
Rev. 10/02 
APPENDIX A 

GEOMETRIC DESIGN STANDARDS 
(METRIC) 

 SECTION     PAGE 
 
GEOMETRIC DESIGN STANDARDS A-1M      A-1 
 
 INTRODUCTION............................................................................................................ A-1 
 ROADWAY WIDTH....................................................................................................... A-1 
 DESIGN SPEED........................................................................................................... A-1 
 EXCEPTIONS ............................................................................................................... A-2 
 MINIMUM DESIGN SPEEDS FOR VARIOUS FUNC. CLASS............................... A-3 
 RURAL PRINCIPAL ARTERIAL SYSTEM  (GS-1M).......................... A-4 
 RURAL MINOR ARTERIAL SYSTEM   (GS-2M).......................... A-5 
 RURAL COLLECTOR ROAD SYSTEM   (GS-3M).......................... A-6 
 RURAL LOCAL ROAD SYSTEM    (GS-4M).......................... A-7 
 URBAN PRINCIPAL ARTERIAL SYSTEM  (GS-5M).......................... A-8 
 URBAN MINOR ARTERIAL STREET SYSTEM  (GS-6M).......................... A-9 
 URBAN COLLECTOR STREET SYSTEM  (GS-7M)........................A-10 
 URBAN LOCAL STREET SYSTEM   (GS-8M)........................A-11 
 SERVICE ROADS      (GS-9M)........................A-12 
 INTERCHANGE RAMPS     (GS-RM).......................A-13 
 
CLEAR ZONE GUIDELINES A-2M     A-32 
 
 INTRODUCTION..........................................................................................................A-32 
 CLEAR ZONE COST-EFFECTIVENESS ANALYSIS ...........................................A-34 
 SHOWING CLEAR ZONES ON TYPICAL SECTIONS ..........................................A-37 
 DETERMINING CLEAR ZONE WIDTH....................................................................A-38 
 HORIZONTAL CURVE ADJUSTMENTS.................................................................A-39 
 NON-RECOVERABLE PARALLEL SLOPES........................................................A-41 
 
TRAFFIC BARRIER INSTALLATION CRITERIA A-3M     A-43 
 
 INTRODUCTION..........................................................................................................A-43 
 GUARDRAIL WARRANTS ........................................................................................A-43 
 BARRIER TYPE SELECTION...................................................................................A-45 
 GUARDRAIL INSTALLATION IN URBAN SETTINGS ............................................A-46 
 GUARDRAIL LOCATIONS ON FIELD INSPECTION PLANS...............................A-46 
 DETERMINING LOCATION OF THE ENDS OF GUARDRAIL .............................A-47 
 SLOPES FOR APPROACH BARRIERS.................................................................A-48 
 FIXED OBJECTS WITHIN DEFLECTION AREA ...................................................A-49 
 FIXED OBJECT ATTACHMENT/TRANSITIONS POLICY.....................................A-49 



 
 
 SECTION      PAGE 
 
 ENTRANCES OR CONNECTIONS ADJACENT TO A BRIDGE .........................A-50 
 GUARDRAIL OVER CULVERT IN FILLS................................................................A-50 
 SHORT GAPS.............................................................................................................A-50 
 PONDS OR OTHER BODIES OF WATER.............................................................A-50 
 TERMINAL REQUIREMENTS...................................................................................A-50 
 TERMINAL INSTALLATION.......................................................................................A-52 
 IMPACT ATTENUATORS (CRASH CUSHIONS)................................................A-52.1 
 BRIDGES..................................................................................................................A-52.3 
 SECONDARY PROJECTS ....................................................................................A-52.4 
 SAFETY/MAINTENANCE PROJECTS.................................................................A-52.4 
 
VIRGINIA RRR GUIDELINES A-4M      A-53 
 
 OBJECTIVE.................................................................................................................A-53 
 AUTHORITY.................................................................................................................A-53 
 DEFINITIONS...............................................................................................................A-53 
 PROJECT SELECTION.............................................................................................A-54 
 ELIGIBILITY..................................................................................................................A-54 
 ACCIDENT RECORDS .............................................................................................A-55 
 BRIDGE REHABILITATION OR REPLACEMENT 
  SELECTION POLICY.....................................................................................A-56 
 ENVIRONMENTAL CONSIDERATIONS .................................................................A-57 
 ACCESS CONTROL..................................................................................................A-57 
 PROJECT DEVELOPMENT.....................................................................................A-57 
 ROADWAY AND TRAVELWAY WIDTHS ...............................................................A-58 
 FUNCTIONAL CLASSIFICATION.............................................................................A-58 
 DESIGN TRAFFIC VOLUMES..................................................................................A-58 
 DESIGN SPEED.........................................................................................................A-59 
 TERRAIN......................................................................................................................A-59 
 SAFETY.......................................................................................................................A-60 
 GEOMETRIC DESIGN CRITERIA ............................................................................A-62 
 CLEAR ZONES AND SLOPES................................................................................A-64 
 GRADES......................................................................................................................A-64 
 CREST VERTICAL CURVES...................................................................................A-64 
 SAG VERTICAL CURVES........................................................................................A-64 
 STOPPING SIGHT DISTANCES ..............................................................................A-64 
 HORIZONTAL CURVES ............................................................................................A-65 
 PAVEMENT CROSS SLOPE...................................................................................A-65 
 SUPERELEVATION REQUIREMENTS...................................................................A-66 
 PAVEMENT EDGE DROP........................................................................................A-66 
 INTERSECTIONS .......................................................................................................A-66 
 DESIGN EXCEPTIONS .............................................................................................A-66 
 PLANNING DRAINAGE DESIGN ELEMENTS.......................................................A-67 
 REPLACEMENT OR REHABILITATION OF DRAINAGE ELEMENTS ...............A-67 
 HYDRAULIC CHARACTERISTICS ..........................................................................A-68 
 SAFETY IMPROVEMENTS RELATIVE TO DRAINAGE DESIGN.......................A-68 



 SECTION      PAGE 
 
 BRIDGE RESTORATION...........................................................................................A-69 
 BRIDGE REHABILITATION .......................................................................................A-69 
 CULVERT REPLACEMENT.....................................................................................A-70 
 CULVERT REHABILITATION....................................................................................A-70 
 CULVERT EXTENSIONS..........................................................................................A-71 
 SIGNING, SIGNALS AND PAVEMENT MARKINGS..............................................A-71 
 PLAN REVIEWS.........................................................................................................A-71 
 PUBLIC INVOLVEMENT ...........................................................................................A-72 
 RIGHT OF WAY...........................................................................................................A-72 
 UTILITIES (UNDERGROUND AND OVERHEAD)..................................................A-72 
 TORT LIABILITY AND GEOMETRIC DESIGN.........................................................A-72 
 BACKGROUND ON TORT LIABILITY......................................................................A-73 
 RRR IMPROVEMENTS AND TORT CLAIMS .........................................................A-73 
 SUBCEPTIBILITY OF RRR PROJECTS AND STANDARDS 
  TO TORT CLAIMS ..........................................................................................A-73 
 DEFENSE OF A RRR PROJECT DESIGN ............................................................A-74 
 RRR NOTE ON PROJECT TITLE SHEET...............................................................A-75 
 
BICYCLE FACILITY GUIDELINES 
 

SEE IMPERIAL ROAD DESIGN MANUAL 
 
AIRPORT CLEARANCE REQUIREMENTS FOR PROJECTS A-6M     A-101 
 
"NO PLAN" AND "MINIMUM PLAN" A-7M     A-105 
 
 GENERAL CONCEPTS ..........................................................................................A-105 
 PROCEDURES ........................................................................................................A-107 
 PLAN PREPARATION.............................................................................................A-111 
 SPECIFICATIONS ....................................................................................................A-112 
 PROJECT LAYOUT..................................................................................................A-113 
 INSPECTION AND RECORD KEEPING...............................................................A-113 
 SAMPLE “NO PLAN” ASSEMBLY.........................................................................A-114 
 SAMPLE NARRATIVE AND SKETCH FOR EROSION CONTROL PLAN.......A-137 
 SAMPLE “MINIMUM PLAN” ASSEMBLY..............................................................A-139 
 
SEQUENCE OF CONSTRUCTION/MAINTENANCE OF TRAFFIC A-8M     A-143 
 
 INTRODUCTION........................................................................................................A-143 
 SEQUENCE OF CONSTRUCTION........................................................................A-145 
 MAINTENANCE OF TRAFFIC ................................................................................A-148 
 CONSTRUCTABILITY..............................................................................................A-155 
 



Rev. 10/02 
 
 SECTION      PAGE 

APPENDIX A 
LIST OF FIGURES 

 
FIGURE PAGE 
 
A-1-1M Rural Principal Arterial System........................................................................ A-4 
A-1-2M Rural Minor Arterial System ............................................................................. A-5 
A-1-3M Rural Collector Road System........................................................................... A-6 
A-1-4M Rural Local Road System................................................................................. A-7 
A-1-5M Urban Principal Arterial System ...................................................................... A-8 
A-1-6M Urban Minor Arterial Street System ................................................................ A-9 
A-1-7M Urban Collector Street System......................................................................A-10 
A-1-8M Urban Local Street System............................................................................A-11 
A-1-9M Design St'ds. for Service Roads ...................................................................A-12 
A-1-10M Design St'ds. for Interchange Ramps ...........................................................A-13 
 
A-2-1M Urban Clear Zone Width Guidelines .............................................................A-34 
A-2-2M Cost Effective Selection Procedure..............................................................A-35 
A-2-3M Safety Slope Cost Justification Guidelines ..................................................A-36 
A-2-4M Example of a Parallel Embankment Slope Design.....................................A-40 
 
A-3-1M Barrier Length of Need Determination..........................................................A-47 
A-3-2M Suggested Slopes For Approach Barriers ..................................................A-48 
A-3-3M Approximate Dimensions For Crash Cushions........................................A-52.3 
 

APPENDIX A 
LIST OF TABLES 

 
TABLE PAGE 
 
A-1-1M Minimum Design Speeds For Various Functional Classifications .............. A-3 
 
A-2-1M Clear Zone Distances.....................................................................................A-33 
A-2-2M Horizontal Curve Adjustments........................................................................A-39 
 
A-3-1M Determining Warrants for Roadside Barriers ..............................................A-44 
A-3-2M Typical Barrier/Guardrail Selection and Placement ....................................A-45 
A-3-3M Design Parameters for Roadside Barrier Layout........................................A-48 
 
A-4-1M Geometric Design Criteria.............................................................................A-63 
 


	GEOMETRIC STANDARDS
	GEOMETRIC DESIGN STANDARDS
	CLEAR ZONE GUIDELINES
	TRAFFIC BARRIER INSTALLATION CRITERIA
	VIRGINIA RRR GUIDELINES
	BICYCLE FACILITY GUIDELINES
	AIRPORT CLEARANCE REQUIREMENTS FOR PROJECTS
	NO PLAN AND MINIMUM PLAN
	SEQUENCE OF CONSTRUCTION/MAINTENACNE OF TRAFFIC
	LIST OF FIGURES
	LIST OF TABLES

