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Brief Overview

PaveXpress T

 Why PaveXpress?
 What Is PaveXpress?
* An Introduction
e QOverview of the System  Inroductor i
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e Recent Additions =

Pave Xpress b



ol
el

Subbase ¢

-

Pave Xpress

AASHTO has been
developing MEPDG for high
volume roads, but a gap has
developed for local roads
and lower volume roads.
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What Is PaveXpress?

A free, online tool to help you create simplified pavement designs
using key engineering inputs, based on the AASHTO 1993 and 1998
supplement pavement design process.

» Accessible via the web and mobile devices
 Free — no cost to use PaveXpress §
e Based on AASHTO pavement design equations )
 User-friendly [m—
» Share, save, and print project designs
 Interactive help and resource links

Pave Xpress




1993 AASHTO Design Guide Equation

Pave Xpress

The equation was derived from
empirical information obtained at
the AASHO Road Test.

The solution represents the average
amount of traffic that can be
sustained by a roadway before
deteriorating to some terminal level
of serviceability, according to the
supplied inputs.

www.PaveXpressDesign.com



1993 AASHTO Design Guide Equation

APSI
log10 |72 =15
loglo(ng) = ZR X SO +9.36 X loglo(SN + 1) —0.20 + 1094 + 2.32 X loglo(MR) — 8.07
0.4 + SN + D5
Where:

W,s = the predicted number of 18-kip equivalent single axle load (ESAL) applications

Z, = standard normal deviate

So = combined standard error of the traffic prediction and performance prediction

APSI = difference between the initial design serviceability index (p;) and the design
terminal serviceability index (p,)
M = resilient modulus of the subgrade (psi)

Pave Xpress



1993 AASHTO Design Guide Equation

The designer inputs data for all of the variables except for the
structural number (SN), which is indicative of the total pavement
thickness required.

Once the total pavement SN is calculated, the thickness of each
layer within the pavement structure is calculated

SN = a;Dym; + a,D,m, + azD;msz + ---+ a;D;m;

Where:

ith layer coefficient

ith layer thickness (inches)

; = i layer drainage coefficient

Pave Xpress



PaveXpress

Home  Getting Started ~ My Projects

Training - AC New Design

Project Information

Location, Roadway Classification and
Pavement Type

Design Parameters
Specific Design Variables

N

Traffic & Loading
Traffic and Loading Data

W

Pavement Structure

Pavement Layer(s) Information

N

5 Pavement Sub-Structure

Base, Sub-Base and Subgrade

mmm Design Guidance

© Pavia Systems Inc. 2014

About ~

Project Information

Project Name

Project Description

Estimated Completion Year

State
Roadway Classification

Pavement Design

Project Type

Pave Xpress

Training - AC New Design

e

Select a State

Select a Roadway Classification =

Select a Project Type ~

Disclaimer Priv;

- -

Previous

Terms of Service

Next

Screen 1
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1 Project Information Screen 1

Location, Roadway Classification and

Pavement Type

1) Project Name is an open field, allowing the user to input any desired
information.

2) Description is an open field, allowing the user to input any desired
information.

3) Estimated Completion Year field is used to extrapolate the growth in traffic
that may occur while the project is being constructed. Traffic data inputs
use data beginning in completion year.

4) State uses a drop-down box that allows the user to select the state.

Pave Xpress b



1 Project Information Screen 1

Location, Roadway Classification and

Pavement Type

5) Roadway Classification drop-down box allows the user to indicate the
functional classification that best describes how the pavement will be
used. In PaveXpress, the selection affects default values for design period,
reliability, and initial & terminal serviceability index. These default values
can be overridden by the user.

Access control is a key factor in the realm of functional classification. For example, all
Interstates are “limited access” or “controlled access” roadways. “Access” refers to the
ability to access the roadway and not the abutting land. It is difficult to find hard-and-fast
rules defining classifications, so some degree of judgment must be exercised here.

Pave Xpress b



Location, Roadway Classification and

1 Project Information Screen 1

Pavement Type

6) Project Type drop-down box allows the
user to indicate the type of pavement
being designed:
» New Asphalt, 1993 AASHTO Design Guide
* New Concrete, 1998 Supplement

* AC Overlay on Asphalt, 1993 Guide This presentation will focus
* AC Overlay on Concrete or Composite oY WNIIWAVXTs  Tolk e [XAL1a ke LaLe)

AC Overlay on Asphalt designs

Pave Xpress wipoprespesmeon



PaveXpress ww  SCreen 2

Heme Getting Started ~ My Projects  About ~

Main Street m

Project Information Design Parameters
1 Location, Roadway Classification and ‘ .
Pavement Type Design Period 20 years o
Design Parameters Reliability
SFEEiE b YRS Reliability Level (R) 75+ zo=-0672 €
Traffic Data .
Combined Standard Error (Sg) 0.5 o
Traffic and Loading Data
Serviceability
Pavement Structure
4 Pavement Layer(s) Information Initial Serviceability Index (p;) 45 o
Pavement Sub-Structure Terminal Serviceability Index (p;) 2 o
5 Base, Sub-Base and Subgrade
Change in Serviceability (APSI) 25 o

Calculated Design

Previous m

© Pavia Systems Inc. 2014 Disclaimer Privacy Policy Terms of Service
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2 Design Parameters SC reen 2

Specific Design Variables

1) Design Period is the length of time the design is intended to
last before the pavement reaches the end of its serviceable
life and requires rehabilitation.

2) Reliability Level (R) is the probability that a pavement
section designed using the process will perform satisfactorily
over the traffic and environmental conditions for the design
period. This is then used to determine the corresponding Zj.

Pave Xpress b



AASHTO Suggested Reliability Levels

For Various Functional Classifications

Reliability Level (R): 50% to 95%, depending on Roadway Classification

The probability that a pavement section designed using the process will perform satisfactorily over the traffic
and environmental conditions for the design period. This is then used to look up Z, the standard normal
deviate which is the standard normal table value corresponding to a desired probability of exceedance level.
Suggested levels of reliability for various Functional Classifications (1993 AASHTO Guide, Table 2.2, page 1I-9):

Recommended Level of Reliability

Functional Classification
AASHTO GUIDE FOR Urban Rural
Dgsngn of :

; avemen

A Structures Interstate and Other Freeways 85-99.9 80-99.9
Principal Arterials 80-99 75-95
Collectors 80-95 75-95
Local 50-80 50-80

Pave Xpress wiboprespesmeon



PaveXpress ==  Screen 3

Home  Getting Started ~ My Projects  About ~

Main Street m AADT

1 Project Information Traffic Data

Location, Roadway Ciassification and . 2
Pavement Type Method of Determining ESALS: (LW is gl Annual ESALs = Design ESALs

Des ign Parameters Completion Year Traffic (vehicles) 0 Calculate from AADT

Specific Design Variables

Load Equivalency Factor 0 Calculate LEF o
Traffic Data

Q

Traffic and Loading Data Completion Year ESALs 0

Design Period 20 Years
Pavement Layer(s) Information

Pavement Sub-Structure

4 Pavement Structure
ESAL Growth Rate 0 % o

Base, Sub-Base and Subgrade Total Design ESALS (Wjs) 0
Calculated Design

Previous Next §

Pave Xpress ipoprespesmeon



3 Traffic Data Screen 3

Traffic and Loading Data

1) Method of Determining ESALS Calculate Traffic from AADT
by Average Annual Daily Traffic

Use this page to calculate the completion year traffic level using a historical AADT value. The
Directional and Lane adjustment factors come from AASHTO (93). Learn More

Average Annual Daily Traffic (AADT) 4000 vehicles
Lanes Measured (AADT ¥ 1) One-Way ~
Directional Lanes (AADT % 1) 1v

Year of Traffic Count 45
Traffic Growth Rate 3 %

Completion Year Traffic = 337228 5

Pave Xpress b 1



3 Traffic Data

Traffic and Loading Data

1) Method of Determining ESALS
by Average Annual Daily Traffic

Pave Xpress

Calculate Load Equivalency Factor

Use this dialog to establish the Composite Load Equivalency Factor for your project section. The

Screen 3

values are used to then determine the ESALs from the vehicle count provided earlier. Default values
suggested are from Washington State DOT.

[=]+]

[=1+]

00 00

=
—l ©
S %

% of Traffic

0

Q 0

Total 0

Load Equivalency Factor

%

%

%

%

%

%

www.PaveXpressDesign.com
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Equivalency Factor (LEF)
¥ 0.0001
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PaveXpress Screen 3

Home  Getting Started + My Projects ~ About ~ An n u al ES A L S

Main Street

Project Information Traffic Data

1 Location, Roadway Classification and . . ) .
Pavement Type Method of Determining ESALs: Using AADT ENGLITIRSSTARE Design ESALs
DeSign Parameters Completion Year ESALs 0 e
Specific Design Variables

Design Period 20 Years

Traffic Data

Traffic and Loading Data ESAL Growth Rate 0 % 0

Pavement Structure Total Design ESALS (Wig) 0 e
Pavement Layer(s) Information

Pavement Sub-Structure
5 Base, Sub-Base and Subgrade

== Calculated Design

Pave Xpress ipoprespesmeon



3 Traffic Data

Traffic and Loading Data

1) Method of Determining ESALS
by Average Annual ESALs Traffic Data

Method of Determining ESALSs:

Completion Year ESALs

Design Period

ESAL Growth Rate

Total Design ESALs (W;s)

Screen 3

Using AADT REGLUEIISSTAREY  Design ESALs
21,000 o

20 Years
4 v« @
978,000 o

Pave Xpress
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PaveXpress

Home  Getting Started ~ My Projects ~ About ~

Main Street m

Project Information Traffic Data

1 Location, Roadway Classification and . ) e
Pavement Type Method of Determining ESALs: Using AADT Annual ESALs Design ESALs

2 Design Parameters Total Design ESALS (Wie) 0 (5 )
Specific Design Variables

Traffic Data

Traffic and Loading Data

4 Pavement Structure

Pavement Layer(s) Information

Pavement Sub-Structure
5 Base, Sub-Base and Subgrade

=== Calculated Design

Screen 3
Design ESALs

L
Ll
Previous Next
© Pavia Systems Inc. 2014 Disclaimer Privacy Policy Terms of Service
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Where Can | Find Traffic Data?

« Many DOTs post their traffic count data online

e Contact the Traffic Division of the DOT

e Contact the Traffic Division of the city, if available

 |f no official traffic count is available, conduct a short-term count

* Interview local people and businesses

The bottom line is, try to document in some way why you
selected the number for input into the design software.

Pave Xpress



PaveXpress

Home  Getting Started -~ My Projects

Main Street

1 Project Information

Location, Roadway Classification and
Pavement Type

Design Parameters

Specific Design Variables

Traffic and Loading Data

Pavement Structure

2
3 Traffic Data
4

Pavement Layer(s) Information

Pavement Sub-Structure
5 Base, Sub-Base and Subgrade

s Calculated Design

© Pavia Systems Inc. 2014

About ~

Pavement Structure (Flexible) (Asphalt)

Use Multiple Lifts

Asphalt Layers
Layer
Surface
Binder/Intermediate

Base

Pave Xpress

Layer Coef
0.44
0.44

0.44

Disclaimer

Yes v

Drainage

1

1

e

Thickness Edit?

Privacy Policy

ww Screen 4

m

Asphalt Layer

Previous m

Terms of Service

Multiple

www.PaveXpressDesign.com

Asphalt Lifts
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Treating Multiple Asphalt Layers Differently

PaveXpress allows the designer to input for each
lift of asphalt a different:

» layer coefficient

» drainage coefficient

» thickness

The designer can either specify individual inputs
for the surface, intermediate (binder) course, and
base (leaving the program to calculate the base
thickness), or input all asphalt info as a single lift
and split it into separate lifts afterward.

Optimum Lift Thickness = 4 x NMAS

Pave Xpress

www.PaveXpressDesign.com
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PaveXpress

Home  Getting Started ~ My Projects

Main Street

1 Project Information

Location, Roadway Classification and
Pavement Type

Design Parameters
Specific Design Variables
Traffic and Loading Data

Pavement Structure

3 Traffic Data

Pavement Layer(s) Information

Pavement Sub-Structure
5 Base, Sub-Base and Subgrade

2&m Calculated Design
[ 1 ]

© Pavia Systems Inc. 2014

About ~

Pavement Structure (Flexible) (Asphalt)

Use Multiple Lifts No -
Layer Coefficient (a) 0.44
Drainage Coefficient (m) 1
Minimum Thickness ]
Disclaimer

Pave Xpress

irlk?i’a‘i*ﬂ'

— Single

(i)

o Asphalt Layer

Previous Next

Privacy Policy Terms of Service

www.PaveXpressDesign.com

Screen 4

Asphalt Lifts
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Layer Coefficient Considerations

Average values of layer coefficients for materials
used in the AASHO Road Test were as follows:

Asphalt Surface Course 0.44
Crushed Stone Base Course 0.14
Sandy Gravel Subbase 0.11

Keep in mind that these values were empirically
derived from a road test with one climate, one
soil type, and one asphalt mix type.

The asphalt layer coefficient used for the Road
Test was actually a weighted average of values
ranging from 0.33 to 0.83.

More recent studies at the NCAT Test Track found that
for Alabama, an asphalt layer coefficient of 0.54
better reflected actual performance.

RECALIBRATION PROCEDURES FOR THE
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

277 Technology Parkway = Auburn, AL 36830

Pave Xpress

www.PaveXpressDesign.com
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PaveXpress

Home  Getting Started ~

My Projects

Main Street

1
2

Project Information

Location, Roadway Classification and
Pavement Type

Design Parameters
Specific Design Variables

Traffic Data
Traffic and Loading Data

Pavement Structure

Pavement Layer(s) Information

Pavement Sub-Structure

Base, Sub-Base and Subgrade

About ~

Base Layers

Resilient
Thickness Mod

Layer Layer Drainage

Type Coef. Coef. Action?

Click on the Add Layer button below to add a Base Layer.

Add Layer

Resilient Modulus (Mg) 15000

Subgrade

psi Calculate MR o

Calculated Design

© Pavia Systems Inc. 2014

Disclaimer Privacy Policy

Pave Xpress

3

Base Layers

Subgrade

Previous Next

Terms of Service

Screen 5
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Adding an Aggregate Base Layer

. Add Base Layer
The designer can add an aggregate base layer (or

any other type of base or subbase layer) here. Thickness (in)
Required layer thickness (either per specification, or based on practical
The default [ayer coefficients are reasonable. but construction limitations of the material) in inches. The following minimum
) thicknesses are recommended from AASHTO:
can be overridden. U A
o o > 500 6in.
The default resilient modulus (M) values came
from SHRP2 research, and can also be overridden. LayerType | aggregate Base = (5]
The AASHTO recommended minimum thickness SR [on o
ValueS are: Drainage Coefficient o
4" < 500 ESALS Resilient Modulus (M=) | 28000 | psi o
6" S 500 ESALS Thickness | 4 - o
Is Thickness Fixed? | oo n o

Cancel Add Layer I

Pave Xpress U



Subgrade Considerations

The most common methods of classifying the
subgrade for pavement design are:

e (California Bearing Ratio (CBR) Surface Course (AC, PCC)

e Resistance Value (R) . ‘BaseCourse [y
TUTN Supbase” 1T TIRS:

» Resilient Modulus (M)

Compacted/Natural Subgrade

Embankment/Natural Soil

Pave Xpress



Subgrade Considerations

The Asphalt Institute publication IS-91 gives the following test values
for various subgrade qualities:

California Bearing Resilient Modulus
Ratio (psi)

Relative Quality R-Value

Good to Excellent

Medium

Poor

Note that different design guides will show different ranges for the various
subgrade qualities — use engineering judgment when evaluating subgrade
design inputs.

Pave Xpress
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PaveXpress S— Screen 6

Home  Getting Started ~ My Projects ~ About ~ C I I d
Main Street m a. CU a.te

1 Project Information Scoped Design D eS i g n

Location, Roadway Classification and

Pavement Type
Required minimum design SN: 2.80

Design Parameters Surface Layer Thicknesses (in)
Specific Design Variables

Surface: 4.50

Traffic Data
Traffic and Loading Data Aggregate Base

Aggregate Base: 6.00

Total SN: 2.82

See Calculation Details

Pavement Layer(s) Information Subgrade

Pavement Sub-Structure
Base, Sub-Base and Subgrade Design Notes

4 Pavement Structure

Calculated Design

Resources

HTML Oklahoma Asphalt Pavement Association

Previous

Pave Xpress b




Screen 6

@Em Ca|culated Design

Recommendation:

Perform multiple iterations of the design with
different plausible input values to get a sense
of the range of pavement structures needed to
carry the anticipated loads in various
scenarios.

Use engineering judgment to select the
optimum pavement structure.

Pave Xpress ipoprespesmeon



PaveXpress for AC Overlay Design

» AC Overlay Design for Flexible Pavement Rehabilitation Only

» Evaluation Methods for Existing AC Pavement
— Condition Survey
— Non-Destructive Deflection Testing

* Includes Questions on Coring and Milling
— Delamination/Stripping
— Top-Down or Bottom-Up Cracking

» Adjustment to Existing Pavement
Layer Coefficients




AC Overlay Design

P AV EX p ress with LCCA tModule now in Belal
Home Getting Started ~ My Projects [T 484

My Projects > HMA Overlay >

—

SCENARIO INFORMATION

Scenario Information B«

Scenario Information

Scenario Name

Pavement Design

Estimated Completion Year

[ —

[ Print

[ HMA Overlay

I 2019

Scenario Description

ane Course HMA Overlay

State

\Michigan

v

Pave Xpress

Roadway Classification

Local -
Project Type
AC Overlay on Asphalt -

Structural Evaluation Method
| Condition Survey ~ |

Condition Survey

NDT

www.PaveXpressDesign.com
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AC Overlay Design

Add Existing Layer

Layer Type @

Layer Type ~

. Asphalt - Dense Graded
Asphalt - Open Graded
Aggregate Base
Cement treated base
Bituminous treated base
Asphalt stabilized base
Subbase
Other

Pave Xpress wipmoresseimeon



AC Overlay De51gn

PAV EX p re SS wilh LCCA Module now i Belal

Home  Getting Started « My Projects  [ETSTTEES

My Projects > HMA Overlay >

——

Pavement Layers

Existing Pavement Layers

Layer Type
Asphalt - Dense Graded
AQgregate Base

Subbase

Subgrade

Subgrade Sall Type ©

A=

Subgrade Modulus (Ms) &

. = m
Frestass m

Pave Xpress

Thickness

New AC Overlay

Layer Coeft. (2)

Minimum Thickness &

Action?
e
ce
e

www.PaveXpressDesign.com
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AC Overlay Design

PAV Express wilh LECA Module new Tn Belal M
Home Getting Started ~ My Projects About ~

My Projects > HMA Overlay > 03 print

CONDITION SURVEY
Condition Survey

Alligator Cracking Transverse Cracking

Low Medium High Low Medium

0~ % O~ % 0~ % 0~ % 0~ % 0~ %
Cores Distressed Pavement
Were cores taken on the roadway? Mill/Remove Distressed Asphalt?
No ~ Yes -
Were cores of cracks taken? Depth to remove
No - 1 inches

Pave Xpress




AC Overlay Design

P AV Ex p res S wilh LCCA podule now in Belal

Home Getting Started ~ My Projects (LGRS

My Projects > HMA Overlay >

Layer Coefficients
Layers
Layer Type Existing Thickness
Asphalt - Dense Graded 4"
Aggregate Base 6"
Subbase 12"

A You have elected to remove 2 inches of pavement from the surface. This may impact the layer coefficient you select.

Previous m

Pave Xpress

_._

LAYER. COEFFICIENTS

AASHTO Recommendation

0.35to0 0.40

0.00to 0.1

0.00t0 0.1

Layer Coef. (a)

0.35

0.1

0.08

[ Print

Drainage Coef, (m) SN

1.4
0.6

1.0

SN 3.0

=3

www.PaveXpressDesign.com
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AC Overlay Design

P AV EX p ress wilh LCCA rModule now in Belal
Home Getting Started ~ My Projects LTS

My Projects > HMA Overlay >

Design Parameters

Design Parameters

Design Period

15 years

Reliability Level (R)

75+ | Iz =-0.674

Combined Standard Error (Sg)

0.5

Pave Xpress

@ Print

——

DESIGN PARAMETERS

Serviceability

Initial Serviceability Index (p;)

4.5

Terminal Serviceability Index (py)

2

Change in Serviceability (APSI)
L

www.PaveXpressDesign.com
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AC Overlay Design

Calculate Traffic from AADT

Use this page to calculate the completion year traffic level using a historical AADT
value. The Directional and Lane adjustment factors come from AASHTO (93). Leamn
More

Average Annual Daily Traffic (AADT) &

] vehicles

Lanes Measured (AADT X 1.0) @

One-Way ~ 1.0

Directional Lanes (AADT X 1.0) @

1~ 1.0

Year of Traffic Count @

2019

Historical Traffic Growth Rate @
1

Completion Year Traffic €
o

Cancel Set Completion Year Traffic

Pave Xpress wipmotreseigneon



AC Overlay De51gn

P AV EX p re SS wilh LCCA Madule naw in Belal
Home Getting Started ~ My Projects [LITIES

My Projects > HMA Overlay >

Traffic & Loading

Traffic Data

Method of Determining ESALS

[USL GV Annual ESALs | Design ESALS

Completion Year Traffic (vehicles)

547500 Calculate from AADT

Load Equivalency Factor

0.0751 Calculate LEF

Completion Year ESALs
41,000

] Previous E

Pave Xpress

Traffic Growth

Design Period

15 Years

Future Traffic Growth Rate

1

ESAL Growth Rate
1

Total Design ESALS (Wig)

710,000

[ Print
TRAFFIC & LOADING

%

%

www.PaveXpressDesign.com
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AC Overlay De51gn

PAV EX p re SS wilh LCCA Module now i Belal

Home  Getting Started « My Projects  [ETSTTEES

My Projects > HMA Overlay >

Guidance

Scoped Design

Design Notes

Yo havee removed 2 inches from the surface of the pavernent prior to the
averlay in this design.

Frevious

Pave Xpress

Layer Thicknesses (in)

Overlay: 0.9

Asphalt - Dence Graded: 2
Aggregate Base: 6
Subbasge: 12

See Calculation Details

Resources

= e

www.PaveXpressDesign.com
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mmm Design Guidance Screen 6

Overlay: Once the existing pavement information is input, PaveXpress uses the
AASHTO equations to calculate the existing or effective structural number (SN)
of the pavement. From the design and loading information, the required SN to
support the loadings over the design life is calculated. The difference in the
required SN and the existing SN is converted to an overlay thickness. If this
thickness is less than minimum thickness input on Screen 2 or the required SN is
less than the existing SN, then PaveXpress will report the minimum overlay
thickness value.

’ ” § -
o - q ve o eS S % I.
P I A o A e 2

o S T S S N



Rigid Pavements

PaveXpress can also be used to design rigid
pavements in accordance with the AASHTO
Design Guide 1998 Supplement for Rigid
Pavements.

The steps are similar, but
geared toward the values and
inputs important to concrete
pavements.

Pave Xpress

PaveXpress

Hame  GatngStriad .  MyPioecks  About -

PCCP

PaveXpress

Home  GeftngSinied - MyPijects  About -

www.PaveXpressDesign.com
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1998 AASHTO Design Guide Equation — Basic Overview

lo (ﬂ) ' 0.75 _
logio(Wig) = Zg X Sy + 7.35 X logyo (D + 1) — 0.06 + g101 :Z'i_ 1'57 + (4.22 — 0.32p,) X logy Se)(Ca)(D 1.132)
g edezs AL 215.63()) (D075 — 21542
(D + 1)846 (Ec/ )0.25
k
Where:
W,s = the predicted number of 18-kip equivalent single axle load (ESAL) applications
Z; = standard normal deviate
Sy = combined standard error of the traffic prediction and performance prediction
D = slab depth (inches)
APS| = difference between the initial design serviceability index (p;) and the design terminal serviceability index (p,)

S¢ = modulus of rupture of PCC (flexural strength)
C; = drainage coefficient

J = load transfer coefficient

E. = elastic modulus of PCC

k = modulus of subgrade reaction

Pave Xpress e



Layered EL

1

EXERERL

Surace Eqy .14

ny

Base Ez .Uz

hy

Subgrade E3.u3

Figure 1. Layered elastic inpuls

Pave Xpress

astic Analysis

Figure 3. EverFlex 3-D drawing (adapted from Wu, 2001). The drawing shows the
discrele elements, wheel loads (tire patch loads), a modeled crack and a slip
interface (where on layer can slip - move independently - frem another).

www.PaveXpressDesign.com
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Recent Additions to PaveXpress

Pave Xpress

47



Life Cycle Cost Analysis

Life Cycle
Cost Analysis

Initial Expenditure

Pave Xpress
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Life Cycle Cost Analysis

What is Pavement LCCA used for?

e

wanal s e

B ® 22000 e Canl (Cry’

N 8,000 rew Cont (0 [

|
— N 20004

Asphalt - Derse Graded
wenl] 7 0 35,000 |
w...‘| ;o 5 Moo
....-.I',w T 200
e EX. &m0l
wenl] s e
~nl] s e
Subgrade
11 SAA, 30 dors

w.-l,

PAVEXpress

7
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Life Cycle Cost Analysis

Source Materials and References

PaveXpress's LCCA model is based on research embedded in...

P s Rt

=

Life-Cycle Cost Analysis ot HIGHWAY
RealCost
CAPACITY
MANUAL

USER MANUAL Life-Cycle Cost Analysis

- 1o Sesrch of Bewer lusesement

Pave Xpress
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Life Cycle Cost Analysis

What are User Costs?

i - |

LCCA results aggregate costs over all
construction activities:

» Agency Costs (Direct Costs)
+ User Costs (Indirect Costs): and User Costs
over Analysis Period
» Added Traffic / Vehicle Delay Costs
* Vehicle Operation Costs (VOCs)

%&?

Total Life Cycle Agency

Pave Xpress

51



Life Cycle Cost Analysis

Multiple Use Cases for LCCA

Initial construction: 50 yr life l I I
Mill & Fill: every 20 yr 15 days,

.
Minor repairs: every 5 yr ' | ' I0I® 2200-0630
(| 2 lane closed
. A I

4 4 A 4 4 & A Vs

'y

Agency Costs

|

1 30 days,
s : ]:I:I:@ 0800-1600

|

1 1 lanes-closed
I 1

User Costs (Delay + )

%:‘-}E

Pave Xpress



Life Cycle Cost Analysis

My Projects > Cascade St. > Cascade LCCA ) Prit

—— & 2 g 2 c 2

SCENARIO INFORMATION

Scenario Information

Scenario Name Analyzed By
Cascade LCCA I James F ]
Scenario Deseription Project Extent ©
New Bus Lane + resurface 3 lanes Begin: End:
Alt 1: SMA 30 [ 1 | 13 ]
At 2: AC 30 days J
Comments ©

~& Agency costs only; user costs excluded
Analysis Direction

[Noﬂhbcuﬂd

e

State ©
Washington

Pave Xpress



Life Cycle Cost Analysis

My Projects > Cascade St. > Cascade LCCA

—— &

ANALYSIS OPFTIONS

Analysis Options

Analysis Period ©
E [ yeos ]

Beginning Year of Analysis Period ©
[ 2012

el

© Pavia Systems Inc. 2016

Pave Xpress

¢ Include User Costs in Analysts ©

User Cost Computation Method ©

Disclaimer Privacy Policy

Terms of Service

www.PaveXpressDesign.com

54



Life Cycle Cost Analysis

& 2
ATIRNATIVES

Alternatives

Alternative 1 # @

Analysis Length: S0 years
MMWII P - ‘

Years since 2012 (Beginning Of Andlysis Period)

Alternative 2 #' @

Analysis Length: SO years
h:tM'?le ra - ‘

Pave Xpress



Life Cycle Cost Analysis

Alt 1: SMA 30 days #' @

hmwumml/g

Mince (0 -

Rn:rCIQI 7 0

Pave Xpress

MnotOGI/Q
mml/ﬂ
MnuWI/G

!ﬁrabﬂl.fg

Mmf!'ll/ =

Yoars since 2012 (Beginning Of Andlysis Periad)

x

Analysis Length: S0 years

www.PaveXpressDesign.com
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Life Cycle Cost Analysis

- —e—

ARALYESS OPTIONS

Analysis Options

Analysis Period ©
50

Beginning Year of Analysis Period ©
2012

el |

© Pavia Systems Inc. 2016

Pave Xpress

=

1W|'@ATA

Traffic Data

=

v Inchade User Costs in Analysis ©

User Cost Computation Methed ©

Coloudated ~

Disclaimer

www.PaveXpressDesign.com
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Porous Pavement Design

Typical Cross Section

Porsus Asphalt (2°47)
sy +— Chaker Course (1°:2°)
R HB LB B I I «— ouse/Subbase
HARE BEHEE (187 10367)
BEEEEHEHE B
4—— Filter Fabric (Optionsl)
""‘"-m

Figure 3 Typical Porus Asphalt Pavement Section (diagram adapted fom US EPA)

www.PaveXpressDesign.com

Pave Xpress
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Porous Pavement Design

Porous Pavements

Unpaved 5 . g N 5 |
Stone Edge v s ’ y
y

N\ ¥

+—Porous Asphalt Pavement

AR o &/ XA SRR WA DEARRNEEY ~— Choker Coarse
%% -—Stone Recharge Bed
Uniformly graded clean
crushed stone
Non-Woven 40% Voids
Geotextile

National Asphalt Pavement Association, 1S-131

+ Subgrade infiltration rate: 0.1 to 10 inches/hour typical thickness:

Hydrologic Characteristics: } Stone Recharge Bed
= Time to drain, stone recharge bed: 12 to 72 hours 12 to 36 inches

%‘EE:

Pave Xpress

www.PaveXpressDesign.com
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PaveXpress Learning Module

complement to PaveXpress

- Available on-demand via web

- Flexible and rigid pavement design
- Detailed use of PaveXpress

- Leading industry expert instructors
- No cost to user

- PDHs available

Pave Xpress



Pave Xpress

Pavelnstruct

p~-a Pavelrstruct

PAVEINSTTUCT -avemen oevon eoucation

Learning Pavement Design with PaveXpress

cian by heading industry sxperts, Pavelastruct

ar wystem with video st

scdube bs @ web-based pavemant design ed
accompan a3 web-based saftware created to design flexible
Faveinstruct corralate with the design modules in PaveXpress and provide technically saund pavement design and instructian,

PAVEInstruct PAVEXpress

Design

The Paveln

AASHTO 93758, The edutation madules withia

Aigd pavements using

Instruction

Please click below to enter the Pavelnstruct Please click below to enter the PaveXpress

learning madule system. Presentations are
availabla in shart cias ar In full farmat.

design system

www.PaveXpressDesign.com
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Pavelnstruct Learning Modules

[ 3 | Coumse cataiog

Pave Xpress

Ve B E S &

AP,
7

Sessson 2 Wirw Iavemest Designs witn
5398 AASHTO

Seasaon & - Mechani
Parvement Design an

Sousicn 3 - Owrisy Donign -m
Session § - Intro 1o Mechanistic Empirical m
Design wierHosd

Seanion 6 - Poroad Design
L —

Sessaon T - Porous Pavemsnt Design wen
Pavelprass

g e s - g e

o Sewsion 0 - Initial Conting and LCCA
uuuuuuuu

www.PaveXpressDesign.com
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Pavelnstruct Learning Modules

» PaveXpress Overview
 New Pav’t Design

e Overlay Design
 M-E Design and

Evaluation

Pave Xpress

Intro to M-E Desigh w/ PerRoad
PerRoad Design

Porous Pav’t Design

Initial Costing and LCCA

Functions

www.PaveXpressDesign.com



Pavelnstruct Learning Modules

ASPHALT
PAVEMENT
ALLANCE

Home / Cour - PerRoad Desi

Signup

Pave Xpress

ASPHALT
PAVEMENT
ALLIANCE

GET THIS COURSE

Session 6 — PerRoad Design

Asphalt Pavement Alliance - PaveXpress Learning Module

Content

Session 6 — PerRoad Design (Full Video)

6.1 Perpetual Pavement Design Concepts
6.2 PerRoad Design Example

6.3 Comparing PavExpress and PerRoad

6.4 Summary

Completion rules

All units must be completed

Leads to a certification with a duration: Forever

< retum to catalog

www.PaveXpressDesign.com
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Pavelnstruct Learning Modules

L) retpesfaps-pavia tatenthme.compusit)view/id 4456 p-¢ N pa | Session 6 - PerRoad D.. » o:é
Session 6 — PerRoad Design Session & — PerRoad Design (Full Video) = More = i

ASPHALT
PAVEMENT
ALLIANCE

Dr. David Timm, P.E.
Auburn University

p B

Mark as completed and continue »

= EADLIGHT

Pave Xpress
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avelnstruct Learning Modules

Session 6 — PerRoad Design )

0%

Session 6 - PerRoad Design (Full Video)

ASPHALT i
PAVEMENT 6.1 Perpetual Pavement Design Concepis
ALLIANCE 6.2 PerRoad Design Example

6.3 Comparing PavExpress and PerRoad
6.4 Summary

Dr. David Timm, P.E.
Auburn University

p B4

Mark as completed and continue »

Pave Xpress




Pavelnstruct Learning Modules

Session 2 - New Pavement ... Session 2.0 New Pavement Designs with 1983 and 198...~ 9 More ~

ASPHALT
PAVEMENT
ALLIANCE

ikl

Designing New Pavements
Using PaveXpress

Mark as completed and continue »

D HEADLIGHT

Pave Xpress
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Pavelnstruct Learning Modules

wia talentims com/reports/

Clapaicmins

PA = e
w—' C. Mills | Leamer =  Messages = c3 b

Owerview Courses Badges Tuneline Info  Progress  Infographic
Course Enrolled on tatus Completion date Time
Session & — Initial Costing and LCCA Fun 22m 18s
Session T - Porous Pavement Design with 0% 155
PaveXpress Overview Yesterday Mot started

si0n 4 — Machanistic-Empirical Paveme Yesterday Not started
Session 6 - Perftoad Design Yesterday Not started
Session 5 - Into 1o Mechanistic-Empiric Yesterday Mo started
Session 3~ Overlay Design Yesterday Mot slarted
Session 7 - Now Pavament Designs with 93 Yesterday Mot started

Tleéofd

[

GHI..IJJ.IHIII L

Pave Xpress




Other Resources il

ASSOCIATION
MicHIGAN

Perpetual Pavements — PerRoad

PerRoad 4 4
PerRoad uses the mechanistic-

PerRoadXpress is an easy-to-use, all-on-one-screen program for
empincal design philosophy _
_ _ designing Perpetual Pavements for low- and medium-volume roads and
The program couples layered na

PerRoadXpress 1.0

elastic analysis with a statistical parking lots. The designer chooses a type of asphalt cement.
PerRoadXpress then allows the designer either to use defaults for traffic

analysis procedure (Monte ~

ys5P and soil, or to input the actual values if they are known. Granular base
Carlo simulation) to estimate - - N

thicknesses from 0 to 10 mches are included. The software quickly

stresses and strains within a 2

_ = _ _ provides the user with a recommendation for the total thickness of asphalt
pavement. Version 4.4 prowides design results as percentie responses _ \

i pavement needed for a particular situation. PerRoadXpress was developed

and as conventional designs with fransfer functions. In order to predict

strains that would prove detrmental for fatigue cracking or structural
rutting, PerRoad requires the following mputs:

http://www.asphaltroads.org/why-asphalt/engineering/perpetual-pavement/

Asphalt Pavements — America’s Most Recycled Product SMOOTH | DURABLE | SAFE | QUIET




Other Resources o

PavEmENT
ASSOCIATION
MicHIGAN

NAPA Webinar Series — Back to Basics

2ack . Basics Plants .

[VIWN AV VIS oV
PLonks

List: free : E\Stf‘ free
Govt/Ed: free ; Gov'VEd: free

- free Members: free
Members: free

X Back to Basics: Quality Assurance Webinar
E-Product: Accessible for 365 days after -

! E-Product: Accessible for 365 days after
purchase. This product is non-refundable -

purchase. This product is non-refundable

- Add to cart  Add to cart

http://store.asphaltpavement.org/index.php?categorylD=140

Asphalt Pavements — America’s Most Recycled Product SMOOTH | DURABLE | SAFE | QUIET



ASPHALT

Other Resources g

ASSOCIATION
MicHIGAN

NAPA Webinar Series — Back to Basics

Forensics Binder
Funding Compaction

Maintenance & Rehabilitation Mix Design
Tack Coat Pavement Design

Aggregate Paving

http://store.asphaltpavement.org/index.php?categorylD=140

Asphalt Pavements — America’s Most Recycled Product SMOOTH | DURABLE | SAFE | QUIET




Other Resources g

ASSOCIATION
MicHIGAN

NAPA Webinar Series — Best Practices in Paving

List _  $100.00 List  $100.00
Gov't/Ed: free Gov't/Ed free
Members: free Members: free

Best Practices for Residential and

. . Best Practices in Compaction
Commercial Paving

~ L . E-Product: Accessible for 365 days after
E-Product: Accessible for 365 days after purchase. This product is non-refundable.

purchase. This product is non-refundable.

_Add to cart

http://store.asphaltpavement.org/index.php?categorylD=131

Asphalt Pavements — America’s Most Recycled Product SMOOTH | DURABLE | SAFE | QUIET
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Other Resources g

ASSOCIATION
MicHIGAN

NAPA Webinar Series — Best Practices in Paving

Residential and Commercial » Paver Operations
Paving » Positioning Technology for
Compaction Asphalt Pavements

Milling & Profiling e Leadership, Communication
& Planning in Paver

Pavement Repair
Operations

Work Zone Safety

http://store.asphaltpavement.org/index.php?categorylD=131

Asphalt Pavements — America’s Most Recycled Product SMOOTH | DURABLE | SAFE | QUIET




Other Resources il

ASSOCIATION
MicHIGAN

Other Tools

[ MualtiCool

http://www.asphaltpavement.org/multicool

Asphalt Pavements — America’s Most Recycled Product SMOOTH | DURABLE | SAFE | QUIET




Questions?

P eaveisinic *
PAVEINSTTUCT -avemen oevon eoucation

Learning Pavement Design with PaveXpress

The Pivel ube i3 4 web-based paverment design educ

PAVEInstruct PAVEXpress

Instruction Design

Learn More

Pave Xpress .

www.asphaltroads.org




