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SECTION 1
troduction

Due to the ever growing highway needs, the Department looks for the
largest return for the money spent on safety improvementg on its
highway system. The highway designer strives to seek safety
opportunities for the geometric features specific to each project and
to access the cost effectiveness of applying highway geometric design
standards. The criteria used for highway geometric design in New
Jersey is governed by the NJDOT Roadway Design Manual, the NJDOT
Bridges and Structures Design Manual and several AASHTO publications.

Federal regulations permit the approval of "a project design that does
not conform to the minimum criteria only after due consideration is
given to all project conditions such as maximum service and safety
benefits for the dollar invested, compatibility with adjacent sections
of roadway and the probable time before reconstruction of the section
due to increased traffic demands or changed conditions" (1). Also,
when these criteria produce extreme social, economic and environmental
impacts, lesser values may be chosen. To help ensure that the right
choice has been made, a reasonable process must be followed in
Planning and Design. The end result is a design exception. The
design exception is prepared to document the considerations given in
the evaluation of the imvacts and to the safety of the motoring

public.

Over the years, the development of Certification Acceptance, the
Preconstruction Engineering Management System (PEMS) and increased
workload have heightened a need for a guide on preparing design
exceptions. This guide will reduce engineering staff preparation and
review manhours while assuring a very thorough and comprehensive

document.

There is no fill-in-the-blank type format to writing design
exceptions. Your only tools are your engineering judgement, your
writing style, and the outline and guidance provided by this

document.

REFERENCES
1. "Design Standards for Highways." Federal-Aid Highway Program

Manual. Volume 6, Chapter 2, Section 1, Subsection 1, (23 CFR
625.3) August 1986, Revised September 1987.
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SECTION 2
SIGN CEPT CRITERI

2-01 GENERAL

When conditions warrant, a design exception may be granted for the
permanent work of a completed project, when highway geometric design
standards do not conform to NJDOT and/or AASHTO minimum design
standards. This design exception is required in order to obtain State
and/or Federal project approval. A design exception to the minimum
standards may be approved when it can be documented that a lesser
design value is the best practical alternative. The warrants for the
selection of a lesser design value shall give consideration to social,
economic and environmental impacts in concert with safe and overall
efficient traffic operations.

- GN CEPTI Vv

Federal approval of a design exception is required for substandard
geometric elements on Federal Aid Funded Projects and/or Interstate
Projects. However, resurfacing projects; bridge rehabilitation and/or
replacement projects on the Interstate system that are funded with
100% State funds for both preliminary engineering and construction
will not require FHWA review and approval if the following
circumstances exist (1) :

: I Substandard features are upgraded to current standards or a
design exception is justified and approved in accordance with
this procedure.

Existing substandard features that are retained should
receive the approval of the Assistant Commissioner Design and
Right of Way. A copy of this approval should be furnished to
FHWA for their information.

2. The project is to be designed in accordance with approved
design procedures including Traffic Control Plans. The
general upgrading of safety appurtances should either be
included in the project or provision made for such upgrading
no later than the next construction season.

3 The project is to be constructed in accordance with the

approved NJDOT Standard Specifications for Road and Bridge
Construction and approved supplemental specifications.

New substandard features that are created on a 100% State funded
project on the Interstate system as a result of the project or
existing features that are made worse should be approved by the
Assistant Commissioner and the FHWA since these degraded features will
change the project "as built".

Approval of a design exception by the Assistant Commissioner Design

and Right of Way is required for substandard geometric elements on
100% State Funded Projects and other non-Federal Aid Projects,

4/91



DESIGN EXCEPTION CRITERIA 2-2

2-03 SIGN WAIVER Vv

Substandard geometric elements which are verified, reviewed and
approved in the process which grants access approval to State highways
shall be called "design waivers”". This process includes minor access
permits, major access permits and developer agreements (2). A
conscious effort should be made to upgrade the substandard features to
current standadrs.

Minor access permit design waivers shall be verified, reviewed and
approved by the Regional Maintenance Office. Major access permit and
developer agreement design waivers shall be verified, reviewed and
approved by the Regional Design Office.

A design waiver shall become part of either the highway access permit
application or the developer agreement. Therefore, when the access
permit or developer agreement is approved, the design waiver will be
approved.

The contents of a design waiver shall be the same as contained in Part
II "Project Description" and Part III "Each Substandard Feature" of
the body of a design exception, see Figure 5-5. ;

2-0 GEOMETRIC NTS

A design exception may be granted for projects which do not conform to
minimum design standards where conditions warrant for the following
geometric elements:

Roadway Elements:

- Lane and Shoulder Widths
- Bridge Widths

- Horizontal Alignment

- Vertical Alignment

- Grades

- Stopping Sight Distance
- Cross Slopes

- Superelevation

- Horizontal Clearance

Structural Elements:

- Structural Capacity
- Vertical Clearance

It should be noted that design exceptions should not be submitted for
substandard cross slopes on roadways (excluding structures) since it
is economically feasible to upgrade the cross slopes to current
standards, see Chapter 8.

4/91
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DESIGN EXCEPTION CRITERIA 2-3

2-0 ONTR ING

The controlling criteria for the geometric elements mentioned
previously are contained in the following publications:

- NJDOT Roadway Design Manual (3)

- NJDOT 3R Standards (4) (5)

- NJDOT Bridges and Structures Design Manual (6)
AASHTO pu?lication A Policy on Design Standards Interstate
System (7

AASHTO publication A Policy on Geometric Design of Highways and
Streets (8)

Specific criteria for each of the geometric elements, along with its
reference to AASHTO and the NJDOT Design Manuals, is presented in
Tables 2-1, A through J for your information and use. It should be
noted that the criteria in NJDOT Design Manuals is equal to or more
stringent than AASHTO.

The following paragraphs explain which publications to use for the
design of different highway types and/or projects. For your
convenience, Chapter 2 is summarized in Table 2-2.

- 3 ighw ce the s em
Pro s and ortati

The controlling criteria for the roadway geometric elements on new
construction, reconstruction, resurfacing, restoration and
rehabilitation projects for all highways except the Interstate
system and Off System Projects is contained in the NJDOT Roadway
Design Manual (3).

In order to provide flexibility to the designer, the NJDOT 3R
Standards may be used for resurfacing, restoration and
rehabilitation (3R) projects and they may be used only when it is
not possible to meet the Department'’s design standards for new
alignment projects (4)(5).

3R Standards can be used on any 3R project on a land service
highway or street, provided a formal report as outlined in the
Department’s 3R Standards has been prepared and approved. If
Federal funding is involved, the Federal Highway Administration is
to be advised when preliminary engineering is being requested that
the 3R Standards are applicable for that project.

The controlling criteria for the structural elements for all
highways except Off System Projects is contained in the NJDOT
Bridges and Structures Design Manual (6).

The controlling criteria for the structural elements for off
System projects is contained in Section 2-05.3.
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DESIGN EXCEPTION CRITERIA 2-4

-05. I tate stem P jects

For new construction and reconstruction projects on the Interstate
system, the controlling criteria for roadway geometric elements is
contained in the AASHTO publication A Policy on Design

Interstate System (7). For design criteria not listed in this
publication, the AASHTO publication A Policy on Geometric Design
of Highways and Streets shall apply (8).

The controlling criteria for structural geometric elements is
contained in the NJDOT Bridges and Structures Design Manual (6).

The controlling criteria for horizontal alignment, vertical
alignment and cross sectional elements, for resurfacing,
restoration and rehabilitation projects on the Interstate system
ijs the same as above,or may be the Interstate standards that were
in effect at the time of the original construction. The engineer
should make every effort to update the geometrics to current
standards, unless doing so will result in unacceptable social,
economic or environmental consequences. The decision to use past
AASHTO standards shall be made prior to Phase 1 submission and
recorded on the bottom center of the project Key Map. The record

shall read:

This project falls under the category of resurfacing,
restoration or rehabilitation. The AASHTO standards that
were in effect at the time of the original construction will
apply. This section of highway was originally built under
ectio using design standards as per the (Date)

(o]
AASHTO publication entitled (Name of publication].

2-05.3 Off System Projects

For off system projects (Local Aid), the roadway geometric
elements need only comply with AASHTO design standards, therefore,
refer only to the AASHTO publication A Policy on Geometric Design
of Highways and Streets when writing these design exceptions (8).
Figure 2-1 has the recommended design criteria for Local Aid
projects, off system bridges.

County or municipal construction projects funded under the
following State Aid Programs are not required to follow the design
exception process as contained in this manual unless the design
phase (Preliminary Engineering) is being funded with federal aid:

NJTTF - Federal Aid Urban System Substitution Program: County
and Municipal Aid, *

NJTTF - Municipal Aid,
1279 Transportation Bond Issue Program,

1983 NJ Bridge Rehabilitation and Improvement Fund: State Aid
to Counties and Municipalities (Local Non-Federal portion),

4/91
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DESIGN EXCEPTION CRITERIA 2-5

1989 NJ Bridge Rehabilitation and Improvement and Railroad
Right of Way Preservation Bond Act (Local Aid portion),

and any previous State Aid to county or municipality programs
with remaining balances where the Department was not
responsible for the development of the plans and the
advertising and bidding of the construction contract.

2-05 1 te Funded Resurfacing Pro

A design exception will not be required except as indicated herein for
a resurfacing project funded by a 100% State dedicated funding source,
such as established by a site specific capital program line item or a
betterment capital program line item (9). For a resurfacing project
on the Interstate system, regardless of funding, see Section 2-02.

A resurfacing project funded by a 100% State dedicated funding source
has the primary purpose of achieving the greatest overall benefit from
the funding available. These resurfacing projects are intended to
preserve the integrity of the existing state highway infrastructure by
maintaining the structural capacity of the pavement, improving the
riding quality of the pavement and upgrading the skid resistance of
the pavement. The majority of the work to be accomplished on these
projects will be between existing curb lines or outer edges of
existing shoulders.

Due to the limited scope of these resurfacing projects it will
generally not be possible to design a resurfacing project that will
bring a roadway into complete compliance with the current Department
design standards. A resurfacing project will typically address
standards for pavement material type, minimum resurfacing thickness,
pavement smoothness, and in some instances, lane width, cross slope
and superelevation. Therefore, a design exception will not be
necessary, except for the following:

1. Cross slopes that are less than 1.5%.
2. The conversion of a shoulder to a riding lane.

A resurfacing project shall require an accident analysis of the
projects limits covering the latest three year period of record to
confirm a reasonable operational performance and the absence of any
adverse safety concerns. Should an operational or safety concern be
identified that can not be addressed in the subject resurfacing
project, the Project Manager shall prepare and submit a
"Transportation Problem Statement” (Form TP-1) to the Manager, Bureau
of Transportation Priorities for processing under current Department
Policy and Procedure No. 4.1081, entitled "Initiation and Development
of NJDOT Problem Studies, Proposals, and Prcjects.

A resurfacing project may contain the following items of work in the
project scope:

Pavement resurfacing
Short sections of pavement repair, joint replacement and/or
repair
4/91



DESIGN EXCEPTION CRITERIA 2-6

Milling
Minor drainage improvements
Minor channelization
Berm regrading
. Curb replacement and new curb construction (control of
access)
Handicap ramps
Signing
Raised pavement marker replacement
Bridge deck repairs (patching)
Guiderail upgrading
Waterproof membrane on bridge deck overlays
Barrier curb repair
-+ Loop detector replacement
Minor Signal Changes

REFERENCES

1. Kessler, John J. Jr., FHWA Division Administrator. "100% State
Funded Interstate Resurfacing Projects." Letter to Charles F.

Takacs, Director Division of Roadway Design. Trenton, January 30,
1991.

2. Guide to Highway Access Permits. NJDOT, Trenton, October 1, 1987.

3. New Jersey Department of Transportation Roadway Design Manual.
NJDOT, Trenton, March 1987.

4. Afferton, Kenneth C.; Chief Engineer, Design. "New Jersey
Department of Transportation 3R Standards."” NJDOT Interoffice
Memorandum to W. Caddell et al. Trenton, July 26, 1984.

5. Afferton, Kenneth C. '"New Jersey Department of Transportation 3R
Standards." NJDOT Interoffice Memorandum to Dayton et al.
Trenton, July 3, 1984.

6. New Jersey Department of Transportation Bridges and Structures
Design Manual. NJDOT, Trenton, September 1988.

7. A Policy on Design Standards-Interstate System. American
Association of State Highway and Transportation Officials,
Washington, D.C., 1988.

8. A Policy on the Geometric Design of Highways and Streets.
American Association of State Highway and Transportation
Officials, Washington, D.C., 1984.

9. Afferton, Kenneth C., Assistant Commissioner Design and Right of
Way. "Design Exception Policy for Resurfacing Projects Funded
with 100% State Funds." NJDOT Interoffice Memorandum to Kjetsaa
et al. Trenton, F®bruary 22, 1991.
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DESIGN EXCEPTION CRITERIA

2-7
FIGURE 2-1
MEMO ENTITLED DESIGN CRITERIA
LOCAL AID PROJECTS OFF SYSTEM BRIDGES
NEW JERSEY DEPARTMENT OF TRANSPORTATION
MEMORANDUM
TO: Jack Dunn FROM: Robert A. Pege
Assistant Chief Engineer Assistant Chief Engineer
Traffic & Local Road Design Bridges & Structures, Design
SUBJECT: Design Criteria DATE: 7/17/87 PHONE NO.:_2-3300

Local Aid Projects
Off System Bridges

In response to various comments on our March 11, 1987 memorandum by
County Engineers and FHWA, the following revised design criteria is
recommended for Local Aid Projects, off~-system bridges.

1983 AASHTO Standard Specifications for Highway Bridges (with
interims) except as modified below, are required as absolute minimum
design specifications for off-system bridges with projected ADTT to
500. NJDOT Design Manual Bridges and Structures will be used for the
remaining off-system and on-system bridges.

1. The following sections of the NJDOT Design Manual Bridges and
Structures, which modify AASHTO shall be applicable:

Section 3 - Loads

3.7 Classes of Loading

8, 7.3 Designation of Loading

3.7%4 Minimum Live Loading

3.24 Distribution of Loads & Design of Concrete
Slabs

3.25 Distribution of Wheel Loads on Timber
Flooring

3.29 Moments, Shears and Reactions

Section 9 - Prestressed Concrete

9.13.1 Design Theory and General Considerations

9.15 Allowable Stresses

4/91



DESIGN EXCEPTION CRITERIA 2-8

IG -1 CONT,
O

7.%

Section 10 - Structural Steel

10.6 Deflection
10.14 Camber
10.23 Welding

Article 10.3.2.1 of AASHTO and the changes to this article made by
NJDOT Design Manual shall be modified as follows.

The number of cycles of maximum stress range to be considered in
the design shall be Case II from Table 10.3.2A for all vehicular
bridges regardless of type of road.

Design snhall be made with reference to service loads and allowable
stresses provided in Service Load Design (Working Stress Design).

Bridge geometry shall be in accordance with AASHTO or FHWA
approved 3R Standards where applicable.

Only Phase II and Phase III submission shall be provided, instead
of current NJDOT Phase submission policy and procedure.

Except for the article mentioned above, the use of NJDOT Design
Manual for Bridges and Structures is at the option of the local
authority.

1983 NJDOT Standard Specifications for Road and Bridge
Construction shall be used in conjunction with current
Supplementary Specifications requirements.

Original signed R.A.P.
Robert A. Pege

* Revision to Memo: Please refer to 1989 NJDOT Standard -

Specifications for Road and Bridge
Construction.
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DESIGN EXCEPTION CRITERIA

TABLE 2-2

CHAPTER 2 SUMMARY

- Stopping Sight Distance
- Cross Slopes

- Superelevation

— Horizontal Clearance

FATE AP

- 100% Stat§ i-;und;d'- 'ﬁrdfects !

- Interstate Projects - Other non-Fed. Ald Projects
ROADWAY ELEMENTS: ROADWAY ELEMENTS:
- NJDOT Rdwy. Des. Manual = NJDOT Rdwy. Des. Manual
- NJDOT 3R Standards - NJDOT 3R Standards
ROADWAY ELEMENTS:
— AASHTO Pub.: A Policy en
Design Standards Not Applicable
Interstate System
- Greenbook
....... - Same as above or may be - 100% State Funded
the interstate standards Iinterstete Projects
in effect at the time of - See Section 2-02
: -+ the original construction
CRITERIA FOROFF SYSTEM | ROADWAY ELEMENTS: ROADWAY ELEMENTS:
| PROJECTS CONTAINED IN: | - Greenbook - Greenbook
P )| STRUCTURAL ELEMENTS: STRUCTURAL ELEMENTS:
| - See Figure 2-1 - See Figure 2-1

" BRIDGES FOR STRUCTURAL | - NJDOT Brdg. & Struc. - NJDOT Brdg. & Struc.
. CAPACITY & VERTICAL. . | Design Manual Design Manual
' CLEARANCE CONTAINED IN:

"~ CRITERIA FOR 100%

ATE FUNDED RESURF. PROJ. Not Applicable - See Section 2-04.4
Fr © CONTAINED IN: P

Greenbook: AASHTO publication, A Policy on the Geometric Design of Highways & Streets.
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SECTION 3
NETW REQUIREMENTS D P NS

3- GENE

The design exception network requirements and the work tasks involved
are shown in the Preconstruction Engineering Management System Manual,
Volume IV, as Activity Numbers 3790, 3880 and 4115 (1). Network
requirements define when and by whom a design exception is identified
and prepared during the life of a project prior to construction.

Activity number 3790 occurs during the Planning Stage while Activity
numbers 3880 and 4115 occur during the Design Stage.

3-02 PLANNIN

New construction and reconstruction projects will go through the
Planning Stage prior to entering the Design Stage.

In the Planning Stage, the Preliminary Engineering unit is responsible
for identifying Study Plans Design Exceptions (Activity Number 3790).
Major horizontal and vertical geometric criteria shall be reviewed for
conformance with minimum design standards. Major geometric criteria
are those features that affect the viability and feasibility of the
preferred alternative. Once the preferred alternative has been
selected, the Preliminary Engineering unit shall determine the
feasibility of upgrading any substandard major geometric features.

Any substandard major geometric features, that are included in the
project scope, shall be reviewed by the Bureau of Roadway Design
Standards to determine if a design exception is warranted.

During the Design Stage, the project will be reviewed for full
compliance with minimum design standards. All design exceptions will
be prepared in the Design Stage.

3-03 IGN STAGE

New construction and reconstruction projects will go through the
Planning Stage prior to entering the Design Stage. Projects that are
Categorical Exclusions, minor widening, resurfacing, minor bridge
repair, intersection improvements or Special Projects will bypass most
of the Planning Stage prior to entering the Design Stage.

The first activity in the Design Stage is Activity Number 3880,
"Prepare Project Report", which is the responsibility of the Lead
Design Unit. Off-system (Local Aid) projects are excmpt from this
activity since the project scope is done by ocutside agencies. Any
design exception, that is identified in the Planning Stage, will be
noted in the Project Report. Also, based on the geometric data
available during this activity and regardless of whether the project
went through a Planning Stage, any additional proposed substandard
geometric elements shall be identified inlghe Project Report.
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DESIGN EXCEPTION NETWORK REQUIREMENTS

In Activity Nubber 4115, which begins after the Phase 1 plans are
approved, the project will be reviewed by the Lead Design Unit for
full compliance with minimum design standards. Upon completion of
the review, a Design Exception Draft will then be prepared by or
under the direction of the Lead Design Unit.

The Regional Design Office Project Lead, the Bridge Project Lead and
the Office of Special Projects Lead shall submit the Design Exception
Draft to the Bureau of Roadway Design Standards for review during
Phase 2. The Traffic Engineering and Local Aid Project Lead shall
submit the Design Exception Draft to the Bureau of Local Highway
Design for review during Phase 2., A status report on the design
exception shall be a part of the Phase 2 submission.

The Final Design Exception shall be approved prior to approval of the
Phase 2 plans and the advancement of design to Phase 3.

REFERENCES

1. "Network and Activity Descriptions." Preconstruction Engineering
Management System Mapual. Vol. IV, New Jersey Department of
November

Transportation, Roy Jorgensen Associates; Inc., Trenton,
1989.
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SECTION 4
DESIGN EXCEPTION ROUTING

In general, design exceptions are prepared under the direction of the
Lead Design Unit for projects in the Design Stage. The Design
Exception Draft is submitted to the Bureau of Roadway Design Standards
or the Bureau of Local Highway Design for review. After this review,
the draft is returned, with comments, to the appropriate Unit, with
instructions to either submit a revised draft for their review, or
revise the date on the request and submit as a Final Design Exception.

The final design exception submission shall contain a transmittal
memorandum, a routing memorandum and five copies of the final design
exception. Do not include transmittal memorandum and routing
memorandum with the draft submission.

The transmittal memorandum shall be from the appropriate Director or
Manager recommending the design exception to the Assistant
Commissioner Design and Right of Way. This memorandum shall contain
the following items:

A list of the substandard features contained in the final design
exception.

The total cost of the project including the substandard features.

The total cost involved to upgrade the substandard features to
minimum design standards.

. The impact to the project schedule if the project was designed to
minimum standards, that is, the ensuing advertising date and
construction contract completion date.

Address whether funds have been established or are available to
upgrade the substandard features to minimum design standards.

The routing sequence and routing memorandum format for the processing
of final design exceptions shall be as indicated below:

1. Federal-Aid Funded projects and/or Interstate Projects with a

Design Exception from a Regional Design Office Lead or a Bridge
Project Lead, the design exception shall be requested by letter to

the FHWA Administrator under signature of the Assistant
Commissioner Design and Right of Way. This request shall be
accompanied by a separate routing memorandum from the appropriate
initiating unit to confirm by signature the recommendation of the
appropriate Director, review by the Manager, Bureau of Roadway
Design Standards, and concurrence by the Director, Division of
Roadway Design.
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DESIGN EXCEPTION ROUTING 4-2

F = d ded jects a d iec ] {:D
i g i i 5 i je 2ad, the design

exceptlon shall be requested by letter to the FHWA Administrator

under signature of the Assistant Commissioner Design and Right of

Way. This request shall be accompanied by a separate routing

memorandum from the Manager, Local Aid District Office to confirm

by signature the recommendation of the Manager, Bureau of Local

Aid District Operations, review by the Manager, Bureau of Local

Highway Design, and concurrence by the Director, Division of

Traffic Engineering and Local Aid.

oth - 'd j wi

C ] R S H je
ngg;_ the design exceptlon shall be submitted by memorandum
under the signature of the appropriate initiating unit for
approval by the Assistant Commissioner Design and Right of Way.
The design exception request shall be accompanied by a separate
routing memorandum from the appropriate initiating unit to confirm
by signature the recommendation of the appropriate Director,
review by the Manager, Bureau of Roadway Design Standards and
concurrence by the Director, Division of Roadway Design.

tio a Traffi i ni oca i ct 3
the design exception shall be submitted by memorandum under the
signature of the Manager, Local Aid District Office for approval
by the Assistant Commissioner Design and Right of Way. The design ™~
exception request shall be accompanied by a separate routing
memorandum from the Manager, Local Aid District Office to confirm
by signature the recommendation of the Manager, Bureau of Local
Aid District Operations, review by the Manager, Bureau of Local
Highway Design, and concurrence by the Director, Division of
Traffic -Engineering and Local Aid.

Note 1: This section shall supercede Mr. Dayton’'s memorandum
concerning Design Exception Processing, dated 9-30-88 (1).

Note 2: For those design exceptions that will be initiated by the
Office of Special Projects in the Division of Roadway Design, the
Chief, Bureau of Roadway Engineering Services will provide the
recommendation with concurrence by the Director, Division of
Roadway Design.

Note 3: For those design exceptions that involve vertical
clearance, a separate memorandum of concurrence from the Director,
Division of Bridge Design will be required.

Note 4: All design exceptions for interstate projects, regardless

of funding, shall follow the letter format, routing sequence and
routing memorandum format for Federal Aid Funded projects.
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DESIGN EXCEPTION ROUTING 4-3

Sample routing memorandums, for your reference and use, are shown in
Figures 4-1 through 4-4. If the design exception was prepared by a
consulting firm, include this statement after the first sentence of
the routing memorandum: This design exception was prepared by
(consulting firm’s name).

When submitting the final design exceptions for signatures, five
copies are required: FHWA receives the original plus one copy, and
each person named on the routing memorandum receives one copy, except
for the Director, Division of Roadway Design.

The final design exception submission shall not be dated. The
Assistant Commissioner Design and Right of Way will date the final

design exception.

Once FHWA receives the final design exception, any additional
information that they require (exception: unless the design exception
document is altered) shall be submitted directly to them through the
Federal Aid Coordinator with a copy to the routing personnel.

The practice of the local FHWA Office pertaining to design exceptions
for substandard vertical clearance for projects on the Interstate
National Priority System is to forward these design exceptions to
Washington D.C. for review. Allow sufficient time in the project
schedule (normally an additional four weeks) for the Washington
review.

REFERENCES

1. Dayton, Edwin W., Director Division of Roadway Design. "“Design
Exceptions Processing of Federal, State and Other Funded Projects
Involving Roadway Design Standards." NJDOT Interoffice Memorandum
to C. Ellis et al. Trenton, September 1988.
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DESIGN .aCEPTION ROUTING 4-4

e
FIGURE 4-1 2N
Cad’
N ON J.
NEW JERSEY DEPARTMENT OF TRANSPORTATION
MEMORANDUM
TO__Kenneth C. Afferton . FROM
sst. A i nd Re i ineer
Right-of-Way
SUBJECT__DESIGN EXCEPTION DATE TEL. NO.
Route  Section
County
Milepost Limits
DOT Job No.
Forwarded for vour approval is a design exception request for the
above captioned project.
e
Submitted:
Regional Design Engineer Date
Recommended:
Director, Division of Regional Design Date
(Chief Engineer of Regional Design)
Reviewed:
Manager, Bur. of Roadway Design Standards Date
Concurrence:
Director, Division of Roadway Design Date
(Chief Engineer of Roadway Design)
g
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DESIGN EXCEPTION ROUTING 4-5

FI E 4-

NEW JERSEY DEPARTMENT OF TRANSPORTATION
MEMORANDUM

TO__Kenneth C. Afferton FROM_Supervising Engineer
Asst. Comr., Design and Office of Special Pro.jects
Right-of-Way

SUBJECT__DESIGN EXCEPTION DATE TEL. NO.

Route  Section
County

Milepost Limits
DOT Jeb No.

Forwarded for yvour approval is a design exception request for the
above captioned project.

Submitted:

Supervising Eng.,0ffice of Special Projects Date
Recommended:

Manager, Bur. of Rdwy. Engineering Services Date
Reviewed:

Manager, Bur. of Roadway Design Standards Date
Concurrence:

Director, Division of Roadway Design Date
(Chief Engineer of Roadway Design)
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DESIGN EXCEPTION ROUTING

NEW JERSEY DEPARTMENT OF TRANSPORTATION

MEMORANDUM
TO_Kenneth C. Afferton
Asst, Comr. Design and

FROM_Manager. Bur. of Struc.
Design or Manager, Bur. of

— Right-of-Way Structural Project Management

SUBJECT__DESIGN EXCEPTION DATE TEL. NO.

Route  Section
County

Milepost Limits
DOT Job No.

Forwarded for your approval is a design exception request for the

above captioned project.

Submitted:
Manager, Bureau of Structural Design or Date
Manager, Bur. of Struc. Project Management
Recommended:
Director, Division of Bridge Design Date
(Chief Engineer of Bridge Design)
Reviewed:
Manager, Bur. of Roadway Design Standards Date
Concurrence:
Director, Division of Roadway Design Date

(Chief Engineer of Roadway Design)

-
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DESIGN EXCEPTION ROUTING

4-7
— FIGURE 4-4
NDUM R CT L
NEW JERSEY DEPARTMENT OF TRANSPORTATION
MEMORANDUM
TO__Kenneth C. Afferton FROM_Manager,
Asst. Comr. Design and Local Aid District
Right-of-Way Office
SUBJECT__DESIGN EXCEPTION DATE TEL. NO.
Route  Section
County
Milepost Limits
DOT Job No.
Forwarded for your approval is a design exception request for the
above captioned project.
Submitted:
Manager, Local Aid District Office Date
Recommended:
Manager, Bur. of Local Aid District Oper. Date
Reviewed:
Manager, Bur. of Local Highway Design Date
Concurrence:
Director, Div. of Traffic Eng. & Local Aid Date
(Chief Engineer of Traffic Eng. & Local Aid)
F
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SECTION 5
DESIGN EXCEPTION WRITTEN FORMAT

- GE

In order to standardize the written format of design exception letters
or memos; standard headings, body outline, opening paragraphs, closing
paragraphs, signature line and approval line have been provided.

The letter format is used when requesting federal approval of design
exceptions on Federal Aid Funded and Interstate projects (use Figures
5-2, 5-4, 5-8 and 5-10). The memorandum format is used when
requesting state approval of design exceptions on 100% state funded
and other Non-Federal Aid projects (use Figures 5-1, 5-3, 5-6 and
5-9).

The standard heading, NJDOT signature line and NJDOT approval line are
set up for the Assistant Commissioner of Design and Right of Way.

= ING

The heading formats for the first page and subsequent pages are
provided.

The heading formats, for the first page of a memorandum and letter,
are shown in Figures 5-1 and 5-2 respectively.

The heading formats for all pages, except the first page, of a
memorandum and letter are shown in Figures 5-3 and 5-4 respectively

5-03 BODY
An outline for the body of a design exception is provided in Figure
5-§¢

The body is comprised of four parts: opening paragraphs, project
description, each substandard feature and recommendation. The outline
further breaks down these four general parts into specific sections.

Opening and recommendation paragraphs are provided in the subsections

that follow. A further discussion on the project description and each
substandard feature is contained in Sections 6 and 7 respectively.
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DESIGN EXCEPTION WRITTEN FORMAT 5-2

=04 P APHS iy
Opening paragraphs for 100% State Funded and other Non-Federal Aid e
projects are shown in Figure 5-6.

The opening paragraphs for 100% State Funded projects do_not apply to
Stable Funding Resurfacing Projects; see Figure 5-7 for opening
paragraph for the latter.

Figure 5-8 contains opening paragraphs for Federal-Aid Funded and
Interstate projects.

-05 R NDATION

The recommendation is comprised of a closing paragraph, complimentary
closing, signature line and approval line.

Figure 5-9 contains the recommendation for 100% State Funded and other
Non-Federal Aid projects.

The recommendation for Federal-Aid Funded and Interstate projects is
shown in Figure 5-10.

Omit reference initials, enclosure notations and extra copy notations
from the original letter or memo.

—
W "-.—._v}



DESIGN EXCEPTION WRITTEN FORMAT 5-3

NEW JERSEY DEPARTMENT OF TRANSPORTATION
MEMORANDUM

TO__Kenneth C. Afferton FROM__Name, Initiating Unit

a issioner
D - : ’ B L] l ! E w L]

SUBJECT__DESIGN EXCEPTION DATE: EXT:
Route Section
County
Milepost Limits
DOT Job No.
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DESIGN EXCEPTION WRITTEN FORMAT 5-4

Commissioner’s Letterhead

® Date

Mr. John J. Kessler, Jr.
Division Administrator

Federal Highway Administration
25 Scotch Road

Trenton, NJ. 08628-2595

Attention Mr. (District Engineer) e

Re: DESIGN EXCEPTION
Route Section
County

Milepost Limits
Federal Project No.
DOT Job No.

Dear Mr. Kessler:

* NOTE: The Assistant Commissioner Design and Right of Way will date
the final design exception.

-
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DESIGN EXCEPTION WRITTEN FORMAT 5-5

Mr. Kenneth C. Afferton -(Page #)- ®* Month XX, 19xX
Route Section

|
|
|
|
|
|
1
|
|

Mr. John J. Kessler Jr. -(Page #)- * Month XX, 19XX
Route Section

el

NOTE: The Assistant Commissioner Design and Right of Way will
date the final design exception.
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DESIGN EXCEPTION WRITTEN FORMAT 5-6

¢
NE FO Y O N N

lI

I.

II.

ITI.

Iv.

)40

d ¢ ing Paragraphs: which include a list of ‘substandard

features.

Project B fpti
A. Funding Source: Developer, H.E.S., Stable Funding
Resurfacing, etc.

B. Urban or Rural Highway.

C. Highway Classification
1. Principal Arterial, Minor Arterial, Collector or Local.
2. Interstate, Freeway, Expressway or Land Service Highway.

D. Project Limits - both by physical landmarks and by milepost
(attach straight line diagram).

E. Project Scope and Purpose.

F. Existing and Proposed Typical Section Description.
1. Lane, shoulder & border widths. Include median type,
if any.
2. Cross slopes and superelevation.

G. Posted, Proposed and Design Speed Limit.

H. Approximate Cost of Project.
1. Roadway
2. - Structures

ac ubstandard Feature
A. Location and description of existing, proposed and NJDOT
and/or AASHTO minimum criteria (Provide a table if needed).

B. Impacts caused by proposed scheme and NJDOT minimum
criteria.

C. Cost Estimate
1. Minimum criteria cost versus proposed scheme cost.
2. Percent increase in project cost due to min. criteria.

D. Accident Analysis
1. State what types of accidents are feature related.
2. Analyze feature related accidents.
3. State proposed countermeasures that would reduce feature
related accidents.

Recommendation
A. Positive statement in favor of the substandard design

features.
B. Standard Closing Paragraph.

4/91
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DESIGN EXCEPTION WRITTEN FORMAT ' 5-7

FIGURE 5-6
OPENING PARAGRAPHS FOR 100% STATE FUNDED PROJECTS

Approval of the design exception is requested to the following minimum
design standards, contained in the (List only those references that
apply: NJDOT Roadway Design Manual; NJDOT Bridges and Structures
Design Manual; NJDOT 3R Standards; AASHTO publication, A Policy on

ic Design of Highways and Streets) based on the warranting

conditions described herein:

1 1 L

2. (List standards with milepost limits)
) 3 a

etc.

4/91

] 4 r
/ -— L L,
v [



DES ... EXCEPTION WRITTEN FORMAT

FIGURE 5-7
@
T il
R 0 ST N "“:_;‘:‘:\."‘

Approval of the design exception is requested to the following
criteria (based on the design exception policy for resurfacing
projects funded with 100X State funds, recommended by Charles F.
Takacs, Director, Division of Roadway Design and Clifford A. Ellis,
Director, Division of Regional Design, and approved by Kenneth C.
Afferton, Assistant Commissioner, Design and Right of Way, dated
March 12, 1991) based on the warranting conditions described herein:

ll
2. (List criteria with milepost limits)

3'
etc.

Note: Use Memorandum Heading, Figure 5-1 and Heading
Format, Figure 5-3.

4/91
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DESIGN EXCEPTION WRITTEN FORMAT 5-9

FIGURE 5-8
OPENING PARAGRAPHS FOR
E F JEC
AND/OR -
NT c

The Federal-Aid Highway Program Manual, Transmittal 398, Volume 6,
Chapter 2, Section 1, Subsection 1, paragraph 4f, indicates that a
design exception may be granted for projects which do not conform to
minimum design standards where conditions warrant.

Approval of the design exception is requested to the following minimum
design standards, contained in the (List only those references that
apply: NJDOT Roadway Design Manual; NJDOT Bridges and Structures
Design Manual; NJDOT 3R Standards; AASHTO publication, A Policy on
Geometric Design of Highwavs and Streets; AASHTO publication, A Policy
on Design Standards Interstate System) based on the warranting

conditions described herein:

1.

2. (List standards with milepost limits)
3'
etc.
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DESIGN EXCEPTION WRITTEN FORMAT i 5-10

FIGURE 5-9
RECOMMENDATION FOR ¢
& OJEC
. e =
OTHER NON-FEDERAL AID PROJECTS

Recommendation

(Insert a positive statement in favor of substandard design features.)

Based on the warranting conditions presented, (the existing and
proposed geometry and surface conditions; additional costs, accident
analysis and safety related countermeasures), it is recommended that
the design exception be approved for (List the minimum design
standards that are not met). Approval of this design exception is
requested.

Signature
Name
Title
Initiating Unit

NJDOT Approvhl By:

Kenneth C. Afferton Date
Assistant Commissioner
Design and Right of Way

4/91
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DESIGN EXCEPTION WRITTEN FO&MAT 5-11
FIGURE 5-10
RE MENDA
FED L-AT NDE C
AND/OR _
RSTA OJECTS

Recomme ion
(Insert a positive statement in favor of substandard design features.)

Based on the warranting conditions presented (the existing and
proposed geometry and surface conditions, additional costs, accident
analysis and safety related countermeasures), It is recommended that
the design exception be approved for (List the minimum design
standards that are not met). Approval of this exception for these
controlling standards is requested.

Very truly yours,
Signature

Kenneth C. Afferton

Assistant Commissioner

Design and Right of Way

FHWA Approval By:

John J. Kessler, Jr. Date
Division Administrator

4/91
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SECTION 6
¢ OJECT CR ON

6-01 GENERAL

The information to be included under Project Description is shown in
outline form in Figure 5-5. Most of the outline items are .
self-explanatory. Further clarification is provided below for the
items: Project Limits and Project Purpose.

:6-02 ROJEC MIT

‘When describing the project limits, be sure to make reference to the

attached straight line diagram along with its publication date. The
straight line diagram shall be a copy of the latest N.J. State Highway
Straight Line Diagrams (1). Label and show the project limits along
with the location of each design exception on the straight line
diagram. Also, show all proposed interchanges, intersections, ramps,
streets, etc. Make sure that the straight line diagram shows all the
physical landmarks mentioned in the body of the design exception.

When a straight line diagram does not exist, such as the case with new
construction, a realignment or an off system project; a key map shall
be substituted.

6-03 T

The Accident Rate, Skid Test Inventory, Final Pavement Index,
Structural Sufficiency Ratings, and/or Volume/Capacity ratios for the
project may be mentioned here and attached to the design exception.
This information should confirm the purpose of the project.
Concurrently, also explain the meaning of this information.

When the Accident Rate (safety improvement) is used, please include
the Route, the location of the Accident Rate by milepost, the accident
rate, the roadway cross section, the Average Accident Rate for that
cross ‘section and the year this information is based on (2).

If the Skid Test Inventory (pavement or safety improvement) is used,
please include the range of SN40 values, the recommended minimum value
for the posted speed limit, the date of the skid test inventory, the
location of the skid test by milepost, and the route (3).

When the Final Pavement Index (pavement improvement) is used, please
include the Pavement Management Priority List Date, Priority Number
(ex: 67" out of 87), Route, direction, location by milepost,
pavement type, Traffic Factor Index, Road Roughness Index, Surface
Distress Index and Final Pavement Index (4).

4/91



PROJECT DESCRIPTION 6-2

If the Structural Sufficiency Rating (structural improvement) is used, o~
please include the inspection date that the rating is based on, the it

route, the structure name, structure number, mile post location,
Sufficiency Rating and Deck Rating.

When the Volume/Capacity Ratio (capacity improvement) is used, please
include the route, direction, milepost location, V/C Ratio and the

equivalent Level of Service.

REFERENCE
1. New Jersey State Highway Straight Line Diagrams. New Jersey

Department of Transportation, Division of Transportation Systems
Planning, Bureau of Transportation Data Development, Trenton.

2. Summary of Accident Rates on State Highways in Route and Milepost
Order. New Jersey Department of Transportation, Bureau of Traffic
Engineering and Safety Programs, Trenton.

3. Pavement Management Skid Resistance Inventory Report. New Jersey
Department of Transportation, Division of Construction and
Maintenance, Bureau of Maintenance Support, Trenton.

4. Pavement Management Priority List. New Jersey Department of
Transportation, Division of Construction and Maintenance, Bureau

of Maintenance Support, Trenton.
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SECTION 7
SU R

7-0 GEN

The third part of the body of a design exception, entitled Each
Substandard Feature, is the most important part because it contains
the justification behind the design exception request. The
justification shall include: existing, proposed and NJDOT minimum
criteria; impacts; cost estimate; and accident analysis with proposed
safety countermeasures. A standard outline of "Each Substandard
Feature" is provided in Figure 5-5. A further discussion on the
outline is contained in the subsections that follow.

7= ISTI N N MU

A table may be required to show these criteria when the substandard
feature occurs at more than one location. To get an idea of what is
expected, a table for two common substandard features is presented
below. It should be noted that when a minimum standard cannot be met,
then the highest practical geometric criteria should be selected.

Table 7-1 below, is an example of the criteria required for
superelevation. The following table lists the curve locations; radii;
standard, existing and proposed superelevation rates (e); and safe
speeds (V). Use separate columns when the existing and proposed
radius, or the existing and proposed superelevation are not the same.
The safe speeds are explained in Chapter 8, "Common Substandard
Features: Superelevation", p. 8-1. 1In this example the standard "e"
is based on an "e" maximum of 6% at a design speed of 70 mph, and the

wo_m
s

standard "V(safe)" is based on the standard "e

It is very important, when listing the criteria in table form, to give
a brief description of the material presented.

5 UPER V. B

Radius e max V(safe)

(Exist (Exist e (Exist V(safe) Posted
Location & Prop) & Prop) (Stand) & Prop) (Stand) Speed
MP 71.45 to 70.77 NB 7,600 2.0 2.6 93 94 55
(Sta. 138+14 to 174+23)
MP 70.62 to 70.25 NB 6,000 2.0 3.2 88 91 55
(Sta. 182+21 to 201+35)
MP 70.12 to 69.89 NB 6.400 2.0 3.0 89 92 i
(Sta. 208+27 to 220+44)
MP 67.90 to 66.99 SB 4,325 2l 4.2 80 85 55

(Sta. 322+32 to 369+42)
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EACH SUBSTANDARD FEATURE : 7-2

An example of the criteria required for sight distance on vertical

curves is shown in Table 7-2 below. The following table lists the ~
crest vertical curve locations; the minimum horizontal distance PR,
required to effect a 1% change in slope on the vertical curve (K )
min.); the existing, proposed and minimum standard length of vertical
curve (L); the safe speed; and the posted speed. The design speed for
this example is 45 mph.

TABLE 7-2
N \'4 \'4
A
K min Exijigt L L L min Safe Posted

Location Crest & Prop Exist Prop Stand Speed Speed_
MP 10.0 to 10.04 80 3.5 200 200 280 36 35
(sta. 525+00 to 527+00) :
MP 10.04 to 10.08 80 3.0 180 190 240 37 35
(Sta. 527+20 to 529+10)
MP 10.08 to 10.12 80 3B 176 190 280 35 35

(Sta. 529+40 to 531+30)

To compute the safe speed on a vertical curve use Figures 4-I and 4-J,

of the NJDOT Rocadway Desgsign Manual, for crest vertical curves and sag
vertical curves respectively (1). Use the "desirable length of

vertical curve" graph as shown in these figures. Compute "K" knowing =
the proposed "L" and "A" (K = L/A). From "K", interpolate for "V"

which will give you the safe speed.

7-03 IMPACTS

Impacts are to be shown for each substandard feature location. In the
design exception, make a comparison of all impacts caused by
constructing to minimum standards as opposed to constructing to the
proposed scheme. The key word here is all, in other words, be
specific. Do not use vague terms such as "extensive", "considerably"
or "adversely". If vague terms are used, further elaboration will be
necessary in the sentences that follow. An example of elaborating on
vague terms is shown below:

Providing minimum design criteria for vertical geometry would
require extensive grading. Due to the short tangent sections
between vertical curves, the grades on the immediate bridge
approaches would have to be changed from 7.0% to 5.0% to provide
for the lengthening of these curves. As a result, the limits of
grading and height of fill would increase considerably. Placing
the amount of necessary fill would then require construction of
retaining walls in front of five (5) residences to avoid full
taking and the effective elimination of seven (7) driveways
because of prohibitively steep grades. Also, approximately ten
feet in fill would be placed at the intersection with Clawson
Avenue requiring additional roadway grading.
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EACH SUBSTANDARD FEATURE 7-3

As can be seen by the previous example, its author paints a picture on
impacts.

Tables or charts can also be used to summarize the impacts presented
in the body of the design exception.

Table 7-3 ié a compariébn bétween the proposed design and the design
necessary to meet minimum criteria for vertical geometry.

TABLE 7-3
SAMPLE TABLE ON IMPACTS
ADDITIONAL
TOTAL TO MEET TO MEET
MINIMUM DESIGN MINIMUM DESIGN
— PROPOSED CRITERIA CRITERIA
Length of roadway
Reconstruction -
South Branch Rd 1,200 LF 1,900 LF 700 LF
Clawson Ave. 150 LF 400 LF 250 LF
Maximum Height
of Fill 10 FT 18 FT -8 FT
Total Amount of
Fill 14,000 CY 57,000 CY 43,000 cY
Total Cost
Estimate $1,500,000 $3,100,000 $1,600,000

7-04 COST ESTIMATE

Cost goes hand in hand with impacts because cost brings into
perspective the feasibility of the design exception based on the
impacts.

Costs are to be shown at each location that the substandard feature
occurs. At each location, make a comparison of all costs incurred by
constructing to minimum standards versus constructing to the proposed
scheme. The costs incurred should be separated into construction,
right-of-way and utility costs. Please state if maintenance of
traffic was included in the estimate.

If the improvement of one substandard feature location affects other
locations, explain why and provide a cost estimate breakdown at the

first location. Make reference back to the first location from the

affected locations.

A percent increase in total project cost (Construction, ROW &

Utilities), due to constructing to minimum criteria, should be
included with the cost estimate.
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EACH SUBSTANDARD FEATURE 7-4

7-05 ACCIDENT ANALYSIS

The accident analysis contained in the design exception body shall
consist of three parts: 1. a statement on what type of accidents are
related to each substandard feature, 2. an analysis on the
substandard feature-related accidents, and 3. a statemeat on Proposed
safety countermeasures that would reduce feature-related accidents,

In order to provide as uniform and comprehensive an analysis of
accident data as possible, Department staff shall use the accident
analysis performed by the Bureau of Traffic Engineering and Safety
Programs in the preparation of all design exceptions (2). The
Bureau's analysis will supply information for the first two parts of
the Design Exception Accident Analysis.

All requests for an accident analysis must be submitted in writing by
the Lead Design Manager or the Preliminary Engineering/Project
Location Manager to Manager, Bureau of Traffic Engineering and Safety
Programs, Attn.: Mr. Steve Warren. As shown in Figure 7-1, each
request must include a brief description of the proposed project,
project limits by milepost, a list of the substandard geometric
feature(s) for which a design exception is being developed, and the
limits of each substandard feature by milepost.

For local roads that are not mileposted, the milepost information
required in items 1B, 1C & 1D of Figure 7=1 should be replaced by
appropriate distance measurements from a cross street. For this
reason, the detailed large scale map requested in 2B of Figure 7-1
should indicate all cross roads including local names and/or route
numbers and the approximate distances between. Any other logical
landmark should also be identified with approximate distance locations
(i.e., RR crossing, overpass, bridges, county line, etc.). A line
diagram could be substituted if the map is not feasible. 1In addition,
any other information including District Office interpretation of the
accident data based on field trips, knowledge of the area or route,
input from Local Governments, etc. should be included with the
transmittal to assist the Bureau of Traffic Engineering in their
analysis.

A typical accident analysis, performed by the above mentioned Bureau,
first describes the type of accidents (indicators) that are related to
the substandard feature. Second, the analysis will show the number of
accidents that occurred during a 3 year period for each indicator,
along with the percentage of total accidents that the indicator
represents, Third, this indicator percentage is then compared to the
statewide average.
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EACH SUBSTANDARD FEATURE 7-5

FIGURE 7-1
MEMO ON DESIGN CEPTION AC T ALYSIS

_——_ﬂ______—_——__—___—__‘_—_——_—_———————__-_‘__——;——__—_’—'_—_

NEW JERSEY DEPARTMENT OF TRANSPORTATION

MEMORANDUM
TO: Mr. Clifford A. Ellis FROM:__P. Norman Deitch
Director Manager, Bur. of Traffic Engr.
___Division of Regional Design and Safety Programs
SUBJECT __Design Exceptions DATE_ 1/21/90  TELEPHONE NO._5-2627

Accident Analyses

To aid us in providing timely responses to requests for Design
Exception Analyses, certain important information should be included
when requests are forwarded to this office. Recently, numerous
requests have been submitted with less than complete descriptions of
conditions or locations. " Seo that any future submissions can be
completed without excessive interoffice communications or delays, the
following should be included with all memoranda:

1. State and Interstate Highway Projects -

A. Route and milepost limits of the project section (not station
numbers).
B. Group all below standard conditions requiring accident

analysis together by type and milepost limits. Example:
Lack of Superelevation Route () - M.P. 22,5 - 22.70, M.P.
23.1 - 23.30, etc.

By If analysis involves Lack of Superelevation, Below Standard
Horizontal Curve Radius or Non-Standard Tangent Length
between curves, include the direction of the curve in the
mileposted direction as well as PC and PT mileposts.
Example: Lack of Superelevation Route () - M.P. 22,50 -
22.70 (Right curve, NB).

D. When analysis involves Crest Vertical Curvature, include the
milepost of the PVI as well as PVC and PVT.

E. If the project involves a proposed nonstandard condition
where none previously existed (Example - adding a 6' shoulder
where none existed) or change from a standard to a
nonstandard condition (Example - reduction from a 10’
shoulder to a 4' shoulder), no analysis can be provided. No
valid predictions can be made concerning accident experience
for scenarios such as this.
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EACH SUBSTANDARD FEATURE 7-6

UR -1 C
0 N _EXCEPTI( ENT
Mr. Clifford A. Ellis -2- January 21, 1990
F. If a request is made to review and comment on an accident

analysis performed by another agency, include all information
used by that agency to arrive at the conclusions presented.
(This applies to all roadway systems - Interstate, State,
County and Municipal.)

2. County or Municipal Roadway Projects -

A. All information requested above except for the description of
limits by milepost.

B. Include a large scale, detailed map of the project location.

C. Request copies of the accident reports (not detail printouts)

that apply to the roadway section to be analyzed. These can
be obtained from the Bureau of Accident Records or the local
police. Obtain the three (3) most recent years of complete
data (partial years cannot be used in our analyses).

Thank you for your cooperation in this regard and if you have any
questions feel free to contact Mr. Steve Warren at 5-3879

directly.

Original signed P.N.D.

P. Norman Deitch
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EACH SUBSTANDARD FEATURE T7-7

The following is an example of a Bureau of Traffic Engineering and
Safety Programs design exception accident analysis:

Non-Standard Superelevation-Curve #1 (M.P. 6.35 to 6.71) - Fixed
object, struck parked vehicle and overturned accidents are the
indicators used for this type of condition. For the three year
period, 24 fixed object (median) accidents occurred westbound
while 8 fixed object (other than median) accidents, overturned
accident and 1 struck parked vehicle accident occurred eastbound.
These accidents are presented by direction because of the
separation of travel directions by a barrier curb. Fixed object
(median) accidents are used as indicators when the direction of
force leads into the curve. All other fixed object types plus
overturned and struck parked vehicle accidents are used as
indicators when the direction of force leads away from the curve.
The 32 fixed object accidents represent 13.1% of the total of 245
accidents on this section. This percentage is equal to the 1986
statewide average (13.1%), so is not over represented. Both
overturned and struck parked vehicle are below the statewide
averages (0.4% vs 0.6% and 0.4% vs 2.2%). The west surface
accident percentage for total accidents (53.5%) is well above the
statewide average of 25.6%.

The main question that an accident analysis is trying to answer is
whether the indicators are over represented, that is, are the
indicators higher than the statewide average. If they are over
represented, the analysis will further determine if the accident
pattern appears random, or if the weather conditions were a factor.
In either case, the Bureau of Traffic Engineering and Safety Programs
shall obtain a copy of the police report, for each of the over
represented accidents, in order to determine if the accidents can be
linked to a substandard feature. Shown below are a few of the
questions that should be considered when reviewing the police report:

1. Is. the milepost correct?

2 Did the accident occur on the route in question or on a side
road?

3. Did the accident occur during construction of a project? Was

the traffic pattern changed during construction?

4. Did the accident occur in an intersection or interchange that
is now being upgraded?

5. Did the accident occur in a traffic circle that is being
replaced with a signalized intersection?

Be sure to provide a summary of the Bureau’s accident analysis in the
design exception body along with any further information on the over
represented accidents. Attach and reference the Bureau’s analysis.

If a collision diagram was prepared, showing the nature of the
accidents at the subject location, attach the collision diagram to the
design exception. Whatever conclusions that can be ascertained by the
diagram should be included in the body.
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EACH SUBSTANDARD FEATURE 7-8

At this point, the first two parts of the three part accident analysis
have been fulfilled. The third part contains proposed safety ~
countermeasures that would reduce feature-related accidents. L

It is very important to provide safety countermeasures where geometric
deficiencies cannot be upgraded. Geometric deficiencies, if left
unattended, could become the basis of a future tort actiom. But
according to Special Réport 214, "...it is probable that geometric
features account for less than one-~fourth of all tort claims" (3).

Safety problems such as deficient roadside signs or pavement markings
and pavement edge-drop problems, which are often the basis of tort
claims, can be routinely corrected in 3R type projects. Therefore, it
is very important to provide safety countermeasures where geometric
deficiencies cannot be upgraded. Include these safety countermeasures
in the body.

Highway design practice provides a broad range of low-cost safety

countermeasures that can be used to improve the geometric deficiencies
of existing highways. Examples are shown, in Table 7-4, below (3):

W AFETY COUN M u
Geometric Deficiencw oW v termea
Narrow lanes and shoulders Pavement edge lines

Raised pavement markers S
Post delineators

Steep sideslopes; Roadside hazard markings
roadside obstacles Round ditches

Guiderail
Narrow bridge Traffic control devices

Approach guardrail
Hazard and pavement markings

Sharp horizontal curve Traffic control devices
Shoulder widening
Appropriate superelevation
Gradual sideslipped
Pavement antiskid treatment
Obstacle removal or shielding

Poor sight distance Traffic control devices
at hill crest Fixed hazard removal
Shoulder widening

Hazardous intersection Traffic control devices
Traffic signalization
Fixed lighting
Pavement antiskid treatment
Speed controls
Channelization
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Appendix "A" contains a more detailed table which shows each accident
type along with probable causes, studies to be performed to determine
probable cause and possible countermeasures. Designers can also use
this table to conduct a safety analysis in the early stages of a
project.

Substantial controversy has surrounded the safety implications of
resurfacing with highwdy organizations arguing that routine
resurfacing (without geometric improvements) enhances safety and
safety organizations arguing the opposite. Therefore, the paragraphs
that follow are devoted to this subject.

The potential effect of resurfacing on safety is a result of two
factors working in opposite directions. First, resurfacing reduces
surface roughness and improves ride quality, generally leading to
increased average speeds. Second, resurfacing often increases
pavement skid resistance, which reduces stopping distance and improves
vehicle controllability when the pavement surface is wet (3).

A review of available research on the safety effects of resurfacing
was conducted and can be found in the TRB State-of-the-Art Report
entitled "Effect of Resurfacing on Highway Safety: A Synthesis of
Prior Research" (4). This review supports the following findings:

Routine resurfacing of rural roads generally increases dry-weather
accident rates by an initial amount of about 10 percent, probably
because of increased speeds. Dry-weather skid resistance and
stopping are unaffected by resurfacing unless the original
pavement was extremely rough, so that tires did not maintain
contact with the paved surface.

Routine resurfacing of rural roads generally reduces wet-weather
accident rates by an initial amount of about 15 percent.
Apparently, this follows from improvements in wet-weather stopping
distances and vehicle controllability that more than compensate
for any effects of somewhat higher speeds following resurfacing.

For most rural roads, the net effect of resurfacing on accident
rates is small and gradually diminishes with time. 1Initially, the
total accident rate typically increases following resurfacing,
likely by an amount less than 5 percent. When averaged over the
project life, the effect of resurfacing is much less.

Resurfacing improves the safety performance of roads that
experience an abnormally high frequency of accidents in wet
weather.

Resurfacing projects provide the opportunity to corsrect deficient
pavement cross slopes at little or no extra costs. Correcting
cross slopes allows better drainage of the pavement surface and
improves vehicle control in wet weather. On individual
resurfacing projects, careful attention to the removal of surface
defects and necessary improvements to skid resistance, surface
drainage, and superelevation may help offset the potentially
adverse effects of increased speeds.
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SECTION 8
C N TANDA F

8-01 GENERAL

This chapter provides guidance and insight for composing design
exceptions for the various substandard features shown below:

Horizontal Geometry:
1. Pavement Cross Slope
2. Superelevation
3. Radius
Vertical Geometry:
4. Sight Distance on Vertical Curves
5. Grades
6. Vertical Clearance
Typical Section:
7. Lane and Shoulder Width
8. Bridge Width
Obstructions:
9. Utility Poles

= VEMEN SS

Although pavement cross slope is not a common substandard feature,
this section has been provided to clarify what was stated in Chapter
2. According to Chapter 2 on page two: "...design exceptions should
not be submitted for substandard cross slopes on roadways (excluding
structures) since it is economically feasible to upgrade the cross
slopes to current standards.” Two studies reported that pavement
cross slope was the most important geometric feature concerning
accidents (1,2). Pavement cross slope allows water to drain from the
roadway during wet weather and thus reduces the chances of accidents
caused by hydroplaning.

For bridge decks, it is not always technically possible to modify
existing cross slopes to meet current standards. The total thickness
of Latex Modified Concrete Overlays on bridge decks is normally
limited to two inches, according to Article 1.9B.2 of the NJDOT
Bridges and Structures Manual (3). As the minimum overlay thickness
is 1 1/4 inches, only cross slope modifications which result in an
increase of less than 3/4 inches can normally be accommodated in this
type of bridge deck rehabilitation contract. An increase of 3/4
inches equates to an increase in cross slope of 1/2 percent based on a
12 foot wide lane. Therefore, it may be possible to meet minimum
standards, especially on two lane structures, where the existing
pavement cross slope is one percent.

It is standard procedure to check existing structural members for
their load carrying capacity when work including overlays on the
bridge deck is required. To change the existing cross slope to meet

standards, there is a possibility that existing members, such as
girders, will be overloaded.
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COMMON SUBSTANDARD FEATURES _ 8-2

Major reconstruction or replacement of the bridge deck and/or its

supports would then be required structurally to accommodate changes in

cross slope. For many projects, particularly resurfacing or bridge
deck rehabilitation contracts, this is prohibitively expensive and
beyond the scope of the project.

The decision to upgrade bridge deck cross slopes should be made on a
case by case basis and should be based on the scope of the project,
the ability of the structure to accommodate additional dead load, the
cost to strengthen the structure to accommodate the increase in
loading and the accident analysis.

If the decision is made for the design exception, include safety
countermeasures such as "Slippery When Wet"” signs and transverse
pavement grooving.

=03 \'J

When the standard superelevation rate for a horizontal curve cannot be
met, then the highest practical maximum superelevation rate should be
selected for the horizontal curve design.

An NCHRP report prepared by Roy Jorgensen Associates, Inc. for rural
two-lane highways concluded that reducing the minimum design standards
for pavement cross slope and superelevation exhibited little or no
cost savings potential, therefore, rural highway projects should
always meet the minimum design standards for pavement cross slope and
superelevation (4).

As for urban highways, according to AASHTO (5):

"The rate of superelevation to be applied to a specific horizontal
curve varies according to the type of highway facility and the
controls which exist along the segment under consideration. In
urban areas, existing land use features usually control the amount
of superelevation that can be introduced. There is considerable
roadside activity and traffic signals are common. Generally, as
the amount of development increases adjacent to a highway in an
urban area, the running speeds decrease thereby requiring lesser
rates of superelevation.

In some cases it may be feasible to rebuild substandard horizontal
curves to larger radii and appropriate superelevation so that
advisory speed signs can be eliminated. This is especially
important on curves showing a high rate of accidents as well as
hidden and isolated curve situations."”

The curve data that is required in a design exception is shown in
Table 7-1. Contained in the table is the safe speed (V (safe)). Safe
speed is an accepted limit at which riding discomfort due %o
centrifugal force is evident to the driver (6). The safe speed of a
curve, given the radius and cross slope, can be calculated by using
the formulas or graph shown in Figure 8-1 which are based on a ball
bank indicator reading of 10 degrees (5).
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COMMON SUBSTANDARD FEATURES , 8-4

The ball bank indicator has been used by the Department as a uniform
measure, for the point of discomfort, to determine safe speeds on
curves. The safe speed based on the proposed cross slope should be
equal to or greater than the posted speed. If the safe speed is less
than the posted speed, include the following sentence in the body: At
the completion of construction, the curve(s) shall be ball banked and
appropriate advisory speeds posted where needed. The lead unit shall
notify Traffic Engineering, in writing, of this request.

When writing the design exception, include everything that would be
impacted by constructing the standard superelevation, such as
intersections, curbs, sidewalks, drainage, structures, businesses,
residences and barrier curb just to name a few. Features that must be
recognized when superelevation is considered are discussed in the
AASHTO publication (6) on pages 144, 522 and 668 for intersections,
urban collectors and urban arterials respectively.

Accidents generally associated with lack of adequate superelevation
include errant vehicle accidents which are: fixed objects, overturned,
head on and parked vehicle.

8-04 RADIUS

The designer should evaluate reconstruction of horizontal curves
(radiuses) when the safe speed of the existing curve is below the
posted speeds (assuming improved superelevation cannot increase the
safe speed to that of the posted speed) .

At horizontal curves where reconstruction is unwarranted, the designer
should evaluate less costly safety countermeasures. Such
countermeasures include widening lanes, widening and paving shoulders,
superelevation, flattening steep sideslopes, removing or relocating
roadside obstacles; marking no-passing zones, installing traffic
control devices, raised pavement markings, and delineator posts (7).

In many cases, safety can be improved at horizontal curves without
costly reconstruction. Depending on site conditions, providing safety
countermeasures to curves, short of reconstruction, can be an
inexpensive and effective means of reducing the severity and frequency
of accidents. Therefore, evaluate and implement these countermeasures
where reconstruction is impractical. State your evaluation and choice
of countermeasure in the design exception. Also, tell how this
improvement will help to reduce the severity and/or frequency of
accidents. For instance:

The tendency to run off the road on the outside of curves has been
well established. It is clear that roadside conditions in this
region can substantially influence accident severity and, quite
possibly, accident frequency. Therefore, guiderail has been
installed because of steep slopes and trees 6" in diameter have
been removed along the outside edge of the curve. The curve has
also been superelevated which should substantially improve
pavement surface drainage and, therefore, should reduce the number
of wet weather accidents.
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One important fact in relating accidents to horizontal curves, as per
Special Report 214, is that there is a strong link between degree of
curve and accidents (7). That is,as degree of curvature decreases,
the number of accidents at the curve also decreases, on average by
about 3 fewer accidents per degree of curvature for each 100 million
vehicles passing through the curve. For example, flattening a sharp
curve on a road carrying 2000 vehicles per day by 5 degrees will only
eliminate one accident every 8 years.

Of course, the above rule is rough in nature and does not correct for
interrelated effects of other geometric features.

Roadway uniformity also has an effect on driver expectation, such as a
sharp curve immediately following an extended stretch of straight
highway will experience more accidents than a similar curve situated
within a generally winding section (7).

= : N VER CURV

An example of the location and description of existing, proposed and
NJDOT minimum criteria was shown previously in Table 7-2. The
criteria shown in Table 7-2 is correct when determining the sight
distance requirements for vertical curves in open road conditions.
There are some situations where the profile has to be checked
graphically to determine if the vertical curve of less than required
length actually meets the sight distance requirements. These cases
involve adjacent crest and sag vertical curves with little or no
tangent between.

Be sure to list all impacts caused by the proposed scheme and NJDOT
minimum criteria such as: wutility relocation, ROW acquisition, paving
of side streets; resetting signal standards, installing new loop
detectors, reconstructing curb, sidewalk, driveways, concrete island,
resetting inlets and various other appurtenances, and structural

work. Explain how a standard profile would affect the slope and
drainage features of adjacent properties. Also, state: "Lengthening
the curve to meet the appropriate design standards would require
raising (or lowering) the roadway elevation a maximum of inches".

For the accident analysis, state what types of accidents are feature
related. Feature related accidents for sag vertical curbs are
nighttime same direction accidents or wet weather same direction
accidents. Feature related accidents for crest vertical curves are
same direction or angle accidents.

When analyzing the feature related accidents, the location of these
accidents in relation to the curve is important. For instance, a
higher frequency of same direction or angle accidents would have to
prevail just after the crest vertical curve for the curve to be
considered a factor.

4/91



COMMON SUBSTANDARD FEATURES 8-6

Improving the sight distance on vertical curves can sometimes be
easily accomplished by milling and/or resurfacing. Other times,
reconstruction is required.

Crest vertical curve improvements do little to reduce user costs;
therefore, reconstruction must be justified primarily on the basis of
safety. 1In other words, the designer should routinely examine the
following (7):

1. The nature of potential hazards hidden by a crest vertical
curve, such as intersections, sharp horizontal curves, narrow
bridges.

2. The location of the hazard in relation to the portion of the
highway where sight distance falls below minimum standards.

3. Other options such as relocating or correcting the hazard or

providing warning signs.

The designer should evaluate the reconstruction of crest vertical
curves when the crest hides from view major hazards and the safe speed
of the crest is below the posted speed of the vehicles on the crest.

When reconstruction of a vertical curve, to increase sight distance,
is ruled out; provide safety countermeasures,

Climbing lanes for slow moving vehicles can improve safety on crest
curves with inadequate sight distance for passing. Marking no-passing
zones with both pavement markings and signs also improve safety at
such locations (7).

If intersections, traffic signals, interchanges, deceleration or
acceleration lanes exist in the vicinity of vertical curves, state:
1. that advance signing will be or is provided, 2. what the advance
signing entails, and 3. where the advance signing is located (what
direction).

If lighting is provided at the sag vertical curve, spell out that
lighting compensates for an insufficient headlight sight distance.

8-0 ES

Provide the existing grade, proposed grade and the recommended minimum
grade as per A Policy on Geometric Design of Highways and Streets,
Chapter 3, p. 259 (6). Do not use the NJDOT Roadway Design Manual,

since the minimum grade given is for general conditions.

State if the proposed cross slopes meet the state's minimum standards
in order to ensure proper drainage to the gutterline. Also, state if
the drainage system and placement of inlets meet or exceed the state’s
standards.

Develop a profile based on the minimum grade. Explain what impacts
this would cause such as R.0.W., cut and/or fill slopes, and drainage.
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-07 V A A E

The location and description of existing, proposed and NJDOT minimum
criteria shall include the structure number, physical location (ex:
I-78 over Chapel Ave.), station and milepost location, existing
minimum vertical clearance, proposed minimum vertical clearance and
standard minimum vertical clearance. ; S

Include a discussion of how the substandard vertical clearance
structures relate to any adjacent structures, to the next logical
termini, that will remain after the project is completed. A listing
by route, structure and vertical underclearance can be obtained from
the Bureau of Maintenance Engineering, Bridge Engineering Unit.

As for impacts, discuss the alternatives that were explored for
providing the standard minimum vertical clearance, such as milling,
jacking or bridge reconstruction. Also, discuss the existing and
proposed roadway profile. An example discussion on alternatives is
shown below:

Methods of obtaining a 14’-6" clearance included lowering the
existing Route 9 profile, reducing the required pavement
superelevation under the bridge, or raising the existing bridge by
jacking. Lowering the Route 9 profile was infeasible because of
lack of clearance over the existing bridge footings for the new
widened roadway pavement section. Reducing the superelevation
rate was feasible but would not contribute significantly to
increasing the clearance. Raising the existing bridge by Jjacking
was considered the most cost effective and the least disruptive
alternative.

It is recommended that a 14'-6" clearance be provided. This would
require raising the bridge at the west abutment approximately
1’-2" and at the adjacent pier about 2’. The southbound roadway
under the bridge would be lowered and the required Route 9
superelevation obtained. The cost of this option is $70,000 and
the impact to the track minimized because only the west half of
the bridge would be affected and the time the bridge would have to
be closed for construction would coincide with the normal yearly
track closing of one month.

If a proposed overlay will reduce the existing clearance, state if the
pavement section thickness is based on the 18 kip equivalency factors.

It is very important to determine if the structure is located on a
defense route and to report this in the body. Substandard vertical
clearance design exceptions for projects on the Interstate National
Priority System are forwarded to Washington D.C. for review by the
local FHWA Office.

As for an accident analysis, discuss whether the bridge has been hit
by high vehicle loads. Use the accident analysis performed by the
Bureau of Traffic Engineering & Safety Programs, and investigate the
site for any physical evidence.
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Expound on any safety features that are proposed at or on the
structure such as guiderail protection at the piers, abutments or
parapets. Also, evaluate the existing bridge rails on the
superstructure to determine if there is a need to upgrade them.

As per Chapter 4, a separate memorandum of concurrence for the
substandard vertical clearance from the Director of Bridge Design will
be required. It should be noted that FHWA will not approve a Design
Exception for vertical clearances below 14°- 6" on the Interstate
system.

8-08 LANE AND SHOULDER WIDTH

The location and description of existing, proposed and NJDOT minimum
criteria shall include the location (station, milepost and direction),
existing lane or shoulder width, proposed lane or shoulder width, and
the standard minimum lane or shoulder width.

Shown below are'some points and impacts that may justify substandard
lane widths:

1. Urbanized area

2. Interrupted flow operating conditions

3. Low speeds

4. Low volume

5. Terrain and alignment (flat and tangent)

6. Pavement reconstruction of existing shoulder to attain
required lane width

7. Motoring public disruptions - maintenance of traffic

8. Commercial business and local resident disruptions - driveway

access, ROW takings, drainage problems, utility problems.

According to AASHTO for urban arterials: "Under interrupted-flow
operating conditions at low speeds up through 40 mph narrower lane
widths are normally adequate and have some advantages. Reduced lane
widths allow greater numbers of lanes in restricted right-of-way and
allow better pedestrian cross movements because of reduced distance.
They are also more economical to construct (6).

Shown below are some points and impacts that may justify substandard
shoulder widths:

Rural area

Low truck volume

Mountainous terrain (high cuts or fills)

Motoring public disruptions - maintenance of traffic

. Commercial business and local resident disruptions - driveway
access, ROW takings, drainage problems, utility problems.

[0 SV L

If you have to choose between widening lanes or widening shoulders, in
terms of accidents eliminated per foot of added width, widening lanes
has a bigger payoff than widening shoulders (7). Also, according to
AASHTO, "since travel lanes are more important, adequate lane width
should be obtained before considering increased shoulder width.
Shoulders may be reduced in width to obtain wider pavement” (5).
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If the proposed lane or shoulder width is greater than the existing

lane or shoulder width, state that the capacity of this section should
increase slightly. A procedure for estimating the "effects of lane

and shoulder width improvements on travel time" is presented in

Special Report 214, Appendix K (7). This procedure is based on
methodology presented in Highway Capacity Manual and accounts for the

combined effects of lane and shoulder width, and traffic_volumes (8).
These combined effects can be important because the effect of narrow
lanes and shoulders on speed are heightened when traffic volumes are

greater (7).

If the proposed shoulders on a structure are substandard in width,
state if these shoulders are continuous with those on the roadway
approaches.

The accidents associated with substandard lane widths are head on,
parked vehicle, sideswipe and fixed object accidents.

The types of accident indicators associated with insufficient or no
shoulders are:

b (I Head on collisions involving a vehicle, passing a right
turning vehicle, hitting a vehicle in the opposite direction.
Rear end accidents.

Struck parked vehicle.

Same direction accidents invelving a right turning vehicle.
Fixed object accidents occurring on the right side of the
road with respect to the direction of traffic.

O e WO N
« o e o

Safety countermeasures for narrow lanes and shoulders include, but are
not limited to, pavement edge lines, raised pavement markers, post
delineators, removing fixed objects (utility poles, trees, etc.),
eliminating steep slopes and providing guiderail where appropriate

(7).

-0 BRIDGE WID

When the approach pavement width plus shoulders cannot be provided
thru a structure, a design exception may be needed. Minimum roadway
widths for new and reconstructed bridges are contained in the Policy
on Geometric Design of Highways and Streets, Table VI-5 (6). In the
design exception, state the existing, proposed and minimum clear
bridge width, and the width of the approach lanes.

The designer should evaluate bridge replacement or widening if the
bridge is 100’ long and the usable width of the bridge is less than
the following values (7):

0 - 750 Width of Approach Lanes
751 - 2000 Width of Approach Lanes plus 2’
2001 - 4000 Width of Approach Lanes plus 4'
over 4000 Width of Approach Lanes plus 6'
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The designer should estimate the following when evaluating bridge
replacement or widening (7):

1. Cost of replacing the existing bridge with a wider bridge
designed to AASHTO standards for new bridges.

2. Cost of widening the existing bridge if widening is
practical. : ] 5
3. Number of accidents that would be eliminated by replacement

or widening.

As far as point 3 is concerned, a study by Daniel S. Turner indicated
that the most important variables in predicting bridge accidents

were: bridge relative width (bridge width minus width of approach
roadway), average daily traffic volume and approach roadway width

(9). In this study, a probability table was determined to be the best
way to predict accidents, as shown in Table 8-1. The table was based
on data gathered from two-lane, two-way traffic carrying structures on
rural roads. Knowing the approach roadway width and bridge relative
width, the table yields the expected collision rate. It was assumed
that the reversal of accident rates for relative widths less than -4
feet for some structures shown in the table is due to drivers
instinctively using safer driving procedures once they note the
obvious hazard associated with such bridges.

Facts that may aid in the accident evaluation for a two lane bridge
are listed below (7):

Increasing the difference between the width of the bridge and the
width of the approach lanes from 0 to 4 feet. will decrease bridge
accidents by about 40 percent, with the first foot of widening
accounting for nearly one-third of this reduction.

The incremental safety gains of widening bridges decrease as
bridge width increases: the first foot of bridge width beyond the
travel lanes has three times the effect on accident rates as the
tenth foot.

Also, no evidence exists to suggest a relationship between the
severity of constriction at bridges and the severity of bridge related
accidents.

Factors other than bridge width, such as bridge length and type (e.g.
deck versus truss), presence or absence of curb, approach alignment,

pavement surface condition, premature icing in winter, and so forth,

may also affect the accident rate at bridges (7).

Remember tc explain how any of these factors are being improved with
safety countermeasures.

There are various safety countermeasures which include but are not

limited to installing guiderail at bridge approaches, new or
rehabilitated bridge rails, and warning signs (7).

4/91



8-11

COMMON SUBSTANDARD FEATURES

39~
861 "uep "A'N 'sieeuiBu3 [|A1D jo A1e|o0g uBDIeWY
‘1 "OpN ‘011 “JoA ‘Bupesuibuzg uoneuodsuel] jo peuINor
* «88JeY Juep|ooy eBppg jo uondipeld, ‘ieuin] 'g'd  edInog

892°0 662'0 20L'0 960°0 080'0 ©90'0 oLL'0 £LL'0
2_-6 8900 bZL°0 8¥L°0 £80'0 0240 £21°0 ovL'0
0zi'o 002°0 F€E0 £6e'0 L0 0410 000'0 9910
8390°0 ¥90°0 €110 291°0 190°0 ¥€2'0 0L1°0 ¥32'0
080°0 82L°0 9L1L°0 ¥22'0 9920 £61°0 002°0 21270
90L°0 02¥'0 s¥b'0 %0 80€°0 81E°0 61E°0 1$9'0
021°0 L1190 18%°0 81e0 629°0 0ee’0 96¥°0 ok
0e1°0 00%"0 009°0 8L%'0 $69°0 £59°0 6¥9°0 119°0
ori-o 00€°0 00¥°0 0090 £09°0 06%°0 9L¥°0 N
081°0 2Ly £€9°0 $09°0 969°0 ISL°0 VY 002’}
€91°0 002°0 0€0°0 090°0 9eL0 9ev’0 192°0 002"}

S35VSSV4 HVINDIEA NOIIIN Had LNIAI00V 39aItE 40 ALNIEVEOHd |
1-8 318VL

4/91

-6



|- g

COMMON ~""BSTANDARD FEATURES 8-12

It is vitally important to have proper guiderail attachments to
structures, especially at the bridge approaches, since a 1966 study by
Brown and Foster of New Zealand found the point of impact for 60 S
percent of all accidents occurred on the approach bridge end on the
vehicle's side of the road (10). They also found that nighttime

bridge accidents were eight times more likely to occur than daytime
accidents, therefore, provide the necessary lighting or delineation,
especially on bridges 20% narrower than the approach.

= PO

The criteria for minimum pole offsets for rural and urban highways is

contained in the New Jersey Department of Transportation Utility
Accommodation Policy (11). According to this policy:

(a) When the minimum offset, as identified under "Location"
(16:25-5.4), cannot be provided, a design exception can be
made where:

1. The documented cost estimates to relocate the utility
poles, including any additional right-of-way, in
relationship to the construction project are considered
excessive, and

2. An accident analysis for the preceding 3 years for the
highway section involved does not reveal a significant
history of accidents involving the utility poles.

(b) These exceptions shall be submitted and approved in
accordance with design exception procedures.

As part of the design exception, the location and description of
existing, proposed and NJDOT minimum criteria shall include the
existing location and offset of each unprotected pole; the proposed
location and offset of each unprotected pole; and the standard minimum
pcle offset as mentioned above. The location shall be identified by
station and milepost. The pole offsets are measured from the edge of
the traveled way.

As for impacts, discuss the alternatives that were explored for
providing the standard minimum pole offset or the maximum pole offset
that was practical. For example, state the maximum offset that can be
attained by relocating the poles within the existing right of way
(r.o.w.). Explore the possibility of reducing pole density with
multiple pole use.

Discuss the impacts and cost associated with each alternative. For
instance, do the vicinity of buildings or structures cause a problem?
Would relocating poles require complete upgrading of pole attachments
(mast arm)? Is there an existing blanket easement which allows the
mast arms to encroach onto private property?

If R.O.W. has to be purchased in order to acquire the proper offset, _
show a separate cost for R.O.W. -

4/91



COMMON SUBSTANDARD FEATURES . 8-13

For the accident analysis, analyze the feature related accidents
which, of course, is fixed object-utility poles. State the location
of each utility pole accident for the analysis period. Special
attention has to be paid to pole accident concentrations.

Remember to state the proposed countermeasures that would reduce
feature related accidents. For example, were the poles hit during wet
weather or when the pavement was icy? If so, is the road being
resurfaced to improve the skid resistance?

All wooden poles within the project limits whose sole purpose is to
provide highway lighting should be converted to aluminum breakaway
type. This is especially true in gore areas. Preferably, the pole
should be relocated from the gore area if this can be done without
seriously degrading illumination.

During the first design exception review, a decision will be made by
the Bureau of Roadway Design Standards to have the Utility Pole
Accident Countermeasures Evaluation (UPACE) Program included as part
of the design exception (12). It shall be included where a high
number of pole accidents warrant the use of UPACE.

REFERENCES

1. Dearinger, John A., and John W. Hutchinson. "Chapter 7-Cross
Section and Pavement Surface."” Traffic Control and Roadway
Elements-Their Relationship to Highway Safety/Revised. 1970.

2. Dart, Olin K., Jr., and Lawrence Mann Jr. "Relationship of Rural

Highway Geometry to Accident Rates in Louisiana." Highway
Research Record Number 312-Relationships of Highway Geometry to
Traffic Accidents. Highway Research Board, Washington, D.C., 1970.

3. New Jersey Department of Transportation Bridges and Structures
Design Manual. NJDOT, Trenton, September 1988.

4. Jorgensen, Associates. NCHRP Report 197: Cost and Safety
Effectiveness of Highway Design Elements. TRB, National Research
Council, Washington, D.C., 1978.

5. Geometric Design Guide for Resurfacing, Restoration, and

Rehabilitation of Highways and Streets. American Association of
State Highway and Transportation Officials, Washington, D.C.,
19717.

6. A Policy on the Geometric Design of Highways and Streets.
American Association of State Highway and Transportation
Officials, Washington, D.C., 1984,

7. Special Report 214: Designing Safer Roads, Practices for
Resurfacing, Restoration and Rehabilitation. TRB, National

Research Council, Washington, D.C., 1987.
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COMMON SUBSTANDARD FEATURES 8-14
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10 Brown, J.V., and J. Foster. "Bridge Accidents on Rural Highways
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11. Dayton, Edwin W. "Utility Accommodation Policy, February 2,
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SECTION 9
WRITING STYLE

All the rules of technical report writing apply when writing a design
exception. This section will briefly cover only one aspect: writing
style. Courses and books on technical report writing and error
recognition can be found within the Department, which are an excellent
help for the novice as well as a refresher for the veteran.

A professionally written Design Exception requires an efficient
writing style. According to John M. Lannon, efficient writing style
is neither fancy nor impressive, instead it is direct and to the
point, easy to follow and understand; in other words, readable (1).

Efficient style requires much more than correct grammar, punctuation
and spelling. Correctness alone is no guarantee that your style will
be readable (1).

To help your audience spend less time reading, you must spend more
time revising for a style that is: 1. clear, 2. concise, 3. fluent, 4.
exact and 5. positive (1). Further discussion on these 5 points are
shown below.

1. A clear sentence conveys its exact meaning on the very first
reading. It signals relationships among its parts and it
emphasizes the main idea. You should always organize your
thoughts to form proper paragraphs. Randomly jumping from
one thought to another is very confusing to the reader,
therefore, use the "Outline for Bedy of Design Exception" in
Figure 5-5.

2. First drafts rarely are concise. Get rid of anything that
adds no meaning. A concise message conveys most information
in -fewest words. It is highly informative but not cluttered.

s Fluent sentences are easy to read because of clear
connections, variety and emphasis. Long and short sentences
each have their purpose: long sentences show connections and
clarify relationships, whereas short sentences isolate an
idea for special emphasis.

4, When choosing exact words, choose words that are convincing,
precise and informative. Whether intentional or not, poor
word choices have only one result: inefficient writing that

resists interpretation and frustrates the reader. So don’t
be vague, be specific. As an example, don't jusu say "it
would be adversely affected", explain how it would be
adversely affected. See "Impacts”" in Chapter 7 for further
discussion.
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WRITING S7LE . 9-2

Never state "it probably will"” or "it might not". State "it
would" or "it would not" and also show the facts behind each ™\

statement. For instance:

Based on the most recent bridge inspection report dated

X-X-XX, the structure would not support the estimated
increased load of 10 tons caused by the reguired
superelevation.

Don’t just state the name of a physical location; give the
milepost too.

By Emphasize the positive, that is, emphasize benefits rather
than flaws. Do not reference or use undesirable terms or
unofficial names such as "Dead Man's Curve".

Use the active voice often, passive voice selectively. 1In
the active voice, the agent performing the action serves as
subject.

Since your readers know less than you about your project, expect them
to ask questions. So, prior to sending your draft design exception
for review, have someone in your office, who is totally unfamiliar
with the project, check your design exception for content and
meaning. If this certain someone doesn’'t understand it, chances are

the reviewer won't either.

Also, a design exception checklist is provided in Figure 9-1 as a
means of speeding up the review process, so use it to your advantage. b

One last tip, when all else fails, remember that a picture is worth a
thousand words; so attach a plan or sketch on legal size paper to

illustrate your thoughts when needed.

REFERENCE
1. Lannon, John M. Technical Writing. 4th ed. Scott, Boston,
1988.
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WRITING STYLE

9-3

FIGURE 9-1

DESIGN EXCEPTION CHECKLIST

[ ] FIRST REVIEW ) [ 1 REVIEW [ 1 FINAL REVIEW
Route No./Name: Section:

Milepost Limits: to Region:

[ ] 100% State Funded [ ] Fed. Aid Funded [ ] Stable Fund. Resurf.
[ ] Developer [ ] Other

Substandard Features

M.P. Location

HEADING CHECKS

[ ] IF 100% STATE FUNDED

A. FIRST PAGE (See Fig. 5-1):
1. NJDOT Memorandum Y[ ] N[]1 111
2. Route No./Name YE)] R[] I L]
3. Section Y[]l N[1 11[)
4. County YE b1 IT]
5. Milepost Limits Y[ 1 N[] 111
6. DOT Job Number L 1 B[ 1 T[]
7. From: Name & Lead Unit Y[ ] N[] 1]
8. To: Kenneth C. Afferton Y[ ) N[] T[]
Asst. Comr. of Design & ROW Y[ ] N(1 111
9, Ext.: Y[ ] N[]1 1710
B. ALL SUBSEQUENT PAGES (See Fig. 5-3):
1. Mr. Kenneth C. Afferton Y[ ]l N[] 11011
2. Route No./Name Y[ ]l N[T]1 17¢0)
3. Section Y[]1 N[ 1 1IT([]
4. Page # Y[(]1 N[]1 1T
(Y): Included (N):Not Included (I): Incomplete (NA): Not Applicable

or Incorrect
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WRITING STYLE
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I HEADING CHECKS CON'T.
[ 11 AID F
A. FIRST PAGE (See Fig. 5-2):
1. Commissioner’s Letterhead Y
2. Route No./Name Y
3. Section Y
4. County Y
5. Milepost Limits Y
6. Federal Project No. Y
7. DOT Job Number Y
8. To: John J. Kessler, Jr. w/ address Y
9. Attention Mr. (District Engineer) ¥
10. Dear Mr. Kessler Y
B. ALL SUBSEQUENT PAGES (See Fig. 5-4):
1. Mr. John J. Kessler, Jr. Y
2. Route No./Name Y
3. Section Y
4, Page # ;g
II BODY CHECKS
A. STANDARD OPENING PARAGRAPHS (See Fig. 5-6 to
1. Standard Opening Paragraphs Y
2. List of Standards i g
3. Milepost Limits Y
B. PROJECT DESCRIPTION (See Fig. 5-5 & Chapt. 6):
1. Funding Source Y
2. Urban or Rural Highway X
3. Highway Classification Y
4. Project Limits by:
a. Physical Landmarks Y
b. Milepost X
5. Straight Line Diagram or Key Map: Y
a. Project Limits Y
b. Substandard Features ¥
¢. Proposed Work (Interchange,
Intersection, etc.) Y
d. Physical Landmarks ¥
6. Project Scope ¥

—_———
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et bt b et b et b et Mt et

e ol bd
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————
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=
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—
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4/91

)

"

{

NA [

]



/=76

WRITING STYLE

II ODY CHECKS ON'T.

B. PROJECT DESCRIPTION CON'T.:

7. Project Purpose:
a. Skid Test Inventory
b. Final Pavement Index
c. Structural Sufficiency Rating
d. Volume Capacity Ratio
8. Existing Typical Section Description
9. Proposed Typical Section Description
10. Posted Speed Limit
11. Proposed Speed Limit
12. Design Speed Limit
13. Approximate Cost of Project:
a. Roadway
b. Structures

C. EAQﬂ_ﬁuﬂﬁlﬂﬂnﬁﬂﬁ_EEAIHEE (See Fig. 5-5 & Chapt.

Substandard Feature:
Milepost Location : to

1. Criteria:
a. Existing Criteria
b. Proposed Criteria
c. NJDOT Minimum Criteria
d. Criteria Table
2. Impacts:
a. Impacts due to Min. Standards
b. Impacts due to Proposed Scheme
¢. Impacts Table
3. Cost Estimate:
‘a. Constructing to Min. Criteria
b. Constructing te Proposed Scheme
c. Separated Costs (Con.,ROW,Util.)
d. % Increase in Project Cost due
to Minimum Criteria
4, Accident Analysis:
a. Copy of Traffic Engineering and
Safety Programs Acc. Analysis
i. Feature Related Accidents

ii. Indicators Analyzed
iii. Indicators Overrepresented
iv. If the answer to "iii" is
yes, were the police reports
studied for each of the
overrepresented accidents?
b. Summary of Bureau’s Accident
Analysis included in Body
c¢. Safety Countermeasures

Y
(Indicators) Stated Y
Y
Y

(Y): Included (N):Not Included (I): Incomplete
or Incorrect
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WRITING STYLE 9-6

II BODY CHECK N'T.

.

.

D. RECOMMENDATION (See Fig. 5-9 to 5-10):

1. Positive statement in favor of
the substandard design features Y{)] N[] T[]
: ¢ {

2. Standard Closing Paragraphs [ 1 -N 1 1 [ ]
III MISCELLANEOUS
A. ROUTING MEMORANDUM Y[] N[1 I
B. CORRECT GRAMMAR Y[()] N[] I
C. CORRECT SPELLING WS Nl ] I [ ]
D. CORRECT PUNCTUATION Y[]1 N[]1 T[]
E. EFFICIENT AND READABLE STYLE E (9N [ ] I [ ]
Iv COMMENTS
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APPENDIX A

Examples of
- Various Types of Improvements
and Corresponding Accident Types




INTERSECTION ACCIDENTS
Type of Accident - Left Turn Head On Collision
Probable Cause - " 1) Restricted site distance due to

2)
3)

4)

2)
3)

4)
5)
6)
7)

8)

3)
4)

5)
6)

7)

8)

9)

presence of left turning traffic on the
opposite approach and improper
channelization and geometrics.

Too short amber phase.

Absence of special left turning phase
when needed.

Excessive speed on approaches.

Review existing intersection
channelization.

Volume count for thru traffic.

Perform volume count for left turning
traffic.

Review signal phasing.

Review intersection clearance times.
Study need for special left turn phase.
Study capacity of the intersection
approaches in question for possible
multi-phase operation.

Perform spot speed study.

Provide adequate channelization.

Install traffic signal if warranted by
MUTCD.

Provide left turn slots.

Install stop signs if warranted by
MUTCD.

Increase amber phase.

Provide special phase for left turning
traffic.

Widen road.
Prohibit left turns (study possible
adverse effects on other nearby

intersections).

Reduce speed limit on approaches if
justified by spot speed study.

10) Remove left turn traffic.

11)

Provide all red phase.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 13976.
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-
INTERSECTION ACCIDENTS
Type of Accident - Rear End Collisions At Unsignalized
Intersections
Probable Causes - 1) Improper channelization
2) High volume of turning vehicles.
3) Slippery surface.
4) Lack of adequate gaps due to high traffic
volume from the opposite direction.
5) Inadequate intersection warning signs.
6) Crossing pedestrians.
7) Excessive speed on approaches.
8) Inadequate roadway lighting.
Study to be Performed - 1) Review existing channelization.
2) Review pedestrian signing and crosswalk
marking.
3) Perform turning count.
4) Perform volume count for thru traffic.
5) Check skid resistance. it
'6} Perform spot speed study.
7) Check for ;dequate drainage.
8) Check roadway illumination.
Pogsible Countermeasures - 1) Create right or left turn lanes.
2) 1Increase curb radii.
3) Prohibit turns (study possible adverse
effects on other nearby locations).
4) Provide "Slippery When Wet" signs
(Interim measure only).
5) Increase skid resistarce,
6) Improve drainage.
7) Install or improve signing and marking of
pedestrian crosswalks.
8) Reduce speed limit on approaches if
justified by spot speed study.
9) Provide advance intersection warning

signs.

10) Improve roadway lighting.

Source: Datta, T.K.,

Locations for Traffic Improvements,

A Procedure for the Analysis of High-Accident

1976.
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INTERSECTION ACCIDENTS

Type of Accident - Rear End Collision at Signalized Intersections
Probable Causes - . ~ 1) Improper gignal timing. ¢

2) Poor visibility of. signal indicatien.

3) Crossing pedestrians.

4) High volume of turning vehicles.

5) Slippery surface.

6) Excessive speed on cp;roaches.

7) Inadequate roadway lighting.

8) Inadequate channelization.

§&nﬂx.&g_hs;zngg:mgd - 1) Review existing channelization.
2} Review pedestrian signing and crosswalk
markings.

3) Perform turning count.

4) Perform spot speed study.

5§) Check skid resistance.

6) Check for adequate drainage.

7) Check visibility of traffic signals,
8) Check roadway illumination.

9) Review intersection clearance time.
Peasible Countermeasures - 1) Create right or left turn lanes.

2) Increase curb radii.

3) Prohibit turns (study possible adverse
effects on other nearby locations).

4) Increase skid resistance.
5) Provide adequate drainage.

6) Provide "Slippery When Wet" signs.
(interim measure only).

7) 1Install advance intersection warning
signs.

8) Install or improve signing and marking of
pedestrian crosswalks.

9) Provide pedestrian walk - don't walk
indicators.

10) Increase amber phase.

11) Provide special phase for left turning
traffic.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 1976.
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INTERSECTION ACCIDENTS

Rear End Collision at Signalized Intersections

Pessible Countermessures — 12) Provide proper signalized progression.

Source:

Datta,

Locations for Traffic Improvements, 1976.

T.K.,

13) Reduce speed limit on approaches.
14) Install backplates, larger lens, louvers,

visors, etc. on traffic signal to improve
contrast and visibility.

15) Relocate signals.
16) Add additional signal heads.

17) Improve roadway lighting.

A Procedure for the Analysis of High-Accident

4/91
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INTERSECTION ACCIDENTS
Type of Accident - Pedestrian - Vehicle Collision
Probable Causes - 1) 1Inadequate pavement markings. ~

2) 1Inadequate channelization.

3) Improper signal phasing.

4) Restricted sight distance.

5) Inadequate pedestrian signals.
6) Inadequate roadway lighting.

7) Inadequate gapa at unsignalized
intersection.

8) Excessive vehicle speed.
S&gdx_jg_hg_ggxgggmgg - 1) Field observation for sight obstructions,
2) Pedestrian volume count.
3)  Review channelization.
4) Check roadway illumination.
5) Review pavement markings.
6) Review signal phasing.
7) Perform gap studies.
8) Perform spot speed study.
Pogsible Countermeasures = 1) Install pedestrian crosswalks and signs.
2) Install pedestrian barriers.
3) Prohibit curb parking near crosswalks.

4) Install traffic signal if warranted by
MUTCD.

5) Install pedestrian walk - don't walk
signals.

6) Increase timing of pedestrian phase.
7) Improve roadway lighting.

8) Prohibit vehicle turning movenmnents.
9) Remove sight obstructions.

10) Reroute pedestrian paths.

11) Reduce speed limits on approaches if
justified by spot speed studies.

12) Use crossing guards at school crossing
areas.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 1976.
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TABLE A=l
TABLE OF VARIOUS TYPES OF IMPROVEMENTS
L
"-w"
INTERSECTION ACCIDENTS
Type of Accident - Right Angle Collisions at Signalized
Intersections
Probable Causes - 1) Restricted sight distances.
2) Inadequate roadway lighting. :
3) Inadequate advance intersection warning
signs.
4) Poor visibility of signal indication.
5) Excessive speed on approaches.
Study to be Performed - 1) Volume count on all approaches.
2) Field observations for sight obstructions.
3) Review signal timing.
4) Check roadway illumination.
5) Perform spot speed study.
Possible Countermeasures - 1) Remove obstructions to sight distance.
2)  Increase amber phase.
3) Provide all red phase.
™
4) Retime signals.
5) Prohibit curb parking.
6) Install advance intersection warning
signs.
- 7) 1Install backplates, larger lens, louvers,
visors, etc., on traffic signal to improve
contrast and visibility.
8) Install additional signal heads.
9) Reduce speed limit on approaches if
justified by spot speed studies.
10) Provide proper signalized progression.
11) Improve location of signal heads.
—

Source: Datta, T.K.

Locations for Traffic Improvements,

)-id

A DProcedure for the Analysis of High-Accident

1976.
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INTERSECTION ACCIDENTS

Right Angle Collisions at Unsignalized

r Intersections
Probable Causes - 1) Restricted sight distance. )
2) Inadequate roadway lighting.
3) Inadequate intersection warning signs.
4) Inadequate traffic control devices.
§) Excessive speed on approaches.

Study to be Performed - 1)

2)
3)
4)
5)

Possible Countermeasures - 1)

Source:

2)
3)
4)

5)

6)

7)

Volume count on all approaches.

Field observation for sight obstructions.
Check roadway illumination.

Perform spot speed study.

Review signing.

Remove obstructions to sight distance.
Prohibit parking near corners.

Improve roadway illumination.

Install yield or stop signs if MUTCD
warrants are met.

Install traffic signal if MUTCD warrants
are met.

Install advance intersection warning
signs.

Reduce speed limits on appreoaches if
justified by spot speed studies.

Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 1976.
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TABLE A-1
TABLE OF VARIOUS TYPES OF IMPROVEMENTS

AND_CORRESPONDING ACCIDENT TYPES

’
a

IEIEEEEQIIQE_AQQIDEEI§
Type of Accident - Sideswipe Collisions

1) Inadequate pavement markings. -
2) Inadequate channelizationm.

3) Inadequate signing.

4) Narrow traffic lanes.

5) Improper street alignment.
&;uﬁz_;g_hg_ﬁsx{gzmgﬂ - 1) Review pavement markings.

2) Review channelization.

3) Review sign placement.

4) Review lane width.

5) Check alignment.

Possible Countermeasures -~ 1) Provide wider lanes.
2) Install acceleration and deceleration
lanes.

3) Place direction and lane change signs to
give proper advance warning.

4) Install or refurbish centerlines, lane
lines and pavement edge lines.

5) Provide turning ways.

6) Provide proper alignment.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident

Locations for Traffic Improvements, 1976.
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LINK ACCIDENTS
Iype of Accident - Off-Road Accidents
Probable Caugses - 1) Inadequate signing and delineators.

2) Inadequate pavement marking.
3) Inadequate roadway lighting.
4) Slippery surface.
5) Improper channelization.
6) Inadequate shoulders.
7) Inadequate pavement maintenance.
8) Inadequate superelevation.
9) Severe curve.
10) Severe grade.

Study to be Performed - 1) Review signs and placement.
2) Review pavement marking.
3) Check roadway illumination.
4) Check skid resistance.
5) Review channelization.

6) Check roadside shoulders and road
maintenance.

7) Check superelevation.
8) Check for adequate drainage.

9) Perform spot speed studies.

Possible Countermeasures - 1) Install proper center line, lane lines,

and pavement edge markings.
2) Increase skid resistance.
3) Improve roadway lighting.

4) Install warning signs to give proper
advance warning and advisory speed limit.

5) Install roadside delineators, guard rails
and redirecting barriers.

6) Perform necessary road surface repairs.
7} Improve superelevation at curves.

8) Reduce speed limit if justified by spot
speed studies.

3) Upgrade roadway shoulders.

10) Provide "Slippery When Wet” signs.
(interim measure only).

11} Provide adequate drainage.
12) Flatten curve.
13) Provide proper superelevation.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 1376.
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A-1
TABLE A-1

TABLE OF VARIOUS TYPES OF IMPROVEMENTS

AND CORRESPONDING ACCIDENT TYPES

~
Ta¥
LINK ACCIDENTS
Type of Accident - Head~-on Collisions
Probable Causes - 1) Restricted sight distance. -
2) Inadequate pavement markings.
3) Inadequate signing. ’
4) Narrow lanes. .
§) Inadequate shoulders and/or maintenance.
6) Inadequate road maintenance.
7) Excessive vehicle speed.
8) Severe curve.
9) Severe grade.
ssydx_;g_hg_gggzgxmgg - 1) Review lane width.
2) Review pavement markings.
3) Review signing.
4) Cheek road shoulders where present.
5) Check road for proper maintenance.
§) Perform spot speed gtudies. =
7) Field check for sight obstructions.
Possible Countermeasures = 1) Provide wider lanes.
2) Provide pennant signs.
1) 1Install no passing zones at points with
restricted sight distances.
4) 1Install centerlines, lane lines and
pavement edge markings.
5) Improve roadside shoulders.
6) Perform necessary road surface repairs.
7) Reduce speed limits if justified by spot
apeed studies.
8) Remove obstructions to sight distances.
9) Flatten curve.
10) Provide proper superelevation.
Seurce: Datta, T.K., A Procedure for the Analysis of High-Accident e

Locations for Traffic Improvements,

1976.
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LINK ACCIDENTS

Type of Accident - Pedestrian - Vehicle Collisions

Probable Causes - 1) Restricted sight distance.
2) Inadequate roadway lighting.

3) Excessive vehicle speed.
4) Pedestrians walking on roadway.
5) Inadequate signing.
6) Sidewalks too close to roadway.
7) Improper pedestrian crossing.
Studv to be Performed - 1) Check sight distances.
- 2) Check roadway illumination.
3) Review existence of sidewalks.
4) Review warning signs and placement.
5) Perform spot speed study.
Possible Countermeasures = 1) Improve sight distance.
2) Prohibit curb side parking.
3) Improve roadway lighting.
4) 1Install sidewalks.
5) 1Install proper warning signs.

6) Reduce speed limit if justified by spot
speed studies.

7) Install pedestrian barriers.
8) Move sidewalks further from roadway.

9) Enforcement.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident

Locations for Traffic Improvements, 1976.
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LINK ACCIDENTS
Type of Accident - Railroad Crossing Accidents
Probable Causes - 1) Inadequate signing, signals or gates.
2) Inadequate roadway lighting. .
3) Restricted sight distance.
4) Inadequate pavement markings. .
5) Rough crossing surfaces.
6) Improper traffic signal pre-emption
timing.
7) Improper pre-emption timing of railroad
signals or gates.
Study to be Performed - 1) Review signing, signals and gates.
2) Check roadway illumination.
3) Review pavement markings.
4) Review sight distance.
Possible Countermeasures - 1) Install advance warning signs.
2) Install proper pavement markings.
3) Install proper roadway lighting on both -
sides of tracks.
4) 1Install automatic flashers and gates.
5) Improve sight distance.
6) Install stop signs.
7) Rebuild crossing.
8) Retime traffic signals.
9) Retime railroad signals and gates.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 1976.
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Probable Causes - 1)

2)
3)
4)
5)
6)

Study to be Performed - 1)

2)
3)
4)
5)

Possible Countermeasures - 1)

Source:

2)

3)
4)
5)
6)

7)
8)

LINK ACCIDENTS
Parked Car Accidents

Improper pavement markings.

Improper parking clearance at driveways.
Angle parking.

Excessive vehicle speed.

Improper parking.

Illegal parking.

Review pavement markings.

Review parking clearance from curb.
Review angle parking if it exists.
Perform spot speed studies.

Law observance study.

Convert angle parking to parallel parking.

Paint parking stall limits 7 feet from
curb face.

Post parking restrictions near driveways.
Prohibit parking.
Create off-street parking.

Reduce speed limit if justified by spot
speed studies.

Widen lanes.

Enforcement.

Datta, T.K., A Procedure for the Analysis of High-Accident

Locations for Traffic Improvements, 1976.

4/91



LINK ACCIDENTS

Probable Causes - 1)
2)
3)
4)
5)

6)
7)
8)
9)
10)
mﬂy_tm_mmmsd— 1)
2)
3)
4)
5)
6)
7)
Possible Countermeasures - 1)
2)
3)
4)

5)
6)

7)

8)
9)
10)

11)
12)

13)
14)

15)

Fixed Object Collisions

Obstructions in or too close to roadway.
Inadequate channelization. -
Inadequate roadway lighting.

Inadequate pavement marking.

Inadequate signs, delineators and
guardrails.

Improper superelevation.
Slippery surface.
Excessive vehicle speed.
Severe curve.

Severe grade.

Review pavement markings, signs and
delineators.

Review channelization.

Field observation to locate obstructions.
Check illumination.

Check superelevation.

Check for adequate drainage.

Perform spot speed studies.

Remove or relocate objects.

Improve roadway lighting.

Install reflectorized pavement lines.

Install reflectorized paint and/or
reflectors on the obstruction.

Install crash cushioning devices.

Install guardrails or redirecting
barriers.

Install appropriate warning signs and
delineators.

Improve superelevation at curves.
Improve skid resistance.
Provide adequate drainade.

Provide "Slippery When Wet" signs.
(interim measure only).

Reduce speed limit if justified by spot
speed studies.

Provide wider lanes.
Flatten curve.

Provide proper superelevation.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 1976.
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TABLE A-1
TABLE OF VARIOUS TYPES OF IMPROVEMENTS
AND CORRESPONDING ACCIDENT TYPES
4 ! =
LINK ACCIDENTS
Type of Accident - Sideswipe Collision
Probsble Causes - - - 1) Inadequate pavement markings. ~
A 2) Inadequate channelization.
3) Inadequate signing.
N 4) Narrow traffic lanes.
5) Improper road maintenance.
6) Inadequate roadside shoulders.
7) Excessive vehicle speed.
Study to be Performed - 1) Review pavement markings.
- 2) Review channelization.
3) Review sign placement.
4) Review lane width.
5) Check roadside shoulders.
6) Check road surface for proper maintenance.
7) Perform spot speed studies.
- Possible Countermeasures - 1) Provide wider lanes.
2) Install acceleration and deceleration
lanes.
3) Place direction and lane change signs to
give proper advance warning.
4) 1Install or refurbish center lines, lane
lines and pavement edge lines.
. 5) Perform necessary road surface repairs.
6) Improve shoulders.
. 7} Remove constrictions such as parked
vehicles.
8) Install median divider.
9) Reduce speed limit if justified by spot

speed study.

Source: Datta, T.K., A Procedure for the Analysis of High-Accident
Locations for Traffic Improvements, 1976.
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