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1  PARTS OF A PAPER 
 
 
The parts of a paper are as follows: 
 

• Title (and subtitle, if any), 
• Author byline, 
• Abstract, 
• Text, 
• Subheads, 
• References, 
• Peer-review line, 
• Author affiliation note, 
• Publication information, 
• Figures, and 
• Tables. 
 

The following items are optional: 
 

• Equation boxes, 
• Acknowledgment,  
• Appendix, 
• Discussion, 
• References (new references added in the discussion), 
• Author’s closure, 
• References (new references added in the author’s closure), 
• Glossary, and 
• Disclaimer. 

 
Footnotes should never be used in text; any material that an author has included as a footnote 
should be incorporated into the text.  
 
 
TITLE AND SUBTITLE 
 

1. Set the title and the subtitle cap and lowercase. Spell out acronyms unless they are the 
names of computer programs discussed in the text or are on the list of abbreviations appearing in 
the front matter. 

2. If a title includes a colon or em dash, consider what follows to be a subtitle. The 
subtitle should be placed on a separate line and marked as such; the colon or em dash should be 
deleted. The typesetter will set the subtitle in a smaller font than the main title and on a separate 
line. (This treatment is not used in the contents; there, colons are used and main title and subtitle 
are the same size.) 

3. Delete the articles “a,” “an,” and “the” if used at the beginning of the title or of a 
subtitle, unless necessary for sense. In some cases, an article is permissible at the beginning of a 
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subtitle. In the first example below, the leading article should be retained. In the second, the 
leading article should be deleted. 
 

The Decade Mobility Died: America’s Congestion Crisis 

The Development of a Hot-Mix Asphalt Specification 
 

4. Many titles contain the word “using,” which should be avoided if possible. If editing 
is necessary to ensure that the term being modified is clear, give the author an opportunity to 
approve the revised title. 

5. A foreign city, province, or state in a title should be accompanied by its country. A 
U.S. city should be accompanied by its state. The following 11 major world cities do not need to 
be identified by state or country: Beijing, Berlin, Geneva, Hong Kong, London, Moscow, New 
York, Paris, Rome, Singapore, and Tokyo. 

6. Any editorial change made to the title or subtitle of a paper must be approved by the 
author. The editor or production editor should explain in the query why the change has been 
made. When a change is made to conform to TRB style (e.g., the spelling out of an acronym), the 
editor or production editor should explain that the change is required by TRB style and ask the 
author to provide a revised title (e.g., one that avoids the term that must be spelled out) if the 
change is not acceptable. 
 
 
AUTHOR BYLINE 
 

1. Only the authors’ names appear under the title of the paper; their affiliations are given 
in a note at the end of the manuscript (see the section on the author affiliation note).  

2. The authors’ names appear in the order in which they are given in the manuscript. If 
there is any difference between that order and the order given in the Publication Information 
Form (PIF), use the order given in the original manuscript. 

3. If there is a major discrepancy between the authors listed in the PIF and those listed in 
the manuscript (e.g., an author is listed in the PIF but not the manuscript), the editor should 
contact the corresponding author to resolve the discrepancy. In the case of minor discrepancies, 
such as the use of initials versus spelled-out names for first and middle names, use the version 
given in the manuscript.  

4. The name of an author who has two or more papers in a volume should appear 
identically in each paper. 

5. A nickname or informal name should be put in parentheses immediately before the 
last name. 

6. Avoid abbreviations of a name. Use only the first initial. 
 
 
ABSTRACT 
 

1. Each paper must have an abstract of one paragraph. The editor should delete any 
paragraph breaks appearing in the manuscript abstract and any headings (for example, 
“Abstract”). 
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2. An acronym may be used in an abstract if the term appears more than once and if it 
appears in the paper, but it must be spelled out again the first time it is used in the body of the 
paper.  

3. Authors have been instructed to limit their abstracts to roughly 250 words, about 20 
to 25 lines of type. The editor should check the word count of the abstract and, if it is longer than 
250 words, edit it down to that length. 

4. The first person should not be used in abstracts; reference to “the author” should be 
avoided, if possible.  

5. Do not use displayed equations, displayed lists, or reference numbers in the abstract.  
6. Ensure that the abstract is understandable without reference to the paper (i.e., it can 

stand alone). 
 
 
SUBHEADS 
 

1. There are up to five levels of subheads (coded 1 through 5) within the body of the 
paper. Subheads should be used in the order listed below; that is, the first subhead used must be 
Level 1. All levels are set flush left on a separate line except Levels 4 and 5. Subheads should 
conform to the following styles: 
 

Level Form 
1  ALL CAPS, BOLD, FLUSH LEFT 
2  Cap and Lowercase, Bold, Flush Left  
3  Cap and Lowercase, Italic, Flush Left 
4  Cap and Lowercase, Bold, Run in with Text  One-em space between 

head and text 
5  Same as Level 4 Except Italic, No Bold  One-em space between head and 

text 
 

2. Once introduced, a subhead level must appear at least twice within a higher-level 
subhead section. Successive levels of subheads can be stacked. 
 

METHODOLOGY 
 
Characterization of Vehicle Emissions 
 
Regulated In-Use Vehicle Emissions 
 

3. Copy is marked for the compositor by writing the number of the level (e.g., 1, 2, and 
so forth) in the left margin.  

4. The text of a paper should not begin with a subhead. 
5. To avoid confusion with a discussion of the paper by another author, the subhead 

“Discussion” is not used alone. Such a subhead should be changed to “Discussion of Results” or 
other appropriate wording.  

6. “Acknowledgment,” “References,” and “Glossary” are Level 1 subheads.  
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7. A subhead cannot be used to substitute for the noun in the first paragraph that 
follows; the necessary words (such as a concept or program) must be repeated.   

8. A colon is permissible in a subhead. Do not change a colon to an em dash. 
9. In a series of subheads that are numbered steps, use a period after the number rather 

than a comma, colon, or em dash. 
  
 Step 1. Gather Data 
 
10. Unless the omission of an article would change the sense or meaning of the subhead, 

articles at the beginning of a subhead should be deleted. Articles within a subhead should be 
allowed to stand. 
 

Incorrect: The Design of the Experiment 
Correct: Design of the Experiment 
Correct: Other Risks and the New Security Imperative 
 

11. Acronyms that have previously been spelled out in the paper may be used in 
subheads. However, for typographic reasons, avoid the use of an acronym by itself as a Level 2 
subhead. Do not introduce an acronym in a subhead; spell out the phrase in the subhead and 
introduce the acronym at the first text reference. 

12. The “s” in plurals or possessives of acronyms is lowercased. 
 

TRB’s AGENDA  PERSPECTIVES ON MPOs 
 

13. Do not change the capitalization of abbreviations in titles or subheads: lowercase 
abbreviations remain lowercase; uppercase abbreviations remain uppercase. Similarly, names or 
acronyms with irregular capitalization should not be changed. 
 

WesTrack DRIVERLESS VEHICLE DESCRIPTION 
VALUES FOR 80-Mg FREIGHT CARS 
PRESSURE FOR 30-mm HOSE 

 
(“Mg” is the abbreviation for megagram, and “mm” is the abbreviation for millimeter.) 
 
 
ACKNOWLEDGMENT  
 

1. Credit for funding and sponsorship of research should be included in the 
acknowledgment. (The word “acknowledgment” may be singular or plural, depending on the 
context. Also note the preferred spelling.) 

2. Contract and project numbers should be deleted except for projects awarded under 
TRB-related programs such as NCHRP, TCRP, and IDEA. 

3. Follow the author’s practice in spelling out or using acronyms for organizations; that 
is, the full spelling may be used in the acknowledgment, even if the acronym has been defined in 
the paper. However, if the acronym has not been used in the text, spell out the name of the 
organization. 
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4. Third-person singular or plural should be used, not first-person singular, plural, or 
possessive. 

5. Circumlocutions should be eliminated (e.g., “thank,” not “would like to thank”; 
“acknowledge,” not “wish to acknowledge”).  

6. Clauses that begin with “who” in the acknowledgment are usually nonrestrictive and 
require commas.  
 

The authors thank John Smith, who typed the manuscript.  
 

7. If the acknowledgment includes the individual’s name and affiliation, the affiliation is 
introduced by “of” instead of being set off by commas. The acknowledgment does not ordinarily 
include the person’s title; military titles may be used, however.  
 

The authors thank John Smith of the Mayflower Corn Company. 
 
(NOTE: Not “Dr. John Smith”; not “would like to thank” or “wish to thank.”) 

8. Information appearing elsewhere in the paper that would be more appropriate in the 
acknowledgment should be moved there. This information includes text about material taken 
from a dissertation or previous reports on the same subject that form the basis for the paper. 
Disclaimers should be removed from the acknowledgment and placed above the peer-review line 
at the end of the reference section (see p. 7). 
 

APPENDIX 
 

1. Authors have been instructed to avoid the use of appendices, but undoubtedly some 
authors will include them. In most cases, the appendix material should be incorporated into the 
text. In some cases, the material should be left as an appendix. Check with the managing editor 
before deleting an appendix. If the appendix is deleted, a note may be added to indicate that the 
material is available from the author, if the author agrees.  

2. “Appendix” is a Level 1 head (bold, all caps). Any subtitle is in full caps starting on 
the next line; there is no colon at the end of the first line. Even if there is only one appendix, it is 
lettered. 
 

APPENDIX A 
SPEARMAN RANK . . . 

 
3. Subheads in an appendix begin at Level 2. 
4. Tables, figures, and equations are numbered separately from those in the text (A-1, 

A-2, etc.). If there is more than one appendix, numeration starts over in each (e.g., A-1, A-2, . . . ; 
B-1, B-2, . . .).  

5. References in appendices are numbered in sequence with those in the text. For 
example, if the text contains 11 references, the first new reference cited in the appendix is 
numbered 12. The references for the entire paper appear as one list after any appendices.  
 
 



6  Style Manual 2013 
 

 

DISCUSSION 
 
A discussion is a formal response to a paper by another author or authors. 
 

1. The author of a discussion is referred to in the discussion in the first person. The 
author of the paper being discussed is referred to by last name or as “the author”; use initials to 
distinguish two authors who have the same last name.  

2. Figures, tables, and equations are numbered in sequence with those in the paper. 
Acronyms identified in the paper may be used in the discussion without reidentification.  

3. A reference cited in the discussion that was also cited in the main paper is indicated 
by the number used in the main paper. New references in the discussion that did not appear in the 
paper are numbered in sequence with those in the main paper (for example, if the main paper 
contains 15 references, the first new reference in the discussion is numbered 16) and listed under 
the heading “References.”  

4. The order of the parts is as follows:  
– Text,  
– Appendices, 
– References,  
– Discussion,  
– References (references added in the discussion, numbered in sequence),  
– Author’s closure, 
– References (references added in the author’s closure, numbered in sequence), and  
– Peer-review line.  

5. The heading “Discussion” is bold, all caps (the typesetter has specs to differentiate it 
from a Level 1 head). 

6. The affiliation of a discussant is given in italics below the discussant’s name. If there 
is more than one discussant, style their affiliations as in the author affiliation note (p. 7). The 
e-mail address of the discussant (or lead discussant) is given. 
 
 
AUTHOR’S CLOSURE 
 
Authors are given the opportunity to respond to discussions of their papers in a closure, but not 
all choose to do so.  
 

1. In the author’s closure, the author is referred to in the first person, and the discussant 
is referred to by last name or as “the discussant.”  

2. Figures, tables, and equations are numbered consecutively with those in the paper and 
the discussion. Acronyms defined in the paper may be used in the author’s closure without 
definition. 

3. An author’s closure should follow immediately after the discussion to which it refers 
(a closure may respond to more than one discussion):  

– Text, 
– Appendices,  
– References,  
– Discussion 1, 
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– References (new references added in Discussion 1, numbered in sequence),  
– Author’s Closure 1, 
– References (new references added in the author’s closure, numbered in sequence), 
– Discussion 2, 
– References (new references added in Discussion 2, numbered in sequence),  
– Author’s Closure 2, and 
– References (new references added in the author’s closure, numbered in sequence).  

4. The heading “Author’s Closure” (or “Authors’ Closure”) is bold, all caps (typesetter 
has specs to differentiate it from a Level 1 head). 
 
 
DISCLAIMER 
 

1. Disclaimers stating that the opinions in a paper reflect only the views of the author appear 
in italics at the end of the paper, without a heading. Such notes are optional on the part of the 
author.  

2. The wording of the disclaimer will vary from paper to paper; the third person should be 
used. Archaisms or legal terminology (e.g., “herein”) should not be used. See p. 40. 

3. The disclaimer is set in italics, preceded by a rule, and followed by a blank line and then 
the peer-review line (see next section). 

             
The opinions expressed in this paper are those of the author and not those of FHWA. This 
paper does not constitute a standard, specification, or regulation. 

 
The Geometric Design Committee peer-reviewed this paper. 

 
 
PEER-REVIEW LINE 
 

1. A note at the end of the entire paper is used to indicate peer review of the paper. The 
peer-review line is set in italics and preceded by a rule.  

 
The Transportation Demand Management Committee peer-reviewed this paper. 

 
2. The name of the committee or task force that peer-reviewed the paper can be found in the 

PIF. If the PIF indicates that a subcommittee peer-reviewed the paper, the parent committee or 
committees should appear in the peer-review line, not the subcommittee. Occasionally, a section, 
group, or council peer-reviews a paper. 
 
 
AUTHOR AFFILIATION NOTE 

For each author listed in the byline of the paper, the affiliation note gives the author’s 
institutional affiliation at the time the research was performed. The note also identifies the 
corresponding author and provides his or her e-mail address. 
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General Information 
 

1. In the printed volume, the author affiliation note appears at the bottom of the left 
column of the first page of the paper, preceded by a rule. In manuscript it is located after the 
peer-review line on the page preceding the list of figure captions and table titles.  

2. A complete mailing address is required for each author listed in the byline of the 
paper. If there is insufficient information for a full mailing address for any author, the editor 
should query the corresponding author for the missing information. 

3. Nicknames or informal names are not included in the author affiliation note. 
4. Degrees and titles are not included in the note. 
5. Phone numbers and fax numbers are not published in the affiliation note. Except for 

that of the corresponding author, e-mail addresses are not published. 
6. The order for an address in the author affiliation note is as follows: J. Doe, 

Department, University, Hall or Building, Room, Street, P.O. Box, City, State, zip code. The 
correct format for the names of several universities is given in Appendix A (p. 85). 

7. Guidelines for addresses: 
– Omit the article “the” before a university or company name. 
– Spell out “Street,” “Avenue,” “Boulevard,” and so forth in U.S. addresses.  
– Use periods in the abbreviation for “post office”: P.O. 
– Use the two-letter U.S. Postal Service abbreviation for states.  
– Provide all the zip code information available, even if some codes are nine digits 

and others only five.  
– Place Canadian postal codes after the province name: 

J. Emery, John Emery Geotechnical Engineering Limited, Unit 1, 109 
Woodbine Downs Boulevard, Toronto, Ontario M9W 6Y1, Canada. 

For other foreign postal codes, use a similar format when in doubt: city, state or province 
and postal code, country. 

– Use the short form of a country’s name (e.g., South Korea, not Republic of 
Korea). 

– Use American spelling of foreign cities and countries. 
– Allow foreign abbreviations, but capitalize and punctuate according to U.S. rules. 

8. Do not translate an institutional affiliation into English if it is given in a foreign 
language. Stet British spelling for British institutions. Use American spelling for English names 
given by foreign institutions. 

9. End the affiliation note with a period. 

Examples 

Single Author 

Department of Civil and Environmental Engineering,  Pennsylvania State University, 
Sackett Building, Room 223B, University Park, PA 16802. edonnell@engr.psu.edu. 



Parts of a Paper  9 

 

Multiple Authors, Same Affiliation and Mailing Address 

Department of Civil and Environmental Engineering,  Pennsylvania State University, 
Sackett Building, Room 223B, University Park, PA 16802. Corresponding author: E. T. 
Donnell, donnell@engr.psu.edu. 

Multiple Authors, Different Affiliations and Addresses 

Each author’s initials and last name, affiliation, and mailing address are given in the order shown 
in the byline.  

C. J. Khisty, Department of Civil Engineering, University of Minnesota, 500 Pillsbury 
Drive, Minneapolis, MN 55455-0116. P. Shram, DeLeuw, Cather & Company, 1201 
Connecticut Avenue, NW, Washington, DC 20036. C. E. Mann, David Volkert & 
Associates, 4701 Sangamore Road, Bethesda, MD 20016. Corresponding author: C. J. 
Khisty, khisty@umn.edu. 

 
Authors with the same address and affiliation are listed together.  

 
M. D. Finley and E. S. Park, Texas A&M Transportation Institute, Texas A&M 
University System, 3135 TAMU, College Station, TX  77843-3135. W. Huff, 
Wisenbaker Engineering Research Center, Texas A&M University System, 3136 
TAMU, College Station, TX 77843-3136. Corresponding author: M. D. Finley, 
m-finley@tamu.edu. 

 
If authors have identical affiliations and nearly identical addresses (for example, only the room 
number is different), the information should be grouped as much as possible.  
 

T. Jones, Room 308, and J. Smith, Room 412, Transportation Research Building; and E. 
T. Donnell, Department of Civil and Environmental Engineering, Sackett Building, 
Room 223B, Pennsylvania State University, University Park, PA 16802. Corresponding 
author: J. Smith, smith@psu.edu. 

 
Dual Affiliations, Both Current, One Address 
 
The affiliation without the address is given first, followed by a semicolon. The affiliation with 
the address is then given in the standard format. 

J. A. Smith, JAS Consulting; Department of Civil Engineering, Massachusetts Institute of 
Technology, 12 Holyoke Street, Boston, MA 02116 . . . . 

 
Dual Affiliations, Both Current, Two Full Addresses 

 
The institution at which the author was in residence when the research was performed is 
considered the primary affiliation. The other institution is listed as an alternate affiliation at the 
end of affiliation note. 
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R. Shahangian, Institute of Transportation Studies, and P. L. Mokhtarian, Department of 
Civil and Environmental Engineering and Institute of Transportation Studies, University 
of California, Davis, One Shields Avenue, Davis, CA 95616. M. Kermanshah, 
Department of Civil Engineering and Traffic Engineering Research Center, Sharif 
University of Technology, Azadi Avenue, P.O. Box 11365-8639, Tehran, Iran. Alternate 
affiliation for R. Shahangian: Sharif University of Technology, Azadi Avenue, P.O. Box 
11365-8639, Tehran, Iran. Corresponding author: R. Shahangian, 
r_shahangian@mehr.sharif.ir. 

 
Change of Address 
 
The institution at which the author was employed when the research was performed is considered 
the primary affiliation. The new affiliation is given immediately after the primary affiliation. 
 

F. Yang and J. Lu, Transportation/Logistics, Environmental Systems Research Institute, 
380 New York Street, Redlands, CA 92373. Current affiliation for F. Yang: Department 
of Civil Engineering, University Transportation Research Center, City College of New 
York, New York, NY 10031. Y. Yin, Department of Civil and Coastal Engineering, 
University of Florida, 365 Weil Hall, Box 116580, Gainesville, FL 32622. Corresponding 
author: F. Yang, fyang@ccny.cuny.edu. 

 
Author Retired or Deceased 
 

Multiple Authors, Same Affiliation and Mailing Address 

Department of Civil Engineering, University of Minnesota, 500 Pillsbury Drive, 
Minneapolis, MN 55455-0116. (K. Smith, retired.) Corresponding author: C. J. Khisty, 
khisty@umn.edu. 
 
Multiple Authors, Different Affiliations and Addresses 
C. J. Khisty and K. Smith, Department of Civil Engineering, University of Minnesota, . . . 
(K. Smith, deceased.) P. Shram, DeLeuw, Cather . . . . C. E. Mann, TriMet, . . . . 
Corresponding author: C. J. Khisty, khisty@umn.edu.  

 
 
PUBLICATION INFORMATION 
 
The publication information for the paper appears immediately below the author affiliation 
footnote, separated by one blank line. 
 

Transportation Research Record: Journal of the Transportation Research Board, No. xxxx, 
Transportation Research Board of the National Academies, Washington, D.C., 2013, pp. 
xx–xx. 
DOI: 10.3141/xxxx-xx 
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FIGURES AND TABLES 
 

1. Figures are discussed in Chapter 5, p. 73. 
2. Tables are discussed in Chapter 6, p. 77. 

 
 
GLOSSARY 
 
A glossary of definitions for terms used in a paper should come at the end of the paper, before 
the reference section and the acknowledgments. “Glossary” is a Level 1 head. Each entry  begins 
on a separate line. The term is followed by a colon and the definition, which may consist of 
either short phrases or symbols. Runover lines are indented 1 em. 
 

External cost: a cost, such as air pollution, that is imposed on others through mechanisms 
other than market prices.  

Marginal cost: the change in total cost caused by increasing output by one unit.  
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2  STYLE AND USAGE 
 
 
ABBREVIATIONS AND ACRONYMS  
 
Abbreviations and acronyms used in the Record are listed in Appendix B (p. 87). Abbreviations 
and symbols used for statistical and mathematical terms are listed in Appendix C (p. 105). 
 
Definition of Abbreviations and Acronyms 
 

1. Generally, a term or the name of an organization that is used more than once in a 
paper and that is appropriately cited by its acronym or abbreviation should appear first cited in 
full, followed immediately by the acronym or abbreviation in parentheses. An acronym should 
not be given if the term or name does not appear later in the text. 

2. An acronym may not be introduced in a subhead. 
3. An acronym should be defined at its first appearance in text, even if it has been 

defined in a previously cited figure or table.  
4. An acronym that has been defined may be used without further identification in 

subheads, the acknowledgment, and any discussion. However, the use of an acronym by itself as 
a Level 2 subhead should be avoided if possible (see p. 4, Item 11). 

5. Even if an organization is officially known by its acronym (e.g., AAA, AARP), 
expand the acronym at first use; it is likely to be unfamiliar to foreign readers. 

6. Initial caps are not used for terms or phrases that are identified with acronyms but are 
not proper names: 

automatic vehicle identification (AVI), not Automatic Vehicle Identification (AVI) 
commercial vehicle operations (CVO), not Commercial Vehicle Operations (CVO) 
 

7. The following acronyms and terms do not require expansion: 
 
CD-ROM DVD FY IP LED lidar PC 
R&D radar RSS SUV USB zip  

Editors should use good judgment in determining whether expansion of similar expressions is 
necessary or might be more confusing than enlightening. 
 
Use of Abbreviations and Acronyms 
 
Overview 
 

1. If an author has overused acronyms, take a judicious survey and restore some terms. 
Do not use acronyms for terms that are conventionally spelled out, such as “Monte Carlo.”  

2. In the acknowledgment, the author may choose to use the full name of an 
organization for which an acronym was defined in the text. Editors should follow the author’s 
practice in such cases. 
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3. Periods should not be used with abbreviations except when the abbreviation could be 
mistaken for a word. Examples: no. (number); in. (inch). 

4. The abbreviations “a.m.” and “p.m.” are used for time. Do not repeat in a range (e.g., 
7:15 to 8:15 a.m.). Use “noon” or “midnight” rather than 12:00, 12 p.m., or 12 a.m. 

5. Chemical symbols, such as NaCl, are spelled out and defined at first use. 
6. Treatment of September 11: The term “9/11” may be used as an abbreviation for 

September 11, 2001. Define the term in parentheses after the first mention of September 11, 
2001; the term may then appear without further identification: the September 11, 2001 (9/11), 
terrorist attacks . . . . 

Place Names 

1. “Fort” and “Saint” should be spelled out in place names. 
2. Abbreviations are used for names of countries when they are adjectives but not when 

they are nouns; however, “the former USSR” may be used as both adjective and noun.  

U.S. population, UK population (Periods are not used in the acronym “UK.”) 
population in the United States  
population in the former USSR 

3. The traditional abbreviations for states are used in references and tables (e.g., Mich., 
Colo.). The two-letter Postal Service form is used for addresses in the author affiliation and with 
a hyphen for route numbers (e.g., US-17, AL-7). Both forms of state abbreviations are given in 
Table 2-1. 

4. The following examples show acceptable style for route numbers:  

Interstate 80, I-80, I-80S (all acceptable) but I-80 southbound 
US-1 (note that periods are not used), but U.S. Hwy 1 
NY-27  
SR-27 
Montgomery County Route 14  
County Route 14  
Wilson Township Route 14  
Pennsylvania Legislated Route 127  
TCH-401 (Trans-Canada Highway 401)  
FM [farm to market (i.e., a secondary road)] 

Organizations 

1. The acronym for a state’s department of transportation is not formed by combining 
the postal abbreviation for the state with DOT. Instead, the acronym DOT is defined and used 
with the state’s name spelled out in full. 

the Arizona Department of Transportation (DOT), the Arizona DOT 
but the California Department of Transportation (Caltrans) 

NOTE: The article is used because the state’s name functions as an adjective: e.g., “In 2009, the 
Arizona DOT issued regulations.” The locations of the state departments of transportation are 
listed in Appendix D (p. 109). 
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TABLE 2-1  State Abbreviations 
 
  Abbreviation     Abbreviation 
State Traditional Postal   State Traditional Postal 
Alabama  Ala.  AL  

 
Montana  Mont.  MT 

Alaska  Alaska  AK 
 

Nebraska  Neb.  NE 
Arizona  Ariz.  AZ 

 
Nevada  Nev.  NV 

Arkansas  Ark.  AR 
 

New Hampshire N.H.  NH 
California  Calif.  CA 

 
New Jersey N.J.  NJ 

Colorado  Colo.  CO 
 

New Mexico  N.Mex.  NM  
Connecticut  Conn.  CT 

 
New York  N.Y.  NY 

Delaware  Del.  DE 
 

North Carolina N.C.  NC 
District of Columbia  D.C.  DC 

 
North Dakota  N.Dak.  ND 

Florida  Fla.  FL 
 

Ohio  Ohio  OH 
Georgia  Ga.  GA 

 
Oklahoma  Okla.  OK 

Hawaii  Hawaii  HI 
 

Oregon  Ore.  OR 
Idaho Idaho ID 

 
Pennsylvania Pa. PA 

Illinois Ill. IL 
 

Puerto Rico P.R. PR 
Indiana  Ind.  IN 

 
Rhode Island R.I.  RI 

Iowa Iowa  IA 
 

South Carolina S.C.  SC 
Kansas  Kans.  KS 

 
South Dakota  S.Dak. SD 

Kentucky  Ky.  KY 
 

Tennessee Tenn. TN 
Louisiana La. LA 

 
Texas Tex. TX 

Maine Maine ME 
 

Utah Utah UT 
Maryland Md. MD 

 
Vermont  Vt.  VT 

Massachusetts  Mass.  MA 
 

Virginia Va. VA 
Michigan Mich. MI 

 
Washington Wash. WA 

Minnesota Minn. MN 
 

West Virginia  W.Va.  WV 
Mississippi  Miss.  MS 

 
Wisconsin Wis.  WI 

Missouri Mo. MO   Wyoming  Wyo. WY 
 
 

2. The acronym for the U.S. Department of Transportation is U.S. DOT, not USDOT. 
3. Abbreviations of particular agencies: The abbreviation for the Peninsula Corridor 

Joint Powers Board is Caltrain, initial capped as indicated. 
4. In a company’s name, “Incorporated” should be abbreviated “Inc.” 
5. Organizations whose abbreviations were defined in the paper should be spelled out in 

the references [except those listed at the beginning of Appendix B (p. 87)].  
6. Articles are usually not used with acronyms for organizations.  

 
The U.S. Environmental Protection Agency (EPA) issued guidelines. EPA issued 
guidelines.  

Exception: the FBI 
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7. The article is assigned on the basis of how the acronym is pronounced:  
 

an EPA guideline  
a NEPA requirement  
an AASHTO document  

 
Use of Ampersand 
 

1. The ampersand is mainly used to connect letters, not words: 
 
O&M (operations and maintenance) 
R&D (research and development) 
Texas A&M University) 

 
2. If a firm uses an ampersand in its official title, retain the ampersand. 
 

JHK & Associates  John Wiley & Sons 
 
3. An ampersand in the title of a publication should be changed to the word “and.” 
4. Ampersands may be used in table column heads and cell entries if used consistently. 

 
Measurement Units 
 

1. Measurements should be left in the units given by the author. Editors should not 
convert between U.S. customary and SI units. Papers may show measurements in U.S. units 
only, in the International System of Units (SI) only, or both U.S. units and SI units with U.S. 
units first followed by SI units in parentheses or vice versa. 

2. Units of measurement with standard abbreviations are abbreviated when they are 
preceded by a number, whether in text or in tables. Abbreviations for some common units of 
measurement are given in Table 2-2; prefixes used to indicate a power of 10 are given in Table 
2-3. The following units do not have standard abbreviations: degree-day, degree-hour, kip, year, 
month, week, day. 
 

3. If a unit of measurement in text is not immediately preceded by a number, the unit 
must be spelled out. 

 
40 centerline miles 37 lane kilometers 20 vertical feet 
 

4. The diagonal is used to express “per” in abbreviations of measurement units. Spell 
out “per” when the unit is spelled out or when one of the items is not a unit of measurement (e.g., 
12 threads per inch). 
 

40 kg/m2   
24 mi/year   
$0.53/ton-mi  
The number of kilograms per square meter was estimated.  
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TABLE 2-2  Abbreviations of Common Units of Measurement Used Without Definition  

Unit of Measurement Abbreviation Unit of Measurement Abbreviation 
ampere A kip (1,000 lb) * 
angstrom Å kips per square inch ksi or kips/in.2 
British thermal unit Btu liter L 
candela cd lux lx 
centimeter cm meter m 
centistoke cSt micrometer (micron) µm 
Coulomb C mile mi 
cubic centimeter cm3 miles per hour  mph 
day * milliampere mA 
decibel dB millicandela mcd 
degree Celsius °C milliequivalent mEq 
degree Fahrenheit °F milliliter mL 
foot ft million electron volts meV 
gallon gal millisecond ms 
gram g minute min 
gravity, centrifugala g newton N 
hectare ha ounce oz 
hertz Hz pascal Pa 
hour h pound lb 
inch in. pounds force lbf 
joule J pounds (force) per square inch psi or lbf/in.2 
kelvin K second s 
kilogram kg volt V 
kilometer km watt W 
kilometers per hour km/h yard yd 
kilovolt kV year * 
NOTE: See also the list of metric conversion factors in Appendix E, (p. 111). * = not abbreviated. 
aThe abbreviation for acceleration due to gravity, g, is italicized to distinguish it from that for grams, g. 
 
 
TABLE 2-3  Prefixes for Powers of 10 

Power 
of 10 Abbr. Prefix 

Power 
of 10 Abbr. Prefix 

Power 
of 10 Abbr. Prefix 

1015 P peta 102 h hecto 10–6       μ micro 
1012 T tera 101 da deka 10–9    n nano 
109 G giga 10–1     d deci 10–12    p pico 
106 M mega 10–2    c centi 

   103 k kilo 10–3    m milli 
   NOTE: These prefixes are usually with SI units. Prefixes and units retain their lower- or uppercase form  in 

combinations (e.g., kN, kV, MPa). Abbr. = abbreviation. 
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TABLE 2-4  Abbreviations of Customary Measurement Units  

Unit of Measurement Abbreviation Unit of Measurement Abbreviation 
miles per gallon mpg* pounds per square inch psi 
miles per hour mph* revolutions per minute rpm* 
parts per million ppm vehicles per day vpd 
passenger cars per hour pcph vehicles per day per lane vpdpl 
passenger cars per lane pcpl vehicles per hour vph 
passenger cars per hour per lane pcphpl vehicles per hour per lane vphpl 
pounds per cubic foot pcf vehicles per second vps 
NOTE: Define all at first use except those marked with an asterisk. 
 
 

5. Expressions that use the letter “p” to signify “per” (e.g., mph) may be used for 
customary units (see Table 2-4) but not with SI units. 
 

Incorrect: 100 kph  Correct: 100 km/h 
 

6. Abbreviated measurement units in parentheses are used in where lists and in tables 
(column heads, cell entries) to define the unit of measurement. 

7. The abbreviation “ln” stands for “lognormal” and should not be used to abbreviate 
“lane.” 

8. Although it is not an SI unit, “liter” is used as a measure of the volume of liquids and 
gases. Other volume measurements should be given in cubic decimeters or cubic centimeters. 
The only prefix that is used with “liter” is “milli.” Liter should be abbreviated L.  

9. The kilowatt-hour (kW-h) is used in reference to electrical energy only.  
10. Notation for temperature is written without space, and the degree sign is repeated in a 

range. 
 
 5°C (41°F)   60°F to 70°F 

 
The SI unit of thermodynamic temperature is the kelvin, K, which is written without a degree 
sign: 273.15 K.  

11. No space is left between the number and the symbol for degree, minute, and second 
of plane angle: 236° 20´ 42´´. 

12. The percent sign (%) should be used after numbers, if applicable. Repeat in a range. 
  
55% to 60% 
 

13. Do not use the percent sign as a substitute for a word in a phrase—for example, in 
column heading or cell entry in a table. 

 
Incorrect: % Trips by Transit  Correct: Trips by Transit (%)  
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14. The per mille sign (‰) is used infrequently. It signifies a 10th of a percent, or 1 part 
per thousand. The per mille sign should not be confused with the abbreviation for parts per 
million, ppm. 
 
Sound Measurement  
 
The relative power of sound is measured in decibels (dB) (i.e., so many decibels of sound above 
a reference power level). The reference power level must, therefore, be specified. (This section is 
for information only. Do not make changes in measurement units without consulting the author.)  
 

1. Sound pressure measured in decibels against a power level of 20 P with equal weight 
given to all frequencies is termed “sound pressure level” (SPL). The form to use is as follows:  
 

The noise level at the first station was 83 dB(SPL).  
 

2. Sound pressure measured in decibels against a power level of 20 P with unequally 
weighted frequencies is termed “sound level.” Most decibel meters contain networks that weight 
frequencies unequally in order to incorporate in the meter a frequency response similar to that of 
the human ear. Three such weighting networks have been standardized and agreed on and are 
referred to as A, B, and C. The A weighting is given in the example below that shows the form to 
use. 
 

The noise level at the first station was 83 dB(A).  
 

3. In measurements of noise propagation and attenuation, dB used generically refers to 
sound levels of any and all scale weightings. If, therefore, the measurement is intended to be 
inclusive of all scale weightings, it would be inappropriate to assign a reference power level. If 
the author uses dB(A) rather than dB, then maintain this usage, but do not add “(A)” if not 
provided by the author.  
 
Moments 
 
There appear to be at least two kinds of moments, which are called by different names:  
 

1. Moment of inertia, area moment of inertia, moment of area, second moment of area: 
This moment is a property of shape that is used to predict deflections and stresses in beams. It is 
usually measured in millimeters to the fourth power, mm4 (or in.4). Measurements given in 
millimeters are usually expressed in powers of 10 (e.g., 22.6 × 106 mm4).  

2. Bending moment, moment of force, structural moment, torque: This moment is the 
product of the force in newtons (pounds) and distance in meters (feet) from the support. 
Therefore, measurements are in newton-meters (N-m) in SI and poundforce-feet (lbf-ft) in U.S. 
customary. Sometimes customary units are given in foot-pounds, which should not be confused 
with the foot-poundforce for energy, which is converted to joules.  
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CAPITALIZATION 
 
In general, do not capitalize unless there is specific reason to do so. The points below provide 
some guidance; consult the The Chicago Manual of Style, 16th edition, for special cases.  
 
General 
 

1. Incomplete or generic forms of the names of legislative acts are lowercased: 
 

Brady law 
Staggers act 
 

2. Titles that precede or follow a name are capitalized:  
 

Executive Director Robert E. Skinner, Jr.; Robert E. Skinner, Jr., Executive Director 
(but Robert E. Skinner, Jr., is executive director) 

President Obama, the President  
First- and second-level cabinet officers: Secretary of Transportation; Federal 

Aviation Administrator  
High-ranking military officers: the Surgeon General; the Chief of Staff  
Heads of state and high-ranking civilians: the Prime Minister; the Queen; Senator 

Warner; the Senator  
 

3. Shortened forms of proper nouns are lowercased:  
 

Federal-Aid Highway Act; the act  
U.S. Department of the Interior; the department  
Gifford Pinchot National Forest; national forest  
 
Exceptions:  

 
 Transportation Research Board; the Board  
 U.S. Congress; Congress; congressional  
 U.S. Senate; the Senate; senatorial 
 U.S. House of Representatives; the House; the lower house  

 
4. The following words are not capitalized when they stand alone: 

 
government administration  state 
federal  executive branch  city 

 
5. In names of geographic areas, do not capitalize the common noun when it precedes 

the proper noun unless it refers to a governmental unit. 

Snow fell on the state of New York. the Commonwealth of Massachusetts 
an employee of the State of New York Montgomery County 
New York State     The county will receive federal aid. 
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6. Common nouns that follow proper adjectives are not capitalized.  
 

Benkelman beam  
Poisson distribution, Poisson’s ratio  
Ford station wagon  
British thermal unit  

 
7. The full name of the Interstate highways is the Dwight D. Eisenhower National 

System of Interstate and Defense Highways, so in the shortened form, Interstate system, only the 
word “Interstate” should be capitalized.  

8. The name “National Highway System” is capitalized when it refers to the system 
developed by the U.S. Department of Transportation. 

9. Academic degrees are lowercased when written out in full. 
 

master’s degree in civil engineering, but MSCE 
master of arts, but MA 
doctor of philosophy, but PhD 
 

10. Except for common one-word signs, the message of a traffic sign or pavement 
marking in text should be cap and lowercase and should be set in quotation marks.  
 

Two signs were placed that read “All Traffic Exit” and “Interstate Ends.”  
There is a stop sign at the corner. 

 
11. Within a larger sentence, a full sentence set off by parentheses, brackets, or em 

dashes does not begin with a capital letter.  
12. In a series of questions, what follows each question mark is capitalized only if it is a 

full sentence.  
 

What is the relation of Side AB to Side BC? How did you arrive at this answer? 
What is the relation of Side AB to Side BC? to Side AC? 

 
13. Words beginning with “e-” (e.g., e-bikes, e-mail) are capitalized only when they 

begin a sentence.  
 
Titles of Works and Subheads 
 

1. Do not capitalize articles, coordinating conjunctions, or prepositions of four or fewer 
letters.  

2. Exception to Item 1: If two prepositions are separated only by “and” or “or,” and one 
of the prepositions should be capitalized, capitalize both prepositions 

 
Mileage With and Without Fuel Additive 
 

3. Capitalize the first word of a title or subhead and the first word after a major 
punctuation break, regardless of the part of speech. 
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4. Capitalize all subordinating conjunctions (who, which, that). 
5. Capitalize a preposition that appears as the last word in a title. 
6. Capitalize the second element of hyphenated terms. 
7. Do not capitalize “to” in infinitives. 
8. Do not capitalize lowercase abbreviations, whether metric or customary (e.g., km, mi, 

in., mpg). 
9. Capitalize “A Priori,” “In Situ,” and similar terms. 

 
Personal Names 
 

1. English or foreign names with particles should be capitalized as they are given or 
known. Names beginning with lowercase letters are not capitalized when they start a running 
head or an item in the reference list. Such names should be capitalized if they start a sentence. 
 

Vincent van Gogh; van Gogh  
Martin Van Buren; Van Buren  
the Netherlands (New York Public Library Writer’s Guide to Style and Usage, p. 
212) [Note: Delete “the” before “Netherlands” in addresses, references, and in 
referring to Dutch cities in text (Rotterdam, Netherlands).] 

 
2. Chinese names should follow the standard English format (given name followed by 

surname), e.g., Chong-Pin Lin. 
 
Trademarks 
 

1. Trademark names are capitalized unless they are in the public domain.  
 

Dynaflect  Xerox      nylon  
diesel  Fiberglas   fiberglass  
 

2. It is not necessary to include the trademark symbol with the name, except with 
Superpave® at its first mention in the abstract and the text. Subsequent mentions of Superpave 
do not take the trademark symbol, nor is the symbol used when the name Superpave appears in a 
title. 
 
Nouns Followed by Numerals or Letters 
 

1. Nouns used with numerals or with letters to designate a specific referent are 
capitalized.  
 

Appendix A  Case 1    PG 1   
Volume 6   Type 1 cement  Case Study 1   
No. 1   Plan B    Vehicle Class 7 
Class I railroad  but page 6 
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2. If a letter has a generic referent (e.g., the letter is a variable), the noun is lowercased. 
 

origin I, destination J, when I and J refer to any of several possible origins and 
destinations.  

 
3. If it is not clear whether the referent is specific or generic, the noun should be 

lowercased. 
 
Place Names 
 

1. The words “North,” “South,” “East,” “West,” “Midwest,” “Southwest,” and so forth 
are capitalized when they apply to specific geographical regions, especially regions of the United 
States. These words are lowercased when referring to direction and the adjectives “northern,” 
“southern,” “eastern,” “western,” “midwestern,” and so forth are lowercased, except when they 
refer to specific geographical regions. 
     

the industrial North   the Lower 48 
Brazil’s North   Northeast Corridor  
We drove 3 km north.  West Coast 
the northern states   a southwestern ranch  
states of the Midwest   Deep South 
Eastern Shore   I-80 northbound 
 

2. A generic term is capitalized when used in the plural either before or after more than 
one proper name and if, in the singular form and in the same position, it would be recognized  as 
part of each name.  
 

Fifth and Sixth Streets  
Lakes Erie and Huron 
Hudson and Potomac Rivers  
 

3. Popular and legendary place names are capitalized and not enclosed in quotes:  
 

Bay Area  
City of Brotherly Love  
Twin Cities  
 

4. “Earth” is capitalized when used as the name of the planet. 
 
Computer-Related Terminology 
 

1. The names of computer keys are written with an initial cap and are not set in 
quotation marks: “Press the Tab key.” 

2. Abbreviations of file formats are capitalized when they are not used as file name 
extensions; do not capitalize them when they are preceded by a period: PDF; .pdf. 
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3. The names of models, systems, and procedures are capitalized if they have been given 
specific, rather than descriptive, titles or acronyms.  

 
trip distribution model 
gravity model 
DODOTRANS 

 
See Appendix F (p. 113) for a list of computer models and languages. 
 
 
CROSS-REFERENCES 
 
In a cross-reference to a section of a paper, do not cite the subhead. Instead, use a descriptive 
phrase to reference the section. 
 

Incorrect: See “Alternative Models.” 
Incorrect: See Alternative Models.  
Correct: See the section on alternative models. 

 
 
HYPHENATION  
 
Aside from the rules stated in this section on hyphenation, the editor is expected to use judgment 
in hyphenating strings of words. The deciding factor should be whether hyphenation will help or 
hinder the reader. Once a decision is made, the usage should be consistent, at least within the 
paper.  
 
For the hyphenation of terms that frequently appear in the Record, see Appendix G (p. 117). For 
principles of hyphenation, consult The Chicago Manual of Style, 16th edition, Sections 7.31 to 
7.43, pp. 358 to 361, and Sections 7.77 to 7.85, pp. 372 to 384. Follow these guidelines and 
Webster’s Collegiate Dictionary unless the Publications Office has specified another form. Be 
consistent throughout the paper. 
 
Numbers 
 

1. Elements of compound numbers, elements of a fraction that are written out, and 
adjective compounds that have a numerical first element are hyphenated.  
 

Twenty-one people four-fifths of an apple  two-sided question 
4-m-long ramp  4-m (13-ft) long ramp 

 
NOTE: Phrases such as “4-m (13-ft) long ramp” may be recast: 
 

 the ramp 4 m (13 ft) long 
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2. In dimensions of length or width, a hyphen is used after the first and second terms 
whether the unit of measurement is the same for both or different. If the unit of measurement is 
the same for both terms, it is not repeated. There should be one space after the first hyphen if the 
unit of measurement is omitted.  

1- × 1-cm slide  
2- × 4-m timber post 
2-m × 5-cm chart 

 
Prefixes  
 
Prefixes are generally closed up with the word that they modify, except as indicated below. 
 

1. Hyphenate prefixes that are attached to a hyphenated term or capped word.  
 

non-crash-related, but noncrash 
non-English-speaking people 
anti-American  

 
However, use an en dash when one element of a compound term is itself an open compound: 
  

pre–Vietnam War  non–peak hour volume 
 

2. Hyphenate prefixes that would create another word if printed solid or that end with i, 
such as “anti” and “semi,” if they precede a word beginning with the letter “i.” Hyphenate the 
prefix “ex” if the meaning is “former.”  
 

un-ionized (versus “unionized”) 
re-create (versus “recreate”) 
re-form (versus “reform”) 
re-signed (versus “resigned”) 
semi-industrial  
ex-chairman 

 
3. Do not use a hyphen between prefixes and root words to separate two letters that are 

the same, except for the rule cited in Item 2 (e.g., semi-industrial). 
 

posttensioning 
reevaluation 
 

Suffixes  
 
Print suffixes solid (including the suffix “-wide,” e.g., systemwide, regionwide) except for  
 

1. -type (e.g., Japan-type recession, banking-type intermediaries),  
2. -fold when attached to the numbers 10 and above (12-fold, but twofold),  
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3. -like when attached to a word that ends in double letter el (bill-like) or a proper noun 
(Vietnam-like),  

4. -side as part of a modifier when it does not have a geographical referent (user-side but 
dockside), and  

5. -centric unless the word appears in the dictionary (user-centric, machine-centric, 
egocentric). 
 
Measurement Units  
 

1. If two units of measure appear together as a compound measurement, connect them 
by means of a hyphen, not a multiplication sign.  
 

3 N-m  6 kW-h   measure the number of kilogram-kilometers 
2 Pa-s  1 J (1.4 ft-lbf) 
 

2. If a word modifies a unit of measure, do not connect the two unless they are 
hyphenated in Webster’s: 

 
3 lane kilometers  4 person-hours  3 vehicle hours  

 
Adjectives  
 

1. Hyphenate compound adjectives, including those in the comparative form.  
 

a lower-volume road   
well-known writer   

 
However, compounds with “more,” “most,” “less,” “least,” and “very” are not hyphenated unless 
an open compound would create ambiguity. 
 

a more reactive approach 
the most extreme rockfall events 
a less detailed mesh 
 

2. Hyphenate compound modifiers if the first element is a noun, adjective, or adverb and 
the second element is a present or past participle or if they are preposition–noun combinations.  
 

accident-reducing measure   often-cited reference 
middle-aged person    on-ramp lane 
off-peak period     

 
3. Do not hyphenate a compound modifier formed with an adverb ending in -ly. 
 

heavily instrumented section  fully open society 
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4. Do not hyphenate compound adjectives in the predicate position unless they are 
hyphenated compounds in Webster’s:  
 

The operation is trouble free and cost-effective.  
 

5. Hyphenate multiple adjectives only to avoid confusion; recast long strings as 
prepositional phrases if necessary.  
 

emergency vehicle operations 
traffic information center 
transportation system management 

 
6. Do not hyphenate compound ethnicities or nationalities as nouns or adjectives unless 

Webster’s shows them as hyphenated: 
 

Latin American   African-American  Native American 
Chinese American   Italian American  Asian-American 
 

7. Do not hyphenate foreign terms. 
 
in situ examination 
 

8. Use a hyphen, not an en dash, in an acronym derived from a compound modifier 
formed from nouns joined by an en dash.  

  
origin–destination, but O-D 

 
Single Letters or Numbers  
 
Single letters or numbers used with nouns are hyphenated in every case, regardless of what the 
dictionary indicates.  
 
 Student’s t-test  
 W-beam   
 10-spot  
 
Suspended Hyphen 
 

1. A suspended hyphen is used after or before an adjective.  
 

odd- and even-numbered houses 
state-owned and -operated agency 
series of 1-, 3-, and 5-in. nails 

 
2. A prefix that stands alone is followed by a hyphen and a space. 

over- and underestimated 
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ITALICS 
 

1. Neither italics nor boldface is used in the text for emphasis. 
2. Abbreviated units of measurement are not italicized (except g for acceleration due to 

gravity).  
3. Multiletter statistical abbreviations are not italicized (see Appendix C, p. 105). 
4. Abbreviations that are not used as variables are set in roman (H for head, S for spade, 

for example), but abbreviations that are variables are set in italics (L for length, D for distance). 
5. Letters used as mathematical symbols are italicized (see p. 43).  
6. As subscripts to mathematical symbols, words and abbreviations are usually left 

roman, but one-letter abbreviations are italic:  

Xin, Yout, Zpsi, but Xi  

7. Genus and species names are italicized:  

Lactobacillus acidophilus  

The abbreviation for “species” (“sp.” or “spp.”) is left roman. Any rank higher than genus is also 
roman: the order Rosales, the phylum Chordata.  

8. Follow the guidelines for the italicizing of names of legal cases given in The Chicago 
Manual of Style, 16th edition: italicize the names of legal cases mentioned in text (Section 8.81); 
for legal citation style, see Sections 14.281 to 14.291, pp. 769 to 773. 

9. Titles of books, periodicals, and regulations in text and in reference lists are italicized. 
For examples, see the chapter on references in this manual. 

10. A reference to a publication in a series by its number is not italicized. 

NCHRP Report 63 
Special Report 309 
 

11. Project names are not italicized. 

A Framework for Collaborative Decision Making on Additions to Highway 
Capacity (SHRP 2 C01) 
  

12. Individual names, but not classes, of ships, planes, trains, and spacecraft are 
italicized:  

the Spirit of Saint Louis  PCC car    Deepwater Horizon 
a Piper Cub   Amtrak Colonial 
Orient Express    USS Constellation 

 
13. Letters used as letters in figure captions, equation numbers, outlines, footnotes to 

tables, and lists run into text are italicized:  

the letter a Equation 3a  Figure 1b   aStatistically significant   
The following sections cover (a) pipeline safety, (b) emergency transportation, and 
(c) security. 
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14. Chemical symbols, arbitrary designations (Brand X, Subject A, Test B), and letters 
indicating shape (I-beam, S-shaped curve) are not italicized.  

15. Uncommon foreign words are set in italics the first time used and in roman thereafter. 
The following are examples of foreign words and phrases that have been assimilated into the 
English language and are not italicized (consult Webster’s for others):  
 

ad hoc  per se 
a priori  pro bono  
et al.  pro rata 
in situ  vice versa  
in vivo  vis-à-vis 

 
16. In any boldface material (the abstract, headings, captions, etc.), any word or symbol 

that is italic elsewhere in the paper should be set in boldface italic. (Letters used as locants inside 
a figure should not be italic.) 

17. In reference citations, the number of the reference is italicized, but not the 
parentheses surrounding it (see p. 56). 
 
 
LISTS AND OUTLINES 
 
Lists and Sublists 
 

1. Displayed lists are numbered or bulleted paragraphs, sentences, or phrases and 
clauses. 

2. The type of list (numbered or bulleted) should not usually be changed in editing: 
numbered lists submitted by the author remain numbered and bulleted lists remain bulleted. 

3. Lists are punctuated as though they were not displayed, but the first word of each list 
item should be capitalized. 

4. Never use a colon to separate a verb and its objects or a preposition and its objects. 
5. All items in a list must be parallel in construction. Three examples of possible list 

styles are as follows:  
 

• Lists may be numbered or bulleted phrases, sentences, or paragraphs. A single 
listing must be only one of these.  

• Lists are punctuated as though they were not numbered and not displayed.  
• Lists are separated from the rest of the text by a line space above and below.  

 
This is another style, showing that lists  
 

1. May be numbered or bulleted phrases, sentences, or paragraphs;  
2. Are punctuated as though they were not numbered and not displayed; and  
3. Are separated from the rest of the text by a line space above and below.  

 



30  Style Manual 2013 
 

 

Lists may also be styled as follows:  
 

• Lists may be numbered or bulleted phrases, sentences, or paragraphs (a single 
listing must be only one of these);  

• Lists are punctuated as though they were not numbered and not displayed; and  
• Lists are separated from the rest of the text by a line space above and below.  

 
6. Displayed lists are not used in abstracts. A list in an abstract is run in, and a lowercase 

italic letter in parentheses (not a number) is used at the beginning of each entry. If the entries are 
short, lowercase letters need not be used. In the body of the paper, a brief list of phrases or short 
clauses should also be run in and preceded by italicized letters in parentheses, if necessary.  

7. An introductory sentence before a list is not necessary after a heading such as 
“Conclusions” or “Recommendations.”  The first item of such a list should not begin flush left; it 
should be indented.  

8. Lists within lists are sometimes encountered. Items in the sublist are indicated by en 
dashes. Sublists are not separated from the rest of the list by a blank line. Runover lines in the 
sublist align under the number or bullet in the main list. An example is as follows: 
 

• First item in main list, extended by a few words to show that a runover line should 
align at the left margin: 

– First item in sublist, extended by a few words to show that a runover line 
should align under the bullet in the main list, and 

– Second item in sublist, and 
• Second item in main list. 

 
Judgment is necessary in the punctuation of lists containing sublists. In a few cases it may be 
preferable not to punctuate the list. 

9. In three-level lists, the first level should be indicated by bullets or numbers, the 
second level by en dashes, and the third level by numbers if the first level was indicated by 
bullets or by bullets if the first level was indicated by numbers. 

10. Four-level lists should be treated as outlines (see below). 
11. Where lists are discussed on p. 49. 
12. It is acceptable for list items to be numbered as “Step 1,” “Step 2,” . . . , as “Lemma 

1,” “Lemma 2,” . . . , or similarly. Treat such lists as numbered lists; do not add bullets or 
numbers at the beginning of such items. Use a period, not a colon, after “Step 1,” “Lemma 1,” 
and so forth. 
 
Outlines 
 
It is occasionally necessary to present some material in outline form, although it should not be 
encouraged. If it is unavoidable, use the format shown below. Make sure that each level of 
subordination has at least two items. If there is an a, there must be a b, and so forth. Short 
outlines (phrases, etc.) do not require end-of-line punctuation. Use one line of space above and 
below the outline, but not between levels of subordination.  
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1. The first item and all the items that are of similar importance are treated just like items in 
a numbered listing except that runover lines align under the first word.  
a. Items immediately subordinate to these major items should be indented to the 

beginning of text of the major item and turned over to the first word on the line above.  
b. There should be at least two items for each level.  

(1) If further subordination is needed, use numbers in parentheses. 
(2) Indent another notch.  

i. If still further subordination is needed, use lowercase roman numerals. 
ii. Indent another notch. 

NUMBERS 

Numerals Versus Words  

1. Both cardinal and ordinal numbers are expressed as Arabic numerals for the 
following:  

– All numbers used with units of measurement, including physical quantities such 
as distance, length, height, width, area, volume, pressure, temperature, and so forth and 
most references to time: 

2 ft,  1 mi 1 year 5 min but five decades 
3 in.   2 acres 2 weeks 6 s 

– All numbers that have two or more digits (i.e., 10 and higher);  
– All percentages, percentiles, amounts of money, and index values; 
– All numbers that come after a noun (e.g., Part 1, Line 3); and 
– All numbers containing a decimal point.  
– All numbers in tables. 

2. Numbers between zero and nine are spelled out if they do not meet one of the criteria 
in Item 1, even if a number in the same category in the sentence has two digits. 

 10 apples and four oranges 

3. If two cardinal numbers that would usually be expressed as numbers appear in 
succession, both cannot be expressed as numbers. If the first number cannot be spelled out with 
one or two words, the sentence should be recast so that the numbers are not together.  

fourteen 7-h periods  
twenty-one 2-cm boards  
125 boards 2 cm in length  

General Rules 

In all cases, be sure usage is consistent. See also the section on numbers under the section on 
hyphenation (p. 24). 

1. Arabic numerals are preferred to roman numerals for designating items in a series 
(e.g., Case 1, Step 3). Exceptions:  Title I, Class I railroads.  
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2. Commas are used in numbers of four or more digits for both customary and metric 
units of measurement.  
 

10,000 people  2,589,988 km2 1,234 km 
1,00l Arabian nights 9.906650 N 

 
3. There are no spaces between numbers to the right of the decimal point. 
4. Page numbers do not have commas. 
5. In expressions that contain two related units of measure, the conjunction is not used 

and there is no punctuation between the units.  
 

2 ft 7 in.  
3 h 20 min  

 
6. The suffix “th” with numbers or symbols is set on the baseline (i.e., not superscripted) 

immediately after the number or symbol and is in roman type. 
 

the 45th reading 
the jth trip 
 

7. Abbreviations such as K, M, or MM are not used to stand for numbers.  
 

Incorrect: 500 K  Correct: 500,000  
Incorrect: 77 MM Correct: 77,000,000 or 77 million  

 
8. Editors should follow the author’s use of 24-h time or other time systems. A colon is 

used between hours and minutes in the 24-h time system as well as with standard time notation: 
 

05:00  14:38  24:00 9:30 p.m. 
 

9. Editors should follow the author’s practice in indicating significant digits. For 
example, if an author indicates 7.0 kg or 9:00 a.m., do not change the notation to 7 kg or 9 a.m., 
and vice versa. 
 
Money  
 

1. In general, express monetary amounts with symbols:  
 
$0.50 $1.00 €0.75 ₤0.63 
 

The symbols for the euro (€) and pound (₤) are used in the same way as the dollar sign. Mark the 
symbol for the typesetter’s attention on the printout of the edited manuscript.  

2. Use of the word “cents” is also permissible. Use the cents sign (¢) only in tables (both 
in column heads and in the body of the table) and only with a number.  

3. 1 mill = 1/10 of a cent; 1 mil = 0.001 in. (width).  
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4. Foreign currency values need not be converted to U.S. dollars. Instead, an amount in 
foreign currency should be accompanied by a factor for converting the currency to U.S. dollars. 
The conversion factor should be given once in the paper, at the point at which the foreign 
currency is first used, and should include the year for which the conversion applies. 

The project cost €1.2 million (€1 = $1.34 in February 2013). 

5. In contexts where the dollar symbol may refer to non-U.S. currencies, these 
currencies should be clearly identified. See The Chicago Manual of Style, 16th edition, Section 
9.22, p. 472.  

749 U.S. dollars = US$749 
749 New Zealand dollars = NZ$749 
749 Canadian dollars = Can$749 

The designations for dollar currencies other than the U.S. dollar are defined at first use. 

Annual household income was 60,000 to 70,000 New Zealand dollars (NZ$) for 
Group 1 and NZ$80,000 to NZ$90,000 for Group 2.  

6. Merriam Webster’s Collegiate Dictionary, 11th edition, has a table giving the name, 
symbol, and subdivision for the currencies of many countries near the entry for “money.” See 
also The Chicago Manual of Style, 16th edition, Sections 9.21 to 9.26, pp. 472 to 474. 
 
 
PUNCTUATION  

For punctuation issues not addressed in this manual, refer to The Chicago Manual of Style, 16th 
edition, Chapter 6, pp. 305 to 348.   
 
Apostrophe  

1. In plurals of nonwords, the apostrophe is used only to avoid ambiguity:  
 

EALs   1950s 
Yi’s   a’s  

  
2. The apostrophe should not be used to replace numbers in a year. 

 
Incorrect: ’96 Correct: 1996  

 
Brackets  

1. In material that requires two levels of enclosures, the outer enclosure should be 
brackets and the inner should be parentheses.  

[Brown (5) discussed the procedure.]  

However, see the discussion on fences in Chapter 3 (p. 46). 
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2. Brackets are used to enclose material added by someone else to quoted material, 
including a change in capitalization and notation of SI equivalents for customary measurements.  

Colon 

1. A complete sentence following a colon begins with a lowercase letter unless that 
sentence is a question; similarly, words, phrases, and dependent clauses that follow a colon begin 
with a lowercase letter. 

2. A complete sentence following a label ending in a colon is capitalized: 

Note: Values are rounded to two decimal places. 

3. A colon should not appear in a paper title. Usually, what follows a colon should be 
changed to a subtitle. Colons are acceptable in subheads, table titles, and figure captions. 

4. A colon should not be used in a spelled-out ratio. An en dash or hyphens should be 
used instead (for example, cost–benefit ratio, cost-to-benefit ratio). However, a colon is 
acceptable in a ratio expressed in numerals or a ratio of variables. 

5. A colon may precede a displayed list (or equation) only if the introduction to the list 
(or equation) is a complete sentence. A colon may not follow a verb. 

Correct The following are nonflying birds: 
Correct Among nonflying birds are 
Incorrect: Among nonflying birds are: 

Comma  

1. TRB follows the practice of using the serial comma. That is, when a conjunction joins 
the last two elements in a series, a comma is used before the conjunction. 

2. A comma is used before and, if necessary, after “respectively.”  
3. A comma is used before and after the year only if the full date is given.  

We left on June 1, 1979, for Afghanistan. The other group left in August 1980. 

4. In names a comma is used before and after “Jr.” but not a roman numeral. 

Robert E. Skinner, Jr., is executive director; Patrick Murphy III wrote the paper. 

5. A comma is used to set off an introductory phrase but is not necessary if the 
introductory phrase is short.   

In 1980 and 1981 the volume of traffic declined. 
During the winter the roads deteriorated.  

6. A comma is used before a coordinating conjunction (and, but, or, for, so) that 
separates two independent clauses unless the clauses are quite short and closely related (see The 
Chicago Manual of Style, 16th edition, Section 6.28, p. 316). 

7. Two verbs with the same subject should not be separated by a comma (see The 
Chicago Manual of Style, 16th edition, Section 6.29, p. 317). 

The ship veered off course on its first trip but stayed on course on its second. 
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Diagonal  
 

1. The diagonal may be substituted for “per” in measurement units when those units 
(whether SI or customary) are accompanied by numbers and can be abbreviated, for example, 25 
m/s, $8/year, 5 gal/week. See also the discussion of measurement units on p. 16. 

2. In tables, the diagonal may be used in dates that are expressed as numbers (e.g., 
2/17/85) but not to indicate academic (1986–1987) or fiscal (FY 1985–1986) years.  

3. The author’s use of the diagonal should be allowed to stand in certain terms that have 
become commonly accepted (e.g., quality assurance/quality control, or QA/QC) and in cases 
where editing to remove it might alter or destroy the meaning. 

4. The acronym for “not available” is “NA,” not “N/A.” 
5. The expression “and/or” should not be used. See p. 39. 

 
Ellipsis Points  
 

1. In quoted matter, three dots are used to indicate omission of material within a 
sentence; four dots, the first of which is not preceded by a space, are used to indicate omission of 
the end of a sentence, a whole sentence, or more than one sentence.  
 

Three dots: Heavy axle loads may cause spalling, . . . and cracking.  

Four dots: Heavy axle loads can cause spalling and cracking. . . . Four- and 
five-axle loads are the most common. . . .  

 
2. Ellipsis points are not necessary at the beginning of a quotation if the quotation is an 

obvious fragment:  
 

The report states that a test “can fairly and accurately demonstrate ability to perform 
a job.”  

 
3. Ellipsis points are not used at the beginning of a displayed quotation or at the end of a 

displayed quotation that ends with a grammatically complete sentence. 
 
En Dash 
 
The en dash is one-half the length of an em dash and is longer than a hyphen.  
 

1. An en dash is not used to express a range of numbers in the text. The preposition “to” 
is used instead. 

10 to 15 cm 50 to 100 observations 

2. An en dash is used to indicate a range of continuing or inclusive numbers (e.g., dates, 
time, pages, or reference numbers) in references, figure captions, table titles, and tabular 
material, unless the range includes negative numbers:  

1968–1970   pp. 38–40   (1–6)  
420–630 km  –45°C to –32.3°C 
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NOTE: A range expressed with an en dash should never be combined with a preposition. 
 
Incorrect: Study conducted from 1968–1972 
Correct: Study conducted from 1968 to 1972 
 

3. An en dash is used to indicate a crossover year in text.  
 

The agency overspent its budget during FY 1998–1999. 
 

4. An en dash is used to form a compound adjective when one element of the term 
consists of two words or a hyphenated word:  
 

post–Civil War period  
quasi-public–quasi-judicial body  
artificial intelligence–based system  

 
5. An en dash is used to separate two nouns of equal importance that are joined to form 

a unit modifier when the order in which the nouns appear does not affect meaning. 
 

vehicle–highway automation  Smith–Jones–Anderson model  
speed–density considerations  highway–rail grade crossing  
time–volume relationship  origin–destination matrix 
load–displacement curve  land use–transportation scenario 
cost–benefit analysis   birth–death model 

 
NOTE: A hyphen, not an en dash, is used in an acronym derived from a compound modifier 
formed from nouns joined by an en dash [e.g., origin–destination (O-D)]. 
 

6. An en dash is used when one element of a compound term is itself an open 
compound. 

  
 pre–Vietnam War  non–peak hour 
 

Quotation Marks  
 

1. Editors should configure MS Word to use smart quotes rather than straight quotes. 
2. Periods and commas are always placed within closing quotation marks. All other 

punctuation appears after the closing quotation mark, with the exception of question marks and 
exclamation points that are part of the quotation.  
 

He said that the process was “state of the art,” but he did not mean to suggest that it 
would work.  

He said that the process was “state of the art”; this statement in no way implies that it 
will work.  

He queried, “This is state of the art?”  
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QUESTIONS  
 
TRB follows the guidelines in The Chicago Manual of Style, 16th edition, Sections 6.66 to 6.70, 
pp. 328 to 330. 

 
In the sentence “How do beavers build dams?” which words name things? 

How is the resistance of wire affected by doubling its length? by halving its length? 
by halving its diameter?  

It is well to ask, what is the precedent?  

It is well to ask what the precedent is.  

The question is, when will it end?  

The situation (when will it end?) was becoming progressively worse.  
 
 

QUOTATIONS  
 

1. The wording of quoted material should not be changed, but interpolations (in 
brackets) may be added and obvious misspellings should be corrected.  

2. A change in the capitalization of a word in a quotation is indicated by enclosing the 
changed letter in brackets. See The Chicago Manual of Style, 16th edition, Section 13.16 p. 626. 
 
Run-In Quotations 
 

1. Quotations shorter than five manuscript lines are run into the text and enclosed in 
quotation marks. 

2. The quotation is not preceded by ellipsis points. An indirect quotation is not preceded 
by punctuation.  
 

He said that the road was bumpy, congested, and unending.  
He said, “The road was bumpy, congested, and unending.” 
 

3. The reference number is cited in parentheses after the closing quotation mark. See the 
section on reference citations (p. 56). 
 
Displayed Quotations 
 

1. Quotations that are approximately five manuscript lines or longer are displayed 
without quotation marks; shorter quotations in the same paper may be displayed for consistency.  

− The sentence that introduces a displayed quotation usually ends with a comma or 
a colon but may end with a period. 

− The quotation is indented and a blank line is left above and below it. 
− No additional indentation is used in the first line of the quotation. 
− The first word of the quotation may start with either a capital or lowercase letter 

and is not preceded by ellipsis points. 
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− A change in capitalization should be indicated by enclosing the changed letter in 
brackets. 

− The editor should write “display quotation,” circled,  in the left margin of the 
manuscript at the beginning of the quoted material. 
2. The reference number is cited in parentheses after the final punctuation mark. The 

reference citation is in the same size type as the quotation, and no punctuation follows it.  
 
Amount of income appears to be very important in the degree of [transportation] 
difficulty experienced. . . . The percentage of those reporting difficulties rarely rises 
appreciably for either couples or individuals with incomes over the poverty line. (7) 

 
Epigraphs 
 

1. A quotation used as an epigraph is set in roman type, not italics. 
2. The epigraph is indented from the margin, with one line of space above and below it. 
3. A reference number is not used to cite the source. Instead, the name of the author and 

the title of the work are given on a separate line, flush right. A dash is not used before the 
author’s name. 

 
It is a truth universally acknowledged, that a single man in possession of a good 
fortune, must be in want of a wife. 

Jane Austen, Pride and Prejudice 
 
 
SPELLING OF SOME PROBLEM TERMS 
 
acknowledgment 
appendices 
collinear, collinearity 
commute (n., adj.) 
discretize, discretization 
drier (an additive or person who operates dryer)   
driver’s license 
evolutive 
gauge   

but in papers related to railroad engineering:  
− gage (track tool, device by which gage of track is established or measured)  
− gage [of track; distance between gage lines, measured at right angle thereto (standard 
gage is 4 ft 8½ in.)]  
− gage line (a line 5/8 in. below top of centerline of head of running rail or corresponding 
location of tread portion of other track structures along that side nearer center of track) 

heteroscedasticity 
homoscedasticity 
Internet 
intranet 
matrices 
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Poisson distribution 
Poisson’s ratio 
portland cement 
Proctor test 
proved (past participle: “it has proved successful”) 
proven (adjective: “a proven technique”) 
queuing 
Rutgers University 
sulfur  
Thrie beam 
versus (do not abbreviate except in titles of court cases)   
web 
web page 
website 
World Wide Web 
yellow pages 
zip code 
 
The hyphenation of terms that commonly appear in the Record is given in Appendix G (p. 117). 
 
 
USAGE 
 
And/Or 
 
The expression “and/or” should not be used. Often it is clear that either “and” or “or” is meant. 
When both “and” and “or” are meant, rewriting is in order:  
 

Incorrect: . . . along the surface of sliding and/or within the slide mass. 
 Correct: . . . along the surface of sliding or within the slide mass or both.  
 
Incorrect: Heavy axle loads may cause rutting, cracking, spalling, and/or potholes.  
Correct: Heavy axle loads may cause any or all of the following: rutting, cracking, 

spalling, and potholes.  
 
If there is a chance that rewriting will change the meaning or introduce awkwardness, the 
author’s use of “and/or” may be allowed to stand. 
 
The Noun “Data” 
 
Webster’s states that the noun “data” may be considered either singular or plural, depending on 
context. In TRB publications, “data” refers to research, and therefore is always considered a 
plural noun.  
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First Person Pronouns 
 
The use of first person pronouns in Record papers should be avoided to the extent possible, 
except in discussions and closures. First person pronouns may be allowed to stand if their 
removal would cause excessive rewording or a change in meaning. Following are two examples 
of revision to avoid the use of first person pronouns: 
 

Original Substituting Equation 4 into Equation 6, we have Equation 7. 
Revision Substitution of Equation 4 into Equation 6 results in Equation 7. 

Original We can conclude that the frequency of ejections is closely linked to high 
speed. 

Revision Thus, the frequency of ejections is closely linked to high speed. 
 
Gender of Nouns and Pronouns  
 

1. For all titles of positions, occupations, or other identifying categories used in a 
general way, a common-gender noun is used.  
 

Members of Congress will decide whether they wish to adjourn.  
Congressman Moran is not retiring. (NOTE: Congressman.) 
Congresswoman Pelosi is campaigning. (NOTE: Congresswoman.) 

 
2. Follow an organization’s official designation for “chairman.” For TRB, this is 

“chair.” If the official designation is not known, use “chair.” 
3. A common gender is used for pronouns wherever possible; for example, if the noun 

can be pluralized, the pronoun “they” can be used. If this is not possible, both masculine and 
feminine gender pronouns (he and she) are used.  
 

The engineers must be sure that they take precise measurements.  
Each engineer must be sure that he or she takes precise measurements.  
The job will require 107 person-hours.  
  

However, if using both masculine and feminine gender pronouns causes awkwardness or 
wordiness, “he” or “his” should be left as the author used it. If the reference is to a specific 
person, the appropriate noun and pronoun are used. 
 
Legal Terminology and Archaisms  
 
The use of legal terminology and archaisms should be avoided. The following words should not 
be used:  

hence  thereby whereby 
herein  whereas 
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Concise Language 

Editors should delete unnecessary words and phrases such as “interestingly,” “in particular,” “it 
should be noted that,” “it is interesting to note,” and so forth. 

Vehicles 

1. The word “aircraft” includes all airborne vehicles. An “airplane” is a fixed-wing 
aircraft.  

2. The word “car” may be used in papers to designate a passenger vehicle. “Auto” can 
be used for “automobile” if the meaning is clear. “Car” and “automobile” may be used 
interchangeably throughout a paper. However, if a paper deals with rail cars, use “car” only for 
the rail car and “automobile” only for the motor vehicle.  

Where  

The word “where” should be used in text only to refer to location. 
 

Correct The map shows the area where the LRT system is located. 
Incorrect: The number of situations where motorists . . . 
Correct: The number of situations in which motorists . . .  

 
Problematic Words and Phrases 

Do not Use Use 

a number of several 
compare to (except in figurative 

constructions) 
compare with (except in figurative 

constructions) 
e.g. (except in parentheses) for example 
etc. (except in parentheses) and so forth 
i.e. (except in parentheses) that is 
impact (v.) affect or strike (depending on context) 
Korea South Korea, North Korea 
manmade manufactured 
prior to before 
rush hour peak hour 
towards toward 
upon on 

 

Avoid 
as a matter of fact      
due to  
the fact that   
in close proximity   
in order to 

in terms of   
irrespective of 
preplanning  
regarding   
the bottom line
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3  MATHEMATICS 
 
 
TYPOGRAPHIC TREATMENT OF VARIABLES 
 

1. A letter used as a mathematical symbol is italicized: the jth trip. 
2. Variables denoted by more than one letter are typed roman: RRfa. 
3. The preceding rule does not mean that any sequence of two or more consecutive 

letters in an equation should be typed roman. For example, if a, x, and y are each variables, the 
expression axy indicates their product, and each letter should be italicized. 

4. Similarly, subscripts of two or more letters should be italicized if each letter 
represents one variable. For example, aij, italicized as indicated, could denote a variable (a) 
whose value depends on the values of i and j. 

5. Variables sometimes require mixed roman and italic treatment. For example, in the 
expression RRfaj, RR stands for relative risk, fa for fatal accidents, and j for cause. 

6. A word used as a variable is typed lowercase roman. However, an author’s 
capitalization of part of a variable should be allowed to stand: TotEmi = total emissions. Such 
expressions may come from computer programs or models, which should not be changed. 

7. Greek letters are not italicized. The Greek alphabet is given in Appendix H (p. 121). 
8. Boldface may be used for vectors. An author’s use of boldface for a vector should be 

allowed to stand. 
9. Abbreviations of the functions and operators listed in Table 3-1 are commonly set in 

roman type. 
 
 
SYMBOLS 
 
Some Symbols and Their Meanings 
 
≈  approximately equal to 
⇒  implies   

A ⇒ B is read “A implies B” 
⇔  two-way implication 

A ⇔ B is read “A implies B and B implies A” or “A if and only if B.”  
∀ “for any” or “for all” 
∃ “there exists” 
∈ “belongs to” or “is a member of” 
∑  summation sign 

∏  product sign 

∫  integral sign 

 
See The Chicago Manual of Style, 16th edition, Table 12.1, p. 584, for a full list of common 
mathematical signs and symbols. 
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TABLE 3-1  Mathematical Functions and Operators 

Abbreviation Function or Operator Abbreviation Function or Operator 
ad adjoint lim inf limit inferior 
Ai Airy function lim sup limit superior 
arg argument ln logarithm  
Bd Bound log logarithm 
cl closure Log principal log 
Coker Cokernel lub or l.u.b. least upper bound 
cos cosine max maximum 
cosh hyperbolic cosine min minimum 
cota cotangent mod modulus 
coth hyperbolic cotangent P property 
cov covariance  Re Real 
det determinant  sin sine 
dim dimension  sinh hyperbolic sine 
exp exponential SL Special Linear 
GL General Linear sp spin 
glb or g.l.b. greatest lower bound Sp Symplectic 
grad a vector operator sup superior or supremum 
hom homology Szg Suzuki group 
Im Imaginary tan tangent 
inf inferior or infimum tanh hyperbolic tangent 
int interior tr trace 
ker kernel var variance 
lim limit  wr wreath 

NOTE: These abbreviations are set roman. 
aSometimes abbreviated “ctg” by non–North American authors. Change “ctg” to “cot.” 
 

Summation Sign 

1. The author may show an index of summation and limits of summation. For example, 
in the expression 

∑
=

5

1i
ia

 
the index of summation, i, varies from 1, the lower limit of summation, to 5, the upper limit. This 
is a shorthand way of writing a a a a a1 2 3 4 5+ + + + . Sometimes the author will indicate only the 
index of summation. For example, in the expression  

∑
i

ia  

the author probably intends i to take on all values that are appropriate to it in the context. 



Mathematics  45 

 

2. Double and triple summations occur frequently. For example, 
 

323122211211

3

1

2

1
 aaaaaaa

i j
ij +++++=∑∑

= =

 

 
3. The forms 
 
∑

i
ia

       
and  

 
∑iai 
 
 

mean the same thing. The first is usually used in displayed equations; the second may be more 
common in a mathematical expression that is run into the text. 
 
  
Product Sign 
 
The product sign is similar in many ways to a summation sign. For example,  

 

∏
=

3

1i
ai 

 
is a compact way of writing a1 × a2 × a3. 
 
Doubled Sign 
 
When a less than sign (<) or a greater than sign (>) is doubled, the meaning is intensified. For 
example, “A << B” means that A is much less than B. 
 
Ways of Indicating Multiplication and Division 
 

1. If A and B are two variables, the following are ways to indicate A times B:  
 

A × B A B⋅  B A∗   AB  A(B)   
 
Retain the author’s usage; for example, do not arbitrarily change a multiplication dot or asterisk 
to a cross. NOTE: An asterisk used as a multiplication sign should be marked to be centered 
vertically on the line rather than as a superscript. 
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2. The following are ways to indicate A divided by B: 
 

A/B  A
B

 A ÷ B 

 
Fences 
 

1. The most common enclosures are as follows: 
 

parentheses ( )     brackets [ ]     braces { } 
 

2. Authors often attach a special meaning to different types of enclosures (parentheses, 
brackets, and braces). Therefore, enclosures should be left in the order indicated by the author. 
See Mathematics into Type, 1999 edition, p. 20. 

3. Editors should count pairs of enclosures to ensure that the author has not omitted the 
closure of a parenthesis or bracket in error. 
 
 
EXPONENTIATION 
 

1. Raising an expression to a power (exponentiation) is denoted by superscripting the 
expression. In this context, the superscript is called an exponent. For example,  

 
A × A × A = A3 

 
that is, A is raised to the third power, denoted by the exponent 3. This operation is defined for 
fractional and negative exponents as well as for positive integer exponents. NOTE: A–x is the same 
as 1/Ax. 

2. The preceding statement is sometimes applied in the following way: meters per 
second per second is normally written m/s2, but sometimes it is written m ⋅ s–2. However, the use 
of negative exponents with units of measure should be avoided where possible. 

3. Some authors indicate raising 10 to a power by writing “E [the power].” For example, 
the following two expressions are equivalent, although the second one is preferred.  

 
To convert square miles to square meters, multiply the number of square miles by 
2.589988 E+06. 
To convert square miles to square meters, multiply the number of square miles by 
2.589988 × 106.  

 
4. Taking the square root of an expression is the same thing as raising the expression to 

the ½ power. That is, for any expression A, A  is the same as A1/2. Some editors make this 
change whenever they see a square root sign. Such a change is not incorrect, but it is 
unnecessary. Editors may have been encouraged to make this change because, in  
the days before computers, the second form was easier to typeset for a complicated expression A. 

5. The term e is used to denote the base of natural logarithms. (Of course, an author may 
define e differently in a particular paper.) This term turns up often in equations; usually it is 
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exponentiated. The terms ex and exp x are identical in meaning. The exp x notation is convenient 
in avoiding complicated superscripts. For example, an editor may avoid a double superscript by 
changing e x2 1−  to exp(x2 – 1). An editor may avoid a fraction in a superscript by changing  
 

e
a b
c d

−
+   

 
to  
 

exp a b
c d

−
+  

 

 
 
SUBSCRIPTS AND SUPERSCRIPTS 
 

1. In both displayed equations and symbols that occur in text, if a symbol has both 
subscripts and superscripts, they will ordinarily be set one directly above the other (stacked). For 
an exception, see The Chicago Manual of Style, 16th edition, Section 12.38, p. 598. 

2. Fractional superscripts in text and equations are set thus: A1/2. Subscripts are set 
similarly: A1/2. Other common numerical fractions in text should not be stacked.  (e.g., they 

should be set as ½, not 2
1

) to avoid awkward leading when typeset The following fractions are 
available from the keyboard in MS Word: ¼, ½, ¾, ⅓, ⅔, ⅛, ⅜, ⅝, ⅞. (Select the Insert tab, then 
the Symbol button. If you do not see the symbol you want, select More Symbols at the bottom of 
the box.) Fractions not available through the keyboard should be set in line (e.g., 1/16).  
 
 
USE OF LEADING ZERO 
 
A zero is used before a decimal point unless a quantity is definitely a probability (p), alpha level 
(α), correlation coefficient (R2, r2, r, ρ), or likelihood ratio. [Probabilities are always less than 1 
and greater than 0 (p = .05, .01, etc.).] 
 
 
SPACING AROUND NUMBERS AND SYMBOLS 
 

1. No space should appear on either side of a colon used to express a ratio (e.g., 3:2, 
B:C). 

2. A space is used before and after mathematical operators and relational signs. 
 

10 + 2 = 12  10 – 2 = 8  10  2 = 20 
x ≤ y    x > y   x ≠ y 
a ∈ A 

 
3. Exceptions to the preceding rule: 

− A plus sign used to mean “or more” is closed up with the number: 40+ kN. 
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− A plus-or-minus sign used to indicate the number itself or the negative of the 
number is closed up with the number: ±2. 

− A greater than, less than, greater-than-or-equal-to, or less-than-or-equal-to sign 
used as a modifier rather than as a verb is closed up with the number. 
 
 The number of readings was large (>50). 
 
4. A space is used before and after a plus-or-minus sign that expresses a range. For 

example, the range 38 to 42 may be expressed as 40 ± 2.  
5. The “for any” sign (∀) is closed up with the symbol to its right. 
 

∀x ∈ X 
 

6.  No space precedes or follows an operator or a comma in a subscript or superscript. 
 

ex–1  ai,d+1 
 
 
USE OF PARENTHESES IN DEFINING VARIABLES 
 

1. When a variable in the text that follows verbal expression is in apposition, it should 
be enclosed in parentheses, or in brackets if the symbol expression contains parentheses.  
 

Viscosity (V) was measured after each test. 
Constant duration of loading (aT) and constant duration of recovery [(1 – a)T] can be 
calculated.  

 
2. Parentheses are not used if the meaning is restrictive:  

 
   When the equation is solved for time T2, delivery time (DT) must be included.  
 
 
EQUATIONS 
 
General Rules 
 
These guidelines on editing and setting equations are from Mathematics into Type (updated 
edition, 1999), Sections 2.4 through 3.4. Editors and proofreaders should read and become 
familiar with this material.  
 

1. There should be one line of space above and below a displayed equation.  
2. Editors should indicate spacing, if not typed properly in manuscript, according to the 

rules in Mathematics into Type, Section 3.1, or The Chicago Manual of Style, 16th edition, 
Section 12.16, p. 587.  

3. Summation signs (Σ), product signs (Π), and integral signs (∫) should be marked on 
manuscript and set as text size. In displayed equations, a larger symbol should be used. 
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4. Editors should follow the author’s style for vectors. With algorithms and matrices, 
editors should follow the author’s style for layout but correct problems of capitalization, 
punctuation, italicization, and bolding. 

5. If a displayed equation is numbered, an Arabic numeral is used, set roman and placed 
flush right in parentheses. Equations do not have to be numbered. If the author does not refer to 
an equation, it should be left unnumbered, but the numbered equations should be in the correct 
sequence.  

6. In displayed equations, fractions should be stacked. In run-in text, fractions in 
equations should be set in line; if that is not possible, the equation should be displayed. If 
groupings are ambiguous in linear format (e.g., 1/n + 1), the editor should query the author. 

7. Space is used between ellipsis points and between an ellipsis point and a comma that 
precedes or follows it. 

 
j = 1, 2, . . . , 10.  

 
If the ellipsis points are between operators, the points are aligned on the operators. 

 
j = 1 + 2 + · · · + 10. 

 
Where Lists 
 
All variables used in an equation must be defined. Variables are commonly defined in a list that 
follows the equation, the where list, which may be displayed or run into text, depending on the 
number of variables to be defined (see below). Authors may also define variables in the 
paragraph that introduces the equation. It is also acceptable for an author to define all variables 
used in the paper in a single notation list or in a table.  
 
The rules for where lists are as follows: 
 

1. A list of three or more variables (or two if they are complex) is displayed. 
 

where  
 
 d = distance (m),  
  t = time (s), and  
 n = number of trips. 

 
− The where list is preceded and followed by a blank line. 
− The word “where” (without a colon) is flush left and followed by a blank line. 
− The variables defined are single spaced and, in manuscript, aligned on a 

paragraph indent. (The typesetter aligns the list of variables on the equals signs. The 
editor should mark the list for alignment on the equals signs.) 

− The order in which the author has defined the variables should not be changed. 
However, see Items 7 and 8 below.  
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− Each item in the list is followed by a comma or semicolon, as appropriate, except 
the last item, which has a period. The word “and” is placed at the end of the item next to 
the last one.  

− Measurement units are given in parentheses and abbreviated. The word “in” is not 
used before the parenthesized unit. 

− An article adjective is not used after the equals sign in a displayed where list. 
2. A list of one or two variables is run into the paragraph that follows the equation rather 

than displayed, unless one of the variables is complex.  
− A blank line separates the equation from the paragraph. 
− The word “where” is lowercase and flush left. The definitions of the variables 

immediately follow the word “where” in sentence fashion. Equals signs are changed to 
“is” or “are” unless what follows is a mathematical expression.  

 
where d is distance (m) and t is time. 

 
3. Variables defined for one equation are not defined again in subsequent equations. 
4. If a variable appears in an equation but not in the where list, and the term has not 

been defined in the text, a preceding where list, a table, or a list of notations, the editor should 
query the author for the definition. (NOTE: Editors should not ask the author to define terms 
listed in Table 3-1 or other common mathematical notation. See also Items 5 and 6 below.) 

5. Sometimes an expression in an equation is defined in the associated where list in a 
slightly disguised form. Consider the following equation and where list: 
 

σ = C r
a

f x C r
a

f x C r
a

f x1

1 2

1 2

1 2

2 3

3 2

3






+ 





+ 





− / / /

( ) ( ) ( )  

 
where 
 

σ = stress distribution, 
 r = distance from the crack tip, 

a = half-length of the crack, 
x = angle measured from the plane of the crack, 
Ci = constants involving the externally applied load, and 

 fi = known functions of x only. 
 
C1, C2, and C3 are defined in the “Ci = constants” line. The reader will understand that i takes on 
the values 1, 2, and 3 in the where list and similarly for f1, f2, and f3. 

6. The notation “d” is often used to express a differential. In the following expressions, 
“d” would not need to be defined in an accompanying where list. 
 

nXA
dN
da )(=  
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

























β′−γ′=








a
dN
da
W

a
J i

*

 

 

2

2 )()()(
21 dx

xwdCxwCxp PP −=  

 
dY = εTdx 
 

∫
−

ε
ν−

=
2/

2/

)(
1

h

h

zdzzEM  

 

∫ ∫
∞

=

π

=θ
µµµµ θωθ=ωµ

0

2

0

),,,(),,,(
r

drd z  rPDrCa z  kP  

 
7. A where list within a where list should be avoided.  
8. Whenever possible, a displayed equation that is part of a where list should be moved 

to appear as the first item in the where list or, if the equations are numbered, to follow the where 
list. Examples are given in Box 3-1. If neither of these options is possible, an equation within a 
where list is placed flush left with blank line spaces above and below and with no end 
punctuation. 
 
Equation Boxes 
 

1. An equation may be presented in an equation box.  
2. Equation boxes are numbered sequentially. The words “equation box” are set all caps, 

boldface, flush left above the box, followed by the box number.  
3. A descriptive title may or may not follow the equation box number. If used, the 

descriptive title is styled like a table title: boldface, initial caps, with two spaces separating it 
from the box number. A period is not used at the end of the title. 
 

EQUATION BOX 1  Title of Box 
 
4. An equation box may also be used to present an algorithm. The box title in such a 

case also is “Equation Box,” styled as shown above. 
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BOX 3-1 
Treatment of Equations in Where Lists  
 
 
Option 1 
 
Display the where list equation first, followed by “and,” which is placed flush left, followed by 
a blank line space and the variable definitions indented and aligned on the equals signs. 
 

mKC
dN
da )(∆⋅=

                                                                
 
where  
 

minmax KKK −=∆  
 
and 
 
 Kmax, Kmin  = maximum and minimum K value in each loading cycle, 
 a   = crack length, 
 N  = number of loading cycles, and 
 C and m  = regression coefficients. 
  
Option 2 
 
Move the numbered equations in the where list to follow the list. For example, the original 
where list following Equation 10 below includes Equations 11 to 14:  
 

4
J JM D

S
L
−

=
 (10) 

 
where 

 
            L, W, and C = length, width, and perimeter of the bounding box, respectively; 
                            A = area of the moving object; and 
                            MI = horizontal coordinate of moving object centroid, defined as  
 

( , )

( , )

O R

j Li T
I O R

j Li T

i p i j
M

p i j

==

==

×
=

∑∑

∑∑
 (11) 

 
(continued) 
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BOX 3-1 (continued) 
Treatment of Equations in Where Lists 
 
 

                          MJ  = vertical coordinate of moving object centroid, defined as  
 

( , )

( , )

O R

j Li T
J O R

j Li T

j p i j
M

p i j

==

==

×
=

∑∑

∑∑
 (12) 

 
                           DI  = horizontal coordinate of the bounding box centroid, defined as  

 

2I
LD =

 (13) 
 

                          DJ  = vertical coordinate of the bounding box centroid, defined as  
 

2J
WD =

 (14) 
 
 
Move Equations 11 to 14 out of the where list as shown below: 
 

4
J JM D

S
L
−

=
 (10) 

 
where 
 
 L, W, and C = length, width, and perimeter of the bounding box, respectively; 
                       A  = area of the moving object; 
                      MI  = horizontal coordinate of moving object centroid, defined as  
    Equation 11; 
                     MJ = vertical coordinate of moving object centroid, defined as  
    Equation 12; 
                      DI  = horizontal coordinate of the bounding box centroid, defined as  
    Equation 13; and 
                      DJ = vertical coordinate of the bounding box centroid, defined as 
    Equation 14. 
 

 
(continued on next page) 
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BOX 3-1 (continued) 
Treatment of Equations in Where Lists 
 
 

( , )

( , )

O R

j Li T
I O R

j Li T

i p i j
M

p i j

==

==

×
=

∑∑

∑∑
 (11) 

 

( , )

( , )

O R

j Li T
J O R

j Li T

j p i j
M

p i j

==

==

×
=

∑∑

∑∑
 (12) 

 

2I
LD =

 (13) 
 

2J
WD =

 (14) 
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4  REFERENCES 
 
 
WHAT IS A REFERENCE? 
 
The purpose of listing references is to indicate to the reader where the source can be located.  
The reference list of the paper includes the following as sources: 
 

• Published works,  
• Presentations at conferences or annual meetings, 
• Academic theses,  
• Works available in electronic form, and  
• Works accepted for publication or in press.  

 
A reference to a paper in the same Record volume should be treated in the same way as any other 
published reference. 
 
 
WHAT IS NOT A REFERENCE? 
 

1. The following sources are not placed in the reference list. Citations to such sources 
should be given in the text in parentheses: 

− Legislative acts. 
− References to standards of standard-setting organizations, such as standards for 

AASHTO, ASTM, and ANSI, which are placed in text in parentheses as follows: 
• (AASHTO T 99), 
• (ASTM D698-64), and 
• (ANSI S12.8). 

If the standard or method is the subject of the text and is not cited as a reference, it should 
not be enclosed in parentheses. 

− Specifications. 
− Personal communications (A. Griffith, personal communication, Oct. 9, 2002). 
− Unpublished works that have not been accepted for publication (A. Griffith, 

unpublished work, Oct. 9, 2002) 
NOTE: A book with “Specifications” or “Standards” in the title can be a reference. 

2. Legal cases can be cited in text without complete bibliographic information being 
listed in the references (e.g., Smith v. Jones). A reference list containing bibliographic 
information for legal cases should be left as is. For legal citation style, see The Chicago Manual 
of Style, 16th edition, Sections 14.281 to 14.291, pp. 769 to 773. 
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SOURCES OF INFORMATION FOR REFERENCES 
 
The following sources are useful for locating full citations for references or determining whether 
a paper has been published: 
 

• TRID: http://trid.trb.org/; 
• TRB Publications Index: http://pubsindex.trb.org; and 
• TRB library: 202-334-2989 (Jessica Fomalont); fax: 202-334-2527; e-mail: 

jfomalont@nas.edu. 
 
 
REFERENCE CITATIONS 
 

1. Reference numbers are cited sequentially in the text. If the first citation of a reference 
occurs in a table or figure, the number of the reference is determined first by the location of the 
table or figure callout in the text and then by the location of the reference citation in the table or 
figure (from left to right and top to bottom). Therefore, in page layout, reference citations may 
not appear to be in sequence. 

2. Reference numbers follow in sequence for discussions, closures, and appendices. 
3. Reference citations are in italic in roman parentheses, as follows: 

− Citation of a single reference (3). 
− Citation of two or more references (1, 2, 6). 
− Citation of a consecutive sequence of references (1, 5–9). 

4. A reference cited as a source in a figure caption or table title is cited by the reference 
number alone. See pp. 75 and 78, respectively. 

5. References cited in text or in the body of a table or figure must include the author’s 
name. 

 
Incorrect:   as documented in (16). 

 Correct, single author:   as documented by Smith (16). 
 Correct, two authors:   as documented by Griffith and Wyatt (14). 
 Correct, more than two authors: as documented by Griffith et al. (11). 
 

6. Reference callouts should be placed in the least obstructive place in the sentence, 
where possible. 

 
Incorrect: Eck (15) presented the definitive model. 
Correct: Eck presented the definitive model (15). 
Correct: The work of Eck (15) and Griffith et al. (16) was instrumental in the 

development of the definitive model.  
 

7. Reference citations at the end of a direct quotation run into the text appear outside the 
quotation marks and before the final punctuation: “The percentage of those reporting difficulties 
rarely rises appreciably for either couples or individuals with incomes over the poverty line” (7). 
See p. 38 for placement of the source of block quotations. 
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8. When a reference in the text is to a specific page number of the published work, that 
page number should appear not in the reference list but in the text, as follows: (12, p. 245). Only 
inclusive page numbers for the complete work (if known) or inclusive page numbers for a paper 
are given in the reference list (see below), at the very end of the source: “. . . Washington, D.C., 
1988, pp. 235–256.” 
 
 
EDITING REFERENCES 
 
This section summarizes rules for editing references. Examples are give in the section of 
examples beginning on p. 62. 
 
General Rules 
 

1. Each reference entry ends with a period. 
2. Terms such as ibid., idem, op. cit., or loc. cit. are not used. 
3. If the reference list includes both a paper presented at a conference and a report or 

journal in which that paper has been published, the reference with the conference information 
should be deleted. 

4. Ordinals are abbreviated 1st, 2nd, 3rd, and so forth. 
5. All organization names are spelled out in the reference list (except in titles) even if 

the acronym or abbreviation has been used in the text. The exceptions are those organizations 
whose acronyms are listed at the beginning of Appendix B (p. 87). 
 
Basic Arrangement of Information 
 

1. Report: 
 

Author. Title. Report no. Publisher, Place of Publication, date.  
 

2. Journal paper: 
 

Author. Title of Paper. Title of Journal, Volume number, Issue number, date of 
publication, pages. 

 
Note that each Record volume is considered a book, not an issue of a journal, and “In” 
precedes the title. 
 
3. Electronic publication: 

 
Author. Title. Publisher, Place of Publication, date (if known). URL. Accessed [date 
accessed by author, if provided]. 
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Authors 

1. All authors are listed if at all possible. If author names are missing, query the author 
or look up the source in TRID, in the TRB Publications Index, or through a general Internet 
search. 

2. Authors are listed as follows (note that there is a space between initials unless they 
are hyphenated): 
 

One author: Smith, J. P. Title of Book. 
Two authors: Smith, J. P., Jr., and J.-C. Corot. Title of Paper. 
Three or more authors: Smith, J. P., III, T. J. Jones, and M. L. Green. Title of Book. 

Editors 
 
An editor’s name follows the title of a work if the reference is to a paper inside the larger work. 
Otherwise, the editor’s name appears where the author’s name would appear, followed by “(ed.).” 
 

• Smith, J. (ed.). Title of Book. Publisher, . . . . 
• Brown, J. D, and T. L. Jones. Title of Paper. In Title of Book (J. D. Edwards and L. 

Bones, eds.), Publisher, . . . . 
 
Corporate or Government Author 
 

1. An organization is not given as the corporate author if it is given as the publisher. 
 

The State of Black Omaha: 1978. Urban League of Nebraska, Inc., Omaha, 1978.  
 

2. The same principle applies to publications authored by a government agency. Where 
possible, an office, board, bureau, or division of the agency may be cited as the author: 
 

National Science Board. Science and Engineering Indicators 2008. Two volumes 
(Volume 1, NSB 08-01; Volume 2, NSB 08-01A). National Science Foundation, 
Arlington, Va., 2008. 

 
3. If both a consulting firm and a government agency are given as publishers and there 

is no personal author, the consulting firm is given as the corporate author and the government 
agency as the publisher: 
 

Peat, Marwick, Mitchell, & Company. Transportation Forecasting. U.S. Department 
of Transportation, 1983.  

 
4. If a personal author is given but it is unclear that the author is an employee of the 

consulting firm, cite the organizations as joint publishers, separated by a semicolon: 
 

Hughes, L. Transportation Forecasting. Charles River Associates, Boston, Mass.; 
U.S. Department of Transportation, 1984.  
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Titles 
 

1. The following titles are italicized: 
− Book titles, 
− Report titles, 
− Journal titles, 
− Magazine titles, 
− Newspaper titles, 
− Series titles, and 
− Manual titles. 

2. Quotation marks are not used around paper, chapter, or article titles.  
3. “Volume” and “Report” are not abbreviated when they are part of a title. 
4. An ampersand in the title of a publication should be changed to the word “and.” 
5. The title of a paper, report, or book ends in a period. 
6. Report numbers and series numbers come after the title and end with a period:  

 
Title. Report DOT-RD-75-196. Publisher, . . . 
Title. Final report. . . . 

 
7. Editors should not translate the title of a work that has been cited in a foreign 

language. However, the author may provide the English translation of the title of such a work, 
followed by the language of the original work in parentheses. 
 

Congestion in Tokyo (in Japanese). 
 
Edition 
 
The edition follows the title and is abbreviated:  
 

Title, 3rd ed. Publisher, . . . 
Title, rev. ed. Publisher, . . . 

 
Academic Thesis 
 
Designation as an academic thesis follows the title and ends with a period. The academic 
department is not include in the reference. 

 
Author. Title of Thesis. MS thesis. Rutgers University, Newark, N.J., 2008. 
Author. Title of Thesis. MS thesis. University of Virginia, Charlottesville, 2005. 
Author. Title of Dissertation. PhD dissertation. University of Texas at Austin, 2010. 
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Proceedings 
 
The words “Proceedings of the” should be abbreviated “Proc.” if the publication is unique or 
irregular. 
 

Spang, R. M. 1987. Protection Against Rockfall—Stepchild in the Design of Rock 
Slopes. Proc., 6th International Conference on Rock Mechanics, Montreal, Quebec, 
Canada, Balkema, Rotterdam, Netherlands, pp. 551–557. 

 
The words  “Proceedings of the” should be spelled out if they are part of the name of a journal. 
 

Kurek, J., J. L. Kirk, D. C. G. Muir, X. Wang, M. S. Evans, and J. P. Smol. Legacy of a 
Half Century of Athabasca Oil Sands Development Recorded by Lake Ecosystems. 
Proceedings of the National Academy of Science, Vol. 110, No. 5, 2012, pp. 1761–1766.  

 
TRB Annual Meeting and Other Conference Presentations 
 

Presented at 78th Annual Meeting of the Transportation Research Board, Washington, 
D.C., 1999. 
 

Editors should check to see whether a paper presented at a TRB meeting or conference was 
published or is scheduled for publication by searching the TRB Publications Index at 
http://pubsindex.trb.org. If the paper was published, the editor should change the reference to 
give the publication information. If a TRB annual meeting presentation was made in the series 
year, the editor should flag the reference for the attention of the production editor.  
 
Publisher 

1. TRB publications require special treatment. See Box 4-1 at the end of this chapter for 
the organization to be cited as publisher and examples. 

2. Cabinet-level entities are preceded by “U.S.”: 

U.S. Department of Transportation 
U.S. Department of the Interior 
U.S. Department of Homeland Security 

3. Most lower-level and non-cabinet-level entities are not preceded by “U.S.”: 

Bureau of the Census (Commerce) 
National Park Service 
Transportation Security Administration (Homeland Security) 

Exceptions: 

U.S. Fish and Wildlife Service (Interior) 
U.S. Coast Guard (Homeland Security) 
U.S. Environmental Protection Agency 
USDA Forest Service 
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4. Spell out all state departments of transportation and government agencies except 
those agencies listed in the beginning of Appendix B (p. 87). 

5. If an association is the publisher of a periodical, give the volume, number, and date as 
in the case of a periodical. Do not list the association as the publisher.  

6. Cite AASHO instead of AASHTO as a publisher only for publications issued through 
1973. 
 
Place of Publication 
 

1. The place of publication includes the city and state, or for foreign publishers, the city 
and country. For Canada, the province is included. Country names are not abbreviated. 

 
Reading, Mass. 
Rotterdam, Netherlands 
Markham, Ontario, Canada 
 

NOTE: The state or country is omitted for the following 11 cities:  
 
Beijing Hong Kong New York Singapore 
Berlin London Paris  Tokyo 
Geneva Moscow Rome 
 

2. The traditional abbreviations for state names are used (see Table 2-1, p. 15).  
− Alaska, Hawaii, Idaho, Iowa, Maine, Ohio, and Utah are not abbreviated.  
− Note the following abbreviations: Colo., Ore., Mont., N.Mex., N.Dak., S.Dak. 

3. If a country name is translated, the name of the city must also be translated: Cologne, 
Germany, not Köln, Germany. 

4. If the name of a publisher includes the name of the state or country, the state or 
country name is not repeated in the place of publication. 
 

University of Michigan, Ann Arbor, 1984 
Netherlands Organisation for Scientific Research, The Hague 

 
5. For U.S. government agencies, the place of publication is omitted if it is Washington, 

D.C. Five U.S. government agencies that are not located in Washington are 
− Transportation Systems Center, U.S. Department of Transportation, Cambridge, 
Mass.; 
− U.S. Army Corps of Engineers Cold Regions Research and Engineering 
Laboratory, Hanover, N.H.; 
− U.S. Army Engineer Waterways Experiment Station, Vicksburg, Miss.; 
− U.S. Geological Survey, Reston, Va.; and 
− U.S. Railroad Retirement Board, Chicago, Ill. 
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Date of Publication 
 

1. Standard abbreviations are used for months. September is abbreviated “Sept.” March, 
April, May, June, and July are not abbreviated.  

2. If the source has been accepted for publication but has not yet been published, the 
date is given as “forthcoming.” 

3. Foreign expressions for volume and number should be translated. 
 
Page Numbers 
 
Page numbers in the reference list must be inclusive of the entire title in the reference. Page 
numbers are separated with an en dash: pp. 265–293. 
 
Electronic Sources 
 

1. The following information is included: 
− Corporate or personal authors, 
− Title of the document or publication,  
− Publisher (if available), 
− Place of publication (if available),  
− Publication date (if available),  
− Complete URL, and  
− Date accessed (if provided by the author). 

2. The italicization of titles follows the rules for printed publications and documents. 
3. The uniform resource locator (URL) identifies the location of the source on the 

Internet. Case should be preserved because it may be significant. Include “http://” if given.  
4. In manuscript, do not break URLs. In pages, URLs may be broken across lines after a 

period, question mark, slash, or hyphen; do not add hyphens.  
5. Do not edit, delete, or update references to electronic sources.  
6. Remove all hyperlinks.  

 
 
EXAMPLES  
 
TRB Publications and Conference Presentations 
 
See Box 4-1 at the end of this chapter for guidance on changes to the titles of TRB series 
publications and the name of the organization to be cited as publisher. 
 
ACRP Report 
 

Ricondo and Associates, Inc., Booz Allen Hamilton, Inc., George Mason University, 
and National Service Research. ACRP Report 20: Strategic Planning in the Airport 
Industry. Transportation Research Board of the National Academies, Washington, D.C., 
2009. 
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Annual Meeting Presentation 
 

Green, B. J. Uses of Concrete. Presented at 78th Annual Meeting of the Transportation 
Research Board, Washington, D.C., 1999. 

 
The reference listing should usually omit mention of the Annual Meeting DVD (or CD-ROM). 
Follow the format given above: “Presented at XXth Annual Meeting. . . .” 
 
Bulletin  
 

Dehlen, G. L. Flexure of a Road Surfacing, Its Relation to Fatigue Cracking, and 
Factors Determining Its Severity. Bulletin 321, HRB, National Research Council, 
Washington, D.C., 1962, pp. 26–39.  

 
Circular and Electronic Circular 
 

Transportation Research Circular 191: Recommended Procedures for Vehicle Crash 
Testing of Highway Appurtenances. TRB, National Research Council, Washington, 
D.C., Feb. 1978.  
 
Transportation Research Circular E-C025: Safety-Conscious Planning. TRB, National 
Research Council, Washington, D.C., 2001. 
http://onlinepubs.trb.org/Onlinepubs/circulars/ec025.pdf. 

 
The publisher of Circulars numbered E-C043 and above is “Transportation Research Board of 
the National Academies.” See Box 4-1 at the end of this chapter. 
 
Conference Proceedings 
 

Franklin, W. Bond Financing: Issues and Strategies. In Conference Proceedings 15: 
Transportation Finance for the 21st Century, TRB, National Research Council, 
Washington, D.C., 1997, pp. 91–98. 

 
The publisher of Conference Proceedings numbered 27 and above is “Transportation Research 
Board of the National Academies.” See Box 4-1 at the end of this chapter. 
 
Highway Capacity Manual 
 
The first Highway Capacity Manual was published in 1950 jointly by the Highway Research 
Board and the Bureau of Public Roads. The second edition was published by the Highway 
Research Board in 1965 as Special Report 87. The third edition was published by the 
Transportation Research Board in 1985 as Special Report 209 and was updated in 1994 and 
1997 (the 1997 update has a publication year of 1998). The 2000 edition, sometimes referred to 
as HCM 2000, is now considered the fourth edition and is not a Special Report. The fifth 
edition is the Highway Capacity Manual 2010. Examples of how to style Highway Capacity 
Manual references follow. Note: In text, HCM is not italicized. 
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Special Report 209: Highway Capacity Manual, 3rd ed. (1997 update). TRB, National 
Research Council, Washington, D.C., 1998. 

 
Highway Capacity Manual. TRB, National Research Council, Washington, D.C., 2000. 

 
Highway Capacity Manual 2010. Transportation Research Board of the National 
Academies, Washington, D.C., 2010. 

 
HRB Proceedings  
 

McMahon, T. F., and E. J. Yoder. Design of a Pressure-Sensitive Cell and Model 
Studies of Pressures in a Flexible Pavement Subgrade. Highway Research Board 
Proceedings, Vol. 39, 1960, pp. 650–682. 

 
Mechanistic–Empirical Pavement Design Guide 
 

ARA, Inc., ERES Consultants Division. Guide for Mechanistic–Empirical Design of 
New and Rehabilitated Pavement Structures. Final report, NCHRP Project 1-37A. 
Transportation Research Board of the National Academies, Washington, D.C., 2004. 
http://www.trb.org/mepdg/guide.htm. 

 
Mechanistic–Empirical Pavement Design Guide, Interim Edition: A Manual of 
Practice. AASHTO, Washington, D.C., 2008. 

 
NCHRP Report 
 

Claffey, P. NCHRP Report 111: Running Costs of Motor Vehicles as Affected by Road 
Design and Traffic. HRB, National Research Council, Washington, D.C., 1971.  

 
The publisher of NCHRP Reports numbered 480 and above is “Transportation Research Board 
of the National Academies.” See Box 4-1 at the end of this chapter. 
 
NCHRP Synthesis of Highway Practice  
 

Zegeer, C. V. NCHRP Synthesis of Highway Practice 91: Highway Accident Analysis 
Systems. TRB, National Research Council, Washington, D.C., July 1982.  

 
The publisher of Syntheses numbered 303 and above is “Transportation Research Board of the 
National Academies.” See Box 4-1 at the end of this chapter. For NCHRP publications other 
than Reports or Syntheses, follow a style similar to that given above. 
 
Record Paper 
 

1. The title of the Record series changed with Record 1653, and the organization to be 
cited as the publisher changed with Record 1781. See See Box 4-1 at the end of this chapter for 
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the title of the Record series and the organization to be cited as publisher and examples of 
reference style for TRB papers. 

2. The format for a reference to a paper being published in the volume being edited is 
the same as for a reference to a paper published in a separate volume. Editors should use xxxx for 
the Record number, xx–xx for the page numbers, and mark the reference for the attention of the 
production editor. 

3. Some issues of the Record (e.g., Numbers 1696, 1819, 1879, and 1989) have been 
published in two-volume format. In such cases, the volume number is included in the reference, 
as follows: 
 

Paul, A. Large and Small Incrementally Launched Structures. In Transportation 
Research Record: Journal of the Transportation Research Board, No. 1696, Vol. 1, 
TRB, National Research Council, Washington, D.C., 2000, pp. 122–130. 

 
Tang, M.-C. Aesthetics of Cable-Stayed Bridges. In Transportation Research 
Record: Journal of the Transportation Research Board, No. 1696, Vol. 2, TRB, 
National Research Council, Washington, D.C., 2000, pp. 34–43. 

 
SHRP 2 Report 
 

SHRP 2 Report S2-C02-RR: Performance Measurement Framework for Highway 
Capacity Decision Making. Transportation Research Board of the National Academies, 
Washington, D.C., 2009. 

 
Special Report  
 

Monismith, C. L. Considerations in Airport Pavement Management. In Special Report 
175: Research in Airport Pavements, TRB, National Research Council, Washington, 
D.C., 1978, pp. 10–34.  

 
Special Report 211: Twin Trailer Trucks. TRB, National Research Council, 
Washington, D.C., 1986.  

 
The publisher of Special Reports numbered 266 and above is “Transportation Research Board 
of the National Academies.” See Box 4-1 at the end of this chapter. 
 
State of the Art Report  
 

Kieselbach, R. Safety of Flawed Seamless Gas Cylinders. In State of the Art Report 3, 
TRB, National Research Council, Washington, D.C., 1986, pp. 9–15.  

The publisher of State of the Art Reports numbered 9 and above is “Transportation Research 
Board of the National Academies.” See Box 4-1 at the end of this chapter. 
TCRP Report 
 

KFH Group, Inc. TCRP Report 79: Effective Approaches to Meeting Rural Intercity Bus 
Transportation Needs. TRB, National Research Council, Washington, D.C., 2002. 



66  Style Manual 2013 
 

 

The publisher of TCRP Reports numbered 82 and above is “Transportation Research Board of 
the National Academies.” See Box 4-1 at the end of this chapter. 
 
TR News 
 

Bryer, T., and K. S. Opiela. A Bold National Safety Initiative. TR News, No. 201, 
March–April 1999, pp. 7–10, 31. 

 
Webinar 
 

Peshkin, D. Pavement Preservation Strategies and Techniques for High-Traffic-Volume 
Roadways. Presentation for TRB Webinar, Transportation Research Board of the 
National Academies, Washington, D.C., 2010. 

 
Other Examples 
 
Association  
 

Doolittle, F. W. Studies in the Cost of Urban Transportation Service. American Electric 
Railway Association, New York, 1916.  

 
Book  
 

Shinar, D. Psychology on the Road: The Human Factor in Traffic Safety. John Wiley & 
Sons, Inc., New York, 1978.  

 
University of Michigan. Public Attitudes Toward Auto Insurance. U.S. Government 
Printing Office, 1970.  

 
Morris, G., D. Treadwell, and L. Cox. Transportation Energy Conservation Data Book, 
3rd ed. Report ORNL-5765. Oak Ridge National Laboratory, Oak Ridge, Tenn., 1981.  

 
CD-ROM 
 

Solaimanian, M., J. Harvey, M. Tahmoressi, and V. Tandon. Test Methods to Predict 
Moisture Sensitivity of Hot-Mix Asphalt Pavements. In Moisture Sensitivity of Asphalt 
Pavements (CD-ROM), Transportation Research Board of the National Academies, 
Washington, D.C., 2004, pp. 77–110. 

 
Chapter in a Book  
 

Shunk, G. A. Urban Transportation Systems. In Transportation Planning Handbook 
(J. D. Edwards, Jr., ed.), Prentice Hall, Englewood Cliffs, N.J., 1992, pp. 88–122.  
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Conference Presentation  

Venuat, M. Effect of Elevated Temperatures and Pressures on the Hydration and 
Hardening of Cement. Presented at 6th International Congress on the Chemistry of 
Cement, Moscow, 1974.  

Congressional and Executive Reports  

Follow The Chicago Manual of Style, 16th edition, Sections 14.293 to 14.304, pp. 774 to 778.  

Federal Government Report  

Dempsey, B. J. Climatic Effects of Airport Pavement Systems: State of the Art. Report 
DOT-RD-75-196. FHWA, U.S. Department of Transportation, 1976.  

Briggs, R. The Impact of the Interstate Highway System on Nonmetropolitan Growth. 
Office of University Research, U.S. Department of Transportation, 1981.  

Journal  

Pasanen, E., and H. Salmivaara. Driving Speeds and Pedestrian Safety in the City of 
Helsinki. Traffic Engineering and Control, Vol. 34, No. 6, 1993, pp. 308–310.  

 
NOTE: The preferred format for papers in the Transportation Research series of journals 
published by Elsevier is the shortened form of the title (e.g., Transportation Research Part A). 
However, if the author has consistently used the extended form of the journal title (e.g., 
Transportation Research Part A: Policy and Practice) do not delete the extension. If the author 
has used the shortened form of the title in some references and the extended form in others, 
change all such references to the shortened form. 
 
Newspaper Article 
 
Eliminate an article adjective preceding the name of a newspaper. 
 

Fairfax Weighs Buildup Around Metro Stations. Washington Post, Jan. 19, 2001, p. B1.  
 
PowerPoint Presentation 
 

Verret, S. Available Existing Standards: API RP2 Series. Presented at Offshore Wind 
Energy Projects Workshop, Transportation Research Board of the National Academies, 
Washington, D.C., Mar. 25, 2010. 
 
Devoy, S. D. Safety Principles for Construction and Operations: A Marine Surveyor’s 
Perspective. Presented at Offshore Wind Energy Projects Workshop, Transportation 
Research Board of the National Academies, Washington, D.C., Mar. 25, 2010. 
http://onlinepubs.trb.org/onlinepubs/mb/Offshore%20Wind/Devoy.pdf. Accessed Feb. 
14, 2013. 
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Proceedings  
 
Indicate where conference was held, the publisher (association), and location.  
 

Franklin, J. A. Safety and Economy in Tunneling. Proc., 10th Canadian Rock 
Mechanics Symposium, Kingston, Ontario, Canada, Vol. 1, 1975.  

 
Mitchell, P. W. The Concepts Defining the Rate of Swell of Expansive Soils. Proc., 4th 
International Conference on Expansive Soils, Denver, Colo., Vol. 1, ASCE, New York, 
1980, pp. 106–116.  

 
Regulation  
 

U.S. Department of Energy. Federal Energy and Planning Programs: Methodology and 
Procedures for Life-Cycle Cost Analysis. Final rule. 10 CFR, Part 436, 1981.  

 
Tape File  
  

Census of Population and Housing: 1980. Summary Tape File 3. Missouri State 
Library, Jefferson City, 1983.  

 
Thesis or Dissertation  
 

Gonet, G. E. A Preliminary Investigation of the Fuel Consumption Characteristics of 
Freeway Ramp Metering. MS thesis. Virginia Polytechnic Institute and State 
University, Blacksburg, 1979.  

 
Lord, D. The Prediction of Accidents on Digital Networks. PhD dissertation. University 
of Toronto, Ontario, Canada, 2000. 

 
University Report  

Berg, W. D., and T. N. Notbohm. Traffic Performance and Transit Ridership—Impacts 
of Closing the University Avenue Contra-Flow Bus Lane. Department of Civil and 
Environmental Engineering, University of Wisconsin, Madison, 1980.  

 
Electronic Source 
 

Borthwick, D. Report of the Montara Commission of Inquiry. Montara Commission of 
Inquiry, Commonwealth of Australia, 2010. 
http://www.ret.gov.au/Department/Documents/MIR/Montara-Report.pdf. Accessed 
Mar. 3, 2011. 
 
Stevens, R. C. Testimony Before U.S. Senate Special Committee on the Year 2000 
Technology Problem. Sept. 10, 1998. 
http://www.senate.gov/~y2k/statements/091098stevens.html. Accessed Oct. 5, 1998. 
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FHWA, U.S. Department of Transportation. Budget Estimates, Fiscal Year 2008. 
http://www.fhwa.dot.gov/budget/fy2008/index.htm. Accessed Jan. 14, 2009. 

 
Energy Information Administration, U.S. Department of Energy. Annual Energy 
Outlook 2005 with Projections to 2025. 
http://www.eia.doe.gov/oiaf/archive/aeo05/index.html. Accessed March 3, 2006. 

 
COS Governance. Center for Offshore Safety. 
http://www.centerforoffshoresafety.org/governance.html. Accessed Feb. 1, 2013. 
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BOX 4-1 
Matrix of Series Titles and Publishers of TRB Publications 
 

Over the years, the titles of TRB series publications and the name of the organization to be cited 
as publisher have undergone changes. These elements are summarized here. On the basis of the 
publication series and the number of the publication, choose the publication title and the 
publisher from the table below. For TRB series not listed here, please consult the TRB 
Publications Index, http://pubsindex.trb.org/. 
 
Publication title (xx indicates series number) 

A. Highway Research Circular xx [continue with full title] 
B. Transportation Research Circular xx [continue with full title] 
C. Highway Research Record xx 
D. Transportation Research Record xx 
E. Transportation Research Record: Journal of the Transportation Research Board, No. xx 
 
Publisher 
X. HRB, National Research Council, Washington, D.C. 
Y. TRB, National Research Council, Washington, D.C. 
Z. Transportation Research Board of the National Academies, Washington, D.C. 
 
All ACRP, HMCRP, and SHRP 2 reports use Z as the publisher. Publications of the first SHRP 
use NRC only, not TRB. 
 
Publication Series and Number Title Publisher 
Circular 

  Under 160 A X 
160–E-C042 B Y 
E-C043 & above B Z 

Conference Proceedings 
  Under 27 * Y 

27 & above * Z 
NCHRP Report 

  146 & below * X 
147–479 * Y 
480 & above * Z 

NCHRP Synthesis of Highway Practice 
  23 & below * X 

24–302 * Y 
303 & above * Z 

 
(continued ) 
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BOX 4-1 (continued) 
Matrix of Series Titles and Publishers of TRB Publications 
 

Publication Series and Number Title Publisher 
Record 

  Under 480 C X 
480–1652 D Y 
1653–1780 E Y 
1781 & above E Z 

Special Report 
  Under 144 * X 

144–265 * Y 
266 & above * Z 

State of the Art Report 
  Under 9 * Y 

9 & above * Z 
TCRP Report 

  Under 82 * Y 
82 & above * Z 

TCRP Synthesis 
  Under 45 * Y 

45 & above * Z 

* Title is not treated differently. 

 
Examples  
 
The first paper below appeared in Record 1641. The second paper appeared in Record 1890. On 
the basis of the table appearing on the preceding page, choose Title D and Publisher Y for the 
first paper and Title E and Publisher Z for the second. The references will read as follows: 
 

Vanek, F. M., and E. K. Morlok. Energy Use Disaggregated by Commodity: Comparisons 
and Discussion. In Transportation Research Record 1641, TRB, National Research 
Council, Washington, D.C., 1998, pp. 3–8. 
 
Dock, F. C., B. S. Bochner, and E. Greenberg. Multidimensional Framework for Context-
Based Design of Major Urban Thoroughfares. In Transportation Research Record: Journal 
of the Transportation Research Board, No. 1890, Transportation Research Board of the 
National Academies, Washington, D.C., 2004, pp. 81–87. 

 

 
(continued on next page) 
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BOX 4-1 (continued) 
Matrix of Series Titles and Publishers of TRB Publications 
 

The first reference below is to a paper that appeared in Circular 492. The second is to Circular 
E-C043 as a whole. On the basis of the table, choose Title B and Publisher Y for the first and 
Title B and Publisher Z for the second. The references will read as follows: 
 

Leiby, P., and J. Rubin. Sustainable Transportation: Analyzing the Transition to Alternative 
Travel Vehicles. In Transportation Research Circular 492: Transportation, Energy, and 
Environment: Policies to Promote Sustainability, TRB, National Research Council, 
Washington, D.C., 1999, pp. 54–82. 
 
Transportation Research Circular E-C043: Significance of Restricted Zone in Superpave 
Aggregate Gradation Specification. Transportation Research Board of the National 
Academies, Washington, D.C., 2002. 

 
The titles of Conference Proceedings, NCHRP Reports, NCHRP Syntheses of Highway 
Practice, Special Reports, State of the Art Reports, and TCRP Reports are not differentiated in 
the table on p. 95. Give the full title of the publication, and give the appropriate publisher as 
determined in the table: 
 

Conference Proceedings 31: Geospatial Information Infrastructure for Transportation 
Organizations: Toward a Foundation for Improved Decision Making. Transportation 
Research Board of the National Academies, Washington, D.C., 2004. 
  
Special Report 250: Air Traffic Control Facilities: Improving Methods to Determine 
Staffing Requirements. TRB, National Research Council, Washington, D.C., 1997. 
 
Special Report 281: Transmission Pipelines and Land Use: A Risk-Informed Approach. 
Transportation Research Board of the National Academies, Washington, D.C., 2004. 
 

For publications of ACRP, CTBSSP, HMCRP, and NCFRP, follow the same model as for 
publications of NCHRP. The publisher is Transportation Research Board of the National 
Academies. 
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5  FIGURES 
 
 
EDITING FIGURES 

1. Confirm that figures show what they are supposed to show and do not contradict their 
description in the text or in the caption. If the text refers to part of a figure—for example, Figure 
2b—verify that the parts of the figure are labeled, the caption identifies the parts, and all three 
(text, figure, and caption) are consistent with each other. 

2. Delete all unnecessary material (e.g., labels that are repeated in the caption) from 
figures. If appropriate, move explanatory text from the figure to the caption or the body of the 
paper. 

3. Correct typos, spelling errors, and major grammatical problems (e.g., lack of subject–
verb agreement), but do not edit figures to ensure consistency or conformity with TRB style. 

4. Add labels to the x and y axes if they are missing. Query the author if necessary. 
5. Use of commas for numbers of four or more digits in a family of graphs: 

− If the author has been consistent in not using commas for four-place numbers, 
then stet.  

− If the author has used commas in some four-place numbers but not in others, then 
add commas to the numbers that are missing them. 

− Numbers of five or more digits require commas. Add them if they are missing. 
6. Mark discrepancies such as disproportionate-sized type in axis labels. If graphs or 

charts with similar-scale units are set in different sizes, mark them to be consistent. 
7. Ensure that similar figures within a paper are consistent among themselves. 

 

FIGURE NUMBERING 

1. Figures are numbered with Arabic numerals in the order in which they are called out 
in the text. At the first mention of a figure in the text, its number should be written in the right 
margin of the edited manuscript and circled. 

2. Figures in the main text of the paper, the discussion, and the author’s closure are 
numbered consecutively. 

3. Figures in an appendix are numbered separately with the letter of the appendix (e.g., 
Figure A-1).  

4. The parts of a multipart figure are labeled with locants: boldface lowercase letters in 
parentheses centered below the graph or photo.  
 

graph  graph  graph 

(a)  (b)  (c) 

Locants are particularly appropriate if the parts of the figure are not uniform, for example, if they 
are of different sizes or are different types of charts. Editors should add locants to multipart 
figures from which they are missing. 
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CALLOUTS 

1. At the first mention of a figure in the text, its number should be written in the right 
margin of the edited manuscript and circled.  

2. Callouts of individual parts of multipart figures are styled as follows: 

Figure 2a   Figure 2, b and c 

Note that locants, which are bold roman in the figure, are italic in the text.  
 
 
FIGURE CAPTIONS 
 

1. Every figure must have a caption. In manuscript, figure captions are listed with table 
titles on a separate page at the end of the manuscript. Figure captions are styled as follows:  

FIGURE 1  Growth of horizontal deformation. 

FIGURE 7  Total delay at intersection approach assuming (a) pulsed flow and 
(b) uniform flow. 

Note that locants, which are bold roman in the figure, are bold italic in the caption.  
2. Article adjectives are not used in figure captions and should be deleted unless doing 

so would impair the sense of the sentence. 
3. Abbreviations, acronyms, and variables defined in the text before the callout of a 

figure or in a preceding figure or table may be used in the figure without further definition. All 
other abbreviations, acronyms, and variables used in the figure must be defined in the caption. 

4. Consistency of terms and wording should be maintained between text and figures and 
among figures that show similar data for varying conditions. 

5. Although the parts of a multipart figure must be labeled with locants, the parts are not 
always identified in the caption. 

6. Starting a caption with a locant is permissible if necessary but should be avoided if 
possible. 

7. If short enough, notes can be incorporated in the caption. Long notes should be 
avoided; the material should instead be incorporated into the text. 

8. When figures are continued, the word “continued” is set in italics in parentheses after 
the figure number and before the caption. 

FIGURE 1 (continued)  Growth of horizontal deformation. 

TRB editors and production editors should use judgment as to whether a large multipart figure is 
likely to be continued to a second page and edit the caption accordingly. For example:  

FIGURE 2  Concentrations of (a) total nitrogen, (b) total phosphorus, and (c) 
TSS in samples of bridge deck runoff, in order of increasing AADT. Censored 
data plotted with a value of one-half the respective long-term method detection 
limit. 

(continued on next page) 
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FIGURE 2 (continued) Concentrations of (d) dissolved zinc and (e) total 
recoverable nickel in samples of bridge deck runoff, in order of increasing 
AADT. Censored data plotted with a value of one-half the respective long-term 
method detection limit. 
 
FIGURE 6  Condition maps for Test 1: (a) eight-point neighborhood covered 
(top) and six-point neighborhood covered (bottom).  

(continued on next page) 

FIGURE 6 (continued)  Condition maps for Test 1: (b) four-point neighborhood 
covered (top) and one-point neighborhood covered (bottom). 

 
 
SOURCE NOTES 
 

1. As a general rule, note and source information for a figure should be incorporated 
into the caption.  

2. If the source has been published, it should be included in the references, and the 
reference number should be cited in parentheses at the end of the caption.  

 FIGURE 1  Growth of horizontal deformation (3).  

3. If the source has not been published, it should be cited in parentheses and should 
follow the body of the caption.  

FIGURE 1  Growth of horizontal deformation. (SOURCE: Ohio Department of 
Transportation.) 
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6  TABLES 
 
 
EDITING TABLES 
 

1. Editors should confirm that tables show what they are supposed to show and do not 
contradict their description in the text or in the table title. 

2. Typos, spelling errors, and major grammatical problems (e.g., lack of subject–verb 
agreement) should be corrected.  

3. Consistency of terms and wording should be maintained between text and tables and 
among tables that present similar data. An item used in a series of tables should always be 
expressed in the same way. 

4. En dashes are used to express ranges in a table unless the range includes negative 
numbers (42–63 km, but –4.8°C to –32.3°C).  

5. Numerals are used for all numbers in tables. 
6. Like references cited in text, references cited in the body of a table must include the 

author’s name.  
7. Article adjectives are not used in table titles, notes, or cell entries and should be 

deleted unless doing so would impair the meaning. 
 
 
TABLE NUMBERING 
 

1. Tables are numbered in the sequence in which they are called out in the text. At the 
first mention of a table in the text, its number should be written in the right margin of the edited 
manuscript and circled. 

2. Tables in the main text of the paper, the discussion, and the author’s closure are 
numbered consecutively. 

3. Tables in an appendix are numbered separately with the letter of the appendix (e.g., 
Table A-1). 
 
 
ABBREVIATIONS AND ACRONYMS IN TABLES 
 

1. Abbreviations, acronyms, and variables defined in the text before the callout of a 
table or in a preceding table or figure may be used in the table without further definition. All 
other abbreviations, acronyms, and variables used in the table must be defined in a note. 

2. The abbreviations for “average” (avg.), “maximum” (max.), “minimum” (min.), 
“number” (no.), “coefficient” (coeff.), and “t-statistic” (t-stat.) may be used in column heads and 
stub entries but should be defined in the general note to the table.  

3. “Standard deviation” is abbreviated SD, not S. Dev. or Std. Dev. 
4. “Not available” is abbreviated NA, not N/A. 
5. “Not applicable” is abbreviated na. 
6. When an em dash has been used to indicate “not available” or “not applicable,” the 

dash should be changed to NA or na, respectively. 
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TABLE TITLES 

Every table must have title. In manuscript, table titles are listed with figure captions on a separate 
page at the end of the manuscript. 
 

1. Table titles are styled as follows: 

TABLE 1  Functional Groups 

2. The title should not contain explanatory information, which should be given in the 
text discussing the table or in the general note to the table, nor should the title repeat information 
contained in column heads.  

3. In general, table titles should not contain the measurement units in which the table 
data are given. This information can usually be incorporated into a note or column head. 

4.  Parenthetical information other than units of measurement is set in initial caps. 
5. If the source of the data in a table is a published reference, that source should be 

included in the reference list and the reference number inserted at the end of the title.  

TABLE 1  Functional Groups (1)  

6. When tables are continued, the word “continued” is set in italics in parentheses after 
the table number and before the title.  

TABLE 1 (continued)  Functional Groups 
 
 
TABLE STRUCTURE  

Organization 

1. Three rules are used in a table: one at the top, between the table title and the column 
heads; one beneath the column heads; and one at the bottom of the table, above any footnotes. If 
these rules are missing, the editor should add them to the table. 

2. Tables do not have parts. That is, one set of column heads governs the entire table. If 
a table is divided into parts that have different column heads, the editor should make each part a 
separate table with a distinct title. If in doubt about the correct title for the new table, the editor 
should query the author. The remaining tables and their callouts in the text must also be 
renumbered accordingly.  

3. Similar tables should not be combined into a single multipart table.  
 
Column Heads  
 

1. All columns but the stub must have heads. The stub may or may not have a head, at 
the editor’s discretion; however, it is preferable to have a stub head. If a stub head would be 
helpful but the editor is not sure what the correct stub head would be, the editor should query the 
author. The stub head is always singular; other column headings are singular or plural as the data 
require.  
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2. Initial caps are used for column heads. 
3. Measurement units, if required, are given in parentheses at the end of a column head; 

abbreviations, symbols, and the diagonal (per) are used. Otherwise the terms are given in full in 
cap and lowercase or abbreviated in cap and lowercase according to the appropriate rule.  
 

Capacity (buses/h)  Speed (km/h)  Percentage of Trips by Transit  
Vehicle Travel (km) Equivalent Dollars Persons per Square Kilometer 
Kilometers per Vehicle Liters per Kilometer Population Density (persons/km2) 
Trips > 2 km  Trips by Transit (%) Out-of-State Vehicles (%) 
Cents per Bushel Dollars per Day 

   
4. If space limitations require that zeros be eliminated in a column, the following 

appropriate notation should be placed in the column head:  
 

(millions)  (thousands)  
($ millions) (km thousands) 
(US$ millions)  

 
5. Abbreviations may be used in column heads if the table would otherwise be too wide 

and must be defined in the general note to the table. 

 

Site 
No. of 
Observations Mean SD p-Value 

 

6. A column head should contain only the words necessary to identify the data in the 
column. A spanner head over two or more columns should be used to avoid repeating words. 
 
Change Production Production 

 
to 

 
Production     

 
per Year per Day 

   
Per Year   Per Day 

 
 
To avoid a double level of spanners, combine into one spanner, for example:  
 
Change Deformation (mm) 

 
to 

    
 

Section 
   

Deformation (mm) by Section 

 
A A′ B 

   
A A′ B 

                    
7. No columns should have identical heads (e.g., Percent) unless they are under different 

spanner heads.  
8. Note references are placed after the last word in the column head but before the 

measurement term.  
 

Truck Volumea (vpd)  
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9. A set of column heads cannot be repeated or changed within the table. If the table has 
two (or more) sets of column heads that are the same, cut-in heads (crossheads) should be used.  

10. Occasionally table columns may be numbered or lettered if the author must refer to 
various columns in the text. The column numbers or letters are placed in parentheses and are 
aligned horizontally just above the rule that separates the column heads from the main body of 
the table:  

 

Drivers Within 
Household 

Percentage of Households 

One Person 
(1) 

Two Persons 
(2) 

Three Persons 
(3) 

Four or 
More 
Persons 
(4) 

All 
(5) 

None 100.0 17.6 7.8 6.6      47.5 
At least one     0.0 82.4 92.2         93.4      52.5 
Percent of all   39.9 31.2 15.8         13.1    100.0 

 
Cut-in Heads (Crossheads) 
 

1. Cut-in heads, which may be singular or plural, are inserted across the full width of a 
table to identify the type of data below. Therefore, if cut-in heads are used, there must be at least 
two. Cut-in heads are used when the width of the table does not allow adding a column on the 
left that would contain the data in the cut-in head or when the data are such that a cut-in head is 
more appropriate.  

2. The first cut-in head comes just under the column heads and before the first stub entry 
and row of cell entries.  

3. Cut-in heads are set in cap and lowercase. Measurement terms are abbreviated and 
given in parentheses at the end of the cut-in head.  

4. Each cut-in head should have at least two entries. If there is only one entry, run it 
back into the cut-in head. 

 
Stub Entries 
  

1. Entries in the stub are called stub entries. Only the first letter in the first word is 
capped (except for proper nouns). 

2. If a stub entry is longer than one line, the second and succeeding lines are indented.  
3. Measurement terms are abbreviated and given in parentheses at the end of the stub 

entry. Lettered note references are placed before the measurement term.  
4. Main breaks in the stub are indicated by spacing and by indention, but not by 

underscored or all-cap words.  
5. “Total” (never “Totals”), “Subtotal,” and “Average” are flush left with the items 

totaled.  
6. Total rules may be used under columns of numbers that are totaled or subtotaled but 

not under those that are averaged. If numbers in the last line at the bottom of the table include 
both totals and averages, the line is called Total.  
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Cell Entries 
 

1. The intersection of a column and a line is called a cell.  
2. If words are used in a cell, articles and other superfluous words are deleted. If a cell 

contains one or more complete sentences, a period appears at the end of that entry; otherwise, no 
terminal punctuation is used. 

3. Bullets are not used in tables. An indented list is not preceded by a colon. 
4. In columns that contain decimal fractions, zeros are not added to the right of the 

decimal to make all cell entries even.  
5. In most tables, cells should not be left empty. Exceptions include ANOVA tables, 

matrices, and tables in which an X entered in a cell indicates the presence of a condition.  

 

Goal Area Performance Measure 
Type of Measure 
Input Output Outcome 

Safety and security Pedestrian and bicycle injuries and fatalities   X 
Vehicle crashes   X 

Accessibility  Proximity to transit by type (bus or rail) X   
Accessibility to regional amenities (health care, 
education, etc.) 

 X  

NOTE: X = applicable; blank cell = not applicable. 
 

In other instances of empty cells in a table, query the author to provide a placeholder, which 
should be defined in the table note (e.g., — = missing data; NA = not available; na = not 
applicable). In a table in which many contiguous cells are empty, shading may be used instead of 
an abbreviation or dash and the meaning of the shading defined in the general note. 

6. If a stub entry has more than one line, all cell entries in that row are aligned on the 
first line of that stub entry (top alignment):  

 
  Percentage of Bridge Decks in Sound Condition After 
State Group 1–10 Years 11–15 Years 16–20 Years 21–30 Years 

Maine and Vermont 93 82 77 47 
Delaware, Maryland, 

and New Jersey 
94 85 74 47 

Illinois, Indiana, Ohio, 
and Wisconsin 

92 84 80 58 
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MPO Population 
Federal Aid 
Category 

Types of Projects Received 
with Federal Aid 

Capital District 
Transportation 
Authority, Albany, 
New York 

430,000 
(urbanized 
area) 

FAU Mostly intersections, traffic 
operations, and bridges, but 
also reconstruction and RRR-
type minor widenings (no 
resurfacing); project selection 
primarily because of MPO 
technical ranking 

Erie County, New 
York Planning 
Commission 

850,000 
(urbanized 
area) 

FAU Exclusively reconstruction, 
primarily because of capacity 
needs but also past problems 
with standards 

 
 
TABLE NOTES 
 
Tables may take four types of notes: a general note for material that pertains to the entire table; 
lettered notes to specific material in the body of the table; notes on significance levels (p-values), 
for which asterisks are used; and a source note. Table notes are listed beneath the bottom rule of 
the table in the following sequence:  

 
NOTE: 
aFirst lettered note. 
bSecond lettered note. 
*p < .05. 
SOURCE: 

 
The words “note” and “source” are set cap and small cap and are always singular. 
 
General Note 
 

1. The word “note” begins flush left and is followed by a colon; all carryover lines are 
flush left. The first word after the colon is capitalized.  

2. If the table requires metric conversions of customary values, they are always given 
first.  

3. Definitions of abbreviations and acronyms are given at the end of the note in the 
order in which they appear in the table, including column heads, from left to right and top to 
bottom. 
 

NOTE: 1 mi = 1.6 km; 1 ft = 0.3 m. Concrete strength was determined for all 
specimens. SD = standard deviation; st. = street; blvd. = boulevard; na = not 
applicable. 
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Lettered Notes 
 

1. Superscript lowercase italic letters are used for notes to specific parts of a table to 
avoid confusion with citations of references in the text. All lettered notes should be called out in 
the table body and vice versa. 

2. Lettered notes may be placed in column headings, stub headings, and cell entries. 
Information that has been footnoted to the title should be moved into the general note. 

3. The order of lettered notes is by row (including column heads) from left to right and 
then from top to bottom.  

4. The note reference to a column or line head is placed before the measurement unit, 
which is given in parentheses:  
 

Timea (s)  
 
Notes on Significance Levels 
 

1. If a table contains notes on significance levels, also called probability notes, asterisks 
are used as reference marks. If two or three standard significance levels are cited, a single 
asterisk is used for the lowest level of significance, two for the next higher, and so on. In the 
note, the letter p (probability) is usually lowercase and in italic. 
 

*p < .05; **p < .01; ***p < .001. 
 

2. The same number of asterisks should be used consistently for a given significance 
level in all the tables in a paper, even if the body of a particular table does not contain callouts 
for each significance level. For example, the preceding note would be acceptable even if the 
table had probabilities labeled with only two asterisks, or with only three asterisks, and so forth. 
 
Source Note 
 

1. A source note is used for data sources that are not published references. A source that 
has been published should be included in the references, and the reference number should be 
cited in italic in parentheses at the end of the table title.  

2.  The word “source” begins flush left and is followed by a colon. 
 

SOURCE: Data are from the Michigan Department of Transportation.  
SOURCE: AASHTO survey, 1984.  

 
 
IN-TEXT TABLES  
 

1. In general, if a table has five or fewer lines and will be no more than one column 
wide when typeset, it can be displayed as an in-text table. Otherwise, it should be numbered and 
displayed as a formal table.  

2. Short, simple numbered tables should be made into in-text tables if this change does 
not cause excessive work. Tables consisting of a single-column list should be incorporated into 
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the text. Long in-text tables that are not single-column lists should be changed to numbered 
tables. When a numbered table is changed to an in-text table, or vice versa, the editor must 
remember to change the numbering of the remaining tables and their callouts. 

3. Column heads of in-text tables should have as few words as possible, and spanner 
heads should be used only if necessary. Heads are italic, cap and lowercase. 

 
Type of Accident  Unit Cost ($) 
 
Damaged vehicle               479 
Nonfatal injury          3,150 
Fatality   268,722 

 
In-text tables are centered in the column when typeset. 

4. In-text tables do not have notes. Explanatory information concerning the date, 
conversion notes, and so forth should be included in the text that introduces the in-text table. 
Conversion notes need not be repeated for succeeding in-text tables if the material is exactly the 
same. 
 
 
RECASTING TABLES  
 
Editors should use care in recasting tables but should not be timid in doing so if the data are not 
arrayed so that they are clearly identified and easily understood. Remember that tables do not 
have parts. 

1. Note to production editors: Any necessary recasting of tables should be done no later 
than first pages.  

2. A recast table should be rewritten, if necessary, either on the sheet that contains the 
original table or on a separate sheet. If placed on a separate sheet, the original table should be 
marked through and attached to the page containing the recast table.  

3. If at all possible, information such as units of measurement and variables should be 
identified by the column heads rather than in the stub entries. 
 



 

85 
 

APPENDIX A 
FORMAT OF UNIVERSITY NAMES

 
 

 
 

Georgia Institute of Technology 
 
Missouri University of Science and 
   Technology 
 
Pennsylvania State University 
 
Rutgers University 
 
Southern Illinois University, Carbondale 
Southern Illinois University, Edwardsville 
 
State University of New York at Albany 
 
University of Alabama 
University of Alabama at Birmingham 
University of Alabama in Huntsville 
 
University of Alaska, Fairbanks (UAF) 
 
University of California, Berkeley 
University of California, Davis 
University of California, Los Angeles 
University of California, Riverside 
but  
UC Berkeley, etc. 
 
University of Colorado at Boulder 
University of Colorado at Colorado Springs 
University of Colorado, Denver 
 
University of Detroit, Mercy 
 
University of Hawaii 
 
University of Illinois at Urbana–Champaign    
University of Illinois at Chicago 
 
University of Louisiana at Lafayette 

University of Maryland, College Park 
 
University of Massachusetts, Amherst 
 
University of Michigan 
University of Michigan–Dearborn 
University of Michigan–Flint 
 
University of Minnesota, Twin Cities 
 
University of Missouri (the school at 

Columbia) 
University of Missouri–Kansas City 
University of Missouri–Saint Louis 
 
University of Nebraska–Lincoln 
University of Nebraska at Kearney 
University of Nebraska at Omaha 
 
University of Nevada, Reno 
 
University of North Carolina at Chapel Hill 
University of North Carolina at Ashville etc. 
 
University of Texas at Austin 
University of Texas at Arlington 
University of Texas at El Paso 
University of Texas at San Antonio 
University of Texas–Pan American 
University of Texas of the Permian Basin 
 
University of Wisconsin–Madison 
University of Wisconsin, Milwaukee 
University of Wisconsin–Superior 
 
Virginia Polytechnic Institute and State    

University 
Charles E. Via, Jr., Department of Civil       

and Environmental Engineering 
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APPENDIX B   
ABBREVIATIONS AND ACRONYMS 

 
 
Items are noted in this section to aid editors in identifying abbreviations and acronyms used 
without explanation in manuscripts. Caution: The definition of an acronym given here may not 
be the one the author had in mind. Ensure that the definition fits the context; if there is any 
doubt, query the author. 
 
 
TERMS THAT MAY BE USED WITHOUT DEFINITION 
 
These terms are also listed on the last page of the front matter in the Record. 
 
AASHO (before Nov. 1974) American Association of State Highway Officials 
AASHTO (Nov. 1974 American Association of State Highway and 
    and later)       Transportation Officials 
ACRP Airport Cooperative Research Program 
APTA American Public Transportation Association 
ASCE American Society of Civil Engineers 
ASTM American Society for Testing and Materials 
 International (as of 1983 known only by acronym) 
FAA Federal Aviation Administration 
FHWA Federal Highway Administration 
FMCSA Federal Motor Carrier Safety Administration 
FRA Federal Railroad Administration 
FTA Federal Transit Administration 
IEEE Institute of Electrical and Electronics Engineers 
ISO International Organization for Standardization 
ITE Institute of Transportation Engineers 
NASA National Aeronautics and Space Administration 
NCHRP National Cooperative Highway Research Program 
NHTSA National Highway Traffic Safety Administration 
RITA Research and Innovative Technology Administration 
SAE Society of Automotive Engineers 
SHRP Strategic Highway Research Program 
TCRP Transit Cooperative Research Program 
TRB Transportation Research Board 
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COMPLETE LIST OF TERMS 
 
All terms listed here except those designated with an asterisk must be spelled out at the first use.  
 
AADT annual average daily traffic 
AAPT Association of Asphalt Paving Technologists  
AAR Association of American Railroads   
*AASHO (before Nov. 1974) American Association of State Highway Officials 
*AASHTO (Nov. 1974 American Association of State Highway and  
      and later)  Transportation Officials   
AAWT annual average weekday traffic 
ABS  antilock braking system; automatic block signal (railroad usage); 
    acrylonitrile–butadiene–styrene 
ADA advanced driver assistance (system);  Americans with  
  Disabilities Act 
AC asphalt concrete; alternating current   
ACI American Concrete Institute   
ACP asphalt concrete pavement 
*ACRP Airport Cooperative Research Program 
ACTT Accelerated Construction Technology Transfer (or Team) 
ACV air-cushion vehicle 
ADT average daily traffic 
AFWL Air Force Weapons Laboratory   
AFZ automobile-free zone   
AGCT aggregate gradation control technology 
AGIP Italian National Petroleum Agency 
AGT automated-guideway transit   
AHP analytic hierarchy process 
AHUA American Highway Users Alliance (formerly HUFSAM) 
AIAA American Institute of Aeronautics and Astronautics 
AIC Akaike information criterion 
AIL Airborne Instruments Laboratory  
AIME American Institute of Mining, Metallurgical, and 
   Petroleum Engineers 
AIPCR Association Internationale Permanente des Congrès de la Route   
AISC American Institute of Steel Construction 
AISI American Iron and Steel Institute 
AM amplitude modulation (avoid spelling out)   
AMPO Association of Metropolitan Planning Organizations 
AMTICS advanced mobile traffic information and communication systems 
Amtrak National Railroad Passenger Corporation 
ANCOVA analysis of covariance 
ANOVA analysis of variance   
ANSI American National Standards Institute 
APA asphalt pavement analyzer 
APCBR Association Permanente des Congrès Belge de la Route  
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APHG automobiles per hour of green time   
APT advanced passenger train (British)   
*APTA American Public Transportation Association   
AQCR Air Quality Control Region 
ARAN automatic roadway analyzer (roughness measurement) 
ARBA American Road Builders Association (see ARTBA)  
AREA American Railway Engineering Association 
AREMA American Railway Engineering and Maintenance-of-Way  
   Association 
ARF accident reduction factor 
ARPS Advanced Regional Prediction System 
ARRA American Recovery and Reinvestment Act of 2009 
ARTBA American Road and Transportation Builders Association 
AS antistripping 
ASAE American Society of Agricultural Engineers   
*ASCE American Society of Civil Engineers   
ASCII American National Standard Code for Information Interchange   
ASI accident severity index 
ASME American Society of Mechanical Engineers   
*ASTM American Society for Testing and Materials International 
  (as of 1983 known only by acronym)   
ATA American Transit Association; American Trucking Associations   
ATC air traffic control; automatic train control   
ATIS advanced traveler information system 
ATM air traffic management 
ATMS advanced traffic management system 
ATR automatic traffic recorder 
ATU Amalgamated Transit Union   
AVCS advanced vehicle control system 
AVI automatic vehicle identification   
AVL automated vehicle location 
AVO average vehicle occupancy 
AWSC all-way stop-controlled 
 

BAA British Airports Authority 
BAC blood alcohol content 
BAL blood alcohol level 
BAM bituminous aggregate mixture 
BART Bay Area Rapid Transit (San Francisco, Calif.) 
BCR bearing capacity ratio 
BGR Brooks–Gelman–Rubin statistic 
BIC Bayesian information criterion 
BPN British pendulum number   
BPR Bureau of Public Roads   
BR British Rail 
BRT bus rapid transit 
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BSI British Standards Institution   
BSS British standard sieve  
BTS Bureau of Transportation Statistics 
 
3C comprehensive, continuing, and cooperative   
C3 command, control, and communications systems 
CAC citizens’ advisory committee 
CAD computer-assisted drafting   
CAE computer-aided engineering 
CAFE corporate average fuel economy 
CAI computer-assisted instruction   
CAL Cornell Aeronautical Laboratory (Buffalo, N.Y.) 
Caltrain Peninsula Corridor Joint Powers Board 
Caltrans California Department of Transportation 
CAM cement aggregate mixture 
CARB California Air Resources Board 
CASE computer-aided software engineering 
C-ATM cement-modified asphalt-treated mix   
CATS Chicago Area Transportation Study 
CAV compressed air vehicle 
c.b. center of buoyancy   
CB citizens band   
CBD central business district   
CBR California bearing ratio   
CCIR International Radio Consultive Committee 
CDF cumulative distribution function 
CE Conformité Européenne (mandatory conformity marking for  
  products placed on the market in the European Economic Area) 
CEDEX Courier d’Entreprise à Distribution Exceptionnelle (special  
   business mail) 
CEI compaction energy index 
CEN Comité Européen de Normalisation 
CEQ Council on Environmental Quality 
CETA Comprehensive Employment and Training Act 
CETE Centre d’Etudes Technique de l’Equipement 
CFI compaction force index 
CFR Code of Federal Regulations   
CFC chlorofluorocarbon 
CFS Commodity Flow Survey 
c.g. center of gravity   
CGE computable general equilibrium 
CHAID chi-square automatic interaction detection 
CI cracking index   
CIE International Commission on Illumination   
CIP cast-in-place; Critical Infrastructure Protection (program) 
CIPR cold in-place recycling 
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CIV computerized interactive videodisc   
CKE centrifuge kerosene equivalent   
CL centerline 
CLRV Canadian light rail vehicle   
CMA calcium magnesium acetate 
CMAQ Congestion Mitigation and Air Quality (Improvement Program) 
CMB concrete median barrier   
CMP corrugated metal pipe   
CMS changeable message sign; congestion management system(s) 
CNR composite noise rating   
CO2e carbon dioxide equivalent 
COATS Continuing Omaha–Council Bluffs Metropolitan Area 
  Transportation Study   
COFC container on flatcar 
COM computer output microfilm   
Conrail Consolidated Rail Corporation   
COST European Cooperation in Science and Technology 
CP conflict period   
CP coefficient of smoothness (roughness index used in Belgium)   
CPI consumer price index   
CPM critical path method   
CPU central processing unit   
CRBRS collapsing-ring bridge rail system   
CRCP continuously reinforced concrete pavement   
CRREL (USACE) Cold Regions Research and Engineering Laboratory 
  (Hanover, N.H.)   
CRSI Concrete Reinforcing Steel Institute   
CRT cathode-ray tube (not necessary to spell out)  
CSCE Canadian Society for Civil Engineering (Montreal, Quebec,  
  Canada)   
CSF chi-square function   
CSIR Council for Scientific and Industrial Research (S. Africa)   
CSV comma-separated values 
CTA Chicago Transit Authority 
CTAA Community Transportation Association of America 
CTBSSP Commercial Truck and Bus Safety Synthesis Program 
   (may be used without definition in reference lists) 
CTC centralized traffic control 
CTPP Census Transportation Planning Package 
CUTR Center for Urban Transportation Research 
CV coefficient of variation 
CVO commercial vehicle operations 
 
DART Dallas Area Rapid Transit 
DBE disadvantaged business enterprises 
DC direct current   



92  Style Manual 2013 
 

 

DDE direct data entry 
DDHV directional design-hour volume 
df degrees of freedom   
DF differential friction (number follows, as in DF = 17) 
DHS Department of Homeland Security 
DMD Dynaflect maximum deflection   
DOT department of transportation [may refer to U.S. Department of  
  Transportation (U.S. DOT preferred)] 
DRIVE Dedicated Road Infrastructure for Vehicle Safety in Europe 
DRT demand-responsive transportation   
DSM deep soil mixing 
DSR dynamic shear rheometer 
DST double-stack train 
DTA differential thermal analysis 
DTC direct traffic control 
DUI driving under the influence 
DWI driving while intoxicated 
DVRPC Delaware Valley Regional Planning Commission   
DVST direct-view storage tube   
 
EAL equivalent axle load   
EAV estimated automobile volumes   
ECTRI European Conference of Transport Research Institutes 
EDAS equivalent displaced automobile space   
EDI electronic data interchange 
EDP early development plan 
EIA Electronics Industry Association; Energy Information 
  Administration 
EIR environmental impact review 
EIS environmental impact study; environmental impact statement 
EN European norm or standard [acronym appears before the standard  
  number (e.g., EN 1317, standard for vehicle restraint systems)] 
ESAL equivalent single-axle load 
ESP electromagnetic subsurface profiling   
ETH Eidgenössische Technische Hochschule Zürich (Swiss Federal 
  Institute of Technology, Zurich) 
ETM (asphalt-) emulsion-treated mix 
EWL equivalent wheel load   
EXUCSF excess user cost scale factor  
 
*FAA Federal Aviation Administration   
FAF Freight Analysis Framework 
FAF2 Freight Analysis Framework, Version 2 
FARS Fatality Analysis Reporting System 
FAUS Federal-Aid Urban System   
FB full Bayes (Spell out.) 
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FEA finite element analysis 
FEHRL Forum of European National Highway Research Laboratories 
FEM finite element model 
FGF/L fine-grain fraction/lime ratio   
*FHWA Federal Highway Administration   
FIB Fédération Internationale du Béton (International Federation for 
  Structural Concrete) 
FICA avoid; use “Social Security”   
FIP Fédération Internationale de la Précontrainte (International  
  Federation of Prestressing) 
FIRE Foundation for Intermodal Research and Education 
FLHP Federal Lands and Highway Program 
FMC Federal Maritime Commission 
*FMCSA Federal Motor Carrier Safety Administration 
FOD foreign object debris; foreign object damage; foreign object 
  debris or damage   
*FRA Federal Railroad Administration   
FRP fiber-reinforced polymer 
*FTA Federal Transit Administration 
FTIR Fourier transform infrared spectroscopy 
FTP federal test procedure   
FTPM flow-through porous media   
FWD falling weight deflectometer 
FY fiscal year (need not be spelled out)  
 
GAO Government Accountability Office 
GARVEE Grant Anticipation Revenue Vehicle (highway financing 
  mechanism) 
GASB Governmental Accounting Standards Board 
GCS graphic compatibility system  
GDF girder distribution factor 
GDP gross domestic product 
GHG greenhouse gas 
GIS geographic information system 
GIS-T geographic information system for transportation  
GLC gas–liquid chromatography; Greater London Council 
GMR General Motors Research   
GNP gross national product   
GOF goodness of fit 
GPR ground-penetrating radar 
GPS Global Positioning System 
GRI Geosynthetic Research Institute 
GSM Global System for Mobile Communications 
GSR galvanic skin response   
GVW gross vehicle weight  
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HAR highway advisory radio 
HCM Highway Capacity Manual 
HDM-4 Highway Developmental Management System, Version 4 
HDPE high-density polyethylene 
HERS Highway Economic Requirements System 
HEV hybrid electric vehicle 
HH household 
HHS U.S. Department of Health and Human Services   
HMA hot-mix asphalt 
HMAC hot-mix asphalt concrete   
HMCRP Hazardous Materials Cooperative Research Program 
HMSA hot-mix sand asphalt   
HOT high-occupancy toll 
HOV high-occupancy vehicle  
HPGPC high-pressure gel permeation chromatography 
HPM lamps high-pressure mercury lamps   
HPMS Highway Performance Monitoring System 
HPR Highway Planning and Research Program (FHWA) 
HPS lamps high-pressure sodium lamps   
HRT heavy rapid transit   
HSGT high-speed ground transportation   
HSIP Highway Safety Improvement Program 
HSRI Highway Safety Research Institute (University of Michigan,  
  Ann Arbor)   
HUFSAM Highway Users Federation for Safety and Mobility (see AHUA) 
HVAC heating, ventilating, and air conditioning   
 
IABSE International Association for Bridge and Structural Engineering 
IATA International Air Transport Association 
IATUR International Association of Time Use Research 
ICADTS International Committee on Alcohol, Drugs, and Traffic Safety 
ICE internal combustion engine; Intercity Express (rail system) 
ICTF intermodal container transfer facility 
IDAS ITS Deployment Analysis System 
IDEA Innovations Deserving Exploratory Analysis 
IDT indirect tensile test 
*IEEE Institute of Electrical and Electronics Engineers  
IERI Illuminating Engineering Research Institute   
iff if and only if 
IFR instrument flight rules   
IGLC inverse gas–liquid chromatography    
IIA independence of (from) irrelevant alternatives (used in logit 
  models)   
IID or iid independent and identically distributed 
IIT information interpretation time 
ILS instrument landing system 
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ILY intermodal loading yard 
INRETS Institut National de Recherche sur les Transports et leur Sécurité 
  (National Institute for Transport and Safety Research, France) 
IR infrared 
IRI international roughness index (lowercase) 
IRR internal rate of return 
IRRD International Road Research Documentation 
IRRE International Road Roughness Experiment   
IRSIA Institut pour l’Encouragement de la Recherche Scientifique dans 
  l’Industrie et l’Agriculture (Belgium) 
ISA Instrument Society of America (New York)   
*ISO International Organization for Standardization 
ISTEA Intermodal Surface Transportation Efficiency Act of 1991 
ISTG integrated simulated annealing, taboo, and greedy (search 
  algorithm) 
IT information technology  
*ITE Institute of Transportation Engineers 
ITRD International Transport Research Documentation 
ITS intelligent transportation system(s); Institute of Transportation 
  Studies (University of California, Berkeley; changed from  
  ITTE on Feb. 1, 1976); 
 indirect tensile strength (test) 
ITTE Institute of Transportation and Traffic Engineering (see ITS) 
IUTAM International Union of Theoretical and Applied Mechanics   
IVHS intelligent vehicle–highway system 
IVT Institut für Verkehrsplanung und Transportsysteme [Institute for  
  Transport Planning and Systems (part of ETH) 

JCP jointed concrete pavement   
JNR Japanese National Railways   
JPCP jointed plain concrete pavement   
JPEG Joint Photographic Experts Group 
JRCP jointed reinforced concrete pavement   
JTU Jackson turbidity unit  

K + R kiss-and-ride (spell out)  

LARTS Los Angeles Regional Transportation Study   
LASH lighter-aboard ship   
LBR limerock bearing ratio   
LCPC Laboratoire Central des Ponts et Chaussées (Paris) 
LDA linear discriminant analysis 
LDPE low-density polyethylene 
Leq energy-equivalent sound level   
LET layered elastic theory 
lex lexicographic (as in “lexicographic order,” from mathematics) 
LF low frequency  
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lidar light detecting and ranging (Do not define. See p. 13, Item 7.) 
LOS level of service; level of significance   
LRC light rapid comfortable (train system)   
LRFD load and resistance factor design 
LRT light rail transit; latest reporting time 
LRV light rail vehicle   
LSI large-scale integration 
LSIM legislative-based safety improvement measure 
LTAP local technical assistance program 
LTDS long-term design strength 
LTL less than truckload   
LTPP Long-Term Pavement Performance 
LTV least tolerable value; light trucks and vans   
LUB least upper bound 
LUTRAQ Land Use, Transportation and Air Quality Connection 
LVDT linear variable differential transformer   
 
MABSTOA Manhattan and Bronx Surface Transit Operating Authority 
MAC Metropolitan Affairs Coalition 
maglev magnetic levitation system 
MANOVA multivariate analysis of variance 
MAP-21 Moving Ahead for Progress in the 21st Century 
MARAD Maritime Administration 
MARR minimum attractive rate of return; maximum annual rate of return 
MARTA Metropolitan Atlanta Rapid Transit Authority 
MAS multiple airport system 
MBTA Massachusetts Bay Transportation Authority   
MC medium curing   
MCAT medium-capacity automated transit   
MEPDG Mechanistic–Empirical Pavement Design Guide 
MIN multimodal investment network 
MIS management information system 
MLE maximum likelihood estimate 
MNA model neighborhood area  
MNL multinomial logit 
MnROAD (name of pavement test track owned and operated by  
  Minnesota DOT) 
MOA memorandum of agreement  
MOE measure of effectiveness; modulus of elasticity; Ministry of  
  Education (China)  
MOS metal oxide semiconductor   
MOU memorandum of understanding 
MPEG Moving Picture Experts Group 
mpg miles per gallon 
mph miles per hour 
MPO metropolitan planning organization   
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MR&R maintenance, rehabilitation, and replacement 
MSA metropolitan statistical area 
MSD molecular size distribution 
MSE mechanically stabilized earth 
MTC Metropolitan Transportation Commission (Oakland, Calif.) 
MU multiple unit   
Muni San Francisco Municipal Railway   
MUTCD Manual on Uniform Traffic Control Devices  
 
N normal (in the context of the concentration of a solution) 
NA not available 
na not applicable 
NAASRA National Association of Australian State Road Authorities 
NACE National Association of County Engineers 
NAFTA North American Free Trade Agreement 
NAICS North American Industrial Classification System 
NAPA National Asphalt Pavement Association 
NAPTF National Airport Pavement Testing Facility 
NAS National Airspace System (spell out in most cases) 
*NASA National Aeronautics and Space Administration 
NASS National Accident Sampling System   
NBER National Bureau of Economic Research   
NCAT National Center for Asphalt Technology 
NCEER National Center for Earthquake Engineering Research 
NCFRP National Cooperative Freight Research Program 
*NCHRP National Cooperative Highway Research Program 
NCMA National Concrete Masonry Association 
NCRRP National Cooperative Rail Research Program 
NCTRP National Cooperative Transit Research Program (ended in 1991) 
NDT nondestructive deflection testing   
NEC National Economic Commission   
NEEP National Experimental and Evaluation Program 
NEPA National Environmental Policy Act of 1969   
NERBA New England Road Builders Association 
NETS Network of Employers for Traffic Safety 
NGO nongovernmental organization 
NHI National Highway Institute 
NHS National Highway System 
NHTS National Household Travel Survey 
*NHTSA National Highway Traffic Safety Administration 
NITRR National Institute for Transport and Road Research (S. Africa) 
NLC National League of Cities 
NMAS nominal maximum aggregate size 
NMR nuclear magnetic resonance 
NMSA nominal maximum size of aggregate 
NOAA National Oceanic and Atmospheric Administration 
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NOx or NOx oxides of nitrogen (first is preferred) 
NP-complete do not spell out 
NP-hard do not spell out 
NPTS Nationwide Personal Transportation Survey 
NPV net present value   
NSC National Safety Council    
NTCIP National Transportation Communications for ITS Protocol 
NTI National Transit Institute 
NTIS National Technical Information Service  
NTSB National Transportation Safety Board 
NWO Netherlands Organisation for Scientific Research 
NWT Northwest Territories (Canada)  

O&M operations and maintenance 
OAG Official Airline Guide 
o.c. on center   
OCS overhead catenary system   
O-D origin–destination   
OECD Organisation for Economic Co-operation and Development   
OGFC open graded friction course 
OMB Office of Management and Budget 
OMC optimum moisture content 
ORC Operations Research Center (MIT) 
ORL ordered response logit 
ORSA Operations Research Society of America   
ORV off-road vehicle   
 
PATCO Port Authority Transit Corporation (subsidiary of Delaware River 
  Port Authority)   
PATH Partners for Advanced Transportation and Technology (formerly  
  Partners for Advanced Transit and Highways); Port Authority 
  Trans-Hudson 
PAV pressure aging vessel 
PCC portland cement concrete   
PCC car President’s Conference Committee car (streetcar of the 1930s)   
pce passenger car equivalent   
pcf pounds per cubic foot 
PCI pavement condition index; Prestressed Concrete Institute   
PCMB precast concrete median barrier   
PCP pervious concrete pavement 
pcph passenger cars per hour   
PCR pavement condition rating 
PDF Portable Document Format; probability density function 
PEF pedestrian environment factor 
PG  performance grade [do not spell out; usually followed by  
   numbers (e.g., PG 64-28)] 
PHEV plug-in hybrid electric vehicle 
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PHF peak hour factor 
PI penetration index; plasticity index   
PIARC Permanent International Association of Road  
  Congresses—World Road Association 
PL plastic limit (%)   
plc public limited corporation (British) 
PMF probability mass function 
PMI pavement maintenance index   
PMMS pavement maintenance management system   
PMS pavement management system; plant-mix seal  
PNGV Partnership for a New Generation of Vehicles 
PORTAL Portland Oregon Regional Transportation Archive Listing 
POV privately owned vehicle 
PPBS planning–programming–budgeting system   
ppm parts per million 
PPLT protected–permissive left turn 
PPP public–private partnership 
PPR present performance rating   
P + R park-and-ride (avoid acronym)   
PR penetration ratio 
PRIIA Passenger Rail Investment and Improvement Act of 2008 
PROM programmable read-only memory   
PROMETHEUS Program for European Traffic with Highest Efficiency and  
  Unprecedented Safety 
PRT personal rapid transit   
PSD passing-sight distance   
PSI present serviceability index   
PSR present serviceability rating   
PSV present system value   
PTC positive train control 
PTRC PTRC Education and Research Service, Ltd. 
PUMS Public Use Microdata Sample 
PVC polyvinyl chloride   
PVN penetration–viscosity number 
PWC present worth cost 
PWRI Public Works Research Institute (Sapporo, Japan)    
 
QA/QC quality assurance/quality control 
QCS quarter-car simulation   
QI quarter-car index (roughness, pavement)  
 
4R resurfacing, restoration, rehabilitation, and reconstruction 
R&T research and technology 
RAC Royal Auto Club (Great Britain)   
RAM random-access memory   
RAP reclaimed asphalt pavement; recycled asphalt pavement 
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RARS reference average rectified slope   
RCCP roller-compacted concrete pavement   
RCI riding comfort index   
RCRA Resource Conservation and Recovery Act (1976) 
RDD random-digit dialing 
REACT Radio Emergency Associated Citizens Teams 
RF radio frequency   
RFID radio frequency identification 
RFP request for proposal   
RH relative humidity   
RHGC rail–highway grade crossing 
RI refractivity index 
RILEM International Union of Testing and Research Laboratories for  
  Materials and Structures (Paris) 
*RITA Research and Innovative Technology Administration 
RMS root mean square   
RMSE root mean square error 
RMSVA root mean square vertical acceleration 
RORO roll-on–roll-off (a ship designed to carry wheeled cargo) 
ROSAN road surface analyzer 
ROW right-of-way   
RPI Railway Progress Institute 
rpm revolutions per minute 
RPO regional planning organization 
RSA regional statistical area 
RSIA Rail Safety Improvement Act of 2008 
RSPA Research and Special Programs Administration 
RSS really simple syndication (as in “RSS feed”; do not spell) 
RT rapid transit   
RTA regional transportation authority (not capped unless specific to a  
  city or region)   
RTAC Roads and Transportation Association of Canada 
RTD regional transportation district   
RTFO rolling thin-film oven   
RTG rubber-tired gantry 
RTOG right turn on green   
RTOR right turn on red   
RTP regional transportation plan 
RTPA regional transportation planning agency 
RTPO regional transportation planning organization 
RTRRMS response-type road roughness measuring system  
RWIS roadway weather information system 
 
SABC stabilized aggregate base course   
*SAE Society of Automotive Engineers   
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SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation 
   Equity Act: A Legacy for Users 
SAI safe arrival interval   
SAMP special area management plan 
SARN subaudible rock noise    
SAS statistical analysis system   
S.B. Senate bill (state legislature) (cap when used with a number.) 
SBR styrene–butadiene rubber   
SBS styrene–butadiene–styrene 
SCAG Southern California Association of Governments 
SCB soil–cement base   
SCI surface curvature index   
SCP safety-conscious planning 
SCRIM side force coefficient routine investigation machine 
SCRTD Southern California Rapid Transit District    
SD standard deviation; surface dynamics    
SDG static distribution gauge   
SDN stopping distance number   
SE sand equivalent; standard error   
SEABEE construction battalion (always use acronym)  
SEM scanning electron microscopy; standard error of the mean; 
  structural equation model 
SEPTA Southeastern Pennsylvania Transportation Authority 
SETRA Service d’Etudes Techniques des Routes et Autoroutes 
SFC side force coefficient   
SHPO state historical preservation office 
*SHRP Strategic Highway Research Program 
SI serviceability index   
SIB state infrastructure bank 
SIC standard industrial classification   
SIGMO Stadsgewestelijk Individueel Geschat Model (Individually 
   Estimated Conurbation Model) 
SIP state implementation plan 
SL shrinkage limit (%)   
SLRV standard light rail vehicle   
SMA stone mastic asphalt 
SMART Suburban Mobility Authority for Regional Transportation 
SMARTRAQ Strategies for Metropolitan Atlanta Region Transportation and  
  Air Quality 
SMS small molecular size; space mean speed 
SMSA standard metropolitan statistical area   
SN skid number   
SNCF French National Railways   
SOAC state-of-the-art car (LRV)   
SOV single-occupancy vehicle 
SPC single point constraint 
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SPLC standard point location code   
SPR State Planning and Research 
SPS specific pavement study 
SPSS Statistical Package for the Social Sciences 
SPT standard penetration test 
SQ service quality 
SSD saturated surface dry (test) 
s.t. subject to; such that (Spell out.) 
STCC Standard Transportation Commodity Code   
STD scheduled time of departure   
STEAM Surface Transportation Efficiency Analysis Model 
STIP State Transportation Improvement Program 
STP Special Technical Publication (ASTM)   
STPP Surface Transportation Policy Project 
succ. succursale (in Canadian addresses) 
SV slope variance 
SWOV Stichting Wetenschappelijk Onderzoek Verkeersveiligheid 
  (Institute for Road Safety Research, The Netherlands) 
SWP statewide plan 
 
TAC transportation advisory committee; Transportation Association  
  of Canada 
TAD Traffic Accident Data Project (NSC)   
TANF Temporary Aid to Needy Families 
TAZ travel analysis zone 
TCC transportation commodity classification   
TCE trichloroethylene 
TCEA trichloroethane 
TCM transportation control measure 
TCP/IP transmission control protocol/Internet protocol 
*TCRP Transit Cooperative Research Program 
TDA traffic data acquisition 
TDM transportation demand management; travel demand model 
TEA-21 Transportation Equity Act for the 21st Century 
TEN Trans-European Networks 
TEU 20-ft equivalent unit 
TFOT thin-film oven test   
TGV Train à Grande Vitesse   
THF tetrahydrofuran   
THIV theoretical head impact velocity 
TIA Travel Industry Association of America 
TIFIA Transportation Infrastructure Finance and Innovation Act 
TIGER Transportation Investment Generating Economic Recovery 
TIMS the Institute of Management Science   
TIP transportation improvement plan   
tkm tonne-kilometer 
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TLV track-levitated vehicle   
TMA transportation management area; transportation management  
  association 
TMC transportation management center 
TMS time mean speed 
TNJ Transport of New Jersey   
TOC traffic operations center 
TOD transit-oriented development 
TOFC trailer-on-flatcar  
TOPICS Traffic Operations Program for Increasing Capacity and Safety 
*TRB Transportation Research Board 
TRID Transportation Research International Database (http://trid.trb.org/) 
TRIS Transportation Research Information Services 
TRL UK Transport Research Laboratory  
TRZ transportation reinvestment zone 
TSA transportation satellite account; Transportation Security 
  Administration 
TSI terminal serviceability index; Transportation Safety Institute 
TSM transportation system management   
TTAP Tribal Technical Assistance Program 
TTC Toronto Transit Commission   
TTI Texas A&M Transportation Institute 
TTID Transportation Technology Innovation and Demonstration 
  (program) 
TWC track warrant control 
TWIC Truck and Waterway Information Center (AAR, Washington,  
  D.C.)   
TWLTL two-way left-turn lane   
TWRTL two-way right-turn lane  
TWSC two-way stop-controlled 
 
UGM urban goods movement   
UIC International Union of Railways   
UITC urban integrated traffic control 
UITP International Union of Public Transport   
UMTA Urban Mass Transportation Administration  
  (after 1991, Federal Transit Administration) 
UMTRI University of Michigan Transportation Research Institute 
URCS Uniform Rail Costing System   
USACE U.S. Army Corps of Engineers 
U.S.C. United States Code   
U.S.C.A. United States Code Annotated   
USCS Unified Soil Classification System   
USRA United States Railway Association   
UTACV urban tracked-air-cushion vehicle   
UTB untreated aggregate base   
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UTC university transportation center 
UTMS urban transportation modeling system 
UTP urban transportation planning   
UTPS urban transportation planning system  

VA vehicle actuated   
V/C, v/c volume to capacity   
VFA voids filled with aggregate; voids filled with asphalt 
VFR visual flight rules   
VHT vehicle hours traveled 
VII vehicle–infrastructure integration 
VKT vehicle kilometers traveled   
VLF very low frequency   
VMA voids in mineral aggregate (%)   
VMS variable message sign (or system) 
VMT vehicle miles traveled 
VOC volatile organic compound 
VoIP voice over Internet protocol 
VOT value of time 
vpd vehicles per day 
vpdpl vehicles per day per lane  
vph vehicles per hour 
vphpl vehicles per hour per lane  
vps vehicles per second  
VSA vessel sharing agreement 
VSL variable speed limit 
VSP vehicle-specific power 
V/STOL aircraft vertical- and short-takeoff and landing aircraft  
VTI Swedish National Road and Transport Research Institute 
VTM voids in total mix 
VTO vertical takeoff   
VTS viscosity–temperature susceptibility 
 
WASHTO Western Association of State Highway and  
  Transportation Officials 
WBE women’s business enterprises 
Wi-Fi wireless fidelity 
WIM weigh in motion 
WTO World Trade Organization 

XDS Xerox Data Systems  
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APPENDIX C 
STATISTICAL AND MATHEMATICAL TERMS 

 
 
Term Abbreviation or Symbol 
analysis of covariance ANCOVA 
analysis of variance ANOVA 
biserial correlation rb  
chi-square χ2   
coefficient coeff. 
coefficient of determination   r2, R2 (retain author’s usage) 
coefficient of nondetermination k   
coefficient of variation CV   
confidence interval CI 
covariance cov 
cumulative frequency cf   
degrees of freedom df  
dynamic modulus E 
estimate of variance s2   
eta-squared η2 
expected frequency fe   
F-ratio; F-test value F   
frequency f   
function f   
Hartley–Cochran test value C   
hypothesis, alternative H1   
hypothesis, null H0   
just noticeable difference jnd 
Kendall’s rank correlation coefficient τ 
Kolmogorov–Smirnov test value D   
Kruskal–Wallis H-test value H   
least significant difference LSD 
least squares LS   
least squares error LSE 
log likelihood function logL 
Mann–Whitney U-test value U   
maximum relative error MRE 
mean (arithmetic average) M 
mean error ME 
mean percent error MPE 
mean of population µ   
mean of squares MSQ   
mean square deviation MSD   
mean square MS 
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Term Abbreviation or Symbol 
mean square error MSE   
mean sum of squares MSS   
mean deviation MD   
multiple correlation R    
natural logarithm ln 
negative binomial NB 
Newman–Kuels test value q   
not significant NS   
number (entire data set) N 
number (subsample of the data set) n 
odds ratio OR 
ordinary least squares OLS 
Pearson product-moment correlation 

coefficient 
r 

percentage P   
percentile, e.g., 80th percentile P80   
percentile rank PR   
per mil ‰ 
phi coefficient  φ  
point-biserial correlation rpb   
Poisson’s ratio ν (nu) 
probable error PE   
probability P, p (P-value or p-value), Pr, or prob 
probability distribution Pr 
probability of a, given b P(a|b)  
quartile Q   
range R   
raw score variance from mean  
 in terms of standard deviationa 

z 

real part ℜ 
resilient modulus MR 
root mean square error RMSE 
Spearman rank correlation coefficient rs    
Spearman rank-difference (or rank-order) 
 correlation 

ρ 

standard deviation for population σ 
standard deviation for sample SD   
standard error SE   
sum of squares SS   
total number N 
t-test (Student’s value), t-statistic t   
trace operator Tr 
total derivative d 
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Term Abbreviation or Symbol 
variables in regression equation x, y   
variance var 
Wilcoxon’s test value T   
z-score converted to standard score Z or z 
_________________________________ 
aFisher’s z is transformation of r; p-values may appear with z-scores.  
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APPENDIX D 
STATE DEPARTMENTS OF TRANSPORTATION 

 
 
The name of of the department is the name of the state plus “Department of Transportation” 
unless otherwise indicated. 

 

State 
Location of Department 
Headquarters 

Alabama  Montgomery 
Alaska Department of Transportation and Public Facilities Juneau 
Arizona  Phoenix 
Arkansas State Highway and Transportation Department Little Rock 
California  (Caltrans) Sacramento 
Colorado  Denver 
Connecticut  Newington 
Delaware  Dover 
District of Columbia Washington, D.C. 
Florida  Tallahassee 
Georgia  Atlanta 
Hawaii  Honolulu 
Idaho Transportation Department Boise 
Illinois  Springfield 
Indiana  Indianapolis 
Iowa  Ames 
Kansas  Topeka 
Kentucky Transportation Cabinet Frankfort 
Louisiana Department of Transportation and Development Baton Rouge 
Maine  Augusta 
Maryland Department of Transportation Hanover 
Maryland State Highway Administration Baltimore 
Massachusetts Department of Transportation Boston 
Michigan  Lansing 
Minnesota  Saint Paul 
Mississippi  Jackson 
Missouri  Jefferson City 

 (continued on next page) 
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State 
Location of Department 
Headquarters 

Montana  Helena 
Nebraska Department of Roads Lincoln 
Nevada  Carson City 
New Hampshire  Concord 
New Jersey  Trenton 
New Mexico State Highway and Transportation Department Santa Fe 
New York State Department of Transportation  Albany 
North Carolina  Raleigh 
North Dakota  Bismarck 
Ohio  Columbus 
Oklahoma  Oklahoma City 
Oregon  Salem 
Pennsylvania  Harrisburg 
Rhode Island  Providence 
South Carolina  Columbia 
South Dakota  Pierre 
Tennessee  Nashville 
Texas  Austin 
Utah  Salt Lake City 
Vermont Agency of Transportation  Montpelier 
Virginia Richmond 
Washington State Department of Transportation Olympia 
West Virginia  Charleston 
Wisconsin  Madison 
Wyoming  Cheyenne 
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APPENDIX E 
METRIC CONVERSION FACTORS 

 
 
Abbreviations given here for units of measurement are considered TRB style. To go from 
customary to SI, divide by the conversion factor. To go from SI to customary, multiply by the 
conversion factor. In addition, °F = (°C × 1.8) + 32 and °C = (°F – 32)/1.8. 
 
SI Unit Abbr. Customary Unit Abbr. Factor 
meter m foot ft 3.280839 
kilometer km mile mi 0.62137 
centimeter cm inch in. 0.3937 
meter m fathom none 0.546806 
meter m yard yd 1.093613 
millimeter mm inch in. 0.03937 
square meter m2 square foot ft2 10.76391 
square centimeter cm2 square inch in.2 0.155 
square meter m2 square yard yd2 1.195989 
hectare ha acre none 2.471088 
square kilometer km2 acre none 247.10882 
square kilometer km2 square mile mi2 0.386102 
cubic meter m3 cubic foot ft3 35.314662 
cubic centimeter cm3 cubic inch in.3 0.061023   
cubic meter m3 cubic yard yd3 (not cy) 1.30795 
cubic centimeter cm3 fluid ounce fluid oz 0.03381402 
cubic meter m3 gallon gal 264.172037 
liter L gallon gal 0.264172 
cubic meter m3 barrel bbl 6.284 
kilogram kg ounce oz 35.273965 
kilogram kg pound lb  2.204622 
kilogram kg ton ton (2 kips) 0.001102 
megagram Mg ton ton 1.102311 
kilonewton per cubic meter kN/m3 poundforce per cubic foot lbf/ft3 6.4 
kilonewton per cubic meter kN/m3 poundforce per cubic inch  lbf/in.3 0.0037 
joule J British thermal unit Btu 0.000947 
newton N kip (1,000 lbf) kip 0.000224 
newton N poundforce lbf 0.224808 
joule J kilowatt-hour kW-h 2.77E-07 
watt W horsepower hp 0.001341 
lux lx footcandle fc 0.092903 

   

(continued on next page)  
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SI Unit Abbr. Customary Unit Abbr. Factor 
kilopascal kPa poundforce per square inch lbf/in.2 or psi 0.145037 
kilopascal kPa poundforce per square foot lbf/ft2 20.885433 
megagram-kilometer Mg-km ton-mile ton-mi 0.684943 
kilometer per liter km/L mile per gallon mpg 2.352146 
liter per kilometer L/km gallon per mile gal/mi 0.4224 
gram per cubic centimeter g/cm3 pound per cubic inch lb/in.3 0.036127 
kilogram per cubic meter kg/m3 pound per cubic foot lb/ft3 0.062427 
meter per second squared m/s2 foot per second squared ft/s2 3.280839 
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APPENDIX F 
COMPUTER MODELS, PROGRAMS, AND LANGUAGES 

 
 
Computer models and languages are known primarily by the acronym. The list below includes 
the spelled-out version of the name if known. Computer models, programs, and languages are in 
full caps and need not be spelled out. (If the author has spelled out the model acronym, then stet). 
 
 
COMPUTER MODELS AND PROGRAMS 
 
AADM airport and airspace delay model 
ADINA automatic dynamic incremental nonlinear analysis 
ADSIM airfield delay simulation model 
AIMSUN traffic simulator 
ALBATROSS 
ALE average loaded-cycle expanded method   
ANOVA analysis of variance program (IBM)   
ARIMA autoregressive integrated moving average 
ASCOT adaptive signal control optimization techniques  
ASTRA assessment of transport strategies 
ATMIS advanced traffic management and information systems 
 
BISAR bitumen structures analysis in roads  
 
CANDE culvert analysis and design 
CIC critical intersection control   
CORQ corridor queue model   
CORSIM corridor simulation  
CRASH Calspan Reconstruction of Accident Speeds on the Highway   
CYRANO cycle-free responsive algorithms for network optimization  
 
DRACULA dynamic route assignment combining user learning  
  and microsimulation 
DRIVENET digital roadway interactive visualization evaluation network 
DYNAMIT real-time computer system 
DYNASMART dynamic traffic assignment analysis tool 
DYNEMO traffic flow model 
DYNUST simulation-based dynamic traffic assignment software 
 
EES-ARM Equivalent Energy Speed–Accident Reconstruction 
ELSYM elastic layered system   
EMME/2 travel demand forecasting software 
EVDT electronic voting and discussion technique  
EVERCALC backcalculation program 
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FINPLA a finite element program   
FREQ freeway queue model (often appears incorrectly as FREEQ)  
 
GARCH generalized autoregressive conditional heteroscedasticity 
GIDS geographic information display system used in IIPS 
GPSS general purpose simulation system  
 
HVOSM highway–vehicle–object simulation model  
 
ICAT integrated corridor analysis tool 
IIPS interinstitutional policy simulator   
ILLI-PAVE finite element program used to design or analyze a  
  flexible pavement 
ILUTE integrated land use, transportation, and environment 
IMPAC impact momentum of a planar angled collision  
INM integrated noise model 
INTEGRATION 
IPS Interactive Planning System (part of UTPS)   
IRIS information storage and retrieval program  
 
KENLAYER program for flexible pavement 
 
LS-DYNA3D a finite element program 
 
MATSIM multiagent transport simulation 
METANET 
MEZZO mesoscopic model 
MITSIM microscopic traffic simulator 
MOBILE6 vehicle emission modeling software 
 
NETSIM 
NGSIM next generation simulation program 
 
OPTIMIZ subroutine of SIGOP  
 
PARAMICS microscopic traffic simulation model 
PAX/BAX passenger–baggage flow model 
PDMAP NCHRP structural subsystem   
PLAXIS finite element package 
PLUS planning and use control system 
POLES prospective outlook on long-term energy systems 
PREFO priority entry at freeway on ramps 
 
RAMS reorganized ATC mathematical simulator 
REARVU system to evaluate headlight glare in rearview mirrors 
REVIS responsive electronic vehicular instrumentation system 
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RHITUC recherche heuristique d’itineraires de transport urbains collectifs  
 
SAGA system for spatial analysis of geographic attributes 
SARIMA seasonal autoregressive integrated moving average 
SAS statistical analysis system   
SATURN simulation and assignment of traffic to urban road networks 
SCOOT split-cycle offset optimization technique 
SEEP/W seepage analysis software 
SEPA systems evaluation profile analysis  
SIGOP traffic signal optimization program   
SIGPROG signal program   
SIMAGENT Simulator of Activities, Greenhouse Emissions, Networks,  
  and Travel 
SIMTRAFFIC microsimulation and animation of vehicular traffic 
SIMULATION III digital computer simulation of thermal characteristics of a bridge 
  deck and adjoining roadway 
SLAM spatial logistics appended module; simple landside aggregate  
  model 
SMAC simulation model of automobile collision   
SOLVER software package on group searching of utility space 
SPSS Statistical Package for the Social Sciences 
STARMA space–time autoregressive moving average 
STATA data analysis and statistical software 
STRADA Scottish training on drugs and alcohol 
STRUDL program that uses FINPLA   
SYMAP synagraphic mapping  
SYNCHRO traffic model 
SWIM systemwide information management system 
 
TAAM total airspace and airport modeler 
TANA Tangenziale di Napoli system   
TASHA travel activity schedule for household agents 
TASSIM transportation and air shed simulation model  
TAXIR parent program of IRIS on taxonomic information 
TAXPG income taxation model  
TBS tractor braking and steering   
TIGER Topologically Integrated Geographic Encoding and Referencing  
  System 
TOL traffic optimization logic   
TOPICS traffic operations program for increasing capacity and safety   
TOPSIS technique for order preference by similarity to ideal solution 
TRAFVU traffic visualization utility 
TRANSIMS Transportation Analysis and Simulation System 
TRANS-TOOLS transport forecasting and scenario testing 
TRANSYT traffic network study tool 
TRASOM traffic signal optimization model  
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UBIPROSS ubiquitous probe vehicle surveillance system 
UNET UTPS batch-mode program   
UTCS Urban Traffic Control System (FHWA) 
UTPS Urban Transportation Planning System (UMTA/FTA)  
 
VALUAT subroutine of SIGOP   
VARIMA volatility autoregressive integrated moving average 
VESYS IIM FHWA structural subsystem   
VISSIM microscopic simulation program for multimodal traffic  
  flow modeling 
VTS vehicle trajectory simulation  
 
 
COMPUTER PROGRAMMING LANGUAGES 
 
ALGOL algorithmic language   
COBOL common business oriented language  
FORTRAN formula translation 
OWL web ontology language 
RDF resource description framework 
XML extensible markup language 
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APPENDIX G 
HYPHENS OR NOT 

 
 
accident rate ratio 
activity travel 
air quality (adj.) 
air space 
air void 
air void spacing factor 
areawide   
asphalt rubber 
autorickshaw 
 
baby boom(er) 
backanalysis 
backcalculation 
backpropagated 
base course 
benchmark   
best-fit (adj.) 
box beam 
box girder, box girder bridge 
buildup (n.) 
bus hour 
bypass (n., v.) 
byproduct 
 
car body 
carbon fiber–reinforced polymer 
car following (n.) 
car-following (adj.) 
car mile 
carpool 
carsharing 
cell phone 
centerline (n., adj.) 
centerplate   
chi-square 
C-logit 
C-means 
coauthor 
cold in-place recycled expanded asphalt mix 
collinearity 
context-sensitive (adj.) 
copolymer modified 

cost–benefit 
cost-effective (adj.) 
Cox–Snell 
crosscutting 
cross-level (adj.) 
cross section (n.) 
crumb rubber 
 
data set 
data sheet 
database 
day care 
decision making (maker) (n.) 
decision-making (adj.) 
deicing 
design–build agreement 
discrete choice model 
discrete-continuous model 
double loop detector 
download (n.,v.) 
 
e-bike (define at first use) 
e-commerce 
e-mail 
end user 
expanded asphalt technology 
E-Z Pass 
 
falling weight deflectometer 
farside (n.) 
fiber-optic (adj.) 
fiber optics (n.) 
fiber-reinforced 
field test (n.), field-test (v.) 
field-testing (adj.) 
finite element (n., adj.) (e.g., finite element 

model) 
finite state 
first in, first out (but first-in, first-out 
 before a noun) 
flextime   
flowchart 
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flow–density 
four-wheel drive (n.) 
four-wheel-drive (adj.) 
free-flow (adj.) (non-free-flow) 
freestanding (adj.) 
frequency sweep test 
full load transport 
 
gasoline–electric hybrid vehicle 
glance duration 
glass fiber–reinforced polymer 
glulam 
Gmb,  bulk specific gravity 
general purpose (adj.) 
goodness of fit (n.) 
goodness-of-fit (adj.) 
grain-size (adj.) 
ground truth 
groundwater    
guardrail 
 
hazmat 
head-on (adj.) 
health care 
home page 
homeowner, homeownership 
hot-mix asphalt   
hybrid electric vehicle 
 
I-beam 
in depth (pred.) 
in-depth (adj.)   
industrywide 
impact–echo 
 
J-integral 
 
k nearest neighbor 
k shortest path 
 
land cover (adj.) 
land use studies   
lane change (adj.) 
lane changing (n.) 
lane closure policy 
lane drop (adj.) 

lane mile 
least squares analysis 
level of service (n.) 
life cycle (n.) 
life-cycle (adj., e.g., life-cycle costs) 
life span 
lifestyle (n., adj.) 
light rail transit 
live load distribution factor 
load transfer efficiency 
load–deflection 
load–displacement curves 
load–slip response 
log likelihood (adj.) 
log-linear 
log logistic 
lognormal 
longtime (adj.) 
 
main line (n.) 
main-line (adj.) 
mainframe computer   
major-axis bending 
Markov chain 
maximum likelihood model 
mechanistic–empirical 
meta-analysis (n.) 
micro-Deval 
mid (adj., e.g., in mid ocean) 
mid- (prefix, e.g., midcentury, mid-1990s) 
middepth   
milepost 
mixed ordered response logit model 
module fit 
multicollinear, multicollinearity 
 
nearside (adj.) 
negative moment region 
neural network model 
nonedgeline 
nonnegative 
nth percentile (adj.) 
 
offline (in the context of electronics 
 or computers) 
off-ramp (n.) 
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off-road (adj.) 
on board (predicate)   
onboard (adj.)   
one-degree-of-freedom (adj.) 
online (in the context of electronics or 

computers; however, “on-line bus stop”) 
on-ramp (n.) 
on site (pred.) 
on-site (adj.) 
open graded friction course   
 
passenger car 
path choice 
peak hour (adj.) 
peak period (n., v., adj.) 
peer review (n.) 
peer-review (adj., v.) 
personal injury accident 
PG 12-3 
pick up (v.) 
pickup (n., adj.) 
policy maker (n.) 
policy making (n.) 
policy-making (adj.) 
posttension 
posttensioned 
pressure aging vessel 
private sector (n.) 
private-sector (adj.)   
Proctor test 
pseudo-R2 
public sector (n.) 
public-sector (adj.) 
push button (n.) 
push-button (adj.)  
 
random coefficient model 
random effects model 
random intercept model 
red light running (n., adj.) (e.g., red light 

running frequency) 
repeated-load creep tests 
revealed preference (adj.) 
ridesharing 
right-of-way 
road base mix 

road rage 
rockfall 
rolling thin film oven–aged 
root mean square error 
rulemaking 
run off (v.) 
runoff (n.) 
runout (adj.) 
run time (n.) 
 
screenshot 
shear rate viscosity 
shortest path 
side view (n.) 
side-bearing (adj.)   
side-view (adj.) 
single loop detector 
skew-t 
smartphone 
soil cement 
snowplow 
snowstorm 
split tension (adj.) 
splitting tensile (adj.) 
standard ordered response logit 
stated choice 
stated ordered response logit 
stated preference 
steady state 
steel plate (adj.) 
stormwater (n., adj.) 
strain sweep test 
structural equation modeling 
Student’s t-test  
styrene–butadiene 
subbase   
supply chain stated preference (adj.) 
surface free energy 
systemwide 
 
tandem axle load 
3-D 
Thrie beam 
time frame   
time-consuming 
time series (n., adj.) 
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ton-mile 
tonne-kilometer 
tractor trailer 
trade-off  (n.) 
train hour 
train kilometer 
train mile 
travel time (adj.) 
trip chain (v.) 
trip chaining (n.), trip-chaining (adj.) 
t-statistic 
t-test  
Turner–Fairbank Highway Research Center 
 
ultrahigh performance (n.) 
ultrahigh-performance (adj.) 
under way   
U-turn 
 
vanpool 
vehicle class distribution 

vehicle hour 
vehicle mile   
vehicle miles traveled 
videodisc 
voice mail  
 
web page 
website 
weighted average (n., adj.) 
wheel climb   
wheel loading   
wheelpath 
wheel set   
work hour 
worksite 
workweek 
 
x-axis 
y-axis 
yellow light running (n., adj.) 
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APPENDIX H 
GREEK ALPHABET 

 
 

Name of Letter Lowercase Uppercase 
alpha α Α 
beta β Β 
gamma γ Γ 
delta δa ∆ 
epsilon ε Ε 
zeta ζ Ζ 
eta η Η 
theta θ Θ 
iota ι Ι 
kappa κ Κ 
lambda λ Λ 
mu µ Μ 
nu νb Ν 
xi ξ Ξ 
omicron ο Ο 
pi π Πc 
rho ρ Ρ 
sigma σ Σd 
tau τ Τ 
upsilon υ Υ 
phi ϕ or φ Φ 
chi χ Χ 
psi ψ Ψ 
omega ωe Ω 

aDistinguish from the “partial differential” symbol used 
in equations, ∂ . 
bSometimes difficult to distinguish from lowercase italic 
vee. Often used to indicate Poisson’s ratio. 
cOften enlarged and used as product sign in equations. 
dOften enlarged and used as summation sign in 
equations. 
eMicrosoft Word offers a character that resembles ω: ϖ. 
This character should not be confused with an omega 
that has an overbar: ω . 
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