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CEO OVERVIEW

The rate at which global economies are recovering 
have been hampered by the second wave of COVID-19  
infections, particularly in the northern hemisphere. The 
global economy is now projected to contract by 4,4% 
in 2020. The change in guard in the US and the possible 
roll out of a vaccine resulted in much optimism for the 
emerging economies as reflected by the respective stock 
exchanges.  

In South Africa the much anticipated Medium Term 
Budget Policy Statement painted a worsening debt to the 
GDP picture with a worrying increase in debt servicing 
cost. Of note is Government’s intention to contain the 
public sector wage bill and increase expenditure on 
infrastructure. Whilst the short term growth will probably 

remain depressed, the medium to long term outlook does appear to be more positive. The rate of 
project flow, largely determined by procurement issues, will no doubt be critical in this equation.

MANUAL UPDATES

With information on global best practices in the Industry being so readily available, it invariably 
leads to an investigation on the suitability for local implementation, which in turn initiates the 
update of relevant Manuals. Whilst Manual 2: Performance Grade – Bituminous Products for Road 
Construction & Maintenance and Manual 5 - Guidelines for the Manufacture and Construction of 
Asphalt are covered in this edition, 5 others are in the pipeline for completion by year end. 

SAND ASPHALT 

In this edition we featured the application of Kalahari fine sand- asphalt in various combinations. 
The intent was to experiment and evaluate various alternative base material and thickness 
designs for roads in the Kalahari where good quality gravels are scarce. The results are analyzed 
after a 13 year period of service. 

CRADOCK KLOOF TO MONTAGUE PASS

In this article we take a step back into the 19th century with an interesting and colourful account 
of the development of Cradock Kloof pass, which was the first road the Colonial Government 
accepted financial responsibility for. This pass, which today is used as a strenuous hiking trail, 
was eventually considered not to be the answer. This led to the construction of the Montague 
pass, which is still very much in current use.

2020

This year will be remembered as that of the pandemic, which brought about many challenges 
and left none untouched. The response by the road construction industry in compliance with the 
desired protocols has been exemplary in many instances – well done!

We sincerely thank our members and all industry stakeholders who so generously contribute in 
assisting us to be of benefit to South Africa and beyond during these trying times. 

We wish you all a safe and enjoyable holiday season. Saied Solomons
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Sabita Manual 5: Guidelines for the manufacture and construction of asphalt has been updated to bring it 
into line with current practice, methods and procedures, since the last revision in 2012.

Sabita wishes to express its appreciation for the valuable contributions made by the following persons 
in revising and compiling the new edition:

Jonathan Pearce (Convenor) Martin and East 

Steph Bredenhann   Naidu Consulting

Willem du Toit   WSP Group Africa

Julius Komba   CSIR Smart Mobility

Mahendren Manicum  Naidu Consulting

Herman Marais   Much Asphalt

Pieter Molenaar  Royal HaskoningDHV

Seirgei Miller   University of Twente

Pieter Myburgh   Consultant

Krishna Naidoo   SANRAL

Wynand Nortjé   Shisalanga Construction

As with previous editions since 2001, the purpose of this manual is to define and describe, from a 
practical perspective, the principles and best practice procedures applicable to the production and 
placement of asphalt.  

The manual is prepared specifically for use by site engineers, asphalt manufacturers, asphalt paving 
contractors, design engineers and technical personnel engaged in quality assurance programs.

While effectiveness in the design of asphalt is covered extensively in Sabita Manuals 35 and 24, these 
newly developed procedures would be of limited benefit unless asphalt layers are constructed with 
due care to ensure that completed layers are of adequate thickness, sufficiently dense, true to line and 
level and proportioned correctly in terms of its component materials.  The focus of this manual is to 
disseminate assembled knowledge and experience of involved personnel to achieve these goals. Key 
features of the current revision comprise:

-	 Revision of text and illustrations to reflect up-to-date plant, equipment, methods and procedures.

-	 Legal requirements to ensure compliance with a suite of South African legislation aimed 
at environmental conservation and worker safety during the manufacture, transport and 
construction of asphalt.

-	 Procedures and methods for ensuring production balance in the manufacturing, transport and 
paving of product, to minimize disruptions that would hamper paving of a quality mat.

-	 An extensive troubleshooting guide, compiled by the late Julian Wise and generously shared by 
Martin & East (Pty) Ltd.

SABITA MANUAL ON ASPHALT 
MANUFACTURE AND 

CONSTRUCTION UPDATED

Guidelines for the Manufacture 
and Construction of Asphalt 

Manual 5 – October 2020
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Other sections of the manual that have been expanded are Construction Management – which 
includes sections on site and plant preparation, project planning and recording of information – as 
well the principles of quality assurance processes which is summarized at the end of this article.

As an example of the updated illustrations and text, the above figure illustrates the equilibrium state 
of forces acting on the paver screed unit which need to be managed in order to maintain a constant 
mat thickness.

As highlighted in the manual, the factors that will cause the screed to rise and fall during paving are: 

• Changes to the head of material in front of the screed;

• Changes in paver speed and stop/start paving operations;

• Changes to the angle of attack induced by raising and lowering of the tow points;

• Excessive variations in mix temperature causing M & F to change;

• Excessive changes in mix composition, for example percentage of large aggregate and binder 
content;

• Changes to the weight of the screed (e.g. personnel getting on and off the screed plate).

In order to maintain a constant mat thickness for a change in paver speed or material head in front of 
the screed, the natural equilibrium of forces on the screed cannot be relied upon and the screed angle 
(angle of attack) must be manually adjusted using a thickness control screw or depth crank. Screed 
angle adjustments do not immediately change mat thickness but rather require a finite amount of 
time and tow distance to take effect.

An example of the trouble shooting guide is shown below.  In it likely causes of the problem are rated 
as high (H), Medium (M) or Low (L), as are the deemed effectiveness of remedial measures listed.  
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PROBLEM POSSIBLE CAUSES Pr Im SUGGESTED SOLUTIONS

SURFACE 
MARKS 
CAUSED BY 
ROLLERS

1. STEEL DRUM ROLLERS

a. Changing direction too abruptly 
(leaves indentation)

b. Turning on hot mat (causes 
scuffing)

c. Heavy roller standing or pausing 
too long on hot mat (can leave 
indentation)

d. Rolling too fast followed by abrupt 
stops

e. Too much rolling resulting in 
shoving deformation or de-
compaction (leaves dimpled 
surface)

f. Whip in roller drives when changing 
direction (indentation)

g. Roller drum edge marks (common 
on tender mixes)

h. Vibrator on when roller is stationary 
(indenta-tions)

i. Pick-up on steel drums (scars on 
mat)

j. Edge marks from weight shift when 
rolling super-elevations

2. PNEUMATIC ROLLERS

a. Pick-up of fines on pneumatic tyres 
(leaves scars on surface)

b. Tyres pick up bitumen and deposit 
it as blobs (cow pats!)

c. Incorrect or uneven tyre pressures 
can also cause marks as well as 
pick-up

d. Tyre marks (slight grooves) 
especially when using rollers with 
200mm wide tyres

e. Rollers parked on tacked area 
between rolling sessions will pick-
up when they start re-rolling

M

H

M

M

H

L

H

L

H

H

H

H

L

M

M

M

M

M

M

H

M

L

M

L

L

L

L

L

L

L

1. STEEL DRUM ROLLERS

a. Smooth slow down to stop (no 
pause), reverse, smooth speed up

b. Avoid turning on the hot mat; where 
forced to, make wide radius turn

c. This is a big NO-NO

d. Establish correct speed; then change 
direction as in 1.a. above

e. Don’t overdo steel drum roller passes. 
Limit them and then continue rolling 
with pneumatic rollers

f. This roller really needs fixing!

g.  Iron out with steel drum roller at back 
of train while mat is still hot enough

h. Don’t even think about it!

i. Check sprinkler system. Use release 
agent in water. Drum surface may be 
too rough (e.g. from rolling granular 
base)

j. Roll from low side up the slope, iron 
out marks with a lighter roller      

2. PNEUMATIC ROLLERS

a. Allow pneumatic tyres to heat up to 
mat temperature. Keep pneumatic 
roller off very hot mat. Use release 
agent on tyres.

b. Reduce number of passes if possible, 
roll at slower speed (4 to 5 kph), use 
release agent on tyres.

c. Please do the obvious
d. Iron out with steel drum roller 

behind pneumatic, while mat is still 
hot enough

e. Park on clean areas, clean tyres and 
warm tyres up before going on to 
the fresh mat

SURFACE 
IMPER-
FECTIONS 
CAUSED 
BY LAYER 
BELOW 
ASPHALT

1. Poor base surface finish and 
levels. About 50% of base 
imperfections will reflect 
through to the asphalt surface.

2. Potholes, depressions not 
repaired correctly (will reflect 
through to surface)

3. Pitted surface from over-
sweeping or traffic will reflect 
through as a dimpled surface 
on the asphalt.

H

H

H

H

M

H

1. Do levelling layers to bring base 
to correct levels before paving 
final mat.

2. Do repairs and correction layers 
to level before final mat.

3. Apply asphalt scratch coat before 
final mat.
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PRINCIPLES OF QUALITY ASSURANCE PROCESSES

In the broadest sense quality can be described as the extent to which something is fit for its purpose. 
More specifically, product quality is defined as conformance with requirements, freedom from 
defects and the sum of its characteristics reflecting its ability to satisfy stated or implied performance 
requirements. 

Quality assurance entails all those planned and systematic actions necessary to provide confidence that 
a product will perform satisfactorily in service. It deals with the overarching issue of procurement by the 
most efficient, economical and satisfactory means available, and involves the continued evaluation of 
the activities of planning, design, development of plans and specifications, advertising and awarding 
of contracts, construction procedures and processes and the various interactions of these activities.

The principles of formal quality assurance can be applied with considerable benefit to the manufacture 
of asphalt. It is therefore recommended that the manufacturer has a quality assurance system in place 
in accordance with ISO 9000 and meeting the requirements of ISO 9001.  In the South African context, 
the Construction Industry Development Board (CIDB) is the industry regulator responsible for public 
sector construction. Any contractors operating in the public sector must be registered in terms of 
the Construction Industry Development Board Act (Act No. 38 of 2000). The CIDB also administer the 
Construction Management System SANS 1393 standard, which is based on, and forms an acceptable 
alternative to, the ISO 9000 approach.

Seven quality management principles form the basis of ISO 9000, being:

• QMP 1 – Customer focus

• QMP 2 – Leadership

• QMP 3 – Engagement of people

• QMP 4 – Process approach

• QMP 5 – Improvement

• QMP 6 – Evidence-based decision making

• QMP 7 – Relationship management

It is generally accepted that the term quality assurance encompasses the following three elements 
which are elaborated on in detail in the manual: 

• Process control

• Acceptance control 

• Independent assurance
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OVERVIEW 

With the permission from Dr F Netterberg, this article is an extract of the full paper that was published 
by Dr Netterberg and Mr Pinard at the Southern African Transport Conference (SATC) held in 2019. 
The Jwaneng long-term Kalahari base course experiment on the Kanye-Jwaneng road in Botswana 
was opened to traffic early in 1980.  It consisted of 12 sections of Kalahari fine sand- asphalt using 
various tars and bitumens and 11 sections of calcrete with two control sections of gravel base and 
subbase, all under a double surface treatment and most over an untreated Kalahari fine sand as 
subbase and lower layers.  The purpose of the experiment was to evaluate various alternative base 
material and thickness designs for roads in the Kalahari where good quality gravels are scarce.  
However, only the sand-asphalts and their performance are described here as the calcretes have 
been reported elsewhere.  After about 0,4 ME80 in 13 years when the experiment was terminated 
an analysis of the data available enabled conservative designs to be derived for pavements with 
Kalahari sand-asphalt bases on untreated sand lower layers to carry traffic in five categories ranging 
from 0,1 to an extrapolated 1,0 ME80.  The experiment also showed that it is not necessary to import 
a gravel subbase as sand compacted to 97–100% MAASHO performed well and, if confined, could 
even be considered as untreated base course for a lightly trafficked road.

INTRODUCTION

Approximately 80 % of Botswana is covered by fine Kalahari sand (Roads Department (RD), 2010) in 
which areas conventional rock and gravel road construction materials are scarce to non-existent, the 
only other material usually being isolated occurrences of mostly poor quality calcrete (Lionjanga et 
al, 1987).

A set of long-term pavement performance (LTPP) experimental sections comprising both Kalahari 
sand-asphalt and calcrete base courses were therefore constructed as part of the new Kanye - 
Jwaneng road in 1979 in order to evaluate such materials for their potential use in Botswana.  The 
purpose of this paper is only to provide an overview of the sand-asphalts and their control sections 
of gravel base course and their performance up to 1993, after which the whole experiment was 
rehabilitated.  

THE SITE

The sand-asphalt experiment was located in flat, sand-covered terrain between km 113,9 and 115,2 
on the Kanye-Jwaneng road in Botswana, about 7 km from Jwaneng and 130 km west of Gaborone.  
The alignment was straight and level, at an altitude of about 1 000 m.  The mean monthly maximum 
and minimum air temperatures during the hottest months of November to February are about 31 
(but with maxima up to 36) and 17°C, respectively.  The mean monthly maximum and minimum 
temperatures during the coldest months of June and July are about 21 and 2 °C, respectively.

SOILS AND ROADBED

The roadbed, embankment and subgrade consisted of a reddish-brown, fine-grained Kalahari sand 
extending to a depth of at least 5 m possessing a collapsible grain fabric and with about 98 % 

ABSTRACT:  THE JWANENG KALAHARI
SAND-ASPHALT LTPP EXPERIMENT

Authored by: F Netterberg and M I Pinard
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passing 0,425 mm and about 15 % passing 0,075 mm, classifying as an AASHTO M-145 (1995) A-2-4 
(0) soil rather than as an A- 3 single-sized sand.

EMBANKMENT AND SUBGRADE

The road was raised on a low embankment such that the centreline at surfacing level was about 
750 mm above the natural ground level.  The embankment was raised in a 600 mm side fill borrow 
operation using motor scrapers. Two 1,85 m-wide shoulders of a plastic, calcified, clayey sand were 
constructed on the platform to leave a 7,0 m-wide trough for the sand-asphalt base courses.

PAVEMENT DESIGN AND LAYOUT

The whole experiment consisted of 12 sections of sand-asphalt and 11 of calcrete bases plus two 
seal experiments and a control section of normal construction at each end (A and D).  Each section 
was 100 m long.  Sections C and D had surfaced shoulders.  The thickness of all base sections was 
intended to be 150 mm except for Sections 8 (100 mm), 9 (75 mm), 10 (75 mm) and 11 (100 mm).  
Only the sand-asphalt and the control Section D (Table 1) and, for comparison, the adjacent calcrete 
Section 13 will be discussed here.  

Table 1.  Layout of Jwaneng sand-asphalt experiment

MATERIALS 

Table 2 shows a summary of the properties of the gravel base and subbase materials used for the 
control Sections A and D, the raw sand used for the sand-asphalt Sections 1 – 12, the untreated 
calcified clayey sand subbase used for Sections 1 and 2, and the untreated sand subbase used 
for Sections 3 – 12.  The base course used for the control Section A was a natural, ferruginised, 
weathered granite gravel and that on Section D a crushed, alluvial quartzite gravel similar to those 
used over the rest of the road.  The subbase to Sections A and D was a ferruginised quartzite gravel.  
Only Sections 1 and 2 of the sand-asphalt sections had a separate subbase of plastic calcified sand.  
Similar material was initially used for the shoulders of the sand-asphalt sections only.  The Kalahari 
sand used for the sand-asphalt came from an approved borrow pit and was a mostly nonplastic, 
reddish-brown, silty, fine sand (SM) according to the Unified classification (ASTM, 2017) with 
a grading modulus (GM) of about 0,87, classifying as an A-2-4 (0) material according to AASHTO 
M-145-91 (1995), and as a G7 in the BRDM:1982 and TRH14:1985 (National Institute for Transport 
and Road Research (NITRR, 1985).  No filler had to be used as the sand complied with the BRDM and 
TRH14 requirements of a maximum PI of 6 and a minimum P075 of 5 % for a BT3 sand. 
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Table 2. Summary of engineering properties of untreated materials

References:

(1) Lionjanga et all (1987); Greening and Rolt (1997, 2014), using BS 1377:1975 test methods (P063 and BS 
Heavy (BSH) results reported)  (2) Using South African TMH1:1979 test methods (P075 and MAASHO 
results reported), n = 12 for grading, soil constants and sand equivalents

Notes:

[1]   Subbase to Sections 1 & 2 calcified clayey sand with 16% total CaCO3 & 15 % in P425; mean LS x P 425 = 
486 ; mean CBR 23 soaked, 90 at OMC on road samples

[2]  P063:7 – 15%, PI on P063: approx 16, LS on P063: 7,1 – 9,3%; PI on P063 x P063:160 – 180 

[3]  20 – 65 Obtained.  BSH MDD 1 836 kg/m3, OMC 12,2%

[4]  BSH MDD 1 900 kg/m3, OMC 7,5%; soaked CBR 90, at OMC 110 ; Vibrating Hammer (BSVH) MDD 1960 kg/
m3, OMC 7,3%; 4d soaked CBR 120, at OMC 120 (typical results)

CONSTRUCTION

Access ramps were constructed at intervals of 100 m to facilitate the turning of the stabilization train.

Wet-mix process (Sections 1 – 6)

The sand was brought up to above its optimum fluid content of 7 % for maximum density to about 
10 % with water.  The hot binder was then applied at about 100°C and mixed in with a Rex Pulvimixer 
and a motor grader.  The mix was then aerated with the grader until vane shear tests showed that it 
had reached the optimum fluid content for 95 -100 % of the maximum vane shear strength and 80 – 
90 % of the maximum dry density (MDD) on compaction.  This usually took 3 – 6 hours.  This optimum 
varied between 4 and 6 % depending on the binder.  Initial compaction was carried out in three equal 
lifts. 

Except in the case of Sections 1 and 6 (RC-250) the average binder contents were within 0,2 % of those 
specified.  In the former cases the measured binder contents were only 3,4 % and 3,6 % respectively 
in comparison with the optimum of 4,5 % specified.  Good and uniform coating of the sand with 
the binder was reported.  The mean compacted thicknesses of 140 mm on the centreline compared 
reasonably with the design value of 150 mm.  However, on Section 2 the sand-asphalt was only 100 
mm thick in the outer wheelpath of the Kanye-bound lane, below which was a 50 mm-thick layer of 
clean sand.  The minimum specified density of 95 % MAASHO was met in the case of all sections (95 – 
99 % achieved) except in the case of Section 1.  This section had to be ripped three times because of 
poor levels and only 90 % was achieved.

Foamed process (Sections 7–12)

After bringing the sand to its optimum of 7 % moisture content it was then lightly compacted with a 
smooth steel-wheel roller.  The hot binder at about 160°C for the bitumen and 140°C for the tar, and 
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water at 1 200 kPa were then applied and mixed in one pass, using the Pulvimixer alone.  Compaction 
was carried out in a single lift. 

The average binder contents achieved tended to vary more from those specified than in the case 
of the wet process.  The actual thicknesses of Sections 10-12 were also about 30 mm thinner than 
specified.  None of the sections met the minimum density requirement of 95 % MAASHO and only 
87-93 % was achieved.  Although the estimated expansion ratios of 8 – 10 times are just acceptable 
per Sabita Technical Guideline 2: Bitumen Stabilised Materials, foaming appeared inadequate and 
plums of bitumen in clean sand were common.  However, there was a risk of damage to the tar if a 
higher temperature was used.  

History

The sand-asphalt bases were constructed in April – May 1979 and primed within two weeks of 
construction, but only surfaced in October 1979 due to a shortage of surfacing chippings.  The control 
Section A was constructed and surfaced in October 1979 and Section D in March 1980.  No traffic 
was permitted on the sand-asphalt bases before surfacing, but cattle badly damaged the prime on 
Sections 7 – 12.  After three months under traffic the sections were closed and finally reopened to 
traffic on the 28 March 1980.

TRAFFIC

The cumulative number of millions of equivalent standard 80 kN axles (ME80 or MESA) using a load 
equivalency exponent of 4,5 is shown in Figure 1 (courtesy Mr PAK Greening of TRL).  The loading in 
the Jwaneng lane was about five times that in the Kanye lane.  At the time of final monitoring after 
13 years in 1993 the Jwaneng lane had carried about 0,4 and the Kanye lane only about 0,1 ME80.

MONITORING

Visual inspections by a panel consisting of representatives of the BRD, TRL and NITRR were held once 
or twice a year nearly every year since construction in 1979 until March 1993, after which the whole 
experiment was rehabilitated.  

RESULTS

A survey soon after construction showed that most of the sections were considerably more uneven 
both longitudinally and transversely towards their construction joints.  Only data representative of 
the middle 50 m of each 100 m section were therefore considered in an attempt to eliminate the 
effects of the much rougher transition zones between the sections. The riding quality in June 1986, 
as indicated by the Quarter Car Index (QI) and South African Present Serviceability Index (PSI) values 
of mostly 19–34 and 2,8–3,6 respectively were all sound for a TRH12:1997 Category C (PSI) > 2,0), or 
Botswana Category II road with only Section 11 with a PSI of 1,7 in a warning condition (With PSIs of 
3,3 and 3,7 respectively) the control sections A and D were typical of good, newly constructed rural 
roads with surface treatments in South Africa. The general pavement condition in 1986, 1989 and as 
at the final inspection in 1993 after 13 years and about 0,4 ME80 in the Jwaneng lane and 0,1 ME80 
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in the Kanye lane is shown in Table 3.   Ratings according to both the panel and TMH 9:1992 methods 
are shown and the adjacent calcrete Section 13 is included for comparison.  In general, the ratings 
according to the panel criteria were slightly more severe than those by TMH9.

Table 3. Summary of visual condition in 1986, 1989 and 1993 and inspection panel 
maintenance recommendations in 1993 after 13 years

Notes:

[1]  Sections 1 – 12 sand-asphalt, A & D gravel & 13 calcrete controls.  [2]  Over central 50 m in Oct. 1991; n = 21, 
t-distribution assumed for 80 %-ile.  [3]  Best average over central 50 m.  Mostly structural condition assessed 
from visuals and rut depths in June 1986, Feb. 1989, Oct. 1993.  [4]  Panel and TMH 9:1992 methods:  VG = Very 
good, G = good, F = fair, P = poor, VP = very poor  

DISTRESS

At the first inspection held in October 1979 just after surfacing all the sections were in good condition 
and apparently to the correct shape, but the construction transition zones between the sections were 
corrugated.  Severe shoulder erosion was already evident, whilst the exposed edges of the bases of 
Sections 7 – 12 and the shoulders were soft.

Distress in the form of rippling and shoving of the surfacing, depressions and/or rutting and even 
shear failures up to 15 mm in depth were noticed on most of the sections except A and D (controls) 
and 2, 3 and 4 in February 1980 after only about 20 000 E80 in the Jwaneng lane.  The worst distress 
was mostly confined to the first and last 20 – 30 m of each section and it was considered that some 
of this had been built-in.  By April 1981 the distress had become worse over most of the sections 
(except 2, 3 and 4) and patching was evident.  The distress on Section 1 (the first to be constructed) 
was largely in the more lightly trafficked Kanye lane and the Jwaneng lane was at first little affected.  
Distress continued to increase and by May 1982 after about 0,10 ME80 the Jwaneng lane of Section10 
and the Kanye lane of Section 1 had failed, after only 20 000 E80.
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In 1984 after about 0,17 ME80 it was recommended that Section 1 should be reconstructed and that 
Sections 9, 10 and 11 should probably be reconstructed.  It was agreed that only Sections A, 2, 3 and 
4 and D had given satisfactory performance.  However, only maintenance was carried out, all sections 
continued to be monitored, and in 1986 after about 0,22 ME80 the Jwaneng lane of Section 1 was 
rated as fair, with a rut depth of 11 mm.  However, both lanes had been extensively patched and 
all sections resealed.  All sections exhibited Degree 2 or 3 longitudinal and/or transverse cracking 
tending to a block pattern and on the poor sections after 10 years multiple longitudinal cracking in 
the wheelpaths had progressed to a TMH9:1992 Degree 3 to 4 crocodile pattern.

DERIVED KALAHARI SAND-ASPHALT BASE COURSE DESIGNS

Table 4 shows recommended, conservative base course designs using the vane shear method for a 
BRDM Category II or TRH4 Category C road.  They are neither a slight on particular binders nor on the 
process used, but simply what could be derived from the results available, which were complicated 
by the construction defects. Better performance would be expected from all of them without such 
defects and either process with any suitable binder could probably be used except possibly for 0,8/1,0 
ME80.   

Table 4.  Derived Kalahari sand-asphalt designs 

Notes :

[1]  Max. 80 %-ile rut depth 20 or 30 mm or 20 or 50 % total area of patching and severe distress in 20 years, 
respectively 

[2]  Residual binder (total binder less volatiles for cutbacks), min 2,0 % actually attained for 0,1/0,2 and 0,2/0,3 
classes

Sand to be treated and for untreated subbase and subgrade:  AASHTO M145 class:  A-2-4(0) with 
P075 10-20 %, PI NP-3.  Compaction: Min. 95 % MAASHO for sand-asphalt for all traffic classes.

Compaction for subbase and lower layers for A-2-4(0) Kalahari sand (100% MAASHO for A-3 sand for 
fill and upper 0,5 m of roadbed):

Traffic category (ME80) :  ≤ 0,5   ≥ 0,5
Minimum subbase compaction  93   95
Minimum subgrade & fill compaction  90   93
Minimum roadbed compaction  90% in top 0,5m  90% in top 0,5 m, 85% from 0,5 - 1,0m 

Shoulders :  Gravel or sealed sand-asphalt
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These designs appear compatible with those for a BSM3 material on a >15 foundation CBR for up 
to 0,3 and 1,0 ME80 as per the TG2 Guideline Bitumen Stabilised Materials.  In all cases an optimum 
quantity of binder is intended, with a minimum mean of that actually used on the particular section, 
and 2,0 % residual for the 0,1/0,2 and 0,2/0,3 classes, all provided that the strength requirements 
are met.  Although a respective compaction of only 90 % and 93 % for the 0,1/0,2 and 0,2/0,3 ME80 
classes appears feasible, 95 % is recommended for all.

CONCLUSIONS

1. The experiment has shown that a Kalahari sand-asphalt base course on a well-compacted Kalahari 
sand subbase and lower layers with a structural capacity of about 1,0 ME80 is viable and pavement 
designs with thicknesses ranging between 50 and 150 mm for capacities between 0,1 and a 
projected 1,0 ME80 have been derived.

2. The best sections were those with 5,0 % RTH 30/35 with 1,5 % PVC or 5,0 % RTL 30/40, both 140 
mm-thick compacted to 95 % MAASHO, with mean in-situ 7-day vane shear strengths of at least 
300 kPa, and a capacity of 0,8 – 1,0 ME80. The use of a gravel subbase is unnecessary provided 
the Kalahari sand is well compacted, preferably to at least 97 % MAASHO.  The ease which this A-2-
4 (0) sand could be compacted indicates that 100 % should be specified, at which a laboratory CBR 
of over 80 and in-situ DCP CBRs of 45 or more were obtained. 

3. The form taken by the failures on the cold wet-mix sections was generally that of disintegration 
and slippage of the upper lift of base course and that on the foamed asphalt sections that of 
rutting and shearing.

4. The primary causes of these failures were inadequate thickness and/or compaction. Contributory 
factors were low mean and localized low and/or ineffective binder contents on most sections, 
compaction planes on the cold wet-mix sections and possibly erosion of shoulder support in 
general, and a weak subbase on Section 1.  Most of the causes of the distress were traced back to 
construction defects and it is clear that the use of the correct equipment and good construction 
is crucial to the successful performance of sand-asphalt and that both it and untreated sand must 
also be protected from damage by the hooves of cattle before covering or sealing.

5. The Sections which performed well had a good thickness, high binder content and were well-mixed 
and well-compacted on a well-compacted sand or calcified sand subbase, i.e. they complied with 
the design specifications, whereas most of the other sections did not.  The general validity of the 
original designs is thus confirmed, although they could usefully be modified from this experience.
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Manual 1 Technical guidelines:  Construction of bitumen rubber seals

Manual 2 Bituminous binders for road construction and maintenance

Manual 5 Guidelines for the manufacture and construction of asphalt

Manual 7 SuperSurf – Economic warrants for surfacing roads

Manual 8 Guidelines for the safe and responsible handling of bituminous products

Manual 10 Bituminous surfacings for low volume roads and temporary deviations

Manual 12 Labour Absorptive methods in road construction using bituminous materials

Manual 13 LAMBs – The design and use of large aggregate mixes for bases

Manual 17 Porous asphalt mixes:  Design and use

Manual 18 Appropriate standards for the use of sand asphalt

Manual 19 Guidelines for the design, manufacture and construction of bitumen rubber asphalt wearing courses

Manual 20 Sealing of active cracks in road pavements

Manual 22 Hot mix paving in adverse weather

Manual 23 Code of practice:  Loading bitumen at refineries

Manual 24 User guide for the design of asphalt mixes         

Manual 25 Code of practice:  Transportation, off-loading and storage of bitumen and bituminous  
products

Manual 26 Interim guidelines for primes and stone pre-coating fluids

Manual 27 Guidelines for thin hot mix asphalt wearing courses on residential streets

Manual 28 Best practice for the design and construction of slurry seals

Manual 29 Guide to the safe use of solvents in a bituminous products laboratory

Manual 30 A guide to the selection of bituminous binders for road construction

Manual 31 Guidelines for calibrating a binder distributor to ensure satisfactory performance

Manual 32 Best practice guideline and specification for warm mix asphalt

Manual 33 Design procedure for high modulus asphalt (EME) 

Manual 34 (A) Guidelines to the transportation of bitumen and (B) Bitumen spill protocol  
(booklets)

Manual 35/
TRH8 

Design and use of Asphalt in Road Pavements 

Manual 36/
TRH21

Use of Reclaimed Asphalt in the Production of Asphalt

Manual 37 Sampling Methods for road construction materials (currently being developed)

Manual 38 A Health and Safety Guide for material testing laboratories in the road construction industry

Manual 39 Laboratory testing protocols for binders and asphalt

Manual 40/
TRH3

Design and construction of surfacing seals (Due for completion by year-end)

TECHNICAL GUIDELINES 

TG1 The use of modified binders in road construction 

TG2 Bitumen stabilised materials

TG3 Asphalt reinforcement for road condition

TG4 Water quality for use in civil engineering laboratories

DVDs

DVD100 Test methods for bituminous products DVD420 Treatment of bitumen burns

DVD200 Training guide for the construction and repair of 
bituminous surfacings by hand

DVD430 Working safely with bitumen

DVD300 Manufacture, paving and compaction of hot mix asphalt DVD440 Firefighting in the bituminous products industry

DVD410 The safe handling of bitumen DVD450 Safe loading and off-loading of bitumen

The following manuals have been withdrawn:  3, 4, 6, 9, 11, 14, 15, 16  and  21)

SABITA MANUALS AND DVDS
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A SUMMARY OF A ROAD  
INVESTMENT PRIORITISATION  

MODEL FOR SOUTH AFRICA

Composed by Mathew Townshend and Professor Don Ross: UCT, School of Economics.

INTRODUCTION

All South African road departments face five core policy challenges: deterioration in road network 
conditions; shortfalls with respect to their obligations to satisfy citizens’ constitutional rights of 
transportation access to basic services; inconsistent prioritisation of roads that best promote the 
general economy; an excessive rural road network; and application of inefficient road surfaces that 
do not optimise road maintenance and road-user costs and fail to take advantage of the low shadow 
price of unskilled labour. Road departments must respond to these challenges within the context of 
tight fiscal constraints, considering that the road maintenance backlog has reached an extent where it 
is now out of the question that it could be eliminated through national transfers and subsidies.

To assist road departments in managing these core policy challenges we have developed a road 
investment prioritisation model that offers principled advice to optimally allocate any given budget in a 
way that conforms to the roads sector mandate. Given the spotty history of successful implementation 
of national-scale economic plans in democratic South Africa, the prioritisation method is insensitive to 
scale above the threshold of local municipalities and can be implemented first by those Departments 
best able to mobilise will and capacity. The prioritisation model was developed to complement the 
existing Road Asset Management Systems and human resource capacities within road departments, 
which makes it immediately operational at a municipal, provincial, or national scale. 

The normative basis for allocating available resources is the official mandate assigned to the roads 
sector in the 1996 White Paper on National Transport Policy, and reaffirmed in the 2018 Draft Roads 
Policy for South Africa. This mandate stipulates that the roads sector must: (i) satisfy citizens’ right 
of access to constitutionally protected basic services, and (ii) maximally contribute to economic 
growth. The Bill of Rights establishes the non-negotiable basic entitlements that the 1996 White Paper 
on National Transport Policy mandates the road network to support. In particular, citizens have the 
right to have efficient and effective access to health care services and basic education. All official 
macroeconomic and industrial policies adopted by the government since 1994 and in current policy 
frameworks, such as the National Development Plan, specify mandate element (ii) more precisely as 
promotion of export-led growth.

The urgent need to develop a South African specific road investment prioritisation model stems from 
the fact that none of the alternative international and local road investment prioritisation models 
respect basic access provision as an obligation, nor privilege an export-led growth strategy. This 
criticism extends to common cost-benefit analysis-based prioritisation models, such as the Highway 
Development and Management (HDM) Tool and the Deighton Total Infrastructure Management 
System (dTIMS).

ROAD CLASSIFICATION

The first stage in the development of the road investment prioritisation model was to ensure that roads 
are classified according to whether their value lies in their service to provision of basic access, or their 
potential to promote economic growth, or both. To achieve this, we developed a cost-effectiveness 
analysis-based (CEA-based) road classification system that accounts for the type and relative value 
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of the economic service provided by a road. This system includes five road classes: Basic Access Roads; 
Strategic Roads; Tactical Roads; Multi-functional Roads, and Surplus Roads:

• Basic Access Roads provide the only viable means for communities to access basic service centres, 
and in their absence, citizens fall outside the prescribed norms and standards for access to primary 
and secondary schools and/or healthcare facilities.

• Strategic Roads support high volumes of growth-promoting economic activity that persists through 
all stages of business cycles.

• Tactical Roads support economic activity that promotes growth only near the top of South Africa’s 
productivity frontier.

• Multi-functional Roads are classified as roads essential for basic access that also consistently 
contribute to economic growth.

• Surplus Roads fulfil no basic access function and make a negative economic contribution, as the 
cost to maintain these roads exceeds the value of the economic activity they facilitate.

Road departments are advised to 
unproclaim Surplus Roads to protect 
against the misdirection of scarce 
resources and deadweight losses 
that can result from other public 
departments, which operate in 
isolation of road departments, locating 
service centres along these roads. The 
remaining road classes are prioritized 
according to a normative framework 
which puts basic access as the first 
lexical priority. This approach conforms 
with the institutional constraint on 
road planners to treat basic access as a 
protected universal right.

Fortunately, our analysis shows that 
potential Basic Access Roads account for approximately 8.2% of the total road network maintenance 
cost. Moreover, potential Basic Access Roads in regions in the lowest Gross Value Added quintile account 
for less than 5.0% of the total road network, which suggests that most of the demand for access to basic 
services can be satisfied by Multi-functional Roads. Thus, departments can maintain Basic Access Roads 
within current budget parameters with significant budget still available to maintain and upgrade many 
Strategic and Tactical Roads. Conversely, were departments to adopt the opposite approach to that set 
for the CEA-based road classification system and prioritise Strategic Roads and Tactical Roads before 
Basic Access Roads, it is unlikely that sufficient budget would remain to maintain the Basic Access Roads 
on which the poorest citizens rely to access constitutionally protected basic services.

Given the severe fiscal constraints it is essential that road departments minimise the cost of fully 
guaranteeing basic access in order to maximise the budget available for the maintenance of growth-
promoting roads. The first mechanism we explored in this regard is the optimal configuration of roads, 
schools, and clinics to ensure the highest feasible degree of access is provided by Multi-functional Roads 
allowing conversion of some Basic Access Roads to Surplus status by rendering their basic access function 
redundant. To rationalise the Basic Access Road Network we applied a two-step floating catchment area 
method to measure spatial accessibility to primary and secondary schools, health care facilities, and 
jobs. 

This information was combined into a 16-level Multivariate Road Index, with the lowest weighting 
assigned to roads in the furthest feeder zones and with the highest levels of unemployment. We identified 
45,757 km of roads in the lowest priority class. We then compared the lifecycle cost of these low priority 
roads with the alternative cost of relocating or constructing new schools and health care facilities closer 
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to isolated communities. Bearing in mind the road lengths at which lifecycle road maintenance costs 
break even with the respective costs to establish or relocate the different school and clinic types, every 
1.0% reduction in this 45,757 km road network could release between R1.5 billion and R2.0 billion for 
the maintenance of growth-promoting roads.

The second mechanism we explored to minimise the cost of fully guaranteeing basic access was an 
optimal road surface portfolio. 73.6% of the road network was unsealed in 2017, with the majority 
carrying less than 100 vehicles per day and classified as Basic Access or Multi-functional Roads. In the 
absence of a national road surfacing policy, departments have based their strategy on the HDM-4 
derived guideline that Annual Average Daily Traffic must exceed 200 vehicles to justify upgrading an 
unsealed road to a surfaced standard. This threshold is economically arbitrary. We therefore developed 
a more principled alternative using lifecycle cost analysis to compare 11 road surfaces.

The analysis accounts for the relative labour versus capital intensity involved in providing and 
maintaining each road surface, which is critical given the abundance of under-employed unskilled 
labour across the country and the relative expense of imported capital equipment. Our results support 
a policy to seal all low-volume roads worth maintaining at all, at a rate possible within the exogenous 
fiscal constraints. In addition to freeing up resources over the long term for the maintenance of roads 
that promote economic growth, the proposed surfacing policy would mobilise a significant proportion 
of currently wasted unskilled labour assets in areas with the highest unemployment rates, and would 
generate economically meaningful reduction in the current fiscal burden of social transfers in the 7 
poorer provinces.

Having specified the policy that minimises the cost to fully guarantee basic access, we continued the 
application of CEA to develop and test a model of road maintenance prioritisation that exploits the 
remaining given roads budget allocation to optimise the sector’s contribution to national economic 
growth through export promotion. Given this prioritisation objective, we specified export-related 
heavy vehicle-km as an effectiveness proxy and applied a standard gravity model to estimate and rank 
the relative contribution of road maintenance projects to potential export growth. To demonstrate 
the potential benefits of the road maintenance prioritisation model we applied it to the Mpumalanga 
provincial road network as a pilot exercise. The cost-effectiveness approach, which supports preventative 
maintenance, generated an efficiency gain relative to the current method with substantially more roads, 
and importantly roads that support export transportation, maintained from the same available budget. 

In contrast to the pavement engineering models which use cost-benefit analysis (CBA) for project 
evaluation, we promote CEA as the second-best alternative given that full CBA is precluded until key 
data limitations are resolved, which are at best medium- to long-term prospects. We also argue that 
CEA is the first-best project evaluation alternative as and when reformed political and institutional 
constraints on road planners shift their focus from maximising the net present value of road projects, 
for which CBA is best suited, to efficiently allocating the fixed budget among alternative road projects 
based on the investment priorities.

IN CONCLUSION

The South African Office of the Presidency has identified expanded investment in road networks as 
a core component of a new fiscal stimulus programme intended to address the country’s extreme 
failure to engage its relatively low-skilled labour pool, to increase the growth rate of GDP, to promote 
new self-sustaining productive activity, and to mitigate recessionary effects of the recent international 
downgrading of the quality of South Africa’s sovereign debt. To this list of policy targets for fiscal 
stimulus has now been added cushioning the reduction in economic activity caused by the COVID-19 
pandemic and the demand shock generated by temporary suppression of the retail, services, and 
tourism sectors to bend the transmission curve of the virus. Road departments are therefore advised 
to apply the road investment prioritisation model to ensure that the available budgets are targeted 
at the highest-priority road projects, and that they realise their full potential contribution to national 
economic recovery and renewal.
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Sabita is pleased to be able to upload the first edition of 
Technical Guideline 4 due to the time and contribution 
by Mr Dave Wright (private Consultant) in compiling 
the water classification and quality requirements.

Water, for use in civil engineering laboratory testing, 
with clear (non-turbid), uncoloured appearance and 
without odour, complying with the requirement of 
table 1.

Table 1:  Water Classification and Quality Requirements

1 2 3 4 5

Class Description of typical use

Maximum 
electrical 

conductivity at 
250C

Maximum total 
dissolved salts pH range at 250C

0 Reagent quality for analyti-
cal chemical testing 0.5 mS/m 2 mg/L 5.0 to 7.5

I Tests requiring high water 
quality 150 mS/m 1 000 mg/L 5.0 to 9.5

II General testing require-
ments 370 mS/m 2 400 mg/L 4.0 to 10.0

- For general use where no 
class has been specified - - -

TG4:  WATER QUALITY FOR USE 
INCIVIL ENGINEERING TESTING 

LABORATORIES

Note 2:  In South Africa, municipal water sources are by law required to be tested regularly 
and the results communicated to consumers.  The results so provided would be acceptable 
as proof of quality.  New sources without such testing would require chemical analysis to 

determine compliance.

Note 1: Distilled or demineralized water is likely to be suitable for class 0.  In South Africa, 
tap water from major municipalities is likely to be suitable for class 1 while water sources 

used for drinking will probably comply with class II.
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The Society for Asphalt Technology has received well over 12 000 visitors to its new website since 
going live in early August 2020. We have also welcomed 18 new Members, 9 Associate Members, and 
1 Retired Member to SAT in the same period.

Interest in our organization is increasing in leaps and bounds, while our modernization programme 
continues its momentum. 

A plug-in to the new website that will allow you to register and pay for future events in one seamless 
process is being developed. All events will continue to be held remotely for the moment, with the 
health and safety of our staff and members as our primary concern.

We are fully committed to a digital future and are adopting a policy to place focused, relevant advertising 
on our social media pages from time to time to showcase upcoming events and attract new members. 

The more delegates we can attract to our events and the more we can increase our membership, the 
better our service to our membership will be. 

The beauty of online advertising is relatively low cost and the ability to target any number of different 
audiences locally and globally. Our strategy includes introducing international speakers to broaden our 
combined expertise and become a truly global player in the asphalt sector.

We are also focusing on bringing more Student Members into the SAT fold to make our organization 
truly representative of the industry from entry level to lifelong practitioners.

“We urge all members to follow our Linked In, Facebook, Instagram and Twitter pages, which will keep you up 
to date with what’s happening at SAT,” says operations manager John Onraët. “We are regularly updating 
the website with new material, so keep an eye on that too.”     

TECHNICAL WEBINARS

SAT hosted two successful webinars in September, both attracting significantly higher numbers of 
delegates than we have seen at previous events.

The first of these, TG2 - Technical Guidelines: Bitumen Stabilised Materials, took place on 3 September 
2020 and was attended by more than 300 delegates, including several from outside South Africa. 

At this event SAT presented the Third Edition of TG2 for BSMs, incorporating 18 years of experience 
and new technologies. The first TG2 guideline was published in 2002 for foamed bitumen only, and the 
Second Edition for BSMs in 2009.

This technology has now been implemented globally and the manual has been assembled using 
evaluation data from abundant project investigations and long-term pavement performance records. 
This has allowed the DEMAC materials classification system to be updated, mix design procedures to 
be overhauled and refined, and the Pavement Number method to be updated. At the same time, a 
mechanistic design function has been developed for BSM pavement structures.

Consequently, new and appropriate testing protocols have been developed, as has the classification of 
BSMs. This latest TG2 publication also addresses gaps in the application of cold recycling technology.

On hand to explain the new guideline were Prof Kim Jenkins (introduction, background and mix design 
of BSMs); Dr Arno Hefer (history of cold recycling and BSMs in South Africa); Dr Fenella Johns (BSM 
pavement design); and Dave Collings (construction of BSMs).

SAT CONTINUES THE  
DIGITAL MOMENTUM
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ASPHALT PERMEABILITY

This was followed by a webinar titled Asphalt Permeability – Causes and Cures on 23 September, 
underscoring the importance of achieving the right density and permeability balance in asphalt 
mixtures. 

Taffy Mafuma started with an introduction to asphalt density, followed by presentations by Dr Emile 
Horak on implementing probability density models to determine air voids and permeability; Joanne 
Muller on standard and new permeability testing; and Dr Horak again on the use of rational Bailey 
ratios.  Wim Hofsink concluded with case studies highlighting the importance of permeability of asphalt 
including failures and solutions.

WHO ATTENDS OUR WEBINARS?

A poll among the 130 
delegates attending 
this webinar gave us 
some insight to what’s 
happening in our 
industry. About half 
were SAT members, a 
third were in the 18 to 
35 age group and 60% 
were under 45. This is 
encouraging given our 
focus on encouraging 
more young entrants 
to join SAT. Only 17% 
were female and here 
we need to do more 
work as an industry.

Most delegates prefer the idea of a full-day webinar with mixed sessions. There was also overwhelming 
support for SAT hosting an annual conference.

SABITA MANUAL 35/TRH8: Design and use of Asphalt in Road Pavements

John Onraët reports that in line with its mandate to provide focused technology transfer, SAT will be 
running an online workshop on the performance tests documented in Sabita Manual 35 on the 25th 

November. Presenters have been selected to help members and other guests understand the purpose 
of each test, how it is done, and how to interpret the results. 

LOOKING AHEAD

Future presentations are planned on the launch of the revised Sabita Manual 5: Guidelines for the 
manufacture and construction of asphalt, the launch of TMH 5: Sampling methods for roads construction 
materials, and the re-launch of Manual 40/TRH 3: Design and construction of surface treatments. We 
are also looking at one-hour slots across various topics of interest such as interpretation of asphalt 
performance test results.

Exciting news is the planning of a virtual SAT Conference in 2021, spearheaded by Krishna Naidoo with 
assistance from Nirvana Louten, Kele Makamu, Joanne Muller and Nteseng Ramoraswe. Joint events 
with IPET are in the pipeline, as is co-operation with SATC & SARF/AsAc.

The regions are now starting to kick into gear and will be holding events based on technology used 
locally, so watch out for news on the website and social media.
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It was just over a year ago since the 12th Conference on Asphalt Pavements for southern Africa was 
held at Sun City from the 13th to 16th October.  In hindsight, the timing was perfect – if it had been 
scheduled for this year, it of course would not have taken place!  One of the main outcomes of the 
conference was the resolutions that stemmed from workshops and presentations.  An overview of the 
resolutions and the progress made thus far is highlighted below:

RESOLUTIONS PROGRESS THUS FAR
Implement a simple process of Material Designs based mainly 
on volumetric properties of mix to demonstrate that pre-
approved mix is delivered.  

The concept of certified mixes is being 
explored through possible adoption of ISO 
17065 product certification.

Establish a RPF technical committee, consisting of all 
role-players (client, consultant and contractor) to review / 
implement above.

This initiative was planned to start with a 
study to Europe which was cancelled due to 
the pandemic.

Update TRH3 (Sabita Manual 40) by addressing list of aspects 
that need clarification and research is needed on seal work 
based on list of aspects recorded at the workshop

Manual 40 / TRH 3: Design and Construction 
of Surface Treatments has been completed 
and is in the final editing phase. This 
includes a section of seal type and binder 
selection.

Clarify and streamline considerations for pre-certified mixes, 
certification process.

To hold more industry workshops (SAT) to drive 
implementation of Manual 35.

As per the first response (certified mixes) 
and the concept of Balanced Mix Design 
is being investigated with the intent to 
include the findings into Manual 35 and a 
workshop has been arranged by SAT for 25 
November.

Communication of benefits of low-cost surfacing for decision 
makers to secure sustainable funding.

Use of unconventional material specifications requires 
additional research to collect statistically-sound evidence 
before incorporation into catalogues.

A recent paper titled A road investment 
prioritisation model for South Africa by 
Matthew Townshend and Prof Don Ross of 
UCT details such an approach  

Implementation of a strategy for the rollout of SATS 3208 
including protocol development & training.

Research strategy on ageing and recovery methodology.

An implementation plan has been 
developed. Test protocols have been 
completed for both binder (PG) and asphalt 
tests -  Manual 39. 

To continue the engagement on the development of an 
optimal road funding policy in S.A.

This is ongoing as appropriate – Sabita 
jointly with SARF continues to promote the 
understanding of road funding through 
various media platforms.

Consideration be given to standardise the EME design through 
the refinement of the fatigue transfer function and master 
curves.

This matter is currently on the agenda for 
the revision of Manual 33

To develop guidelines for bond coat applications In progress, awaiting the report from Naidu 
Consulting in order to finalise the revision

Formation of a Sustainable Roads Forum (SuRF) to facilitate 
industry wide conversation on the process needed to embed 
sustainability (social, economic and environmental) in the 
roads industry in South Africa.

The first meeting held 6th October. 
Workstreams have been created, follow up 
meeting planned for later in the year.

Investigate and incorporate aspects of climate change – nota-
bly temperature – in national specification frameworks design 
procedures associated with bituminous materials.

This is seen as longer term with the empha-
sis currently being placed on the imple-
mentation of PG specs.

CAPSA:  PAST, PRESENT, FUTURE
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RESOLUTIONS PROGRESS THUS FAR

To engage with RPF to set up a Working Group to look at 
the issues hampering the construction of highgrade as-
phalt product in line with industry technical guidelines.

This broad industry matter remains a challenge. 
Manual 5 and Manual 33 has been updated 
with a focus on the construction aspects. Sat 
seminars and training is ongoing

To engage with the South African Road Federation to 
ensure that the technical issues related to road accidents 
and their causes are discussed, communicated and acted 
upon to assist in the reduction of the high accident rate on 
SA’s roads.

This is receiving attention at the SARF Road 
Safety Committee who engages with the 
RTMC. Approaches have been made to RTMC 
to publish the stats on the SARF website as a 
dashboard available to all. The lack of a com-
prehensive plan together with accountable 
officials by the authorities hamper progress.  

 

 

The 13th Conference on Asphalt Pavements for Southern Africa

What will the theme be?

When will this take place?

Where will this take place?

Will there be exhibition stands this time around?

Who will be called upon to assist with the paper reviews?

We don’t have the answers to these questions, yet, but the first Executive Committee 

Meeting is scheduled to take place during the first quarter of 2021, and 

then we will market the what, when, where, and who
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INTRODUCTION

It is quite amazing to think that the first edition of this manual, being the second manual to be published 
by Sabita, was completed in 1987.  Over the years, various chapters have been revised whilst some 
sections have been removed altogether, such as references to tar and many new sections have been 
addressed and included.  Now, 33 years later, the 7th edition of this manual is due to be published.  

As highlighted at the beginning of the manual, this edition, unlike previous versions covers and focuses 
on bitumen properties as identified, tested and specified in a performance graded (PG) specification.  
At the time of this revision, the publication by SABS of SATS 3208: 2019 – Performance Grade (PG) 
specifications for bitumen in South Africa has come about.  The purpose of this edition is to familiarise 
practitioners with the background, concepts employed and compliance criteria developed.  

It is recommended that this manual be read in conjunction with Sabita Manual 30: A guide to the selection 
of bituminous binders for road construction which gives valuable guidance to the optimal application of 
various bituminous binder types in road applications. Guidance is given on the safe handling of these 
products to mitigate the risk of injury or loss. However, the reader is referred to the Sabita manuals and 
DVDs specifically dealing with this aspect.

In the interests of worker safety and environmental conservation and sustainable practice there 
is no reference to coal tar in this document. It should also be noted that, in accordance with global 
nomenclature, the term “bituminous” refers exclusively to binders and mixtures of binders and 
aggregate containing bitumen.

MAIN CHAPTERS

The manual comprises of the following main chapters:

1. Manufacture and properties of bituminous binders

2. Types of bituminous binders

3. Specifications and test methods

4. Handling of bituminous binders

5. Selection and application

In respect of the third chapter, there is a particular section dealing with Performance Grade specification, 
part of which is detailed as follows:

The current PG specification is published by SABS as a technical specification SATS 3208 (as precursor to 
a standard specification).  It is the intention that this specification will be implemented on a trial basis 
for a number of years, during which period the standard specification for bitumen, SANS 4001-BT1 
would remain in force.

The compliance criteria presented in SATS 3208 are shown in the table below. The columns indicate 
the 12 binder grades for the three maximum pavement design temperatures and associated minimum 
grading temperatures for each of the four traffic intensity categories.

It was noted during the development stage of this specification framework that conventional bitumen 
produced at SA refineries would in all probability comply with the requirements of grades 58S, 58H and 

SABITA MANUAL 2 (PERFORMANCE GRADE)
Bituminous Products for Road Construction  

and Maintenance
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64S.  Compliance with higher grades, i.e. for more severe conditions of climate and traffic would most 
likely require modification by the secondary binder producers.

 Table 1: Performance Grade Specification – compliance criteria
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Note:  Only the compliance criteria are reflected here.  Other requirements of compulsory 
reporting of values of G* and δ at TIT of original and aged binder as well as G*/sinδ of unaged 
binder listed in SATS 3208, for further research purposes are not presented here.
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The late Dr Graham Ross is hereby acknowledged as the author of his book entitled “The Romance of 
Cape Mountain Passes” from which most of the details below are extracted from.  In addition to this 
book, Dr Ross also made a presentation specifically regarding the Cradock Kloof Pass at the SAICE 
Annual Conference that was held in George in 2001.

The “Landdrost” of the then newly established town of George, Adriaanus van Kervel, enthusiastically 
submitted plans for the Cradock Kloof pass, with costs, to Governor Sir John Cradock (after whom the 
pass was named), and got the project approved. The financing of this construction set an important 
precedent: it was the first occasion on which the Colonial Government accepted financial responsibility 
for the construction of a road. Mr van Kervel was the grandson and namesake of one of the early 
Governors of the Cape.  He was also the great-great grandson of Ensign Hieronymus Cruse, who came 
to the Cape in 1660 and who was the explorer of the day, and who knew most of the interior of the 
country.  

ln 1812 the plans were given to Frederick Trenck who, with 40 labourers constructed the pass along 
the line of an existing footpath at a cost of approximately R750 and it was opened in 1816.   lt is ten 
kilometres long, very steep, and runs over uneven rock strata - particularly near the summit with 
gradients of up to 1 in 4, rock-strewn.

However, those who used the pass did 
not record a high opinion of it. Wagons 
took, on average, three days to cover 
the ten kilometres, with double spans 
of oxen, and quite often wagoner’s 
would in despair take their wagons 
to pieces and carry these bits and 
their freight over the pass, assembling 
them again at the other side. (This dis-
assembling of the vehicles was not an 
uncommon practice).  

20 to 30 oxen moved a wagon a 
quarter mile in an hour, with six men 
with ropes holding the wagon from 
falling over sideways.

Prior to this, as early as 1682 
Commissioner Ryklof van Goens had 
instructed that wagons were in future 
to be constructed so that they could 
be taken apart and loaded onto oxen 
to cross mountains.

This made the use of wagons by exploring parties practical, and extended the range of the explorations 
as they were now able to carry greater quantities of provisions with them. 

Some of the quotations regarding the pass are as follows:

 “The road over Cradock’s Kloof certainly deserves its reputation, being the most formidably bad, if not of all 

THE PASSING OF A PASS ………….
FROM CRADOCK KLOOF TO MONTAGUE PASS
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roads I ever saw, assuredly, of all that pretended to be passable by wheels.  Its steepness, the ruts, or rather 
chasms, by which it was furrowed, the masses of rock that obstruct it, can hardly be conceived by one 
who has not travelled beyond the civilized countries of Europe.  The very attempt to drag any vehicle over 
such places, would seem incredible without the testimony of one’s own eyes.” (Bunbury, 1848, as quoted 
in Burman, 1963:105, and Richings, 2006:128)  

“It was not uncommon for wagons to take three days to cross the mountain; some travellers declared the 
only safe way a horseman could cross Cradock Kloof was to dismount and drive his horse ahead of him.  
Others called it a road fit only for baboons to climb (Burman, 1963:105-112;  1981:133-137). 

“No stranger would believe that an ox-wagon could ever surmount it.  Men drove their riding horses 
before them, scrambling up crags, leaping from rock to rock, falling, cursing, yelling.  A wagon, carrying 
not even a tithe of its usual load and drawn by the toughest oxen would literally be man-handled and 
lifted over the pass by Hottentots hauling on ropes.” (Bishop Robert Gray) “marvelled that ox-wagons, 
even lightly loaded, had ever been able to manage it and considered Michell’s drawing in no way 
exaggerated.”  

On 21st September 1835 Michell began a reconnaissance of the west side of Cradock’s Kloof, and 
apparently was quoted as stating: “penetrated with excessive fatigue through a wood situated in a 
steep ravine – as far as I went I could see no insurmountable obstacle in the way of a new road for the 
present along that line.”  (This was probably his first look at what was later built as Montagu Pass.)  

The remainder of the month was taken up with further surveys of Cradock’s Kloof.  

On 16th December Michell accompanied Governor D’Urban 
down Cradock Pass, according to James Alexander 
(Narrative, v2: 321) and viewed it as completely unfit for 
wheeled vehicles and indeed “hardly fit for pack mules”.  
Alexander mentions that Michell pointed out to the party 
where a new road, more to the west, could be constructed 
– undoubtedly once again his proposed Montagu Pass line.  

The Central Road Board, in its report in 1843, described 
Cradock’s Kloof as “a stupendous mountain pass in the district 
of George, passable only with the utmost toil and difficulty, 
and sometimes with danger, by loaded waggons.”  (Richings, 2006: 169).

MONTAGU PASS

The shortcomings of Cradock Kloof Pass finally persuaded 
Colonial Secretary John Montagu’s Central Roads Board to 
sanction the construction of Montagu Pass up the adjacent 
Klip River valley. 

The pass was built to replace the highly dangerous and 
extremely difficult Cradock Pass, which still exists today, but 
as a tough hiking trail. 

Major Charles Michell (photo to the left) recommended in 
1839 that Montagu Pass be built.  Located by Michell up a 
different kloof to Caledon Kloof (which it replaced). Montagu 
Pass marked the opening of an epoch, for it was the first of 
the programme of passes planned by Montagu and Michell; 
the first built under the new system of convict labour.
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Construction began in 1844 using about 250 convicts and was completed in December 1847 at a 
total cost of around R71 598.  Built by experienced engineer Henry Fancourt White, (ex Australia) and 
officially opened on the 19th January 1848. 

Ascent could be made within three hours with a single team of oxen, despite the gradient being 1 in 6 
in places and many sharp curves.  

Montagu Pass was described in a Report to the Board as “fully answering the most sanguine expectations 
of the public, who hailed that stupendous structure as one of the greatest works ever undertaken in this 
Colony for the benefit of the community at large.”  (Franklin, 1975:37)  

It was one of the first Cape mountain passes to be macadamised ; maximum gradient 1:6; could be 
crossed in four hours, saving some 16 to 20 hours (or approximately two days by ox wagon) while using 
fewer oxen.  (Goetze, 1993:29-31).  The road compresses 126 bends corners and curves into its length 
and gradients reach a maximum of 1:6. 
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HONORARY MEMBERS

Mr W G Babb Mr P A Myburgh Mr D Rossmann

Mr D G Green Mr D L Orton Mr D J Stiglingh

Mr R H Kingdon Mr J A M Pike Mr M D Winfield

SABITA BOARD MEMBERS

PRODUCER MEMBERS

Actop Asphalt (Pty) Ltd
P O Box 16661, Atlasville 1465
Tel: 011 395 3346  
Colas SA (Pty) Ltd
P.O. Box 82, Eppindust, 7475
Tel: 021 531 6406 

Much Asphalt (Pty) Ltd
P.O. Box 49, Eerste Rivier, 7100
Tel: 021 900 4400 

Shell Downstream SA (Pty) Ltd
6 Ipivi Road, Kloof, 3610
Tel: 031 571 1000 

Tau Pele Construction 
P O Box 13125, Noordstad 9302 
Tel: 051 436 0103 

Tosas (Pty) Ltd
P.O. Box 14159, Wadeville, 1422
Tel: 011 323 2000 

Zebra Surfacing (a div. of Martin & East (Pty) Ltd)
P.O. Box 14335, Kenwyn, 7790
Tel: 021 761 3474

Masana Petroleum Solutions (Pty) Ltd
P O Box 1085, Saxonwold 2132
Tel: 011-544 6300 

Astron Energy (Pty) Ltd
5, Century Boulevard, Century City 7441
Tel: 021 403 7911

Sasol Energy a div.of Sasol S A (Pty) Ltd
P O Box 5486, Johannesburg, 2000
Tel: 010 3445572

SABITA MEMBERS

Martmol Trading cc, represented by 
Sandra Maree is the latest Associate 
member.  Based in Tzaneen they operate 
in the field of construction, surfacing, 
trucking to name but a few of their core 
operations.
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ORDINARY MEMBERS

Actophambili Roads (Pty) Ltd P O Box 16661 Atlasville 1465 Tel 011 3952293  

Aqua Transport & Plant Hire (Pty) Ltd Private Bag X11 Ashwood 3605 Tel 031 5336883  

Astec – Asphalt Technology P O Box 589 Rothdene 1964 Tel 016 3621310  

Bituguard Southern Africa P O Box 2523 Bethlehem 9700 Tel 058 3037272

Bitumen Supplies & Services (Pty) Ltd P O Box 1028 Sunninghill 2157 Tel 011 8039338  

Bitumen World PVT P O Box AY20 Amby Harare Zimbabwe Tel +263 772417102

Concor Infrastructure P O Box 585 Bedfordview 2008 Tel 011 5905843  

Liesen Bitumen (Pty) Ltd Postnet suite 228, PBag X9063 East London 5200 Tel 043 0040041

Mafate Business Enterprises P O Box 380 Steelpoort 1133 Cell 076 3947992

More Asphalt (Pty) Ltd P O Box 2180 Durbanville 7550 Tel 021 9750784  

National Asphalt (Pty) Ltd P.O. Box 1657, Hillcrest, 3650 Tel: 031 736 2146

Polokwane Surfacing (Pty) Ltd P O Box 288 Ladanna 0704 Tel 015 2931221  

Power Construction (Pty) Ltd P O Box 129 Blackheath 7581 Tel 021 9071300  

Puma Energy Services SA (Pty) Ltd Postnet Suite 190 Private Bag X31 Saxonwold 2132 Tel 011 3436998

Raubex (Pty) Ltd P O Box 3722 Bloemfontein 9300 Tel 051 406 2000 

Raubex KZN (Pty) Ltd P O Box 10302 Ashwood 3605 Tel 031 7006411

Road Material Stabilisers P O Box 84513 Greenside 2034 Tel 011 3903499

Shisalanga Construction (Pty) Ltd P O Box 1657 Hillcrest 3650 Tel 031 7362146

Spray Pave (Pty) Ltd P O Box 674 Alberton 1450 Tel 0118685451  

Tekfalt Binders (Pty) Ltd P O Box 531 Bergvlei 2021 Cell 083 5792899

Ultra Asphalt (Pty) Ltd t/a Rand Roads 304 Stephenson Rd, Pretoria Industrial, Pretoria, 0183 Tel: 012 386 1177

ASSOCIATE MEMBERS

Advanced Polymers (Pty) Ltd P O Box 9452 Edenglen 1613 Tel 011 3977979 

AECOM SA (Pty) Ltd P O Box 3173 Pretoria 0001 Tel 012 4213500  

Ammann Const. Machinery SA (Pty) Ltd Private Bag X43 Rynfield 1500 Tel 011 8493939  

ARRB Systems S.A. (Pty) Ltd P O Box 70803 Overport 4067 Tel 031 7002500

Aurecon SA (Pty) Ltd P O Box 494 Cape Town 8000 Tel 021 5269400  

BSM Laboratories (Pty) Ltd P O Box 15318 Westmead 3608 Tel 031 7646537  

BVi Consulting Eng. W Cape (Pty) Ltd P O Box 86 Century City 7446 Tel 021 5277000  

CIM Chemicals (Pty) Ltd Pnet Suite 479 PBag X 29 Gallo Manor 2052 Tel 011 7081494

Dick King Lab Supplies (Pty) Ltd P O Box 82138 Southdale 2135 Tel 011 4999400  

DOW S A (Pty) Ltd P O Box 3332 Halfway House 1635 Tel 011 2188600  

EFG Engineers (Pty) Ltd P O Box 3800 Durbanville 7551 Tel 021 9753880  

Gibb (Pty) Ltd P O Box 3965 Cape Town 8000 Tel 021 4699172  

Glad Africa Consulting Eng. (Pty) Ltd P O Box 3893 Cape Town 8000 Tel 021 4626047

GMH/Tswelo Consulting Engineers P O Box 2201 Randburg 2125 Tel 011 4620601  

Hatch (Pty) Ltd Private Bag X 20, Gallo Manor 2052 Tel 011 2395300  

HHO Africa P O Box 6503 Roggebaai 8012 Fax 021 4252870  

iX Engineers (Pty) Ltd P O Box 22 Menlyn 0063 Tel 012 7452000  

Industrial Oleochemical Products (Pty) 
Ltd div. of AECI Ltd P O Box 12080 Jacobs 4026 Tel 031 4618680

JG Afrika (Pty) Ltd P O Box 1109 Sunninghill 2157 Tel 011 8070660

Kantey & Templer (Pty) Ltd P O Box 3132 Cape Town 8000 Tel 021 4059600

Kaymac (Pty) Ltd T/A Kaytech P O Box 116 Pinetown 3600 Tel 031 7172300
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M
EM
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ASSOCIATE MEMBERS (continued)

Leo Consulting (Pty) Ltd P O Box 32798 Totiusdal 0135 Tel 012 3339705

Martmol Trading cc P O Box 980 Tzaneen 0850 Tel 015 0650298 

MPAMOT (Pty) Ltd P O Box 7786 Roggebaai 8012 Tel 021 8205900  

Naidu Consulting (Pty) Ltd P O Box 2796 Westway 3635 Tel 031 2656007

Nexor 312 (Pty) Ltd t/a/ VNA Consulting P O Box 70803 Overport 4067 Tel 031 7002500

Rankin Engineering Consultants P O Box 50566 Lusaka Zambia Tel +260 1 290562  

Royal Mndawe Holdings (Pty) Ltd (t/a 
ROMH Consulting) Office 167, 14th Road Noordwyk 1687 Tel 010 0351460

Royal HaskoningDHV P O Box 867 Gallo Manor 2146 Tel 011 7986051  
Sasol Chemicals a div. of  
Sasol SA (Pty) Ltd Chemcity 2 P O Box 1 Sasolburg 1947 Tel 016 9602126  

SMEC SA (Pty) Ltd P O Box 72927 Lynnwood Ridge 0040 Tel 012 4813821  

Specialised Road Tech. (Pty) Ltd P O Box 15324 Westmead 3608 Tel 031 7004510  

TPA Consulting (Pty) Ltd P O Box 1575 Westville 3630 Tel 031 7651907  

Tshepega Engineering (Pty) Ltd P O Box 33783 Glenstantia 0010 Tel 012 6652722  

Worldwide Tanks on Hire cc P O Box 2250 Durban 4000 Tel 031 3620207

WSP Group Africa (Pty) Ltd P O Box 98867 Sloane Park 2152 Tel 011 3611402  

AFFILIATE MEMBERS

ASPASA P O Box 1983 Ruimsig 1732 Tel 011 7913327

Cape Laboratory Equipment P O Box 20244 Big Bay 7448 Tel 021 8395163

Cape Pen. Univ. of Technology P O Box 652 Cape Town 8000 Tel 021 4603074

DMV Harrismith (Pty) Ltd P O Box 912 Harrismith 9880 Tel 058 6222676  

Durban University of Technology P O Box 101112 Pietermaritzburg 3209 Tel 033 8458916  

Gavin R.Brown & Associates P O Box 51113 Musgrave 4062 Tel 031 2025703 

GT Design & Technologies 137 Jan Hofmeyr Road  Westville 3630 Tel 031 2660933

IMESA P O Box 2190 Westville 3630 Tel 031 2663263  

Letaba Laboratory (Pty) Ltd P O Box 739 White River 1240 Tel 013 7527663  

Mdubane Energy Services (Pty) Ltd 214 9th Ave. Morningside Durban 4001 Tel 031 3042470  

Mmila Civils & Traffic Services P O Box 40158 Faerie Glen 0043 Tel 012 9933098  

Nathoo Mbenyane Engineers P O Box 47595 Greyville 4023 Tel 031 3122097  

Nelson Mandela University P O Box 77000 Port Elizabeth 6031 Tel 041 5043298  

N3TC (Pty) Ltd P O Box 2063 Bedfordview 2008 Tel 011 4543596  

Outeniqua Laboratory (Pty) Ltd P O Box 3186 George Industria 6536 Tel 044 8743274  

Pride Lab Equipment (Pty) Ltd 3 Van Eyck Crescent De La Haye Bellville 7530 Tel 021 9462018

Reliance Laboratory Equipment P O Box 911-489 Rosslyn 0200 Tel 012 5498910  

Salphalt (Pty) Ltd P O Box 234 Isando 1600 Tel 011 8232218  

South African Road Federation P O Box 8379 Birchleigh 1621 Tel 011 3945634  

Tzaneen Asphalt & Paving Manufacturers Box 4242, Nkowankowa 0870 Tel 015 3030036

Uni. of Pretoria Dept. Civil Eng. Lynnwood Road  Hatfield 0002 Tel 012 4202171  

Uni. of Stellenbosch Dept. Civil Eng. Private Bag X1 Matieland 7600 Tel 021 8084379  

FOREIGN MEMBERS

Kraton Polymers Netherlands B.V Transistorstraat 16                                                                                                                
NL-1322 CE Almere, The Netherlands Cell 082 4570210

Rettenmaier & Söhne GMBH Global (establishing a base in Johannesburg) Tel 011 5348619



Asphalt News is published by the Southern African Bitumen 
Association (Sabita),a non-profit organisation sponsored by its 
members to serve all stakeholders through engineering, service 
and education.

Sabita and the associations listed below have founded a 
global strategic alliance of asphalt pavement associations 
(GAPA) and are working jointly towards a full, open and  
productive partnership:

Australian Asphalt Pavement Association (AAPA)
European Asphalt Pavement Association (EAPA)
Japanese Road Contractors Association (JRCA)
Mexican Asphalt Association (AMAAC)
National Asphalt Pavement Association (NAPA)
Civil Contractors New Zealand

The contents of this publication may be reproduced without any 
changes and free of charge, providing the source is acknowledged.
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