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5.1 Description of site 

 

A general site plan, showing the area under investigation is presented in Figure 7. 

The site is situated in Johannesburg, northwest of City Deep. It is bordered to the 

northwest by the corner of Hillcrest and Carlow Road; the corner of Houghton Drive 

and Second Street to the northeast; approximately 1km southeast of the crossing of 

M2 Freeway and M31 to the southeast; and corner of Prex Avenue and Hoop Street 

to the southwest. The site covers an area of approximately 5 km by 5 km. 

 

The desk study involved the collection, from archives of the Council for Geoscience, 

the Johannesburg Geotechnical Data Bank, engineering and consultants firms, etc. 

of all available records on previous geotechnical investigations carried out in the 

area as well as consulting the relevant geological maps and literature pertaining to 

the area under investigation. Knowledge of the subsurface extent of the site has also 

been derived from very extensive exploratory drilling related to gold mining activities. 

An amount in excess of 900 geotechnical trial holes was therefore collected from 

previous investigations carried out for several major residential and commercial 

projects in the area under investigation and surrounds. 
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Figure 7. Locality map 
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5.2 Geotechnical evaluation of the subsurface conditions 

 

For the purpose of this evaluation, the study area has been subdivided into 3 distinct 

zones striking east-west as shown in Figure 8. 

Zone 1 corresponds to the area between the northern third of the study area up to 

the northern boundary of the Johannesburg graben valley 

Zone 2 corresponds to the actual Johannesburg graben valley  

Zone 3 corresponds to the southern third of the study area from the southern 

boundary of the Johannesburg graben valley 

The following evaluation represents a broad appraisal of the whole site based on 

limited data from different sources. 

 

Zone 1 

A small northern portion of this zone is underlain by deeply weathered Archaean 

granites of the Halfway House Dome but most of the site is actually underlain by 

quartzites and shales of the Parktown and Brixton Formations of the 

Witwatersrand Supergroup, which have been intruded by diabase igneous 

intrusions. The dykes have since decomposed entirely to soft compressible soils.  

 

Zone 2 

The underlying geological formation on this site is andesitic lava of the Ventersdorp 

Supergroup which occupies a graben valley striking east-west through the centre of 

Johannesburg. The graben is confined between the ridge of Hospital Hill quartzites 

to the north and alternating quartzites and shales of the Lower West Rand Group to 

the south. The depth of weathering is approximately 40 m, and the bedrock is 

overlain by a layer of residual lava which becomes stiffer and less weathered with 

depth. The highly decomposed lava is covered by approximately 5m thick deposits of 

transported soils consisting of compressible silty sand and a pebble marker horizon. 

The soil profile throughout this area is generally uniform. 
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Zone 3 

The area of interest consists almost entirely of medium grained quartzites 

alternating with the relatively thin gold-bearing conglomerate reefs rock of the 

Central Rand Group (Johannesburg Subgroup) of the Witwatersrand Supergroup. The 

associated overlying residual quartzite soils, derived from the in-situ weathering and 

decomposition of the parent rock, although sometimes variable, are not deeply 

developed. These residual soils are overlain by transported soils of hillwash and 

colluvial origin. Extensive zones of imported fill occur at surface, masking the 

underlying transported and residual soils. The area has been extensively intruded by 

dykes (mainly diabase) and is also faulted. The diabase tends to weather and 

decompose more readily than the surrounding sandstones or quartzites and fresh, 

unweathered dyke material may only be encountered at depths of up to 21.3 m 

below ground surface. 
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 Figure 8. Site showing detailed geology and zonation 
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5.3 Summary of findings 

 

For this study, 718 out of the available 905 trial holes were carefully selected for the 

evaluation of the bed rock depth, and with their wide distribution in the study area, 

these trial holes are considered to represent the typical features of soil profiles in the 

study area. The geotechnical subsurface materials observed during this exercise 

were classified into five categories: miscellaneous fills, transported soils (e.g. 

deposits composed of alluvium and colluvium), weathered or residual soil, weathered 

rock, and bedrock of soft rock. Depth to bedrock in each trial hole has been 

evaluated from the rock characterization results presented in the trial hole profiles 

(Appendix B in the main report).  

 

Figure 9 presents representative spatial zoning maps showing the distribution of the 

depth to bedrock at the study site, which were computed in the geotechnical analysis 

component of the GIS-based geotechnical information system. From Figure 9, it is 

observed that the most favourable topographic situation for thick soil deposits in the 

study area occupy the Johannesburg graben valley. The underlying geological 

formation on the site is lava of the Ventersdorp Supergroup.  

 

Figure 9 has also indicated that residual soils resulting from the weathering of 

the diabase intrusions and the granite often developed to depths of the order of 10-

20m below surface, as indicated in the north-west corner of the study area.  

 

As would be expected, the residual quartzite soils, derived from the in-situ weathering 

and decomposition of the parent rock, although sometimes variable, are not deeply 

developed, as shown at the the southern third of the study area and the area just 

above the northern boundary of the Johannesburg graben valley, where depth-to-

bedrock values are lower. 
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Figure 9. Depth to bedrock 
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5.4 Conclusions  

 

The analysis and evaluation of the data revealed that the study area is underlain by 

three important systems of rocks. The oldest, the Archaean granite, underlies the 

northern portion of the area and is unconformably overlain by the sediments of the 

Witwatersrand and Ventersdorp Supergroups.  

 

Residual soils have developed from the weathering of the extremely variable 

sequence of bedrock. Large portions are covered by a thick, poorly compacted and 

highly variable miscellaneous fill material which is underlain by very weak and highly 

compressible colluvial and/or alluvial soils. 

 

The geotechnical subsurface materials observed during this exercise were classified 

into five categories: miscellaneous fills, transported soils (e.g. deposits composed of 

alluvium and colluvium), weathered or residual soil, weathered rock, and bedrock of 

soft rock. 

 

The spatial distribution of soil depth in a depositional landscape of the study area 

revealed that the most favourable topographic situation for thick soil deposits occupy 

the Johannesburg graben valley, where the Ventersdorp  Andesite lava is weathered 

to depths greater than 40m to a low density, sandy silt. 

 

It is therefore recommended to correlate and validate all existing soil profiles within 

the Johannesburg Graben Valley and enhance them by drilling additional boreholes 

and performing in-site geotechnical tests (e.g. SPT, CPT) , as well as, geophysical 

measurements of the shear wave velocity with depth (e.g. cross-hole, down-hole or 

SCPT tests). Based on this information, shear wave velocities from the geophysical 

method of the multichannel analysis of surface waves (MASW) will then be 

measured and used to produce a first level microzonation map of the area. As a 

standard practice, the MASW should be coupled with spectra ratio measurements to 

evaluate the contribution of local soil conditions to the ground motion prediction. 


