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The following information is addenda to the 1997 MassHighway Highway Design Manual.  
These changes were made to address updated design guidance from the AASHTO A Policy on 
Geometric Design of Highways and Street 2001 (Green Book).  Significant changes were made 
from the previous version of the AASHTO Green Book that affect the design of roadways in 
Massachusetts.  These changes were made by AASHTO design committees to address the need 
for improved safety and mobility while recognizing the need for agencies and designers to be 
more sensitive in their approach to design. 
 
On March 14, 2002, the Federal Highway Administration (FHWA) officially adopted the 2001 
AASHTO Green Book as minimum design standards for projects on the National Highway 
System.  At that time, the FHWA gave the states one year to address compliance of the Green 
Gook with their own standards.  This document serves that purpose.  Changes were made 
primarily to address items affecting the 13 AASHTO controlling criteria.  In addition, this 
document includes dimensions in both the English and Metric systems of measurement, with 
most dimensions rounded to even English values. 
 
Designers should design to desirable standards where practical and minimum standards where 
feasible.  This is the flexibility in design inherent in the AASHTO guidance.  The context of the 
roadway should always be considered and exceptions to the minimum standards may be 
warranted based on constraints.  The normally requires justification and documentation in the 
form of a design exception report to assure that the designer used sound engineering judgment to 
address safety and mobility objectives. 
 
MassHighway is currently considering more significant revisions to the Highway Design Manual 
relative to context sensitivity and community concerns.  In the interim period between now and 
when a fully revised manual is issued, this document should be used to design all roadways in 
Massachusetts.  Since most of the values contained in this document are within the range of the 
desirable and minimum standards in the 1997 Highway Design Manual, projects currently under 
design or construction may continue to use the 1997 values at the direction of the project 
manager. 
 



ADDENDUM TO THE 1997 HIGHWAY DESIGN MANUAL 
 
Page 3.12.0 Section 3.4.1 Design Speed 
 
First sentence is replaced with the following: 
 
 Design speed is a selected speed used to determine the various design 
features of the roadway. 
 
Page 3.13.0 Section 3.4.1 Design Speed 
 
Table 3.6 is replaced with the following Table: 
 

Table 3.6 
DESIGN SPEEDS 

(A Design Exception is required when speed selected is outside Table Values) 
 

Metric Units (meters) 

FUNCTIONAL CLASSIFICATION U/R DESIGN SPEED 

URBAN DESIGN SPEED SHOULD NOT BE LESS THAN 80 km/h FREEWAY/EXPRESSWAY 

RURAL 110 km/h SHOULD BE USED, IN MOUNTAINOUS TERRAIN, A 
DESIGN SPEED OF 80 km/h TO 100 km/h MAY BE USED 

URBAN MAY RANGE FROM 50 km/h TO 100 km/h.  BELOW 70 km/h 
APPROPRIATE FOR BUILT-UP AREAS.  ABOVE 80 km/h IS 
APPROPRIATE FOR OUTLYING AREAS. 

ARTERIAL 

RURAL LEVEL - 100 to 120 km/h 

ROLLING - 80 to 100 km/h 

MOUNTAINOUS - 60 to 80 km/h 

URBAN MINIMUM OF 50 km/h COLLECTOR 

RURAL OVER 2000 ADT: 
 
LEVEL - 100 km/h 
ROLLING - 80 km/h 
MOUNTAINOUS - 60 km/h 
 
SEE PAGE 426 OF 2001 AASHTO POLICY ON GEOMETRIC 
DESIGN FOR ADT BELOW 2000. 

LOCAL 
URBAN MAY RANGE FROM 30 km/h TO 50 km/h DEPENDING ON 

AREA CONTROLS. 
 

RURAL OVER 2000 ADT: 
 
LEVEL - 80 km/h 
ROLLING - 60 km/h 
MOUNTAINOUS - 50 km/h 
 
SEE PAGE 385 OF 2001 AASHTO POLICY ON GEOMETRIC 
DESIGN FOR ADT BELOW 2000. 

 



Table 3.6 (CONTINUED) 
 

DESIGN SPEEDS 
(A Design Exception is required when speed selected is outside Table Values) 

 

English Units (feet) 

FUNCTIONAL CLASSIFICATION U/R DESIGN SPEED 

URBAN DESIGN SPEED SHOULD NOT BE LESS THAN 50 mph FREEWAY/EXPRESSWAY 

RURAL 70 mph SHOULD BE USED, IN MOUNTAINOUS TERRAIN, A 
DESIGN SPEED OF 50 mph TO 60 mph MAY BE USED 

URBAN MAY RANGE FROM 30 mph TO 60 mph.  BELOW 45 mph 
APPROPRIATE FOR BUILT-UP AREAS.  ABOVE 50 mph IS 
APPROPRIATE FOR OUTLYING AREAS. 

ARTERIAL 

RURAL LEVEL - 60 to 75 mph 

ROLLING - 50 to 60 mph 

MOUNTAINOUS - 40 to 50 mph 

URBAN MINIMUM OF 30 mph COLLECTOR 

RURAL OVER 2000 ADT: 
 
LEVEL - 60 mph 
ROLLING - 50 mph 
MOUNTAINOUS - 40 mph 
 
SEE PAGE 426 OF 2001 AASHTO POLICY ON GEOMETRIC 
DESIGN FOR ADT BELOW 2000. 

LOCAL 
URBAN MAY RANGE FROM 20 mph TO 30 mph DEPENDING ON 

AREA CONTROLS. 
 

RURAL OVER 2000 ADT: 
 
LEVEL - 50 mph 
ROLLING - 40 mph 
MOUNTAINOUS - 30 mph 
 
SEE PAGE 385 OF 2001 AASHTO POLICY ON GEOMETRIC 
DESIGN FOR ADT BELOW 2000. 

 



Page 3.14.0 Section 3.4.2 Running Speed 
 
Third paragraph: replace 30 km/h to 70 km/h with 30 km/h to 75 km/h. 
 
 
Page 3.15.0 Section 3.4.3 Posted Speed 
 
Delete Figure 3-2 
 
 
Page 3.17.0 Section 3.5.1.3 Composition 
 
First paragraph: replace 4100 kilograms with 4000 kilograms 
 
 
Page 3.18.0 Section 3.5.1.4 Levels of Service 
 
Second paragraph: replace Table 3.7 with The Highway Capacity Manual (HCM) 
 
 
Page 3.18.0 Section 3.5.1.4 Levels of Service 
 
Table 3.8 is replaced with the following Table: 
 
 

Table 3.8 
MINIMUM LEVEL OF SERVICE GUIDELINES 

 

TYPE OF AREA AND APPROPRIATE LEVEL OF SERVICE  

HIGHWAY TYPE 
RURAL 
LEVEL 

RURAL 
ROLLING 

RURAL 
MOUNTAINOUS 

URBAN AND 
SUBURBAN 

FREEWAY1 B B B C 

ARTERIAL B B C C 

COLLECTOR C C D D 

LOCAL D D D D 

 
Note: LEVEL OF SERVICE D, E, AND F ARE NOT NORMALLY USED FOR DESIGN. 

 
1. SEE HIGHWAY CAPACITY MANUAL TO DETERMINE LEVEL OF SERVICE FOR FREEWAYS IN DESIGN YEAR. 

 
Reference:  “A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS” AASHTO, 2001” 

























































Page 6.43.0 Section 6.6.1.2 Cross Sections 
 
Last line, replace with the following sentence: 
 
Refer to Table 5.1 for recommended roadway section widths (travel lane widths and shoulder 
widths) for figures 6-18, 6-19, 6-21 through 6-29. 
 
 
Page 7.01.0 Section 7.1.2 Vehicle Consideration 
 
Replace the last paragraph with the following: 
 
 Vehicles turning paths yield minimum turning radii which are used in the 
design of intersection.  Figures 7-1 to 7-8 illustrate the turning paths for the P, SU, 
BUS, A-BUS, WB-12, WB-15, WB-19 and WB-20 vehicles.  Computer programs are 
available for this analysis.  The vehicle dimensions in the figures are used to 
determine the turning radii design as discussed in Section 7.3.1.  One of the semi-
trailer combinations should typically be used as the design vehicle where truck 
traffic is anticipated.  The SU vehicle should be the minimum size used.  Turning 
paths for other design vehicles may be found in A POLICY ON GEOMETRIC DESIGN OF 
HIGHWAYS AND STREETS, AASHTO, 2001. 
 
 
Delete the following pages: 
 
Page 7.03.0, Page 7.05.0, Page 7.07.0, Page 7.09.0, Page 7.11.0, and Page 7.13.0
 
 



















Page 7.19.0 Section 7.1.6 Control 
 
Last paragraph: replace Part IV of the MUTCD. With Part 4 of the MUTCD. 
 
 
Page 7.20.0 Section 7.1.6 Control 
 
Third paragraph: replace MUTCD. with the MUTCD 2000. 
 
Replace the fourth paragraph with the following: 
 
The investigation of the need for a traffic control signal shall include an analysis of the 
applicable factors contained in the following traffic signal warrants and other factors 
related to existing operation and safety at the study location: 
 

Warrant 1, Eight-Hour Vehicular Volume. 
 
Warrant 2, Four-Hour Vehicular Volume. 
 
Warrant 3, Peak Hour. 
 
Warrant 4, Pedestrian Volume. 
 
Warrant 5, School Crossing 
 
Warrant 6, Coordinated Signal System 
 
Warrant 7, Crash Experience 
 
Warrant 8, Roadway Network 

 
Last paragraph before the last: replace Section II of the MUTCD. with Section 2 of the 
MUTCD 2000. 
 
Page 7.21.0 Section 7.1.6 Control 
 
Replace the first three paragraphs, including the bottom sentence on Page 7.20.0 with the 
following: 
 
A number of techniques are available for evaluating the operation of signalized and 
unsignalized intersections, determining the appropriate signal-timing scheme and 
evaluating design alternatives.  Among these techniques, the most important are: 
 

• Lane Movement based capacity analysis technique from the latest edition of 
the Highway Capacity Manual (HCM). 

 



• Computer software applications based on the latest edition of the HCM, 
including: Highway Capacity Software (HCS), Trafficware – Synchro, and 
aaSIDRA (Signalized and unsignalized Intersection Design and Research 
Aid). 

 
• Vehicle queue lengths are a required output for all intersection capacity 

analysis calculations.  The calculation should measure the average and 95th-
percentile maximum back of queue, and utilized an average vehicle spacing of 
7.62 meters. 

 
• For signal-optimization, vehicle progression or signal coordination 

techniques, the use of one of the following programs is encouraged: 
a. Synchro 
b. Transyt 7-F 
c. Passer II 

 
• For simulation of traffic signal systems on an arterial or network, the use of 

either of the following programs is suggested: 
a. SimTraffic 
b. TSIS (CORSIM) 

 
 
Page 7.23.0 Section 7.2 INTERSECTION SIGHT DISTANCE 
 
Eliminate whole Section 7.2 and refer to: 
 

AASHTO 2001, CHAPTER 9 
Alignment and Profile Pages 584 through 586 
INTERSECTION SIGHT DISTANCE Pages 654 through 680 
Effect of Skew Page 681 

 
 
Page 7.36.0 Section 7.3 INTERSECTION TURNS 
 
Add the following first paragraph: 
 
Refer to Table 5.1 for recommended roadway section widths. 
 
 
Page 7.59.0 Section 7.3.3 Two-Way Left-Turn Lanes 
 
Last paragraph: replace The preferred lane width is 4.5 meters with a minimum of 3.75 with 
The preferred lane width is 4.57 meters with a minimum of 3.66 
 
 



Page 8.02.0 Section 8.1 DESIGN EXCEPTIONS 
 
First paragraph: replace justified within Function Design Report. With justified with 
a Function Design Report. 
 
Delete second paragraph 
 
Delete Table 8.1 
 
 
Page 8.03.0 Section 8.1 DESIGN EXCEPTIONS 
 
Delete first two lines (top of page) 
 
 
Page 8.05.0 Section 8.2 Low Speed/Low Volume Roads 
 
Last paragraph: replace Low speed is defined as less than 70 km/h. with Low speed 
is defined as less than or equal 70 km/h (45 km/h). 
 
 
Page 8.07.0 Section 8.2.1 Design Criteria for Low Speed/Low Volume 

Roadways 
 
Delete Table 8.2 
 
Refer to Table 5.1 for Minimum Roadway Widths for Low Speed/Low Volume 
Roadways 
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