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DERICK PEACOCK ASSOCIATES 

Resort and Leisure Planners 

P.O. Box 39910 

MORELETAPARK 0044       

 

Attention:  Mr. Derick Peacock 

 

Dear Sir, 

 

REPORT ON GEOTECHNICAL DESK STUDY INVESTIGATION CARRIED OUT FOR 

THE PROPOSED: LODGE DEVELOPMENT ON: THE REMAINDER OF SEBELE 931-KP, 

ZEERUST DISTRICT, NORTH WEST PROVINCE 

 

1. INTRODUCTION 

 

  This report covers the findings of a geotechnical desk study that was carried out at the 

request of Mr. Derick Peacock of Derick Peacock Associates, Resort and Leisure Planners, who is 

acting on behalf of his client, the Barokologadi CPA, who proposes to develop eco-tourism lodges.   

 

  The site in question forms a part of the farm Sebele 931-KP and is located due north-east of 

Zeerust in the North West Province and adjacent to Madikwe Game Reserve.  The results of the 

investigation are based on a literature study during which time all available published information 

were used in order to compile this report.  The desk study was supplemented by a brief site visit 

during which time such observations had been made by the literature study, were checked and 

verified. 

 

2. 2. TERMS OF REFERENCE 
 

  The objective of the geotechnical desk study investigation was to: - 

 

- Determine from a desk study investigation and a site visit, the engineering properties 

of the site soils and bedrock including potentially expansive material, low bearing 

capacity soils, areas difficult to excavate, shallow ground water conditions and the 

quality of the in situ soils in terms of road construction. 

 

- Present appropriate recommendations for lodge development design and 

precautionary measures in accordance with the requirements of the local authorities 

as well as the National Home Builders Registration Council’s guidelines. 

 

  The investigation was carried out in terms of verbal instructions received from Mr. Derick 

Peacock during August 2015.  

 

3. INFORMATION CONSULTED 
 

  The following information was available and was consulted: - 
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- The 1: 50 000 scale Topographical Map Sheet Number 2426CD Loubsersrus. 

 

- The 1: 250 000 scale Geological Series Maps Sheet Numbers 2426 Thabazimbi. 

 

- A site contour plan prepared to a scale of 1: 20 000 by Derick Peacock Associates, 

showing existing roads, the boundaries and layout of the proposed development and 

surface contours at 5m intervals.  

 

- The publication “National Home Builders Registration Council’s Home Building 

Manual, Part 1 & 2, February 1999. 

 

 - “Veld Types of South Africa” by J.P.H. Acocks.  Third Edition 1988.  Memoirs of 

the Botanical Survey of South Africa, No. 57.  

 

 - “Glossary of Geology”.  American Geological Institute, Washington D.C, 1973. 

 

- Reference was made to a report prepared by Geotechniques cc, report number Inv. 

G070 dated August 2015 carried out for the proposed upgrades to Sebele Camp 

within Madikwe Game Reserve.  

 

4. SITE DESCRIPTION 
 

   The site for the proposed development is located some 90 kilometers due north-east of 

Zeerust, the study area is of irregular shape and covers a surface area of approximately 4 000 

hectares.  The property is bordered to the east by the Marico River and Molatedi Village, to the 

south by the Molatedi Dam and on the remaining sides by the Madikwe Game Reserve.  A number 

of internal gravel roads cross the area and with the exception of a derelict lodge located in the north-

western part of the property and the picnic grounds at the dam, the site is devoid of structures.  

 

  Lotteringskop and Klein Lotteringskop hills appear conspicuously in the northern part of the 

topography whilst a prominent east-west trending mountain range dominates the southern portion of 

the study area.  These two mountain systems are bisected by a broad valley with rolling topography 

crossed by a number of non-perennial drainage features which flow in an easterly direction towards 

the northerly flowing Marico River.   The overall elevation of the study area ranges from 925m to a 

maximum of 1 144m at the top of Lotteringskop with several slopes that are steeper than 15% 

occurring within the study area.  The ground surface is covered by dense growths of indigenous 

trees and shrubs with some of the more abundant tree species that can be expected on the study area 

are Acacia karoo;  Acacia caffra; Combretum apiculatum; Faurae saligna; Ficus natalensis; 

Longocarpus capassa; Sclerocarya birrea and Terminalia sericia.  Surface drainage over the major 

portion of the site takes place via sheetwash in a dendritic pattern towards the northerly flowing 

Marico River whilst the southern portion of the property drains towards the Molatedi dam.  Average 

gradients ranges from 20% over the higher ground grading to less than 4% across the valleys.   

 

6. 5. OBSERVATIONS 

 

  The study area is covered by transported sandy and gravelly soils overlying chemical and 

arenaceous sediments belonging to the Transvaal Supergroup.  A number of narrow diabase dykes 

and sills are evident in the northern part of the site, based on aerial photographic imagery.  The 

study area has been apportioned into five prominent geotechnical zones, Soil Zones “A” to “E” as 

shown on the “Geotechnical Map”, Drawing Number M15/3530 at the back of the report. 
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              Soil Zone “A” materials cover the higher-lying ground across the southern portion of the 

site and is characterized by prominent outcrops of very hard rock quartzite that forms the prominent 

mountain range overlooking the Molatedi Dam to the south.  The bedrock consists of light coloured, 

slightly weathered, very hard rock quartzite that dips prominently towards the south at an avergage 

dip of some 25 degrees.  The bedrock is covered in places by a thin to moderate veneer of sandy 

and gravelly soils.  The prominent bedding and joint planes that are developed in the rock mass 

results in the blocky nature of the talus that has developed upon weathering and disintegration of the 

rock.  

 

            Soil Zone “B” represents the northern and southern talus slopes along the foot of the 

abovementioned quartzite ridge.  The horizon consists of abundant coarse, quartzite gravels, 

cobbles, angular boulders and large slabs of quartzite, clast supported in a sandy matrix.  The 

horizon probably has a loose to dense consistency and can be expected to be more than 2m thick in 

places.  Towards the south and near the shore of the dam, the material becomes less coarse and 

probably consists of sand with gravelly lenses. 

 

  Soil Zone “C” materials occupy the broad central valley and can be expected to consist of a 

thin to moderate veneer of sandy and gravelly soils underlain by very soft rock to soft rock shale, 

dipping towards the south at an average dip of some 20 degrees.  Numerous outcrops of shale were 

observed in the gravel road that bisects the central portion of the site and contains prominent 

bedding planes as well as randomly oriented and steeply dipping joint planes..  

 

 Soil Zone “D” materials occupy the entire northern portion of the property and consist of 

outcrop and sub-outcrop of hard rock pinnacled dolomite, covered by a thin veneer of dark brown, 

sandy soil.  The bedding planes of the dolomite rock mass dip towards the south i.e. underneath the 

aforementioned shale at an average dip of about 20 degrees.  Two non-perennial fountains are 

present near the foot and due east of Lotteringskop in this soil zone. 

 

  Soil Zone “E” is represented by the numerous, easterly flowing non-perennial streams that 

bisect the site as well as the northerly flowing Marico River that borders the site to the east where 

seasonal flooding may occur during periods of heavy and persistent precipitation.  

 

6. GEOTECHNICAL CONSIDERATIONS 

 

  The following observations and recommendations are based purely on a desk study 

investigation which should preferably be followed up by a Phase 1 geotechnical investigation.  

 

  6.1 Collapsible and Compressible Soils 
 

   The upper colluvial gravelly, boulder and sandy horizons that blanket Soil Zones 

“B” and “C”, can be expected to be potentially collapsible and compressible, based on a visual 

appraisal of the consistency of the materials.  The sandy soils can be expected to have a loose to 

medium dense consistency and a voided texture, indicating that these soils will probably settle 

appreciable under a load when becoming saturated. 

 

  6.2 Expansive Soils 
 

   The sandy and gravelly soils that blanket the major portion of the study area, are 

considered to be potentially “low” in the degree of expansiveness based on the results of the 

laboratory soil tests carried out on similar materials and according to the Van der Merwe (1964).  A 

total surface heave value of less than 7mm is predicted across the entire study area, depending on 

locality and assuming the moisture condition will vary from dry to saturated. 
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  6.3 Foundations 

 

   Soil Zone “A” 

 

   This portion of the site classifies as a Class “C/S/H/R” according to the guidelines of 

the NHBRC Standards and Guidelines of 1999 and in view of the prominent quartzite rock outcrops 

that are present here, conventional spread or strip footings are envisaged for proposed rigid, 

masonry residential structures, founded onto the sandstone bedrock at shallow depth. 

  

   Provision will have to be made in the design of structures to withstand about 5mm of 

differential settlement due to variations in the soil profile or where dissimilar foundation conditions 

prevail in the same trench.  Where the rock is too hard to remove from foundation trenches and in 

order not to disturb the surrounding foundation materials unduly, it is recommended that the rock be 

left in place and that the foundation concrete be reinforced with steel in order to counter any 

differential movements that may take place.  Construction joints and lightly reinforced foundations 

should be considered in the structure in areas where dissimilar foundation conditions prevail. 

 

   Soil Zones “B” and “C” 

 

   This portion of the site classifies as a Class “C/S1/R” and “C1/S1” respectively 

according to the guidelines of the NHBRC Standards and Guidelines of 1999 and in view of the 

moderate horizon of potentially collapsible and compressible foundation soils which underlie this 

portion of the site, one of the following foundation solutions may be considered for the construction 

of proposed rigid, single-storey, masonry residential structures: - 

 

   Deep Strip Foundations 
 

  - Normal construction with drainage precautions and with mesh reinforced floor slabs. 

  - Founding on the shale or quartzite bedrock below the problem soils. 

 

   Compaction of in situ soils below individual footings 
 
  - Remove in situ material below foundations to a depth and width of 1,5 times the    

  foundation width or to a competent horizon and replace with material compacted to 93%   

  Mod AASHTO density at -1% to +2% of optimum moisture content. 

  - Normal construction with lightly reinforced strip footings. 

  - Light reinforcement in masonry. 

  - Site drainage and plumbing/service precautions to be taken. 

  

   Soil Raft 
 

  - Remove in situ material to 1m beyond perimeter of building to a depth of  1,5 times the   

   widest foundation or to a competent horizon and replace with material compacted to 93%  

   Mod AASHTO density at -1% to +2% of optimum moisture content. 

  - Normal construction with lightly reinforced strip footings. 

  - Light reinforcement in masonry. 

  - Site drainage and plumbing/service precautions to be taken. 

 

   Modified Normal Construction 
 

  - Reinforced strip footings 

  - Articulation joints at some internal and all external doors 

  - Light reinforcement in masonry 

  - Site drainage and plumbing precautions to be taken  

  - Foundation pressure not to exceed 50 kPa. 
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   Soil Zone “D” 

 

   The northern portion of the site classifies as a Site Class “P” according to the 

National Home Builders Registration Council’s (NHBRC) Standards and Guidelines of 1999.  The 

area is underlain by shallow dolomite and based on the investigation carried out by Geotechniques 

cc the area investigated around the old lodge, classifies as having an Inherent Hazard Class (IHC) of 

IHC2 which implies that there is a low to moderate potential for small sinkholes to develop in both 

a non-dewatering and dewatering scenario. 

 

   The foundation design for residential or lodge structures should be such as to 

accommodate a loss of support of at least 2m, should a subsidence occur.  The normal drainage 

precautionary measures, applicable to dolomitic terrain, should be adhered to and a risk 

management strategy should be drawn up for the proposed development in this zone.  However, 

cognizance should be taken of the fact that their investigation covered only a small portion of this 

soil zone and additional stability investigations will be required for this zone as well as the contact 

area between the dolomite and shale. 

 

            Soil Zone “E” 
 

           This soil zone tentatively classifies as a Site Class “P” according to the National Home 

Builders Registration Council’s (NHBRC) Standards and Guidelines of 1999 and in view of the fact 

that this area is or may be affected by seasonal flooding, it is recommended that stands that may be 

influenced by this soil zone, be excluded from the development, alternatively, the affected areas 

should be reinstated or be properly drained by means of stormwater canals in order to prevent the 

stands from being flooded..  

 

   The design and construction of raft foundations (whether soil or concrete) should be 

done in accordance with and under supervision of a civil or structural engineer.  The design of 

heavier structures such as double- and three-storey buildings should take cognizance of the 

potentially slightly problematic soil conditions across portions of the study area, however, these 

structures may be founded safely onto either the quartzite, shale or dolomite bedrock horizon that is 

present across most of the site.   

 

  6.4 Ground Water and Soil Chemistry 

 

   Although no shallow ground water seepages were encountered during the desk study 

investigation, seasonal perched water conditions may possibly occur at the interface between the 

permeable upper sandy soils and the underlying impermeable bedrock horizons.   Damp proofing 

precautions should therefore be taken underneath structures and the design of basement structures 

and sewerage removal systems should take cognisance of this phenomenon.  The foundation soils 

can be expected to be potentially chemically aggressive with regards to buried ferrous pipes and the 

use of non-ferrous metal pipes or plastic pipes are recommended for underground use. 

 

  6.5 Excavation Characteristics 

 

   Very hard excavation and blasting will be required to remove the quartzite and 

dolomite bedrock across Soil Zones “A” and “D” from below shallow depth.  The transported sandy 

and gravelly soils that occupy Soil Zones “B” and “C”, may be removed by hand tools or 

conventional earth moving equipment down to a depth of at least 1,2m below surface.  The presence 

of large, hard rock quartzite boulders occurring within the upper soil horizons across Soil Zone “B” 

may require very difficult excavation and possibly blasting for removal. 
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  6.6 Earthworks 
 

   The sandy and gravelly soils that blanket Soil Zones “B” and “C” should be suitable 

for backfill underneath surface beds and for use as lower selected layers (possibly G7 quality) in 

road construction.  Material for use in the construction of upper selected, subbase and basecourse 

layers in road construction will have to be imported.  Cognizance should be taken of the potentially 

compressible nature of the upper soil horizons in Soil Zones “B” and “C” in the design and 

construction of roads.  

 

7. GENERAL 
 

  The above observations and recommendations are based on a desk study investigation and 

on a brief site inspection of the property and its surroundings.  It should be pointed out that the 

investigation was carried out using present day and the latest state-of-the-art techniques.  Certain 

assumptions and extrapolations have had to be made and consequently, conditions at variance to 

those described may occur and should be confirmed by a detailed geotechnical investigation.   

 

   It is suggested that the desk study investigation be followed with a Phase 1 and 2 

geotechnical investigation, should rigid, masonry structures be planned in future.  During the Phase 

2 investigation, a competent person should inspect the excavations for foundations during 

construction in order to verify that the materials thus exposed are not at variance with those 

described in the report.  The placement of the fill must be controlled with suitable field tests to 

confirm that the required densities are achieved during compaction and that the quality of fill 

material is within specification. 

 

 

  We trust that the above information will meet with your immediate requirements.  Please do 

not hesitate to call for any further information. 

 

 

 

 

 

Yours faithfully 

 

 

 

 

 

 

 

 

 
JOHANN VAN DER MERWE (Pr.Sci.Nat) 

Consulting Engineering Geologist. 
C:\WINDOWS\Desktop\data\reports\DESKSTUDY\SEBELE.doc 
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8.  APPENDICES 

 

 

 

 

  Geotechnical Map 

 

 
 






