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-Revisionst o A Roadway Design Manual, 201

GreenBook, 2011

The NJDOT hasupdated the fARoadway Design Manual, 2
Green Book, 2011.
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SUMMARY OF THE REVIS IONS
Changes Made to the Roadway Design Manual Ba
Geometric Design of Highways and St
1.17 INTRODUCTION
Remove AStructureapl aCapaci wyd hamdesi BaesignLoadi ng
Elements (Structural).
1.37T REFERENCE PUBLICATIO NS
A.
Updated t hieA AFAAISIHCTYO on Geometri c Design of Hi g
from 2004 to 2011.
2.2.21 PRINCIPAL ARTERIAL HIGHWAYS
THE FOLLOWING IS ADDED AFTER THE 2 SENTENCE OF THE 8 PARAGRAPH:

For facilities within the subclass of other principal arterials in urban areas, mobility is
often balanced against the need to provide direct access as well as the need to
accommodate pedtians bicyclists, and transit users.

2.2.31 MINOR ARTERIAL HIGHW AYS
THE FOLLOWING IS ADDED AT THE END OF THE 5SENTENCE:

éconsistent with the context of the projec
users.

2.3.31 SECONDARY CONTROLS
A. Design Speed

THE FOLLOWING IS ADDED AT THE END OF THE®#SENTENCE OF THE %
PARAGRAPH:

On lower speed facilities, use of abawnimum design criteria may encourage travel at
speedsigher than the design speed.

B. Design Vehicle
TABLE 2-2 HAS BEEN UPDATB. THE FOLLOWING ARE THE CHANGES:

1 SingleUnit Truck symbol changed from SU to S30
Added SU40 SingleUnit Truck (threeaxle)

BUS-40 wheel base, overhang, and overall values
WB-40 wheel base and overhang values

WB-62 wheel base, overall, and overhang values
WB-67D wheel base, overall, and overhang values

=4 =4 =4 -4 -
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3.31 ROADWAY DESIGN TERMS
THE FOLLOWING TERM IS ADDED:

3R Project - 3R stands for resurfacing, restoration, and rehabilitation.

4.2.21 PASSING SIGHT DISTANCE
Passing minimum sight distance valueJ able 41 have been upgraded.
FIGURE 4-B: VALUES OF SUPERELEVATION FOR RURAL HIGHWAYS AND

RURAL OR URBAN FREEWAY
Removed 1#i2T0M04 rAeASeH ence.

FIGURE 4-C: VALUES OF SUPERELEVATION FOR URBAN HIGHWAYS
Revisedtheif gur e 6 s ntoivtelde AXMOD 4r AASHTOO reference.

FIGURE 4-C1: VALUES OF SUPERELEVATION FOR LOW -SPEED URBAN
STREETS IN BUILT -UP AREAS
Removed 2004 AASHTOO reference

FIGURE 4-1: DESIGN CONTROLS FOR CREST VERTICAL CURVES
Graph is updated to look exacthetsame as the graph in 2011 AASHTO.

FIGURE 4-J: DESIGN CONTROLS FOR SAG VERTICAL CURVES

Graph is updated to look exactly the same as the graph in 2011 AASHTO.

4.51 CLIMBING LANE

Changed the references from Exhib#$3to Figure 28 and Exhibit 360 toFigure 329.

5.37 LANE WIDTHS

THE FOLLOWI NG | S ADD-EaDd jAaFcTeEnRt TtHoE tiihe Sout si de |
SENTENCE OF THE 'S PARAGRAPH:

é(design exception required)
THE FOLLOWING IS ADDED AT THE END OF THE'$ SENTENCE OF THE 8
PARAGRAPH:

€ ( n o igrdegception required)

5.4.21 WIDTH OF SHOULDERS
THE FOLLOWING SENTENCE HAS BEEN REMOVED FROM THE'®ARAGRAPH:

In order to provide wider lanes on 3R projects, the left shoulder width on an existing
divided multilane land service highway may be reduoet foot (Rogrammatic Design
Exception).
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5.7.47 PUBLIC SIDEWALK CURB RAMP
Flares
THE ENTIRE TEXT IS CHANGED TO:

Where a pedestrian circulation path crosses the curb ramp, the ramp is required to have
side flares; sharp returns present tripping hazartiss typically occurs where the

sidewalk is next to the curb (no grass buffer). Curb ramp flares are graded transitions
from a curb ramp to the surrounding sidewalk. Flares are not intended to be mobility
device routes, and are typically steeper tharctib ramp (10:1 max) with significant
crossslopes. If curb ramp is situated in such a way that a pedestrian cannot walk
perpendicular across the ramp (ie: blocked by utility pole), flare may be replaced with a
1.5 foot transition or returned curb adjat® the ramp.

Flares are only needed in locations where the ramp edge abuts pavement. A 1.5 foot
transition or returned curb is used where the ramp edge abuts grass or other landscaping.
Straight returned curbs are a useful orientation cue to proweltidn for visually
impaired pedestrians. (See the Construction Details)

6.3.41 YIELD CONTROL

Changed the references from Exhib#®to Table B and Exhibit 964 to Table 912.

6.5.11 GENERAL

THE FOLLOWING IS ADDED AT THE END OF THE LAST SENTENCE&F THE 2¢
PARAGRAPH:

éand T-a8)respectiely.

FIGURE 6-H: LAND SERVICE HIGHWAY AUXILIARY LANE LENGTHS

Changed the reference in Note 2 from Exhibi710to Table 181. The end of Note 3 has been
changed to fnébut paral heftesthéeinaosemuwi dbke 80
ALength of Accel erati on shawthesdse wWidthdooatioa. has bee

6.5.471 MEDIAN OPENINGS

Table for control rdius values has been upgraded.

FIGURE 8-H: GUIDE RAIL TREATMENT FOR CRITICAL EMBANKMENT SLOPES
THE HEADI NG IS CHANGHDB. TO AFlI GURE 8

13.17 INTRODUCTION

Inthe2par agraph, remove fA20060 in MRHYHE AASHTO
Highways and Streets.
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THE FOLLOWING IS ADDED AFTER THE 2 PARAGRAPH:

Designers are to ensutgat all new signs or those signs to remain in a project conform to
the requirements of the 2012 Supplemental Guide Signing Manual.
http://lwww.state.nj.us/transportation/eng/documents/BDC/pdf/SGSM2012.pdf
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Section1 - Introduction

1.1 Introduction

This manual presents the current Department guidelines pertaining to roadway design

on the State Highway system ( www.state.nj.us/transportation/refdata/sldiag/ ). It
provides a means of developing uniformity and safety in the design of a highway
system consistent with the needs of the motoring and non -motoring users.
It is recognized that situations occur where good e ngineering judgment will dictate
deviation from the current Department design guidelines. Any such deviations from
design guidelines relative to the following
contained in Sections 4 through 7, will require an approv ed design exception (Except
where Exempted by the NJDOT Design Exception Manual ):
Controlling Design Elements (Roadway)
9 Stopping Sight Distance (vertical curves, horizontal curves, and non -signalized
intersections)
1 Superelevation (for mainline and ramps)
T  Minimum Radius of Curve (for mainline and ramps)
T Minimum and Maximum Grades
1 Cross Slope
1 Lane Width (through and auxiliary)
1 Shoulder Width
9 Through Lane Drop Transition Length
9 Acceleration and Deceleration Lane Length (for ramps)
9 Horizontal Clearance (N/A in NewJersey T mi ni mum al |l owabdcde) of f set
91 Design Speed (a design exception for a reduction in the design speed will not be
approved)
Controlling Design Elements (Structural)
1 Bridge Width
9 Vertical Clearance
1 Design Loading
The above Controlling Design  Element ( CDE) list is in accordance with the Design
Exception Manual
The guidelines contained in this manual, ot her

primarily informational or guidance in character and serve to assist the engineer in
attaining good design. Deviations from this information or guidance do not require a
design exception.

It is not the intent of this manual to reproduce all the information that is adequately
covered by textbooks and other publications which are readily available to designers
and technicians.

This manual, when used in conjunction with engineering knowledge of highway design
and good judgment, should enable the designer to perform their job more efficiently.

The geometric design of streets and highways not on the State Highway system
should conform to the standards as indicated in the current AASHTO T A Policy on

NJDOT Roadway Design Manual
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Geometric Design of Highways and Streets . The design of traffic barriers and drainage
systems shall conform to the NJDOT Roadway Design Manual
1.2 Policy on Use of AA SHTO Standards

The American Association of State Highway and Transportation Officials (AASHTO) has
published policies on highway design practice. These are approved references to be

used in conjunction with this manual. AASHTO policies represent nationwide standards
that do not always satisfy New Jersey conditions. When standards differ, the

instructions in this manual shall govern except on Interstate highways. The geometric

design of the Interstate System, as a minimum, shall comply with the standards

pre sented in the AASHTO publications; but the design of traffic barriers shall conform

to the NJDOT Roadway Design Manual.

1.3 Reference Publications

1 Note : If there is a date given for the publication and a revised edition
exists, use the current FHWA approve d edition.

>

American Association of State Highway and Transportation Officials (AASHTO),
American Association of State Highway Officials (AASHO)

AASHTO 1 A Policy on Geometric Design of Highways and Streets , 2011
AASHTO 1 A Policy on Design Standards - Int erstate System , 2005

AASHTO 1T Roadside Design Guide , 2006

AASHTO 1 A Guide for the Development of Rest Areas on Major

Arterials and Freeways, 2001

AASHTO 1 Guide for the Development of Bicycle Facilities ,2012

AASHTO 1 An Informational Guide for Roadway Lighting , (1984)

AASHTO i Guide for the Planning, Design and Operation of Pedestrian Facilities, 2004
AASHO i Highway Definitions , 1968

AASHO i A Policy on U -Turn Median Openings on Freeways , 1960

=A =4 =4 =

Transportation Research Board (TRB)
TRB 1 Highway Capacity Manual , (2010)
. Federal Highway Administration (FHWA)

=2 O = W =2"=2=a-a=

FHWA i National Transportation Communications for ITS Protocol
http://www.ntcip.org/info/
FHWA 1 Federal - Aid Policy Guide (FAPG), (1991 with Updates)
FHWA i Roundabouts: An Informational Guide, (2000), Publication No. FHWA -RD-
00-067
FHWA i Roadway Lighting Handbook , (1978 and Addendums)
FHWA i Pedestrian Facilities Users Guide: Providing Safety and Mobility Publication
No. FHWA -RD-01-102 (1999)
1 System Engineering Guidebook for ITS, (2007),
http://www.fhwa.dot.gov/cadiv/segb/
1 FHWA i Manual on Uniform Traffic Control Devices, (2009)

=a =4

=a =4

D. Institute of Transportation Engineers (ITE)

ITE i Alternative Treatments for At -Grade Pedestrian
Crossings , (2001)

NJDOT Roadway Design Manual 1-2
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Section 2 - General Design Criteria

2.1 General

Geometric design is the design of the visible dimensions of a highway with the
objective of forming or shaping the facility to the characteristics and behavior of
drivers, vehicles, and traffic. Therefore, geometric design deals with features of
location, alignment, profile, cross section, intersection, and highway types.

2.2 Highway Classification
221 General

Highway classification refers to a process by which roadways are classified into a set

of sub -systems, described below, based on the way each roadway is used. Central to
this process is an understanding that travel rarely involves movement along a single
roadway. Rather each trip or sub -trip initiates at a land use, proceeds through a
sequence of streets, roads and highways, and terminates at a second land use.

The highway classification process is required by federal law. Each state must assign
roadways into different classes in accordance with standards and procedures
established by the Federal Highway Administration. Separate standards and

procedures have been established for rural and urban areas. For a fur ther description
of the classification process, see USDOT, FHWA, Highway Functional Classification:
Concepts, Criteria and Procedures

2.2.2 Principal Arterial Highways

Principal arterial highways form an inter -connected network of continuous routes

servin g corridor movements having the highest traffic volumes and the longest trip
lengths. In rural areas, travel patterns should be indicative of substantial statewide or
interstate travel. In urban areas, principal arterials should carry a high proportion of
total urban area travel on a minimum of mileage.

The principal arterial highway system is stratified into the following two sub -systems:
9 Interstate system - all presently designated routes of the Interstate System.
1 Other principal arterials - allnon -Inter state principal arterials.

"Other principal arterial* highways may be freeways, expressways or land service
highways. However, because of the function of principal arterial highways, the concept

of service to abutting land should be subordinate to the prov ision of travel service to
major traffic movements. For facilities within the subclass of other principal arterials in
urban areas, mobility is often balanced against the need to provide direct access as

well as the need to accommodate pedestrians, bicycli sts, and transit users. Where
permitted, direct access to abutting property should be carefully regulated by license.

No absolute right exists for access to a principal highway, and the rights of the

traveling public to a safe and efficient roadway must b e guaranteed. However,
abutting property owners do have a right of reasonable access to the system of

highways, unless such right has been acquired by the State.

Except for toll roads, most "other principal arterials" are included in the Federal
consolidat ed primary (FAP) highway system.

NJDOT Roadway Design Manual 2-1
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2.2.3 Minor Arterial Highways

Minor arterial highways interconnect with and augment the principal highway system.

In urban areas, minor arterial highways are usually included in the Federal -aid urban
system (FAUS), and serv e trips of moderate length at a somewhat lower level of travel
mobility. Access to abutting property should be minimized to facilitate traffic flow and
safety. In rural areas, minor arterial highways will usually be included in the Federal
consolidated pri  mary (FAP) system, and serve trip lengths and travel densities greater
than those served by collector roads. Rural minor arterials should provide relatively

high overall travel speeds, with minimum interference to through movements

consistent with the cont  ext of the project area and considering the range or variety of
users. Because of the high speeds, access to abutting property should be either
controlled or carefully regulated.

2.2.4 Collector Roads

Collector roads primarily serve trips of intracounty ra ther than statewide importance.
Travel speeds and volumes are less than on arterial roadways, but are still high

relative to local roads. These roads provide for both land access and traffic circulation.

In urban areas, these roads connect neighborhoods or other districts with the arterial
system, and will usually be part of the Federal -aid urban system (FAUS). In rural
areas, these roads may be subclassified into two groups:

1 Major collectors - Serve important intracounty traffic corridors and provide
service to major county traffic generators. These roads will usually be included in
the Federal -aid secondary (FAS) system.

9 Minor collectors - Serve smaller places and towns and connect locally important
traffic generators. T hese roads usually will not be on a Federal -aid system.
2.25 Local Roads

The local street and road system constitutes all roads not included in the higher
classifications. These streets and roads provide direct access to abutting land and
permit access to the roads of higher classification. They offer the lowest level of
mobility. Service to through traffic movement usually is deliberately discouraged,
especially in urban areas. The local road system contains the large majority of all
roadway mileage ina  state, but only a small percentage of total traffic. For example,
in New Jersey local roads include 72 percent of total road mileage, but only 16 percent
of total vehicular miles traveled.

2.3 Design Controls
23.1 General

The location and geometric design of highways are affected by numerous factors and
controlling features. These may be considered in two broad categories as follows:

A. Primary Controls

1 Highway Classification
9 Topography and Physical Features
1 Traffic

NJDOT Roadway Design Manual 2-2
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B. Secondary Controls

1 Design Speed

1 Design Vehicle

1 Capacity

2.3.2 Primary Controls

A. Highway Classification

Separate design standards are appropriate for different classes of roads, since the
classes serve different types of trips and operate under different conditions of both
speed and traffic  volume. The design of streets and highways on the State highway
system should conform to the guidelines as indicated in this manual. In special cases
of restrictive or unusual conditions, it may not be practical to meet these guide

values. For detailed des criptions of the various guide values, please refer to the
appropriate Sections of this Manual.

B. Topography and Physical Features

The location and the geometric features of a highway are influenced to a large degree

by the topography, physical features, and land use of the area traversed. The
character of the terrain has a pronounced effect upon the longitudinal features of the
highway, and frequently upon the cross sectional features as well. Geological

conditions may also affect the location and the geomet rics of the highway. Climatic,
soil and drainage conditions may affect the profile of a road relative to existing

ground.

Man - made features and land use may also have considerable effect upon the location
and the design of the highway. Industrial, commerci al, and residential areas will each
dictate different geometric requirements.

C. Traffic

The traffic characteristics, volume, composition and speed, indicate the service for
which the highway improvement is being made and directly affects the geometric
featur es of design.

The traffic volume affects the capacity, and thus the number of lanes required. For

planning and design purposes, the demand of traffic is generally expressed in terms of

the design -hourly volume (DHV), predicated on the design year. The desi gn year for
new construction and reconstruction is to be 20 years beyond the anticipated date of

Plans, Specifications and Estimate (PS&E), and 10 years beyond the anticipated date

of PS&E for resurfacing, restoration and rehabilitation projects.

The compo sition of traffic, i.e., proportion of trucks and buses, is another
characteristic which affects the location and geometrics of highways. Types, sizes and
load - power characteristics are some of the aspects taken into account.

The following definitions appl y to traffic data elements pertinent to design.

ADT Average Daily Traffic - The total volume during a given time period
greater than one day but less than one year divided by the number of days
actually counted.

AADT Average Annual Daily Traffic - The total yearly volume in both directions
of travel divided by 365 days.

NJDOT Roadway Design Manual
General Design Criteria
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DHV Design -Hourly Volume - Normally estimated as the 30th highest hour
two -way traffic volume for the design year selected.

K Ratio of DHV to ADT, expressed as a percent.

D The direction al distribution of traffic during the design hour. It is the one -way
volume in the predominant direction of travel expressed as a percentage of DHV.

T The proportion of trucks, exclusive of light delivery trucks, expressed as a
percentage of DHV.

V Design Speed i Expressed in mph.
2.3.3 Secondary Controls
A. Design Speed

"Design Speed" is a selected speed used to determine the various design features of
the roadway.

The assumed design speed should be a logical one with respect to topography,
anticipated operat ing speed, the adjacent land use, the presence of bicycle and
pedestrian accommodations, and the functional classification of the highway. Except

for local streets where speed controls are frequently included intentionally, every

effort should be made to u se as high a design speed as practicable to attain a desired
degree of safety, mobility and efficiency within the constraints of environmental

guality, economics, aesthetics and social or political impacts. Once the design speed is
selected, all of the per tinent features of the highway should be related to it to obtain a
balanced design. Above minimum design values should be used, where practical. On
lower speed facilities, use of above -minimum design criteria may encourage travel at
speeds higher than the  design speed. Some design features, such as curvature,
superelevation, and sight distance are directly related to and vary appreciably with

design speed. Other features, such as widths of lanes and shoulders, and clearances

to walls and rails, are not dire ctly related to design speed, but they affect vehicle
speeds. Therefore, wider lanes, shoulders, and clearances should be considered for
higher design speeds. Thus, when a change is made in design speed, many elements

of the highway design will change acco rdingly.

Since design speed is predicated on the favorable conditions of climate and little or no
traffic on the highway, it is influenced principally by:

9 Character of the terrain;
1 Extent of man -made features;
1 Economic considerations (as related to constru ction and right - of-way costs).

These three factors apply only to the selection of a specific design speed within a
logical range pertinent to a particular system or classification of which the facility is a
part.

The design speed (mph) as it relates to the posted speed (mph) is shown below:

NJDOT Roadway Design Manual
General Design Criteria
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Table2 -1
Design Speed vs. Posted Speed
Design Speed *

Posted Existing New Highways
Speed Highways or Alignment
20 mph 25 mph 30 mph
25 mph 30 mph 35 mph
30 mph 35 mph 40 mph
35 mph 40 mph 45 mph
40 mph 45 mph 50 mph
45 mph 50 mph 55 mph
50 mph 55 mph 60 mph
55 mph 60 mph 65 mph

*  Generally, for freeways and the Interstate system, the design speed shall be 70

mph for either column shown in Table 2
Interstate highway or freeway
speed shall be 60 mph in either column for these areas.
Calming Section of this manual for speeds used in traffic calming areas.

B. Design Vehicle

The physical characteristics of vehicles and t

-1. But in certain urban areas, the
was designed at 60 mph. Therefore the design
Refer to the Traffic

using the highways are positive controls in geometric design. A design vehicle is a
selected motor vehicle, the weight, dimensions and operating characteristics of which

are used to establish highway design contr

ols to accommodate vehicles of a

designated type. The symbols and dimensions of design vehicles are shown in Table

he proportions of the various size vehicles

2-2.
Table2 -2
Design Vehicles (Dimensions in feet*)
Design Vehicle Wheel Overhang Overall
Type Symbol Base Front | Rear | Length | Width
Passenger Car P 11.0 3.0 5.0 19.0 7.0
Single Unit Truck SU-30 20.0 4.0 6.0 30.0 8.0
single Unit Truck | oy 45 | 250 40 |105 |395 8.0
(three -axle)
Single Unit Bus BUS-40 | 25.3 6.3 9.0 40.5 8.5
Articulated Bus A-BUS 22+19.4=41.4 8.6 10.0 60.0 8.5
Semitrailer WB-40 |12.5+255 =38 3.0 45 |455 8.0
Intermediate
Semitrailer Large WB-50 14.6+35.4 =50 3.0 2.0 55 8.5
Semitrailer WB-62 | 19.5+41.0 = 60.5 4.0 45 |69.0 8.5
Interstate
NJDOT Roadway Design Manual 2-5
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i DQ u bl e Bo WB-67D 11+23+10+22.5 = 23 3.0 723 8.5

Semitrailer 66.5

Delivery Truck DL 16 3 5 24 7.5
Source: A Policy on Geometric Design of Highways and Streets , AASHTO

* Design vehicle dimensions are intended for use in the design of roadways and
do not define the legal vehicle dimensions in the State.

* The delivery truck is based on a typical USPS, UPS or FedEx truck.

C. Capacity

1. General

The term "capacity" is used to express the maximum number of vehicles which

have a reasonable expectation of passing over a section of a lane or a roadway
during a giventi me period under prevailing roadway and traffic conditions.
However, in a broad sense, capacity encompasses the relationship between

highway characteristics and conditions, traffic composition and flow patterns, and

the relative degree of congestion at vari ous traffic volumes throughout the range
from light volumes to those equaling the capacity of the facility as defined above.

Highway capacity information serves three general purposes:

a. For transportation planning studies to assess the adequacy or sufficien cy of

existing highway networks to current traffic demand, and to estimate when,
in time, projected traffic demand, may exceed the capacity of the existing
highway network or may cause undesirable congestion on the highway
system.

b. Foridentifying and analy  zing bottleneck locations (both existing and
potential), and for the evaluation of traffic operational improvement projects
on the highway network.

c. For highway design purposes.

2. Level of Service (LOS)

The level of service concept places various traffic flow conditions into 6 levels of

service. These levels of service, designated A through F, from best to worst,
cover the entire range of traffic operations that may occur.

The factors that may be considered in evaluating level of service include the
following.

Speed and travel time

Traffic interruptions or restrictions
Freedom to maneuver

Safety

Driving comfort and convenience
Economy

=A =4 =444

However, in a practical approach to identifying the level of service, travel time
and the ratio of demand volume to capacity are commonly used.

NJDOT Roadway Design Manual
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In general, the various levels of service would have the following
characteristics:

Level of Service A is free flow, with low volumes and high speeds. Traffic

density is low, with speeds controlled by driver desires, speed limits, and

physical roadway conditions. There is little or no restriction in maneuverability

due to presence of other vehicles. Driver s can maintain their desired speed with
little or no delay.

Level of Service B is in the zone of stable flow, with operating speeds

beginning to be restricted somewhat by traffic conditions. Drivers still have

reasonable freedom to select their speed and | ane of operation. Reductions in
speed are not unreasonable, with a low probability of traffic flow being

restricted. The lower limit (lowest speed, highest volume) of this level of service

has been associated with service volumes used in the design of rura | highways.

Level of Service C is still in the zone of stable flow, but speeds and
maneuverability are more closely controlled by the higher volumes. Most of the
drivers are restricted in their freedom to select their own speed, change lanes,
or pass. A re latively satisfactory operating speed is still obtained, with service
volumes perhaps suitable for urban design practice.

Level of Service D approaches unstable flow, with tolerable operating speeds
being maintained though considerably affected by changes in operating
conditions. Fluctuations in volume and temporary restrictions to flow may cause
substantial drops in operating speeds. Drivers have little freedom to maneuver,
and comfort and convenience are low, but conditions can be tolerated for short
peri ods of time.

Level of Service E cannot be described by speed alone, but represents
operations at even lower operating speeds than in Level D, with volumes at or
near the capacity of the highway. At capacity, speeds are typically, but not
always, in the nei ghborhood of 25 mph; flow is unstable, and there may be
stoppages of momentary duration.

Level of Service F describes forced flow operation at low speeds, where
volumes are below capacity. These conditions usually result from queues of

vehicles backing up  from a restriction downstream. The section under study will

be serving as a storage area during parts or all of the peak hour. Speeds are

reduced substantially and stoppages may occur for short or long periods of time
because of the downstream congestion. In the extreme, both speed and volume
can drop to zero.

Reference is made to the Tr an sHighway @apaciyn Resear
Manual, 6 f or a thorough discussion on the | evel (

3. Service Volume

For highway design purposes, the service volume is related to the "Level of
Service" selected for the proposed facility. (No service volumes are defined for

Level of Service F). Service volume is defined as the maximum rate of flow

which may be accommodated under prevailing traffic and roadway co nditions
while still maintaining a quality of service appropriate to the indicated Level of

Service.

NJDOT Roadway Design Manual 2-7
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The service volume varies with a number of factors, including:

ERE R I e e

T
T

Level of service selected;

Width of lanes;

Number of lanes;

Presence or absence of shoulders X

Grades;

Horizontal alignment;

Operating speed;

Lateral clearance;

Side friction generated by parking, driveways, intersections, and
interchanges;

Volumes of trucks, buses, and recreational vehicles;
Spacing and timing of traffic signals.

The objective in  highway design is to create a highway of appropriate type with
dimensional values and alignment characteristics such that the resulting service
volume will be at least as great as the design volume, but not much greater as

to represent extravagance or was

te. More detailed data on service volume are

available in the Tr ans por Highway Gapacify Manaah r,cch

and AAS HATROlicy ofi Geometric Design of Highways and Streets 0.

NJDOT Roadway Design Manual
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FIGURE 3-B:

ROAD CROSS SECTION TERMINOLOGY

R.O.W. LINE

FINISH GRADE

B.L.

R.O.W. LINE

FINISH GRADE

B.L.
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3.3 Roadway Design Terms

Following are terms utilized by Roadway Designers.

3R Project 1 3R stands for resurfacing, restoration, and rehabilitation.

Arterial Highway I This is a general term, denoting a highway used primarily for

through traffic, usually a continuous route.

Auxiliary Lane - The portion of the roadway adjoining the traveled way intended for

speed change, storage, weaving, climbing lane, and for other p urposes supplementary

to through traffic movement.

1 Acceleration Lane - An auxiliary lane including tapered areas, primarily for
the acceleration of vehicles entering the through traffic lanes.

9 Collector -Distributor Lane - An auxiliary lane approximately 1/4 to 1/5 mile
in length, designated to accommodate right turn access to and from the State
highway at more than one location, and normally terminating at an intersection
or an interchange ramp. It is not intended for through traffic, and is not
physical ly separated from the through lanes. (Reference: N.J.A.C 16:47 -1.1)

1 Deceleration Lane - An auxiliary lane including tapered areas, primarily for
the deceleration of vehicles leaving the through traffic lanes.

Buffer space - The space that separates traffi c flow from the work activity and
provides recovery space for an errant vehicle. Neither work activity nor storage of
equipment, vehicles, or material should occur in this space. Buffer spaces may be
positioned longitudinally and laterally, with respect to the direction of traffic flow.

Capacity - The maximum number of vehicles which has a reasonable expectation of
passing over a given section of a lane or a roadway in one direction or in both

directions foratwo -lane or athree -lane highway during a given time period under
prevailing roadway and traffic conditions.

Climbing Lane - An auxiliary lane introduced at the beginning of a sustained positive
grade in the direction of traffic flow, to be used by slow moving vehicles such as
trucks and buses.

Collect or - Distributor Road, (C -D) - An auxiliary roadway separated laterally from,
but generally parallel to, an expressway which serves to collect and distribute traffic

from several access connections between selected points of ingress to and egress

from the th rough traffic lanes. Control of access is exercised outside a C -D Road.

Control of Access - The condition where the rights of owners, occupants or other
persons of land abutting a highway to access, light, air or view in connection with the
highway are ful ly or partially controlled by a public agency.

1 FullControl - The condition under which the authority to control access is
exercised to give preference to through traffic to a degree, but in addition to
interchange connections with selected public roads th ere may be some
intersections at grade.

1 Partial Control - The condition under which the authority to control access is
exercised to give preference to through traffic to a degree that, in addition to
access connections with selected public roads, there may be some crossings at
grade and some private driveway con nections.
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Section4 - Basic Geometric Design Elements

4.1 General

Geometric highway design pertains to the visible features of the highway. It may be
considered as the tailoring of the highway to the terrain, to the controls of the land
usage, and to thet ype of traffic anticipated.

Design parameters covering highway types, design vehicles, and traffic data are
included in Section 2, fiGener al Design

This section covers design criteria and guidelines on the geometric design elements
that must be ¢ onsidered in the location and the design of the various types of
highways. Included are criteria and guidelines on sight distances, horizontal and
vertical alignment, and other features common to the several types of roadways and
highways.

In applying thes e criteria and guidelines, it is important to follow the basic principle
that consistency in design standards is of major importance on any section of road.
The highway should offer no surprises to the driver, bicyclist or pedestrian
geometrics. Problem locations are generally at the point where minimum design
standards are introduced on a section of highway where otherwise higher standards
should have been applied. The ideal highway design is one with uniformly high
stand ards applied consistently along a section of highway, particularly on major
highways designed to serve large volumes of traffic at high operating speeds.

4.2 Sight Distances
42.1 General

BDC16 MR-02

Criteri

in terms of

Sight distance is the continuous length of highway ahead visible to the driver. In

design, two sight distances are considered: passing sight distance and stopping sight
distance. Stopping sight distance is the minimum sight distance to be provided at all

points on multi  -lane highways and ontwo  -lane roads when passing sigh  t distance is

not economically obtainable.

Stopping sight distance also is to be provided for all elements of interchanges and
intersections at grade, including driveways

Table 4 -1 shows the standards for passing and stopping sight distance related to
design speed.

4.2.2 Passing Sight Distance

Passing sight distance is the minimum sight distance that must be available to enable
the driver of one vehicle to pass another vehicle, safely and comfortably, without

interfering with the speed of an oncoming vehic le traveling at the design speed,

should it come into view after the overtaking maneuver is started. The sight distance

available for passing at any place is the longest distance at which a driver whose eyes
are 3.5 feet above the pavement surface can see the top of an object 3.5 feet high on

the road.

Passing sight distance is considered only on two -lane roads. At critical locations, a

stretch of four -lane construction with stopping sight distance is sometimes more
economical than two lanes with passing si ght distance.
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Table4 -1
Sight Distances for Design

Sight Distance in feet

Design
S&eid Stopping Passing*
P Minimum Minimum
25 155 450
30 200 500
35 250 550
40 305 600
45 360 700
50 425 800
55 495 900
60 570 1000
65 645 1100
70 730 1200

* Not applicable to multi  -lane highways.
4.2.3 Stopping Sight Distance

The minimum stopping sight distance is the distance required by the driver of a
vehicle, traveling at a given speed, to bring his vehicle to a stop after an object on the
road becomes visible . Stopping sight distance is measured from the driver's eyes,
which is 3.5 feet above the pavement surface, to an object 2 feet high on the road.

The stopping sight distances shown in Table 4 -1 should be increased when sustained
downgrades are steeper than 3 percent. Increases in the stopping sight distances on
downgrades are i ndi c AlPolcydoniGaomdtirk Badsign®f Highways and
Streets . 0

424 Stopping Sight Distance on Vertical Curves
See Section 4. 4.4 i So farmdidcassiohon vertcal cué/esa d e
425 Stopping Sight Distance on Horizontal Curves

Where an object off the pavement such as a longitudinal barrier, bridge pier, bridge
rail, building, cut slope, or natural growth restricts sight distance, the minimum r
of curvature is determined by the stopping sight distance.

Stopping sight distance for passenger vehicles on horizontal curves is obtained from
Figure 4 -A. For sight distance calculations, the driver's eyes are 3.5 feet above the
center of the inside  lane (inside with respect to curve) and the object is 2 feet high.
The line of sight is assumed to intercept the view obstruction at the midpoint of the
sight line and 2.75 feet above the center of the inside lane. Of course, the midpoint
elevation will b e higher or lower than 2.75 feet, if it is located on a sag or crest
vertical curve respectively. The horizontal sightline offset (HSO) is measured from the
center of the inside lane to the obstruction.

The general problem is to determine the clear distance from the centerline of inside

lane to a median barrier, retaining wall, bridge pier, abutment, cut slope, or other
obstruction for a given design speed. Using radius of curvature and sight distance for
the design speed, Figure 4  -Aillustrates the HSO, which is the clear distance from
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FIGURE 4-B:
VALUES OF SUPERELEVATION FOR RURAL
HIGHWAYS AND RURAL OR URBAN FREEWAY
Note: Use of e,,,, = 4% should be limted to urban conditions
e Vy4 Vq4 Vy Vq4 Vg Vy Vy4 Vy4 Vy4 Vy Vy4
(%) 25mph | 30mph | 35mph | 40mph | 45mph | 50mph | 55mph | 60 mph | 65mph | 70mph | 75mph
R (ft) R (ft) R (ft) R (ft) R (ft) R (ft) R (ft) R (ft) R (ft) R (ft) R (ft)
N.C. 2290 3130 4100 5230 6480 7870 9410 11100 12600 14100 15700
R.C. 1630 2240 2950 3770 4680 5700 6820 8060 9130 10300 11500
2.2 1450 2000 2630 3370 4190 5100 6110 7230 8200 9240 10400
24 1300 1790 2360 3030 3770 4600 5520 6540 7430 8380 9420
2.6 1170 1610 2130 2740 3420 4170 5020 5950 6770 7660 8620
2.8 1050 1460 1930 2490 3110 3800 4580 5440 6200 7030 7630
3.0 44 1320 1760 2270 2840 3480 4200 4990 5710 6490 7330
32 850 1200 1600 2080 2600 3200 3860 4600 5280 6010 6310
34 761 1080 1460 1900 2390 2940 3560 4250 4890 5580 6340
3.6 673 972 1320 1740 2190 2710 3290 3940 4540 5210 5930
3.8 583 864 1190 1590 2010 2490 3040 3650 4230 4860 5560
4.0 511 766 1070 1440 1840 2300 2810 3390 3950 4550 5220
4.2 452 684 960 1310 1680 2110 2590 3140 3630 4270 4910
44 402 615 868 1190 1540 1940 2400 2920 3440 4010 4630
4.6 360 555 788 1090 1410 1780 2210 2710 3220 3770 4380
4.8 324 502 718 995 1300 1640 2050 2510 3000 3550 4140
5.0 292 4566 654 911 1190 1510 1890 2330 2800 3330 3910
5.2 264 413 595 833 1090 1390 1750 2160 2610 3120 3690
5.4 237 373 540 759 995 1280 1610 1990 2420 2910 3460
5.6 212 335 487 687 903 1160 1470 1830 2230 2700 3230
5.8 186 296 431 611 806 1040 1320 1650 2020 2460 2970
6.0 144 231 340 485 643 833 1060 1330 1660 2040 2500
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http://www.state.nj.us/transportation/eng/documents/BDC/pdf/SGSM2012.pdf




