DARWin-ME

DARWIin-ME

Pavement Design Software

Trenton M. Clark, PE.

Asphalt Program Manager —
VDOT

Pavement Evaluation 2010

%



Background

 DARWin-ME supports AASHTO’s Mechanistic Empirical
Pavement Design Guide published in 2008

> Work product of NCHRP projects 1-37A and 1-40D

> Nearly a decade of development

> Base software: Freeware, available through the Transportation
Research Board

 DARWIin-ME covers |7 pavement design situations

> New concrete and asphalt pavements and various types of
asphalt and concrete overlays




MEPDG Base

. Software Overview
o Designed to operate on Microsoft Windows® OS

* Majority of development used MFC C++ and IDE

> Several analysis modules written in Fortran90

DARWIN-ME

e Over 20 engineering modules

Input Conditioning Pavement Analysis
GUI Modules Processed Inputs Modules Output Filters Outputs

Climate ICM Climate JPCP Faulting Flex Pavement Distress
Structure - MASTER Foundation JPCP Cracking Rigid Pavement Distresses
Materials Etok Materials CRCP Summary
Rehabilitation Heff Rehab APADS
Thermal_Thermal Thermal Cracking
IRI
Traffic } ‘

¢ Rigid Pavement Structural
Response Neural Networks - DLLs
Flexible Pavement Structural

® Response - JULEA




DARWIn-ME Inputs/Outputs

~System Inputs

Project information
Design information
Materials & structure data
Traffic data

Climate data
Rehabilitation information

Initialization data

Interfaces for data import from
MEPDG, third party software,
external files

%

System Outputs

Input summary
Climate summary
Design pass/fail checks

Material properties
summary

Pavement distress
summary/charts

XML Input Files
XML Output Files
PDF, Excel Reports



DARWIN-ME _

DARWiIn-ME Goal

Provide the transportation community
with a production level, state-of-the-art
software tool for the design of new and

rehabilitated pavement structures
consistent with AASHTO's MEPDG



DARWin-ME —
. Planned Improvements

DARWIN-ME _

e Redesign GUI using .NET 3.5 framework in C#

e

(¢]

(¢]

(¢]

(¢]

User configurable screens

Agency defined data libraries

Input control at the central office

Expansion capabilities for new analysis engines
Improved display on large or multiple monitors
Improved error handling stability and error display
Multiple project editing

Handicap accessibility options

Improved reporting (stability, speed and quality)
Utilities for importing previous version files, third party data
Multiple language extensibility



DARWiIn-ME —

. Planned Improvements
e Efficiency

° Increase software speed

DARWIN-ME_

> Automated thickness optimization
> Batch mode
o Sensitivity

* Functionality

o Sl version
o Traffic caps

o Stability
o Correct reported bugs (Task Force directed)
> Improve error handling

P4



DARWINn-ME Task

. Force

E Judy Corley-Lay (Chair), North Carolina
e Marta Juhasz, Alberta, Canada
* Jay Goldbaum, Colorado

DARWIN-ME _

e Dave Andrewski, Indiana

* W/illiams F. Barstis, Mississippi
 |.F. Bledsoe, Missouri

e Julian Bendana, New York

* Madgy Mikhail, Texas

e Trenton Clark,Virginia

Interested Agency Liaisons: Federal Highway Administration
Transportation Association of Canada

5%



Current Project
. Status

* Project solicitation issued in July 2008

e Received commitments from 20 member
agencies and the FHWA.

e Sole Source Contract to ARA

o Correct known bugs and those discovered during
development

° Incorporate enhancements outlined in solicitation

e Alpha testin% underway and to be completed
October 30¢

» Beta testing by three agencies in November and
December

o Software Release March 201 |
N1

DARWIN-ME _




DARWIN-ME

Enterprise Software

DARWinME Version 1.0 Login Screen

Database/Enterprise Login About DARWIN-ME

Open DARWIN-ME without database connection sHTOWare mechanistic-emperical pavement design software.
Login

Password

Database | _ [] ResefDamwinME to default screen position




Opening Screen DARWIn-ME

™| AASHTO DARWin-ME Version 1.0 Build 0.0.44 (Date: 10/18/2010)

SEET

Recent Files ~

;3] Stop All Analysis

"GENERAL INFO i

El v | Pro1ecls

General Infarmallon "t Belsabd;ty Running Integrated Ch...  10(

=¥ Projectt R e [ | e e I I T™ O T Basiaimemami
& v Traffic Type of Design: |New Pavement v] 149 ] . Extending cimate soluti. | 10(
% Climate Pavement type: |Jointed Plain Concrete Pavement{JPCP) ¥ Teminal IRI (m/km] 9 90 ”””””” ..C Iculati TR ‘10(
JPCP Design Properti aan i : S X 1 :
o e 20 ¥ || JPCP transverse cracking [percent slabs! 90 . Preparting PCC Inputs 100

#-[_4 Pavement Material La

[#-[_4 Analysis Calibration Fz Mean joint faulting (mm) v Preparing thermal gradi... | ?
gerjs'ﬂ_i‘!ilk.? Pavement conslluction:l.lune V} \201‘1 VJ . Calculating Faulting ‘|]
PR Traffic opening: |September v] \201‘1 v] - C Cs. “0

Output Report I slculsting Cracking I
[ Multiple Project Summary Use special traffic loading for flexible analyse B Calcusting JPCPIRI 0

=4 Tools .
TR | Gl Add Layer, i Remove | —
Layer: ’Layer 2 Non-stabilized Base:Crushed stone (4-1-a) v] [ Output Report ] P @
EXPLORER ENNE RUN
Resilient modulus (MPa) 207 A

 WINDOW ™ J

Gradation & other engineering properties
Son[ Water Characienshc Curve User defined

owsse . . | LAYERPROPERTIES

Description of object
Author AASHTO
Date created 17172011
Approver

Date approved 1172011
State

SR o HA LAY
Display name/identifier
Display name of object/material/project for outputs and graphcial interface

e —— | PROGRESS

[ Click here to edll Layer 4 Bedrock Highl flactured and wealheted

i CheckErrars | Clear
Project Object Descr

| %| 8 DARWin-ME Output Window |Wg Error List |8 Compare

[




( DARWin-ME Toolbar ~ oner i)




Project Creation

Project 102-F ———

DARWINn-ME

Analysis

. [ Add Layer Remove Up Down

o] Click here to edit Subgrade
T B N AL SIS,

s

General Information

Analysis type: New Pavement -

Pavement type: ointed Plain Concrete Pavement(JPCP v

Design Ife fyears): 7 -

Base construction: TN v 2006 ~
I Pavement construction: T v 2006 ~

Traffic opening: v 2006 ~
Il (] Use special traffic loading for flexible analyses.

crackingPCC

Layer: Layer CSB:
=

B ChemicallyStabilized
Layer thickness(in):
Unit weight (pcf):
Poisson’s ratio:
E Strength
Elastic/resilient modulus (psi):
B Themal
Themal conductivity (BTU/hr4t-F):
Heat capacity (BTU/b-F):
[ Identifiers

Layer thickness(in):
Thickness of the chemically stabilized base
Minimum:4

Maximum:24




Pavement Structure

: |2 Add Layer |a3] Remove ‘

Cick here to edit Laer 1 PCC_JPCP_| * = * = *

DARWIN-ME

e Layers can be
added/removed
using visual aid

* Layer labels
editable

* Layer represented
graphically

* Layering check to

disallow illegal
entries



Material Properties —

AC

Layer: ’Layer 1 Asphalt Concrete:Default asphalt concrete

®=-| A
o-_|Z

B Asphak
Thickness (mm)
Unit weight (ka/m”3)
Poisson's ratio
E Dynamic Modulus
Dynamic modulus
E Asphalt Binder
Asphalt binder
E General
Reference temperature (deg C)
Effective binder content (%)
Air voids (%)
Thermal conductivity (watt/meter-kelvin)
Heat capacity (joule/kg-kelvin )
B! Identifiers
Display name/identifier
Description of object
Author
Date created

Annrnwer

250
2300
0.35

Analysis level:3

Conventional Yiscosity:AC 20

211
11.6
7
1.16
963

Default asphalt concrete

971672010

DARWIN-ME

Output Report

<



Material Properties —
PCC

DARWiN-ME

Layer: Layer 1 PCC:JPCP Default v Output Report
o) 21
B PCC A
Thickness (mm) 250 |
Unit weight (kg/m”3) 2402.8
Poisson's ratio 0.2
E Thermal
PCC coefficient of thermal expansion [mm/mm/deg C) 55
PCC thermal conductivity [watt/meter-kelvin) 2.16
PCC heat capacity [joule/kg-kelvin) 1172.3
B Mix
Cement type Typel (1)
Cementitious material content (kg/m”3) 356
Water to cement ratio 0.42
Aggregate type Dolomite (2)
PCC set temperature (deg C) [] cCalculated
Ultimate shrinkage (microstrain) (] 324.3(calculated)
Reversible shrinkage (%) 50
Time to develop 50% of ultimate shrinkage (days) 35
Curing method Curing Compound
E Strength
PCC flexural strength Level:3 Rupture(5) Modulus[28958)
& Identifiers
Display name/identifier JPCP Default
Description of object
. Author Vi




Material Properties —
Non-Stabilized Materials
& Subgrade

DARWiN-ME

Layer: Layer 3 Non-stabilized Base:A-2-7 v Output Report
o |24
E Unbound A
Layer thickness (mm) [ ] Semi-infinite
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0) 0.5
£ Modulus
Resilient modulus (MPa) 166
E Sieve
Gradation & other engineering properties A-2-7
Soill Water Characteristic Curve User defined

£ Identifiers

Display name/identifier A-2-7

Description of object Default maternal
Author AASHTO

Date created 12172011
Approver

Date approved 1172011

State

District



Material Properties —

Stabilized Layer

Layer: 'Layer 2 CEMENT_BASE : Cement stabiized

®= 2 1
E General
Layer thickness [mm)
Unit weight (ka/m”3)
Poisson's ratio
E Strength
Elastic/resilient modulus [MPa)
E Thermal
Thermal conductivity (watt/meter-kelvin)
Heat capacity (joule/kg-kelvin)
E Identifiess
Display name/identifier
Description of object
Author
Date created
Approver
Date approved
State
District
County
Highway
Direction of travel
From station (km)
To station (km])
Province

®=

300
2402.8
0.2

13790

2.16
11723

Cement stabilized
Default matenal
AASHTO
12172011

1717201

DARWIN-ME

v [ Output Report

1€




Material Properties
for Rehab Design — DARMIR
Backcalculation Inputs

Projectl " Project1:Back l:alculationl v X

i |8l Create Project from Back Calculation 2% Delete |28 New Back Calculation

=4l | E

E FwD
[ Backcalculation data by layer 0 back calculation layers
Location Station 100
Frequency (Hz) Modulus(psi) Unit Weight(pcf) Poisson's Ratio Thickness{in)

Surface Temperature (deg F) 4000000 [ 150 0.2 a1

Air Temperature (deg F) \
Are backcalculation results used ? il 120 - .

Is average value of modulus used ? 15000 [ 110 0.35
E Identifiers |

Display name/identifier

Description of object

Author

Date created

Approver

Date approved

State

District

County

Highway

Direction of travel

From station [miles)

To station [miles)

Province

User defined field 2

User defined field 3

B




Backcalculation DARWIN-ME

">} AASHTO DARWin-ME Version 1.0 Build 0.0.44 (Date: 10/18/2010)

Do O X2

New Open SaveAs Save All Close

iu:-:-ri'_ﬂ\

Recent Files ~

y@@\@

“Proiect]  Proiect1:Back Calculation ]
e————

= [ 4 Projects — _ ; :
= ¥ Project! :E Create Project from Back Calculation | % Delete |3] New Back Calculation
N/ Traffic o141 | 5

Y/ FoundationSupport
Y/ JPCP Design Properti B FwWD

@ Themal Cracking [ Backcalculation data by layer 3 back calculation layers
Y/ HMA Design Properti | -c3tion Station 120
W/ JPCPRehabiltation ||  Freauency (Hz) 10
Il Cimate Surface Temperature (deg F) 76
= [ Pavement Material La | A Temperature [deg F) 68
@ Layer 1 FLEXIBLE Are backealculation results used ? True
@ Layer 2PCC: JPC Is average value of modulus used ? False
@ Laver 3 Non-stabi B ldentifiers _
© Layer 4 Subgrade Display name/identifier Station 120
= [ Analysis Calibration Fz Description of object
% New Flexible Author
5 Rehabiltation Fles||  Date created 1071872010
% New Rigid Approver
% Restore Rigid Date approved 10/18/2010
% Bonded Rigid State
% Unbonded Rigid || District
Sensitivity County
Optimization Highway

Direction of travel

MNa o~ . . - o
g - UpUC NP : X
us From station [miles)

= [ Backcalculation

@ Station 100 To station [miles)
@ Station 120 .
(4 Multiple Project Summary User defined field 2
&0 Tools User defmed held 3

# | _3 DARWIn-ME calibration factal -
Disnlav name /identihes




National Defaults

atl FormlayerSelection rﬁ

r

Insert after layer: Subgrade -
Layertype: Non-stabilized Base (4) -
Layerthicknessn): 12 ] Check f this is last layer.
Material Selection
@ Default values () Select from database Fiter | () Select from file Open
5|3
B Unbound
Do AL < 03
Dok A2 5o poisson 0.35
Default_A-2-6 xml thickness 12
Default_A-2-7xml B Modulus
Default_A-3xml modulus 40000
Example Base xml B Sieve
DegreeSaturation 0
Sieve P200(3.0) P40(0.0) P4(20)D10(0.000) D20(0

Approver
Author
County
Date approved

Date created
Description of object
Direction of travel
Display name/identifier
District

From station {miles)
Highway

Province
revisionNumber
State

To station (miles)
User defined field 2
User defined field 3

af(11.1). bf(1.83). cf(0.51). hr(361)

Default_A-1-a

Identifiers




Materials from

Enterprise Database

-

o' FormlayerSelection

| ——

Insert after layer: Subgrade -
Layer type: Non-stabilized Base (4) -
Layer thicknessfn): 12 [T] Check f this is last layer.
Material Selection
©) Default values

© Select from database @ Select from file

Default A-1-aml
Default_A-1bml
Default_A-2-4xml
Default_A-2-5xml
Default_A-2-6xml
Default_A-2-7xml
Default_A-3xml

Example Base xml

|3

DARWIN-ME

B Unbound
k0
poisson
thickness

E Modulus
modulus

B Sieve
Degree Saturation
Sieve
swee

B Identifiers
Approver
Author
County
Date approved
Date created
Description of object
Direction of travel
Display name/identifier
District
From station (miles)
Highway
Province
revisionNumber
State
To station (miles)
User defined field 2
User defined field 3

eo

HEE
s
N

B

P200(3.0) P40(0.0) P4(20)D10(0.000) D20(0.000) D60(8.00
af(11.1). bf(1.83). cf(0.51). hr(361)

Default_A-1-a

Identifiers




Traffic

Projectl  Project1:Traffic

(@=-| A

@2 | Z

B AADTT
Two-way SADTT

4001

Number of lanes
Percent trucks in design dlr

= o TRAFFIC
Percent trucks in design lar 5
Operational speed (kmph) [Z] 95 I N P U TS

E Axle Configuraton
2.59

Average axle width [m)
Dual tire spacing [mm) 305
Tire pressure (kPa] [] 827 Waming Vaiue &
Tandem axle spacing [m) 1.31
Tridem axle spacing [m) 1.25
Quad axle spacing [m) 1.25
El Lateral'w andes
Mean wheel location [mm) 457
Traffic wander standard de[#] 254
Design lane width [m) 3.66
B Wheelbase
Average spacing of short a[__] 0.3 Waming Valve i
Average spacing of mediur[__] 0.38 Waming Value ,
Average spacing of long &[] 0.46 Waming Valve ,
Percent trucks with short a: 33
Percent trucks with mediur 33
Percent trucks with long ax 34
B Identifiess

Display name/identifier Default Traffic

Number of lanes

Number of lanes in design direction
Minimum:1

Maximum:6

DARWIN-ME

4 N\
HIGHWAY =
TTCGrowth \ CAPAC ITY y [ Load Default Growth ] Hourlyddjustment
i# | VehicleClass = PERCENT GROWTH GROWTHTYP || REECECT)
3.3 3 Linear v % 23
Class 5 34 Linear v | Eq 1:00 am 23
200am |23
Class 6 1.7 v
VEHIGLE CLASS" | ﬂ e
Class 7 v
. 400am |23
Class 8 3.9 3 Linear v HE'
e o - . l | = V| |500am 23
MonthlyAdjustment B:00am |5
Month | CLASS4 CLASSS CLASSE CLASS7 CLASSS CLASSS CLASS1 1A |700am 5
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1 g00am 5
February | 1.0 1.0 Q E_ 1.0 1.0 1.0 900
March [1.0 1.0 M NTH Y 1.0 1.0 HOURLY
wr 10| 1sADJUSTMENT: [1s 1o ADJUSTMENT
May 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1v 1200pm |59
< 1:00pm |59
AxlesPerTruck 200pm |59
VehicleClass  SINGLE TANDEM TRIDEM QUAD A1 ]1300pm |59
1.62 0.39 0 0 400pm |46
Class 5 0 500pm |46
e | AXLES PER TRUCK ] 0 e [
Class 7 26 IR K] 0 7:00pm |46
Class 8 2.38 067 0 0 8:00 pm 31
Class 9 1.13 1.93 0 0 v [S00pm 31 v




Traff Te DARWIN-ME
TTCGrowth Highway Capacity Load Default Growth
VehicleClass PERCENT GROWTH GROWTHTYP A
Traffic Growth Rate for : | P |
Class 5 4 Linear v _
Each Truck Class o m— .
Class b 3 Linear v I_m_E
Class 7 1.6 3
Class 8 9.9 3
Class 9 36.2 3
Class 10 1 3
Class 11 1.8 3
Class 12 0.2 3 Linear
Class 13 0.3 3 Linear v v




Highway Capacity
Limits

DARWiN-ME

Highway capacity limits » Freeway

»Multilane highway
»2-lane highway

Annual average daily traffic excluding trucks (i.e. cars): | EIIE]

Non-truck linear traffic growth rate [%): 4
Highway facility type: 'Freeway[O]

> Level
Highway terrian type: :LeveI[O] »Rolling
Rural or urban highway environment: 'Utban[[l]
[] checkBoxOverrideCalculated

»Urban
[ ] Enforce highway capacity limits. > Rural

OK




Highway Capacity DARWIn MED)
Limits

350000

300000

250000

200000

150000

100000

Monthly Count of Trucks

50000

O I \ I I \ I I I I |
0 24 48 72 9 120 144 168 192 216 240

Months in service

——HCL not enforced -=HCL Enforced



Axle Load

DARWINn-ME

">} AASHTO DARWin-ME Version 1.0 Build 0.0.44 (Date: 10/18/2010)

Recent Files ~

O e XIS M

New Open SaveAs Save All Close Bt

&@@\@

DARWiN-ME E Projectl | Projectl:Traffic - Project1:Single ] v X
& [g T‘;‘i‘.em Month | Class  Total | 1361 1814 2268 2722 3175 3623 4082 4536 4990 5443 5897 6350  680¢~
- .'T,amc a 4 100 18 09 291 399 |68 147 113 1097 (3988 854 733 555 423
@ Single Ale Distiib| | january |5 100 1005 1321 1642 1081 |92 827 712|585 (453 346 256 192 154
B Tandem Axle Dist 1 ; T 1 T 1 i T ]
B Trdem Avle Disi | Jonusy |6 100 247 11 |35 3% (67 845 M85 (1357 (1213 (948 (683 [505 |34
BB Quad Ade Distiib | January |7 100 214|055 242 |27 321 581 526 |739 685 742 (893 815 777
I Cimate vanuay |8 o0 1165 537 784 699 799 (963 933 851 647 519 (399 338 273
%/ JPCP Design Properti ! ! ! ! | !
&0 Pavement Materil Lal | J2nay |9 100 174 137 |28 (353 (43 (843 [1367 [1768 1671 |1157  [603  3s2 |19
& (2 Analysis Calibration Fe [ January |10 100 384 124 |23 (33 (518 835 1385 (1735 1621 1027 |52 394 233
gi:::::t:o ) Janvay |11 1 00 355 291|513 57 62 638 :_s.ua ag8 855 729 |76 585 477
Dutput Report January |12 100 668 229 487 586 (597 886 (958 (994 859 711|587 6Bl 455
(4 Multiple Project Summary January 13 100 8.88 267 381 5.23 6.03 8.1 8.35 1069 1069 (1111 | 7.32 3.78 31
e B" ':dvanced — Febuay |4 100 18 09 (291 399 68 1147 1131 1097 988 854 732 555 423
3 Options Febuary |5 100 1003 1321 1641 1081 (924 827 (712|585 454 346 (256 192 154
i manﬁi-mizr;;bmum acto) | Febray (8 100 247 178 345 395 67 845 1187 1357 1213 (947 682 505 374
Febuay |7 100 214 055 242 |27 321 581 526 (738 685 741 (893 816 778
Febuay |8 100 165 53 783 693 (793 964 (993  |BS1 647 519|393 339 273
Febuary |3 100 174 137 284 (353 (493 843 (1368 [1768 1671 1156 (603 352 191
Febuary |10 100 384 124 23 |33 (518 834 1385 [17.35 1621 1028|652 394 233
Febuary | 11 100 35 291 519 527 |33 698 808 (968 855 728|716 565 477
Febuary |12 100 668 229 488 587 (598 886 958 (995 861 709 (586 658 455
Febuary |13 100 888 267 38 (523 604 81 835 1063 1069 1111 731 378 |31
Mach 4 100 18 09 291 399 681 1145 1131 1097 (988 854 733 555 423
Mach 5 10 o4 1321 [tBa1 1059 (923 828 713 586 453 346 |25 132|154,
< . | >




CIimate DARWin-NIE

Projectl - Projectl:Traffic -~ Projectl:Single / Projectl:l:limate] v X

%_:| A B Summary \ Hourly climate data

B ClimateStation a8 (314 | E
Longitude (decimal degre -88.17 —
Latitude (decimal degrees 40.02
Elevation (m) 752
Depth of water table (m) Annual(10)
Climate station Not Set

E Identifiers
Display name/identifier
Description of object
Author
Date created 1071872010
Approver
Date approved 107187201 (®) Use single weather station () Create a virtual weather station
g‘i:::ct Select weather station: ICHAMPAIGN/URBANA IL (94870 v

nt e CHAMPAIGN/URBANA IL (94870

E?:hw!: , Location:UNIVERSI OF IL WIL ‘EH'EA'EQ”- [1- 4§1§]
Direction of travel ‘
From station (km)
To station (km)
Province
User defined field 2 v

' Longitude (decimal degrees)

Longitude of site. West longitudes are negative.
Longitude entered in decimal degrees. [ie. 90 degrees,
30 minutes W = -90.5 degrees).

Minimum:-180

Maximum: 180




C limate DARWIN-ME

Projectl  Projectl:Climate v X
g A= Summaty [ Hourly climate data
B ClimateStation
Longitude (decimz -88.17 Summary | Hourly climate dat
v ly climate data
Latitude (decimal (] 40.02 |
Elevation (m) 229 | Thusday . May 02199 | to | Tuesdsy . Februay 26,2006 v | [ erify weather | [ Import ICM
Depth of water tat Annual(10) - —
Climate station ~ CHAMPAIGN/URBA | | Date/Hour Temperature Windspeed | g\ nehine(%) Rl Humidity(%) Water lable
= (kph) (mm) (m)
[ Identifiers - - :
5/2/1996 12:00:00... etk 47 0 0.2 585 33
5/2/1996 1:00:00 ... | 38.2 5.3 0 0.05 585 33
5/2/1996 2.00:00 ... 38 5.7 0 0.02 585 33
5/2/1996 3:.00:00... 376 6.3 0 0 585 33
5/2/1996 4:.00:00... 375 3 13 0 585 33
5/2/1996 5:00:00 ... | 36.6 4 13 0 585 33
5/2/1996 6:00:00 ... 37 43 13 0 585 33
|PropertyGridView i
5/2/1996 7:00:00 ... 397 B 7 0 585 33
5/2/1996 8:00:00... 409 4 7 0 585 33
5/2/1996 9:.00:00 ... 444 66 7 0 585 33
5/2/1996 10:00:00... 459 8 20 0 585 33
5/2/199611:00:00... 485 7.7 17 0 58.5 33
5/2/1996 12:00:00... 45.2 11.3 10 0 585 33
5/2/1996 1:00:00 ... 44.2 a7 0 0 585 33
5/2/1996 2.00:00 ... 471 7.3 7 0 585 33
|| [5/2/1396 3.00:00... 47.2 5.7 0 0 585 33
4 Climate station ‘ 5/2/1996 4:00:00 ... | 43.2 10.3 0 0 585 33
Climate station selected from hourly 5/2/1996 5:00:00 .. | 41.3 8.9 0 0 58.5 33
climatic database [optional) - !
5/2/1996 6:00:00 ... 40.3 43 0 0 585 33




&7

Error Checking

Climate station:
Climate station selected from houry climatic database (optional)

DARWINn-ME

11/29/1997 3.00:00AM |53.1 |4 100 |0 100 10
11/29/1997 4:00:00 AM |52 5 100 |0 97 10
11/29/1997 5:00:00AM (511 |5 100 |0 100 10
11/29/1997 6:.00.00AM |51.1 |5 100 |0 96 10
11/29/1997 7.00:00AM (511 |5 100 |0 96 10
11/29/1997 8.00.00AM 531 |7 100 |0 93 10
11/29/1997 9:.00.00AM |559 |6 100 |0 90 10
11/29/1997 10:00:00 AM | 55 6 100 |0 93 10
11/29/1997 11:00:00 AM | 57 6 50 0 90 10
11/29/1997 12:00:00 PM | 59 8 75 026 |87 10
11/29/1997 1:00:00 PM |60.1 |10 25 0 84 10
(11901007 2000000 EQ o innn 07 10

Project1 TreeNode Traffic... WARNING_HOURLY_TOTAL
A | Project1 Climate TreeNode 97 8:00:00 PM perce dity of 104 is outside of allowable range (0-100
X | Project1 Climate TreeNode 8/8/1998 12:00:00 AM percent humidity of 103 is outside of allowable range (0-100)
A | Project1 Climate TreeNode 3/25/15959 1:00:00 AM percent humidity of 104 is outside of allowable range (0-100)
X | Project1 Climate TreeNode 1/24/2000 4:00:00 AM percent humidity of 159.7 is outside of allowable range (0-100)
K| Project1 Climate TreeNode 1/24/2000 5:00:00 AM percent humidity of 238 is outside of allowable range (0-100)
Proisctl 11/ : i i

(limate Treahode
«g DarwinME Output Window |« Compare llli Error List




Multiple Project Edit ~ PARwinME

DarwinME Explorer Window )
l_:_] 1_‘ Pl'O]eCtS Ps

Project1

. {4 Analysis Calibration Factors
----- Sensttivity

f == Output Report

C%1~~._i. Project 101-F

- B Traffic

m

v JPCP Design Properties
- | Pavement Material Layers
J Backcalculation
3 Outputs
i {23 Analysis Calibration Factors
o Sensttivity
I Lo e Output Report | 3
EJ---_.,L Project 102-F
I YV Treffic

! [ Pavement Material Layers
[ Backcalculation i




I I i DAR\X/in-ME
~ Optimization :

| A101-F  A101-F:Optimization | v X
( labelLastDptimizedT hickness | | labelDesignLayers
Layer Thickness Results Use Layer Default Thickness Minimum Thickness Maximum Thickness

Layer 1 PCC 12 6 15
8

[C] | Layer 2 Non-stabilized Base

= |4 Projects
=y A101F o : _
% @ Tiafc o = =

Climate
: JPCP Design Properti
4 (4 Pavement Matenal La
4[4 Analysis Calibration F:
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Optimization DARWin-ME

™| AASHTO DARWin-ME Version 1.0 Build 0.0.44 (Date: 10/18/2010)

Do X AR @ — T

New Open SaveAs Save All Close bt Undo Redo A101-F %
v Running Integrated Clim... |60

Recent Files ~

#- [ Analysis Calibration Fz
Sensitivity
Optimization
Output Report

[ Multiple Project Summary
= (3 Tools

|4 Advanced Search

[ Options

[_4 User Options

# (3 DARWINn-ME calibration factor labeﬁ!rlnehes = Falled
A L!s_s‘s‘ ﬁt Gl ‘jues Criteria
A9 InC = ed

. Calculating Cracking

. G 'A101-F _ A101-F:Optimization | v X

=3 Projects . - Extending climate solution |0
=y M labelL astOptimizedT hickness L | isbeesionLayers B | Calculating modulus sub... |0

® Traffic v " — 5 . =
= Chmate Layer Thickness Hes-..!ts / Use Layer | Detaul Thickness Minimul ickness Maximumn Thickness . Prepating PCC Inputs 0
. JPCP Design Propertin R _12_ & _15 - Preparing thermal gradie... |0

o~ . 1 [

(2 Pavement Material s juence 01 :-RuUnNSs. [ Calcutsting Fauting |0
]
1]

B Calculating JPCP IRI

Current:6

i Check Errors | Clear
Project Object Desciription

wH DARWiN-ME Output Window ‘Ui Error List ‘l.i Compare \
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Batch Mode

New Open SaveAs Save All Close biat Run

Retrieve From Database
Save All

Run Analysis All Projects
Expand

d
Collapse
; Remove temporary files
Project 131-F
Project 132-F
Y Project 141-F
4y Project 142-F
4y Project 151-F
Project 152-F
Project 161-F
Wy Project 162-F
¥ Project 171-F
Project 172-F
Project 181-F
Project 191-F
Project 192-F
Project 201-F
----- 2 Mdiple Project Summary
[ Settings
(-3 Tools
(=) DarwinME calibration factors
|13k New Flexible
-’ Rehabiltation Flexible
|2k New Rigid
|’ Restore Rigid

| N
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<?xml version="1.0" encoding="UTF-8"?>
[ <DarwinMeProject xmlnsz:xsi="http://www.w3.0rq/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.0rq/2001/XMLSchema"><desigr
</displayName><description>
</description><author>
</author><authorDate>2011-01-01T00:00:00</authorDate><approver>
</approver><approverDate>2011-01-01T00:00:00</approverDate><state>
</stated<district>
</district><county>
</county><highway>
</highway><direction>
</direction><fromStation>
</fromStation><toStation>
</toStation><laneNumber>0</laneNumber><userl%
</userl><user2>
</user2><user3>
</user3><objectTypeld>0</objectTypeld><objectId>-1</objectId><revisionNumber>0</revisionNumber><hasStochastic>false</he
</displayName><description>
</description><author>
</author><authorDate>2011-01-01T00:00:00</authorDate><approver>
</approver><approverDate>2011-01-01T00:00:00</approverDate><state>
</state><district>
</district><county>
</county><highway>
</highway><direction>
</direction><fromStation>
</fromStationd><toStation>
</toStation><laneNumber>0</laneNumber><userl>
</ugerl><user2>
</user2><user3>




Engineering Module
Updates & Reporting

= Runtime, Accuracy, Stability Improvements

DARWIN-ME

- JPCP
* EICM

= New reports
* AC Report (PDF )



Runtime §
DARWIN-ME
Improvements

URO1 — Asphalt pavement type analysis shall be improved to be completed
within 15 minutes

PC comparisons — PRELIMINARY RESULTS

Description MEPDG-vl.| DarwinME
Runtime Runtime

Overall | APADS | Overall

&

Following runtime is measured on a laptop of 32bit XP, 3 GHz, 3.5 GB RAM

New HMA:
121 8” AC , Binder 10%,Air voids | 3’45” 12’21 511 4’30”
8.5%, Granular base.

Following runtime is measured on a laptop of 32bit XP, 3 GHz, 1.0 GB RAM

New HMA:
121 8” AC , Binder 10%,Air voids 32’28” 30°00” 11’37 9°40”

8.5%, Granular base.
Overall* - time measure does not include Summary process for Excel report generation




Integrated Reports

DARWin-ME

Project 101-F-Report T LR e
Q@AW 41 of 8 0 M & - 100%
(NS Repott]

I Design Inputs

ARSHTOWore

DesignlLife: 20 years
Design Type: JPCP

| Design Structure

Construction Begin: September, 2006
Traffic Open Date:

Climate

October, 2006 Stations:

| Traffic

— S _ | Layertype

Thickness Joint Design:

HeavyTrucks

Age(year) | cymmulative)

PCC

W | spacingn)

100 Dowel Dia. (in) 2006 (initial)

4000

NonStabilized

6.0 Widened Slab (ft) 2016 (10 years) 8331940

Subgrade

2026 (20 years) 20665200

Semi-infinite

| Design Outputs

| Reliability Summary

Distress Type

terminallRI (in/mi)
faulting (in)
crackingPCC (%)

| Distress Charts

Criterion
Satisfied?

Target Predicted  Target Achieved
172.00 135.32 90.00 64.31
0.12 0.10 90.00 0.00

15.00 488 90.00 0.00

Predicted IRI

Predicted Faulting

— Target
@ Reliability

o
I+

4

— Target

@ Reliability

Faulting (in)
o o
g

° o
g ®

10 12
Pavement Age (years)

Predicted Cracking PCC

©

Pavement Age (years)

15

[

= Target.

@ Reliability

5

Slab Cracked (%)
o

No Distress Reliability Data

o N a2 o




License Fees for
FY201 |

Individual License ! - The single user license allows for only one user. For
two, three or four users, multiple single user licenses will have to be
purchased.

Single user - $5,000

DARWIN-ME _

Site License ! - Site licenses based on the number of users and single user
licenses will be available for DARWin-ME. The unlimited site license allows
use of DARWin-ME on an unlimited number of workstations within an
agency, and permits cities/counties, and contractors/consultants employed
by the agency, access to the product on the Member Department’s
network.

Site License — 5-9 users  $20,000
Site License — 10-14 users $30,000

Site License — unlimited users $40,000
Educational License - will not be offered until FY 2012.

I Because the software won'’t be available until after the fiscal year has begun,
license fees will be prorated for first time licensees.

License fees are annual



DARWIN-ME

Service Units

e Service Units are special fixed-fee units of contractor-
provided service from ARA for consultation and support to
assist the agency in preparing data and using DARWin-ME.
During a fiscal year, an agency may commit to one or more
service units. Units can be ordered in unit increments of
$11,600 and each service unit of provides approximately 70
hours of labor by a contractor employee.This fee includes the
AASHTO administrative costs. Each service unit provides
$10,000 in ARA contractor services.

e Service Units remaining at the end of a fiscal year will be
carried forward into the next fiscal year.

e Using service units is not a pre-requisite to license DARWin-
ME and choosing this special offering is strictly the
prerogative of the agency.
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Interested in Additional Information?

Vicki Schofield
AASHTO Project Manager

vschofield@aashto.org
(202) 624-3640



