Other construction meeting the performance re-
quirementswill be acceptable following a six-monthroad test
during the time of the year when weather and traffic
conditions are most critical to determine cleanability and
durability.

6.3 Holder:
6.3.1 The installed height of the holder shall not exceed

10.9 mm (0.43 in.) above the road surface,
6.3.2 The holder shall be nodular iron, conforming to

Specification A 536, Grade 72-45-05, hardened to 51-35
HRC.

6.3.3 To minimize plow blade impact and damageto the
casting, the plow blade deflecting ramps of the holder shall
be angled not more than 6° to the surface of the road.

6.3.4 The rampsshall be so designed that there shall be no
vertical surfaces above the road level that can be contacted
by the plow blade moving in the normal travel direction of
the road.

6.3.5 Surfaces of the holdershall be free ofscale,dirt, rust
oil, grease, or any other contaminant which may reduce its
bond to the adhesive with which the holder is installed of
with which the marker is mounted,

6.3.6 The holdershall be designed to bepartially recessed
below the pavement surface to withstand plow impact.

6.3.7 Other holder constructions may be acceptableal the
option of the purchaser following a six-month roa
during the time of the year when weather conditions a
mostcritical to determine durability,

7. Performance Requirements

7.1 Coefficient of Luminous Intensity Before Abra
Measured in accordance with 10,1 the coefficient of er
nousintensity R, of the retroreflective faces before ab
shall be notless than the values in Table 1. nce

7.2 Abrasion Resistance—After abrasion in accord,
with 10.2, the coefficient of luminous intensity Rr ° hall
retroreflective faces measured in accordance with 10.1 §
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TABLE 1 -Coefficient of Luminous Intensity A,

Nore—Entrance angle component 81 and rotation angle « are 0°, 

 

 

 

 

 

Observa-

envance honstble Minimum Value A,, med/ix
Angle a White Yellow Red Green Blue
- 0.2° 279 167 70

fngs/-20°__0.2° 112 67 28 37 ‘0
Observa- ini

rere brands Minimum Value R,, ed/fe‘Angle a White Yellow Red Green Blue
0.2° 3.0

ra . 1.8 0.75 1.0 0.22-20 0.2° . ai420° 1.2 0.72 03 0.4 0.11 

be not less than the values in Table !.

NotE 2—Ontwo-colorunits the red lens ma’ i: y not be coveredaprasion-resistant lens surface andif so should not be abraded waal
7.3 Color—Whenthe retroreflector is illumiminated b

CIE Standard Source A and when measured in secntdant
with Hh the color ofthe retroreflected light shall fall withinthe color gamuts given by the followi iPen Fig. 1. ng corner points and

13.1 White

Point No. oe 5
! 0.310 0.348

A 0.453 0.4409.500 0.440

4 0.500 0.380
; 0.440 0.3800.310 0.283

7.3.2 Yellow

Point No, x y

! 0.545 0.424
2 0.559 0.439
é 0.609 0.390
4 0.597 0390

73.3 Red

Point No. x y
! 0.650. 0.330

: 0.668 0.330
, 0.734 0.2680.721 0.259

13.4 Blue

Point No, x y

; 0.039 0.320
3 0.160 0.320
i 0.160 0.240
5 0.183 0.2180.088 0142

13.5 Green
Point No, y y

|
3 0.009 0.733
: 0.288 0.520
4 0.209 0.3950.012 0.494

14 Lone
Withi Impact Strength—When impacted in accordance
Radiat i I the face of the lens shall show no more than two
Pia hs longer than 6.4 mm (0.25 in.). There shall be no

he S extending to the edge of the abrasion-resistant
Te shall be no delamination.

Temperature Cycling—When subjected to tempera-
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FIG. 1 Color Gamut per7.3

ture cycling in accordance with 10.5cracking or delamination. gaatoat ne AP
i dahesive Bond Strength:-J.1 For markers intended to be installed in rec

erbond strength measured in accordance with 10.41
o = not less than 3.4 MPa (500 psi). For adhesives other

an those stipulated in 10.4.5 the strength criteria shall be
ae by the purchaser,5.2 For markers installed in hold ie ers, adhesive bond
strength measured in accordance wit

ta aske OO Th ¢ with 10.4.2 shall be not less
.5.3 For replacement markers not i i; talled in holdeadhesive bond strength measured i oi i 3n accordan

shallbe.not less than 0.08 MPa (12 psi). Mie Site
-6 Compressive Strength—Tested in accordance wiwith

he a marker shall support a load of 2721 kg (6000 Ib)without breakage or significant deformation of the marker,

euey ceasic shall be understood to be 3.2 mm.15 In.). For markers laminated t i
re the pad before testing. ke Sifts ce

.1 Ramp Hardness ofHolders—Measured i. s— ed inwith 10.7, the hardness of the ramps shall be 5 1-5upc
8. Sampling

8.1 For markers supplied not mounted jmarkers selected at random will cmeatute:arene
sample for each lot consisting of 10000 markers or less
Forty markers will constitute a representative sample for lots
consisting of more than 10000 markers. Thelot size shall

ne ee 25 000 markers. 1
.2 For markers supplied mounted in holders, th

one may require the sample quantities specifiedin 8. r2
ternatively for practicality of testing, may require 10

samples of the markersinstalled in holders and, in addition
require that the manufacturer submit 26 or 40 loose markers,
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as in 8.1, certified to be representative ofthe markers shipped.
in holders.

9, Numberof Tests and Retests
9.1 For coefficient of luminousintensity before abrasion

(7.1), the entire sample of retroreflective pavement markers
shall be photometered in accordance with 10.1, The failure
of more than 10 % ofthe retroreflective faces shall be cause
for rejection of the entire lot represented by the sample.

9.2 For abrasionresistance (7.2), four retroreflective faces
passing the photometric requirements of (7.1) shall be
subjected to abrasion in accordance with 10.2 and
rephotometered in accordance with 10.1; the failure of more
than oneretroreflective face shall be cause for rejection of the
entire lot.

9.3 For adhesive bond strength (7.5), compressive
strength (7.6), and color(7.3), three specimensshall be tested
for each requirement. Specimens previously subjected to
measurement of coefficient of luminous intensity before
abrasion, 10.1, measurement of abrasion resistance, 10.2,
and to color tests may be used for tests of adhesive bond
strength and compressive strength. Failure of more than one
specimen shall be cause for rejection ofthe lot.

9.4 For lens impact strength (7.4.1), resistance to temper-
ature cycling (7.4.2), and ramp hardness of holders (7.7), ten
specimens shall be tested for each requirement. Failure of
more than one ofthe specimens in any onetest shall be cause
for rejection of the entire lot.

9.5 At the discretion of the purchaser, a resample may be
taken consisting of double the numberof samples originally
taken. Tolerances for resamples shall be in the same ratio as
specified in 9.1 through 9.4.

10. Test Methods

10.1 Coefficient of Luminous Intensity—Measure the co-
efficient of luminous intensity in accordance with Practice
E809 with high resolution angular aperture size in accord-
ance with Table | of Practice E 809. Recommended dimen-
sions are as follows: test distance 30.5 + 0.06 m (100 + 0.2
ft), receptor diameter 25.4 + 0.5 mm (1.0 + 0.02 in.), source
diameter 25.4 + 0.5 mm (1.0 + 0.02 in.). Othertest distances
15.2 m (50 ft) and above may be used provided that the
angular aperture requirements are met. Measurethe distance
from the light source exit pupil to the center of the
retroreflective face of the marker. Place the base of the
marker on a plane parallel to the illumination axis (81 = 0)
and perpendicular to the observation half plane (82 = 0).
(See Practice E 809 and Fig. 2.)

10.1.1 Ifthe markers are mounted in a holder photometer
the markers in the holder, and if the holder shadows the
retroreflective area divide the measured coefficient of lumi-
nous intensity by the ratio of the unshadowedretroreflective
area to the total retroreflective area for comparison with
Table 1.

10.2 Determination ofAbrasion Resistance:
10.2.1 Select at random four retroreflective faces previ-

ously passing the photometric test of 10.1.
10.2.2 Place on theselected retroreflective face a 25.4 + 5-

mm (1 + 0.2-in.) diameterflat pad of No.3 coarse steel wool
conforming to Federal Specification FF-W-1825A. Apply a

Datum Axis

 
 =< Retroreflectoy

Retroreflector Center
Axis

Location of retroreflector axis, datum axis and
retroreflector center for use in testing raised
pavement markers. )

Retroreflector Center-located on the surface
of the effective retroreflective area, centereq
both vertically and horizontally.

Retroreflector Axis-extends parallel to the
road surface from retroreflector center.

Datum Axis-extends vertically from
the road surface plane starting at
retroreflector center.

FIG. 2 Position of Marker for Photometry

load of 22 + 2 kg (50 + 0.5 Ib) and rub the entire surface 100
times.

10.2.3 Photometer in accordance with 10.1.
10.2.4 Remove markers mounted in a holder for abrasion

and photometry after abrasion.
10.3 Color—Measure color in accordance with Practice

E8L1 at 0.2° observation angle and 0° entrance angle. The
source and receptor angular aperture shall each be 6 mind
arc.

10.4 Adhesive Bond Strength:
10.4.1 For Markers Intended to Be Installed in Recesses:
10.4.1.1 Measure adhesive bond strength in accordance

with Sections 12 and 13 of AASHTO No. T 237 but
substitute a pavement marker for the concrete block and #
25.4-mm (1.0-in.) diameter plug for the specified 50.8-mm
(2.0-in.) plug. Position the pavement marker against 4!
plate having a hole through which the plug can be insert
and attached to a tensile member.

10.4.1.2 Adhesive used for test should conform (0
AASHTONo. M 237, Type1.

10.4.1.3 Conditioning temperature for compo
be 23.0 + 2.0°C (73.4 + 3.6°F). ;

10.4.1.4 Cure the assembly for 24hat 23.0 + 2.0 Cc
+ 3.6°F). ,10.4.1.5 Rate of loadingshall be 5.1 mm (0.2 in.)/™"

10.4.2 For Markers Installed in Holders: atu tO
10.4.2.1 Adhere a 25.4-mm(1.0-in.) diameter pipe P pan!

the center of the top surface of the marker with er
conforming to AASHTO No. M 237, Table 1. Allow

nents shal!

(BA
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yre at 23.0 + 2.0°C (73.4 + 3.6°F).
10.4.2.2 Position the holder against a test plate having a

pole through which the plug can be inserted and attached to
; tensile member. The hole shall be large enough that it will

rmit the marker to pass through.
0.4.2.3 Determine force required to separate the marker

fom the holder at a rate of loading of 5.1 mm (0.2 in.)/min.
10.4.3 For Replacement Markers Not Installed in

Holders:
10.4.3.1 Remove release paper (if present) from the
ttom of the marker. Apply manufacturer-approved adhe-

give to the face of a sand blasted 25.4-mm (1.0-in.) steel test
jug and position the plug on the centerof the marker. Apply

, compressive force of 75 lb to the test plug for 6 s.
10.4.3.2 Cure 72.h at 23. + 2°C (73.4 + 3.6°F).
10.4.3.3 Cut through the adhesive along the circumfer-

ence of the test plug to limit the area of the adhesive to be
tested.

0.4.3.4 Attach the test plug and markerto the platens of
a tensile machine and separate the platens at a rate of 5.1
mm (0.2 in.)/min.

10.4.3.5 Conditioning temperature for components shall
be 23 + 2°C (73.4 + 3.6°F).

10.4.4 Source ofError:
10.4.4.1 Variation in thickness of epoxy has been found

to influence test results.
10.4.4.2 Lack of parallelism of surfaces of test plug and

marker can result in low readings.
10.4.4.3 Variations in adhesive used f imarker will affect the test results. Shale He
10.4.5 Precision and Bias:

10.4.5.1 Since thetest is destructive, correlation is affected
by differences between test samples. Variations of 20 %
within a given lot of markers may be expected.

10.4.5.2 No formal interlaboratory data on precision and

accuracy are available. A correlation study to develop these
data is planned.

We Aensianes to Lens Cracking:.J.1 Separate markers laminated to ifom the pad beforetesting. amieeeae Dae
10.5.2 Lens Impact Strength—Condition the markers in a

fonvection oven at 55°C (130°F) for | h,

zl While at the elevated temperature, impact the
Tellective face of the marker by allowing a 190-g (0.42-Ib)
Bp jitied with a 6.4-mm (0.25-in.) radius semispherical
ngke rop 457 mm (18 in.) perpendicularly onto the
isin ate center of the reflective surface. For impact
: ite set the marker on a steelfixture designed to hold theting face horizontal, and place the fixture on a solid
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surface such as a concrete floor.
Nore 3— i i

arisaeeeto an elastomeric pad shall be separated
10.5.2.2 Inspect for cracking and delamination.

aoe Destance,XeRemneratire Cycling—Subject sam-o3cycles of 60°C (140° —-Tmead (140°F) for 4 h followed by —7°C
10.5.3.1 Inspect for cracking and delamination.
10.5.4 Precision and Bias—Nostatement is made about

either the precision or bias of the test for resistance to lens
cracking since the result merely states whether there is
conformance to the criteria for success specified in the
procedure.

10.6 Compressive Strength:
10.6.1 Condition markers at 23.0° + 2.0°C (73.4° + 3.6°F)

for 4 h prior to testing. a
10.6.2 Position marker base down at the center of a 13-

mm (0.5-in.) thick flat steel plate larger than the marker.

10.6.3 On top of the marker place a 9.5-mm (0.375-in.)
thick elastomeric pad larger than the marker and having a
shore A durometer of 60.

; 10.6.4 On top of the elastomeric pad place a 13 mm (0.5
in.) thick flat steel plate larger than the marker.

10.6.5 Apply a load at a rate of 2.5 mm (0.1 in.)/min.
Nore 4— i i

NOTaeeeto an elastomeric pad shall be separated
10.7 Holder Ramp Hardness Test:
10.7.1 Prepare spot for test on horizontal surface of ramp

close to angled portion by using a hand grinder to remove
only a slight amount of metal to smooth surface.

10.7.2 Place the holder in a Rockwell hardness tester with
ramps facing upward, and position the holder on the flat
anvil of the tester with the smooth area below the indentor

10.7.3 Check hardness at three locations approximately
1.5 mm (0.06 in.) apart on smooth area, and average the
three readings to obtain the hardness.

11. Packaging

11.1 Shipments shall be made in containers which are
acceptable to commoncarriers and packaged in such a

manner as to ensure delivery in perfect condition. Any
damaged shipments shall be replaced by the contractor. Each
package shall be clearly marked as to the name of the
manufacturer, type, color, quantity enclosed, and date of
manufacture.

12. Keywords

12.1 delineation; plowable markers; raised pavement
markers; retroreflective markers
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ANNEX

(Mandatory Information)

Al. SPECIFICATION FOR BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

Al.1 Scope

Al.1.1 This specification establishes the requirements for
bituminousinstallation adhesive to be used for placement of
recessed, raised, retroreflective pavement markers. The adhe-
sive shall be suitable for bonding the above markers to
portland cement concrete, asphaltic concrete, and chip
sealed road surfaces and applicable when road surface and
marker temperaturesare in the range from 4.4 to 71°C (40 to
160°F). The adhesive properties will not deteriorate when
heated to and applied at temperatures up to 218°C (425°F)
using either air or oiljacketed melters.

A1.2 General Properties of Adhesive
A1.2.1 The bituminous installation adhesive is an as-

phaltic material with a homogeneously mixed mineral filler.
The adhesive shall not contain rubber polymers since neces-
sary application temperatures cause decomposition, resulting

. The adhesive shall conformin unsatisfactory performance
to the following requirements:

Property Minimum

Softening point, °C (*F) 93 (200)
Penetration mm * 10~' 10
Flow, mm (in.) _—

Heatstability flow, mm —
(in.)

Viscosity, 204°C (400°F),P 30

Flash point, C.0.C., °C 288 (550)
CF)

Shelf life, years —

Maximum

110 (230)
18
5.1 (0.2)

5.1 (0.2)

15

2

Test Method

D 36
D5
D 3407, as modified

in Al.4.1
As in Al.4.2

D 2669, as modified
in A1.4.3, or
D 4402

D92

A1.3 General Properties of Filler-Free Material and of
Filler Alone

A1.3.1 Asphalt properties determined on the filler-free
material derived from the extraction and Abson recovery
process as explained in X2.4.4 are as follows:

MinimumProperty

Penetration, 100 g, 5s, 25°C 25
(TF)

Viscosity, 135°C (275°F), P 12
Viscosity ratio, 135°C _—

Q15°F)

Maximum

100
2.2

Test Method

D5

D2171
As explained in A1.4.5

A1.3.2 Filler properties determined using the filler separa-
tion technique described in A1.4.6 are as follows:

Property

Filler content, % by weight 65
Filler fineness, % passing

45 pm (No. 325) sieve 15
75 um (No. 200) sieve 95

150 ppm (No, 100) sieve 100

Al.4 Test Methods

Al1.4.1 Flow shall be determined in accordance with

Minimum Maximum
75

Test Method

Asin Al.4.6

C430
C 184
C 184

Section 6 of Test Methods D 3407 with the exception tha
the oven temperature shall be 70 + I°C (158 + 2°F) and
sample preparation shall be in accordance with 7.1 of Test
Method D 5. : :

Al.4.2 Heat stability flow shall be determined in acoo,
dance with Section 6 of Test Methods D 3407 with the
exception that 1000 g of adhesive shall be placed IN a COVered
quart can, heated to 218°C (425°F) and maintained at this
temperature for 4 h prior to preparing the sample panel (6,1).

A1.4.3 Determine viscosity in accordance with Teg
Methods D 2669 or D 4402.If using Test Method D 2669,
use a spindle speed of 10 r/min, and heat the adhesive tg
approximately 210°C (410°F) and allow to cool; determine
viscosity at 204.4 + 0.5°C (400 + 1°F). If using Test Method
D 4402, the test method describes the spindle and speed to
be used with various models.

A1.4.4 Properties of the base asphalt are to be determined
on the material obtained from the following extraction and
Abson tecovery methods. The asphalt shall be extracted by
heating the adhesive just to the point whereit will easily flow
and then transferring 125 to 150 g into 400 mL of trichloro.
ethylene with a temperature of 52 to 65°C (125 to 150°F).
This mixture shall be thoroughly stirred to dissolve the
asphalt, The trichloroethylene asphalt mixture shall be
decanted and the asphalt shall be recovered using the Abson
recovery methods, Test Method D 1856, as modified by the
following. The extraction methods of Test Method D 2712
shall not apply and there shall be nofiltration of i
solvent-asphalt mixture. The extraction solution
trichloroethylene and asphalt shall be centrifuged forat least
30 min at 770 times gravity in a batch centrifuge. i
continuous centrifuge can be used if the extract plu i
charged at a rate not to exceed 150 mL/min while thea
operating at a speed calculated to producea centrifugea
of not less than 3000 timesgravity, as specified in 9.2 of T :
Method D 1856. Decant this solution into the distSe
flask, taking care not to include anyfiller sediment. ae
heat and bubble carbon dioxide slowly to bring the solutior« « in
temperature to 149°C (300°F). At this point, the carbo!
dioxide flow is increased to 800 to 900 mL/min,Oth
solution temperature is maintained at 160 to 168°C ‘atl
335°F) with this carbon dioxide flow rate for at least itll
and until the trichloroethylene vapors have been comp ee
removed from the distillation flask, The above exe
recovery methodshall be repeated as necessary to onal be
desired quantity of asphalt. The asphalt recovered yo
used to determine penetration, 135°C (275°F) viscos! ys
135°C (275°F) viscosity ratio. be dete

AL.4.5 The 135°C (275°F) viscosity ratio shall = bast
mined by comparing the 135°C (275°F) viscosity -yi The
asphalt before and after the Thin-Film Oven <a i
Thin-Film Oven Test shall be performed in accordan dete
Test Method D 1754, The specific gravity shall be
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ined by pycnometer in accordance with Test Method D 70
pm yse in the Thin-Film. Oven Test. The 135°C (275°F)
for gsity ratio shall be calculated by dividing the viscosity
iter the Thin-Film Oven Test by the original 135°C (275°F)
-.cosity:

P46 To determine the filler content, use the data from
¢ separation described in A1.4.4. The samples used for the
halt recovery are weighed before the extractions. The

fracted filler is weighed after extraction. The bitumen is
getermined by difference.

AL47 Determine the fineness of the filler according to
qest Method C 430 for material finer than the 45 jm (No.
425) sieve. Using a second test sample, determine the

' percentage of the material passing the 150 um (No. 100) and
75 um (No. 200) sieve according to Test Method C 184.

A1.5 Packaging and Labeling

Al.5.1 The adhesive shall be packaged in self-releasing
cardboard containersthat will stack properly. The containers
shall be divided into compartments so that four equal
individual parts are obtained from each container. The
containers shall have a net weight of approximately 25 kg (55
Ib). The label for the container shall clearly show the
manufacturer, quantity, lot or batch number, and an indica-
tion that the material is bituminous adhesive for pavement
markers,

APPENDIX

(Nonmandatory Information)

X1. STORAGE, PLACEMENT, AND INSTALLATION OF PLOWABLE RAISED PAVEMENT MARKERS

x1.1 Storage

X1.1.1 Markers should be stored indoors and should be

protected from any source of moisture both during shipment
to the jobsite and at the jobsite. The markers should be
maintained at a high enough temperature as to preclude
moisture condensation, and, at the time of placement, both
the markers and their containers should be dry.

X1.2 Placement of Plowable Markers

X1.2.1 Before beginning pavement marker application,
the contractor should accurately and adequately lay out, by
teference points, the location of all pavement markers to
tisure their proper placement. Pavement markers should not
be placed on pavementsurfaces that show visible evidence of
cracking, checking, spalling, or failure of underlying base
‘Material, If, during the pre-installation layout operation,it is
determined that a marker would be placed at a point with
ohe of the aforementioned pavement surface defects or at a
Pavement construction joint or within the intersection ofa
Mveway or public street as a result of typical marker
‘icing, the affected marker should be relocated longitudi-
my a sufficient distance to a point approved by the
“igineer, The distance the marker may be relocated should
Nol exceed 10 % of the typical marker spacing. Where it
ad be necessary to relocate the marker a distance greaterlian 10 % of the typical marker spacing, the affected marker

Suld be deleted. Thereflective face of the marker should be
“Pendicular to a line parallel to the roadway centerline.

Xl3 Installation of Plowable Markers of the Plow Blade
Deflecting Type

cm At the time ofinstallation, the pavement marker
a *t should be free of dirt, dust, oil grease, rust, moisture,

“ty foreign matter that will impair adhesion to the
tanont It should be the contractor’s responsibility to
ive, 24 Contaminated holder by sand blasting or other
ip jeiable procedure to removeall such foreign matter prior

*Stallation,

457

X1.3.2 The pavement should be machined to match the
bottom contour of the marker holder. The holders should be
installed within seven days after the slots are cut into the
pavement.

X1.3.3 The adhesive should be an epoxy adhesive com-
plying with the formulations given in Table X1.1.

X1.3.4 The epoxy adhesive should be mixed by com-
bining components A andBinaratio of 1:1 by volume. The
epoxy adhesive requires that the mixing operation and
placing of the pavement markers be done rapidly, Any
mixedbatch that becomes so viscousthat it cannot be readily
extruded from under the holder underlight pressure should
not be used, The adhesive should be maintained at 15 to
27°C (60 to 80°F) before mixing. Any heating of the epoxy
should be by the application of indirect heat. The adhesive
should not be heated above 49°C (120°F).

X1.3.5 During installation of the holders with epoxy
adhesive, the ambient temperature and pavement tempera-
ture should be at least 10°C (50°F).

X1.3.6 Before installing the markers, the recesses should
be brushed or blown clean of loose material and should be
dry. Sufficient epoxy should be placed in the recess to ensure
that all voids beneath and aroundthe holder are filled so as
to create a watertight seal around the holder. The holder
should be hand placed into the recess in such a manneras to
ensure that the tips of the holder’s snowplow deflecting
surface(s) are below the pavementsurface.

TABLE X1.1 Epoxy Adhesive Formulation
 
 Components Parts By Weight
ComponentA:

Epoxy resin (EPON 828-or equal) 100.0
Titanium dioxide 8.0
No. 13 tale 37.0

Component B:
N-Aminoethyl piperazine (Jefferson or equal) 25.0
Nonyl phenol 50.0
Talc (Fiberline C-400, Sierra or equal) 70.0
Molacco Black 0.12
Cabasil4 0.5
 

4 Cabasil was added to inhibit settling.
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X1.4 Installation of Recessed Plowable Markers
X1.4.1 Recommended Dimensions ofGroovefor Recessed

Markers:
X1.4.1.1 Groove length should be 1.1 m (42 in.) min-

imum from leading edge of the reflective marker to the
beginning of the groove.

X1.4,1.2 Groove depth should be sufficient to accommo-
date the reflective marker with the top of the marker flush
with or recessed to 1.5 mm (0.06 in.) below the pavement
surface.

X1.4.1.3 Groove bottom mayparallel the pavement sur-
face or be tapered.

X1.4.2 Application ofRecessed Plowable Markers:
X 1.4.2.1 Before installing markers the recesses should be

brushed or blown clean of loose material and should be dry.
X1.4.2.2 The marker should be positioned with its top

surface flush to 1.5 mm (0.06 in.) below the pavement
surface.

X1.4.2.3 Markers should be cemented to the pavement
with Rapid Set Type adhesive conforming to AASHTONo.
M 237, Type 1, Standard Set Type adhesive conforming to
AASHTO No. 237, Type 2, or with bituminous adhesive
corresponding to the requirements of Annex Al. The engi-
neer shouldbe the judge as to when Rapid Set Type adhesive
has set sufficiently to bear traffic. Ifrapid set adhesiveis to be
used the engineer should determine that deterioration of the
adhesive caused by accumulated water will not be a problem.

X 1.4.2.4 Regardless of the type of adhesive used, markers
should notbe placed under the following conditions:

(1) Wheneither the pavement or the air temperature is 0°C
(32°F) or less when using rapid set epoxy, 10°C (50°F) or less
when using standard set epoxy or 4.4°C (40°F) or less when
using bitumen.

(2) If the relative humidity of the air is greater than 80 %.
(3) If the pavementis not surface dry.
(4) On new asphalt concrete surfacing until the surfacing

has been openedto public traffic for a period ofnotless than
14 days.

X1.4.2.5 The adhesive should be placed uniformly on the
groove surface or on the bottom of the marker in a quantity
sufficient to result in complete coverage of the area of
contact of the marker with no voids present and with a slight
excess after the marker has been pressed in place. The
marker should be placed in position and pressure applied
until the top surface ofthe markeris flush with the pavement
surface. Excessive adhesive around the edge of the marker,
excess adhesive on the pavement, and adhesive on the
exposed surfaces of the markers should be immediately
removed. Soft rags moistened with mineral spirits con-
forming to Federal Specification TT-T-291 or kerosine may

be used, if necessary, to remove adhesive from exposed
of pavement markers. No other solvent should be useg ate
marker should be protected against impact until the adhesi
has hardened to the degree designated by the engineer, Ne

X1.4.2.6 The adhesive requires that the mixing opera};
and placing of the markers be done rapidly. When hace
mixing the Standard Set Type adhesive, not more than| nd
qt), and the markers should be aligned and pressed intg pl
within 5 min after mixing operationsare started. Any mix
batch which becomes so viscous that the adhesive cannot oe
readily extruded from under the marker on application af
slight pressure should not be used. Rapid Set Type adhesiy
should not be mixed by hand. i

X 1.4.2.7 The Rapid Set Type adhesive should be mixey
by a two-component type automatic mixing and Extrusion
apparatus. When machine mixing the Standard Set T
adhesive or the Rapid Set Type adhesive, the markers shoyjy
be placed within 60 s after the adhesive has been mixed anq
extruded and no further movement of the marker should fy
allowed. In addition, no more than 90 s should be permitteq
between the time the adhesive is pumped into the mixing
head and the time this adhesive is in place on the roadway
and not subject to further movement. The mixed adhesive
should not remain in the mixing head for more than 45 g,
Adhesive remaining in the mixing head longer than this
period should be wasted before resuming the operation,
Automatic mixing equipment for the epoxy adhesive should
use positive displacement pumps and should properly meter
the 2 components in the specified ratio, +5 % by volume of
either component. At the beginning of each day and at any
other time ordered by the engineer, the ratio should be
checked by the contractor in the presence of the engineer.
This check should be made by disconnecting the mixing
heads, or using suitable bypass valves, andfilling two suitable
containers with the unmixed components. The mixing head
should properly mix the two components so that there is n0
trace of black or white streaks in the mixed material.

X 1.4.2.8 Voids in a cured, undisturbed sample of the
mixed adhesive obtained from the extrusion nozzle should
not exceed 4 %.

X 1.4.2.9 Bituminous adhesive should be dispensed from
thermostatically controlled melter-applicator at a tempera:
ture of 191 to 218°C (375 to 425°F). The adhesive shouldbe
stirred frequently to ensure even heating. The adhesive
should be dispensed in a puddle larger than the bottom of the
marker, and the marker should be dropped onto the puddle
as quickly as possible, preferably within 5 s of adhesive
placement. The marker should be pressed lightly onto ¥
adhesive. The adhesive will set up in approxi mately
andtypically requires no protection from traffic.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patentrights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision al any time by the responsible technical committee and must be reviewed every five years end
if not revised, either reapproved or withdrawn, Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend, If you feel that your comments have not received a fair hearing you should make your
views Known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428,

§

| (i Designation: D 4460 - 85 (Reapproved 1991)
Standard Practice for

Calculating Precision Limits Where Values are Calculated
from Other Test Methods!

iaaeLene eye the fred selene DHe the number immediately following the designation indicates the year ofi c » in the case of revision, the year o last revision. A numberin parentheses indisuperscript epsilon (e) indicates an editorial change since thelast revision or ceaptioval fo ne?wldL

J, Scope
{1 This practice describes techniques for calculating

precision limits when values are calculated from two other
methods having precision limits.
* 42 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
hility’ of regulatory limitations prior to use.

4, Referenced Documents

4.1 ASTM Standards:
D1188 Test Method for Bulk Specific Gravity and Den-

sity of Compacted Bituminous Mixtures Using Paraffin-
Coated Specimens?

D2041 Test Method for Theoretical Maximum Specific
Gravity of Bituminous Paving Mixtures?

D3203 Test Method for Percent Air Voids in Compacted
Dense and Open Bituminous Paving Mixtures?

E 177 Practice for Use of the TermsPrecision and Bias in
ASTM Test Methods?

3. Definitions

3.1 For definitions of terms used in this document,
consult Practice E177, or a standard dictionary, or a
Satistical text from Refs. (1, 2, and 3).*

4, Significance and Use

4, t Precisionlimits for a test result which is calculated by
sesubtraction, multiplication,or division oftwo other
est results that have valid precision limits can be calculated
uitectly. This saves the cost and delay of conducting an
Merlaboratory study.

4.2 At the heart, of statistical theory is the concept of a
men distribution of a random variable. The precision
fevian the random variable is determined by the standard
os 10n of the variable. The standard deviation of a
"Com variable that is the sum, difference, product, or

a1 .

Bays arisPractice is underthe jurisdiction of ASTM Committee D-4 on Road and
Shtistical Peale and is the direct responsibility of Subcommittee D04.94 on

Wis Tocedures and Evaluation of Data.
Minnasi approved Feb, 22, 1985, Published October 1985.
sa wal Book ofASTM Standards, Vol 04.03.lal Book ofASTM Standards, Vol 14.02.ie ‘ :

OF this ieee numbers in parentheses refer to the list of references at the end

quotient of two other random variables can be calculated
simply so long as the individual variables are independent
and the standard deviations are small relative to their mean

values. These restrictions are usually met in ASTM methods.
In those cases where these restrictions are not met, other
methods can be used. Only cases complying with the
restrictions are covered in this standard.

5. Procedure

5.1 The standard deviation on which precision limits for a
test result are based can be calculated from the following
equations:

xe y= a,7 + 0? (1)

where:
0x4, = Standard deviation for determining precision limits

of a test result for a new standard based on either an
addition or subtraction oftest results from two other
standards,

o, = standard deviation from precision statement of one

ofid standards on which new standard is based,an

o, = standard deviation from precision statement of
other standard on which newstandard is based.

The distributions of the test results from the two standards
should be independent.

Oxy = VV20,2 + Xa,? (2)
where:

standard deviation for determiningprecision limits of
test results for a new standard based on the products
of two other test results from two other standards,
standard deviation from precision statement of one of
the standards on which new standard is based,
mean or average value ofX variable,

oy standard deviation from precision statement of other
standard on which new standardis based, and

oxy

a
ll

I
oil

yY = meanor average value of Y variable.

ox= prox = xX" oy
y y

where

ox = Standard deviation for determining precision limits of
» test results for a new staridard based on the quotient of

two test results from two other standards.

0x, 0, X, ¥ = definitions given above.

An example in Appendix X1. illustrates how the equations
are applied.
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LCCN 83641658
Type of material Periodical or Newspaper
Corporate name American Society for Testing and Materials.
Main title Annual book of ASTM standards.
Published/Created Philadelphia, Pa. : ASTM, ©1970-©2001.
Publication history 1970-2001.
Description 32 volumes : illustrations ; 24 cm

Each vol. issued in parts.
Current frequency Annual
ISSN 0192-2998
Linking ISSN 0192-2998
LC classification TA401 .A653
Continues American Society for Testing and Materials. Book of ASTM standards 0195-783X (DLC)

80000635 (OCoLC)5829001
Continued by ASTM International. Annual book of ASTM standards (DLC) 2003223650 (OCoLC)52526499
Variant title Annual book of American Society for Testing and Materials standards
Portion of title Annual book of A.S.T.M. standards

Annual A.S.T.M. standards
ASTM standards

Spine title Annual ASTM standards
Serial key title Annual book of ASTM standards
Abbreviated title Annu. book ASTM stand.
LC Subjects Materials--Standards--United States--Periodicals.

Materials--Testing--Standards--United States--Periodicals.
Other Subjects Materials--Standards.

Materials--Testing--Standards.
ASTM-Standard
ASTM-Standard.
United States.

Form/Genre Standards, Engineering.
Reference works.
Periodicals.
Zeitschrift
Reference works.

Notes Published in: Conshohocken, PA, <1996->; West Conshohocken, PA, -2001.
Indexed by Chemical abstracts 0009-2258
Indexes Index to ASTM standards issued as last part of each vol.
Reproduction no./Source ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428
Additional formats Also issued online.

Online version: American Society for Testing and Materials. Annual book of ASTM standards
(OCoLC)567458226

CODEN ABASCV
Dewey class no. 620.1/1/0218

1.  Annual book of ASTM standards.
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Geographic area code n-us---
NAL class no. 290.9 Am34S
National bib agency no. 01106076X

191306-2
015272191

Other system no. (OCoLC)ocm02187052
Invalid LCCN sn 79009540 82647297 82647125
Content type text
Media type unmediated
Carrier type volume
Source of description Latest issue consulted: 2001, vol. 7.02.

CALL NUMBER TA401 .A653
Set 1

Request in Jefferson or Adams Building Reading Rooms
Older receipts 1977:00.01, 1986:v.7.01-1986:v.7.02

1997:sec.01.01-1999:sec.02.09, 1999:sec.03.03, 1999:sec.3.05-1999:sec.03.06,
1999:sec.04.02-1999:sec. 07.01,
1999:sec.08.02, 1999:08.04, 1999:sec.10.01-03- 1999:sec.10.05, 1999:sec.11.01,
1999:sec.11.03-11.05, 1999:sec.14.01-2000:sec.01.06
1999:01:01-1999:01-02, 1999:01:05, 1999:04.08, 1999:07.01-07.02
1998:03:03
2000:v.01:01-2000:v.01.08
2000:v.02.01-2000:v.02.05
2000:v.03.01-2000:v.03.06
2000:v.04.01-2000:v.04:05, 2000:v.04.08, 2000:v.04.10-2000:v.04.11
2000:v.05.01-2000:v.04:06
2000:v.06.01-2000:v.06.03
2000:v.07.01-2000:v.07.02
2000:v.08.01-2000:v.08.04
2000:v.09.01-2000:v.09.02
2000:v.10:01-2000:v.10:05
2000:v.11.01-2000:v.11.03, 2000:v.11.05
2000:v.12.01-2000:v.12.02
2000:v.13.01
2000:v.14.01-2000:v.14.02
2000:v.15.01-2000:v.15.02, 2000:v.15.04-2000:15.06
2001:v.00.01
2001:v.01.01-2001:v.01-08
2001:v.02.01-2001:v.02.02, 2001:v.02.04-2001:v.02.05
2001:v.03.01-2001:v.03.06
2001:v.04.01-v.04.07, 2001:v.04.09-2001:v.04.11
2001:v.05.01-2001:v.05.03, 2001:v.05.05-2001:v.05.06
2001:v.06.01-2001:v.06.02, 2001:v.06.04
2001:v.07.01-2001:v.07.02
2001:v.08.01, 2001:v.08.03-2001:v.08.04
2001:v.09.01-2001:v.09.02
2001:v.10.01-2001:v.10.03
2001:v.11.01-2001:v.11.05
2001:v.12.01-2001:v.12.02
2001:v.13.01
2001:v.14.01, 2001:v.14.03-2001:v.14.04
2001:v.15.02-2001:v.15.09,
1977:00.01, 1986:v.7.01-1986:v.7.02
1997:sec.01.01-1999:sec.02.09, 1999:sec.03.03, 1999:sec.3.05-1999:sec.03.06,
1999:sec.04.02-1999:sec. 07.01,
1999:sec.08.02, 1999:08.04, 1999:sec.10.01-03- 1999:sec.10.05, 1999:sec.11.01,
1999:sec.11.03-11.05, 1999:sec.14.01-2000:sec.01.06
1999:01:01-1999:01-02, 1999:01:05, 1999:04.08, 1999:07.01-07.02
1998:03:03
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2000:v.01:01-2000:v.01.08
2000:v.02.01-2000:v.02.05
2000:v.03.01-2000:v.03.06
2000:v.04.01-2000:v.04:05, 2000:v.04.08, 2000:v.04.10-2000:v.04.11
2000:v.05.01-2000:v.04:06
2000:v.06.01-2000:v.06.03
2000:v.07.01-2000:v.07.02
2000:v.08.01-2000:v.08.04
2000:v.09.01-2000:v.09.02
2000:v.10:01-2000:v.10:05
2000:v.11.01-2000:v.11.03, 2000:v.11.05
2000:v.12.01-2000:v.12.02
2000:v.13.01
2000:v.14.01-2000:v.14.02
2000:v.15.01-2000:v.15.02, 2000:v.15.04-2000:15.06
2001:v.00.01
2001:v.01.01-2001:v.01-08
2001:v.02.01-2001:v.02.02, 2001:v.02.04-2001:v.02.05
2001:v.03.01-2001:v.03.06
2001:v.04.01-v.04.07, 2001:v.04.09-2001:v.04.11
2001:v.05.01-2001:v.05.03, 2001:v.05.05-2001:v.05.06
2001:v.06.01-2001:v.06.02, 2001:v.06.04
2001:v.07.01-2001:v.07.02
2001:v.08.01, 2001:v.08.03-2001:v.08.04
2001:v.09.01-2001:v.09.02
2001:v.10.01-2001:v.10.03
2001:v.11.01-2001:v.11.05
2001:v.12.01-2001:v.12.02
2001:v.13.01
2001:v.14.01, 2001:v.14.03-2001:v.14.04
2001:v.15.02-2001:v.15.09,

CALL NUMBER TA401 .A653
Set 2

Request in Jefferson or Adams Building Reading Rooms
Older receipts 1979:pt.45-2001:pt.15.06

1979:pt.45-2001:pt.15.06

CALL NUMBER TA401 .A653
Set 3

Request in Jefferson or Adams Building Reading Rooms
Older receipts 2001:pt.04.05

2001:pt.04.05

CALL NUMBER TA401 .A653 sect. 04
Section 04--Construction
Set 1
Latest edition only

Request in Jefferson or Adams Building Reading Rooms
Older receipts 2016:v.04.02

2016:v.04.02

LC CATALOG
Library of Congress
101 Independence Ave., SE
Washington, DC 20540

Questions? Ask a Librarian:
https://ask.loc.gov/
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

CALL NUMBER TA401 .A653
Set 1

Request in Jefferson or Adams Building Reading Rooms

Status Not Charged

Older receipts 1977:00.01, 1986:v.7.01-1986:v.7.02
1997:sec.01.01-1999:sec.02.09, 1999:sec.03.03, 1999:sec.3.05-
1999:sec.03.06, 1999:sec.04.02-1999:sec. 07.01,
1999:sec.08.02, 1999:08.04, 1999:sec.10.01-03- 1999:sec.10.05,
1999:sec.11.01, 1999:sec.11.03-11.05, 1999:sec.14.01-2000:sec.01.06
1999:01:01-1999:01-02, 1999:01:05, 1999:04.08, 1999:07.01-07.02
1998:03:03
2000:v.01:01-2000:v.01.08
2000:v.02.01-2000:v.02.05
2000:v.03.01-2000:v.03.06
2000:v.04.01-2000:v.04:05, 2000:v.04.08, 2000:v.04.10-2000:v.04.11
2000:v.05.01-2000:v.04:06
2000:v.06.01-2000:v.06.03
2000:v.07.01-2000:v.07.02
2000:v.08.01-2000:v.08.04
2000:v.09.01-2000:v.09.02
2000:v.10:01-2000:v.10:05
2000:v.11.01-2000:v.11.03, 2000:v.11.05
2000:v.12.01-2000:v.12.02
2000:v.13.01
2000:v.14.01-2000:v.14.02
2000:v.15.01-2000:v.15.02, 2000:v.15.04-2000:15.06
2001:v.00.01
2001:v.01.01-2001:v.01-08
2001:v.02.01-2001:v.02.02, 2001:v.02.04-2001:v.02.05
2001:v.03.01-2001:v.03.06
2001:v.04.01-v.04.07, 2001:v.04.09-2001:v.04.11
2001:v.05.01-2001:v.05.03, 2001:v.05.05-2001:v.05.06
2001:v.06.01-2001:v.06.02, 2001:v.06.04
2001:v.07.01-2001:v.07.02
2001:v.08.01, 2001:v.08.03-2001:v.08.04
2001:v.09.01-2001:v.09.02
2001:v.10.01-2001:v.10.03
2001:v.11.01-2001:v.11.05
2001:v.12.01-2001:v.12.02
2001:v.13.01
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2001:v.14.01, 2001:v.14.03-2001:v.14.04
2001:v.15.02-2001:v.15.09,

CALL NUMBER TA401 .A653
Set 2

Request in Jefferson or Adams Building Reading Rooms

Status c.2 1983, pt. 15.09 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022
c.2 1986, pt. 1.02 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022
c.2 1987, pt. 1.06 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022
c.2 1987, pt. 1.03 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022
c.2 1987, pt. 4.08 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022
c.2 1987, pt. 6.02 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022
c.2 1987, pt. 6.03 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022
c.2 1987, pt. 15.02 Gift; American Institute of Architects / American
Architectural Foundation; 2010; (DLC/PP-2010:100) In Process 09-07-
2022

Older receipts 1979:pt.45-2001:pt.15.06

CALL NUMBER TA401 .A653
Set 3

Request in Jefferson or Adams Building Reading Rooms

Status Not Charged
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Older receipts 2001:pt.04.05

CALL NUMBER TA401 .A653 sect. 04
Section 04--Construction
Set 1
Latest edition only

Request in Jefferson or Adams Building Reading Rooms

Older receipts 2016:v.04.02
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Try the Copyright Public Records System (CPRS) pilot with enhanced search features and filters.

Public Catalog
 Copyright Catalog (1978 to present) at DC4
Search Request: Left Anchored Title = Annual book of A S T M standards
Search Results: Displaying 11 of 47 entries

 

Annual book of A S T M standards : [revision issued annually / Robert P....

Type of Work: Serial
Title: Annual book of A S T M standards : [revision issued annually / Robert P. Lukens, managing standards editor ... [et al.]].

Serial Publication Year: 1997
Serial Key Title: Annual book of A S T M standards

Imprint: Philadelphia : ASTM.
ISSN: 0192-2998

Description: print material.
Notes: Pub. in 48 parts; pub. in 66 v. divided among 16 sections beginning 1983; pub. in multiple vols. divided among 16 sections

per section 2, v. 9, 1996.
Description based on: Pt. 46, 1981.

Copyright Claimant: American Society for Testing and Materials (employer for hire)
Issues Registered: 1997, section 1, v. 01.05. Created 1997; Pub. 1997-04-01; Reg. 1997-04-28; TX0004448393

1997, section 1, v. 01.01. Created 1997; Pub. 1997-04-30; Reg. 1997-07-01; TX0004511610
1997, section 5, v. 05.02. Created 1997; Pub. 1997-05-14; Reg. 1997-07-01; TX0004511604
1997, section 5, v. 05.03. Created 1997; Pub. 1997-05-14; Reg. 1997-07-01; TX0004512031
1997, section 5, v. 05.04. Created 1997; Pub. 1997-05-14; Reg. 1997-07-01; TX0004502831
1997, section 15, v. 15.01. Created 1997; Pub. 1997-05-14; Reg. 1997-07-01; TX0004512020
1997, section 5, v. 05.01. Created 1997; Pub. 1997-05-15; Reg. 1997-07-01; TX0004514352
1997, section 1, v. 01.07. Created 1997; Pub. 1997-05-20; Reg. 1997-07-01; TX0004511609
1997, section 6, v. 06.01. Created 1997; Pub. 1997-05-20; Reg. 1997-07-01; TX0004514354
1997, section 6, v. 06.03. Created 1997; Pub. 1997-05-27; Reg. 1997-07-01; TX0004511608
1997, section 4, v. 04.08. Created 1997; Pub. 1997-06-02; Reg. 1997-07-01; TX0004505908
1997, section 8, v. 08.04. Created 1997; Pub. 1997-06-02; Reg. 1997-07-01; TX0004511607
1997, section 15, v. 15.08. Created 1997; Pub. 1997-06-02; Reg. 1997-07-01; TX0004514355
1997, section 3, v. 03.04. Created 1997; Pub. 1997-06-03; Reg. 1997-07-01; TX0004511606
1997, section 6, v. 06.02. Created 1997; Pub. 1997-06-03; Reg. 1997-07-01; TX0004512021
1997, section 6, v. 06.04. Created 1997; Pub. 1997-06-03; Reg. 1997-07-01; TX0004514353
1997, section 10, v. 10.04. Created 1997; Pub. 1997-06-03; Reg. 1997-07-01; TX0004511605
1997, section 2, v. 02.05. Created 1997; Pub. 1997-06-09; Reg. 1997-06-24; TX0004497884
1997, section 4, v. 04.09. Created 1997; Pub. 1997-06-09; Reg. 1997-06-24; TX0004501912
1997, section 10, v. 10.02. Created 1997; Pub. 1997-06-09; Reg. 1997-06-24; TX0004497878
1997, section 10, v. 10.05. Created 1997; Pub. 1997-06-09; Reg. 1997-06-24; TX0004497882
1997, section 11, v. 11.01. Created 1997; Pub. 1997-06-09; Reg. 1997-06-24; TX0004497877
1997, section 11, v. 11.02. Created 1997; Pub. 1997-06-09; Reg. 1997-06-24; TX0004497876
1997, section 15, v. 15.02. Created 1997; Pub. 1997-06-09; Reg. 1997-06-24; TX0004497879
1997, section 2, v. 02.01. Created 1997; Pub. 1997-06-16; Reg. 1997-06-24; TX0004497885
1997, section 2, v. 02.03. Created 1997; Pub. 1997-06-16; Reg. 1997-06-24; TX0004494719
1997, section 2, v. 02.04. Created 1997; Pub. 1997-06-16; Reg. 1997-06-24; TX0004494718
1997, section 10, v. 10.01. Created 1997; Pub. 1997-06-16; Reg. 1997-06-24; TX0004497883
1997, section 10, v. 10.03. Created 1997; Pub. 1997-06-16; Reg. 1997-06-24; TX0004497880
1997, section 14, v. 14.01. Created 1997; Pub. 1997-06-16; Reg. 1997-06-24; TX0004497881
1997, section 4, v. 04.05. Created 1997; Pub. 1997-06-23; Reg. 1997-07-08; TX0004512205
1997, section 8, v. 08.01. Created 1997; Pub. 1997-06-23; Reg. 1997-07-08; TX0004512208
1997, section 14, v. 14.02. Created 1997; Pub. 1997-06-23; Reg. 1997-07-08; TX0004512210
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1997, section 15, v. 15.09. Created 1997; Pub. 1997-06-23; Reg. 1997-07-10; TX0004512026
1997, section 1, v. 01.03. Created 1997; Pub. 1997-06-30; Reg. 1997-07-08; TX0004512209
1997, section 1, v. 01.04. Created 1997; Pub. 1997-06-30; Reg. 1997-07-08; TX0004512206
1997, section 1, v. 01.06. Created 1997; Pub. 1997-06-30; Reg. 1997-07-08; TX0004512204
1997, section 4, v. 04.04. Created 1997; Pub. 1997-06-30; Reg. 1997-07-08; TX0004512207
1997, section 1, v. 01.02. Created 1997; Pub. 1997-07-02; Reg. 1997-07-02; TX0004502833
1997, section 4, v. 04.10. Created 1997; Pub. 1997-07-02; Reg. 1997-07-09; TX0004502830
1997, section 14, v. 14.03. Created 1997; Pub. 1997-07-02; Reg. 1997-07-09; TX0004502832
1997, section 4, v. 04.03. Created 1997; Pub. 1997-07-09; Reg. 1997-07-22; TX0004515680
1997, section 8, v. 08.02. Created 1997; Pub. 1997-07-09; Reg. 1997-07-22; TX0004515679
1997, section 3, v. 03.01. Created 1997; Pub. 1997-07-23; Reg. 1997-07-28; TX0004515697
1997, section 9, v. 09.01. Created 1997; Pub. 1997-07-23; Reg. 1997-07-28; TX0004520164
1997, section 8, v. 08.03. Created 1997; Pub. 1997-07-25; Reg. 1997-08-19; TX0004528711
1997, section 3, v. 03.02. Created 1997; Pub. 1997-08-01; Reg. 1997-08-19; TX0004521139
1997, section 9, v. 09.02. Created 1997; Pub. 1997-08-01; Reg. 1997-08-19; TX0004521138
1997, section 12, v. 12.01. Created 1997; Pub. 1997-08-07; Reg. 1997-08-19; TX0004530865
1997, section 12, v. 12.02. Created 1997; Pub. 1997-08-07; Reg. 1997-08-19; TX0004521137
1997, section 13, v. 13.01. Created 1997; Pub. 1997-08-07; Reg. 1997-08-19; TX0004521136
1997, section 15, v. 15.05. Created 1997; Pub. 1997-08-07; Reg. 1997-08-19; TX0004534212
1997, section 15, v. 15.06. Created 1997; Pub. 1997-08-07; Reg. 1997-08-19; TX0004521140
1997, section 11, v. 11.05. Created 1997; Pub. 1997-08-26; Reg. 1997-09-11; TX0004475109
1997, section 2, v. 02.02. Created 1997; Pub. 1997-08-28; Reg. 1997-09-11; TX0004475108
1997, section 4, v. 04.01. Created 1997; Pub. 1997-09-08; Reg. 1997-10-02; TX0004557834
1997, section 5, v. 05.05. Created 1997; Pub. 1997-09-08; Reg. 1997-10-02; TX0004557835
1997, section 11, v. 11.04. Created 1997; Pub. 1997-09-12; Reg. 1997-10-02; TX0004557822
1997, section 15, v. 15.04. Created 1997; Pub. 1997-09-12; Reg. 1997-10-02; TX0004559864
1997, section 3, v. 03.03. Created 1997; Pub. 1997-09-17; Reg. 1997-10-02; TX0004559863
1997, section 4, v. 04.02. Created 1997; Pub. 1997-09-19; Reg. 1997-10-02; TX0004559862
1997, section 11, v. 11.03. Created 1997; Pub. 1997-10-01; Reg. 1997-10-22; TX0004575085
1997, section 3, v. 03.05. Created 1997; Pub. 1997-10-05; Reg. 1997-10-22; TX0004563335
1997, section 3, v. 03.06. Created 1997; Pub. 1997-10-10; Reg. 1997-10-22; TX0004575084
1997, section 4, v. 04.07. Created 1997; Pub. 1997-10-10; Reg. 1997-10-22; TX0004571119
1997, section 15, v. 15.03. Created 1997; Pub. 1997-10-10; Reg. 1997-10-22; TX0004563336
1997, section 4, v. 04.06. Created 1997; Pub. 1997-10-15; Reg. 1997-11-12; TX0004584449
1997, section 4, v. 04.11. Created 1997; Pub. 1997-10-23; Reg. 1997-11-12; TX0004584448
1997, section 7, v. 07.01. Created 1997; Pub. 1997-10-23; Reg. 1997-11-12; TX0004577558
1997, section 7, v. 07.02. Created 1997; Pub. 1997-10-23; Reg. 1997-11-12; TX0004580140
1997, section 15, v. 15.07. Created 1997; Pub. 1997-11-03; Reg. 1997-11-12; TX0004580139
1997, section 0, v. 00.01. Created 1997; Pub. 1997-12-19; Reg. 1998-01-13; TX0004604234

Basis of Claim: New matter: compilation of prev. pub. text & additions.
Spine Title: Annual A S T M standards.

Names: Lukens, Robert P.
American Society for Testing and Materials

 

Save, Print and Email (Help Page)
Select Download Format Full Record  Format for Print/Save

Enter your email address:  Email

Help   Search   History   Titles   Start Over

Contact Us  |  Request Copies  |  Get a Search Estimate  |  Frequently Asked Questions (FAQs) about Copyright  |  Copyright Office Home Page  | 
Library of Congress Home Page   

6/26/24, 2:52 PM WebVoyage Record View 1

https://cocatalog.loc.gov/cgi-bin/Pwebrecon.cgi?v1=11&ti=1,11&Search_Arg=Annual book of A S T M standards&Search_Code=TALL&CNT=25&PID=… 2/2

Page 37 of 37


