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HIPAVE- Powerjftul and user-friendly
o L

® HIPAVE 5.0 is a major step forward in
pavement design:
- a fully integrated system with superior
design power and ease of use



the best of the -Id and the new...
Jo' |

® HIPAVE 5.0 draws on the proven technology of
earlier versions of CIRCLY software [used on
thousands of pavement designs over 20 years]
and APSDS (Airport Pavement Structural Design

System.
¥ Our system introduces a number of powerful new

features:

¥ enormous input data flexibility
¥ extensive data-base saving re-entry of frequently used data

¥ new parameters easily defined



all important design inputs:
o L

TRAFFIC
¥ any combination of vehicle types or load configurations
¥ any wheel layout
® braking or vertical loads
¥ varying contact stress distributions
MATERIALS
® any damage model
¥ isotropic or anisotropic
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Comprehenilve range of vehicle
types

Stradle Crriers

Reach Stackers Rubber Tyred Gantr



Standard Vehigle Library —
automaticallyglpdated from webserver
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Fork Lift:




Fork Lift: Axle Load vs. Container

Mass
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Kalmar Forklift DCD370-12



HIPAVE: Axle Load vs. Container Mass

|Kalmar DCO37012
— Characteniztics:
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Straddle Carrier




Straddle Carrier

| Wehicle Models | Load Components and Lacations |
Type: I Straddle Carrier j b anufacturer: I K.almar j Scope: |4 j
IO Title Plot Label Scope
p |F.almESC3IA0k: F.almar ESC340 front cabin F.almar ESC340 Library
FalmESC340zc  |Kalmar ESC340 zide cabin F.almar ESC340 Library
K.almESC3A0 F.almar ESC350 front cabin, twin lift F.almar ESC350 Library
k.almESC440 F.almar ESC440 frant cabin F.almar ESC440 Library
k.almESC450 F.almar ESC450 frant cabin, tein Lt F.almar ESC450 Library

Straddle Carrier characteristics conveniently specified
in terms of 4 simple parameters...

|Kalmar ESC340 frant cabin

— Characternztics:

Mumber af Axle Bows: |

4

Ture Pressure; |

0.55

Total Mumber of Wheels: |

Unladen Weight: |

B2



Custom Payload Distribution

D mHLrZBXE Tiwh s | g e

Impart
S pectum : Spectum Components | Wwander I
Two Forklift Models - each using Cuztom Papload Distribution
| Title Movementz| Graph Label
HyzterH40C | Huster HA40 O0E -16CH 1 00E +05
HysterH44a Hyster H48.00E 5.00E+04
M ew | Delete
Payload Digtribution:
< A 4
Digtrbution Type: IEustDm j 8000
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17.50 1200 0104 0

25 4 6 85 125 17.5 225 27.5
Payload (tonnes)
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Standard Payload Distribution
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|Eriti3h Parts Aszociation Guide 1996 - 100% » 20t

Fayload Count| Mormalized Movemnents : : =

3 200 046 e Can be used in multiple

4.0 2% i Traffic Spectrums

5.0 .95 0.040

E.00 .54 0,039 )

7.00 297 nodnl ° ]\T = il falniale

2.0 272 0077 ose /

5.0 .41 0.034] og

10.00 166 0037 ,l/\ S— _

_I _I |:||:| 4 Dq. |:||:|4|:| . \ ormalize requency

'| 2_|:||:| 4. 5|:| |:|_|:|45 0.6 =B-Cumulative

13.00 447 0084] os f\,/\\ » !

14.00 457 L7, / \

15.00 5 63 00se[ / / \

16.00 E13 foE| 03 ,/‘ 7 \

17.00 £.21 0062 o2

T8.00 F.4F 0055 . ,/ /

13.00 758 0078 4,-"

20,00 919 nogz| O e

E'I:EIEI E:F"E III:IZIE?" 0 5 10 15 | 20 _ 25 30 35 40

o 40 0 na Container Weight (t) |

[ e Delete |




dLgtera!,y,&\iclé Wander

WA critical design parameter
®A normal distribution is assumed

mStandard Deviation of wander
distribution can vary with vehicle

type



JDynathtoad'. Factors

® Dynamic Load Factors used by the British
Ports Association Design Guide

¥ Simple way to account for effects of dynamic
loading from:

Mcornering, accelerating, braking and
surface uneveness.

® These simple multipliers are applied to the
design loads

® Can vary with each axle
¥ HIPAVE lets you use your own values



#

The payement system...

HIPAVE realistically models pavement
response:

¥ any combination of layer thicknesses and
elastic properties

W state of the art damage indicators



Thickness  Modulus Poisson's
(mm) (MPa) Ratio

Typical layered pavement model
Ll

200 2800 04
110 600 0.35
150 600 0.35
Base Course/ | e
Subbase Course 150 480 0.35
150 240 0.35
150 120 0.35
150 60 0.35
Subgrade Infinite 30 0.45
CBR=3 : _ _
v anisotropic properties
can be used

M






You can choosesdamage indicators

[
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Asphalt

Base Course/
Subbase Course




You can choosesdamage indicators

[
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JFe P

Asphalt
h q

Base Course/
Subbase Course




HIPAVE handITs all damage models
; z
PO

[

¥ you can define new models

® models can use any deflection, strain or
stress component, e.g.:

h q
tensile principal
l strain
vertical _ octohedral
compressive shear strain
Tstrain 4_'

maximum shear
strain



_HIPAVEAgives fastresults:

B Once parameters are defined, typical runs
take only seconds on Pentium PCs

¥ Even the most complex combinations of
vehicles and the most complicated pavement
structures take seconds, not hours!






Sample Damag
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Sample Dam?ﬂﬁ Factor vs. Distance

Doha Case Study - Load Case B - Straddle and Tractor-Trailer - import distn.
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Results presentation
: z

T "a
any deflection, strain or stress component,
e.g. strain pulse under dual wheels

III.ILIIII | N Y L. |

-29

Vertical strain

EL7
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Automatic¢ Thickness Design

@HIPAH‘E: Example 1 - [Damage Calculation Details]
File Edit #Analysis Options Help

O 2 B TITLE % '!‘ [b}«ﬁ
|' Calculation optior:

{+ Calculate damage factors " Calculate selected results at user-defined 2-values

‘ Edi MAX [If‘_\m = ‘ %; %ﬂ

Impart

[T Parametiic Analysis
Traffic Spectum: ITWEI Farklift Modelz - each uzing Standard Payload Distribution j

Sunrary | Feliability |

v Design thickness of laper highlighted below [T Calculate Cost
Mo, {0 Title tirimurn Thickness| Masimurn Thickness| Curent Thickness| COF
1| AzphZ2a00 Azphalt- 2800MFPa 100.00 2 ME-02
2| BBBaze Barker-Brabzton [Baze) 200.00
=\
4| chrk Subgrade CER =6 | 0.00 1.01E+00
Perform
MO.| LISE IN MaK LUE | MALENAl | Ype (remormance Criteno: Mulkiplier
. = Liaskalo sl [Clnll oo b Tiberion 1.00
whardle, Rodway and Rickards [2001) 1.00




Cost Ca\culation
Js»

@HIPAH‘E: Example for Cost Optimization - [Damage Calculation Details]
File Edit #Analysis Options Help

7 TITLE ) [ti . MAX [If‘_\m = &
O = H % 0-0 s ‘ Ed' Impart % ﬂ
Calculation optiot:
[ ¥ Calculate damage factors " Calculate selected results at user-defined z-values

[T Parametic Analysis

Traffic Spectum: IE:-campIE for Cost Optimization - forklift - gsimple custom payload dista. j

Summary | R eliability |

[ Design thickness of laper highlighted below ¥ Calculate Cost . Total Cost: |$53.93£m2

Mo, {0 Title Current Thicknezsz) COF
1| Azph3000 Azphalt- 3000 MPa, VB=11% R0.00 1.00E +00
3 2 BBBaze Barker-Brabzton [Basze) 392,41 L\\S

3|BBSubbaze Barker-Brabzton [Subbase) 920.00
4| chrb Subgrade CBR=R 0.00 h.BTE-07

Performance Critena and Traffic multipliers:

Mo, b aterial Tope Perfarmance Critenion kA uiltiplier
1| Azphalt [new) dzphalt- 3000 MPa, wB=11% 1.00
4| Subgrade [izatropic) CBR=6, Wardle, Rodway and Rickards [2001) 1.00




Cost Calculation
JFe»

EEIRELY: Economic Analysis - Pavement Option Al - [Materials]
File Edit pgnalysis Options Help

O £ E TITLE E .!‘ el ‘ >.di max [h =1 ‘ B 4
Elastic b aterialz | Ferformance ____________ Costs | b atenial Types
Azphalk j
D Title CogtM nlume\l CostMa Eight\l WeightaS Dlume\l Eu:ust.-".-'l'-.rea\l
[$/mn3 [$/tonne [tonnem3 [F/m2
b | 14H-40 Size 14 Type H - 40kmdh F115.00 280 $0.00
20R-40 Size 20 Type A - 40kmdh F126.00 280 $0.00
207-40 Size 20 Type T - 40km/k $115.00 280 $0.00
Agph2000 Agphalt- 2000MPa 24000 $0.00
Azph2a00 Azphalt- 2800MPa $240.00 $0.00
Azph 3000 Azphalt- 3000 MPa, VB=11% JEEsaa -85
Azphalt Azphalt- 1400 MPa 24000 $0.00
AustSizel 4 Auztroads 2004- Example 3- Size 14
AstSize( Aystroads 2004- Example 3- Size 20




dA_utom_atj,& Parametric Analysis

® Automatically loop through one or two
thickness ranges

¥ Simultaneously design the thickness of
another layer

W Lets you fine-tune layer thicknesses to
minimize construction and maintenance costs



f

“ _Cosm'

timization Example

Thickness Unit Cost

= 50 mm i VB=11% .| $240/m?

Subgrade, CBR =6




#

mization Case Study

mary of Results

Cost Op
s08

700 445 1.0 52.7
800 368 1.0 50.1
900 289 1.0 47.4

1000 275 1.0 48.5

1100 275 1.0 / 50.5

Minimum Cost /



Cost 'ptimization:
Haw it works. ...

Parameter: ITDtaI Cost j
Automatically generated plot:
e L Total Cost vs. Layer 3 Thickness
04 ‘\ Analysed to resolution of 10 mm [
432 \\
gaa.n \
17 478 Minimum Total Cost
L]
= 476
- 47 4 '\\ //-,
47.2 \\ /
47 0 \Y/

4k 8 |
| | | | | | | | | | |
ga0 ae0 a70 aa0 890 800 910 920 830 840 850
Thickness of Layer No. 3 {mm)






. AconMe design system.....

¥ models actual traffic spectrum
¥ models all design vehicle loads
W uses multi-layered pavement

W predicts pavement life with user-defined
state-of-the-art damage models



HIPAVEA pasy to use.....

B complete integrated system
¥ runs on IBM-compatible PCs
¥ rapid analysis

¥ ready-to-use databases for vehicle loading,
pavement composition and damage models

¥ new parameters easily defined

® quality hard copies of results on any printer
or plotter



How does HIPAVE differ from
CIRCL)Yypahd APSDS?

B a comparison of the features of our three
pavement design packages....



Feature Compariso

CIRCLY 5.0 |APSDS 4.0 / IPAVE 5.0
Application Profile: | Road pavements- Airport Container and
streets, roads, pavements intermodal terminal
highways
Key Core Features: | no wander rigorous wander
algorithm algorithm

parametric analysis

parametric analysis

economic analysis

economic analysis

support for 2004
Austroads

Pavement Design
Guide

Barker-Brabston
heavy duty
unbound

material?\IeW /

Barker-Brabston
heavy duty unbound

m/atzial\

Standard Vehicle
Library with
automatic updates

Automatic
calculation of axle
loads from vehicle
geometry and

container mass




TgchniﬁgitSupport

® Comprehensive 105 page User
Manual includes worked examples

W Users are notified of updates

M Latest version can be downloaded
from website
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