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Report to Kantey & Templer on a Preliminary Geotechnical Investigation carried out 
for the Shayamoya Township Upgrade (Slums Clearance Programme) near Kokstad, 

KwaZulu-Natal 
 

 
 

1. INTRODUCTION  
 
At the request of Mr Andrew MacKay of Kantey & Templer, Gondwana Geo Solutions (Pty) Ltd (GGS) 
submitted proposals to carry out Preliminary and Phase 1 Geotechnical Investigations for the proposed 
Shayamoya Slums Clearance Programme at Shayamoya Township, near Kokstad. 
 
Mr Mackay appointed GGS in June 2020 to proceed with the Preliminary Geotechnical Investigation 
only.  
 
The Preliminary Geotechnical Investigation comprised the following: 
  

 Desktop study comprising review of available geological and topographical maps and previous 
geotechnical reports of the area 

 Walkover mapping assessment to map general soil and rock geology, groundwater seepage, 
potentially unstable areas, relevant geomorphological features, wetlands and any fatal flaws 
that may affect the proposed development. 

 
This report contains the results of the Preliminary Geotechnical Investigation. Preliminary 
recommendations for earthworks, excavations and foundations are provided.  
 

2. INFORMATION SUPPLIED 
 
The following information was supplied for use in the investigation: 
 

 Electronic copy of “Report to Kantey and Templer on a Geotechnical Investigation for a Housing 
Development at Kokstad, KwaZulu-Natal” by Moore Spence Jones, dated February 2011. 

 Electronic Copy of Drawing “15652_Shayamoya Slums Clearance Layout (21 January 2020) 
MK 2013 layout AMENDED REV 1“ 

 Electronic copy of drawing showing ground contours by Button O’Connor Land Surveyors 
“KSMY43A-A0” 

 
3. SITE DESCRIPTION 

 
The proposed site of the 47.5 Ha upgrade is situated just east/southeast of the R617 passing through 
Kokstad. The site extends further east/southeast into further segments of the Shayamoya township 
area. 
 
The site is comprised of four proposed areas that are to be developed: Sites 1 through 6 as shown in 
Figure 1.  
 
The general topography of the site varies from east to west. Elevated ground is encountered to the 
south and southwest and associated with generally shallow bedrock and outcropping dolerite and 
mudstone ridges and ledges. High ground is also encountered to the extreme northeast.   
 
In general, however, the ground slopes towards the Mzintlava River which flows along the southern (Site 
1) and eastern boundary (Sites 2, 3 & 4) of the general Shayamoya Township area. Several 
subordinate drainage lines flow from the west and northwest to join with the main river.     
 
Vegetation is generally of short-lying grasses, or bare ground characterised by clayey soils consisting of 
residual soils.  
 
At the time of investigation, the subordinate streams shown on the site plan were not flowing owing to 
the dry winter season. 
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The layout of the site is given in Figure 1. 
 
The following plates provide a more detailed perspective: 
 
 

   
 

Plates 1 & 2: Site 1 and upper part of Site 2; dolerite borrow pit 
 
 

   
 

Plates 3 & 4: Site 2, dipping south/southeast towards the Mzintlava river valley line 
 
 

   
 

Plates 5 & 6: Site 4 and part of Site 3;  dipping east/northeast (left) and exposed mudstone quarry (right) 
 
 
 
 
 
 



 

Page 3 

Preliminary Geotechnical Investigation carried out for the Shayamoya 
Township Upgrade (Slums Clearance Programme) near Kokstad, KwaZulu-
Natal 

 Path : C:\Users\Merrill\Desktop\Job Folders\20-050 Shayamoya Slums Clearance Project, Kokstad\Report\20-050R01 (report only).doc 

 

 
 

Plate 7: Site 6 and upper part of Site 3;  south of the R617 

 
4. FIELDWORK 

 
The fieldwork for the investigation was carried out on the 15th June 2019 and comprised the walkover 
mapping exercise, the results of which are given in Figure 2 and associated Plates 1 to 7.  Numerous 
areas of bedrock outcropping on site, borrow areas and quarries, as well as road cuttings, dongas, 
rivers and other natural features presented exposures for mapping and geological identification. 
 

5. SITE GEOLOGY 
 
According to the extract of the regional geological map of the site, presented in Figure 1, as well as the 
results of the geological mapping, the site is underlain by a mantle of transported and residual soils 
which overlie Adelaide Formation mudstones of the Beaufort Group. These grey, yellow and greenish 
coloured mudstones are also commonly intruded both locally and regionally by dolerite sills and dykes 
of Jurassic in age. 
 
The mudstones were encountered as outcrops to the east/northeast as shown on Figure 2. Mudstone 
cobbles and boulders can be seen over a large portion of the site next to the roads which indicate 
shallow residual mudstone soils as well as potential shallow mudstone rock. 
 
Dolerite outcrops and dolerite boulder clusters, usually indicative of shallow bedrock conditions, are also 
shown on Figure 2. 
 
The inferred geological contact between the mudstone of the Adelaide Supergroup and the intrusive 
dolerite is shown in Figure 2.  
 

5.1 Transported Soils 
 
Colluvial soils comprising light greyish brown gravelly silty sands occur over the site. From the previous 
investigation undertaken by Moore Spence Jones, these colluvial soils extended from surface to 
between 0.30 and 0.80m below existing ground level (mbegl). This can be expected throughout the site, 
and can also be seen further northeast in Site 1/Site 2.  Thicker soil cover could be expected to occur 
beneath the eastern and southern parts of the site where greater soil accumulations can be expected to 
occur in and near Mzintlava River valley and wetland system.  
 

5.2 Mudstone and Residual Mudstone 
 
The residual mudstone soils which are also abundantly seen at surface along with gravels and cobbles 
of mudstone along road cuttings comprise yellowish brown and reddish brown silty sandy clay as well 
as more gravelly clayey horizons as seen in the exposures and outcrops on site. From previous 
investigation and from the new exposures these residual mudstone soil horizons could vary over the 
site, as seen in the investigation undertaken by Moore Spence Jones to a maximum depth of 1.20m, 
and are either underlying the colluvial soils or exist from surface. 
 
The mudstone bedrock can be seen at surface level at the old borrow pit/informal borrow pit as exposed 
mudstone on Figure 2. 
 



 

Page 4 

Preliminary Geotechnical Investigation carried out for the Shayamoya 
Township Upgrade (Slums Clearance Programme) near Kokstad, KwaZulu-
Natal 

 Path : C:\Users\Merrill\Desktop\Job Folders\20-050 Shayamoya Slums Clearance Project, Kokstad\Report\20-050R01 (report only).doc 

 

This mudstone is also identified further northeast in the exposures at the Site 1/Site 3 area which can be 
expected between surface level and 0.5m below ground level in this portion of the site.   
 

5.3 Dolerite and Residual Dolerite 
 
Surface dolerite was encountered mostly as core stones and shallow-lying boulders in the 
south/southwestern portion of the site at Site 2 and Site 3. These boulders can be seen lying across the 
slope which dips towards the east towards the river valley as indicated in Figure 1. 
 
The residual dolerite soil is generally described as yellowish to reddish brown silty sandy clays with 
abundant core-stones or boulders.  
 

6. GROUNDWATER  
 

It can generally be expected, that groundwater seepage will occur at the interface between the 
transported soils and the residual soils/and or bedrock, particularly during or after periods of heavy 
rainfall. 
 
Groundwater could be expected to occur at relatively shallow depths as one nears the Mzintlava River 
environment and associated tributaries and wetland areas which lie to the east of the general 
Shayamoya Township area. 
 

7. LABORATORY TESTING AND MATERIALS EVALUATION 
 
7.1 Laboratory Test Results 

 
The laboratory test results provided in the report on the geotechnical investigation undertaken by Moore 
Spence Jones for a smaller area of the total development (i.e. eastern portion of Site 2), reference 11-
050R01, have been included below in Table 1. 
 

Table 1 
Summary of Results of Particle Size Distribution Analysis (Hydrometer Analysis), Atterberg Limit 

Determinations, Classification and Activity 
 

Sample 
No. 

Depth 
(m) 

Description 
Particle Size % 

Atterberg 
Limits 

GM 
Classification and 

Activity 
Clay Silt Sand Gravel LL PI 

LS 
% 

IP1 
0.80-
1.20 

Light orangish brown 
silty sandy CLAY. 
Residual Mudstone. 

32.8 18.7 34.7 13.8 32 16 7.5 0.77 A-6(8); CL; Low  

IP3 
0.80-
3.40 

Light orangish brownish 
yellow silty SAND. 
Residual Mudstone. 

11.1 22.5 63.6 2.8 35 8 3.5 0.57 A-4(3); OL; Low 

IP4 
0.40-
1.10 

Reddish orangish brown 
silty sandy CLAY. 
Residual Mudstone. 

39.3 22.9 30.1 7.7 40 18 9.0 0.55 A-6(11); CL; Medium 

IP5 
0.50-
1.20 

Yellowish brown 
speckled black gravelly 
clayey SAND. Residual 
Dolerite. 

16.3 12.9 26.5 44.3 32 14 7.0 1.62 A-6(1); SC; Low 

 
LL - Liquid Limit GM -Grading Modulus Classification in Terms of:  USPRA1 
PI - Plasticity Index        Unified Soil Classification System2 
LS - Linear Shrinkage        Van Der Merwe (1964)3 

 

                                                      
1 US Public Roads Administration Classification (Modified from Allen 1945) 
2 ASTM D 2487-06 Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System). June 2006 
3 D.H. Van Der Merwe (1964). The Prediction of Heave from the Plasticity Index and Percentage Clay Fraction of Soils. The Civil Engineer, 

pp 103-107 
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7.2 Materials Evaluation 
 
The mantle of cover soils, comprising transported alluvial and colluvial soils and residual soils, are 
expected to be generally clayey in composition.  From the results provided in Table 1 the soil materials 
beneath the general are expected to range between A-4(3) and A-6(11) in classification and low to 
medium in heave potential.   
 
The anticipated TRH14(1985) quality designations for these materials could be expected to range 
between marginal G10 and G8 at best.  The soils will be moisture sensitive and will be difficult to 
compact outside of +/- 2% of the optimum moisture contents. This will have an important impact on 
earthworks and the construction of housing platforms. 
 
It is critical that the quality of the materials beneath the broader area of the Shayamoya Township site, 
comprising Sites 1 through 6, is more carefully evaluated by means of a Phase 1 Geotechnical 
Investigation.  The results contained in Table 1 are a good indication of what may be expected, 
however, materials quality and layer thicknesses can be expected to vary across the general site. 
 

8. GENERAL SITE STABILITY 
 

The fieldwork indicated that the site is general slightly to moderately steep in places. No steep or very 
steep areas were noted within the areas earmarked for development.  Furthermore, no largescale 
ground movements, tension cracks, hummocky ground formations or deformed slopes which may 
indicate localised slope instability were noted on the walkover assessment.  The areas designated for 
development are thus generally regarded as suitable for township development from a ground stability 
perspective.  
 

9. PRELIMINARY DEVELOPMENT RECOMMENDATIONS 
 
9.1 Proposed Development 

 
The Shayamoya Slums Clearance programme will comprise the development of low-cost housing areas 
Sites 1 through 6 of the general Shayamoya Township area. It will comprise 560 RES units and 749 
PUD units, with roads and other township infrastructure associated with such development.  
 

9.2 Earthworks 
 
The main earthworks on Sites 1 through 6 will comprise the cutting of the platforms for the housing 
units.  
 
It is recommended that all earthworks be carried out in accordance with SANS 1200 (DM). The houses 
can be founded on cut platforms and not on the loose fill material. However, it is important that this is 
carefully supervised as it is not always clear where the cut ends and the fill material starts and houses 
may end up being founded across the cut/fill line which is to be avoided because of the potential for 
significant differential settlements beneath the structure. 

 
Where excavations for housing platforms will be undertaken in areas underlain by dolerite shown in 
Figure 2, large boulders or corestones are expected. Where these boulders/corestones are 
encountered during the excavation works they should be removed and replaced with engineered fill 
placed in layers not exceeding 150mm loose thickness and compacted to a minimum of 93% Modified 
AASHTO maximum dry density. Dolerite boulders will also cause over-excavation of the sidewalls of 
buried services trenches and allowance should be made for additional bedding material to compensate 
for this. 
 
Given the gradients of the site in general the back slopes of the cut platforms will be between say 0.5m 
and maximum 2m in height. For stability purposes it is recommended that these be battered back to 1 
vertical to 1 horizontal for cuts in residual soil and 1V:1.5H in the near surface transported soil cover. 
 
Also of concern is the control of storm water, and specifically, the diversion of storm water away from 
the proposed foundations. As described below the heave of expansive clays is moisture dependent. 
 



 

Page 6 

Preliminary Geotechnical Investigation carried out for the Shayamoya 
Township Upgrade (Slums Clearance Programme) near Kokstad, KwaZulu-
Natal 

 Path : C:\Users\Merrill\Desktop\Job Folders\20-050 Shayamoya Slums Clearance Project, Kokstad\Report\20-050R01 (report only).doc 

 

If the housing platforms are kept in a well-drained condition then foundation movements will be limited. 
Both during and after construction the platforms should be well graded to permit water to readily drain 
away and to prevent ponding of water anywhere on the ground surface. All cut areas and earthworks in 
general should be sloped to a gradient of not less than 1 vertical in 50 horizontal to prevent ponding and 
ingress of water into the subsoils. 
 
Platforms can be kept well drained by constructing a soil berm some 300mm in height along the crest of 
the cutting to deflect water around the platform. Alternatively, an open dish drain can be placed at the 
toe of the cutting for the same purpose. 
 
Cut and fill slopes should be topsoiled and planted with grass. This will limit erosion of these slopes and 
the problems associated with wash-aways of fill embankments. 
 

9.3 Foundations 
 
The general Shayamoya Township site is underlain by mudstone of the Adelaide Subgroup of the 
Beaufort Group as shown in Figure 2.  The mudstones have been extensively intruded by dolerite.  
 
Transported and residual soil materials occur as cover soils over the above rocks in varying 
thicknesses.  These soils are generally clayey in composition and range in potential expansiveness 
from low to medium (Table 1).  Heave could thus occur beneath house foundations when the insitu 
moisture content of the soils change, such as may occur with seasonal precipitation events.  
 
Using the information obtained a preliminary classification of the site into foundation classes has been 
carried out along the guidelines provided by the NHBRC24. 
 
The prediction of heave beneath house foundations using the Van Der Merwe3 method is based on the 
following factors: 
 

 Activity classification of foundation soils, 

 Thickness of expansive soil profile beneath foundations, and 

 Effect of groundwater on the active soil layer. 
 
Based on the mapping records, and the earlier work done by Moore Spence Jones, the thickness of 
expansive soil and the anticipated deflections beneath foundations are tabulated below. 

 
Table 2 

Anticipated Deflections beneath Foundations due to Heave 
 

Rock Type 

Thickness of 
Expansive Soil 
beneath house 

Footing 
(m) 

Activity 
Anticipated Total  

Heave (mm)* 
Preliminary NHBRC4 

Foundation Class 

Zero to very thin soils/ Dolerite 
or Mudstone Outcrop 

0.0 to 0.3 Nil <10 R/H 

Thin to medium thickness soils 
Residual soils / Weathered 
Mudstone or Dolerite 

0.3 to 1.20 
Low to 

medium 
10 to 20 H / H1 

Medium to thick Residual / 
Weathered Dolerite 

1.2 to 2.0 
Low to 

medium 
20 to 30 H1/H2 

Note: * differentials to be taken as 50% of Totals 

 
 

Even though rock outcrops and abundant scattered boulders were noted at surface, it is expected that 
the thickness of residual dolerite and mudstone soils could be significant in places, particularly closer to 
the low lying areas proximal to the Mzintlava River.  The thickness of the foundation soils and presence 
of water table need to be confirmed. 
 

                                                      
4 NHBRC House Building Manuals Parts 1 & 2; Revision No. 1, February 1999 
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Based on Table 1 the preliminary NHBRC foundation categories of R/H, H/H1 and H1/H2 to the areas 
are shown in Figure 3.  It should be noted that this assessment is based on walkover mapping and very 
limited test pit and laboratory information. It is thus essential that a Phase 1 Geotechnical Investigation 
as per GFSH-1 guidelines 5 is carried out to verify these foundation categories. 
 
The recommended foundation designs for houses on this site are discussed in detail in Table 3 below. 
 

Table 3 
Summary of Founding Details for Foundations on Heaving Soils 

 

Site 
Class 

Estimated 
Total Heave 

(mm) 
Construction Type 

Foundation Design and Building Procedures 
(Expected damage limited to Category 1) 

R/H 0 to 7.5 Normal 
 Normal construction (strip footing or slab on the ground) 

 Site drainage and service/plumbing precautions recommended. 

H1 7.5-15 

Modified normal 

 Lightly reinforced strip footings. 

 Articulation joints at all internal/external doors and openings. 

 Light reinforcement in masonry. 

 Site drainage and service/plumbing precautions. 

Soil raft 

 Remove all or necessary parts of expansive horizon to 1.0m beyond the 
perimeter of the building and replace with inert backfill, compacted to 93% MOD 
AASHTO density at -1% to +2% of optimum moisture content. 

 Normal construction with lightly reinforced strip footings and light reinforcement 
in masonry if residual movements are <7.5mm or construction type appropriate 
to residual movements. 

 Site drainage and service/plumbing precautions. 

H2 15-30 

Stiffened or cellular 
raft 

 Stiffened or cellular raft of articulated lightly reinforced masonry. 

 Site drainage and service/plumbing precautions. 

Piled construction 
 Piled foundations with suspended floor slabs with or without ground beams. 

 Site drainage and service/plumbing precautions. 

Split construction 

 Combination of reinforced masonry and full movement joints. 

 Suspended floors of fabric-reinforced ground slabs acting independently from 
the structure. 

 Site drainage and service/plumbing precautions. 

Soil Raft  As for H1. 

Note: Differential heave equals 50% of total heave 

 
 
Given the foregoing it is recommended that the foundations for these housing units be designed by a 
Structural Engineer. In addition, it is further recommended that the precautions are taken in the 
construction of the block/brickwork, drainage and plumbing as outlined in Table 3 above. 
 

10. CONCLUSIONS AND RECOMMENDATIONS 
 
This report contains the results of a geotechnical investigation carried out for the Shayamoya Slums 
Clearance programme for the Shayamoya Housing Development, Sites 1 through 6, at Kokstad in 
KwaZulu-Natal. 
 
The site is underlain by a mantle of transported and residual soils overlying weathered mudstone 
bedrock and intrusive dolerite which are variably weathered.  
 
Preliminary recommendations for earthworks and drainage to promote stable development are given. 
The site has been classified into preliminary foundation classes R/H, H/H1 and H1/H2 according to the 
NHBRC guidelines, with the proposed dwellings and associated structures required to be founded 
according to the criteria laid down by the NHBRC.  
 
 
 

                                                      
5 Generic Specification GFSH-2: September 2002: National Department of Housing – Geotechnical Investigations for Housing 

Developments : Project Linked Greenfield Subsidy Project Developments 
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It is important to note that the Preliminary Geotechnical assessment is based on walkover mapping and 
very limited available test pit and laboratory information. It is thus essential that a Phase 1 Geotechnical 
Investigation as per GFSH-1 guidelines is carried out to verify the materials beneath the entire site, 
being Sites 1 through 6, and the preliminary NHBRC foundation categories given in this report. 
 
Finally, the ground conditions described in this report relates specifically to the positions of the mapped 
man-made and natural exposures comprising visible rock outcrops, road cuttings, trenches and dongas 
as well as the Inspection Pit locations. It is therefore quite possible that conditions at variance with 
those discussed above can be encountered elsewhere on the site during construction. It is therefore 
important that GGS carry out periodic inspections of the cut platforms and confirm the founding 
conditions and bearing pressures for the foundations of the proposed structures.  
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