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Executive Summary

An engineering geological investigation with reference to GFSH-2 specification was conducted
for Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana, Northwest Province,
with the aim to assess aspects such as geology, relief and subsoil conditions which may
influence the planned development in the area. The site is underlain by quartzite,
conglomerate & greywacke, of the Bothaville Formation, Platberg Group of the Ventersdorp
Supergroup. Surficial deposits include quaternary hillwash covering the lithology. The
mechanical properties of the soil layers were determined by means of laboratory tests
performed on representative disturbed samples taken during the profiling of trial pits. The
obtained site information is evaluated with regard to the development of masonry structures
by the application of standard evaluation techniques. Development zonation for township
development according to the NHBRC and SAIEG guidelines were done, characterizing the
geotechnical conditions of the site. The site is underlain by quartzite with highly collapsible
properties, with an estimated total collapse of up to 15mm measured at surface, and the
majority of the site mainly classified as site class C2. Foundations will therefore require special
foundation techniques such as proper compaction techniques and lightly reinforced strip
footings with articulation joints at all internal and external doors and openings with light
reinforcement (brickforce) in masonry, or soil replacement by an engineered fill soil raft,
stiffened or cellular rafts and even piled foundations. Excavatibility may hamper the placement
of some services in some areas. Special care must be taken to ensure adequate surface
drainage to prevent the accumulation of water next to structures. A concrete apron of at least
1,0m around structures are prescribed, and we recommend no gardening around structures
to keep the moisture content as stable as possible. These proposed mitigation measures will
be sufficient to successfully address the anticipated geotechnical problems and to ensure the
sustainable development as planned.
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APPENDICES

APPENDIX A: FIGURES

Figure 1: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Regional Locality Map.

Figure 2: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Topography Map.

Figure 3: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Drainage and Infrastructure Map.

Figure 4: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Geology Map.

Figure 5: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:

Engineering Geological Zone Map with Test Positions on Google Image.

APPENDIX B: SOIL PROFILES
Soil Profiles Tabled Summary
Soil Profile Descriptions
Soil Profile Photographs

APPENDIX C: LABORATORY RESULTS
Table A: Summary of Laboratory Results
STL Summary of Results
STL Laboratory Results

APPENDIX D: TABULAR EXPLANATION OF ZONING
Extract from: THE SOUTH AFRICAN INSTITUTE OF ENGINEERING GEOLOGISTS (SAIEG), 1997.
Guidelines for Urban Engineering Geological Investigations.

Table 1. Categories of Urban Engineering Geological Investigation

Table 2. Geotechnical Classification for Urban Development:
Partridge, Wood & Brink (1993)

Table 3. Residential Site Class Designations:
SAICE, SAIEG & NHBRC (1995)

APPENDIX E: DATA INPUT SHEETS

Site Specific Data Input Sheets
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1. INTRODUCTION AND TERMS OF REFERENCE

On request of Mr Koot Raubenheimer of Maxim Planning Solutions in Klerksdorp, an
engineering geological investigation was conducted for Tigane Extensions 7 and 8,
Hartbeesfontein, Klerksdorp Matlosana, Northwest Province, and communication
between us and the abovementioned parties lead to the field work, commencing on 3
September 2019.

The aim of this investigation was to identify and evaluate any possible engineering
geological problems before township proclamation.

This report is based on the in-situ evaluation of all the representative soil horizons
within the ground profile, visual results of the site visit and other relative exposed
geotechnical properties on site and derived from interpretation of laboratory results.

The proposed development site of 174 ha is for Tigane Extensions 7 and 8,
Hartbeesfontein, Klerksdorp Matlosana, on a portion of the remaining portion of the
farm Uraan 295IP and a portion of the remaining portion of the farm Vogelstruisfontein
273IP, located north of Tigane & Hartbeesfontein. Figures 1-6 in Appendix A
delineates the site.
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2. INFORMATION USED IN THE STUDY

The following was consulted during the investigation:

2.1 The geological map 2626 West Rand. Scale 1:250 000. The Geological Survey
of South Africa.

2.2  The topography map 2626C Klerksdorp Chief Directorate: Surveys and Land
Information, Mowbray.

3. SITE DESCRIPTION

3.1 PHYSIOGRAPHY
3.1.1 Topography

The site is located on a shallow to moderate northwestern slope towards the drainage
feature on site.

3.1.2 Climate

The region is characterized by summer rainfall with thunderstorms, with annual low
rainfall figures of 625 mm (Potchefstroom - Agriculture), recorded at the closest
weather station to the site. Winters are dry with frost common. The warmest months
are normally December and January and the coldest months are June and July.

An analysis of the data confirms a Weinert’s N-Value in the order of 2,4 for Klerksdorp.
The chemical decomposition of rocks will therefore be dominant over mechanical
disintegration, and deep soil horizons will be expected in areas of poor drainage,
underlain by igneous rocks. Storm water drainage and road pavement design must
incorporate the climatic extremes above.

3.1.3 Vegetation

The area is typically characterized by sourish mixed bushveld veld type (Acocks,
1988).

The site itself is covered by sparse grasslands of which some was used as agriculture
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land, and few indigenous thorn trees are present on site within the stands.

4. NATURE OF INVESTIGATION

4.1 SITE INVESTIGATION
All available information was studied before and during the site visit.

The investigation commenced with a desk study, where all relevant information is
collected and compiled on a base map. The site was divided into land forms, after
which the accuracy of the information was checked by means of a field visit.

Test pits were dug and representative disturbed samples were collected and tested.
The position of the test pits are represented in FIGURE 5 (Appendix A). The soll
profiles were described according to the methods described by Jennings et al
(Jennings 1973). This method describes each horizon in terms of moisture content,
colour, consistency, structure, type of soil and origin of the soil.

Disturbed samples of the soil materials were taken for laboratory analysis. The
gradings of the soils were determined by sieve and hydrometer analysis, resulting in
cumulative grading curves.

The mechanical properties of the soil material are described in terms of the liquid limit
and plasticity index (determined by means of the Atterberg Limit tests) and the linear
shrinkage. These values can be used to calculate the potential expansiveness of the
soils, and to evaluate the materials for use as construction material. The consistency
of a soil is described by means of its Atterberg limits, where the effect of a change in
the moisture content on the consistency of a cohesive soil is measured. According to
Cernica (1982) these tests are useful "mostly for soil identification and classification".
It can also be used to determine the mechanical properties of cohesive soil material.
Note that cohesionless soils (i.e. sandy material) cannot be tested for plasticity or
collapse potential as this material does not contain enough fines to exhibit consistency.
The taking of undisturbed samples was not possible due to disintegration.

The linear shrinkage test to determine the percentage shrinkage that can be expected,
is performed by wetting a soil to approximately its liquid limit and drying the resultant
paste in a linear shrinkage mould.



The potential expansiveness of a soil depends upon its clay content, the type of clay
mineral, its chemical composition and mechanical character. A material is potentially
expansive if it exhibits the following properties (Kantey and Brink, 1952):

clay content greater than 12 percent,
plasticity index of more than 12,

liquid limit of more than 30 percent, and
linear shrinkage of more than 8 percent.

The potential expansiveness (low, medium, high, very high) is calculated by means of
Van der Merwe's method (Van der Merwe, 1964), where the equivalent plasticity index
versus the clay content of the material is plotted on a graph divided into heave
categories. If any sample in the study area classifies as potentially expansive, the
amount of heave or mobilization in mm measured on the surface will be calculated.

42 LABORATORY TESTS

Sampling was reduced according to the limited variability of the geotechnical character
and simplicity of the entire sites as well as accessibility to the almost totally built up
area comprising double and single story upmarket houses with associated
infrastructure.

No consolidometer or potential collapse tests were done as it was impossible to secure
any undisturbed soil sample required for these tests.

No soil chemistry samples were tested as all new developments use synthetic pipes
not reactive to soil aggressiveness.

The disturbed samples taken during the investigation were tested by the accredited
laboratory of Spesialised Testing Laboratory in Pretoria to determine their physical

properties.

Indicator tests include a grading analyses, the determination of Atterberg limits and
linear shrinkage.

The results are represented in Appendix C.



5. SITE GEOLOGY AND GROUNDWATER CONDITIONS

5.1 Geology

The area is underlain by quartzite, conglomerate & greywacke, of the Bothaville
Formation, Platberg Group of the Ventersdorp Supergroup. Surficial deposits on site
include quaternary ferricrete and hillwash, covering the lithology.

No dolomite occurs in the area and no stability investigation is required.

5.2 Groundwater Conditions

Plate flow is the dominant drainage pattern on site, and the site is drained in a northern
direction towards the Buisfontein Spruit, and the east wards towards the Schoon Spruit

east of the site.

The permanent or perched water table on site is deeper than 1,5m below ground
surface. Slow percolation of water within the clay is expected.

6. GEOTECHNICAL EVALUATION

6.1 ENGINEERING AND MATERIAL CHARACTERISTICS

6.1.1 SOIL PROFILES

All terrain land forms or mapping units were extensively sampled and more than
adequate representative characterization of each unit took place.

The soil profiles with accompanied plates are represented in Appendix B.

Typical profile

Dry to slightly moist, orange to reddish brown, very loose, open textured, clayey sand.
Hillwash.

End of hole in medium, well rounded, quartzite pebbles and sometimes fericrete nodules.
Pedogenetic / Pebble marker.
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Dry, white, dense, intact, sand with quartzite gravel. Slightly weathered quartzite.

Refusal of TLB on sandy gravel of slightly weathered quartzite pebbles or core stones
or slightly weathered quartzite.

Although some problems regarding excavatability can be expected on the site, the
competent TLB refused in a few test pits with an average depth of 2,03m reached,
generally ranging from 1,5 to 2,7m in refusal depth. Shallow rock and rock outcrop
were noted and quartzite core stones are expected that can cause differential
settlement, and it will also increase development cost as pneumatic tools and even
blasting may be required to reach installation depths for services in some places.

To ensure the stability of excavations, it will need standard sidewall protection in all
excavations exceeding 1,5m.

6.1.2 LABORATORY RESULTS

Sampling took place according to the limited variability of the geotechnical character
according to the land forms and simplicity of the entire site. All terrain land forms or
mapping units were extensively sampled with more than adequate representative
characterization of each identified zone or unit.

No consolidometer or potential collapse tests were done as it was impossible to secure
any undisturbed soil sample required for these tests.

The low clay percentages tested between 3 to 18% with plasticity indexes ranging
from slightly plastic up to 11, with liquid limits from not determined up to 24% and linear
shrinkage percentages between 0 and 5%.

The PRA classification was mainly A-4 (8 samples) as low compressible silt to A-2-4
(9 samples) as sand and gravel with low plasticity silt fines. According to the Unified
System it was classified as mainly SC-SM (14 samples): clayey silty sand or poorly
graded sand silt clay mixtures.

The material tested low in expansive potential (all 19 samples) according to the
method of heave estimation of Van der Merwe with no expected heave measured at
surface in all the test pits.
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Special foundation techniques and construction methods will be required for
development on the site.

Due to the level of development within the area, the likelihood for the development of
borrow pits on the site is low. All road building and construction materials will be
sourced from established commercial activities in and around Klerksdorp.

6.2 SLOPE STABILITY AND EROSION

The potential for lateral soil movement or erosion is medium to high, and the sandy
hillwash may be washed away during thunderstorms, although the relative flat
topography prevents this from reaching problematic status.

Except for local slope instability within opened trenches and the collapse of pit side
walls, no other slope instability is expected within these areas.

6.3 EXCAVATION CLASSIFICATION WITH RESPECT TO SERVICES

The excavation characteristics of the different soil horizons encountered have been
evaluated according to the South African Bureau of Standards standardized
excavation classification for earthworks (SABS — 1200D) and earthworks (small works
— SABS 1200DA). In terms of this classification and the in-situ soil/rock consistencies
as profiled, the relationships given below are generally applicable:

1. “soft excavation” - very loose/very soft through to dense or stiff.
2. “intermediate excavation” - very dense/very stiff through to very soft rock.
3. “hard excavation” - soft rock or better

Problems regarding excavatability can be expected on small portions of the site, with
some sub outcrop or shallow quartzite rock and quartzite rock outcrop areas that
classified as hard rock excavation.

The upper hillwash comprising of sand is relatively easily excavated by hand, and it
was classified as soft in restricted and non-restricted excavation (SANS 1200 D).

To ensure the stability of excavations, it will need standard sidewall protection in all
excavations exceeding 1,5m.
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6.4 IMPACT OF THE GEOTECHNICAL CHARACTER OF THE SITE ON
HOUSING DEVELOPMENTS

During the engineering geological investigation it is essential to determine and quantify
the extent of potential problems associated with the area (addressed in bold below),
before proper township proclamation. The ideal conditions for urban development may
be listed as follows:

* A smooth surface gradient with slopes less than 12°. Accessibility should not
be restricted by topography (plateau areas).

* No potential for slope instability features - landslides, mud flows.

* Easy excavation for foundations and installation of services (normal depth of
1,5 m required).

* Foundations above the ground water level or perched water table, with not too
low permeability.

* Development above the 1:50 year flood line.

* Adequate surface and subsurface drainage conditions, with minimal erosion
potential.

* No presence of problematic soils, for example heaving clays, compressible

clays, sand with a collapse potential, or dispersive soils, that will require
expensive remedial measures.

* No potential for surface subsidence due to the presence of dolomite (sinkholes)
or undermining.

* No damaging differential subsidence or movement (less than 5mm total
movement at the surface allowed).

* The site should be placed away from potential pollutants such as waste

disposal sites.

6.4.1 EVALUATION FOR URBAN DEVELOPMENT

The presence of ferricrete indicates that perennial fluctuations of ground water will be
encountered on site, proving that a seasonal perched water table may exist.

Special care must be taken to ensure adequate surface drainage to prevent the
accumulation of water next to structures. A concrete apron of at least 1,0m around
structures are prescribed, and we recommend no gardening around structures to keep
the moisture content as stable as possible.
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The sites contain moderately to highly collapsible soil, and foundations may need
special treatment to withstand movement associated with the variation in moisture
content of the soil.

Some problems regarding excavatability can be expected on the site reflected in the
R classification of the zone due to the presence of quartzite.

Retaining walls as well as slope stabilization measures are recommended on all
constructed embankments exceeding 1,5m.

Mining activities in the areas and a history of mining and possibly contaminated land
were not identified on the site. The site itself is located a distance from any active
mining operations and in an inactive area regarding seismic activity.

Storm water diversion measures such as ponding pools are recommended to control
peak flows during thunderstorms. Drainage systems along the existing roads from

town should be well maintained.

All embankments must be adequately compacted and planted with grass to stop
excessive erosion and scouring of the landscape.

7. SITE CLASSIFICATION

By grouping together all the land facets with the same geotechnical characteristics,
the site can be divided into development zones, this being the main objective or result
of a phase 1 engineering geological investigation. Each zone can therefore be defined
as a grouping of areas with specific geotechnical properties placing similar constraints
upon development. With the above-mentioned criteria in mind, the study area can be
divided into typical development zones for residential development (SAICE, SAIEG &
NHBRC, 1995):

Land suitable for development: Standard foundation techniques and normal
construction with normal site drainage and standard building practice will be adequate
for development.

Land suitable for development with precaution or risk: A few precautionary
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measures for problematic soils in this zone are necessary before urban development
can be initiated, with a higher than normal cost implication to overcome geotechnical
constraints. The risk of restricted excavatability for the placing of services induces a
higher cost for development.

Land not suitable for development typically comprises of the drainage features that
are susceptible to annual flooding below the 1:50 year flood line, and is also
associated with perched water tables. Land in close proximity of unstable ground such
as a potential slope failure or mud flow induced by rainfall is also not suitable for
development.

On account of the field observations, laboratory results, previous experience and
engineering properties of the soil, it is zoned as follows (SAIEG,1997- See tabular
explanation of classification in Appendix D):

7.1 ENGINEERING GEOLOGICAL ZONATION

Modified Normal to Special Development:

Site Class C2/2A:

Hillwash comprising orange to dark reddish brown silty clayey sand sometimes with fine gravel
represents a medium to highly collapsible soil, with thickness in excess of 0,75m, and an expected
range of up to 15mm of total soil movement measured at surface, form this zone on site. Foundations
will therefore require modified normal foundation techniques such as lightly reinforced strip footings or
reinforced boxed steel in slightly widened strip foundations, the use of split construction techniques or
articulation joints at all internal and external doors and openings with light reinforcement (brickforce) in
masonry, or soil replacement by an engineered fill soil raft with a COLTO classification of G5 or better,
by removing all or part of the expansive horizon to 1,0m beyond the perimeter of the structure and
replacing with inert backfill, compacted to 93%MOD ASSHTO density at or near optimum moisture
content, where after normal strip footing foundations can be used. Site drainage, a concrete apron of
1,0m around all structures and plumbing and service precautions are advised. It is classified as C2 in
terms of the NHBRC guidelines (1995) or the SAICE Code of practice (1995) and 2A after the
classification for urban development (Partridge, Wood & Brink).

Suitable for development with precaution

Site Class PR:

Quartzite rock outcrop and sub-outcrop will restrict excavatability required during service installation as
well as foundation excavations. Blasting or difficult excavation operations will dramatically increase the
development cost in this zone.

Site Class PQ:

Areas where small quarries or filling or dumping of spoil were identified must be rehabilitated before
any construction can be allowed, and backfilling with an engineer's material with a COLTO classification
of G5 or better may improve the developability of these zones, but these operations will dramatically
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increase the development cost in this zone.

Undevelopable:
Site Class PD/PDM:
Perennial drainage features where the 1:100 year flood line will determine or specify the allowable

distance of development from rivers, usually at least 32m from the center of the river (PD), with adjacent
areas subject to perennial wetness where seasonal marshy conditions may be encountered (PDM).

8. FOUNDATION RECOMMENDATIONS AND SOLUTIONS

8.1 Consolidation or collapse settlement

Site Class C (Estimated total Settlement of less than 5mm):

Normal Construction:
Minor collapse settlement requires normal construction (strip footing and slab on the ground)
with compaction in foundation trenches and good site drainage.

Site Class C1 (Estimated total Settlement of between 5 and 10mm):

Modified normal construction:

Reinforced strip footing and slab on the ground.

Articulation joints at some internal and all external doors and openings.
Light reinforcement in masonry.

Site drainage and service/plumbing precautions recommended.
Foundation pressure not to exceed 50 kPa (single storey buildings).

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 light reinforcement in strip foundation and masonry.

Deep strip foundations
Normal construction with drainage precaution.
Founding on a competent horizon below problem horizon.

Soil Raft

Remove in situ material to 1,0m beyond perimeter of building to a depth and width 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 and masonry.

Site Class C2 (Estimated total Settlement of more than 10mm):

Stiffened strip footings, stiffened or cellular raft

Stiffened strip footings or stiffened or cellular raft with articulation joints or solid lightly
reinforced masonry

Bearing pressure not to exceed 50 kPa.

Fabric pressure not to exceed 50 kPa.

Site drainage and service/plumbing precautions.
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Deep strip foundations
See C1

Compaction of in situ soils below individual footings
SeeCl

Piled or pier foundations

Reinforced concrete ground beams or solid slabs on piled or pier foundations.
Ground slabs with fabric reinforcement.

Good site drainage.

Soil Raft
See C1



9. DRAINAGE

The site is located on a shallow to moderate slope in a northern direction towards the
Buisfontein Spruit, and the eastwards towards the Schoon Spruit east of the site.

Plate flow is the dominant drainage pattern on the site, and a prominent drainage
feature or channel intersects the site towards the northwestern portion.

The drainage systems from culverts for the roads should be incorporated within the
roads.

Seepage and the presence of perennial fluctuations of ground water were encountered
on site, proving that a seasonal perched water table may exist. A ferruginised profile
or ferricrete indicates that some perennial water level fluctuations may occur.

Ground water in the form of seepage was not intersected in any test pit during the
investigation, but normal water tightening techniques such as damp course on
foundation levels are required.

The expected high permeability of the sand will increase the possibility that leachate
from sanitation systems to reach the ground water along the quartzite bedrock, and a
closed water borne sewage system is recommended as the high percolation rate
through this material may result in leachate reaching and polluting water systems.
There is also a good possibility that unstable side walls of pits may cave in.

The depth of excavation also restricts the use of open pit latrines on the site in certain
areas.

Special care must be taken to ensure adequate surface drainage to prevent the
accumulation of water next to structures. A concrete apron of at least 1,0m around
structures are prescribed, and we recommend no gardening around structures to keep
the moisture content as stable as possible.

Storm water diversion measures such as ponding pools are recommended to control
peak flows during thunderstorms.

All embankments must be adequately compacted and planted with grass to stop any
excessive erosion and scouring of the landscape.



10. CONCLUSIONS

1. The proposed development of Tigane Extensions 7 and 8, Hartbeesfontein,
Klerksdorp Matlosana, about 174 ha in size was investigated to determine the
engineering geological properties that will influence the planned township
development.

2. The area is underlain by quartzite, conglomerate & greywacke, of the Bothaville
Formation, Platberg Group of the Ventersdorp Supergroup. Surficial deposits
include quaternary calcrete and colluvium, covering the lithology on site.

3. Some problems are foreseen regarding the excavatability to 1,5m depth on
portions of the site.

4, Special care must be taken to ensure adequate surface drainage to prevent the
accumulation of water next to structures. A concrete apron of at least 1,0m
around structures are prescribed, and we recommend no gardening around
structures to keep the moisture content as stable as possible.

5. Zoning of the site revealed zones with constraints regarding the
compressibility, as well as the expansive properties of the soil, and shallow
rock and core stones may hamper the placement of services.

6. The following Zones were identified:

Modified Normal to Special Development:

Site Class C2/2A: Hillwash comprising orange to dark reddish brown silty clayey sand sometimes with
fine gravel represents a medium to highly collapsible soil, with thickness in excess of 0,75m, and an
expected range of up to 15mm of total soil movement measured at surface, form this zone on site.
Foundations will therefore require modified normal foundation techniques such as lightly reinforced strip
footings or reinforced boxed steel in slightly widened strip foundations, the use of split construction
techniques or articulation joints at all internal and external doors and openings with light reinforcement
(brickforce) in masonry, or soil replacement by an engineered fill soil raft with a COLTO classification
of G5 or better, by removing all or part of the expansive horizon to 1,0m beyond the perimeter of the
structure and replacing with inert backfill, compacted to 93%MOD ASSHTO density at or near optimum
moisture content, where after normal strip footing foundations can be used. Site drainage, a concrete
apron of 1,0m around all structures and plumbing and service precautions are advised. It is classified
as C2 in terms of the NHBRC guidelines (1995) or the SAICE Code of practice (1995) and 2A after the
classification for urban development (Partridge, Wood & Brink).

Suitable for development with precaution

Site Class PR: Quartzite rock outcrop and sub-outcrop will restrict excavatability required during service
installation as well as foundation excavations. Blasting or difficult excavation operations will
dramatically increase the development cost in this zone.




Site Class PQ: Areas where small quarries or filling or dumping of spoil were identified must be
rehabilitated before any construction can be allowed, and backfilling with an engineer's material with a
COLTO classification of G5 or better may improve the developability of these zones, but these
operations will dramatically increase the development cost in this zone.

Undevelopable:

Site Class PD/PDM: Perennial drainage features where the 1:100 year flood line (PD) will determine
or specify the allowable distance of development from rivers, usually at least 32m from the center of the
river with areas subject to perennial wetness where seasonal marshy conditions may be encountered
(PDM).

7. Special construction techniques must be used to enable proper development
including the use of compaction techniques with steel reinforcement or soil
rafts and even piled foundations or stiffened or cellular rafts as described.

8. This investigation was done to reveal the geotechnical properties on site
with the techniques as described to form our opinion. Although every
possible factor during the investigation was dealt with, it is possible to
encounter variable local conditions. This will require the inspection of
foundations by a competent person to verify expected problems.

Engineering geologist:

DAVID S. VAN DER MERWE
B.Sc. (Hons)(Enggeol.)(Pret.)
Pr. Sci. Nat. Nr. 400057/96; MSAIEG Nr. 93/154; NHBRC REG Nr. 600444.
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APPENDIX A: FIGURES

Figure 1: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Regional Locality Map.

Figure 2: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Topography Map.

Figure 3: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Drainage and Infrastructure Map.

Figure 4: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Geology Map.

Figure 5: Tigane Extensions 7 and 8, Hartbeesfontein, Klerksdorp Matlosana:
Engineering Geological Zone Map with Test Positions on Google
Image.
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Soil Profile Photographs

APPENDIX C: LABORATORY RESULTS
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STL Summary of Results
STL Laboratory Results
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Table 2. Geotechnical Classification for Urban Development:
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Site Specific Data Input Sheets
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Fgure 3: Geology Map
Theslels sartzite &grey B Tigane X7 & 8, Hatbeesfonkin, Nodhwest Provnce.
of the Bothavile Formation, Platberg Group of the
Ventersdorp Supergroup.
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APPENDIX B: SOIL PROFILES

Soil Profiles Tabled Summary
Soil Profile Descriptions
Soil Profile Photographs



Test Samples Hillwash Pebble marker Quartzite

Pit Depth

Nr m
T 1 0,8
T 2 0,2
T 3 0,6
T 4 0,6
T 5 0,8
T 6 0,4
T 7
T 8
T 9
T 10
T 11
T 12 0,4
T 13 0,7
T 14 0,8
T 15 0,8
T 16 0,8
T 17 0,8
T 18 0,8
T 19 0,8
T 20 0,2&0,8
T 21 0,3
T 22 0,8
T 23 0,8
T 24

19 Samples

No water was encountered in any test pit
Acompetent CAT 424D 4X4 TLB was supplied by Toni.

Depth
Omtom
2,5
25
1,9
2,0
2,5
2,5
0,6

0,2
25
0,5
25
1,2
1,2
1,2
1,2
15
15
15
0,5
15
15
0,3

Depth
tom

2,7+
2,7+
2,0+

2,7+
1,0
2,7+
25
25&2,7
25&2,7
25&2,7
25&2,7
25&2,7
22824
11
2,1
25&2,7
1,2

Depth
tom

0,2

12+

2,7+

2,03m

PR

Remarks

Quarry
Erosion channel

Erosion channel

End of hole

Refusal on quartzite pebbles
Refusal on quartzite pebbles
Refusal on quartzite pebbles
Qutcrop

OQutcrop

Quarry refilled

Cemetery

Refusal on quartzite.
Refusal on quartzte pebbles
Refusal on quartzte.
Refusal on quartzite pebbles
Refusal on quartzte pebbles
Refusal on quartzte pebbles
Refusal on quartzte pebbles
Refusal on quartzte pebbles
Refusal on quartzite pebbles
Refusal on quartzite pebbles
Refusal on quartzite pebbles
Refusal on quartzite pebbles
Refusal on quartzite pebbles

GPS Coordinates

X Coord Y Coord

26°43'41,88" S 26°24'36,53" E
26°43'42,24" S 26°24'37,29" E
26°43'39,37" S 26°24'36,77"E
26°43'47,48" S 26°24'43,14"E
26°43'41,96" S 26°24'49,21"E
26°43'39,33" S 26°25'05,23" E
26°43'4291" S 26°25'03,45" E
26°43'44,50" S 26°25'05,66" E
26°43'46,33" S 26°25'08,40" E
26°43'45,96" S 26°25'11,18"E
26°43'40,59" S 26°25'10,90" E
26°43'34,41"S 26°25'15,25" E
26°43'35,16" S 26°25'27,84" E
26°43'43,73" S 26°25'27,05" E
26°43'55,15" S 26°25'23,82" E
26°43'52,32" S 26°25'11,50" E
26°43'24,72" S 26°25'22,90" E
26°43'23,42" S 26°25'00,85" E
26°43'21,91"S 26°24'53,31"E
26°43'20,72" S 26°24'44,81"E
26°43'20,73" S 26°24'38,30" E
26°43'32,42" S 26°24'39,54" E
26°43'31,15" S 26°24'49,83" E
26°43'29,92" S 26°25'06,48" E

All the test pits were dug to the refusal depth of the TLB, usuallyin pebble marker or quartzite.
The moisture content of the soil profiles were usually described as dryto slightly moist.

The hillwash usually consisted of sand & fine gravel.

The consistency of the soil was described as loose to veryloose.
Transported material comprized sandy gravelly soil with ferricrete nodules & quartzte pebbles.
Refusal on the hard pan calcrete was noted in all test pits, with an average refusal depth of 2,03m.
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Soil Profile Nr: T1
DATE: 3 September 2019 GEOSET CC—~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profile Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 HHHHH NN

0.2 HHHH NN

0.3 HHHHHHHN

0.4 HHHHHHHN

0.5 HHHHHHHN

0.6 HHHHHHHN

0.7 [tnir] T8
0.8 | @
0.9 HHHHHEHHN]

1.0 HHHHEEHH]

1.1 HHHH NN

1.2 HHHHHHHN Dry, orange to reddish brow n, very loose, open textured, clayey sand. Hillw ash.
1.3 HHHHHHHN
1.4 HHHHH NN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHENHN]
1.9 HHHHEEHH]
2.0 HHHH NN
2.1 HHHHH NN
2.2 HHHHH NN
2.3 HHHHHHNN
2.4 HHHHH NN
2.5 HHHHHHHN

Notes:

1. Quarry.

2. No groundwater was intersected.
3. @ Disturbed sample T1-0,8m.

Lat/long X Coord: 26°43'41,88" S
WGS84 datum Y Coord: 26°24'36,53" E Soil Profile Nr: T1




Soil Profile Nr: T2
DATE: 3 September 2019 GEOSET CC—~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profile Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 HHHHH NN
0.2 HHHH NN
0.3 HHHHHHHN
0.4 HHHHHHHN
0.5 HHHHHHHN
0.6 HHHHH NN
0.7 LR
0.8 LR
0.9 HHHHHEHHN]
1.0 HHHHEEHH]
1.1 HHHH NN
1.2 HHHHHHHN Dry, orange to reddish brow n, very loose, open textured, clayey sand. Hillw ash.
1.3 HHHHHHHN
1.4 HHHHH NN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHENHN]
1.9 HHHHEEHH]
2.0 HHHH NN
2.1 HHHHH NN
2.2 HHHHH NN
2.3 HHHHHHNN
2.4 HHHHH NN
2.5 HHHHHHHN

Notes:

1. Deep erosion channel.

2. No groundwater was intersected.
3. No sample.

Lat/long X Coord: 26°43'42,24" S
WGS84 datum Y Coord: 26°24'37,29" E Soil Profile Nr: T2




Soil Profile Nr: T3
DATE: 3 September 2019 GEOSET CC—~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profile Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 HHHHH NN

0.2 HHHH NN

0.3 HHHHHHHN

0.4 HHHHHHHN

0.5 HHHHHHHN

06 |rerein @
0.7 [tnii] 7306
0.8 LR

0.9 HHHHH NN Dry, orange to reddish brow n, very loose, open textured, clayey sand. Hillw ash.
1.0 HHHHEEHH]
1.1 HHHH NN
1.2 HHHHHHHN
1.3 HHHHHHHN
1.4 HHHHH NN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHENHN]
1.9 HHHHEEHH]

Notes:

1. Deep erosion channel.

2. No groundwater was intersected.
3. @ Disturbed sample T3-0,6m.

Lat/long X Coord: 26°43'39,37" S
WGS84 datum Y Coord: 26°24'36,77" E Soil Profile Nr: T3




Soil Profile Nr: T4
DATE: 3 September 2019 GEOSET CC—~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profile Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 HHHHH NN

0.2 HHHH NN

0.3 HHHHHHHN

0.4 HHHHHHNN

05 [dniin] Ta-06
0.6 AHHARAAREN
0.7 HHHHHHHNE Dry, orange brow n, very loose, open textured, clayey sand. Hillw ash.
0.8 LR
0.9 HHHHHEHHN]
1.0 HHHHEEHH]
1.1 HHHH NN
1.2 HHHHHHHN
1.3 HHHHHHHN
1.4 HHHHH NN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHENHN]
1.9 HHHHEEHH]
2.0 HHHH NN

Notes:

1. End of hole.

2. No groundwater was intersected.
3. @ Disturbed sample T4-0,6m.

Lat/long X Coord: 26°43'47,48" S
WGS84 datum Y Coord: 26°24'43,14" E Soil Profile Nr: T4




Soil Profile Nr: T5
DATE: 3 September 2019 GEOSET CC——~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4X4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 HHHHHHNN

0.2 HHHHH NN

0.3 LR

0.4 LR

0.5 HHHHEEHH]

0.6 HHHHH NN

07 [ikeii] Ts-08
0.8 | @
0.9 HHHHH NN

1.0 LR

1.1 HHHHH NN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
1.2 HHHHEEHHN] Hillw ash.

1.3 HHHH NN
1.4 HHHHHHHN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHEHHN]
1.9 HHHHEEHH]
2.0 HHHHH NN
2.1 HHHHH NN
2.2 HHHHHHNN
2.3 HHHHH NN
2.4 LR
2.5 :I'I'I'I:_I'I'I:I

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected.
3. @ Disturbed sample T5-0,8m.

Lat/long X Coord: 26°43'41,96" S
WGS84 datum Y Coord: 26°24'49,21" E Soil Profile Nr: T5




Soil Profile Nr: T6
DATE: 3 September 2019 GEOSET CC——~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4X4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 HHHHHHNN
0.2 HHHHH NN
0.3 LR
0.4 LR
0.5 HHHHEEHH]
0.6 HHHHH NN
0.7 HHHHH NN
0.8 HHHHHHHN
0.9 HHHHH NN
1.0 LR
1.1 HHHHH NN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
1.2 HHHHEEHHN] Hillw ash.

1.3 HHHH NN
1.4 HHHHHHHN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHEHHN]
1.9 HHHHEEHH]
2.0 HHHHH NN
2.1 HHHHH NN
2.2 HHHHHHNN
2.3 HHHHH NN
2.4 LR
2.5 :I'I'I'I:_I'I'I:I

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected.
3. No sample.

4. Cemetery.

Lat/long X Coord: 26°43'39,33" S
WGS84 datum Y Coord: 26°25'05,23" E Soil Profile Nr: T6




Soil Profile Nr: T7

DATE: 3 September 2019 GEOSET CC=—
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgew ende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004

CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4X4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 :I:I:I:I:I:I:Ii T7-0,4 |[Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
0.4 |:LkiEEE: @ Hillw ash.

0.5 LD
0.6 A HHHHHN

1.3 ) /Oﬂo I:1 End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

16 oo, HI;I
KO/- /O I:1
1.8 | /.ll

1.9 dl
2.0 :|:|:|:|:|:|..

Notes:

1. Near refusal of TLB in pebble marker.
2. No groundwater was intersected.

3. @ Disturbed sample T7-0,4m.

Lat/long X Coord: 26°43'42,91" S
WGS84 datum Y Coord: 26°25'03,45" E Soil Profile Nr: T7




Soil Profile Nr: T8
GEOSET CCJ

DATE: 3 September 2019

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgew ende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profile Sample Nr

(m) Symbol | Symbols | Description of soil and properties

0.1 sl

0.2 Outcrop
Notes:
1. Outcrop.

2. No groundwater was intersected.
3. No sample.

Lat/long X Coord: 26°43'44,50" S
WGS84 datum Y Coord: 26°25'05,66" E Soil Profile Nr: T8




Soil Profile Nr: T9
GEOSET CCJ

DATE: 3 September 2019

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgew ende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profile Sample Nr

(m) Symbol | Symbols | Description of soil and properties

0.1 sl

0.2 Outcrop
Notes:
1. Outcrop.

2. No groundwater was intersected.
3. No sample.

Lat/long X Coord: 26°43'46,33" S
WGS84 datum Y Coord: 26°25'08,40" E Soil Profile Nr: T9




Soil Profile Nr: T10
GEOSET CCJ

DATE: 3 September 2019

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgew ende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profile Sample Nr

(m) Symbol | Symbols | Description of soil and properties

0.1 sl

0.2 Filling of quarry?
Notes:
1. Quarry

2. No groundwater was intersected.
3. No sample.

Lat/long X Coord: 26°43'45,96" S
WGS84 datum Y Coord: 26°25'11,18" E Soil Profile Nr: T10




Soil Profile Nr: T11
DATE: 3 September 2019 GEOSET CC——~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4X4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 HHHHHHNN
0.2 HHHHH NN
0.3 LR
0.4 LR
0.5 HHHHEEHH]
0.6 HHHHH NN
0.7 HHHHH NN
0.8 HHHHHHHN
0.9 HHHHH NN
1.0 LR
1.1 HHHHH NN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
1.2 HHHHEEHHN] Hillw ash.

1.3 HHHH NN
1.4 HHHHHHHN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHEHHN]
1.9 HHHHEEHH]
2.0 HHHHH NN
2.1 HHHHH NN
2.2 HHHHHHNN
2.3 HHHHH NN
2.4 LR
2.5 :I'I'I'I:_I'I'I:I

End fo hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. Cemetery.

2. No groundwater was intersected.
3. No sample.

Lat/long X Coord: 26°43'40,59" S
WGS84 datum Y Coord: 26°25'10,90" E Soil Profile Nr: T11




Soil Profile Nr: T12
DATE: 3 September 2019 GEOSET CC——~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profilg Sample Nr

(m) Symbol | Symbols | Description of soil and properties

0.1 LR

0.2 LR

0.3 :I:I:I:I:I:I:Ii T12-0,4 |Dry, orange brow n, very loose, open textured, clayey sand. Hillw ash.

0.4 |k @

0.5 HHHHHENN

Refusal on quartzite

Notes:

1. Refusal of TLB.

2. No groundwater was intersected.
3. @ Disturbed sample T12-0,4m.

Lat/long X Coord: 26°43'34,41" S
WGS84 datum Y Coord: 26°25'15,25" E Soil Profile Nr: T12




Soil Profile Nr: T13

DATE: 3 September 2019

JOB NR: GS201909T

PROJECT NAME: Tigane X 7&8
TOWN: Hartbeesfontein

CLIENT: Maxim: King & Associates
TLB Contractor: Toni

TLB Machine: CAT 424D 4Xx4

TLB Operator: Abram

P.O.
KAR
e-m

GEOSET CCJ

Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

Tel: 012 525 1004
ENPARK 0118 Webfax: 086 658 3190
ail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
David S. van der Merwe.
Pr. Sci. Nat., MSAIEG.

Box / Posbus 60995

Engineering Geologist:
Ingenieursgeoloog:

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 HHHHHHNN
0.2 HHHHH NN
0.3 LR
0.4 LR
0.5 HHHHEEHHN]
0.6 [:::nkinl] Ti3-07
0.7 |:EEEEEE @
0.8 HHHHHHHN
0.9 HHHHH NN
1.0 LR
1.1 HHHHH NN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
1.2 HHHHEEHHN] Hillw ash.
1.3 HHHH NN
1.4 HHHHHHHN
1.5 HHHHH NN
1.6 LR
1.7 HHHHHHHNE
1.8 HHHHHEHHN]
1.9 HHHHEEHH]
2.0 HHHHH NN
2.1 HHHHH NN
2.2 HHHHHHNN
2.3 HHHHH NN
2.4 LR
|25 |EEEEEEE
2.6 '
2.7 End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.
Notes:
1. End of hole in pebble marker.
2. No groundwater was intersected.
3. @ Disturbed sample T13-0,7m.

4. Very large 0,8m in diameter boulder.

5. Loose pit walls caving in.
Lat/long X Coord: 26°43'35,16" S
WGS84 datum Y Coord: 26°25'27,84" E

Soil Profile Nr: T13




Soil Profile Nr: T14

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgewende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 EEEELEL
0.4 LD
0.5 A MM HEHN|
0.6 HHHHHHNN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
0.7 [|tikki] Ti4-08 |Hiwash.

0.8 | @
0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN

I L ) S S S
1.3 EEEELEL
1.4 AN MM HEHN]
1.5 A MM HEHN]
1.6 HHHHHHHN

1.7 HHHHHHHN Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec

1.8 LR clayey sand with ferricrete nodules. Pedogenetic.
1.9 HHHHHHNN
2.0 HHHHH NN
2.1 LR
2.2 LR
2.3 HHHHHEHHN]

2.4 HHHHHNNN

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T14-0,8m.

4. Very loose pit walls caving in.

Lat/long X Coord: 26°43'43,73" S
WGS84 datum Y Coord: 26°25'27,05" E Soil Profile Nr: T14




Soil Profile Nr: T15

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgewende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 EEEELEL
0.4 LD
0.5 A MM HEHN|
0.6 HHHHHHNN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
0.7 [|:tikki] Tis-08 |Hiwash.

0.8 | @
0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN

I L ) S S S
1.3 EEEELEL
1.4 AN MM HEHN]
1.5 A MM HEHN]
1.6 HHHHHHHN

1.7 HHHHHHHN Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec

1.8 LR clayey sand with ferricrete pebbles. Pedogenetic.
1.9 HHHHHHNN
2.0 HHHHH NN
2.1 LR
2.2 LR
2.3 HHHHHEHHN]

2.4 HHHHHNNN

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T15-0,8m.

4. Very loose pit walls caving in.

Lat/long X Coord: 26°43'55,15" S
WGS84 datum Y Coord: 26°25'23,82" E Soil Profile Nr: T15




Soil Profile Nr: T16

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgewende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 EEEELEL
0.4 LD
0.5 A MM HEHN|
0.6 HHHHHHNN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
0.7 [|:ikiki] Tie-08 |Hiwash.

0.8 | @
0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN

I L ) S S S
1.3 EEEELEL
1.4 AN MM HEHN]
1.5 A MM HEHN]
1.6 HHHHHHHN

1.7 HHHHHHHN Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec

1.8 LR clayey sand with ferricrete pebbles. Pedogenetic.
1.9 HHHHHHNN
2.0 HHHHH NN
2.1 LR
2.2 LR
2.3 HHHHHEHHN]

2.4 HHHHHNNN

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T16-0,8m.

4. Very loose pit walls caving in.

Lat/long X Coord: 26°43'52,32" S
WGS84 datum Y Coord: 26°25'11,50" E Soil Profile Nr: T16




Soil Profile Nr: T17

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgewende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 EEEELEL
0.4 LD
0.5 A MM HEHN|
0.6 HHHHHHNN Dry to slightly moist, orange to reddish row n, very loose, open textured, clayey sand.
0.7 [|tikeki] Ti7-08 |Hiwash.

0.8 | @
0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN

I L ) S S S
1.3 EEEELEL
1.4 AN MM HEHN]
1.5 A MM HEHN]
1.6 HHHHHHHN

1.7 HHHHHHHN Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec

1.8 LR clayey sand with ferricrete pebbles. Pedogenetic.
1.9 HHHHHHNN
2.0 HHHHH NN
2.1 LR
2.2 LR
2.3 HHHHHEHHN]

2.4 HHHHHNNN

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T17-0,8m.

4. Very loose pit walls caving in.

Lat/long X Coord: 26°43'24,72" S
WGS84 datum Y Coord: 26°25'22,90" E Soil Profile Nr: T17




Soil Profile Nr: T18

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgewende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 HHHHHEHHN]
0.4 HHHHHENHN]
0.5 HHHHH NN
0.6 HHHHHHNN
0.7 :I:I:I:I:I:I:Ii T18-0,8 |[Slightly moist, reddish row n, very loose, open textured, clayey sand.
0.8 | @ Hillw ash.

0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN
1.2 LR
1.3 LR
14 HHHHH NN

LS p e e
1.6 HHHHHHHN
1.7 HHHHHHHN
1.8 HHHHH NN
1.9 HHHHHHNN

2.0 LR Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec
2.1 HHHHHHHNE clayey sand with ferricrete pebbles. Pedogenetic.
2.2 HHHHEHEN
2.3 HHHNEHRN
2.4 HHHNEHRN

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T18-0,8m.

4. Very loose pit walls caving in.

Lat/long X Coord: 26°43'23,42" S
WGS84 datum Y Coord: 26°25'00,85" E Soil Profile Nr: T18




Soil Profile Nr: T19

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgewende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 HHHHHEHHN]
0.4 HHHHHENHN]
0.5 HHHHH NN
0.6 HHHHHHNN
0.7 :I:I:I:I:I:I:Ii T19-0,8 |[Slightly moist, reddish row n, very loose, open textured, clayey sand.
0.8 | @ Hillw ash.

0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN
1.2 LR
1.3 LR
14 HHHHH NN

LS p e e
1.6 HHHHHHHN
1.7 HHHHHHHN
1.8 HHHHH NN
1.9 HHHHHHNN

2.0 LR Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec
2.1 HHHHHHHNE clayey sand with ferricrete pebbles. Pedogenetic.
2.2 HHHHEHEN
2.3 HHHNEHRN
2.4 HHHNEHRN

End of hole in medium, w ell rounded, quartz pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T19-0,8m.

4. Very loose pit walls caving in.

Lat/long X Coord: 26°43'21,91" S
WGS84 datum Y Coord: 26°24'53,31" E Soil Profile Nr: T19




Soil Profile Nr: T20

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgewende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Poshus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 EEEELEL
0.4 LD
0.5 A MM HEHN|
0.6 HHHHHHNN
0.7 :I:I:I:I:I:I:Ii T20-0,8 |[Slightly moist, reddish row n, very loose, open textured, clayey sand.
0.8 | @ Hillw ash.

0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN
1.2 R
1.3 R
1.4 AN MM HEHN

LS p e e
1.6 HHHHHHHN
1.7 HHHHHHHN

1.8 LR Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec
1.9 LR clayey sand with ferricrete pebbles. Pedogenetic.
2.0 LR
2.1 HHHHEHEN

End of hole in medium, w ell rounded, quartzite pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T20-0,8m.

4. Very loose pit walls caving in.

Lat/long X Coord: 26°43'20,72" S
WGS84 datum Y Coord: 26°24'44,81" E Soil Profile Nr: T20




Soil Profile Nr: T21

DATE: 3 September 2019

JOB NR: GS201909T

PROJECT NAME: Tigane X 7&8
TOWN: Hartbeesfontein

CLIENT: Maxim: King & Associates
TLB Contractor: Toni

TLB Machine: CAT 424D 4Xx4

TLB Operator: Abram

GEOSET CCJ

Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

P.O. Box / Posbus 60995

KARENPARK 0118

e-mail: davidsvdm@w ebmail.co.za
Engineering Geologist:
Ingenieursgeoloog:

Tel: 012 525 1004
Webfax: 086 658 3190
Cell: 082 925 4075
David S. van der Merwe.
Pr. Sci. Nat., MSAIEG.

Notes:

1. Near refusal in pebble marker.

2. No groundwater was intersected.
3. @ Disturbed sample T21-0,3m.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 LR
0.2 LR
0.3 LR @ Slightly moist, reddish row n, very loose, open textured, clayey sand.
04 [::tniii] 12103 |Hiwash.
I T L S S S
0.6 };_So- IR R
0.7 o f'o/b (M| Dry to slightly moist, dark brow n speckled black, dense, intact
0.8 O,HO /o:. O?I. sandy clay with quartzite pebbles and ferricrete nodules. Pedogenetic.
0.9 "9, oy o foked
1.0 [|°0 ~O.'<{ R H
1.1 Jorigr dil

26°43'20,73" S
26°24'38,30" E

X Coord:
Y Coord:

Lat/long
WGS84 datum

Soil Profile Nr: T21




Soil Profile Nr: T22

DATE: 3 September 2019 GEOSET CC——~
JOB NR: GS201909T Consulting Engineering & Environmental Geologists
PROJECT NAME: Tigane X 7&8 Raadgew ende Ingenieurs- en Omgewingsgeoloé
TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075

TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 HHHHHHNN
0.2 HHHHH NN
0.3 LR
0.4 LR
0.5 HHHHEEHH]
0.6 HHHHH NN Slightly moist, yellow to orange brow n, very loose, open textured, clayey sand.
0.7 |ikki] T22-08 |Hiwash.

0.8 |wrrrerr @
0.9 HHHHH NN
1.0 LR
1.1 HHHHH NN
1.2 HHHHEEHHN]
1.3 HHHH NN
1.4 HHHHHHHN
1.5 HHHH NN

RN BT L v e

1.6 %Hlf.oﬂ.l

1.7 o 7,'0@.? 11

1.8 i} K'O S0l Dry to slightly moist, light brow n speckled black, dense, intact
o

0
1.9 e RO '/.O Sl sandy clay with quartzite pebbles. Pedogenetic.

2.0 [0 500
21 idig i

Notes:

1. Near refusal in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T22-0,8m.

Lat/long X Coord: 26°43'32,42" S
WGS84 datum Y Coord: 26°24'39,54" E Soil Profile Nr: T22




Soil Profile Nr: T23
DATE: 3 September 2019 GEOSET CC——~

JOB NR: GS201909T Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

PROJECT NAME: Tigane X 7&8

TOWN: Hartbeesfontein P.O. Box / Posbus 60995 Tel: 012 525 1004
CLIENT: Maxim: King & Associates KARENPARK 0118 Webfax: 086 658 3190
TLB Contractor: Toni e-mail: davidsvdm@w ebmail.co.za Cell: 082 925 4075
TLB Machine: CAT 424D 4x4 Engineering Geologist: David S. van der Merwe.
TLB Operator: Abram Ingenieursgeoloog: Pr. Sci. Nat., MSAIEG.
Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties

0.1 LR
0.2 LR
0.3 HHHHHEHHN]
0.4 HHHHHENHN]
0.5 HHHHH NN
0.6 HHHHHHNN
0.7 :I:I:I:I:I:I:Ii T23-0,8 |[Slightly moist, reddish row n, very loose, open textured, clayey sand.
0.8 | @ Hillw ash.
0.9 HHHHHHHN
1.0 HHHHH NN
1.1 HHHHHHHN
1.2 LR
1.3 LR
14 HHHHH NN
LS p e e
1.6 HHHHHHHN
1.7 HHHHHHHN
1.8 HHHHH NN
1.9 HHHHHHNN

2.0 LR Dry to slightly moist, orange to reddish row n speckled black, very loose, open texturec
2.1 HHHHHHHNE clayey sand with ferricrete pebbles. Pedogenetic.
2.2 HHHHEHEN
2.3 HHHNEHRN
2.4 HHHNEHRN

End fo hole in medium, w ell rounded, quartzite pebbles. Pebble marker.

Notes:

1. End of hole in pebble marker.

2. No groundwater was intersected. .
3. @ Disturbed sample T23-0,8m.

Lat/long X Coord: 26°43'31,15" S
WGS84 datum Y Coord: 26°24'49,83" E Soil Profile Nr: T23




Soil Profile Nr: T24

DATE: 3 September 2019
JOB NR: GS201909T
PROJECT NAME: Tigane X 7&8
TOWN: Hartbeesfontein

TLB Contractor: Toni
TLB Machine: CAT 424D 4X4
TLB Operator: Abram

CLIENT: Maxim: King & Associates

(3ECX5ET(3C—————~///

Consulting Engineering & Environmental Geologists
Raadgewende Ingenieurs- en Omgewingsgeoloé

P.O. Box / Posbus 60995

KARENPARK 0118

e-mail: davidsvdm@w ebmail.co.za
Engineering Geologist:
Ingenieursgeoloog:

Tel: 012 525 1004
Webfax: 086 658 3190
Cell: 082 925 4075
David S. van der Merwe.
Pr. Sci. Nat., MSAIEG.

Depth bnglSoil Profilg Sample Nr
(m) Symbol | Symbols | Description of soil and properties
0.1 HHHHHHNN
0.2 LR Slightly moist, reddish row n, very loose, open textured, clayey sand.
0.3 _[EEREEEE Hiwash. _ _
V0 (-
0.4 OHO.HOHIORQ.I
0.5 HI/ / AN
NI
0.6 HO',OHO-H'H
0.7 0'/-0 SOl
0.8 [/ 100 0l
0.9 e .OV‘ o 01 End of hole in medium, w ell rounded, quartzite pebbles. Pebble marker.
O, 007
1.0 HO/. .HO Jo
1.1 ",OO.'””-\:I
12 0470000
Notes:

1. End of hole in pebble marker.
2. No groundwater was intersected.
3. No sample.

X Coord:
Y Coord:

Lat/long
WGS84 datum

26°43'29,92" S
26°25'06,48" E

Soil Profile Nr: T24








































APPENDIX C: LABORATORY RESULTS

Table A: Summary of Laboratory Results
STL Summary of Results
STL Laboratory Results



Table A Summary of Laboratory Results

Stats Depth| Material Description Classification | % Linear |Plasticity| Liquid | Expan-
19 Nr m and Origin Clay % |Unified| PRA |Shrinkage| Index | Limit |siveness
1 T1 0,8 Silty clayey sand 13 SM A-4 1 SP ND L
2 T2 0,2 Silty clayey sand 16 SC A-6 5 11 24 L
3 T3 0,6 Clayey silty sand 6 SM | A-2-4 0 SP ND L
4 T4 0,6 Silty clayey sand 11 [ SC-SM| A-4 2,5 6 21 L
5 T5 0,8 Clayey silty sand 11 [ SC-SM| A-4 1,5 4 20 L
6 T7 0,4 Clayey silty sand 8 SM | A-2-4 1 SP ND L
7 | T12 | 0,4 |Clayeysilty sand & gravel 3 SM | A-1-b 1 SP ND L
8 T13 | 0,7 Clayey silty sand 10 [ SC-SM| A-2-4 15 4 17 L
9 | T14| 0,8 Clayey silty sand 10 [ SC-SM| A-4 1,5 4 18 L
10 | T15( 0,8 Silty clayey sand 12 [ SC-SM| A-4 2,5 5 18 L
11 | Ti6 | 0,8 Silty clayey sand 11 [ SC-SM| A-2-4 1,5 3 17 L
12 | T17 | 0,8 Clayey silty sand 9 SC-SM | A-2-4 1,5 3 17 L
13 | T28 | 0,8 Silty clayey sand 10 | SC-SM| A-4 2,5 5 20 L
14 | T1I9| 0,8 Silty clayey sand 11 | SC-SM| A-2-4 1 3 19 L
15 | T20 | 0,2 Clayey silty sand 9 SC-SM | A-2-4 3 7 20 L
16 | T20( 0,8 Silty clayey sand 12 [ SC-SM| A-2-4 1,5 4 19 L
17 | T21| 0,3 Clayey silty sand 8 SC-SM | A-2-4 2 4 18 L
18 | T22| 0,8 Silty clayey sand 11 [SC-SM| A-4 2 4 19 L
19 | T23 | 0,8 Silty clayey sand 12 | SC-SM| A-4 15 4 19 L
Material possibly expansive if value: >12% >8% >12 >30 Exp?

19

14

OoonN

» O

Table A Legend

Unified

According to the revised ASTM-Standard on the "Unified Soil Classification System" (Weinert).

SM: silty sand, poorly graded sand silt mixtures.
SC-SM: silty clayey sand, poorly graded sand silt clay mixtures.
SC: clayey sand, poorly graded sand clay mixtures.

PRA / AASHTO

"Public Roads Classification" (Brink, Partridge & Williams).
A-1-b: gravelly sand or graded sand may include fines.
A-2-4: Sand & gravel with low plasticity silt fines.

A-4: Low compressibility silt.

A-6: Low to medium compressibility clay.

Expansiveness according to Van der Merwe’s method (Brink, Partridge & Williams).
L: Low

L/M: Low to medium

M: Medium

H: High

VH: Very High

A clayey material is potentially expansive if it exhibits the following properties (Kantey and Brink, 1952):
a clay content greater than 12 percent,

a linear shrinkage of more than 8 percent,

a plasticity index of more than 12, and

a liquid limit of more than 30 percent

NP: Not plastic: sandy material with no cohesion
SP: Slightly plastic: material with little cohesion
ND: not determined
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Client Mame:  Geoset
Project Neme:  Tigane
Job Number:  DWVM-96

Diate: 10-0ce-19
Method: SANS 3001 GRI, GR3 GRID, GR1Z GR20, GR30, GR31, GRAD, GRSO, GRS3, GRS & BS 1377 (where applicable]
SUMMARY OF TEST DATA
Grading & Hydr Anabysiz % Pazing)
Sample T1 12 iE] T4 = 7 T12 TL3
Depth (m) 08 0.2 06 0.6 0.5 0.4 0.4 0.7
Lat Mo DVM-B5- 068 | DVM-96-06% | DVM-096-970 | DYI-96-971 | DYM-96-072 | DVMW-06-973 | Dvh-06-974 | DVM-D6-075
530 100 100 100 100 100 100 100 100
375 100 100 100 100 100 100 100 100
765 100 100 100 100 100 100 EE] 100
15.0 100 100 100 100 100 100 a1 100
13.2 100 [T 100 100 100 100 [F] 100
a5 100 ] 100 100 100 100 [H 100
67 100 56 100 100 100 100 [F] 100
475 100 7] 100 100 100 100 78 100
700 2] B o EE] 100 EL] ] CE]
1.00 o5 83 o7 o6 26 96 53 o4
0425 78 75 76 75 76 77 38 74
0.250 (3] &7 B2 66 ] [ 30 [
0.150 59 57 52 55 7] ] 7 EE]
0075 36 il i) 37 ET] 3 17 3
0.060 79 35 ] 31 30 7 i1 7
0050 76 33 19 7 76 FE] ] FE]
0085 0 27 13 0 [T) 16 3 16
0,020 16 75 0 17 16 14 5 15
0,006 15 il [] 12 E] 1z [} E]
000z JE] 16 6 11 11 ] El 10
GM 087 097 096 [(E] 0.86 (1] AL [E]
Rtterberg Limits
IL %) a FI ] = 71 0 - = 17 |
Pl %) 3 11 [ 3 4 5 5P 4
5 %] i0 50 [11] 5 15 1.0 1.0 i5
pH & C i
pH
EC [5/m)
MDD | OMIC
MDD fkg/m]
DM %] S
CBR
100°%
OB
07%
[
53%
o
el [%)
. U [MPa)
100%
7%
e
'COLTO Classification
[ | | | [ [ | | 1 l
Remarks
Althzugh sveryshing Saral C1] by, nakbar Tarting | [Phy] Lid e wery o B directar, k or mrE

tm bakd Habds e g charromge 1 - arivisg 4o wry srormsds In pardarmung eyttt nordom ey conchusicne o b T et rowh ars s ba pabl ed s 4l Semmin wdl te
hapt for I mosth sfter the ubmimion of at reuts dus o Bmited v unimz cthar ar e in place.
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Chent Mame: Geoset
Project Neme:  Tigane
lob Number:  DVRA-96
Diate: 10-0ce-19
Method: SANS 3001 GRI, GR3 GRID, GR1Z GR20, GR30, GR31, GRAD, GRSO, GRS3, GRS & BS 1377 (where applicable]
SUMMARY OF TEST DATA
Grading & Hydr Anabysiz % Pazing)
Sample 714 715 Ti6 T17 TIE 718 T20 T20
Depth (m) 0k 0E 08 0.8 0.5 0.5 02 0.8
Lat Mo DVIM-96-576 | DVM-96-877 | DVIM-96-07E | DVIM-96-070 | DVIM-96-080 | DVM-96-081 | DVI-96-082 | DvIA-96-083
530 100 100 100 100 100 100 100 100
375 100 100 100 100 100 100 100 100
765 100 100 100 100 100 100 100 100
15.0 100 100 100 100 100 100 100 100
13.2 100 100 100 100 100 100 a7 100
a5 100 100 100 100 100 100 [ 100
67 100 100 100 100 100 100 EE] 100
475 100 100 100 100 100 100 EL] 100
700 2] ] o EE] 100 100 ] 100
1.00 [ o0 o3 [ 26 96 75 26
0425 74 75 76 74 78 75 [E] 77
0.250 (3] &6 &7 66 ] &7 [E] [7]
0.150 Bl 1] 55 &0 ] L] 55 55
0075 36 37 3 ET] 37 ET] 3 EE]
0.060 = 30 31 FL] FE] = FI3 7
0050 2 26 75 71 I 1 FE] 24
0085 15 F21 17 14 17 16 13 18
0,020 E] 17 18 11 15 14 17 16
0,006 iz (T ] EE] 0 FE] FE] 1z 15
000z 10 ¥ i1 [] 0 11 [] 1z
GM 091 [E] [ [LE] 0.85 [} 116 080
Rtterberg Limits
IL %) 18 18 17 17 1] 18 70 18
Pl %) 4 5 3 3 5 3 7 a
5 %] 15 25 15 15 Z5 1.0 3.0 i5
pH & C i
pH
EC [5/m)
MDD | OMIC
MDD fkg/m]
DM %] S
CBR
100°%
OB
07%
[
53%
o
el [%)
. U [MPa)
100%
7%
e
'COLTO Classification
[ | | | [ [ 1
Remarks
Althzugh sveryshing Saral C1] by, nakbar Tarting | [Phy] Lid e wery o B directar, k or mrE

tm bakd Habds e g charromge 1 - arivisg 4o wry srormsds In pardarmung eyttt nordom ey conchusicne o b T et rowh ars s ba pabl ed s 4l Semmin wdl te
hapt for I mosth sfter the ubmimion of at reuts dus o Bmited v

wrw i phace.
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Client Name:
Project Neme:
Job Number:
Dt
Method:
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Geoset

Tig=ne

DVM-96

10-0ct-19

SANS 3001 GR1, GRI GR10, GR1Z GR20, GR30. GRIL, GRAD, GR50. GRS3, GRS & BS 1377 (where applicable]

SUMMARY OF TEST DATA

Grading & Hydr A ','|¥Pa.uin|J
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05%
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e

Swell [%)

ares C L] iy, naRbar Tanting L [Py Ld rear mery off B dimechan, k or e

tm bakd Habds e g charromge 1 - arivisg 4o wry srormsds In pardarmung eyttt nordom ey conchusicne o b T et rowh ars s ba pabl ed s 4l Semmin wdl te

hapt for I mosth sfter the ubmimion of at reuts dus o Bmited v unimz cthar ar e in place.




1]

(i

Uit 1,13 Bhkack e Sk, Bowchuss prd 0108
Reieled | 072 674 8543 | feelohulla o s

TE.'STII'H;I == Genwle | 002 I0% 4448 mﬁ::..:.:.m
LﬂbOrGTOW: el T - wwrer s co o

| e |

-:':l-"n’-nfﬁ-:/'}' | .-".; s?.w}l';;s-b;-'?:- | e Friesan
Client Mame: Geoset
Project Name: Tigane
Job Number: DWVM-36
Date: 2015-10-10
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable]

FOUNDATION INDICATOR

Grading & Hydrometer Analysis e s W
[Particle Size {mm] & % Passing)
Sample T1 T2 T3 Sample T1 T2 T3
Depth (m) 0.8 0.2 0.6 Depth (m) 08 02 0.6
Lab Mo DVM-96-968 | DVM-96-269 | DVIM-96-970 Lab No DVIN-26-968 | DVV-06-969 | DVM-96-970
53.0 100 100 100 Liquid Limit {3) . 7] 5
375 100 100 100 Plastic Limit (%) i 13 i
65 100 100 100 Plasticity index (%) sp 1 NP
15.0 100 100 100 Linear Shrinkage (%) 1.0 5.0 0.0
13.2 100 39 100 Pl of whole sample 2 8 E
35 100 98 100
6.7 100 96 100 % Gravel 1 13 1
475 100 34 100 % Sand 70 51 77
200 39 &7 93 % Silt 16 1 16
100 35 83 57 % Clay 13 16 &
0.425 78 75 76 Activity 0.0 0.7 0.0
0.250 &7 67 62
0.150 55 57 52 %SilMortar | 99 | 8 | =9
0.075 36 a1 29
0.060 29 36 2 Grading Modulus 0.87 0.97 0.96
0.050 26 33 19 Moisture Content (%) N/T NJT N/T
0.035 20 27 13 Relative Density (SG)* 2.55 265 265
0.020 16 25 10
0.006 15 21 8 Unified [ASTM D2487) SM SC M
0.002 13 16 [3 AASHTO [M145-51) A-4 A-6 A-2-4
Remarks: *: Assumed
N / T: Not Tested
Ahough svarytiing pousbls b dons io smare testing b performed by, reuither Specisthed Teing Lak v [Pty L5 nee ey of it o ) -

can ba heid Bablw for ey daregini whatosess arting from sy erroe made in perdfocrming ey o, noe Som any coechmiom geown Berefrom. Tet nossits see o be pubished in full.
Sampien will be oepd dor 1 menth afer the schmisien of el reoits doe o (mRed siorege space, unins cther eegement, e in pleos
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Client Mame: Geoset
Project Name: Tigane
Job Number: DVM-56
Date: 2015-10-10
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable]
FOUNDATION INDICATOR
100
80
E:- B0
& 40
=S
20
1]
0.0 .
Size (mm)
Potential Expansiveness Casagrande Plasticity Chart
&l B0
20§ i § E L =
fa fu
i g=
) Ex
5 g
g o Fy 1
o L LR
0 ¥ X W 440 5 80 1O 0O 10 X 30 4 50 60 T BO S0 100
Clay Fraction of Whole sample Liquid Limit
¢ DVM-86368 2 DVM-05-969 § DVM-S6-970 SDVM-9G-06E 4 DVM-96-060 @ DVM-06-970
Alhough rerytting pomdbie b done to emars trlng b perfonmed T —— 7 [Pty Lt e ey of [
can b hald Bablw for ey darrage whatsosess arhilng from ey erroe made in performing sy Imt, noe bom any conchoion deawn Bwrefrom. Test resskts see o be publshed in ful.
Searm pirs wrll b lompt for 1 menth alter the schmision of bl feits due o limited siorege space, eniss cther stpaments an o plecs.
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Client Mame: Geoset

Project Name: Tigane

Job Number: DWVM-36

Date: 2015-10-10

Method:

Uit 1,13 Bhkack e Sk, Bowchuss prd 0108
Reieled | 072 674 8543 | feelohulla o s
Ceople 002 30% 4448 | gemediab.coxa

SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)

wewrnr ot oo a0

FOUNDATION INDICATOR

Grading & Hydrometer Analysis Atterberg Limits & Classificati
{Particle Size {mm) & % Passing]
Sample T T5 7 Sample T4 5 7
Degth {m) 0.6 08 04 Depth (m) 0.6 08 04
Lab Mo DVM-96-971 | DWVMI-06-972 | DVN-D6-873 Lab Mo DWV-36-971 | DW-06-972 | DVM-96-973
53.0 100 100 100 Liquid Limit {%) n 20 Z
375 100 100 100 Plastic Limit (%) 15 16 -
765 100 100 100 Plasticity index (%) 3 4 sp
13.0 100 100 100 Linear Shrinkage (%) 2.5 1.5 1.0
132 100 100 100 Pl of whole sample 5 3 -
a5 100 100 100
6.7 100 100 100 % Gravel 1 [ 1
4.75 100 100 100 % Sand (=] T 72
2.00 99 100 59 % Silt 20 19 19
1.00 96 96 o % Clay 11 11 ]
0.425 75 76 7 Activity 0.6 0.4 0.0
0.250 (1] 63 b5
0150 L ] 62 58 % 5oil Mortar I 93 100 93
0.075 7 EL 34
0.060 31 30 27 Grading Modulus 0.89 0.86 0.50
0.050 27 26 73 Maoisture Content [%] NST MJT NfT
0.035 20 19 16 Relative Density (SG)* 2.65 265 265
0.020 17 16 1a
0.006 14 13 12 Unified [ASTM D2487) SC-5M S5C-5M 5M
0.002 11 11 B AASHTO (M145-91) A-4 A-4 A-2-4
Remarks:  *: Assumed
N / T: Not Tested
Ahhough svarytiing pousibls i tons 1o smare tasting b by, rosither —— v [Pty L5 nee ey of it o -

can ba heid Bablw for ey daregini whatosess arting from sy erroe made in perdfocrming ey o, noe Som any coechmiom geown Berefrom. Tet nossits see o be pubished in full.
Sampien will be oepd dor 1 menth afer the schmisien of el reoits doe o (mRed siorege space, unins cther eegement, e in pleos
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Client Mame: Geoset
Project Name: Tigane
Job Number: DVM-56
Date: 2015-10-10
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable]
FOUNDATION INDICATOR
PSD
£
#
Size (mm)
Potential Expansivenass Casagrande Plasticity Chart
&0 &0

o 50 ; 50

B i =

fa fo

&

2" gu

= 20 B

E 10 1w

1] lt ow
o ¥ W ¥ 40 S0 e T 0D 10 X 30 4 50 60 T B0 S0 100
Clay Fraction of Whole sample Liquid Limit
[-ym £ DVM-S5-972 @ DVIM-36-973 SDVM-96-971 A DVM-96-072 @ DVM-06-973

Affrough rverytiing pradbie b dons o emars taling b performed T ——— [Py Lot e ey of e [

can b hald Bablw for ey darrage whatsosess arhilng from ey erroe made in performing sy Imt, noe bom any conchoion deawn Bwrefrom. Test resskts see o be publshed in ful.

tornpim i be ot for 1 menth ater the mshrmimizn of ted it due b lmited sioregs apace, cnbo ot eepemant e in ple
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Client Mame: Geoset

Project Name: Tigane

Job Number: DWVM-36

Date: 2015-10-10

Method:

Uit 1,13 Bhkack e Sk, Bowchuss prd 0108
Reieled | 072 674 8543 | feelohulla o s
Ceople 002 30% 4448 | gemediab.coxa

SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)

wewrnr ot oo a0

FOUNDATION INDICATOR

Grading & Hydrometer Analysis

Arterberg Limits & Classification

{Particle Size {mm) & % Passing]
Sample T12 T13 Ti4 Sample Ti2 Ti3 T14
Degth {m) 0.4 07 0.8 Depth (m) 0.4 0.7 0.8
Lab Mo DVM-96-974 | DWVMWI-06-975 | DVN-DG6-876 Lab Mo DWV-36-974 | DW-06-975 | DVM-96-976
53.0 100 100 100 Liquid Limit {%) - 17 18
375 100 100 100 Plastic Limit (%) - 13 14
765 93 100 100 Plasticity index (%) sp 4 a
13.0 91 100 100 Linear Shrinkage (%) 1.0 1.5 15
132 88 100 100 Pl of whole sample - 3 3
a5 B85 100 100
6.7 B2 100 100 % Gravel 36 1 1
4.75 78 100 100 % Sand 53 T2 T4
2.00 [ ] 99 59 % Silt B 17 15
1.00 o3 94 92 % Clay 3 10 10
0.425 38 T4 74 Activity 0.0 0.4 0.4
0.250 30 (17 67
0150 7 59 61 % 5oil Mortar I 64 93 93
0.075 17 34 £
0.060 11 7 25 Grading Modulus 1.81 0.93 091
0.050 9 23 22 Maoisture Content [%] NST MJT NfT
0.035 b 16 15 Relative Density (SG)* 2.65 265 265
0.020 5 15 13
0.006 4 13 12 Unified [ASTM D2487) 5M S5C-5M SC-5M
0.002 3 10 10 AASHTO (M145-91) A-1-b A-2-4 A-4
Remarks: *: Assumed
N / T: Not Tested
Ahhough svarytiing pousibls i tons 1o smare tasting b by, rosither —— v [Pty L5 nee ey of it o -

can ba heid Bablw for ey daregini whatosess arting from sy erroe made in perdfocrming ey o, noe Som any coechmiom geown Berefrom. Tet nossits see o be pubished in full.
Sampien will be oepd dor 1 menth afer the schmisien of el reoits doe o (mRed siorege space, unins cther eegement, e in pleos
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Client Mame: Geoset
Project Name: Tigane
Job Number: DVM-56
Date: 2015-10-10
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable]
FOUNDATION INDICATOR
100
80
E:- 80
B
—
1]
.01 0.0 0.1 1 10 100
Size (mm)
Potential Expansivenass Casagrande Plasticity Chart
&0 &0
20§ i § E L =
fa fo
i =
) Ex
5 g
z 10 10
0 & B o
o W W W 40 S0 & T 0D 10 2 30 4 50 60 T B0 S0 100
Clay Fraction of Whole sample Liquid Limit
¢ DVMS6.074 5 DVM-06-975 @ DVM-96-976 | SDVM-95-974 A DVM-96-375 @ DVM-55-976
Altnugh rverytiting poubie b dene to emars trlng b perfonmed R ——— Pty L e ey of s [e—
can b hald Bablw for ey darrage whatsosess arhilng from ey erroe made in performing sy Imt, noe bom any conchoion deawn Bwrefrom. Test resskts see o be publshed in ful.
Searm pirs wrll b lompt for 1 menth alter the schmision of bl feits due o limited siorege space, eniss cther stpaments an o plecs.
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Client Mame: Geoset

Project Name: Tigane

Job Number: DWVM-36

Date: 2015-10-10

Method:

Uit 1,13 Bhkack e Sk, Bowchuss prd 0108
Reieled | 072 674 8543 | feelohulla o s
Ceople 002 30% 4448 | gemediab.coxa

SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)

wewrnr ot oo a0

FOUNDATION INDICATOR

Grading & Hydrometer Analysis Atterberg Limits & Classificati
[Particle Size {mm) & % Passing]
Sample T15 Ti6 Ti7 Sample T15 Tle T17
Degth {m) 0.8 08 0.8 Depth (m) 08 08 08
Lab Mo DVM-96-977 | DVMW-06-97E | DVN-D6-870 Lab Mo DVI-36-977 | DWIA-06-978 | DVM-96-979
53.0 100 100 100 Liquid Limit {%) 18 17 17
375 100 100 100 Plastic Limit (%) 13 1a 14
765 100 100 100 Plasticity index (%) 5 3 3
13.0 100 100 100 Linear Shrinkage (%) 2.5 1.5 15
132 100 100 100 Pl of whole sample [ 2 2
a5 100 100 100
6.7 100 100 100 % Gravel 1 1 1
4.75 100 100 100 % Sand 69 (2] T4
2.00 99 99 59 % Silt 18 0 16
1.00 90 93 L ] % Clay 12 11 9
0.425 75 76 74 Activity 0.4 0.3 03
0.250 (3] 67 b6
0150 &0 59 &0 % 5oil Mortar I 93 93 93
0.075 Er 34 34
0.060 30 31 25 Grading Modulus 0.89 0.91 053
0.050 26 25 71 Maoisture Content [%] NST MJT NfT
0.035 21 17 1a Relative Density (SG)* 2.65 265 265
0.020 17 14 11
0.006 14 13 10 Unified [ASTM D2487) SC-5M S5C-5M SC-5M
0.002 12 11 9 AASHTO (M145-91) A-4 A-2-4 A-2-4
Remarks:  *: Assumed
N / T: Not Tested
Ahhough svarytiing pousibls i tons 1o smare tasting b by, rosither —— v [Pty L5 nee ey of it o -
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Job Number: DWVM-36

Date: 2015-10-10

Method:
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SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)

wewrnr ot oo a0

FOUNDATION INDICATOR

Grading & Hydrometer Analysis Atterberg Limits & Classificati
{Particle Size {mm) & % Passing]
Sample T18 T19 T20 Sample Ti8 Ti9 T20
Degth {m) 0.8 08 032 Depth (m) 08 08 02
Lab Mo DVM-96-980 | DWVM-06-9E1 | DVN-DG6-082 Lab Mo DV-36-980 | DWM-06-0E81 | DVA-96-982

53.0 100 100 100 Liquid Limit {%) 20 19 20
375 100 100 100 Plastic Limit (%) 15 16 13
765 100 100 100 Plasticity index (%) 5 3 7
13.0 100 100 100 Linear Shrinkage (%) 2.5 1.0 3.0
132 100 100 97 Pl of whole sample [ 2 5

a5 100 100 ]

6.7 100 100 93 % Gravel [ [ 19
4.75 100 100 L % Sand 7 75 1
2.00 100 100 81 % Silt 13 14 17
1.00 96 96 75 % Clay 10 11 9

0.425 T8 75 (] Activity 0.5 0.3 0.8
0.250 T0 &7 B3
0150 64 59 L1 % 5oil Mortar I 100 100 81
0.075 Er 34 34
0.060 23 5 26 Grading Modulus 0.85 0.91 1.16
0.050 21 21 73 Maoisture Content [%] NST MJT NfT
0.035 17 16 19 Relative Density (SG)* 2.65 265 265
0.020 15 14 17
0.006 13 13 12 Unified [ASTM D2487) SC-5M S5C-5M SC-5M
0.002 10 11 9 AASHTO (M145-91) A-4 A-2-4 A-2-4
Remarks:  *: Assumed
N / T: Not Tested
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Client Mame: Geoset
Project Name: Tigane
Job Number: DVM-56
Date: 2015-10-10
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable]
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Client Mame: Geoset

Project Name: Tigane

Job Number: DWVM-36

Date: 2015-10-10

Method:
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Reieled | 072 674 8543 | feelohulla o s
Ceople 002 30% 4448 | gemediab.coxa

SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)

wewrnr ot oo a0

FOUNDATION INDICATOR
Grading & Hydrometer Analysis Atterberg Limits & Classificati
[Particle Size {mm) & % Passing]
Sample T20 T21 T22 Sample T20 71 T22
Degth {m) 0.8 03 0.8 Depth (m) 08 03 08
Lab Mo DVM-96-983 | DWVMWI-06-984 | DVN-DE6-085 Lab Mo DVI-36-9E3 | DW-06-0B84 | DVM-96-985
53.0 100 100 100 Liquid Limit {%) 19 18 13
375 100 100 100 Plastic Limit (%) 15 1a 15
765 100 100 100 Plasticity index (%) 4 4 a
13.0 100 100 100 Linear Shrinkage (%) 15 2.0 2.0
132 100 100 100 Pl of whole sample 3 3 3
a5 100 100 100
6.7 100 100 100 % Gravel [ 1 L]
4.75 100 100 100 % Sand 3 T2 71
2.00 100 99 100 % Silt 15 19 13
1.00 96 a7 97 % Clay 12 a3 11
0.425 i 75 78 Activity 0.3 0.5 0.4
0.250 (2] 62 (]
0150 L ] 54 61 % 5oil Mortar I 100 93 100
0.075 33 31 a7
0.060 7 7 i ] Grading Modulus 0.30 0.95 0.B5
0.050 24 23 75 Maoisture Content [%] N/T MJT NfT
0.035 i8 16 18 Relative Density (SG)* 2.65 265 265
0.020 16 15 15
0.006 15 11 13 Unified [ASTM D2487) SC-5M S5C-5M SC-5M
0.002 12 B 11 AASHTO (M145-91) A-2-4 A-2-4 A-4
Remarks:  *: Assumed
N / T: Not Tested
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Client Mame: Geoset
Project Name: Tigane
Job Number: DVM-56
Date: 2015-10-10
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable]
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Client Mame: Geoset
Project Name: Tigane
Job Number: DVM-56
Date: 2015-10-10
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable]
FOUNDATION INDICATOR
Grading & Hydrometer Analysis Atterberg Limits & Classificati
[Particle Size {mm) & % Passing]
Sample T23 Sample T23
Depth {m) 08 Depth (m) 0&
Lab Mo DVM-96-986 Lab No DVIN-S6-986
53.0 100 Liquid Limit (3] 19
375 100 Plastic Limit 3] 15
265 100 Plastidity index (%) 4
150 100 Linear Shrinkage (%) 1.5
132 100 Pl of whole sample 3
8.5 100
6.7 100 % Gravel 1]
4.75 100 % Sand 78
200 100 % Silt 10
1.00 96 9 Clay 12
0.425 75 Activity 0.3
0.250 (7]
0.150 57 %SoilMortar | 100 | |
0.075 36
0.060 22 Grading Modulus 0.89
0.050 21 Moisture Content [3%) NST
0.035 18 Relative Density (SG)* 2.65
0.020 15
0.006 14 Unified [ASTM D2487) SC-5M
0.002 12 AASHTO (M145-31) A-4

Remarks:  *: Assumed

N / T: Not Tested
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APPENDIX D: TABULAR EXPLANATION OF ZONING

Tablel. Categories of Urban Engineering Geological Investigation

Table 2. Geotechnical CLASSIFICATION FOR Urban Development:
Partridge, Wood & Brink (1993)

Table 3. Residential Site Class Designations: SAICE, SAIEG & NHBRC (1995)



"8UljapInB e se Ajuo aAles pJnous puz a)njosqe aq 0} papusiul 10U ale sainbly asay) 1ey) 10N

‘s)si6oj0ab Buuesuibus

JUBX8 18SS8| B 0) pue

‘sieaulfua [ealuyoa)oab pue

'siaauiBbua jeaiuyoa)0ab pue

's1gauibus

[B2IUY0B}08H JUBIXS 1assa|

slaauibua [esiuyosjoag) s)sifiojoab Bupsauibua yjog sys160j086 Bupaauibus yiog e 0} pue sjsibojoab Buusaubug ‘sjsifojoab Buuaauibug SJUB}NSU0Y
(¢861) swerp pue
‘jueag|al joN (G661) aanoeid Jo 8pog JOIVS | (G661) 8ol J0 9peD FOIVS | (£661) yuug pue poops ‘aBpliyed afipuped sjuug JUIYY
- (saumesy B (sanjesy 3|qRINOAR) 1SES)| - §
abeuielp ‘uoneaeoxa Ha) abeulesp ‘uoliereoxa 6a) ajeIpaulIajul - 7
1ayjo pue 4 pue § ‘H'0 Jaylopue 4 pue S ‘H'D 8]qeINOARY JSOW - |, 'S)808) nun
‘a|geoidde jopn 'SOSSED 108 'SOSSE[D |10 :sadA) uleLis| pue| pue swajsAs pue Bugddep
. 'S8)is ajgeuen Aybiy 1oy aseisy Lma ‘ N “JUBYNSUOD 8Y} JO
‘pauiopad 1d 388} | SE Yonw Se 0} eale ay) Jo uoija19s1p au} e palinbal aq s)id )s9)
uonebnsaaul pasieloads Ajnqenen pue szis ay) uo Buipusdap Aew syd 1s9) Jo Jaquinu payiLul “adA} 1o0u; pue| sad syd JO Jaquinu
Jo adAy ay) uo uspuadag ey 0} Jad syd )91 9 pue | usamieg «'Sud 189 0| pue 9 ueamieg B JonamoH ‘paysabbns auon 189} € 1O Wnwiuiw pasabbng
‘uonefiysanul ‘Bundwes Hom play
pasiejoads ‘Buydwes Jjos pue sajoy 1so) pue ‘Buydwes jios [los pue syd 1sa) payiul] pue
Jo adf} o) oyvadg sud (el yim AaAINS JOA0-HBAA pue sajoy |ew ‘sud jsa] "ABAINS J8A0-Y A pue AsAINS JBA0-Y|BAN eale Apnis
JueAsjal joN 'BY (| uey sIop ‘B () uey} sse ‘BY 000} Uey) ssa7 ‘B4 000 UeL} 2I0[ 0 9zig
uonebnsanu| (Wo3y)
[ERINTREITETSY uonehnsaau| uolnjebiysaau) Buiddeyy |esaiBojoan
pasijeroadsg yuawdojeAa( ueqdn juawdojaAaq ueqin Bujuue|d ueqin Joy buiddepy Bupeauibug jeuoibay uonduosag
suonebisaau| pasijerdadg suolebiysaau) Juswdojanaq uequn suonjefiysaau| Buluue|d adA)
NOILYOILSIANI TVIID0T039 ONIMIINIONI NVEYN 40 SIIHOOILVD ‘I 9|qeL




‘asie ABW JUIBLISUOD U} JO S80UBLINOO0 Pasi|eao] a18ym 4| Jo ‘d} ‘Dl ‘| Se pajeubisap ale seale asay] ,

‘uiejdpooyy 1o ‘0, UBL) ss8] adojs yym uiejdpooy 10 IN9A0 Jou $80p
[auueyd abeuleIp UMOUY B UIJIM® Sealy |auueyo abieutelp umouy e o} jJusoelpe sealy JUIRJISUOD SIU) Joj UOREN}IS ,3|qeIN0AR) JSOU, Buipooy 0 108lgns sealy | 7
S/ 's1eaf 0 uILpIm Rynoe
00} Ueyl siow AYAROE o(WSISs [BIMEN | SO (0} 810w A)Aoe dlwsias paonpul-Builiy S/ 00} UBYy SS8| JusAs ue Jo Aigeqold %01 olWsIas 0} 108lgns sesly | |
‘(Apanoe olwsies sado|s
0) 108[qns seale u| A|e10adsa) ysu ybip “)SH SjeIpaLLLIdL| YSU MO [BINjeU B|qejsun jo sealy | p
“(suoibai Jayyo ||g) seaibap
‘(suoibas Jauo ||e) seaibap z| uey) aiopy | ueyy sso| pue saaibap z| pue g usamiaq sadojg
‘(adeg ‘(aden) uisisap pue |eleN) seaibap g
LIB)Sa/ pue [e1eN) sealbap g| ueyl aiopy | uey ssa) pue saeaibap g| pue g usamaq sado|g ‘(suoibai ||g) saaibiap g pue z uaamiag sadojs deslg | |
- %001 8|gn|os
*SBUIOP PUB SBJOLPJUIS UMOUY "8|qejsun Ajqeqold ‘ajqeisun Ajqissod jo seale Ul Ayjigessu] | H
‘a0e|d (*pa1noo jou
uayel sey Buluiw uonoenxa [ejo) a1eym | 'pasead sey anso adojs aseym d0ByNS Mojaq sey Buiuiw uonoelixa [ejo} aiaym 1daoxa) aoeuns
10 90BUNS JO Wl Q) ULy} $S8] uIyim Builp W 00} Jo Yidep & 0) seale pauluuapun pjo Mmojaq W poL ueyy Jejeslb yydap e je Buluiwiapun punoJf pauiwiepun | 9
"BUIN|OA [BJ0} 8L} JO % OF "auIN|oA [BJ0) B4} JO % 0F "8LUN|OA (10} 8Y} JO yidep W g'y
uey) alow sajaloopad uedpiey 1o %00y pue (| uaamjeq sajloopad uedpiey Jo Yooy %0} UL} SS8| S12p|N0g [BUOISEIN0 J0 Pala)eos 0} UoReARIXa Jo Anoia | 4
“ybIH “BjeIpaLLBlu| Mo llos jo Ayjiqepoig | 3
‘pajoadxas Ayyiqissaidwon jlos ybiy ‘pajoadxa A)l)1qissaldwiod [10s ajelepojy . pajoadxs Aigisseldwod |jos Mo |los a|qissasdwon AybiH | q
‘pajoipaid |epusjod aneay-|los ybiH ‘pajoipald |eijuajod aAeal |10 8je1apop . ‘Pajoipald |enusjod aneay-|l0s Mo jlos 8ARRY | 9
“8oeUNs punolf mojeq W g'y ‘goepns punoib mojaq W G
‘sayslew pue sdwemg UL} SS9| 8|qe) Jajem payoiad Jo juaueuliad UBLj} SI0W B]qE) J8)em payoiad 1o Jusuewisd abedasg | g
IN000 JOU SBOP JUIBASUDD | 'SSBUNOIY Ul WW G/ UBY) alow Jo Ldap B yum LSSAUNOIY Ul W G/ Uey) ssa) Jo ydap e Buljiejoy
S|U} Jo} LUonenyis 9|qeinoAe) JSea| Y | SUOZIOY SARNIASUOI JO UozZuoy djqisde|j0o Auy SUOZ|I0Y 8ANOASUOD JO Uozloy a|qisde)joo Auy |log a|qisdelon | v
(€) ajqeinoney yseary (2) a1eipauuiejy) (1) ajqeinoney 3sop INIV¥LSNOD
(661 yulg pue poop ‘ebpunied Jeye) INIJWAOTIAIA NYENN ¥O4 NOILYIIHISSY1D TVIINHOIL0ID ‘¢ o|qeL




Table 3.  RESIDENTIAL SITE CLASS DESIGNATIONS (SAICE, 1995)

TYPICAL FOUNDATION ’ CHARACTER OF | EXPECTED RANGE ASSUMED SITE CLASS
MATERIAL ‘ FOUNDING OF TOTAL SOIL DIFFERENTIAL
\ MATERIAL MOVEMENTS (mm) ‘ MOVEMENT
\ (% OF TOTAL)

Rock (excluding mud rocks STABLE NEGLIGIBLE - R
which exhibit swelling to
some depth)
Fine-grained soils with EXPANSIVE SOILS <75 50% H
moderate to very high 75-15 50% H1
plasticity (clays, silty clays, 15-30 50% H2
clayey silts and sandy clays) >30 | 50% H3
Silty sands, sands, sandy COMPRESSIBLE AND <50 : 75% c
and gravelly soils POTENTIALLY 50-10 | 75% C1

COLLAPSIBLE SOILS >10 \ 75% C2
Fine-grained soils (clayey silts = COMPRESSIBLE SOIL <10 | 50% S
and clayey sands of low 10-20 ' 50% S1
plasticity), sands, sandy and >20 w 50% S2
gravelly soils ‘ ‘
Contaminated soils VARIABLE VARIABLE ‘ P
Controlled fill ‘
Dolomitic areas ‘
Land fill \
Marshy areas
Mine waste fill |
Mining subsidence ‘
Reclaimed areas
Very soft silt/silty clays
Uncontrolled fill

NOTES:

1

o ~

The classifications C.H,R and S are not intended for dolomitic area sites unless specific investigations are carried out to assess the
stability (risk of sinkholes and doline formation) of the dolomites. Where this risk is found to be acceptable, the site shall be
designated as Class P (dolomitic areas).

. Site classes are based on the assumption that differential movements, experienced by single-storey residential buildings, expressed

as a percentage of the total soil movements are equal to about 50% for soils that exhibit expansive or compressive characteristics
and 75% for soils that exhibit both compressible and collapse characteristics. Where this assumption is incorrect or inappropriate,
the total soil movements must be adjusted so that the resultant different movement implied by the table is equal to that which is
expected in the field.

. In some instances, it may be more appropriate to use a composite description to describe a site more fully e.g. C1/H2 or S1 and/or

H2. Composite Site Classes may lead to higher differential movements and result in design solutions appropriate to a higher range
of differential movement e.g. a Class R/S1 site. Alternatively, a further site investigation may be necessary since the final design
solution may depend on the location of the building on a particular site.

. Where it is not possible to provide a single site designation and a composite description is inappropriate, sites may be given multiple

descriptions to indicate the range of possible conditions e.g. H-H1-H2 or C1-C2.

. Soft silts and clays usually exhibit high consolidation and low bearing characteristics. Structures founded on these horizons may

experience high settlements and such sites should be designated as Class S1 or S2 a as relevant and appropriate.

. Sites containing contaminated soils include those assaciated with reclaimed mine land, land down-slope of mine tailings and old land

fills.

. Where a site is designated as Class P, full particulars relating to the founding conditions on the site must be provided.
. Where sites are designated as being Class P, the reason for such classification shell be placed in brackets immediately after the

suffix - i.e. P(contaminated soils). Under certain circumstances, composite description may be more appropriate - e.g. P(dolomite
areas)-C1.

. Certain fills may contain contaminates which present a heaith risk. The nature of such fill should be evaluated and should be clearly

demarcated as such.




APPENDIX E: DATA INPUT SHEETS
Site Specific Data Input Sheets



NORTH WEST PROVINCE

HOUSING DEPARTMENT
PROJECT-LINKED /RURAL PROJECT (PLEASE INDICATE P or RINBOX)[ |
SUBSIDY VARIATION CALCULATOR
DATA INPUT SHEET

Version 1.10
) Tigane Extensios 7 & 8
Name of Project
Distance from nearest Name of Centre (Only Potchefstroom,
major centre in km (see 10 km [Klerksdorp, Rustenburg, Mafikeng, Brits or Klerksdorp
list adjacent) Tshwane)
Total Number of houses in Project
How many houses with this classification?
Subsidy amount for this development ?
1 VARIATION IN SITE CLASS
Site Classification
House Size Class (30-40m2)
Basic Site Class Designation (H1,C2,S1 etc or combination Please) (Dominant Mode) c2
Note that for a combination classification (i.e C1/S2) the designer must select the
dominant mode that will be used for design purposes (Contributory Mode) C2
If the Site Classification is H3, what is the predicted differential movement?
Is the Site Underlain By Dolomites? No
If so, what is the Dolomitic Area Designation? N/A
2 VARIATION IN SITE CONDITIONS
2.1 [Seepage/Ground Water No
2.1.1{Does the Site have a water table less than 1m from the surface? No
2.1.2|Does the Site have a water table less than 1,5m but more than 1m from the surface? No
2.2 |Soil Slope
2.3.2|What is the average slope of the erfin %? <6 %
2.3 |Soil dispersion No
233 Is the.gppgrmost soil horizon classified as SP,SM, CL or CH in terms of the Unified Soil SM 20%
Classification System?
2.4 [Difficulty of excavation
What percentage of the uppermost soil horizon is classified as hard in terms SABS 0
1200 D? 20%

| certify that the above information is based on my assessment of the proposed housing site and that it is
in my opinion representative of the General Site Conditions.

Name: David S vd Merwe Signature

Professional [|[Pr. Sci. Nat.: 400057/96 |[[Date: 18 October 2019
registration [|MSAIEG: 93/154
No NHBRC: Reg. Nr. 600444




