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1 INTRODUCTION 

1.1 General 

AGES Omega (Pty) Ltd was appointed to conduct a geotechnical investigation for the proposed Daimler 

Trucks Facility at the East London Industrial Development Zone, with the aim of determining and 

evaluating the engineering geological characteristics of the in-situ soil and rock material underlying the 

project area. 

 

1.2 Terms of reference  

The investigation was requested by Mr. Maricio McAllister of BVI Border. AGES was appointed following 

the rendering of a detailed project quotation and subsequent discussions regarding cost saving options 

to the proposed scope of work.  

 

1.3 Nature of the investigation  

The investigation was conducted on the 16th of October 2024 and comprised the following scope of work: 

• Site walk over survey and geological mapping. 

• Test pit excavation and profiling. 

• Dynamic Cone Penetrometer testing. 

• Sample selection and submission to laboratory for detailed analysis. 

• Data processing and evaluation. 

• Final reporting incorporating laboratory analysis results. 

 

1.4 Location of the project area 

The project area is located  in Zone 1A of the East London Industrial Development Zone. The ELIDZ is 

located at the end of the Chester Road which branches off from the R72 from East London to Port Alfred. 

The regional locality of the project area is indicated in Figure 1 below, as exported from Google Earth 

Professional Edition.  

 

The central point of the project is defined by the following coordinate (Decimal Degrees, WGS84): 

❑ Latitude: 33.058950 ° S 

❑ Longitude: 27.844528 ° E 
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Figure 1: Regional site locality as observed in Google Earth 

 

1.5  Available information 

The following sources of information were used during the investigation: 

❑ Geological maps 

- 3326 GRAHAMSTOWN, scale 1 : 250 000. 

 

❑ Electronic maps 

- Site Development Plan 34931 – CIV - 0101 by BVI Border  



Technical report:  2025 / 01/ 09 / GTEC 

AGES Omega (Pty) Ltd 3 

1.6 Geological Setting 

According to the 1:50 000 geology map 3326 GRAHAMSTOWN the site is underlain by the sedimentary 

rocks of the Middleton Formation(Pm) that forms part of Adelaide Subgroup of the Karoo Sequence of 

rocks. The rocks of the Middleton formation comprise of grey and red mudstone and sandstone. 

 

Dolerite dykes and sills have intruded the sedimentary strata of the Karoo Supergroup during the late 

Karoo volcanism. No dolerite intrusion was encountered during the investigation. 

 

No other prominent geological structures such as fault zones or LANDSAT derived lineaments occur in 

the project area. 

 

The area reflects any low risk for the formation of sinkholes or subsidence caused by the presence of 

water-soluble rocks (for example: dolomite or limestone). 

 
Figure 2: Geological  setting of project area 
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1.7 Regional Seismic Hazard 

According to Fernandez et al (1979) the regional seismic hazard in the project area can be defined as 

follows: 

 

❑ The area exhibits a 90 % probability of the occurrence of a seismic event not exceeding Class 

VII-intensity1 (i.e.: equivalent to a seismic event registering 5.5 to 6.1 on the Richter Scale) 

within a period of 500 years. 

 

In this light, the natural seismic risk of the project area can be classified as SLIGHT to LOW, and as 

such requires that Masonry Class B design and construction measures be implemented, incorporating 

good workmanship and reinforced mortar work, but specific design and construction measures to resist 

the effect of lateral forces on the proposed development is not deemed necessary. 

  

 

1  The effects of a Class VII-intensity event (categorized as strong to very strong) can be summarized as follows: 

- Difficult to stand 
- Noticed by drivers of motorcars 
- Hanging objects quiver 
- Furniture broken 
- Damage to weak materials (such as adobe: poor mortar; low standards of workmanship; weak horizontally) including cracks 
- Weak chimneys broken at roof line 
- Fall of plaster, loose bricks, stones, tiles, cornices, unbraced parapets and architectural ornaments 
- Some cracks in ordinary workmanship and mortar 
- Small slides and caving-in along sand or gravel banks and concrete irrigation ditches will be damaged 
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2 GEOTECHNICAL SITE INVESTIGATION 

2.1 Test Pit Excavation 

A total of 14, numbered DT 1 to DT 14 test pits were excavated on the 16th of October 2024 utilising a 

CAT 428F TLB-type excavator obtained from Messrs. Plus Plant Hire. The position of the test pits is 

indicated in Figure 2 below. The positions of test pits were sited by the client BVI. Profiling and sampling 

were conducted the same day by a competent person, with the pits backfilled with excavated material 

and tampered with the bucket of the TLB.  

 

Generalised soil conditions encountered during the investigation are discussed in Chapter 4 of the report 

with detailed soil profile logs and photographs attached in Appendix A for reference. 

 

 
Figure 3: Excavation of test pit in process.  
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2.2 Dynamic Cone Penetrometer Testing 

Dynamic Cone Penetrometer (DCP) tests were conducted adjacent to all test pits and in the bottom of 

selected test pits based on encountered soil conditions.  

 

The DCP testing gives an estimation on the expected excavation conditions and in-situ bearing capacity 

of the soil materials, with the Unconfined Compressive Strength of the material calculated from the 

obtained penetration rate per blow in mm. The testing is useful to get a basic estimation of existing in-

situ soil conditions, but it must be noted that the results are highly influenced by larger soil particles in 

profile, such as gravel, cobbles and boulders, and also by the in-situ moisture content at the time of 

testing, e.g., wet clays vs dry clays.   

 

Please note: 

• The moisture content of the soil material is expected to influence the bearing capacity of the 

material to a large extent, with significant decreases in bearing expected with an increase in 

material moisture content.  

 

• The indicated kPa ranges of the materials are highly influenced by the DCP cone intersecting 

gravel, cobbles and boulders, shell fragments etc, within the alluvium material, that will result in 

a much higher kPa value than the actual bearing of the material.  

 

DCP data is discussed in Chapter 4 of the report with detailed data and results attached in Appendix A. 
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3 LABORATORY ANALYSIS 

Selected samples were taken of the prominent soil horizons identified during the site investigation for 

detailed laboratory analysis. The samples were submitted to Messrs. Labco (Pty) Ltd, Civil engineering 

materials and geotechnical laboratory in East London on the 2nd of May 2024 for detailed analysis of the 

following: 

• Disturbed soil samples (6 samples) 

o Sieve Analysis including Hydrometer to determine % clay 

o Atterberg Limits 

 

• Disturbed bulk soil samples (4 samples) 

o Foundation Indicators 

o Maximum Dry Density 

o Optimum Moisture Content 

o CBR vs MOD AASHTO density 

o % Swell 

o TRH14 / COLTO Classification 

 

Processed laboratory results are summarised in the Tables below and discussed in Chapter 4. Analysis 

certificates are attached in Appendix B for reference. 
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Table 1: Detailed summarised and processed laboratory results with classifications 
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4 RESULTS 

4.1 Test pit excavation and profiling 

A total of 14, numbered DT 1 to DT 14 test pits were excavated on the 16th of October 2024 utilising a 

CAT 428F TLB-type excavator obtained from Messrs. Plus Plant Hire. The position of the test pits is 

indicated in Figure 2 below. The positions of test pits were sited by the client BVI. Profiling and sampling 

were conducted the same day by a competent person, with the pits backfilled with excavated material 

and tampered with the bucket of the TLB.  

 

The positions of the test pits are indicated in the Figure below, with detailed test pit logs and photographs 

attached in Appendix A. 

 
Figure 4: Detailed layout of test pits 

 

4.2 Excavatability Conditions 

It was possible to mechanically excavate test pits to a depth between 0.95 and 1.75 mbgl ( mean 1.32 

mbgl). Excavation refused at all the test pits refused on siltstone bedrock material encountered from a 

depth of 0.75 to 1.35 mbgl(mean 1.12 mbgl). 

 

Excavatability conditions can be summarised as follow: 

• From Surface to 1.50 mbgl -  Soft Excavation Class to Intermediate excavation 

• From 1.50 mbgl to  2.50 mbgl -  Intermediate to Hard Rock Excavation  
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4.3 Groundwater Occurrences 

No groundwater seepage was encountered in any of the test pits during the investigation. Generally, 

slightly moist to moist soil conditions were encountered across the site. 

 

Pedogenic material (such as calcrete and ferricrete) was also encountered within the transported and 

residual soil , indicating potential poor drainage conditions and varying levels of perched groundwater 

conditions. 

 

4.4 Generalised soil conditions 

The following generalised soil conditions can be expected based on limited point source test pit 

information obtained from test pits. 

 

The site is generally covered by transported soils in the form of colluvium generally composed of clayey 

sand to sandy clay. The material is generally soft to firm consistency and an intact to micro-shattered soil 

structure. The material was encountered from the surface to a maximum depth of 0.75 mbgl. 

 

The transported soil material is underlain by residual siltstone soil material generally composed of sandy 

clay with scattered to frequent gravel and nodular ferricrete (pedogenic).The material exhibits a firm to 

stiff consistency and a micro-shattered to intact soil structure. The material has a maximum thickness of 

0.90 mbgl. 

 

The residual soil material is underlain by a highly to moderately weathered, soft to hard rock, medium 

grained, siltstone bedrock material. The bedrock material was encountered in all the test pits from  a 

depth of 0.75 to 1.35 mbgl (mean 1.12 mbgl). 

 

Detailed test pit logs and photographs are attached at the end of the report. The generalised soil profile 

the site is indicated in the Figure below.   
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Figure 5: Test Pit Positions - Daimler Trucks SA 
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Figure 6: Graphical illustration of soil profiles 
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Table 2 : Excavation Summary - Daimler Trucks SA 
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4.5 Dynamic Cone Penetrometer (DCP) testing 

A total of 14 DCP tests were conducted adjacent to selected test pits to maximum reach or refusal as 

deemed necessary and depending on the nature of the materials. The tests results are highly influenced 

by in-situ moisture content and the occurrence of gravels / cobbles etc as encountered and described in 

the profiles. The testing is however useful to get a basic estimation of existing in-situ soil conditions at 

current moisture levels. Data is summarised in the table below with detailed data attached in Appendix 

A. 

Table 3: Summarised DCP data 

 

4.6 Soil permeability 

The permeability of the soils was determined utilising Hazen’s permeability equation based on the particle 

size distribution (grading analysis D10 fraction) of the materials.  

  

The results indicate that the materials  on site are generally slightly permeable to very slightly permeable 

as indicated in the table below. In-situ permeability testing will be required for confirmation. 

 

Table 4: Summarised soil permeability data 
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4.7 Safe bearing pressures 

The following estimated safe bearing capacities are estimated based on the site investigation and 

interpretation of DCP results. 

• Colluvium / Hillwash       50 - 75 kPa 

• Residual Siltstone       75 kPa 

• Siltstone bedrock (highly weathered)     200 kPa 

• Siltstone bedrock (mod weathered to fresh)    500 kPa 

 

4.8 Heave potential 

The foundation indicator results indicate that residual soil materials are potentially non -expansive to 

slightly expansive due to weighted plasticity indexes of between 4.9 – 14.1% 

• Heave Potential = 3 - 13 mm (Site Class H1 -H2) 

 

4.9 Consolidation settlement potential 

The foundation indicator tests, and site observations indicates that the soil materials (hillwash & residual 

siltstone) materials are potentially highly compressible / collapsible, with expected differential 

consolidation settlement exceeding 10 mm (up to 69 mm calculated). 

• Collapse / Consolidation potential = >10 mm (Site Class C2) 

 

4.10 Site Classification 

Based on the results of the investigation the site can be classified as follow: 

• H1/H2  – estimated total heave of up to 13 mm. 

• C2  – estimated total consolidation settlement >10 mm. 

• R  – shallow bedrock conditions <1.20 mbgl.  

• P  – groundwater seepage / perched groundwater / marshy areas  

 

The NHBRC site classification designation: Site Class C2 – H1/H2 – P(seepage / perched gw) –[R] 
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4.11 Foundation Recommendations 

The site is characterised by moderately deep soils with competent sedimentary bedrock material in the 

form of siltstone generally from a depth of 0.95 to 1.75 mbgl (mean 1.32 mbgl). The composition of the 

transported and residual materials, in combination with the potential perched groundwater conditions 

result in problematic soil conditions that will be prone to ground movement due to consolidation / collapse 

settlement. 

 

The following are basic foundation options for the proposed structures to be developed on site to be used 

as a guideline. The competent horizon is the sedimentary bedrock material occurring from an average 

depth of 1.32 mbgl. Foundation options will have to be discussed based on founding requirements. 

 

• Option 1: Stiffened or cellular raft 

- Stiffened or cellular raft with articulation joints and solid lightly reinforced masonry. 

- Bearing pressure not to exceed 50 kPa. 

- Site drainage and service / plumbing precautions. 

 

• Option 2: Deep strip foundations on competent bedrock  

- Normal construction with drainage requirements. 

- Founding on competent horizon below the problem horizons, i.e., approximately 0.95 – 

1.75 mbgl. 

 

  



Technical report:  2025 / 01/ 09 / GTEC 

AGES Omega (Pty) Ltd 17 

5 SUMMARY & RECOMMENDATIONS 

➢ AGES Omega (Pty) Ltd was appointed to conduct a geotechnical investigation for the proposed 

Daimler Trucks SA Zone 1A of the East London IDZ, with the aim of determining and evaluating 

the engineering geological characteristics of the in-situ soil and rock material underlying the 

project area. 

 

➢ A total of fourteen (14) test pits, numbered DT 1 to DT 14 was excavated with a CAT 428F  4x4 

TLB-type excavator on the 16th of October 2024. The test pits were profiled according to the 

Guidelines for Soil and Rock Logging in South Africa under the guidance of a competent person.  

 

➢ Disturbed soil samples was taken during the site investigation and submitted for detailed 

laboratory analysis for foundation indicators, Atterberg limits, compaction characteristics. 

Processed data is discussed in Chapter 3 of this report. 

 

➢ Results of the investigation are discussed in Chapter 4 of the report. The site conditions can be 

classified as NHBRC Site Class C2 – H1/H2 -P(perched groundwater) – [R] 

 

➢ Foundation options and alternatives are discussed in paragraph 4.11 of the report.  

 

➢ It is essential that suitable surface drainage features and stormwater control be implemented on 

the site around structures to ensure no water is allowed to pond adjacent to the structure or to 

seep into the soils to potentially increase the perched groundwater conditions.   

 

➢ It is recommended that on-site inspections of earthworks, potential foundation solutions if 

considered, open foundation trenches and excavations be carried out by AGES in order to 

identify and evaluate soil conditions at variance with those encountered during the investigation. 
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APPENDIX A 
 

 

Detailed test pit profile logs;  photos and Dynamic 
Cone Penetrometer (DCP) data 
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APPENDIX B 
 

 

Soil laboratory analysis certificates 
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