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Chapter 1: Pavement DesigrReference Materials

1 2011 Pavement Design Workshop Presentation (Power Point)
https://dot.nebraska.gov/busingsnter/materials/mdivision-presentations/

1 AASHTO Guide For Design of Pavement Structures 1993 (ReferendediS#t$TO below, may be
purchased ottine.)

1 Standard Specifications for Highway Construction (2017)
https://dot.nebraska.gov/media/10343/2@8pécbook.pdf

1 Nebraska Department of Roadway Design ManN&l@T RDM)
https://dot.nebraska.gov/busingsnter/desigitonsutant/rdmanuals/

1 Nebraska Department of Transportation Pavement Design MahiD&T PDM)
https://dot.nebraska.gov/businesnter/materials/

Note: NDOT utilizes thel993AASHTO Guidéor Design of Pavement Structurasd Part [l Supplement as a
basis for pavement design. The software version, DARBV1 is also used extensivelyhis manual is a
compilation of NDOT design practices, procedures, materials data, etc. used orbasiailg addition to the
AASHTO manual.
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NDOT Pavement Design Manual Page 5


https://dot.nebraska.gov/business-center/materials/mr-division-presentations/
https://dot.nebraska.gov/media/10343/2017-specbook.pdf
https://dot.nebraska.gov/business-center/design-consultant/rd-manuals/
https://dot.nebraska.gov/business-center/materials/

1.1 Map of NDOT Districts w/ Contacts

Date: 11/2018
Source: https://dot.nebraska.gov/media/1283/distriwpwith-contacts.pdf
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https://dot.nebraska.gov/media/1283/district-map-with-contacts.pdf

Chapter 2: Pavement Design Overview

2.1 Pavement Determination Process
Date:Revised2018

Source: Barrett
During the design life of a project there are five activities completed by Pavement D&kigctivities, except
the Verification are forwarded to thBistrict Engineer for concurrence

1. Scoping Pavement DeterminationThe pavement strategy uploadedimility (Programming
Workflow which routes a project through different Divisions, including Roadway Design, Bridge,

P a v e me n)tand is éntorpérated into the DR scoping document. The Scoping Pavement
Determination is not posted On-Base.E-mail to DE for approval.

2. Clarity Task 5258 (Pavement Determination):The pavement strategy created after the DIR3 is
finalized. The Pavement Determination is posted teBase. Email distribution for this task includes:
District EngineerProject SchedulingProgramManagerAssigned Roadway Designer, Roadway Design
Manager Roadway Designegtion HeadandPavement Design Staff.

3. Clarity Task 5364 (Pavement Determination Review)The Pavement Determination Review is
intended to incorporate additions and revisions often as a resalteofeview andRoadvay Design
project developmeni he Paement Determination Review is posted to-Base and has the same
distribution as Clarity Task 5258.

4. Clarity Task 5406 (Final Pavement Determination):The Final Pavement Determination is completed
after reviewing cores arfeMVD results. The Final Pavement Determination is routed to the Pavement
Design Engineer, the M&R Engineer, and District Engineer thr&®taylement Desigworkflow.

5. Clarity Task 5555 (Pavement Determination Verification):The Pavement Determination Verification
is a confirmation that the Final Pavement Determination is current. This verification step takes place ju
prior to PS&E turAn. There is no distribution or document posting tcEBase.

2018
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It is a visual representatiol

thelife of anexisting pavement structurk is posted to OiBaseas a reference during Desigit Letting a

A Pavement Histogram is created in the research and scoping phase of a project.
copy is posted to Bidex for informational purposes only.

2.2 Pavement Histogram Example

Date 2018
Source: Pavementd3ign Section
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2.3 Abbreviations & Definitions

Date: Updatedd/2018
Source: Barrett

Abbreviations

AC 1T Armor Coat

ACSC- Asphaltic Concrete Surface Course
ADT 1 Average Daily Traffic

ADTT - Average DailyTruck Traffic

ASR1 Alkali-Silica Reaction

BSBCi Bituminous Sand Base Course OR. Bitabilized BC.

BM - Bituminous Material

BMSC1i Bituminous Material Surface Course
BR1 Bridge

CAA T Coarse Aggregate Angularity

CIRT Cold In-place Recycling

CONC- Concrete Pavement

CRCPI Continuously Reinforced Concrete Pavement
CSSi Cationic Slow Set

ESALT Equivalent Single Axle Load

FAA T Fine Aggregate Angularity

FC1 Foundation Course

FWD1 Falling Weight Deflectometer

GR- Grading

G.R 1 Guard Rall

HIR 7 Hot in Place Recycle

HLSS1 Hydrated Lime Slurnstabilization
HMA 1 Hot Mix Asphalt

JRCPi Jointed Reinforced Concrete Pavement
JPCPi Jointed Plain Concrete Pavement
Mr 1 Resilient Modulus

PCi Prime Coat

PCCi Portland Cement Concrete

9¢ ®0 Conkaeakolically Crowned Concrete with 70
2018
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PDM1i Pavement Design Manual

RAPT Recycled Asphalt Pavement (millings)

RAST Recycled Asphalt Shingles

RDM 1 Roadway Design Manual

SABC - Soil Aggregate Base Course

SSBC- Stabilized Sand Base course OR Stabilized Soil Base Course
SSHCi State Specification for Highway Construction (2017 latest version)
TSB1 Tar Stabilized Base

Definitions
Subgrade PreparationT o ps o i | removed and t op Mbistureoahd Stifiméss ¢ o0 mg
Stabilized SubgradeL i me , FI'y Ash, Cement, Cement Kil no Dust

Optimal Moisture and Stiffness.

Subgrade StabilizationSoil Binderadded t o upper 60 of granul ar
Aggregate Foundation Cmel clean,crushed aggregate layer, gradation and angularity requirements

Aggregate Foundation Course with bin@dlegravel, sand and soil binder. Older Specifications refer to this as
Aggregate Foundation course (Regular)

Bituminous Foundation Cour$eMillings

Bit Sand Base CourgeOil mixed withgranular materialistorically used in the western half of gtate,
(low truck count hwys.) Se&09

Soil Aggregate Base Coursdefined in older Spec. books, no longer in Current Spec. Book.
Existing Stabilized Filli Sand + Gravel + Cohesive Soil {16%)

2018
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2.4 Design Input Templates

2.4a DARWIN Rigid Design Inputs

Date:Reviewed 2018

Source: Pavement Design Section The following inputs are values typically used by NDBased
Description: on NDOT testing andlesign practices. Values may be adjusted
1 Project Number as needed based on specific project details and in accordanc
1 Projed Title the 1993AASHTO Guide for Design of Pavement Structures
1 Control Number
1 Designer
1 Date
18-kip ESALs Over Initial Performance Period Calculation (Simple Tab):
1 Performance Period (years) 35
1 Two-way Daily Traffic (ADT) Current ADT
1 Number of Lanes iesign Direction--------------- Proposed Design
1 % of All Trucks in Design Lane 100 % (2lanes)|1-9
80 % (Expressway and Interstate)
60 % (6-lane Range)
1 % Trucks in Design Direction 50% 11-9
1 % Heavy Trucks (of ADT} Current % ofADT
1 Average Initial Truck Factor (ESALs/Truck}-- See Average Initial Truck Factors table
1 Annual Truck Factor Growth Rate (%}---------- 0%
1 Annual Truck Volume Growth Rate (%)--------- ((Future TADT/Present TADT}Y')-1) x 100
1 Growth Rate Compound
1 [Initial Serviceability: 4.4 11-10
1 Terminal Serviceability 3.0 (Interstate System)
2.5 (All other Highway Systems)
1 28Day Mean PCC Modulus of Rupture---------- 668psi
1 28Day Mean Elastic Modulus of Slab------------- 3,860,00(psi
Mean Effective kvalue:
Seasons: *Roadbed SoiResilient Modulis (psi): Base Elastidvlodulus (psi):
1 Frozen (Deé Feb) 20,000 22,000
1 Wet (MarMay) Soils Data.See Chapter 5 for Mbased on NGI f
1  Optimum (JurAug) f f
1 Dry (SeptNov) fi i
*May use 30,000 psi year round for lime, fighaor cement stabilized soils.
1 Base Type Foundation Course
1 Base Thickness 40 (uswually)
1 Depth to Bedrock 20 ft 11-37
1 Projected Slab Thickness 10 in.
1 Loss of Support 1 (FC or StalsG), 2 (SGPrep) 11-27
1 Reliability Level (%) 85 (Interstate Systeml) -9
80 (Expressway System)
75 (Highways w/Future ADT over 3000)
70 (Highways w/Future ADT under 3000)
1 Overall Standard Deviation 0.3511-10
1 Load Transfer Coefficient,- 3.0 (Doweled conaw/tied conc. shlds.)-26
3.1 (Dowel ed conc., 3006 top)
3.2 (Daweled conc. w/asph. or no shlds.)
3.6 (Nondoweled conc. w/tied conc. shlds.)
4.1 (Nonrdoweled conc. w/asph. or no shids.)
9 Overall Drainage Coefficient, Ga------------------- 1 11-26
2018
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2.4b DARWIN Flexible Design Inputs

Date:Reviewed 2018
Source: Pavement Design Section

Description: The following inputs are values typicalligedby NDOT
1 Project Number based on NDOT testing and design practic®&alues
1 Project Title may be adjusted as needed based on specific project
9 Control Number details and in accordance with the 1998SHTO Guide
f Designer for Design of Pavement Structures.
1 Date
18-kip ESALs Over Initial Performance Period Calculation (Simple Tab):
1 Performance Period (New Builel)-------- 20 yrs
I Performance Period (Overl&esign ModuleOnly)
A 4 ®IMA over PCC 15yrs

= = =9

=

1

A HLSS,
Two-way Daily Traffic (ADT)
Number of Lanes in Design Directief-------------
% of All Trucks in Design Lane

FI'y Ash,

Terminal Serviceability-

Reliability Level

Overall Standard Deviation

Effective Roadbed Soil Resilient ModulGslculation:

, & QMR IwiBwyS i HMA 40
Current ADT
Proposed Design

100 % (2lanes)i-o

80 % (Expressway and Interstate)
60 % (6-lane)
1 % Trucks in Design Directiof---------------=------- 50 % (always) -9
1 % Heavy Trucks (of ADT}--------=-=-mmmmmmmmmmmmmee Current % of ADT
1 Average Initial Truck Factor (ESALs/Truck}----  SeeAverage Initial Truck Factors table
1 Annual Truck Factor Growth Rate (%}---------- 0%
91 Annual Truck Volume Growth Rate (%)-------- ((Future TADT/Pesent TADT§¥)-1) x 100
1 Growth Rate--- Compound
9 Initial Serviceability 4.4 10
1

3.0 (Interstate System)
2.5 (All other Highway Systems)

85 (Interstate System)-o

80 (Expressway System)

75 (Highways w/Future ADT over BO0)

70 (Highways w/Future ADT under 3000)

0.45 11-10

Season: *Roadbed Soil Resilient Modulus @\
1 Frozen (Ded Feb) 20,000psi
1 Wet (MarMay) Soils Data. See Chapter 5 forMalues based on NGI
1 Optimum (JurAug) fi
1 Dry (SeptNov) fi

*May use 30,000 psi year round for lime, fly ash, or cement stabilized soils
1 Number of Construction Stage----------------------- 1
Thickness Design (Specified)

Material Description Struct Coeff. Drain Coeff. Thickness One Directionwidth

Asphalt 0.%4 (NCAT 0903) 1(1-25) 1t Guess Proposed Design
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2.4c DARWIN Unbonded Concrete Overlay of Composite or Rigid with an Interlayer

Design Inputs

Date:Reviewed 2018
Source: Pavement Design Section

Description:
1 Project Number
1 Project Title
1 Control Number
1 Designer

The following inputs are values typically used by
NDOT based on NDOT testing anl@sign practices.
Values may be adjusted as needed based on specif
project details and in accordance with the 1993
AASHTO Guide for Design of Pavemenustures

1 Date

18-kip ESALs Over Initial Performance Period Calculation (Simple Tab):

1 Performance Period (years) 25
1 Two-way Daily Traffic (ADT) Current ADT
1 Number of Lanes in Design Directief------------- Proposed Design
1 % of All Trucks in Design Lane 100 % (2lanes)!1-9
80 % (Expressway and Interstate)
60 % (6-lane Range)
1 % Trucks in Design Direction 50% I1-9
1 % Heavy Trucks (of ADT} Current % of ADT
1 Average Initial Truck Factor (ESALs/Truck}-- See Average Initial Truck Factors table
1 Annual Truck FactoGrowth Rate (%}------------ 0%
1 Annual Truck Volume Growth Rate (%)--------- ((Future TADT/Present TADT}Y')-1) x 100
1 Growth Rate Compound
1 [Initial Serviceability: 4.4 11-10
1 Terminal Serviceability 3.0 (Interstate System)
2.5 (All other Highway Systems)
1 28DayMean PCC Modulus of Rupture----------- 668 psi
1 28Day Mean Elastic Modulus of Slab------------- 3,860,000 psi

Mean Effective kvalue: 96 psi/in

1 Reliability Level (%)

(This is the worst case for our soils)

Overall Standard Deviation

85 (Interstate Systeml) -9

80 (Expressway System)

75 (Highways w/Future ADT over 3000)
70 (Highways w/Future ADT under 3000)
0.3511-10

Load Transfer Coefficient,J

=a =4 —a A

pavements.

1 The 1993 Rmaining Life method is cited has having major deficiencies. It is not applicable to composites or pavements wi

durability distress such as ASR.

Overall Drainage Coefficient, Gd------------------
Examples on pages N90 throuyB2 of AASHTO 93are all based on FWD data. We do not collect FWD data on rigid

4.1 (Nondoweled conc. w/asph. or no shlds:P6

- 1 11-26

1 Effective Thickness Condition Surveyhe maximum number of Deteriorated Transverse Joints and Crezd@per mile,
this is equivalent to an Adjustment FactoOddQ If all joints are repaired then the adjustment factor islIll.(L50
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2.4d DARWIN Unbonded Concrete Overlay of Asphalt Design Inputs

Date:Reviewed 2018
Source: Pavement Design Section

The following inputs are valudgpically used by NDO
based on NDO testing andlesign practices. Values may bg
adjusted as needed based on specific project details and irf
accordance with the 1998ASHTO Guide for Design of

Description:

1 Project Number
1 Project Title

1172

T Con.trol Number Pavement Structures
1 Designer
1 Date
18-kip ESALs Over Initial Performance Period Calculation (Simple Tab):
1 Performance Period (years) 25
1 Two-way Daily Traffic (ADT) Current ADT
1 Number of Lanes in Design Directiof------------- Proposed Design
1 % of All Trucks in Design Lane- 100 % (2lanes)|l-9
80 % (Expressway and Interstate)
60 % (6-lane Range)
1 % Trucks in Design Directiof 50% 11-9
1 % Heavy Trucks (of ADT} Current % of ADT
1 Average Initial Truck Factor (ESALs/Truck}-- See Average Initial Truck Factors table
1 Annual Truck Factor Growth Rate (%}---------- 0%
1 Annual Truck Volume Growth Rate (%)--------- ((Future TADT/Present TADT}Y')-1) x 100
1 Growth Rate Compound
1 Initial Serviceability: 4.4 11-10
I Terminal Serviceability 3.0 (Interstate System)
2.5 (All other Highway Systems)
1 28Day Mean PCC Modulus of Rupture---------- 668 psi
1 28-Day Mean Elatic Modulus of Slalk-------------- 3,860,000 psi

Mean Effective kvalue: When FWD data is available
Example: Use Concrete Overlay Module
1 Import FWD data
1 FWD results are dynamic so if nomographs are used, divide the composite k by 2 to get the 8latiwik.does
this in the program.

(Falling Weight Deflectometer)

Mean Effective kvalue: When FWD data idlOT available
1 Use Rigid Design Module to get this variable or calculate byagvaphs pages-B9, II-41 and 1442, If
nomographs are used remember to divide by 2 to get static becaansd B are dynamic values
I Seasonal variation is the only adjustment to the static k value to get the effective k value.

Example:
Roadbed Base Elastic
Soil M, (psi) Modulus
4 seasons Ep, Asphalt
20,000 300,000
2,100 300, 000
4,600 300,000
5,000 300,000

1 Mean Effective k=430 psi/in

1 Base Type
1 Subbase Thickness

Asphalt
Thickness between PCC Overlay and SG (generally the thickness of
asphalt remaining after millinglpg F21 Definition
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1 Depth to Bedrock 20 ft 11-40,In general not needed in Nebrask
1 Projected Slab Thickness 60 (used to find relative damage
1 Loss of Support 0 asphalt no loss of support27
1 Reliability Level (%) 85 (Interstate Systeml) -9
80 (Expressway System)
75 (Highways w/Future ADT over 3000)
70 (Highways w/Future ADT under 3000)
1 Overall Standard Deviation 0.3511-10
1 Load Transfer Coefficient,- 4.1 (Nondoweled conc. w/asph. or no shlds$:p6
1 Overall Drainage Coefficient, G@---------------- 1 11-26
Refer to examples in 1993 AASHTO pagelNlthru N1 0 8 . Keep in mind these examples o

been adjusted for seasonatiation, just loss of support which is 0.

The 1993 Remaining Life method has major deficiencies. It is not applicable to composites or pavements with duragsBtgdistr
as ASR.

Effective Thickness Condition Survey
The maximum number of Deteriorated Transeedoints and Cracks280per mile, this is equivalent to an Adjustment
Factor 0f0.90Q If all joints are repaired then the adjustment factor is Ufe a conservative value of 019-150
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2.5 Average Initial Truck Factors

Date: will be update@01819
Source: Pavement Design

Rigid Pavement

National Functional Classification Factors*
01 Interstate/Freeway 1.8013

Rural 02 Principal Arterial 1.3392
06 Minor Arterial 1.2810

07 Major Collector 0.8295

11 Interstate 0.8715

Urban 12& 14 Principal Arterial 0.9282
16 & 17 Minor Arterial & Collector 0.6657

Flexible Pavement

National Functional Classification Factors*
01 Interstate/Freeway 1.1390

Rural 02 Principal Arterial 0.8823
06 Minor Arterial 0.8680

07 Major Collector 0.5611

11 Interstate 0.5816

Urban 12 & 14 Principal Arterial 0.6859
16 & 17 Minor Arterial & Collector 0.4817

*Truck Factors are recommended values based on National Functional Classification & adjusted for NE traffic.
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2.5a NE National Functional Classification Map
https://dot.nebraska.gov/media/2735/atc. pdf
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2.6 Design Standards Documentation

Date: 11-2018
Source .Roadway Design Manual

Chapter Seventeen: Resurfacing, Restoration and Rehabilitation (3R) Projects Page 17-1/2

1  Application of 3R design standards to a pavement resurfacing project is, for the most part,
determined by the pavement recommendation. Pavement recommendations that require
placement of more than 2 inches of surfacing or its equivalent will be designed to 3R standards.

1 (Note: the Materials and Research Division (M&R) has determined that a roadway gains
approximately 1/4 inch of new structure for every inch of a reclamation or recycle strategy, e.g. a
pavement determination of 2 inches of reclamation followed by a 1.5 inch overlay is equivalent to
a 2 inch thickness; therefore, a pavement rehabilitation strategy requiring the reclamation of 2
inches and resurfacing with 1.5 inches would be equivalent to a 2 inch resurfacing).

* 2 @f equivalent structure can be defined as the thickness of a strategy other than HMA alone
that will support the same traffic loading.

o 0.2506 of recycle is equivalent to one inch
o For example: 20 HIR would hav®o amm 2Z2a uHlIvR | veil
HMA overlay would be developed to maintenance standards (O20) i nst ead of

standards (> 20 ) .

20 HIR + 1.50 HMA 20 HMA

Layer coefficient SN Layer coefficient SN
0.54 x 1.5@81= 0.54 x 20 ZXo08
0.54/ 4 X @AF =

1.08

1 Pavement recommendations that require removal of the entire pavement structure and the
construction of a new base or the modification of the existing base will be designed to
reconstruction standards.

1 Pavement recommendations that require pavement replacement and restoration of the base can
be designed to 3R standards. Restoration of the base is defined as restoring the original
condition of the base (subgrade preparation). A portion of the existing base may be removed to
allow the required pavement thickness under 3R standards. Modification of the base is defined
as improving (addition of a drainage layer) or strengthening the existing base through chemical
(fly ash, lime, etc.) or mechanical (geofabric, geogrid, etc.) means and will require designing to
reconstruction standards.

*Red comments added by Pavement Design Section

2.6a Proposed update to RDM
Pending inclusion in RDM Chap. 17, 11/27/2018

RESURFACING, RESTORATION AND REHABILITATION PROJECTS

Resurfacing, Restoration and Rehabilitation (3R) projects are generally undertaken to preserve and extend thi
of highway assets. 3R projects improve the reliability of the transportation system, maintain the mobility of t
highway user, and mitigateghway safety issues identified through an analysis of the crash history. A 3R projec
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usually involves pavement resurfacing or rehabilitation, sometimes accompanied bgectass or roadside
improvements. These projects may include, but are ndelind:

Designing short segments to new and reconstructed standards (see below)

Segments designated as maintenance activities

Restoring the base to the original condition

Removing a portion of the existing base to accommodate the required pavemensshickne
Recycling strategies which incorporate the existing road surfacing or structure into the base

= =4 -8 -8 -9

3R Versus Other Work Types

Application of 3R design standards to highway resurfacing projects is typically based on pavement needs whict
addressed by thgavement recommendation. A resurfacing project with a pavement recommendation that requil
placement of more thani@iches of surfacing or its equivalétiickness will initially start through the design
process under the assumption that 3R standardsendbplied. In some cases discussed below, a typical 3R strateg)
may be constructed under Maintenance standards and a typical New and Reconstruction strategy constructed
3R standards.

f Maintenance Project Definition: A maintenance strategy typicgktonsists ofO2 inches of
surfacing with an expected service life of up to 12 y&@<s3 years typical)ln rare cases, the
typical maintenance strategy would be expected to fail well short of its intended service life di
to a variety of factors. These factors include, but are not limited to the existing paveme
condition, overall pavement thickness,ckuoading, environmental conditions, etc. At the
Roadway Designeros request, the Pavement
a proposed maintenance strategy on a specific project. If the Pavement Design Engin
determines the proposed im@nance strategy will not meet its anticipated design life, the
surfacing thickness may exceed 2 inches to achieve the expected design life with the proj
still constructed to maintenance standards.

1 3R _Project Definition: A 3R strategy typicallyconsists of > 2 inches of surfacing with an
expected service life of up to 20 ye&f$2-15 years typical)

1 New and Reconstruction Definition A New and Reconstruction strategy typically involves
the construction or reconstruction of an entire paveniasie, and subgrade system with a
service life exceeding 20 years. A pavement recommendation that requires replacement of
entire pavement structure and construction of a new base or modifiaztibie existing base
will generally be designed to NefwvReconstructed standards. However, practical design
considerations may allow 3R standards in some situations, such as when reconstructing the
pavement structure without modificatfonf the existing base or for reconstructing short
segments (see below fiShort Segments Withi
modification of the existing base. In those casgédening the highway cross section may be
deferred to the future New &dgonstructed project

*Red comments added by Pavement Design Section

! TheMaterials and Research Division (M&R)as det er mi ned that 20 of recycle is st
pavement determination of 2 inches of recycle followge li.5inch overlay is equivalent to ai@ich resurfacing.

2 Modification of the base is defined as improving (addition of a foundation course) or strengthening the existing basehtmocgh

(fly ash, lime, etc.) or mechanical (geofabric, geogetd,) means. It does not include Subgrade Preparation of an existing base which
is considered Restoration of the base to original conditions.
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Short Segments within 3R Project Termini

This section addresses when to widen, or not widen the cross section of short segments of the highway, withi
a 3R project, to New & Recomatted standards. Examples are a spot location where a bridge, culvert or pipe
is replaced, or where a minor length of base is replaced or modified.

Short segments built to New & Reconstructed standards are acceptable within 3R project temmeimiicaed

on page 171. However, widening a short segment may not make the highway much, if any, safer. It can cause
more environmental impacts and rigiftway acquisitions, increase costs and may delay the project, which also
has a cost. It could algesult in a segment that appears inconsistent to drivers and their expectations for a
consistent, continuous driving experience.

Widening, or not widening, short segments or spot locations within 3R project termini shall be determined on a
caseby-casebasis by analysis. The analysis should compare the benefits and costs of alternatives, such a
perpetuating the existing section or widening short segment(s) to New & Reconstructed standards, or somethin
in between. If the analysis shows that the tmatiden the segment does not produce an adequate safety benefit,
then widening the highway cross section may be deferred to a future New & Reconstructed project. The
decision(s) is to be documented to the project file, with approval by the Section Head.

2.6b Beveled Edge & Rumble Strips

1. Beveled Edgé SeeRoadway Design ManuaChapter 17

1 MicroStation cells for beveled edge are available on ProjectWise
1 A beveled edge is used when
0 Posted speed®50 mph
o Surface shoulders < 66 in widthHh
o On depressemedian side of expressways and interstates
o Traffic division recommendation
1 A beveled edge is not used on maintenance projects

2. Rumble Strips/Stripesi SeeRoadway Design Manual

1 Chapter 8 Surfacing;
7.- Rumble Strips and Rumble Stripes
1 Chapter 17 Resurfacing, Restoration, & Rehabilitation (3R) Projects
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2.7 Local Projects Pavement Design Guidance
Date: review 2018

Source: Varilek/Soula

NDOT is required by the Code of Federal Regulations (CFR) Title 23 to review all pavement designs for
federally funded projects administered by the stAlBOT requires different levels of documentation for
different types of pavement projects. Below areréugiired documentation requirements for:

Maintenance projects( 20 or | ess of HMA), pavement repairs,
exceeding existing pavement depths), preventative maintenance projectssimiaoing, armor coats, etc.)

1 See 2.5 First page of Local ProjecBavement Determination Data Sheet

Resurfacing, Restoration, and Rehabilitation(3R) Structurally enhance and extend the service life of an
existing pavement and improve load carrying capacity (typical fill degteist er t han 20 and
including © of Asphal ti c CeihentConcrete.)eypeas bf ImPravements éncludeResurfacing,
addition of auxiliary lanes, lane and shoulder widening, vertical and horizontal curves, and base repairs, etc.

New and Reconstruction(Resurfacingwith86 o f oHA@A& new build HMA or PCC)
1 Pg1l&2orl&3olocal Projectd?avement Determination Data Sheet as applicable
1 Appropriate tables, figures and nomographs

All design assumptions and calculatier&eeNebraska Administrative Code Title 428, Chaptep@ 39for
more information  https://dot.nebraska.gov/media/5593k4@8 rulesregsnbcs.pdf

Reference:
1 AASHTO Guide For Degin of Pavement Structures 1993 (ReferencedlABHTO below, may be

purchased otine.) NDOT uses and recommends the AASHTO design method. Other nationally
accepted design methods may be acceptable.

AASHTO 93 Pavement DesigrCommon Errors:
1 Utilizing a24.3 Growth Factor from Pavement Design Workshop example for all design scenarios
o GF =24.3is only applicable for2 year performance period wi#% Growth Rate
1 Assuming traffic projection time period (yysnust be the same as performance period (n).
o The performance period (n) is independent of the traffic projectior) nd can represent any
design life the designer chooses. Typical values include 20 years for full depth HMA and 35 yr:e
for full depth PCC.

9 Not using direction or lane factors in EBAalculation typically resulting in 2X the appropriate ESALS.
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Summary of AASHTO 93 Pavement Design Procedsr Local Projects

Input values are based on specific project details an
accordance with th£993 AASHTO Guide for Design
of Pavement Structures

Any nationally recognized design method, such as
PaveXpress StreetPavegr WIinPASS are acceptable.

Calculating Equivalent Single Axle Load (ESAL):

1. Calculate Traffic Growth Rate: GR = ((Future ADT/Present ADT)¥) -1)*100 =
2. CalculateTraffic Growth Factor: GF = ((1+g)y-1)/g = g = GR/100

a. GF equation may be used in lieu of interpolatiori@ble D.20 pg E24 AASHTO
b. n = Analysis Period also known as Performance Period or Design Life. This variable (n) is indepiendent
the time period associated withe traffic projection (yrs).
3. Calculate ESALs: ESALs = Present ADT x 365 days/yr x HT x GF x TF x Bx D,

a. HT = Heavy Trucks (%/100)

b. GF = Traffic Growth Factor calculated above

c. TF =Truck Facto
i.  Use single Truck Factor and ESAL calculation based on National Functional ClassifiCéion,
ii.  Multiple Truck Factors if detailed traffic distribution is known or assupedD25 AASHTO

d. Dp = Directional Distribution Factor (%/100) |I-9 AASHTO

e. D. = Lane Distribution Factor (%/100) I1-9 AASHTO

Flexible Pavement Design (New Build)

1. Calculate ESALs as shown above
2. CalculateEffective Roadbed Soil Resilient Modulus vbg 11-14 Fig. 2.3 AASHTO
a. Opt, wet, dry M values for NE soils available
b. Frozenand chemically stabilized Mvalues available
c. Note nomograph can be replacedipy 1.18 x 16x Mx*%*2pg I1-14 AASHTO
Estimate @sgn Structural Number (SN)g 11-32 Fig. 3.1 AASHTO
4. ldentify desired materials and required depths to meet SN through iterative process. There are numerous potel
solutions to any given SNg 11-35 AASHTOSN = aDi + aDom; + asDsmz + €
a. a, &, & = layer coefficients o$urface, base and subbase
i. typical coefficients available
b. D, D, Ds = depthsof surface, base and subbase
Cc. My, mg= drainage coefficientsf base and subbase
i. coefficients availableg |1-25 Table 2.4 AASHTO

w

*Flexible Pavement Design Example availablé\fpendix H AASHTO

Rehabilitation of Flexible Pavementi Condition Survey Method:
(Used for HMA overlay, mill and overlay, recycle and overlay, etc.)

1. Calculate required Structural Number; Stef Flexible Pavement Design (New Build)
2. Identify desired material(s) and reqedrdepth(s) to meet SN through iterative progess-35 AASHTO
SN = aD; + aDom> + asDams + é
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a. Process similar to Step 4, Flexible Pavement Design (New Build). Primary difference is rehabilitation
typically only involves HMA surface, leaving exisg HMA, base, subbase, etc. below.
i. Age and condition of existing underlying materials must be taken into consideration when
assigning layer coefficients.
ii. Typical coefficients available
b. A shorter performance period may be appropriate depending oncogtabilitation

Rigid Pavement Design (New Build):

1. Calculate ESALs as shown above
2. Calculate Effective Modulus of Subgrade Reactiorp(k)|-38 Table 3.2 AASHTO
a. Estimate Roadbed Resilient Modulusd)Mor each season
i. Opt, Wet, Dry Mrvalues for NE soils available
ii. Frozen and chemically stabilizedrMalues available
b. Estimate Subbase Elastic Modulus)BEONLY IF design includes foundation course for each season
c. Calculate Composite Modulus of Subgrade Reactiopdk)-39 Figure 3.3AASHTCOfor designs with
foundation cours®R k = Mgr/19.4 for slab on gradeg I1-44 AASHTor each season
d. Modify k-value for effect of rigid foundatiotib e d r o ¢ k pwilldthFHg .4 AAGIETdor each
seasonf necessary. This step typically ngipicable in NE.
e. Calculate Relative Bmage to pavement) II-41 Fig 3.5 AASHTdor each season based on Composite k
value calculated in step ¢ (unless step d was used).
f. Calculate Average Relative Damage by completingl-38, Table 3.2 AASHTO
g. Back calculate composite k value using Average Relative Damagell Fig 3.5 AASHTO
h. Correct k value for loss of suppari 11-42 Fig 3.6 AASHTO
3. Estimaterequired pavement thickness II-45 Fig 3.7 AASHTO
a. This is the minimum required thickness basegmject inputs. Local minimum
design policies, engineering judgment, constructability issues, etc. may dictate additional depth.
*Rigid Pavement Design Example availabletippendix | AASHTO

Rehabilitation of PCC1 PCC Condition Survey Method:
(Used forHMA overlay of PCC)

1. Calculate required slab depth for future traffig)(; Steps 13, Rigid Pavement Design (New Build)
2. Calculate the effective depth of existing PCC based on condi@rr Fic X Frat X Faur X Dex  pg 11-121
AASHTO
a. Dett = Effective slab depth (in)
F = Joints and Cracks adjustment factor
Fr.: = Fatigue Damage adjustment factor
Faur = Durability adjustment factor
Dex = Existing slab depth (in)
i. Recommended factorsy I11-123 AASHTO
3. Calculate A factoA = 2.2233 + 0.0099(D Der)?1 0.1534(DV Der) pg 111-115 AASHTO
a. Ds= Slab depth for future traffign)
4. Calculate depth of overlay requiredo(2 Dovi= A(Ds T Der) pg I11-115 AASHTO

®ooo
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2.7a Local Projects Pavement Determination Data Sheet
LPPD Data SheeRage 1 oB
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