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Typical SA Pavement and SAMDM

35mm Wearing course

150 mm Crushed stone base

150 mm Cemented subbase

150 mm Granular upper 
selected subgrade

In situ subgrade

150 mm Granular lower 
selected subgrade

SA Pavement Structure Current ME 
Damage Model

Asphalt Fatigue – Freeme 1970s

Permanent Deformation FOS 
Maree 1970s to 1980s

Effective Fatigue and Crushing Failure
De Beer 1980s

Vertical Strain Criteria
Dorman and Metcalf 1965

Vertical Strain Criteria
Dorman and Metcalf 1965

Vertical Strain Criteria
Dorman and Metcalf 1965

Current SAMDM has number of limitations, i.e. no damage 
models for plastic deformation in Asphalt layers, number of 

models outdated, etc, etc  
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Why is Revision of SAMDM Required ?

• Summary
• Classical ME design method - single estimate of bearing capacity
• Critical layer approach – distress mechanisms disconnected
• Separated resilient response and damage models
• Material resilient response

• Recommended Mr and Poisson’s Ratio values
• Conflict between slow and dynamic test results

• Users are disillusioned with the method
• Counter-intuitive and inadmissible results
• Extreme sensitivity of the method to input data
• Inconsistent input

• Resilient response (FWD, MDD, Laboratory)
• Strength parameters

• Statements made that ME-design is not possible due to:
• Too many unexplained effects (chaos)
• Getting the right answers for the wrong reasons (i.e. correctly predicted 

expected life, but wrong layer failing !) 

• New Technology
New Tire Technology

Increased Tire Pressure
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SAMDM – Lipstick on a PIG ?
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SAPDM Revision - Overall Objectives

• To develop a design method that is:
• Accurate (theory must agree with reality)
• Enable input of basic material properties (i.e. grading, moisture content, etc) 

that is readily available to the user
• Relay on results of test equipment generally available in practice
• Must take full cognisance of the in-service operating conditions of the 

pavement and the impact thereof on the design inputs
• Impartial in terms of pavement type selection

• Unbound (Crushed stone, natural gravel)
• Stabilised (Cement, Foamed-bitumen, Emulsified-bitumen)
• HMA
• Concrete / Block Paving

• Incremental life cycle performance simulation (structural/functional)
• Comprehensive cost-benefit analysis procedure assessing different life-cycle 

strategies and including cost and benefits for road users as well as road 
authorities

• Be easy to use and allow for different levels of analysis

Theory Reality

=

Rut

Terminal rut
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SAPDM - Different User/Risk Levels

Young 
professional

Seasoned 
professional

Design 
Specialist

Design scenario:
• Routine and preliminary design
• Low risk
• Low design experience
• Known materials – default input
• Conventional material classification
• Pavement Number Concept

Design scenario:
• Important design
• Medium risk 
• Seasoned professional designer
• Project specific input

Design scenario:
• Very important design, high risk
• Special investigations 
• Specialist designer
• Unusual materials
• Project specific input

User Design application



Data analysis:

Pavement Number
…

Uniform section report

Problem fully 
characterised?

Performance 
Simulation 

No

Yes

Yes

PMS/available data:

Operating conditions

Geometry

Pavement structure

Materials

Traffic

Mechanical survey

Visual condition

Information systems: 

Traffic volume and axle load
Contact stress
Environment
Materials

SAPDM – Investigation Process Flow

Available Data Project level

Project Level  

Visual Assessment

Data validation and 
processing:

Analysis sections

Uniform sections

Statistical Test Criteria: 

Prescribed list of tests
Prescribed Frequency

Risk Profile: 
Road Category
Traffic
Climate
Client

Project Level Testing: 

DCP, Test Pits, etc

No

Satisfied?

Data Validation and 
Analysis:

PMS
Lab Results 
DCP Analysis
Deflection Analysis
…

Material Classification:

Uniform Sections



Deterioration models 
(empirical / ME) :

Cracking

Rutting

Ravelling

Potholes

Edge-break

Roughness

Texture/skid 
resistance

….

Intervention 
Criteria and 

works effects

Initialise parameters 
for recursive analysis

Pavement model: 

HDM-4 type (SN or PN)

and

Mechanistic (MLLE or FEM)

and

cncPAVE 

Recursive increment step
Adjust parameters for:
• Operational conditions
• Deterioration
• Works effects

Output :

Condition and 
deterioration for 
recursive increment

Maintenance and 
rehabilitation 
interventions

SAPDM – Performance Simulation Process Flow

Life-Cycle Economic Analysis:

Maintenance Cost, Road User Costs, etc
Auto Calibration

Historic Performance

Recommended Action
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PMS Data View
IT IS Pavement

SAPDM – Information Flow

  

SAPDM SAPDM 
PortalPortal

Client
Data Upload/Review

Certified User
Data Upload / Analysis

InternetInternet

Condition Data

Environmental Data

Traffic Data

Materials Data
Asbuilt Data

Spatial Data

…

  

SAPDM SAPDM 
ApplicationApplication

Researcher
Data Review / Analysis
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SAPDM – Information Flow
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Observed = Predicted

Rotation and
Translation

Translation

Rotation

Observed
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Observed = Predicted

Translation

Translation

Observed

P
re

d
ic

te
d

Data

Observed = Predicted

Rotation

Rotation

BA
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• Process initiated at RPF -May 2005

• R&R framework - November 2005

• Pavement Performance Information System (LTPP)
• Material Classification Concept
• Pavement Number Concept (PN)
• 50 Projects Completed – February 2008 
• 11 Stabilized Projects Added – February 2008 

• Mechanistic-Empirical Analysis System (MEAS)
• Phase 1 – Develop Detailed Project Briefs – November 2006 
• Phase 2 - Inception Phase (22 Projects) – July 2007
• Peer Review – Phase 2 Reports – November 2007
• Additional SANRAL Requirements – December 2007
• Appointment of Main Service Providers – September 2008 (5 year)

• CSIR Built Environment

• Pavement Modelling Corporation

• SC Van As Traffic Engineering

• SAPDM Website (www.sapdm.co.za) – May 2009

SAPDM Revision - Historical Overview
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www.sapdm.co.za
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SAPDM Revision - Progress To Date

• Reports
• Nov 2009 = 8 Reports
• May 2010 = 21 Reports
• Nov 2010 = 30 Reports
• May 2011 = 43 Reports
• Nov 2011 = 56 Reports

• Field Trials – Ongoing
• Environmental Nov 2010 = 41 Sites
• Environmental Nov 2011 = 39 Sites
• Material Bulk Samples Nov 2010 = 3
• Experimental Sections

• Stabilisation (CTB,FTB,ETB/G1) R35 – Feb 2012
• Typical Pavements (R104) – Jun 2012

• Lab Testing – Ongoing 
• Dec 2010 = 6 Asphalt Mixes - Complete
• May 2011 = 1 of 3 Mixes

• Surface Seals – Work Started April 2011

• Concrete / Block Integration – Work Started January 2011
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Title Presenter

Inception Report: Concrete and Block Paving P Strauss

Performance of Stabilised Materials H Theyse

SAPDM Detail Feedback 



Slide 16

Rating of Presentations
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Thank You

www.sapdm.co.za


