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One Rainfall Zone...

GREATEST PRECIPITATION
24~HOUR PERIOD \ l

MONTHLY AVERAGE TOTAL PRECIPITATION

PRECIPITATION - INCHES

Period [921-1950
U.S. Department of Commerce

Weather Bureau Records

39

Figure 9. Average annual precipitation, in inches. | (AASH O, 1961)




One Temperature Zone...
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Figure 10. Average annual frost penetration, in inches.
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A-6/ A-7-6 (Clay)
Poor Drainage

-5

E'I-'igun- 16. Embankment construction, loop 1, using rotary speed mixers to process and adjust moisture conienl of soll
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Limited Set of Materials...

e One asphalt concrete
— 3/4” surface course
— 1” binder course

e One portland cement concrete (3500 psi @
14 days)

e Four base materials

— Well-graded crushed limestone (main
experiment)

— Well-graded uncrushed gravel (special studies)
— Bituminous-treated base (special studies)
— Cement-treated base (special studies)

20()2- One uniform sand/gravel subbase
Design Guide
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1950s
Construction
Methods...
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Figure 57. Compacting subbase,

Figure 8.  Bituminous eonercle construciion,
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Figure 23,

Test vehicles, showing typical axle arrangementy
and loadings.




Traffic Input - ESALs

What isan ESAL?
(Based on serviceahility)

2002 Which criterion?
Design Guide (They don't all give the same result!)
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Limited Traffic Applications
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1950s
Data Analysis...
(Empirical)

Figure 27,  IBM tape-to-ciard printing punch.

Figure 2, Chart reader used with longitudinal profilometer
to transeribe information (o panched paper tapae,
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Figure 28. Bendix G 15-1) computer at project.



Field Performance - The LTPP
Study

AASHO Road Test Site
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2002 Design Guide
1-37A Presentation Overview

e Status

e Flexible Pavements
e Rigid Pavements

e Rehabilitation

e Software Overview

2002
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The technical presentations on
model details and software
are on Tuesday.

2002
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NCHRP Project 1-37A

Development of the 2002
Guide for the Design of New
and Rehabilitated Pavements

Responsible NCHRP Staff Officer
Dr. Amir N. Hanna
Senior Program Officer

y A
A
Des?:g(w{(zxide %\’; \gﬂ%
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1-37A Project Team

Principal Investigator

John P. Hallin

Flexible Pavement
Matthew W. Witczak

Co-Pl (Implementation)
Kenneth McGhee

Rigid Pavement
Michael I. Darter

I—I—I

2002
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Resource Pool:

ERES-ARA; ASU; UMd,;
Fugro-BRE; Consultants




Objective:

Develop the 2002 Guide for design
of new and rehabllitated pavement
structures based on M-E techniques.

O:

2002 | o t——
Design Guide <
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Study Requirements

» Application/enhancement of
existing state-of-the-art technology.

»Common design parameters across
pavement types:

— Materials & soils characterization
— Climate parameters
— Traffic characterization

Asphalt & PCC

\ — Reliability Pavements Treated
?Gﬁi Alike As Far As
Design Guide Possible!

NCHRP 1-37A 7




Structural response models
Materia s characterization
Traffic characterization
Climate modeling

M echanistic distress models
Smoothness models
Calibration of models
Rehabilitation

Design reliability

10. 2002 Design Guide text
11. 2002 Software

12. Training-Implementation

2002
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Iriglrts Irnoorearyt
Many obstacles
overcome to
reduce number
complexity.

Asphalt & PCC
Pavements Treated

Alike As Far As
Possible!

Soils & Materials

2002 Traffic

Design Guide
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Design Inputs to aid implementation:

Hierarchical approach for determining
design inputs to help implementation.

Input Determination of Input Knowledge of Input
Level Values Parameter
1 Project/Segment Specific Good
Measurements
2 Correlations/Regression Fair
equations, Regional values
3 Defaults, Educated Guess Poor




Products You Will See:

e Manuals
e Software

e Guidelines

e Test Procedures
e User's Manual
2002 e Training Materials

Design Guide
NCHRP 1-37A




Products You Will See:

v Procedures for pavement,
LCCA, traffic analysis

Procedures for evaluating
existing pavements

v Recommendations on
rehabilitation treatments,
subdrainage, and foundation

7007 Improvements for problem

Design Guide solls
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Products can be found on the
2002 Website:

Www.2002designguide.com

2002

Design Guide
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2002 DESIGN Gl
SOFTWARE

File Edil ‘Wi TIHII HHD
D@L PR &5 | T

ZOO For Halp, press F1 | | | i

Design Guide
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2002 Design Software

Program

e Handles both U.S. Customary and Sl units.
e User-friendly software with online/ on-
screen help In two levels
— Context sensitive help for all design inputs
— Detail HTML help accessible from each screen

e Runs on Windows 98, 2000, NT, XP

e Hardcopy and electronic copy outputs
7007 (HTML and/or Excel Workbooks)
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Program Layout
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Color Coded Status Icons
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Design/Analysis Process

Foundation Climate l Materials Traffic
Analysis EICM Testing Analysis
¢ ¢ ¢ *Inputs
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2002 Design Guide Approach —
Axle Load Spectra

e Axle load repetitions by

— Vehicle class
e Single axle
e Tandem
e Tridem
e Quad
e Special vehicles

— Axle load group (load level)

— Time
e Monthly proportion
e Hourly (PCC pavements) proportion

7007 e Annual growth

Design Guide
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Predlicted Distresses:

Thermal
Cracking




Concrete Pavement Structures

Concrete Slab (JPCP, CRCP) | | E

ase Cour se (unbound, asphalt, cement)E, .

N

E’sof layers

Design Guide
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Joint Faulting
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CRCP Punchout — Maior
Structural Dlstress
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A |R|=f(Distress)

IRI

< IRI.

0 Time
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Rehabilitation

Part | |—Chapter 5

Evaluation existing pavements-—| | dentification of feasible

for rehabilitation

Part | I|—Chapter 5

rehabilitation strategies

2002
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|

Part | I |—Chapter 6, HMAC
rehabilitation of existing pavements
Part | I |—Chapter 7, PCC
rehabilitation of existing pavements




COMPOSITE
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PCC Restoration/Overlay Analysis

Existing Existing
Flexible/Composite Ripid
TREATMENTS |
‘Milling oL oad Transfer Restoration
*Patching Full-depth repair

*Shoulder replacemen
«Subdrainage

«Subdrainage

t | sPartial depth repair
Slab replacement
«Shoulder replacement
Retrofit tied PCC shoulder

Restoration
EXxisting
Rigid

oL oad Transfer Restor.
Full depth repair
*Partial depth repair
Slab replacement
«Shoulder replacement
Retrofit tied PCC shoulder
«Subdrainage
Diamond grinding

2002

| sFaulting

PCC Overlay
«Cracking

Punchouts
*Smoothness

Design Guide
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Existing PCC
«Cracking
sFaulting

Punchouts
*Smoothness




Implementation Issues

e Training on design procedure
e Establish database for design inputs

e | ocal validation and calibration of
distress models

— Establish database of sections In state

— Input guidelines for local conditions
and materials

— Adjust performance models as needed

2002
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Communication
and training
are essential!

»Mechanistic principles
» Design-Analysis Process

> Traffic v'Power Point Slides

»Climate v'Video, CD
»Materials Characterization v Examples & Demos

>Prediction Models v'Manuals

>E&{I%ment Evaluation

Design Guide
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JPCP Calibration States

(LTPP Data from 23 States)

2002
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Local Calibration and
Confirmation of Default
Values

Inputs Calibration

"Review all inputs, e Materials database
procedures, defaults,

ranges. e Traffic database

-Estat;lish a?en_cy e Performance database
tS. . i
proceadures 10r Inputs o Rehabllltatlon

2002 database

Design Guide
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So What's Left?

Finalizing 2002 Guide

Finalizing Training Materials
& Implementation

Integration & Debugging
Software

Completion of Calibration

Reliability Implementation




Benefits from the 2002 Guide.

y)
. N\ =
Adequate Fully Considered »-g —
Structural Design S
o » Long-Life,
Materials COSt_‘
Effective
Proper Mixture > &
Design Reliable
Pavements
‘Construction Factors |
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