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1. Introduction  

 
On the 23rd July 2021 Dipabala Solutions (Pty) Ltd appointed Geotechnical Engineering Laboratory (Pty) Ltd 
(GEL) to carry out the geotechnical site investigation for the proposed Luckhof Waste Disposal Facility, 
Letsemeng Local Municipality in the Free State Province. The proposed Waste Disposal Facility will consist 
of the construction of Leachate Containment Structure, Leachate Collection System, Contaminated 
Stormwater Structures, Clean water Stormwater structures, Waste Sorting Facility and the Fencing of the 
entire Facility. 

2. Investigation Objectives 

 
The objectives of the investigation are to: 
 

1. Identify any potential geotechnical hazards;  
2. Define the ground conditions and provide provisional site class designations; 
3. Comment on possible shallow groundwater conditions; 
4. Provide foundation options; 
5. Discuss suitability of on‐site materials for general construction purposes; 
6. Provide earthwork recommendations; 
7. Discuss any shortcomings identified during this study with recommendations on the way 

forward. 
 

The objectives are addressed in the relevant report sections. 

3. Available information 

 
The following available information was used in the assessment: 
 

• 1:250 000‐scale 2924 Koffiefontein geological sheets; 

• Approximate site boundaries; 

• Available Google-Earth satellite images; 

• Detailed soil profile descriptions conducted for the purposes of this assessment; 

• Soil profile photographs; 

• Soil laboratory test results conducted specifically for the assessment; 

• Site layout plan; 

• Local knowledge of the area. 

4. Site Description  

4.1. Site Locality and Existing Services 

 
Luckhoff 
Luckhoff is situated some 180km South-East of the City of Bloemfontein. The proposed site for 
Development is located to the East of Relebohile Township (within 2km), along the R48 Road linking 
Koffiefontein with Pretrusville and Orania (through Luckhoff).  
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The site is currently not accessible through any road, however, there is an existing gravel road to the 
Electricity Substation that could easily be extended to gain access to the proposed site. Generally, the area 
slope towards the western direction at the slope of approximately 3%.   
 
The approximate centre site coordinate is (Decimal degrees): 
 

Lat: 29°44'11.59"S 
Lon: 24°48'10.93"E 

 
The site has an approximate surface area of ~24 Ha. 
 
The site is currently being used as livestock grassing land. The site is within reach of water, sewer and 

electrical services. 

 

 
Figure 1: Locality Map of Luckhoff Township Development  
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Figure 2: Approximate Site Boundary with 5 trial pits positions 

4.2. Site Vegetation and Climate 

The site is currently covered with sporadic natural tall grass with thorny shrubs. There were no trees 

recorded on site. Termites mounds were identified around the area of interest. 

 

The climate of Luckhoff: Luckhoff normally receives about 395 mm of rain per year, with most rainfall 

occurring mainly during summer (January, February and March). The average rainfall values for Luckhoff 

per month; It receives the lowest rainfall (4 mm) in July and the highest (40 mm) in January, February and 

March. The monthly distribution of average daily maximum temperatures shows that the average midday 

temperatures for Luckhoff range from 1°C in June and July to 36°C in December to January. The region is 

the coldest during July when the mercury drops below -5°C on average during the night.   

 

The climate is an important parameter in determining the climatic N‐value, which is a function of the 

rainfall and evaporation rate. The N‐value is used to determine the predominant mode of weathering that 

can be expected in a region. 
 
N=5 represents the boundary between physical and chemical weathering, meaning that for areas with an 

N‐value of less than 5 chemical weathering will predominate, and for areas with an N‐value greater than 5 

physical weathering processes will be the most pronounced (Weinert, 1980). 
 
The Weinert’s N‐value is calculated from the climatic data as follows: 
 
N = (12 x Ej) / Pa 

 
Where;  
Ej = Evaporation during January  
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Pa = annual precipitation 
 
According to the contour map of climatic N‐values for Southern Africa (Weinert, 1980), the expected 

N‐values for the area of study is greater than 5. 

 
 
Figure 3: Macro-climatic regions of Southern Africa 

 

The predominant form of weathering in the area are expected to be Physical of nature, with shallow 

expected soil profiles. The weathering mode is however also influenced by the topography and nature of 

drainage. 
 

5. Method of Site Investigation 

 
The site investigation was carried out on the 07th October, 2021 and involved excavation of five (5) shallow 
soil evaluation test pits with a JCB 4x4 TLB (Backhoe) to an approximate depth of 3.0m or refusal, 
whichever came first. The test pits were profiled using “Revised Guide to Soil Profiling for Civil Engineering 
Purposes in Southern Africa by Jennings JEB, Brink ABA and Williams AAB (1973)”. Two representative soil 
samples were taken from each test pit and the following tests were carried out 
 

• Sieve Analysis 

• Atterberg Limits 

• Hydrometer Test 

• Mod AASHTO 

• CBR 
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These tests were carried out mainly to classify the soils found on the project area and assess their suitability 
for use in construction activities.  

6. Site Geology  

6.1. Regional Geology 

Luckhoff 
General geology of Luckhoff is shown on the Geological Map series of the Republic of South Africa Sheet 
No. 2924 (Koffiefontein), and scale 1:250,000. The area is regionally characterised by the sedimentary rocks 
of Quaternary formation. The area is dominated by Aeolian sand (Qs) with crop up of intrusive rocks 
(dolerite Jd). 

 
 

 
 
                                                                                                                           Luckhoff Location                                                                                                                  
Figure 4: Geological map showing the regional geology of site 

 

Area of Interest 
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6.2. Local Geology 

The local geology of the site may be interpreted from fieldwork results. The site is covered by transported 
soils (Aeolian sand) underlain by intrusive rock (dolerite). The test pit profiling typically confirmed what is 
indicated on the geological sheet and revealed the following elements in the soil profile. 
 

• Transported Soils: These are soils that have been transported by a natural agent (wind-blown sand, 
hill wash, etc) during relatively recent geological times and which have not undergone lithification 
into sedimentary rock or cementation into pedogenic material. 

• Residual soils: Soils derived from the weathering of underlying dolerite rock and have not moved 
from the place of origin as with transported soils 

6.3. Soil Profile 

 
The soil layers found on these project sites are attached as Appendix A of this report and show the 
following soils 
 
 
TP 537 

 
29°44'6.07"S 
24°47'56.22"E 
 
0 – 300 mm  Moist red loose intact silty sand 
300 – 700 mm  Moist greyish white dense intact decomposed sugary gravel 
Refuse at Gravel 
 
 
TP 538 

 
29°44'2.53"S 
24°48'18.43"E 
 
0 – 300 mm  Moist red loose intact silty sand 
300 – 500 mm   Moist brown dense intact decomposed sugary gravel 
Refuse at Gravel 
 
TP 539 

 
29°44'13.59"S 
24°48'25.57"E 
 
0 – 400 mm  Moist red loose intact silty sand 
400 – 1000 mm  Slightly moist grey dense intact sugary gravel 
Refuse at Gravel 
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TP 540 

 
29°44'18.06"S 
24°48'4.99"E 
 
0-700 mm Moist red loose intact silty sand 
700-2100mm Slightly moist yellowish brown loose silty sand 
 
 
TP 541 

 
29°44'11.29"S 
26°48'12.76"E 
 
0-500 mm Dry firm reddish brown silty sand 
500-700mm Slightly moist firm reddish-brown silty sand 
 
The soil profiles from the project site indicate that the site is dominated by reddish silty sand underlain by 
greyish white, brown to grey sugary gravel. In TP 540 reddish silty sand is underlain by yellowish brown silty 
sand. In essence TP 540 comprises mostly of silty sand up to about 2100 mm depth 
 

7. Groundwater Conditions 

 
No groundwater encountered during site investigation. 
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8. Geotechnical Evaluation 

 
The relevant engineering characteristics were evaluated visually during site investigation and soil profiling. 
This evaluation was also done from laboratory testing as discussed below.  

8.1. Foundation Indicator Test Results 

Foundation indicator test results i.e. Hydrometer Test, Sieve Analysis and Atterberg Limits test results are 
summarized in Table 8.1 below.  

Table 8.1   Foundation Indicator Test Results 

TP # Depth (mm) 
Sieve Analysis Atterberg Limits Hydrometer Test 

% < 2.00 
mm 

% < 0.425 
mm 

% < 75 
µm 

GM 
LL 

(%) 
PL 
(%) 

PI 
(%) 

LS 
(%) 

AASHTO 
Class 

% Clay 
Potential 

Heave 

TP 537 0-300 78.5 61 19.1 1.4 19 20 4 1 A-2-4   

TP 537 300-700 45.1 32.1 10.8 2.1 25 19 6 3 A-1-b   

TP 538 0-300 92.2 76.6 33.5 1.0 21 16 5 2 A-2-4   

TP 538 300-500 36.6 17.3 7.2 2.4   NP  A-1-b 0 LOW 

TP 539 0-400 98.5 84.4 37.7 0.8 21 16 5 2 A-4   

TP 539 400-1000 51.7 17.6 7.5 2.2 27 19 8 4 A-1-b   

TP 540 0-700 99.7 89.8 39.8 0.7 22 16 6 3 A-4   

TP 540 700-2100 99.5 89.9 40.4 0.7 23 18 5 2 A-4   

TP 541 300-500 97 94 77 0.3 38 20 18 8.8 A-1-a   

TP 541 600-1800 98.5 84.4 37.7 0.8 23 28 5 2 A-4   

 
The results in Table 8.1 indicate that  
 
Soils from these project sites are classified as A-2-4 (Silty gravel of low compressibility), A-1-b (gravel and 
sand of low compressibility), A-4 (Silty Sand of low compressibility), and A-1-a (Stone fragments, gravel and 
sand of Low compressibility), according to AASHTO classification system.  
 
According to Unified Soil Classification System (USCS), the soil from site classifies as the following GW/GM, 
and SM. 
 
GW: Well graded gravels/Silty gravels, (Gravel-sand mixtures with little or no fines) 
GM: Silty gravels, gravel-sand-silt mixtures (Gravel-sand-silt mixtures (gravel with fines) 
SM: Silty Sands, poorly graded silt-sand mixtures, (Silty sands/sand-silt mixtures) 
 
The USCS indicates that the project soils (GW) consist of Course‐grained soils (more than 50 % retained on 
the 0.075 mm sieve), splits into gravels (50% or more of course fraction retained on the 4.75mm), these 
soils are clean gravels (Gravel-sand mixtures with little or no fines), have low compressibility, low potential 
heave (compressible soils), with an expected range of top soil movement less than 10 (Sandy and gravelly) 
and as a result the sites are classified as S 
 
The USCS indicates that the project soils (GM) consist of Course‐grained soils (more than 50 % retained on 
the 0.075 mm sieve), splits into gravels (50% or more of course fraction retained on the 4.75mm), these 
soils are gravels with fines (Silty gravels, gravel-sand-silt mixtures), have low compressibility, low potential 
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heave (compressible soils), with an expected range of top soil movement between 10-20mm (Clayey 
gravels) and as a result the sites are classified as S1 
 
 
The USCS indicates that the project soils (SM) consist of Course grained soils with more 50% retained on 
0.075 mm sieve, and further split into Sands (with Fines) (50% or more of course fraction passes on the 4.75 
mm sieve). These soils (Silty Sand) thus have low Compressibility, low potential heave and low Potential 
Collapsibility with an expected range of top soil movement between 5-10mm (Silty sands) and as a result 
the sites are classified as C1. 
 
 
In summary  
TP 537, TP 538, and TP 539 = GW/GM and therefore classify as S/S1 
TP 540 and TP 541 = SM and therefore classify as C1 
 

8.2. Compaction and CBR Test Results 

CBR and Compaction tests were carried out on soil samples obtained from the test pits. The results are 
summarized in Table 8.2 below.  
 

Table 8.2  Compaction and CBR Test Results 

TP # Depth (mm) 
CBR @ 

COLTO Class 
100 % 98 % 97 % 95 % 93 % 90 % 

TP 537 300-700 36.3 32.6 31.3 27.5 24.3 19.3 G6 
TP 538 300-500 29.8 26.5 24.8 21.8 18.5 13.8 G7 
TP 539 400-1000 30 26.1 24.0 19.8 15.5 9.5 G7 
TP 540 700-2100 14.0 12.5 12.0 10.8 9.5 7.8 Unclassified 
TP 541 600-1800 14.0 12.5 12.0 10.8 9.5 7.8 Unclassified 

 

Test results in Table 8.2 indicate that soil from Project Site TP 537, 538 and 539 are Classified as G6 and G7 
respectively, whereas in TP540 and TP541 are Unclassified according to COLTO classification systems.  
According to COLTO unclassified materials are unsuitable for use as construction fill material.  

8.3. Shear Strength Parameters 

 
Shear box test was carried out on TP 538b (gravel). The shear strength parameters of this gravel are shown 
in Table 8.3 below. 

Table 8.3  Shear Strength Parameters 

TP # Depth, mm φ’ c’   dry dry 
TP 538b 300-500 39.7ο 17.1 kPa 2375 kg/m3 23.3 kN/m3 2211 kg/m3 21.7 kN/m3 
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8.4. Bearing Capacity 

Bearing capacity determination for this project is done using the shear strength parameters stated above. 
The determination is done per square metre and assuming a factor of safety of 3. Founding depth is also 
assumed to be 1 m. The calculations are shown in Table 8.5 below. 

Table 8.4 Bearing Capacity Determination 

TP # 
Depth, 

mm 
φ’ c’   dry dry qu qa 

TP 74b 350-450 
39.7ο 

17.1 
kPa 

2375 
kg/m3 

23.3 
kN/m3 

2211 
kg/m3 

21.7 
kN/m3 

2213.3 kPa 737.7 kPa 

 

Note: qu  =  ultimate bearing capacity, qa = allowable bearing capacity 

8.5. Seepage 

Falling head test was carried out on TP 538b to determine seepage properties of the soils found on the 
project site. The test results are summarized in Table 8.5 below. 
 

Table 8.5 Falling Head Permeability 

 

TP # Depth (mm) Specific Gravity Permeability, k (cm/s) Degree of Permeability 

TP 538b 300-500 2.770 8.45E-06 LOW 

 
Table 8.6 above indicates that the gravels on the proposed Luckhoff Waste Disposal site possess low degree 
of permeability. 
 

8.3. Impact of geotechnical character on the site 

The proposed Luckhoff Waste Disposal site is located on a dolerite intrusion and partly on sand. The 

material coming from this intrusion is porous and this property makes it easy for the water/leachate to 

flow. During construction of the landfill the gravel from this area will have to be compacted to at least 95 % 

of Mod AASHTO in order to reduce its porosity. 

The site is dominated by reddish silty sand underlain by greyish white, brown to grey sugary gravel and silty 
sand at some points. In terms of US Classification System, the site has GW/GM and SM soils material.  
 
GW/GM can be used for both as founding and filling material for construction as they possess excellent 
compaction characteristics. For the purpose of the Landfill GW/GM material are unsuitable to be used as 
Water retaining Embankments, and have excellent (GW) and average (GM) qualities to be used as None-
water retaining Embankments. 
 
SM can be used as founding material for building foundations as they possess good (density important) 
compaction characteristics; however, they are unsuitable to use as fill material as they possess average 
compaction characteristics. Similarly, for the purpose of the Landfill SM material are suitable (with 
compaction) to be used as Water retaining Embankments, and have average qualities to be used as None-
water retaining Embankments. 



 

Page | 16  

 

 
All materials from this project were excavated using a TLB Excavation and as such the excavation can be 

classified as soft to intermediate excavation as per SABS 1200 D-1988 (as amended 1990). 

 

8.4. Compaction Characteristics 

 
The upper transported topsoil and colluvial materials in general contains high percentages of silts and silty 
sand. The compressibility and compaction ratings, based on the soil classifications are provided in Appendix 
D  
 
 
Materials classifying as “GW” (the coarser grained soils) generally has excellent compaction characteristics. 
Materials classifying as “GM” (the coarser grained soils) generally has excellent compaction characteristics.  
 
Materials classifying as “SM” (the coarser grained soils) generally has good compaction characteristics.  
 

8.5. Slope Stability and Erosion 

No natural steep slopes exist, and natural slope instability cannot occur. 

 

The slopes of the confined vertical inspection trenches were stable during the short period of investigation 

(+/‐ 6 hours) with no indications of bulging/toppling/ravelling. It should however be emphasised that 

instability can be expected in unconfined and confined conditions with an increase in moisture content as 

expected during the wet season. Any excavations should be inspected by a competent person. Any manned 

excavations should be inspected and approved by a competent person as per the health and safety 

regulations. 

 

The general safety regulations (GSR13) which stated that no employer may require or permit any person to 

and no person shall, work in an excavation more than 1.5m deep and which has not been adequately 

shored or braced if there is a danger of the sides of the excavation have a potential for collapse, no longer 

apply. 

 

Regulation 13(2)(b) state that no work in unbraced excavations will be allowed unless: 

1. Battered to angle of repose or 

2. In stable material, and 

3. permission in writing by competent person and where uncertain, 

4. professional assessment in writing. 

 

A competent person (suitably qualified and experienced preferably geotechnical engineer or and/or 

engineering geologist) should inspect any excavations to be entered: 

 

1. Daily, prior to each shift; 

2. After every blasting operation; 

3. After an unexpected fall of ground; 
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4. After substantial damage to any supports; and 

5. After any rain event. 

 

Permission to enter any excavation should be granted in writing by the competent person daily and 

before/after the events as listed above for each separate pipeline section or excavation. The above is 

essential in order to evaluate the safety of the excavation to ensure the safety of persons working and 

around the trenches/excavations. The inspections are to be recorded in a register kept on site and made 

available to an inspector, client, client’s agent, contractor or employee on request.  

 

The excavation work requirements as per the Construction Regulations should be implemented by the 

client/agent/principal contractor/contractor as stipulated in the regulations or as otherwise specified in 

writing by the responsible engineer. 

 

The following batter angles can be considered for low height cut slopes (Less than 3 m deep cuts) for 

planning purposes (the angles should be confirmed by a competent person once excavation details are 

known). 

 

• Permanent slope batter: 1V:2H to 1V:5H (Height and load dependant for slopes within the 

residuum. Batters more than 3m should be evaluated). 

• Temporary slope batter: Maximum of 1V:2H (Height and load dependant. Batters more than 2m 

should be evaluated). 

The upper soils are expected to have a high susceptibility to erosion once exposed and subject to 

concentrated water flow. Basic surface water management will be required to avoid concentrated water 

flow in order to limit excessive soil erosion. 

 

 

Basic erosion control measures will be recommended. Measures may comprise of one or a combination of 
the following: 

• Construction phasing to limit vast exposed areas that may result in high run‐off and concentrated 
water flow; 

• Surface water management to prevent high run‐off rates and concentrated water flow; 

• Temporary surface protection during construction; 

• Permanent surface protection after construction for example grass establishment and/or paving; 

• Physical improvement of the upper soils such as compaction in order to increase resistance to 
erosion; 

• Subsurface drainage where expected seasonal perched water contacts are exposed by possible 
cuts/excavations. 

 
Site water management will be recommended, especially if the construction phase is during the wet 
season, in order to avoid concentrated water flow that may result in severe erosion of the upper soil 
horizons and/or undercutting of structures. 
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9. Construction Material  

9.1. Suitability for Use in Soil Mattress Construction 

The basic concept behind soil mattresses is that that material should be: 

 

• Workable; 

• Have a low compressibility once compacted (within the allowable tolerances of the structure/s); 

• Have a low heave once compacted (within the allowable tolerances of the structure/s); 

• Have suitable bearing capacity for the proposed foundation loads. 

 

Considering the low expected and assumed induced loads, the following expected performances are 

assigned to the different soil horizons present on site: 

 

Topsoil: Not ideal due to presence of organic matter and roots. Can be considered if roots are removed. 

 

Colluvium: Considered an excellent source for mattress construction due to high percentages of sand and 
gravel.  
 

9.2. Suitability for Use as Pipe Bedding and Backfill 

The bedding and blanketing material can be evaluated by SANS or the more relaxed Department of Water 

Affairs (DWA) specifications. DWA developed a relaxed bedding specification especially for areas where 

materials with specifications as per SANS cannot be obtained. The specifications are summarized in Table 

9.1. 

Table 9.1: Relaxed Pipe Bedding Specifications (DWA) 

 

 
 
Selective on‐site materials (generally the topsoil) may be considered suitable for pipe bedding “Finely 
Graded A” as per the DWA relaxed specifications, providing that stones in excess of 10mm are sieved from 
especially the 75mm of material immediately surrounding the pipe. 
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10. Foundation Design 

 
Considering all the test results of the soil samples taken from the project site as well as the potential 
expansiveness of the soil; the site is classified as S/S1/C1. 
 
For S site class, normal construction (Strip footing or slab-on-the- ground foundation (No reinforcement 
required)) and for S1 and C1 site class, modified normal construction (lightly reinforced strip footings, 
Articulation joints at all internal/external doors and openings, light reinforcement in masonry) are 
recommended respectively. Site drainage and services/plumbing precautions are also recommended. 
Foundation pressure not to exceed 50 kPa. 

11. Conclusions and Recommendations 

 
Considering site visits and investigations, fieldwork and laboratory test results; it is concluded as follows 
 

 

• Refusal was encountered on test pits TP 537, TP 538 and TP 539, the rest of the remaining test pits 

(TP 540 and TP 541) refusal was not encountered. 

• The site is dominated by silty sand underlain by greyish white, brown to grey sugary gravel and silty 
sand at some points. In terms of Unified Soil Classification System, the site has GW/GM/SM soils 
material.  

 
GM are suitable for use as foundation material in construction and have excellent 
compaction characteristics if used as fill material. 
 
GW are suitable for use as foundation material in construction and have excellent 
compaction characteristics if used as fill material. 
 
For the purpose of the Landfill GW/GM material are unsuitable to be used as Water 
retaining Embankments, and have excellent (GW) and average (GM) qualities to be used 
as None-water retaining Embankments. 
 
SM material can be used as founding material for building foundations; however, they are 
unsuitable to use as fill material as they possess average compaction characteristics. 
 
Similarly, for the purpose of the Landfill SM material are suitable (with compaction) to be 
used as Water retaining Embankments, and have average qualities to be used as None-
water retaining Embankments. 
 

 

• The site is classified as S/S1/C1 
For S site class, normal construction (Strip footing or slab-on-the- ground foundation (No 

reinforcement required)) 
For S1 and C1 class Site, modified normal construction (lightly reinforced strip footings, 

Articulation joints at all internal/external doors and openings, light reinforcement in 
masonry) is recommended. Site drainage and services/plumbing precautions are also 
recommended. 
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• Degree of permeability for gravels on this site is low. Since the gravel will be forming the base of 
the landfill, it is recommended that this material should be compacted to at least 95 % of Mod 
AASHTO in order to reduce its porosity 
 

• TP 538b brown sugary gravel gives the ultimate and allowable bearing capacities of 2213.3 kPa and 

737.7 kPa respectively 

 

• The groundwater movement of the site was not monitored during wet‐season cycles and the 
degree of seasonal seepage are not known. Site water management is recommended,  
especially if the construction phase is during the wet season, in order to avoid concentrated 
water flow that may result in severe erosion of the upper soil horizons and/or undercutting of 
structures 

 

12. Way Forward 

 

A competent person should inspect all open trenches, cuts and foundation excavations to identify 
conditions that may vary from the encountered conditions as discussed in this assessment. These 
inspections and modifications are generally termed the “Phase 2 assessment” or “Construction report”. 
 
It is recommended that a competent person is present during material selection, placement and 
compaction. 
 
Proper quality control measures should be implemented for the soil mattresses and compaction below 
floors/foundations. No load schedules or foundation specifications were available at the time of writing this 
report. The guidelines provided are generic of nature. The design engineer should ideally calculate the 
necessary or consult with the evaluator of this report if any high load or sensitive footings, structures or 
foundations with high expected eccentricities are planned. These footings/structures should ideally be 
evaluated and optimised. 
 

13. Report Provisions 

 

While every effort was made during this assessment to identify the different geological materials, areas 
subject to a perched water table, hydrogeological conditions, areas of poor drainage and to estimate their 
distribution, it is impossible to guarantee that isolated zones of significantly different conditions have not 
been missed. Areas of poorer conditions are however not likely. 
 
For this reason, this investigation has sought to highlight the significant issues regarding the influence of 
the proposed development on the geological environment to provide prior warning to the developer and to 
suggest precautionary measures. 
 
The report may only be distributed in its full context. Geotechnical Engineering Laboratory (Pty) Ltd. and/or 
any of its employees or sub‐contractors will not be held liable for any damages caused due to 
misinterpretation of the findings and/or recommendations due to selective data presentation or 
distribution. 
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Appendix A Soil Profile 
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Appendix B Photos 
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Appendix C Summary of Results 
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Appendix D Tables of General Information 
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ɸ' = 39.7 °
c' = 17.1 kPa
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c' = 17.1 kPa
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Sample Depth: Dry Density: w H1 H2
Number: m kg/m³ % cm cm h m s

TP74b 0.35-0.45 2103 7.4 60 12.5 4 26 48

GF39 Rev2

Test Mothod: ASTM D2434:1974

Geolab Job Nr: G18-082

Remoulded to:
Permeability

cm/s
8.45E-06

Time

2018-04-13Date:

Falling Head Permeability

Project: Laboratory Testing
Client: Civil Engineering Laboratory

Geotechnical Laboratory
                      T +27 12 813 4936 

E Geolab@soillab.co.za
Geolab

www.soillab.co.za
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Table D1: Unified Soil Classification System (from ASTM D 2487) 

 

 



Table D2: AASHTO Soil Classification System (from AASHTO M 145 or ASTM D3282) 

 

 



Table D3: Engineering suitability ratings based upon Unified Soil Classification groups 

 



Table D4: Typical material properties (Unified Soil Classification System) 

 

 

 

 

 

  

 

 

 



Table D5:  Residential Site Class Designations (SAICE, 1995) 

 

 



Table D6:  Residential Site Class Designations (SAICE, 1995) 

 

 

 

 



Table D6:  Residential Site Class Designations (SAICE, 1995) 

 

 

 

 



Table D7: Foundation design, building procedures and precautionary measures for single-
storey residential buildings founded on expansive soil horizons (SAICE, 1995)

 


