
https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


American Association of State
Highway and Transportation Officials

444 North Capitol Street, N.W., Suite 249
Washington, D.C. 20001

(202) 624-5800

Copyright© 1997 by the American Association of State Highway and
Transportation Officials. All Rights Reserved. This book, or parts thereof, may not
be reproduced in any form without written permission of the publisher. Printed in

the United States of America.

ISBN: 1-56051-041-2

© 1997 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


AMERICAN ASSOCIATION OF 
STATE HIGHWAY AND 
TRANSPORTATION OFFICIALS

EXECUTIVE COMMITTEE—1995

President: Wayne Shackelford, Georgia

Vice President: William Burnett, Texas

Secretary-Treasurer: Clyde E. Pyers, Maryland

ELECTED REGIONAL MEMBERS

Region I Betty Hager Francis, District of Columbia

Region II G. M. Roberts, Alabama

Region III Charles Thompson, Wisconsin

Region IV Donald Diller, Wyoming

NONVOTING MEMBERS

Executive Director: Francis B. Francois, District of Columbia

iii
© 1997 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


iv

STANDING COMMITTEE ON 
HIGHWAY TRAFFIC SAFETY

Chairman: James W. van Loben Sels, California

Vice Chairman: Thomas Werner, New York

Secretary: Frederick G. Wright, FHWA

TASK FORCE ON HIGHWAY SAFETY DESIGN AND 
OPERATIONS GUIDE—1995

Chairman: David R. Gehr, Virginia

Members and Members’ Representatives:

Bruce Thompson, California

Ed Rice, Florida

Tom Hicks, Maryland

Jimmy M. Lynch, North Carolina

Dwayne Hofstetter, Oregon

Don Pruter, Wyoming

James L. Pline, Consultant

J. Lynwood Butner, Virginia

Joseph J. Lasek, FHWA (Coordinator)

© 1997 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


HIGHWAY SUBCOMMITTEE 
ON DESIGN

Chairman: Vacant

Vice Chairman: Kenneth C. Afferton, 

New Jersey (609) 530-2529

Secretary: William A. Weseman, FHWA

(202) 366-0392

Alabama, Don Arkle, William E.

McCraney, J. F. Caraway

Alaska, Loren Rasmussen

Arizona, Dallis B. Saxton, John L. Louis

Arkansas, Bob Walters, Paul DeBusk

California, Don Benjamin, Alan Glen

Colorado, James E. Siebels, Kenneth

Mauro

Connecticut, Earle R. Munroe, Bradley J.

Smith, James F. Byrnes, Jr.

Delaware, Michael A. Angelo, Chao H.

Hu, Raymond M. Harbeson, Joseph

Satterfield, Michael Simmons

D.C., Sanford H. Vinick, Luke DiPompo

Florida, Freddie Simmons

Georgia, Walker Scott, Hoyt J. Lively, Jim

Kennerly

Hawaii, Kenneth W. G. Wong

Idaho, Doug Chase, Loren Thomas

Illinois, Ken Lazar

Indiana, Phelps H. Klika, David M.

Pluckebaum

Iowa, George Sisson, Donald L. East, Dave

Little

Kansas, James Brewer, Richard G. Adams

Kentucky, Charles S. Raymer, John

Sacksteder, Steve Williams

Louisiana, Kent Israel, William Hickey,

Nick Kalivado

Maine, Michael Burns

Maryland, Robert D. Douglass

Massachusetts, Stanley W. Wood, Jr.,

Thomas F. Broderick, III

Michigan, Charles J. Arnold

Minnesota, Gerald Rohrbach, Charles

Arnold

Mississippi, Wendel T. Ruff, J. Richard

Young

Missouri, Frank Carroll, Bob Sfreddo

Montana, Ronald E. Williams, Carl S. Peil

Nebraska, Donald L. Turek, Eldon D.

Poppe

Nevada, Jim Dodson, Steve R. Oxoby

New Hampshire, Gilbert S. Rogers

New Jersey, Kenneth Afferton, Walter W.

Caddell, Charles A. Goessel, Jim

Snyder

New Mexico, Charles V. P. Trujillo

New York, Vacant

North Carolina, Don Morton, Tom

Shearin

North Dakota, David K. O. Leer, Ken Birst

Ohio, Donald K. Huhman, Christopher L.

Runyan

Oklahoma, Bruce E. Taylor, C. Wayne

Philliber, Clee Turbyfill

Oregon, Tom Lulay

Pennsylvania, Mahendra G. Patel, Dean

Schreiber

Puerto Rico, Jose E. Hernandez

Rhode Island, J. Michael Bennett

South Carolina, William M. DuBose

South Dakota, Larry Engbrecht, Monte

Schneider, Timothy Bjorneberg

Tennessee, Paul Morrison, Clellon Loveall

Texas, Robert Wilson, Mark Marek

U.S. Department of Transportation, John

Rice (FAA), Thomas O. Willett,

William A. Weseman, Seppo Sillan

(FHWA)

Utah, Kim Schvaneveldt, P. K. Mohanty

Vermont, Robert M. Murphy, Donald H.

Lathrop, John L. Armstrong

Virginia, E. C. Cochran, Jr., D. O. Litton,

J. R. Bowles

Washington, Dennis Jackson

West Virginia, Norman Roush, Randolph

Epperly

Wisconsin, Robert Pfeiffer

Wyoming, David J. Hanlin, Paul Bercich,

Bob Milburn

v
© 1997 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


AFFILIATE MEMBERS

Alberta, Allan Kwan

British Columbia, Merv Clark

Hong Kong, H. S. Kwong

Manitoba, A. Boychuk

Mariana Islands, Elizabeth H. Salas-
Balajadia

New Brunswick, C. Herbert Page

Newfoundland, Terry McCarthy

Northwest Territories, Peter Vician

Nova Scotia, Al MacRae

Ontario, Gerry McMillan

Saskatchewan, Tom Gutek

ASSOCIATE MEMBERS—STATE

Massachusetts Metropolitan District
Commission, E. Leo Lydon

New Jersey Turnpike Authority, Arthur A.
Linfante, Jr.

Port Authority of New York and New
Jersey, Harry Schmerl

ASSOCIATE MEMBERS—FEDERAL

Bureau of Indian Affairs, Division of
Transportation, Kimo Natewa

U.S. Department of Agriculture, Forest
Service, Tom Pettigrew

AASHTO Staff Liaison: Amy Steiner, (202)
624-5800

vi
© 1997 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


Preface ..................................................................................................................xiii

Chapter 1. Introduction ............................................................................................1

Background ..............................................................................................................1

The Changing Highway Environment ......................................................................2

Vehicle Size and Mix ..........................................................................................2

Elderly Drivers....................................................................................................2

Congestion and Changes in Highway Usage ......................................................3

Planning for the Future ............................................................................................3

Predicting Future Uses........................................................................................3

Solutions through Technology ............................................................................3

Purpose and Use of the Guide ..................................................................................4

Purpose ..............................................................................................................4

Application ........................................................................................................4

Organization ......................................................................................................4

References ................................................................................................................5

Chapter 2. Design Concepts for Safe Highways ..................................................7

Identifying Highway Safety Levels ............................................................................7

Crash Statistics ..................................................................................................7

Causes of Crashes ..............................................................................................8

Opportunities for Efficient Safety Enhancement..................................................8

Safety Management ..................................................................................................8

General Design Considerations ................................................................................9

Desirable Versus Minimum Design Criteria ........................................................9

Human Factors ..................................................................................................9

Design Consistency ..........................................................................................11

Specific Design Elements ........................................................................................11

Design Speed ....................................................................................................11

Horizontal and Vertical Alignments ..................................................................12

Access Management..........................................................................................12

Pavements ........................................................................................................12

Roadsides ........................................................................................................13

Trucks ..............................................................................................................14

Pedestrians and Bicyclists ................................................................................14

TABLE OF 
CONTENTS

vii
© 1997 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


Adverse Environmental Conditions ..................................................................15

Traffic Management ..........................................................................................15

Transportation Systems Management ................................................................15

Intelligent Transportation Systems ..........................................................................16

References ..............................................................................................................17

Chapter 3. Freeways ................................................................................................19

Roadway Design Features........................................................................................19

Design Speed ....................................................................................................19

Lane and Shoulder Width ................................................................................19

Pavement Markings and Markers ......................................................................20

Delineation ......................................................................................................21

Signing ............................................................................................................21

Lighting ............................................................................................................25

Traffic Management ..........................................................................................26

Special Features and Considerations ......................................................................28

High-Occupancy-Vehicle Lanes ........................................................................28

Rest Areas ........................................................................................................28

Toll Booths........................................................................................................29

Accident Investigation Sites ..............................................................................29

Disabled, Abandoned, or Stopped Vehicles on Shoulders..................................30

Truck Considerations........................................................................................30

Rumble Strips on Shoulders..............................................................................32

Glare Screens on Barriers ..................................................................................32

Median Crossovers............................................................................................34

Bridge Structures ....................................................................................................34

Piers and Abutments ........................................................................................35

Bridge Rails and Transitions ..............................................................................36

Bridge Cross-Section Design ............................................................................37

Narrow Bridges ................................................................................................37

Dual Structures ................................................................................................37

Roadsides and Medians ..........................................................................................37

Traversable Roadsides and Medians ..................................................................37

Sign and Luminaire Supports and Fences ........................................................38

Barrier Systems and Crash Cushions ................................................................39

Utility Pole Accommodation ............................................................................40

Landscaping ....................................................................................................40

Interchanges............................................................................................................41

Design Consistency ..........................................................................................42

Lane Continuity and Lane Balance....................................................................42

Trucks ..............................................................................................................42

Interchange Spacing..........................................................................................44

Interchange Types ............................................................................................44

viii
© 1997 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf


Ramps ..............................................................................................................45

Crossroad Considerations ................................................................................47

Weaving Areas ..................................................................................................49

Accommodating Pedestrians and Bicyclists at Urban and Suburban 
Interchanges ..............................................................................................49

References ..............................................................................................................51

Chapter 4. Rural Highways ....................................................................................53

Roadway Design and Operational Considerations ..................................................53

Continuity of Design and Operations................................................................53

Design Speed ....................................................................................................54

Design Criteria..................................................................................................54

Speed Zones ....................................................................................................56

Passing Zones ..................................................................................................56

Passing Lanes....................................................................................................56

Climbing Lanes ................................................................................................57

Roadsides and Medians ..........................................................................................58

Roadside Features and Safety Appurtenances....................................................58

Medians............................................................................................................64

Access Management ................................................................................................64

Median Breaks ..................................................................................................64

Driveways ........................................................................................................64

Intersections ..........................................................................................................65

Design Features ................................................................................................65

Operational Features ........................................................................................67

Bridges and Bridge Approaches ..............................................................................68

Identifying Substandard Bridge Rails and Bridge Approaches............................68

Improving Bridge Rails and Bridge Approaches ................................................70

Narrow Bridges ................................................................................................72

Special Considerations ............................................................................................72

Pedestrians and Bicyclists ................................................................................72

Slow and Oversized Vehicles ............................................................................73

Railroad Grade Crossings..................................................................................74

Wildlife ............................................................................................................77

Mailboxes ........................................................................................................77

References ..............................................................................................................78

Chapter 5. Urban and Suburban Highways ........................................................81

Roadway Design Considerations ............................................................................82

Design Speed for Safety Appurtenances and Other Roadside 
Features......................................................................................................82

Shoulders and Curbs ........................................................................................82

Handling Design Inconsistency in Rapidly Developing Suburban 
Areas ..........................................................................................................83

ix
© 1997 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.

https://www.civilenghub.com/AASHTO/128127264/Highway-Safety-Design-and-Operations-Guide?src=spdf

