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I-06.01Design Philosophy

Thebasicphilosophy to consider when designimgw or existingroadway facilitieds to do so in
accordance withASHTO A Policy on Geometric Design of Highways and Stre¢tedition,

2002, hereinaftereferred to ag& POLICY. In usingA POLICY ,generally start with the

minimum values provided and then adjust them as the need would dictate. There may be
circumstances where it may be in the best interest to useitimaum ordesirable values. There

may be circumstances whatenay not be in the best interest to use the valuAsROLICY. In

those instances, it would be necessary to develop different values and process a design exception.
Design exceptions are defined in more detail in Sect@® 04 of the Design Manual.

The philosophy to consider when applyind®OLICYdesignvalues is to do so in accordance
with NDDOT DESIGN GUIDELINES for Preventive Maintenance, Minor Rehabilitation,
StructurallmprovementMajor Rehabilitation, and New/Reconstruction Projedtarch2007;
hereinafter referred to BESIGN GUIDELINES TheDESIGN GUIDELINE&reFHWA
approved andecognizé as of Mach 19, 2007 TheDESIGN GUIDELINESave been
incorporated into the Design Manuwaidare found in 8ction }06.03 of the Design Manuah
link to Section F06.03 of the Design Manual can be found on the web at
http://www.dot.nd.gov/manuals/design/designmanual/designmanual.htm

The Director may designate andsp special areas of state highways where lower speeds are
required by condition. The design speeds for those segments are to be determined during the
Project Concept Report process.

Safety measures and issues will be identified and addressed astparStitewide Safety

Program. The Statewide Safety programs will consist of four different types of analysis: Critical
Rate Analysis, High Crash Analysis, Project Level Analysis, and Strategic Highway Safety Plan.
Safety measures will be implemented vatbafety project that will be scheduled and included in
the Statewide Transportation Improvement Program (STIP), or if cost effective to be included
with other projects.The Statewide Safety Program is definedhioredetail in Section-D6.® of

the Desgn Manual.


http://www.dot.nd.gov/manuals/design/designmanual/designmanual.htm
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[-06.02Investment Strategies

The North Dakota Department of Transportation, NDDOT, in conjunction with the Federal
Highway Administration, HWA, has developed a series n¥éstmenstrategiesoutlined in the
DESIGN GUIDELINEShat will ensuethe life expectancy of the roadway is met. These
investment gategies are Prevewe Maintenance, Minor Rehabilitation, Structural
Improvement, Mjor Rehabilitation, and Ne®econstruction ProjectBelow is a brief
summary of each investment stigye

Preventive Maintenancei The intended purpose of this strategy is to protect the
pavement structure, slow the rate of pavement deterioration, and/or correct deficiencies in
the pavement surfaamly; structural deficiencies cannot be corrected with this

application The surface defectaay be caused by the environmemtd bydaily wear

and tear of traffic.This type of project may occur on the same roadway as frequently as
supported by a cost effectiveness determinat®muletailed definition of Preartive
Maintenance can fourid Sectionl-06.0301, which alsoincludes examples of projects

that can be considered PreveatMaintenance An overly is considered to be

Prevenive Maintenance when the maximum thickness is two ingh@allowance for ru

filling) .

Minor Rehabilitation T This strategy aims to correct the structural integrity of the
pavement without necessarily changing the existing geometrics. A detailed definition of
Minor Rehabilitation can be found Sectionl-06.0302,which also ncludes examples

of projects that can be considered Minor Rehabilitatfinen an overlay is between two
and three inches the project is considered to be Minor Rehabilitation.

Structural Improvement 7 A Structural Improvement restores the structuralgntg of

the pavement without necessarily changing the existing geometrics. itiomdte load
carrying capacity should be increased to meet the HPCS guidelines. A detailed definition
of Structural Improvemertan be foundn Sectionl-06.(.03. A Stuctural

Improvement is either an HBP overlay in excess of three inchewloitetop.

Major Rehabilitation T Major Rehabilitatiorrequires a large amount of work to bring
the condition of the highway up to a level that will extend the service lifes sttategy
also provides the opportunity to performeogtionalimprovements. A detailed definition
of Major Rehabilitatiorcan be foundn Sectionl-06.08.04,which also includes examge
of projects that can be considered Major Rehabilitation.

New/Recastruction T There may be extensive changes to the existing route such as
relocating on a new alignment, or completely removing the roadway down to the
subgrade and rebuild from the bottom up. Everything from ADA requirements to signing
must be addressaghen performing a new or reconstruction project. A detailed

definition of New/Reconstructionan be foundn Sectionl-06.03.05.
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I-06.03Design Guidelines

1.

The intent of the roadway width guidelinesist to reduce the roadway width to the
minimum widh shown in the guidelines, but rather to maintain the width as close as possible
to the existing width.

If a District Corridor is on the NHS system the roadway will be designed to meet the
minimum design guidelines for a State Corridor.

Design feature that do not meet the minimum design guidelines, but are incorporated into a
project will require a design exception.

Safe pavement sloughs will be maintained as described in the Departments sloutgter
standards. If there is no shoulder the slosigbuld have a minimum slough of 3:1.

The traffic volumes shown are general guidelines. A 10 % tolerance in the volumes may be
allowed without requiring the designer to move to the next level of standard or the need for a
design exception.

The rail sytem is defined as both the bridge and roadway facility rail systems servicing
as one entire rail system including all of the following items:

end treatments and end terminals
linear guardrail runs

transition sections

bridge rails

In cases where the roady strategy and bridge strategy for the rail system are different,
the investment strategy with the highest rail system requirement will be applied to the
entire rail system.

On Minor Rehabilitation and Structural Improvemesddwayprojectsthe railsystem
may be left in place if theail system vas originally installed in conformity with NCHRP
Report 230 oB50 crash test criteriar equivalent standardnd has been maintained in a
condition that is in reasonably close conformity to NCHEB or350guidelinesor
equivalent standard

The following is considered reasonably close conformityHefinear rungportion of the
rail system

e Variation for height of rail is = 3 inches of the design dimension when originally
installed.

¢ No unrepaired damge to the linear run is visible and there is evidence of adequate
maintenance of key dsuilt elements including posts, block outs, rail elements and
rail delineation.

The following is considered reasonably close conformity for end treatheentmals of
therail system
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¢ No unrepaired damage to the end treatment is visible and there is evidence of
adequate maintenance of keytaslt elements including posts, block outs, rail
elements, tensioning devices, breakaway devices and end treatment delineation.

The following is considered reasonably close conformity for transition sectidhs rail
system

¢ No unrepaired damage to the transition section is visible and there is evidence of
adequate maintenance of keymslt elements including posts, blookts, rail
elements, and connection to the fixed object.

In addition to being in reasonably close conformity\iCHRP Report 230 or 350 crash
test guidelinesr equivalent standaythe geometric layout and past performaoictne
rail system should me#tefollowing criteria:

e Be functionally adequate for length of need, flare rate, slope, etc. based on the
existing ADT and posted speed less 10 mph.

e Exhibit no significant crash history at the installation location.
Non-standard end treatments and/angition sections may be removed and replaced

without adjustment to the linear run segments if the linear run segments are in reasonably
close conformity to the NCHRP Report 230 or 350 guidelaresquivalent standard
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[-06.0301 Preventive Maintenance

Design Guidelines for Preventive Maintenance Projects

Traffic Data Use current ADT

Roadway Width Use appropriate width to meet NDDOT guidelines.

Superelevations Use existing.

Design Speed Use posted speed limit.

Driving Lane Use Existhng.

Cross Slope

Horizontal Curvature | Use existing.

Vertical Curvature Use existing.

Clear Zone Use existing.

Inslope Use existing

Roadway Use Department Shoulder Standards. (See appendix B)

Shoulder/Slough

Cross Slope

Safety Safety issues will be identifiechd addressed as part of the Statewide Safe
Program. Safety features will remain as they exist unless a need is ident

The purpose of the Preventive Maintenance program is to protect the pavement structure, slow the rate of
pavement deterioratiand/or correct pavement surface deficiencies. Surface treatments used for
preventive maintenance are targeted at pavement surface defects primarily caused by the environment and
by the daily wear and tear of traffic. Structural deficiencies causedffig toading are not corrected by

using these treatments.

Preventive Maintenance treatments may be applied as frequently as supported by a cost effectiveness
determination. Improvements for ADA requirements will be considered and be addressed in the
environmental document. Most preventive maintenance projects will be conducted on the top of the
existing roadway and will have no impact to wetlands or cultural resources. Miscellaneous features such
as mailboxes, signing, delineators and others willoe required to be upgraded as part of these projects
unless identified by the Statewide Safety Program. Signage not in compliance with the MUTCD will be
updated if engineering judgment indicates that:

¢ One compliant device in the midst of a seriesdjeent norcompliant devices could
potentially be confusing to road user.

e The anticipated schedule for replacement of the whole series -afomgpliant devices
will result in achieving timely compliance with the MUTCD.

All railroad crossings will have adjuate warning/protective devices in place or be otherwise addressed in
the State Railroad Crossing Improvement Program.

Examples of Preventive Maintenance treatments are: Crack Pouring/Sealing, Route and Seal, Seal Coats,
Micro-Surfacing, Millingand A hal t Overl ay 20 Maxi mum (no all owan
Overlay 20 Maximum (no allowance for rut filling)
Pavement Repair (less than 10% of the pavement surface area per mile), Dowel Bar Retrofit] Diamon
Grinding, Pavement Marking, Painting Structures, etc.
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[-06.0302 Minor Rehabilitation

Design Guidelines for Minor Rehabilitation Projects

Traffic Data Use current ADT

Roadway Width Use appropriate width to meet NDDOT guidelines.
Superelevations Use existing.

Design Speed Use posted speed limit

Driving Lane Use Existing.

Cross Slope

Horizontal Curvature | Use existing.

Vertical Curvature Use existing.

Clear Zone Use existing.

Inslope If the proposed inslope is less than 3:1 consider ¢festtize treatment,

In fill sections where the inslope breaks to less than 3:1 outside thg
clear zone a 4:1 inslope should be used in the clear zone.

Roadway Use Department Shoulder Guidelines. (See appendix B)
Shoulder/Slough

Cross Slope

Safety Safetyissues will be identified and addressed as part of the Statew

Safety Program. Safety features will remain as they exist unless a
is identified. Safety hardware that does not meet NCHRP 230 stan
or better will be upgraded to meet NCHRP 3%hdards.

Minor Rehabilitationis a planned strategy to extend the useful life of a highway by restoring the

pavement structure without necessarily improving existing geometrics. The minor rehabilitation of
roadways will use repair techniques desigtwerkbpair pavement distress areas primarily caused by the
environment and by the daily wear and tear of traffic. A minor rehabilitation strategy will restore the load
carrying capacity to its original condition. During the scoping process the depantitheetermine if

the inslope criteria is being met. The appropriate NEPA process will be followed to address any
environmental impacts. Improvements for ADA requirements will be considered and be addressed in the
environmental document. Miscellaneouattees such as mailboxes, signing, delineators and others will

not be required to be upgraded as part of these projects unless identified by the Statewide Safety Program.
Sighage not in compliance with the MUTCD will be updated if engineering judgmecaies that:

e One compliant device in the midst of a series of adjacertampliant devices could
potentially be confusing to road user.

e The anticipated schedule for replacement of the whole series -afomgpliant devices
will result in achieving timelyompliance with the MUTCD.

All railroad crossings will have adequate warning/protective devices in place or be otherwise addressed in
the State Railroad Crossing Improvement Program.

Examples of Minor Rehabilitation treatments are: Asphalt Oventetp3 0 Di stress Area
Asphalt Overlay, Mill & Overlayup to3 PCold InPlace Recycling (CIRSliver Grading to correct

inslopeor re-establish the original roadwawidth, Bridge Approach Repair, Bridge Rail Repair, Deck
Overlay, Guardrail, etc

Sliver Grading is defined as minor grading required to correct inslope;astablisithe original

R

roadway width.SliverGr adi ng i s | imited to 26 maegxistngm of wi de

roadway and shall noadd roadway width beyond the ginal roadwaywidth. Examples of Sliver
Grading are shown in the Department Shoulder/Slough Guidelines.
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[-06.0303 Structural Improvements

Design Guidelines for Structurallmprovements Projects

Traffic Data Use 20 year projected

Roadway Width Use ajpropriate width to meet NDDOT guidelines.

Superelevations Attempt to correct tAASHTO Standards(6% max superelevation,
exhibit 322) Request design exception if not cost effective.

Design Speed Use posted speed limit

Driving Lane HBP Over Asphalt Roadways: 2.1%

Cross Slope HBP Over Non Interstate Concrete Roadways:215%%

HBP Over Interstate Concrete Roadways:2%5%
Horizontal Curvature | Use existing, sign when less than posted speed.

Vertical Curvature Use existing.
Clear Zone 20 footclear zone.
Inslope If the proposed inslope is less than 3:1 consider cost effective treaf

In fill sections where the inslope breaks to less than 3:1 outside the
clear zone a 4:1 inslope should be used in the clear zone.

Roadway Slough Use Departmet Guidelines for sloughs.

Roadway HBP Over Asphalt Roadways: 8.0 % Max.

Shoulder HBP Over Non Interstate Concrete Roadways: 8.0 % Max

Cross Slope HBP Over Interstate Concrete Roadways: 6.0% Max

Safety Safety issues will by identified and addressefaas of the Statewide

Safety Program. Safety features will remain as they exist unless a
is identified. Safety hardware that does not meet NCHRP 230 stan
or better will be upgraded to meet NCHRP 350 standards. Replac
mailbox supports wheresgessary.

Structural improvemeris a planned strategy to extend the useful life of a highway by restoring the

pavement structure without necessarily improving existing geometrics. A structural improvement is a

white topping project, crack and seat oedk and seat and HBP overlay or an HBP overlay in excess of

30 and is designed based on an engineering analys
carrying capacity to meet the HPCS guidelines. The appropriate NEPA process will be fedlowed

address any environmental impacts. Improvements for ADA requirements will be considered and be
addressed in the environmental document. All regulatory and warning signs and pavement markings will

be verified to comply with current MUTCD standardsosught up to MUTCD standards if necessary,

and all railroad crossings will have adequate warning/protective devices in place or be otherwise

addressed in the State Railroad Crossing Improvement Program.



SECTION [-06 Design Philosophy, Investment Strategy, and Guides
Page8 Revised 9/24/09

[-06.38.04 Major Rehabilitation

Design Guidelinedor Major Rehabilitation Projects

Traffic Data Use 20 year projected

Roadway Width Use appropriate width to meet NDDOT guidelines.
Superelevations Correct toAASHTO Standards. (6% max superelevation, exhitP3
Design Speed Use posted speed limit.

Cross Slope Driving lanes 1.5 2.5%, Shoulder 6% max.

Horizontal Curvature | Use existing, sign when less than posted speed. On State and
Interregional Corridors with ADT >750, if existing horizontal curvaty
is designed for less than 15 mph less tihe@nposted speed make cost
effective improvement or sign accordingly.

Vertical Curvature Interregional System: ADT < 2000 maintain existing. ADT > 2000
use stopping sight distance for crest curve design and comfort cury
design for sag curves. Decisisight distance should be considered
areas where complex driver decisions are required such as interse
with major collectors or higher, interchanges, lane drops or additior
etc. Passing areas should be provided at reasonable intervals bas
terrain and traffic volumes. A rule of thumb would be a passing are
every 3 to 5 miles when the ADT <2000 and every 3 miles when th
ADT >2000.

State Corridors, District Corridors & Collectors: ADT < 2000,
existing vertical curves should meet a desiggesiof no less than 20
mph below the overall project design speed. ADT > 2000 use stop
sight distance for crest curve design and comfort curve design for §
curves. Passing areas should be provided at reasonable intervals
on terrain and trafti volumes. A rule of thumb would be a passing a
every 3 to 5 miles when the ADT <2000 and every 3 miles when th

ADT >2000.

Clear Zone Upgrade safety work to 2006 cl ¢
AASHTO roadside design clear zone.

Inslope 4:1 minirum, on Interregional system > 2000 ADT a 6:1 inslope is
desirable where grading or roadway widening is required.

Pavement Slough Use NDDOT shoulder treatment methods.

Safety A 90-1 survey will be completed and areas needing safety

improvements will be attessed.Upgrade safety hardware to meet
NCHRP 350 standards.

Major Rehabilitationis a planned strategy in which major work is performed to bring a highway up to an
acceptable condition to extend the service life and provide operational improveneer@sding turn
lanes). Improvements for ADA requirements will be addressed in the environmental document.

Major rehabilitation projects may include reclaiming the existing surface material and base along with the
placement of additional surface matesab/or other work necessary to return an existing roadway,

including shoulders, bridges, the roadside, and appurtenances to a condition of structural or functional
adequacy. On these projects the roadway elevation may change, shoulders may be afiuesloged
corrections may be made. The roadway will be resurfaced and safety improvements will be completed as
required. A crash analysis will be completed and cost effective enhancements will be addressed. All
regulatory and warning signs and pavetmaarkings will be verified to comply with current MUTCD
standards or brought up to MUTCD standards if necessary, and all railroad crossings will have adequate
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warning/protective devices in place or be otherwise addressed in the State Railroad Crossing
Improvement Program.

Examples of Major Rehabilitation treatments are: Mine and Blend and HBP, Full depth Reclamation,
Major Concrete Pavement Repair (greater than 10% of the surface area per mile), etc.
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1-06.0305 New/Reconstruction Projects

Design Guidelnes for New/Reconstruction Projects

Traffic Data Use 20 year projected

Roadway Width Use AASHTO Standards.

Superelevations UseAASHTO Standards. (6% max superelevation, exhitiP}
Design Speed Use posted speed limit.

Cross Slope Driving lanes 1.5 2.5%, Shoulder 6% max.

Horizontal Curvature | Use AASHTO Standards.

Vertical Curvature Interregional System: Use stopping sight distance for crest curve desig

and comfort curve design for sag curves. Decision sight distance should
considered in @&as where complex driver decisions are required such as

intersections with major collectors or higher, interchanges, lane drops or
additions, etc. Passing areas should be provided at reasonable intervals
on terrain and traffic volumes. A rule of tb would be a passing area ever
to 5 miles when the ADT <2000 and every 3 miles when the ADT >2000.
State Corridors, District Corridors & Collectors: Use stopping sight

distance for crest curve design and comfort curve design for sag curves.

Passing aras should be provided at reasonable intervals based on terrain
traffic volumes. A rule of thumb would be a passing area every 3 to 5 mile
when the ADT <2000 and every 3 miles when the ADT >2000.

Clear Zone Use AASHTO roadside design clear zone.

Inslope Use 4:1 except Interregional system > 2000 ADT and Interstate us
Pavement Slough Use AASHTO Standards.

Safety Safety hardware to meet NCHRP 350 standards.

Is defined as a planned strategy in which a new road is constructed. This worlcindg work items

such as relocating an existing route on new alignment, or completely removing the old pavement structure
and restoring the roadbed and surfacing, or major widening on an existing roadway to increase traffic
capacity (excludes realigning timontal curves).

On New/Reconstruction projects a crash analysis will be completed and cost effective enhancements will
be addressed. All safety hardware will meet NCHRP 350 standards. ADA requirements will be
addressed. All regulatory and warningrs and pavement markings will be verified to comply with

current MUTCD standards or brought up to MUTCD standards if necessary, and all railroad crossings
will have adequate warning/protective devices in place or be otherwise addressed in the State Railro
Crossing Improvement Program.
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Minimum Roadway Width on Four Lane Highways
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Interstate 4 - Lane <400 400-750 7501500 15002000 >2000
New / Reconstruction AASHTO STDS AASHTO STDS AASHTO STDS AASHTO STDS AASHTO STDS
Major Rehabilitation AASHTO STDS AASHTO STDS AASHTO STDS AASHTO STDS AASHTO STDS

Structural Improvemer

Maintain Existing

Maintain Existing

Maintain Existing

Maintain Existing

Maintain Existing

Minor Rehabilitation

Maintain Exising

Maintain Existing

Maintain Existing

Maintain Existing

Maintain Existing

PM

Maintain Existing

Maintain Existing

Maintain Existing

Maintain Existing

Maintain Existing

Interregional 4 - Lane <400 400-750 7501500 15002000 >2000
New / Reconstructio AASHTO STDS AASHTO STDS AASHTO STDS AASHTO STDS AASHTO STDS
Major Rehabilitation 36 36 36 36 36
Structural Improvemer| 32 32 32 32 32
Minor Rehabilitation 32 32 32 32 32
PM 31 31 31 31 31
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1-06.03.07Minimum Roadway Width on Two Lane Highways

Mi nimum Roadway Width on Two Lane Two Way Highways

Interregional 2 - Lane <400 400-750 750-1500 15062000 >2000
New / Reconstruction 32 36 36 36 40
Major Rehabilitation 30 30 36 36 36
Structural Improvement 26 26 28 30 32
Minor Rehabilitation 26 26 28 30 32
PM 26 26 28 28 30

State Corridor <400 400750 7501500 15002000 >2000
New / Reconstruction 32 36 36 36 40
Major Rehabilitation *28 *28 *32 36 36
Structural Improvement 24 24 28 28 32
Minor Rehabilitation 24 24 26 28 32
PM 24 24 26 26 28

District Corridor <400 400-750 750-1500 150062000 >2000
New / Reconstruction 32 36 36 36 40
Major Rehabilitation *26 *28 *30 32 36
Structural Improvement 22 24 26 26 28
Minor Rehabilitation 22 24 26 26 28
PM 22 24 24 26 26

District Collector <400 400750 750-1500 15002000 >2000
New / Reconstruction 32 36 36 36 40
Major Rehabilitation *26 *26 *28 30 30
Structural Improvement 22 22 24 26 26
Minor Rehabilitation 22 22 24 26 26
PM 22 22 24 26 26

Design Philosophy, Investment Strategy, and Guides
Revised 9/24/09

e The intent of these guidelines is not to reduce dlaglway width to the minimum guidelines, but rather to maintain the width as close as possible to the existing width. Roadway

*

widths shown are the minimum recommended widths, actual allowable widths should be determined on a case by case haftsusiagng Safety Resource Allocation
Program (RSRAP) provided in NCHRP Report 486. If the width of the existing roadway is less than the stated guidelid#spfttbevexisting roadway may remain if it is
determined to be safe by RSRAP and a desigepion is approved.

A design exception is only needed on a Preventive Maintenance Thin Lift Overlay (TLO) that does not meet the minimumvidtdieayirement. All other Preventive
Maintenance types of work do not require a design exception fomonniroadway width.

District Corridor routes on the National Highway System (NHS) will be designed to State Corridor Guidelines

Numbers in the shaded areas are ADT. Roadway widths are in feet.

Mi ni mum roadway widths f owi IAlIMabjeo rt hRee hsaabmel iatsa tfi Minndo rs t R eaht aphiged! df stidarting is nequired to meett e gi e s,
iMi nor Rehabilitationo strategies mini mum widths,

wiumh widths.n g  wi | | be sufficient t

(0]

n
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1-06.03.08Minimum Interstate and Four Lane Divided Highway Bridge Widths

Interstate & Four Lane Divided

Highway All ADT

*New or Reconstructed 40'
*Rehabilitation Approach Roadway Width
PreventiveMaintenance Existing Bridge Width

* This bridge width idor a two lane roadway. Bridge widths will be determined on an individual bases, where there are 3 lanes or more, ramps or
auxiliary lanes impacting the bridge.

The bridge widths in the above table are dimensions measured frotofface of curb or feeto-face of rail whichever is less.

The minimum bridge width shall be as shown in the table or the approach roadway width (traveled lanes plus shouldess),isvbielaer.

Deck replacements are in the Reconstructed category. Deck overlaythar&ehabilitation category.

Any new or reconstructed two | ane bridge over railroad tracks shal/l

For I nterstate System bridges | onger than 20006, t hrsidaingreewerl ed | anes
reconstruction.

In assessing acceptable Interstate System bridge widths for rehabilitation of bridges or bridges to remain in placshefiititation within the limits
of pavingorregr adi ng proj ects: 1) rber iadsg ewsi deo nagse rt hteh atnr a2v0ell 6e,d tlhaante sa pl us 3.
shorter than 2006, t hat are as wide as the table Il ess 46 are accept

For other four lane divided rural bridges¢gpe r t han 2006, the traveled | anes plus 406 on each
reconstruction.

In assessing other four lane rural divided bridge widths for rehabilitation of bridges or bridges to remain in placeshathibiztion within the limits
of paving or regarding projects: 1) bridges | on g eacceptdbla @) bridged shortert h a t
than 2006, that are as wi dherearsnotepoeedtrash prablenisatshatsikd ar e acceptabl e; i f

For new or reconstruction projects, the rail system shall meet NCHRP 350 Test Level 3 or equivalent standard. Fdiomepadjiitis, all elements

of the rail system can remain in place if the syste@ets or exceeds NCHRP 230 or an equivalent standard. If any part of the rail system does not meet
or exceedNCHRP 230 or an equivalent standard, it will be upgraded to meet or exceed NCHRP 350 Test Level 3 or equivalent statektrd cras

criteria. For preventive maintenance projects, the existing railing system can remain.

Slope Protection repair, joint repair, painting, scour repair, abutment repair, pier repair, damaged railing repaall exxames of bridgpreventive
maintenance. Fohese types gfreventivemaintenance projects, the existing railing system can remain.
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Interregional 2 Lane < 400** 400-750** 750-1500** 15002000** > 2000**
New or Reconstructed 32' 36' 36' 36' 40'
Rehabiltation 28 30' 30' 32' 32'
PreventiveMaintenance Existing Bridge Width

State Corridor < 400* 400-750* 750-1500* 15002000** > 2000**
New or Reconstructed 32' 36' 36' 36' 40'
Rehabilitation 28 30' 30' 3260 32'
PreventiveMaintenance Existing BridgeWidth

District Corridor < 400* 400-750* 750-1500* 15002000** > 2000**
New or Reconstructed 32' 36' 36' 36' 40'
Rehabilitation 28' 30' 30' 32' 32'
PreventiveMaintenance Existing Bridge Width

District Collector < 400* 400-750* 750-1500* 15002000* > 2000**
New or Reconstructed 32' 36' 36' 36' 40'
Rehabilitation 28 30' 30' 32' 32'
PreventiveMaintenance Existing Bridge Width

* Existing bridge widths can remain if there is no crash history.

** For rehabilitation strategies or for bridges #main in place within paving or-grading projects, bridgeidths are acceptable if the following

criteria are met and there is no crash history
1. Theexistingwidthi® o mor e than 406 | ess than shown in the table; and,
2. The existing width is no more th&néess than the approach roadway.

All bridge widths in the above table are dimensions measured frortdidiaee of curb or facéo-face of rail whichever is less.

Deck replacements are in tReconstructed category. Deck overlays are in the Rehabititesitegory.

Any new or reconstructed two | ane bridge over railroad tracks shal/l

For bridges | onger than 2006, the traveled | anes péconstructiagh. on each si



SECTION 1-06 Design Philosophy, Investment Strategy, and Guides
Pagel5 Revised 9/24/09

Fornew or reconstruction projects, the rail system shall meet NCHRP 350 Test Level 3 or an equivalent standard. Fororehabilitat
projects, all elementsf the rail system can remain in place if the system meets or exceeds NCHRP 230 or an equivaleht istamgar
part of the rail system does not meet or exceed NCHRP 230 or an equivalent standard, it will be upgraded to meet oHER&EDNC
Test Level 3 or equivalent standard crash test criteria. For preventive maintenance projects, the ekigtisygstaih can remain.

Slope Protection repair, joint repair, painting, scour repair, abutment repair, pier repair, damaged railing repaall eixamug@es of
bridgepreventivemaintenance. For these typegoéventivemaintenance projects, theiging railing system can remain.

OTHER ROUTES

For county route traffic bridges that are State owned bridges that do not carry state route traffic, widths will be addaessed/idual
basis.

For State owned bridges on county roads. i.e. couatysrover the Interstate:
<= 750 ADT, existing width adequate, if no crash history
>750 ADT, existing width adequate if no more than 606 | ess t
For PreventiveMaintenance projects existing bridggdths can remain.

Slope Protection repair, joint repair, painting, scour repair, abutment repair, pier repair, damaged railing repadll etcamuges
of bridgepreventivemaintenaoe. For these types of pret®e maintenance projects, the ekigtrailing system can remain.
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Driving Lane —-—

=— Shou |l der —=

HBP Over I ay

3/9/07

~—__ EX"ST;D
Existing T =<9 Ing,
Surface ‘x\OD\e

~

SLOUGH TREATMENT
METHOD A
With Paved Shoulder
Safety Edge - 30° to 35°
(Pub. No. FHWA-SA-05-0031)
Non-Interstate
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Driving Lone———»rv—Shldr——T

HBP Over Iay

This is the only Slough Treatment
that will be applied to Interstate Overlays

3/9/07

Match Exist. Inslope, 4:1 max

SLOUGH TREATMENT
METHOD B
With Paved Shoulder
Match Existing Inslope, 4:1 max
Non-Interstate & Interstate*
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Driving Lane

HBP Over lay

3/9/07
f?g iﬂs /O,De

SLOUGH TREATMENT
METHOD C
No Paved Shoulder
Non-Interstate
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a1

—Q2

Rol lover = g2 - g1
Example:
-8% — (-2%) = 6%

Inset A

Driving Lane { Shoul der
[‘ See Inset A
a

b |c

HBP Qverlay

\‘EX"STM
Exist Shidr ‘\ﬁ\lns,op
~ e
\\

1« a =Driving lane cross—slope
2. b = PM. Mir. SI: Non-Interstate: 8% max. with 6% max rol lover
Mar: 6% max. with 5% max rol lover

Interstate: 6% max. with 5% max rol lover

3. If final shoulder < 2',
then use driving lane cross-slope

. SHOULDER TREATMENT
4. ¢ = Non-Interstate: Match Exist Inslope. 3:1 max METHOD 1

Interstate: 4:1 max PM, MiR, SI, MaR
Non-Interstate & Interstate
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Driving

Non—-Interstate: 8% max., with 6% max rol lover
Interstate: 6% max,. with 5% max rol lover

HBP Over |l ay

3/9/07

gl

—Q2

Rol lover = g2 - gl
Examp le:
8% — (=2%) = 6%

Inset A

Shou |l der
b
Ex

~ 1.51..
I—_\\\’ng [nS/

—

Driving Lane
See Inset A

d

Exist Shidr

~
—~

lane cross—-slope

SHOULDER TREATMENT
METHOD 2a
PM, MR, SI
Non-Interstate & Interstate
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Driving Lane — Shoul der

— 2" Min

Mar : 6% max. with 5% max rol lover

Match Existing

Inslopes 4:1 max
a b
\
WWWWWWWWWWWWWWWWWWWWWWMWWWWWWWWWWMW@2AQA%A?Kﬁw”ﬂ?*?*?*?ﬁ?*/*/*/“/'/'/ £
b " el Ll 0 L T S S S S S S Sy 3
- - X/Sf/'
Aggregate ];-\_\.Dg
Slope™ ~ -
1. a =Driving lane cross—-slope
2. b =PM, Mir, SI: Non—-Interstatfte: 8% max, with 6% max rollover

SHOULDER TREATMENT
METHOD 2b
Sl, MaR
Aggregate Shoulders
Non-Interstate
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gl

g2

—

Rol lover = g2 - g1
Example:
8% — (=2%) = 6%

Inset A

HBP QOver lay

Driving Lane

Option A Option B
. Reshape Inslope -
Shiar varies. 6' max
See Inset A d
b Topsoi |

is+-
7h§75929
1 a =Driving lane cross-slope Aggregate Base Pe™ ~ <
2 b = Non—-Interstate: 8% max, with 6% max rol lover
[Interstate: 6% max., with 5% max rol lover
3. [f final shoulder < 2°',
tThen use driving lane cross-slope SHOULDER TREATMENT
_ o METHOD 3
4. d = 45 PM, MiR, SI
5. e = Non-Interstate: 3:1 max Non'"g‘:irs’if:fo%e:r;emate
Interstate: 4:1 max _org ay
Existing shoulder is flush

3/9/07

Reshape

Inslope
. —]
varies,

6’ max varies

Aggregate or
Topsoi |
Existing

Inslope

Topsoi |

Aggregate Base
Existing
Inslope

Exist Shldr—*l

See Options A and B
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Beveled
Edge

]

g1l

—92

Rol lover = g2 - gl
Example:
8% — (=2%) = 6%

3/ "

4
Tie Point

Inset B

Inset A

Driving Lane Shou l der

a

Over | ay

See / A ~ I
Inset A 1 Minimum “-7§’00e
=~ —
1 a =Driving lane cross—-slope
2 b = Proposed shoulder cross—slope
3. x = x(ft) = overlay thickness (ft) - (3/4" x 1'/12")
"b” (/") - slope of existing shoulder ('/")
4. [+ the distance from the edge of the over lay
to the pavement is less than 1’ then consider
a different Shoulder Treatment. SHOULDER TREATMENT
METHOD 4
PM, MiR

Non-Interstate & Interstate
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[ Driving Lane ' Shoulder
a 3" max

HBP Over lay

0
Il

Driving lane cross-slope

2. ¢ = 30° Safety Edge max. slough treatment

SHOULDER TREATMENT
METHOD 5
PM, MR, SI
Non-Interstate
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3/9/07

gl

—92__

Rol lover = g2 - g1
Example:
8% — (=2%) = 6%

Inset A

' Driving Lane Shoulder

HBP Over lay a See Inset A

o)
I

Driving lane cross-slope

2. b =PM., MiR. SI: 8% max. with 6% max rol lover
MaR: 6% max. with 5% max rollover

SHOULDER TREATMENT
METHOD 6a
PM, MiR, SI, MaR
Non-Interstate
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3/9/07

Driving Lane — Shou |l der

— 2' Min |=
HBP 30° Aggregate if overlay is Match Existing
greater than 3”7 Inslope, 4:1 max

T
B R S S B s o
(NSO

4 ) - —
_ — _ Exj,.
Existing HBP——/I A‘i\__ ~ [ Sting
Existing 105/55é~-

Aggregate Base

~

1« a =Driving lane cross—-slope

SHOULDER TREATMENT
METHOD 6b
PM, MiR, SI, MaR
Aggregate Shoulders
Non-Interstate
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3.

4.
5.

gl

Rollover = g2 -
Example:
-8% — (=2%) =

Inset A

HBP Over | ay

—92

Driving Lane

3/9/07

[nslope
6’ max

Reshape
varies,

varies

rr—ShIdr 6" max

Aggregate or
Topsoi |

Existing
Inslope

Topsoi |

gl
6%

Aggregate Base
Existing
Insliope

Option A Option B
Shoul der

varies

max

See Inset A

Q
Il

Driving lane

Non—-Intersta
Interstate:

g
I

[+ final shoulde
then use driving

d = 45°

e = Non—-Intersta
Interstate:

Existing Shoulder —
See Options A and B

cross-slope Aggregate or Insq
Topsoi | Pe
te: 8% max, with 6% max rol lover
6% max. with 5% max rol lover
r < ZI .
lane cross—-slope SHOULDER TREATMENT
METHOD 7
PM, MiR, SI
Non-Interstate & Interstate
te: 3:1 max Multiple Overlays
4:1 max Existing shoulder not flush
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Projected
Inslope

Topsoi |

Inset D

Driving Lane

(o}
|

A\ . . NV
= = = = = S 2N
NN !
- ' ' RNV AR, ﬁ%@%@”fBVODe
HBP \ \ L
K SN,
Aggregate Base Course See Inset D NG

0]
I

(o2
I

= 45°

SN

AN

1.5% to 2.5% Driving lane cross—slope

Recommend 3%, 6% max. with 5% max rollover

SHOULDER TREATMENT
METHOD 8a
NR
Non-Interstate
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