
Revision of TMH 9 and TMH 12 
Visual Assessment Manuals 

 

RPF report back 

TMH 9 Revision Committee 

7 May 2013 

Dr P Paige-Green 

COTO
South Africa

Committee of Transport 

Officials

COTO
South Africa

Committee of Transport 

Officials



Terms of Reference 

 Update and improve TMH 9: Visual Assessment of 
Flexible Pavements 

 
 Update and improve TMH 12: Visual Assessment of 

Unsealed roads 
 
 Update and improve  SANRAL M3-1: Visual Assessment 

Manual for Concrete Pavements 
 
 Develop new manual: Visual assessment of Block 

pavements 
 

 Must be  linked to and compatible with TMH 22  
 



Programme and process 

Started in October 2012 

Deadline for completion – 31 March 2013 

Committee: 

• Phil Paige-Green - CSIR (Leader) 

• Philip Joubert (Link with TMH 22) 

• Rob Maguire 

• Amy Maharaj (Edit and format) 

• Roger Purchase 

• Pieter Strauss (Concrete pavements) 

• Tinus van Heerden (Flexible pavements) 

• Gert van Niekerk 

• Gerrie van Zyl (Unpaved roads) 

• Andre van der Gryp (Unpaved roads) 

• Alex Visser  (Block pavements) 



Status 

Where are we now – 

• Going before RAMS committee on Thursday 
for initial comment 

• Final Drafts for comment – on website  

• Open for “public” comment 
 



What did we do ? 

 Looked at existing manuals 

 Local and international 

 Main aims were: 

– Completeness 

– Consistency/repeatability 

– Ease of use 

 



What did we do ? 



What did we do ? 

 PART A: 
  

– Extract all general information from TMH 9 and 
TMH 12 

– Combine the best of both 

– All is applicable to other 4 visual assessment 
documents (Parts B – E) 

– Need to know what to assess and how 
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Part A : Degree/severity 
Degree Severity Description* 

0 - No distress visible. 

1 Slight 
Distress difficult to discern. Only the first signs of 

distress are visible. 

2 Slight to warning Distress clearly visible but not at degree 3 

3 Warning 
Start of secondary defects. (Distress notable with 

respect to possible consequences). 

4 Warning to severe 
Secondary defects clearly visible but no at degree 5 

yet. 

5 Severe 

Secondary defects are well developed (high degree 

of secondary defects) and/or extreme severity of 

primary defect. 

 



Part A: Extent 

Extent Description 
Percentage of 

length* 

1 Isolated occurrence  

Not representative of the segment length being evaluated  

 

< 5 

2 Occurs over parts of the segment length  

More than isolated 

5 – 10 

3 
Intermittent (scattered) occurrence over most of the segment length 

(general), or  

Extensive occurrence over a limited portion of the segment length. 

10 - 25 

4 More frequent occurrence over a major portion of the segment length. 25 - 50 

5 Extensive occurrence over the entire segment. > 50 

 



PART A: Segment lengths 

Type of Road 

Standard Assessment Length (km) 

RURAL 
URBAN 

Flexible 

Concrete 

Block 

Unpaved  

2.0 

0.2 

0.2 

5.0 

 

Block lengths (max 0.5 km) 

0.2 

0.2 

Block lengths (max 0.5 km) 

Note : Assessment lengths should not exceed ± 50% of standard 



PART A: Procedure and Quality 
Assurance 

 Procedure 

 Training – important – probably biggest debate 

– Accredited trainers (≥5 yrs experience) 

– Theoretical and practical – written tests 

 Only accredited assessors can be used 

Candidate assessors 
2 years of appropriate road engineering experience and/or 

S3 or Further Education and Training (FET) qualification in civil 
engineering.  

Assessors 
Only be classified as assessors after successfully assessing at 

least 2 000km of rural or 500km of urban roads within  

the last two years.  



PART A: Procedure and Quality 
Assurance 

 Accredited assessors 

– May appear onerous 

– Considered essential 

– Still requires calibration before a project 

– Whole assessment may need to be done if not done 
correctly 



PART B: Flexible pavements 



PART B: Flexible pavements 

 No significant changes 

 Don’t fix what’s not broken 

 Too many changes will affect current systems 
(VCI’s, national and provincial statistics, etc) 

– Terminology 

– Clarification 

– Re-ordering 

– Minor additions 

– Compatability 

– Editing and formatting 



PART C: Concrete pavements 



PART C: Concrete pavements 

 Based on SANRAL M3-1 

 Mostly Pieter strauss 

 Had no photos – now has 

 Similar to others 

 New illustrations 

 

 



PART C: Concrete pavements 



PART D: Block pavements 



PART D: Block pavements 

 No pre-existing manual 

 Mostly Alex Visser 

 Input from “committee” 

 Introduction and background as there are 
different principles 

– Eg, chamfers, laying style, block shapes and types, 
etc 

 



Part D: Block pavements 

         

 

 

Herring-bone Lay 

Pattern 
 

 

         

 

    

Stretcher -bond 

Lay Pattern 

  

 

         

 

 

Basket Weave Lay 

Pattern 

  

 

 

CHAMFERS 

  

45 

45° Angle chamfer 

  

R 

Rounded Chamfer 

 



PART E: Unpaved roads 



Part E: Unpaved roads 

 Mostly Gerrie van Zyl and Andre van der Gryp 

 Tidied up old TMH 12 

 Now unpaved and not “gravel” or “unsealed” 

 Clarification and some alignment with other 
Parts 

 Some improved photos 

GRAVEL QUANTITY 

 

 

  

> 125 mm 

Good shape and no 

stone protrusion 

 

 

50 – 100 mm 

Significant stone 

protrusion 

 

 

25 - 50 mm 

More than isolated 

subgrade exposure 

 



Part E: Unpaved roads 

 



Assessment forms 

 Redid all assessment forms in COTO format 

 Simplified and fewer errors and omissions if 
forms are the same 

 Recommended but not obligatory 

 Some authorities may want additional 
information 



Assessment forms 

 ROAD AUTHORITY :      ROUTE  CLASS : 1 2 3 4 5

 REGION / SUBURB :      TRAFFIC    : VL L M H VH

 ROAD NO / STREET NAME :      GRADIENT : Flat M ed Steep

 SEGMENT (FROM) :      TERRAIN : Flat Rolling M ount

 SEGMENT (TO) :       ROAD TYPE :

 SEGMENT DIMENSIONS : LENGTH m WIDTH m

MATERIAL QUALITY Very Good Good Moderate Poor Very Poor

Problem  

MAXIMUM SIZE < 13 mm 13 - 25 mm 25 - 50 mm > 50 mm

GRADING Coarse Medium Fine  

ESTIMATED 'PI' Low Medium High  

LAYER THICKNESS

EXPOSURED SUBGRADE

SUBGRADE QUALITY Good Moderate Poor

Problem  

M INOR WARNING SEVERE ISOLATED EXTENSIVE

0 1 2 3 4 5 1 2 3 4 5

POTHOLES

CORRUGATIONS

RUTTING

LOOSE MATERIAL

STONINESS : FIXED

: LOOSE

EROSION : TRANSVERSE

: LONGITUDINAL

ROUGHNESS Very Good Good Poor Very Poor

Problem  

TRAFFICIBILITY Very Good Good Poor Very Poor

Problem  

SAFETY Very Good Good Poor Very Poor

Problem  

DRAINAGE : ON THE ROAD Very Good Good Poor Very Poor

Problem  

DRAINAGE : SIDE OF THE ROAD Very Good Good Poor Very Poor

Problem  

OVERALL PAVEMENT CONDITION Very Good Good Poor Very Poor

        COMMENTS:COMMENTS:

ASSESSOR : DATE :

      MOIST Wet Moist Dry

> 125mm 100 - 125mm 50 - 100 mm 25 - 50mm < 25mm

clay/mud sand

oversize clay/silt loose gravel loose sand

FUNCTIONAL ASSESSMENT 

VISUAL ASSESSMENT : UNPAVED ROADS

MATERIAL INFORMATION / GRAVEL PROPERTIES

SURFACE DISTRESS / ENGINEERING ASSESSMENT 
DEGREE EXTENT

TrackEarthGravel

none isolated frequent continious

w et

rutting rut/erosionstoniness rock outcrop

clay rocky vegetation steep drainage

mitre drains

SUMMARY
Moderate

road level

Dust skid resist slipperiness drainage

w indrow s rutting road shape road level

deformation potholes

loose mat

Moderate

Moderate

Moderate

Moderate

Moderate

culvert inlets side drains

corrugations

COTO
South Africa

Committee of Transport 

Officials

COTO
South Africa

Committee of Transport 

Officials

 ROAD AUTHORITY :      ROUTE  CLASS : 1 2 3 4 5

 REGION / SUBURB :      TRAFFIC    : VL L M H VH

 ROAD NO / STREET NAME :      GRADIENT : Flat M ed Steep

     TERRAIN : Flat Rolling M ount

 SEGMENT (FROM - TO) :

 SEGMENT DIMENSIONS : LENGTH m WIDTH m

ENGINEERING ASSESSMENT 
TEXTURE COARSE MEDIUM FINE VARYING

VOIDS MANY FEW NONE VARYING

CURRENT SURFACING : DEGREE EXTENT

M INOR WARNING SEVERE ISOLATED EXTENSIVE

SURFACING GENERAL 0 1 2 3 4 5 1 2 3 4 5

SURFACING FAILURES

SURFACING PATCHING

SURFACING CRACKS

BINDER CONDITION (DRY / BRITTLE)

AGGREGATE LOSS A N

BLEEDING / FLUSHING

SURFACING DEFORMATION / SHOVING

DEGREE EXTENT

M INOR WARNING SEVERE ISOLATED EXTENSIVE

STRUCTURE GENERAL 0 1 2 3 4 5 1 2 3 4 5

BLOCK CRACKS

LONGITUDINAL CRACKS

TRANSVERSE CRACKS

CROCODILE CRACKS

PUMPING

RUTTING

UNDULATIONS / SETTLEMENT

PATCHING

FAILURES / POTHOLES

FUNCTIONAL ASSESSMENT 
ROUGHNESS Very Good Good Poor Very Poor

Problem  potholes patching

SKID RESISTANCE Very Good Good Poor Very Poor

Problem  bleeding polished

SURFACE DRAINAGE Adequate Inconsistent Inadequate

Problem  shoulders

UNTRAVELLED WAY (unpaved) None Safe Inconsistent Unsafe

Problem  

EDGE DEFECTS 0 1 2 3 4 5 1 2 3 4 5
Problem  

SUMMARY
OVERALL PAVEMENT CONDITION Very Good Good Poor Very Poor

        COMMENTS:COMMENTS:

OTHER PROBLEMS

ASSESSOR : DATE :

VISUAL ASSESSMENT : FLEXIBLE PAVEMENTS

corrugationsgen unevenundulations

alignment side drains

SURFACING

STRUCTURAL

Moderate

Moderate

rutting

service 

crossings
trees moles

edge break

eroded overgrow n inclined

Moderate

mechanical 

damage

drop off edge cracks

too high too narrow

COTO
South Africa

Committee of Transport 

Officials

COTO
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Committee of Transport 

Officials



Assessment forms 

 ROAD AUTHORITY :      ROUTE  CLASS : 1 2 3 4 5

 REGION / SUBURB :      TRAFFIC    : VL L M H VH

 ROAD NO / STREET NAME :      GRADIENT : Flat M ed Steep

     TERRAIN : Flat Rolling M ount

 SEGMENT (FROM - TO) :

 SEGMENT DIMENSIONS : LENGTH m WIDTH m

ENGINEERING ASSESSMENT 
TEXTURE COARSE MEDIUM FINE VARYING

DEGREE EXTENT

M INOR WARNING SEVERE ISOLATED EXTENSIVE

STRUCTURE GENERAL 0 1 2 3 4 5 1 2 3 4 5

RANDOM CRACKS

TRANSVERSE CRACKS

LONGITUDINAL CRACKS

CORNER CRACKING

CLUSTER CRACKING

PUMPING

JOINT SEAL CONDITION

FAULTING

UNDULATIONS / SETTLEMENT

PUNCH OUTS

SHATTERED SLABS

PATCHING

TEXTURE

FUNCTIONAL ASSESSMENT 
ROUGHNESS Very Good Good Poor Very Poor

Problem  

SKID RESISTANCE Good Poor  

SURFACE DRAINAGE Adequate Inconsistent Inadequate

Problem  

SHOULDERS (unpaved) Safe Inconsistent Unsafe

Problem  

SUMMARY
GENERAL NOTES Crushing Blow -up Alkali-silica

OVERALL PAVEMENT CONDITION Very Good Good Moderate Poor Very Poor

COMMENTS:

ASSESSOR : DATE :

failures side drains

None

too high too narroweroded overgrow n inclined

shattered slabspunch outs

rutting shoulders undulations

undulations faulting

Moderate

VISUAL ASSESSMENT : CONCRETE PAVEMENTS

Moderate

patching

COTO
South Africa

Committee of Transport 

Officials
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 ROAD AUTHORITY :      ROUTE  CLASS : 1 2 3 4 5

 REGION / SUBURB :      TRAFFIC    : VL L M H VH

 ROAD NO / STREET NAME :      GRADIENT : Flat M ed Steep

     TERRAIN : Flat Rolling M ount

 SEGMENT (FROM - TO) :

 SEGMENT DIMENSIONS : LENGTH m WIDTH m

 BLOCK SHAPE : S-A S-B S-C      LAY PATTERN : HB SB BW OT

 BLOCK THICKNESS (mm) :      CHAMFER : 45 R 90

ENGINEERING ASSESSMENT 
DEGREE EXTENT

M INOR WARNING SEVERE ISOLATED EXTENSIVE

SURFACING GENERAL 0 1 2 3 4 5 1 2 3 4 5

 SPALLED / CRACKED / BROKEN BLOCKS

 BLOCK SURFACE INTEGRITY (DURABILITY)

 LOSS OF JOINTING SAND

 EDGE RESTRAINT / ANCHOR BEAM DAMAGE

 RUTTING

 POTHOLES / PATCHING / REINSTATEMENTS

 UNDULATIONS / SHOVING

FUNCTIONAL ASSESSMENT 
ROUGHNESS Very Good Good Poor Very Poor

Problem  

SKID RESISTANCE Very Good Good Poor Very Poor

SURFACE DRAINAGE Adequate Inconsistent Inadequate

Problem  

SHOULDERS (unpaved) Inconsistent Unsafe

Problem  

SUMMARY

OVERALL PAVEMENT CONDITION Very Good Good Moderate Poor Very Poor

        COMMENTS:COMMENTS:

OTHER PROBLEMS

ASSESSOR : DATE :

undulations

Moderate

rutting side drains

VISUAL ASSESSMENT : BLOCK PAVEMENTS

Moderate

potholes loose blocksfailures

too narrow

shoulders profile failures

service 

crossings
trees moles mechanical damage

eroded overgrow n inclined too high

None Safe

COTO
South Africa
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Officials
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Assessment forms 

 ROAD AUTHORITY :      ROUTE  CLASS : 1 2 3 4 5

 REGION / SUBURB :      TRAFFIC    : VL L M H VH

 ROAD NO / STREET NAME :      GRADIENT : Flat M ed Steep

 SEGMENT (FROM) :      TERRAIN : Flat Rolling M ount

 SEGMENT (TO) :       ROAD TYPE :

 SEGMENT DIMENSIONS : LENGTH m WIDTH m

MATERIAL QUALITY Very Good Good Moderate Poor Very Poor

Problem  

MAXIMUM SIZE < 13 mm 13 - 25 mm 25 - 50 mm > 50 mm

GRADING Coarse Medium Fine  

ESTIMATED 'PI' Low Medium High  

LAYER THICKNESS

EXPOSURED SUBGRADE

SUBGRADE QUALITY Good Moderate Poor

Problem  

M INOR WARNING SEVERE ISOLATED EXTENSIVE

0 1 2 3 4 5 1 2 3 4 5

POTHOLES

CORRUGATIONS

RUTTING

LOOSE MATERIAL

STONINESS : FIXED

: LOOSE

EROSION : TRANSVERSE

: LONGITUDINAL

ROUGHNESS Very Good Good Poor Very Poor

Problem  

TRAFFICIBILITY Very Good Good Poor Very Poor

Problem  

SAFETY Very Good Good Poor Very Poor

Problem  

DRAINAGE : ON THE ROAD Very Good Good Poor Very Poor

Problem  

DRAINAGE : SIDE OF THE ROAD Very Good Good Poor Very Poor

Problem  

OVERALL PAVEMENT CONDITION Very Good Good Poor Very Poor

        COMMENTS:COMMENTS:

ASSESSOR : DATE :

      MOIST Wet Moist Dry

> 125mm 100 - 125mm 50 - 100 mm 25 - 50mm < 25mm

clay/mud sand

oversize clay/silt loose gravel loose sand

FUNCTIONAL ASSESSMENT 

VISUAL ASSESSMENT : UNPAVED ROADS

MATERIAL INFORMATION / GRAVEL PROPERTIES

SURFACE DISTRESS / ENGINEERING ASSESSMENT 
DEGREE EXTENT

TrackEarthGravel

none isolated frequent continious

w et

rutting rut/erosionstoniness rock outcrop

clay rocky vegetation steep drainage

mitre drains

SUMMARY
Moderate

road level

Dust skid resist slipperiness drainage

w indrow s rutting road shape road level

deformation potholes

loose mat

Moderate

Moderate

Moderate

Moderate

Moderate

culvert inlets side drains

corrugations

COTO
South Africa

Committee of Transport 

Officials
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 ROAD AUTHORITY :      ROUTE  CLASS : 1 2 3 4 5

 REGION / SUBURB :      TRAFFIC    : VL L M H VH

 ROAD NO / STREET NAME :      GRADIENT : Flat M ed Steep

 SEGMENT (FROM) :      TERRAIN : Flat Rolling M ount

 SEGMENT (TO) :       ROAD TYPE :

 SEGMENT DIMENSIONS : LENGTH m WIDTH m

MATERIAL TYPE Ferricrete Calcrete Quartzite Chert Dolomite

Sandstone Granite Shale Dolorite Varies

MATERIAL QUALITY Very Good Good Moderate Poor Very Poor

Problem  

MAXIMUM SIZE < 13 mm 13 - 25 mm 25 - 50 mm > 50 mm

GRADING Coarse Medium Fine  

ESTIMATED 'PI' < 6 6 - 12 > 12  

LAYER THICKNESS

EXPOSURED SUBGRADE

SUBGADE QUALITY Very Good Good Moderate Poor Very Poor

Problem  

M INOR WARNING SEVERE ISOLATED EXTENSIVE

0 1 2 3 4 5 1 2 3 4 5

POTHOLES

CORRUGATIONS

RUTTING

LOOSE MATERIAL

STONINESS : FIXED

: LOOSE

EROSION : LONGITUDINAL

: TRANSVERSE

ROUGHNESS Very Good Good Poor Very Poor

Problem  

TRAFFICIBILITY Very Good Good Poor Very Poor

Problem  

SAFETY Very Good Good Poor Very Poor

Problem  

DRAINAGE : ON THE ROAD Very Good Good Poor Very Poor

Problem  

DRAINAGE : SIDE OF THE ROAD Very Good Good Poor Very Poor

Problem  

OVERALL PAVEMENT CONDITION Very Good Good Poor Very Poor

        COMMENTS:COMMENTS:

ASSESSOR : DATE :

deformation potholes

loose mat

Moderate

Moderate

Moderate

Moderate

Moderate

culvert inlets side drains

corrugations

road level

w indrow s rutting road shape road level

SUMMARY
Moderate

loose mat rut/erosionstoniness rock outcrop

clay rocky vegetation steep drainage

mitre drains

FUNCTIONAL ASSESSMENT 

VISUAL ASSESSMENT : UNPAVED ROADS

MATERIAL INFORMATION / GRAVEL PROPERTIES

SURFACE DISTRESS / ENGINEERING ASSESSMENT 
DEGREE EXTENT

TrackEarthGravel

none isolated frequent continious

w et clay/mud sand

oversize clay/silt loose gravel loose sand

0 mm 25 - 50 mm 50 - 100 mm 100 - 125mm > 125mm

COTO
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Officials
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 ROAD AUTHORITY :      ROUTE  CLASS : 1 2 3 4 5

 REGION / SUBURB :      TRAFFIC    : VL L M H VH

 ROAD NO / STREET NAME :      GRADIENT : Flat M ed Steep

 SEGMENT (FROM) :      TERRAIN : Flat Rolling M ount

 SEGMENT (TO) :       ROAD TYPE :

 SEGMENT DIMENSIONS : LENGTH m WIDTH m

MATERIAL TYPE Ferricrete Calcrete Quartzite Chert Dolomite

Sandstone Granite Shale Dolorite Varies

MATERIAL QUALITY Very Good Good Moderate Poor Very Poor

Problem  

MAXIMUM SIZE < 13 mm 13 - 25 mm 25 - 50 mm > 50 mm

GRADING Coarse Medium Fine  

ESTIMATED 'PI' < 6 6 - 12 > 12  

LAYER THICKNESS

EXPOSURED SUBGRADE

SUBGADE QUALITY Very Good Good Moderate Poor Very Poor

Problem  

M INOR WARNING SEVERE ISOLATED EXTENSIVE

0 1 2 3 4 5 1 2 3 4 5

POTHOLES

CORRUGATIONS

RUTTING

LOOSE MATERIAL

STONINESS : FIXED

: LOOSE

EROSION : LONGITUDINAL

: TRANSVERSE

ROUGHNESS Very Good Good Poor Very Poor

Problem  

TRAFFICIBILITY Very Good Good Poor Very Poor

Problem  

SAFETY Very Good Good Poor Very Poor

Problem  

DRAINAGE : ON THE ROAD Very Good Good Poor Very Poor

Problem  

DRAINAGE : SIDE OF THE ROAD Very Good Good Poor Very Poor

Problem  

OVERALL PAVEMENT CONDITION Very Good Good Poor Very Poor

        COMMENTS:COMMENTS:

ASSESSOR : DATE :

deformation potholes

loose mat

Moderate

Moderate

Moderate

Moderate

Moderate

culvert inlets side drains

corrugations

road level

w indrow s rutting road shape road level

SUMMARY
Moderate

loose mat rut/erosionstoniness rock outcrop

clay rocky vegetation steep drainage

mitre drains

FUNCTIONAL ASSESSMENT 

VISUAL ASSESSMENT : UNPAVED ROADS

MATERIAL INFORMATION / GRAVEL PROPERTIES

SURFACE DISTRESS / ENGINEERING ASSESSMENT 
DEGREE EXTENT

TrackEarthGravel

none isolated frequent continious

w et clay/mud sand

oversize clay/silt loose gravel loose sand

0 mm 25 - 50 mm 50 - 100 mm 100 - 125mm > 125mm
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