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51 Introduction

Determining the relationship between laboratory tests and insitu wear is a crucial aspect of
this research. Accordingly, one of the stated objectives (objective 4, chapter 1) of this
thesis is to calibrate the three abrasion tests in terms of wear induced by traffic. To this
end, blocks from the same mixes as those tested in the laboratory were installed in a
heavily trafficked bus lane and pedestrian sidewalk.

By far the most common application of cbp is surfacing sites subject to vehicular and / or
pedestrian traffic. For example cbp is used for vehicular traffic in sites as diverse as bus
depots, shipping yards, residential roads, industrial parks, parking areas in shopping
centres, residential driveways etc. It is used in pedestrian applications such as municipal
sidewalks, shopping malls, parks, etc. It was therefore crucial to find a site where both
types of traffic could be tested.

The co-operation of the Johannesburg City Council in making Westgate bus terminus
available for this purpose is gratefully acknowledged.

This site proved to be ideal. There is only one access road in and out of the bus terminus,
and the pedestrian sidewalk is situated such that commuters are funnelled into a relatively
narrow sidewalk, to and from work.

Traffic volumes are considerable. The terminus is situated adjacent to Westgate station,
which is itself a terminus for trains arriving from Soweto, the major residential area for
people working in downtown Johannesburg. Many commuters get off the train to get on the
buses. Others walk on the pedestrian sidewalk leading to the city. The considerable
volume of this vehicular and pedestrian traffic is therefore an ideal test for inducing rapid
wear in the blocks.

5.2 Paving at Westgate

On the 15th and 16th of October 1987 the entrance road and sidewalk were paved at
Westgate bus terminus. The foundation layers of the road had been designed/constructed
by the City Engineer's Department to withstand numerous busloads on a daily basis.

The paving blocks were placed in the usual way on a 30 mm thick screed of river sand and
finally compacted with a plate vibrator. The blocks were installed in a herringbone pattern
(see figure 5.1). A fine mortar-sand was used to fill the joints.

In both the sidewalk and road the blocks were laid in 48 consecutive colour-coded strips
(see figures 5.2 and 5.3) corresponding to the 48 mixes.

Table 5.1 identifies the various mixes in their respective rows.
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Figure 5.1 Blocks are being installed in a herringbone pattern on a selected 30 mm sand
screed in the pedestrian sidewalk

Figure 5.2 Newly completed sidewalk showing the 48 colour-coded mixes
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TABLE 5.1 LAYING PLAN FOR PAVED ROAD AND SIDEWALK AT
WESTGATE INSTALLED ON 22nd AND 23rd SEPTEMBER 1987

STRIP MIX PAINT CODE PIGMENT CODE
NUMBER NUMBER
1 11 PURPLE DOT BAYER 110 - 4%
2 21 BAYER 960 - 4%
3 3.1 BAYER 318 - 4%
4 4.1 BAYER 610 - 4%
5 5.1 BAYER 160 - 4%
6 6.1 BAYER 663 - 4%
7 7.1 CARBOFIN - 4%
8 8.1 BAYER 960 - 1.5%
9 1.2 GREEN DOT BAYER 110 - 4%
10 2.2 BAYER 960 - 4%
11 3.2 BAYER 318 - 4%
12 4.2 BAYER 610 - 4%
13 5.2 BAYER 160 - 4%
14 6.2 BAYER 663 - 4%
15 7.2 CARBOFIN - 4%
16 8.2 BAYER 960 - 1.5%
17 1.3 BLUE DOT BAYER 110 - 4%
18 2.3 BAYER 960 - 4%
19 3.3 BAYER 318 - 4%
20 4.3 BAYER 610 - 4%
21 5.3 BAYER 160 - 4%
22 6.3 BAYER 663 - 4%
23 7.3 CARBOFIN - 4%
24 8.3 BAYER 960 - 1.5%
25 1.4 ORANGE DOT BAYER 110 - 4%
26 24 BAYER 960 - 4%
27 34 BAYER 318 - 4%
28 4.4 BAYER 610 - 4%
29 5.4 BAYER 160 - 4%
30 6.4 BAYER 663 - 4%
31 7.4 CARBOFIN - 4%
32 8.4 BAYER 960 - 1.5%
33 1.5 RED DOT BAYER 110 - 4%
34 2.5 BAYER 960 - 4%
35 35 BAYER 318 - 4%
36 4.5 BAYER 610 - 4%
37 5.5 BAYER 160 - 4%
38 6.5 BAYER 663 - 4%
39 7.5 CARBOFIN - 4%
40 8.5 BAYER 960 - 1.5%
41 1.6/ YELLOW DOT BAYER 110 - 4%
42 2.6 BAYER 960 - 4%
43 3.6 BAYER 318 - 4%
44 4.6 BAYER 610 - 4%
45 5.6 BAYER 160 - 4%
46 6.6 BAYER 663 - 4%
47 7.6 CARBOFIN - 4%
48 8.6 BAYER 960 - 1.5%
NOTE: 1.) The various mix designs corresponding to the paint and pigment codes

can be seen in Table 3.1

2.) The pigmentation percentage refers to the total binder content in

each mix

3.) Strip number one is on the south end for both the road and sidewalk
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Figure 5.3 (a) The completed road of 100 mm thick paving blocks. Both buses entering
and leaving the terminus travel over the blocks.

il

Figure 5.3 (b) The 48 colour coded mixes can be seen.
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53 Estimation of Wear

Four methods for determining the abrasion-wear were used in this investigation:

a Visual interpretation - photographs
b. Depth gauge measurements

c Syringe method - abrasion expressed in terms of volume
d Determination of mass loss

These are described in some detail below.

5.3.1 Visual interpretation - photographs

The larger aggregate particles of pavers that have been trafficked for some time will stand
out relative to the mortar constituent. The degree to which the aggregate particle is
prominent is related to the degree of wear in the block, a concept developed more fully in
chapter 8. This makes an overall visual assessment of wear a simple matter for an
experienced assessor. For example, figure 5.4 shows a block where a significant number
of the coarse (and fine) aggregate particles have been plucked out, a characteristic of
fourth degree abrasion (see chapter 8).
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Figure 5.4 Example a of block visually assessed to have fourth degree abrasion.
From figure 5.4 it may be seen that a photograph is an excellent means of illustrating wear.

6Bef ore wear 6 and & affatymcel block (for edch mik design)gmalepth
possible to assess the deterioration in surface appearance after almost six years of heavy
traffic. Photographic comparisons of this nature make it possible to select a mix design for
a project with a demonstrable long-term appearance.
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5311 Experimental Procedure

(a) 6Bef or e we mOé&obgr h987 phatagraghdiveere taken of a typical
block for each of the 48 mixes in both the road and the sidewalk. These photographs were

taken directlyaft er t he installation of the bl ocks, nd th
appearance. Figure 5.5 is an example of a oO0before
Figure5.5 6 Bef ore wear 6 photograph of a newly installe
photograph illustrates the 6before wear &6 surface

instance, owing to this mix being purposely made with too much water. A rough / rippled
surface texture is characteristic of blocks from a very wet mix.

The complete record of the 6before weard6 bl ocks f
sidewalk may be seen in appendices Y.1 through Y.48. It is not necessary to also include

the O6before wear & photoadgincatheyareverysinildrima West gat e
appearance to the corresponding sidewalk photographs; the corresponding pavers were

made from the same mix.

Figure 5.6 shows a professional photographer photographing the sidewalk. He can be
seen to be marking the exact position of the tripod. A hole was drilled into the pavers and
an aluminium pin inserted to identify the exact position of each tripod leg at each siting.
This would make it possible to photograph the identical block at a later date. The height
above ground level was 1020 mm, being the height measured from the back of the
camera. A 100 mm macro lens and a topman tripod was used. A flash held at
approximately 75 degrees to the horizontal was used.

The photographs were taken along the centre line of the assumed wheel path in the case
of the road. In the case of the sidewalk, the central zone was photographed.
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Figure 5.6 A professional photographer photographing the sidewalk at Westgate. Notice
him marking the legs of the tripod stand, so that holes could be drilled and pins inserted for
repeat photographs at a later date.

(b) 0 Aft er we almMay 1P83pphatograpaspohtie Westgate road and
sidewalk were again taken to determine the visual deterioration after nearly six years of
traffic. (Once again one representative block of each mix in the road and sidewalk was
photographed). An example of this deterioration may be seen by contrasting the block of

figure 5.7 against figure 5.5, (both from the

same

wear d photographs f or kimaythésedninappendieslZ lahmodghs i d e wal

Z.196.

Two photographs of each block were taken to i
first photograph shows the full surface of a paver, and in this respect is similar to the

Obefore wear 6 peecand phajograph shpws arTehlarged view of a relatively

small portion of that surface. It was taken 70 mm from the surface with a special lens. An

area of 50 mm x 30 mm was thus magnified to the standard jumbo photographic size of

128 mm x 77 mm. In order to identify the exact location of the enlarged area relative to the
6full surfaced photograph, a paper frame of i

fastened to the block with prestik as may be seen in figure 5.8 and 5.7.

In spite of the care taken to mark the position of the tripod legs in the Sept 87 photographs,
it proved difficult to locate these blocks in May 1993. Thus the May 93 photographs are of
the same mix but do not necessarily represent the same blocks photographed in 1987.

(c) Other sites. Further photographs were also taken at four sites other than Westgate,

to illustrate the five 6degrees of abrasiond.
block to illustrate the appearance of the whole upper-face of the block, and a magnified

view of a portion of the block. The location of these sites and the work done there is fully

discussed in chapter 8.

(d) Photographic equipment: Figure 5.9 shows a view of the camera and tripod used to
take the full bl ock 0 aack ¢f the caneeea wds sijpdtedt ogr ap hs .
approximately 400 mm above the surface.
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Figure57 6 Aft er wear 6 photograph of full block, after
traffic.

Figure 5.8 Magnified view of 50 mm x 30 mm frame facilitates a critical analysis of the
surface texture.



