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1. Introduction 
1.1 Background information 

The proposed development of Remainder of Erf 2833, Great Brak, includes 12 single 
residential erven and 31 group residential erven, to be located in two separate areas of 
the site (see Figure 1 and 2).  

1.2 Site description 

The site is located along Sandhoogte Road, approximately 1km west of the town centre 
of Great Brak. The topography is described as moderately to steeply sloping terrain with 
a natural watercourse which roughly bisects the site, draining in a southwesterly 
direction towards the street below. Access to the site was gained from an existing 
servitude driveway along the western boundary which leads off Sandhoogte Road. The 
site was vacant and covered in fairly dense coastal fynbos bush with some clearings 
covered on long grass (see Figure 3).  

1.3 Scope of work 

The Environmental Assessment Practitioner (EAP) appointed Outeniqua Geotechnical 
Services on behalf of the Applicant to conduct a preliminary investigation, including a 
desktop study and brief site walk-over survey, to assess the geology and general 
geotechnical conditions on the site, with special focus on probability of slope stability 
problems which may affect the proposed development, and any recommendations for 
mitigating measures to be adopted. 

 
Figure 1: Site locality map 
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Figure 2: Site development plan (source: JV Town Planner)  

 
Figure 3: Aerial photo of site 

Slopes>1:4 

32m stream buffer 
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1.4 Available information 

The following information was available for consultation: 

• 1:50 000 geological map of the area, obtained from the Council for Geoscience. 
• Topo-cadastral data for the area, obtained from the National Geospatial Institute 

(NGI). 
• Aerial photos of the area, obtained from the ESRI and Google Earth. 
• Site development plan provided by the EAP (produced by Jan Vrolik Town 

Planners). 
• In-house geotechnical databases. 

1.5 Limitations 

This preliminary investigation was conducted in accordance with the SAICE Code of 
Practice for Site Investigations. The study did not include any subsurface investigations 
or testing, and the conclusions were drawn purely from a visual assessment of the site 
and experience of the geology and geotechnical conditions in the local area.  

2. Site geology 

The 1:50 000 geological map indicated that the site was underlain by fine grained 
sedimentary rocks of the Kirkwood Formation of the Uitenhage Group (See Figure 4). 
Sediments of the Uitenhage Group were deposited in the Mossel Bay basin during the 
breakup of Gondwana during the Jurassic-Creatceous period circa 60-160 million years 
ago. The Kirkwood Formation is composed of sedimentary rocks deposited 
under fluvial conditions at or near sea level, such as variegated mudstone, siltstone and 
fine-grained sandstone. In the Mossel Bay area, the Kirkwood Formation is underlain and 
overlain by conglomerates of the Enon and Buffelskloof Formations, respectively. 

3. Seismicity 

The Southern Cape has historically been an area of low seismic activity with a maximum 
intensity of V, according to the Modified Mercalli scale (see Figure 5) – described as a 
rather strong tremor, felt generally, sleepers awakened, no significant damage. 
Approximate equivalent to 4.8 on the Richter scale. 

4. Geotechnical conditions 

Geotechnical conditions associated with the Kirkwood Formation typically include a clay-
rich soil profile, which is prone to expansion and contraction (active soil) with 
fluctuations in ground moisture content, and particularly influenced by seasonal changes 
in rainfall. An exposure of such typical clayey soil profile was observed in the road 
cutting along the southern boundary of the site (see Figure 6). The fine-grained soils are 
also typically prone to a reduction in shear strength, and this can cause settlement of 
foundations and instability on very steep slopes and excavations. Exposed soils are also 
prone to erosion and dispersion under the influence of concentrated stormwater. Shallow 
groundwater seepage (a perched water table) is also expected on slopes in wet 
conditions. In summary, special consideration will be required in the engineering design 
to mitigate any negative impacts these factors may have on structures and civil services. 
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Figure 4: Geological map of the area 

 
Figure 5: Peak ground acceleration with a 10% probability of being exceeded 
once in a 50 year period (Brandt, 2011) 

Site 
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Figure 6: Reddish orange clayey soil profile exposed in road cutting along 
southern boundary of the site (inset: shattered clay structure)  

5. Slope stability 

The natural slope gradients on the site were estimated ranging between 1v:8h/~7° (low) 
on the southwest (lower) side to 1v:3h/~18° (steep) on the northeast (higher) side of 
the site. No signs of any significant slope stability issues were noted in the general site 
area, although a detailed survey could not be undertaken due to the dense vegetation 
cover, particularly along the natural drainage line that bisects the site. A small-scale soil 
slip was, however noted along the very steep road cutting embankment along the 
southern boundary (see Figure 7). The gradient of this embankment was estimated at 
1v:1.5h/34° (very steep). In general and under normal conditions, natural slopes with a 
gradient of 1v:4h (14°) or less with no superimposed loading are considered to be 
generally stable, and natural slopes steeper than this are considered marginal or 
unstable and may require special consideration. 

 
Figure 7: Small soil slip on the road cutting along the southern boundary 

6. Assessment 

The site is underlain by potentially problematic soils; the topography is charactersied by 
some moderate to steep slopes and the site is bisected by a natural drainage line, all of 
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which tends to complicate the development of the site. However, there are areas which 
have been identified on the site which appear to be more suitable for development and 
there are solutions which can be employed in the engineering design to mitigate the 
geotechnical risks further. 

7. Recommendations 
7.1 Site development layout  

The proposed site development plan generally appears to take into account the site 
topography and slope constraints, as the development areas are confined to areas where 
slope gradients are less than or equal to 1v:4h, which is considered stable. Special 
attention is, however, drawn to the steep embankment along the southern boundary 
which falls within the proposed erven in this area. Special mitigating measures are 
recommended here, e.g. a development set-back line of 3m from the crest of the slope 
or, alternatively provision should be made to support/retain this embankment with 
suitable methods. 

7.2 Earthworks and excavations 

Modification of natural slopes can lead to instability and bulk earthworks and excavations 
should take into account safe slope angles, as this will have an impact on slope batters 
and/or shoring requirements for temporary excavations exceeding 1m for retaining 
walls, etc. and this should be designed and supervised by an engineer. Similarly, filled 
embankments (e.g. on cut-to-fill platforms) will require suitable retaining systems to 
prevent subsidence and/or sliding. 

7.3 Structural foundations 

Foundations on potentially expansive and/or compressible soils may require special 
reinforcement and stiffening to resist movement. Bearing pressures may also be 
restricted, particularly for foundations on or near slopes or retaining walls. Detailed 
investigations including laboratory testing of soil is recommended in order to provide 
more information for design purposes. 

7.4 Stormwater Drainage 

Careful consideration should be paid to the expected increased run-off from hard 
surfaces on individual properties and roads and the handling and discharging of 
stormwater into natural drainage lines or formalised stormwater systems. Consideration 
should also be given to the capacity of the natural drainage line and possible flooding 
which may affect properties in the lower reaches. 

8. Conclusions 

This preliminary investigation has established the general topography, geology and 
geotechnical conditions on the site. Some constraints have been identified and 
preliminary recommendations have been provided for consideration by the planners and 
engineers, but further investigations are recommended to inform the detailed design 
process.  
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