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EXECUTIVE SUMMARY

Outeniqua Geotechnical Services Outeniqua Geotechnical Services was appointed by the
Power Group to undertake a Phase 1 geotechnical site investigation for a proposed
residential development on Erf 210289 & 21029, George in the Western Cape Province
(The Village Ridge), which is located approximately 1km west of the town centre of
George.

The site investigation involved a desk-top study of existing geotechnical data, a walk
over survey of the site and detailed subsurface investigation. The subsurface
investigation including the excavation of test pits with a TLB/Back-actor to a maximum
depth of 2.5m or refusal. Test pits were profiled in accordance with standard methods,
and samples of various soil horizons were collected for laboratory tests. Insitu DCP
penetration tests were conducted from ground level next to each test pit.

The topography of the area is characterised by gently sloping terrain, which drains south
east into the Camfersdrift River. The site was vacant at the time of the investigation and
was covered in long grass.

According to the geological map of the area, the area is underlain granitic rock of the
Maalgaten Suite.

The investigations revealed that the general soil profile recorded in test pits consists of
one or more horizons of transported silty sand (colluvium/topsoil), which is underlain by
pedogenic ferricrete gravel (nodules), which is in turn underlain by residual clay, silt
and/or clayey sand/gravel (variable) derived from the insitu weathering of the Maalgaten
Suite granite. The soils are generally dense/stiff at normal shallow founding depths but
are considered slightly compressible and/or collapsible. Lab tests indicate that the
residual soils (silt/clay) are potentially active, with estimated total heave of up to 15mm.
The residential site classification for the entire site is H1/C1.

The recommended foundation system for the proposed single/double storey structures is
reinforced strip foundations or light rafts at a nominal founding depth of 600mm below
NGL on well compacted insitu soil with bearing pressure limited to 100kPa.

In terms of the general geological stability and geotechnical conditions, the site is
deemed to be suitable for development with precautions taken for the expected
geotechnical constraints, for which recommendations are provided.
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1. Introduction and terms of reference

Outeniqua Geotechnical Services Outeniqua Geotechnical Services was appointed by the
Power Group to undertake a Phase 1 geotechnical site investigation for a proposed
residential development (The Village Ridge) on Erf 210289 & 21029 George in the
Western Cape Province (see locality map in Figure 1). The site is located approximately
1km west of the town centre of George.

The physical and geotechnical nature of the site was investigated for the civil
engineering design and project planning process, and the investigation was carried out in
general accordance with SANS 634.

The general purpose of the investigation was to:

e Describe the location, topography and geology of the proposed site.

Investigate and describe the soil types and expected founding conditions for new

structures.

Highlight any problem soils, slope stability or drainage issues.

Estimate the bearing capacity, settlement and/or swell potential of the soil.

Classify the excavations in terms of SABS 1200D.

Determine the suitability of the site for housing purposes and make

recommendations for the design of earthworks, foundations and engineering

services.

e Classify the site in terms of the residential site designations under SANS10400-H
for project enrolment purposes with the NHBRC.

Figure 1: Locality map of site




2. Information available

The following maps and plans were available for reference purposes and may be
reproduced in this report:

e Digital topo-cadastral and aerial photography data, obtained from the National
Geospatial Information Department.

e 1:250 000 Geological map of the area, obtained from the Council for Geoscience.

e 1:1000000 Seismic Hazard Map of SA, obtained from the Council for Geoscience.

e Site development plan, produced by Power Construction.

3. Nature of the investigation

The site investigation involved a desk-top study of existing geotechnical data, a walk
over survey of the site, and a detailed subsurface investigation.

The subsurface investigation involved conducting a total of 4 test pits with a
TLB/Backactor to a maximum depth of 2.5m in order to determine the geology, soil &
groundwater conditions on the site. The number of test pits was determined primarily by
the size of the site, in accordance with SANS 634, the expected complexity of the
geology, and access across the site. The number of test positions was deemed sufficient
in order to classify the soil conditions with a high degree of confidence.

Test pits were profiled according to the standard MCCSSO method, and samples of
various soil horizons were collected for laboratory tests at a SANAS accredited
laboratory. Insitu DCP penetration tests were conducted from ground level next to each
test pit.

Soil samples were taken for the following lab tests to determine the engineering
characteristics of the soil:

e Indicator tests (TMH1 and ASTM) to determine gradings, Atterberg limits and
potential expansiveness (tested at Outeniqua Lab in George);

e MOD/CBR/Indicator tests (SANS 3001) to determine the compaction/strength
properties (tested at Outeniqua Lab in George);

e Handheld Dynamic Cone Penetrometer (DCP) tests (TMH6 ST6) to determine soil
consistency and bearing capacity (tested on site).

The confidence in the information gained from the investigation is high as it generally
concurs with expected conditions and information gained from previous site
investigations in the area. Further investigations are not deemed necessary at this stage
of the project.

4. Site description

The site consists of the consolidation of two erven (21028 & 20129), with a combined
extent of 4.6Ha. The topography of the site is characterised by gently sloping terrain
with slight undulations, which drains south east into the Camfersdrift River. The site was
vacant at the time of the investigation and was covered in long grass (see Figures 2-5).



Figure 2: Topographical map of the site

Figure 3: Aerial photo of site



Figure 4: Typical topography and vegetation looking south towards Erf 21029

Figure 5: Typical topography and vegetation looking North towards Erf 21028

5. Geology

According to the official geological maps, the site is underlain by granite of the
Maalgaten Suite of the George pluton (Figure 6). The George pluton consists of several
granitic bodies that were intruded into older country rocks of the Kaaimans Group of
meta-sediments during the Cambrian era (—525 million years ago). Younger meta-
sedimentary rocks of the Peninsula Formation (Table Mountain group) occur to the north
of the George area.

The George pluton has been subjected to intense deformation, similar to that of the
older country rocks of the Kaaimans Formation and typically exhibit strong penetrative
planar and linear fabrics (structural features). In some places the granite has been
intensely sheared, mainly along its margins. There are no major geological faults in the
immediate vicinity of the site, and there is a low risk of seismic activity in the area (max
peak horizontal ground acceleration 0.05g).

The Maalgaten granite is the most voluminous lithological unit of the George pluton
which underlies most of the George area. The granite rock is poorly exposed in the
George area and is typically covered by a thick soil overburden including colluvium,
alluvium and residual saprolite.

The geology of the general area is generally considered macro stable for urban
development purposes with due consideration given to potential geotechnical constraints
on a site-level.



Figure 6: Geological map

6. Geotechnical Evaluation
6.1 Engineering and material characteristics
6.1.1 Topography, slopes and vegetation cover

Results of the investigation

The site is broadly characterised by gently sloping terrain, which drains to the southeast
into the Camfersdrift river, which flows adjacent to the site. The northern portion of the
site (Erf 21028) is slightly uneven with some hummocky ground which indicates some
sporadic historical minor dumping or slightly uneven filling (See Figure 7). The natural
vegetation predominantly consists of long grass.

Effect on the proposed development

Site clearance and earthworks operations, including construction of roads and services
will have to shape the slightly variable surface topography of the site to create suitable
platforms for the proposed houses, but this shouldn’t severely affect cost of the
earthworks. Minimal bush clearing will be required.



Figure 7: Typical hummocky topography and vegetation looking North across
Erf 21028

6.1.2 Soil types and rock
Results of the investigation

The general soil profile recorded in test pits consists of a mantle of transported silty sand
(colluvium/topsoil), which is underlain by pedogenic ferricrete gravel (nodules), which is
in turn underlain by residual clay, silt and/or clayey sand/gravel (variable) derived from
the insitu weathering of the Maalgaten Suite Granite. Bedrock was not encountered in
any of the test positions and is not expected to affect foundations or earthworks.
Although not encountered in any of the test pits at the time of the investigation, some
sporadic superficial fill soil and rubble/rubbish (P) can be expected across the entire site
(max expected 1m thick). A summary of the test pit data and the thickness of the
different soil horizons is provided in Table 1.

The residual soils are cohesive and considered potentially slightly active (assume
medium level), with total potential heave likely to be less than 15mm — H1 Category. No
other horizons are active, and the conditions will only improve with depth. All soils are
potentially slightly compressible and collapsible with total maximum settlement of 10mm
(C1). DCP test were slightly variable, but generally indicate stiff/dense soils at normal
shallow founding depths.

Table 1: Summary of soil horizons recorded in test pits (in mm)

Test . Total

pos. In’_lporte_d Transp_orted Pedogenic Resu:!ual Rock depth of Refusal?
(fill) soil soil soil .

No. test pit

TP1 - 1400 200 400 - 2000 No

TP2 - 1200 500 300 - 2000 No

TP3 - 1100 400 5000 - 2000 No

TP4 - 1000 200 800 - 2000 No

Effect on the proposed development
Fine-grained soils are moisture sensitive and potentially compressible and/or collapsible

under increasing moisture content. Clayey soils may be active and are also not ideal for
use as natural fill materials. Uncontrolled fill will require attention. The geotechnical
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properties of the soil types are discussed in further detail below, and recommendations
are presented in Chapter 8.

6.1.3 Grading, Atterberg limits and potential expansiveness
Results of the investigation

Representative samples of different soil horizons were collected for Indicator tests in
order to determine the index properties of the soil and evaluate their potential activity
and suitability as a founding medium. A summary of the results of the tests are shown in
Table 2. The tests indicate that the soils are grouped into the following categories
according to the Universal Soil Classification system:

CL — Inorganic clays of low to medium plasticity, gravelly, sandy and silty clays.
ML — Silty soils of high plasticity.

SM — Silty Sand mixtures.

GC — Clayey gravels.

GM — Silty gravels.

The tests indicate that the total clay & silt contents range from 16 to 93%o, plasticity
indices range from zero (Non-plastic - NP) to 11 (medium), and liquid limits up to 23%.
Generally, the tests indicate that the soils are moderately problematic in terms of
dimensional stability, with potential expansiveness low to medium in all samples.

Table 2: Grading and Atterberg limits test results summary

sample Atterberg Limits Particle Analysi% (20) o usc
Depth (mm) PI LL LS Clay & Silt 00;2: :;l o o
TP1 140-800 SP SP 0.5 57 43 6.0 ML
TP1 800-1400 NP NP 0 55 45 3.7 SM
TP1 1600-2000 11 11 5.5 62 38 7.2 GC
TP2 200-900 SP SP 0.5 93 7 6.6 ML
TP2 900-1200 SP SP 0.5 55 45 4.2 ML
TP2 1200-1400 NP NP 0 57 43 3.7 GM
TP2 1400-1700 6 23 23 46 54 7.0 GM-GC
TP3 1100-1500 9 21 5 56 44 12.2 CL
TP3 1500-2000 14 28 7 56 66 12.2 CL
TP4 500-1000 NP NP 0 46 54 5.2 GM
TP4 1000-1200 SP SP 0.5 59 41 4.0 GM
TP4 1200-1400 6 19 3 16 84 7.4 SM-SC

Notes: 1 Moisture content 2 Potential expansiveness (Skempton’s activity chart) 3 Unified Soil Classification System
Effect on the proposed development

Conventional improved/modified foundation systems are envisaged to cater for the
expected soil movements, including reinforced strip foundations or light rafts.
Compaction of founding medium will mitigate differential settlement. Bulk earthworks to



create platforms may require treatment of poor-quality insitu soils and/or imported
selected fill to make up shortfalls. Recommendations are provided in Chapter 8.

6.1.4 Moisture/density relationship and CBR

Results of the investigation

Representative soil samples were collected for Mod. AASHTO density, CBR and Road
Indicator tests in order to determine the moisture-density relationship, compaction and
CBR properties for road subgrade and/or general filling purposes. The results of the tests

are summarized in Table 3.

Table 3: CBR test results summary

TSiS{t Sgg?agf oA swell | P11 g MDD/ T1R4H
No (mm) 10900 98% | 95% | 93% | 90% %0 | 0 omc Class
TP1 140-800 12 11 10 9 9 0.54 SP | 0.46 | 1773/10.3 | <G10
TP1 800-1400 | 47 30 15 9 5 0 NP | 0.76 | 1961/6.0 G9
TP2 | 1200-1400 | 23 19 15 12 9 0 NP | 1.98 | 2430/6.8 G8
TP2 | 1400-1700 | 4 3 2 2 1 0 6 2.04 | 2385/2.04 | <G10
TP3 | 1100-1500 | 4 4 4 4 3 3 9 0.57 2322/7 <G10
TP3 | 1500-2000 | 4 3 1 1 o 2.04 14 | 0.67 | 1940/12 | <G10
TP4 | 1000-1200 | 23 16 13 11 4 0.15 SP | 1.41 | 2552/5.7 G8
TP4 | 1200-2000 | 18 14 10 8 5 0.31 6 1.13 | 2042/10.2 G9

The test results indicate generally marginal to poor quality insitu soils, which display
typically low CBR values and moderate to high plasticity/swell.

Effect on the proposed development

Imported materials will be required, including selected subgrade material (SSG),
subbase, base course for roads and selected granular material for pipe cradles, platforms
and retaining walls. Recommendations for earthworks and roads are given in Chapter 8.

6.1.5 Compressibility, collapse potential and bearing capacity
Results of the investigation

No undisturbed samples were possible due to the friable and fractured nature of the
cohesive soils. DCP tests generally indicated a gravelly, stiff soil cohesive (clayey) soil.
No major bearing capacity issues were detected in these tests, but cohesive soils are
moisture sensitive and compressibility, settlement potential and bearing capacity are
functions of shear strength and moisture content, which can vary over time. All soils are
considered slightly compressible and/or collapsible (C1 category).



Effect on the proposed development

Improved/modified foundation systems will be required to accommodate the expected
soil movements. Foundation recommendations are discussed in more detail in Chapter
8.

6.1.6 Swell / heave
Results of the investigation

Test results indicate variable clay content, with low to high PI, resulting in low to
medium total potential expansiveness (H-H1 Category).

Effect on the proposed development

Improved/modified foundations are envisaged for the site to cater for potential heave.
6.1.7 Soil moisture, permeability and drainage

Results of the investigation

The site is located in an area with a typically wet, temperate climate (Weinert N-value
~1-2) with all-year rain and average monthly minimum winter temperatures of 9°C and
maximum summer temperatures of 25°C. Heavy rainfall events of up to 100mm in a
24hour period occur infrequently. Perched water tables were not encountered in any of
the test pits at the time of the investigation but can be expected within the ferricrete
gravel horizon and a pure sandy horizon at an average depth of 0.7m. This is caused by
infiltration of rainwater which percolates into the upper soil layers and rests on the
underlying relatively impermeable clay. In winter perched water tables may rise to
surface in low lying or flat areas due to the low permeability of the clayey residual
stratum. The overall soil permeability is low.

The ground surface is quite uneven in some areas with localized depressions with poor
drainage. Subsequent visits to site indicate the ground can be significantly soggy during
wet periods. There is an existing pond on site which has since been overgrown with
weeds and a drainage trench with drains from the pond (see Figure 8).

Effect on the proposed development

The design of stormwater systems should take into account the location and topography
of the site and the low soil permeability which can lead to high volumes of run-off and
periodic surface flooding. Stormwater systems will be required to collect, control, divert
and discharge run-off in suitable locations into natural water courses. Site drainage
recommendations are provided in Chapter 9.



Figure 8: Aerial photo of the pond feature encountered on site
6.1.8 Existing structures
Results of the investigation

The site is currently vacant and there are no existing structures on the site requiring
demolition/relocation.

Effect on the proposed development

No special measures are required to relocate residents and demolish existing informal
structures.

6.2  Slope stability and erosion

The natural slope gradient of the site is gentle to moderate and there were no signs of
any macro instability at the time of the investigation. Temporary shallow excavations
(<1m deep) are likely to be generally stable at near vertical angles for short periods, but
permanent excavations/slopes exceeding 35° will require retaining walls. Erosion is
unlikely to be a significant issue on the site, but contractors must take normal
precautions to minimise erosion.

6.3 Excavation classification with respect to services

All excavations to 3m are classified as “Soft” in terms of SABS1200D.

6.4 Impact of the geotechnical character of the site on residential
developments

The applicable geotechnical subsidy variations are tabulated in Table 4.
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Table 4: Site specific geotechnical subsidy variations

Geotechnical | Category I Precautionary Applicable Comment
s Criteria
Conditions or type measures areas
Seepage / | Category 1 | Permanent or | Subsurface ALL
groundwater perched water | drainage/improved
tables less than | damp-proofing
1.0m below | measures to
ground surface houses, service

trenches to be
dewatered during
construction

Category 2 | Permanent or | Service trenches to | N/A
perched water | be dewatered
tables more | during construction
than 1m but
less than 1.5m
below ground

level
Erodability of | Category 1 | High risk | Retaining walls & | N/A
soil (Erodability earthworks to
index 1-8) reduce slopes &
surface drainage
Category 2 | Medium risk | Retaining walls & | N/A
(Erodability earthworks to
index 9-15) reduce slopes
Hard Category 1 | Hard rock | Additional cost of | N/A
excavation excavation to a | trench and
depth of 1.5m foundation
excavation
Category 2 | Boulder Additional cost of | Y N/A
excavation to a | trench, foundation
depth of 1.5m and road
excavation
Dolomite Category 1 | Risk class 1&2 | Additional cost of | N/A
(Dolomite area | foundations
class D2)

Category 2 | Risk class 3&4 | Additional cost of | N/A
(Dolomite area | foundations
class D3)

Expansive Category 1 | H1 Foundation design, | Yes
Clays building procedures
and precautionary
measures: Modified
normal

Category 2 | H2 Foundation design, | No
building procedures
and precautionary
measures:
Stiffened raft

Category 3 | H3 Foundation design, | No
building procedures
and precautionary
measures: Cellular
rafts/piles

Compressible Category 1 | C1 Foundation design, | Yes
and building procedures
Collapsible and precautionary
soils measures: Modified
normal

Category 2 | C2 Foundation design, | No
building procedures
and precautionary
measures: Light or
heavy raft

Compressible Category 1 | S1 Foundation design, | No
soils building procedures
and precautionary
measures: Modified
normal
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Geotechnical | Category o Precautionary Applicable Comment
s Criteria
Conditions or type measures areas
Category 2 | S2 Foundation design, | No
building procedures
and precautionary
measures: Light or
heavy raft
Mining Category 1 | Old undermining | Additional cost of | No
subsidence to a depth of | foundations:
between 90- | Compaction below
240m below | footings or raft
surface  where
stope closure
has ceased
Category 2 | Old undermining | Additional cost of | No
to a depth of | foundations:
between 90- | additional
240m below | earthworks or soil
surface  where | reinforcement
total extraction
has taken place
Seismic Category 1 | Mining induced | Additional cost of | No
activity seismic activity | foundations:
> 100cm/s? Stiffened strip
footings or raft
Category 2 | Natural seismic | Additional cost of | No
activity > | foundations:
100cm/s? Stiffened strip
footings or raft
Topography Category 1 | Average ground | Increase depth of | No
slope flatter | sewer & provision
than 1:20 of pump station
Category 2 | Average ground | Terracing for | 40% of site *Estimated
slope of | houses & additional
between 1:11 | earthworks to roads
and 1:20 & storm water
control measures
Category 3 | Average ground | Terracing for | 60% of site *Estimated
slope of | houses & additional
between 1:7.5 | earthworks to roads
and 1:10 & storm water
control measures
Category 4 | Average ground | Terracing for | No
slope of | houses & additional
between 1:5 | earthworks to roads
and 1:7.4 & storm water
control measures
Category 5 | Average ground | Terracing for | No
slope steeper | houses & additional
than 1:5 earthworks to roads
& storm water
control measures
SCCCA Southern Area subjected | Plaster and paint on | Yes
Cape to severe | all external walls &
Coastal condensation 6.4mm gypsum
Condensati | conditions plasterboard
on Area ceilings & 80mm
thick glass fibre
insulation
Location of Site more than | Additional cost of | No
development 20km from | transportation
site major centres

7.

Site classification

The site has been broadly mapped into distinguishable terrains according to SANS10400-
H soil classifications assigned in Table 5, and the mapping is illustrated in Figure 9.
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Table 5: Geotechnical terrain mapping

Expected .
Terrain Unit Geotechnical Constraint movement NHBR.C S'.te
Classification
(mm)
Potentially compressible soil 5-10 C1
Terrain 1 Potentially expansive 7.5-15 H1
Uncontrolled fill/disturbed ground P
Figure 9: Geotechnical terrain map
8. Foundation recommendations and solutions

8.1 Earthworks and structural foundations

Earthworks should be designed and conducted in accordance with SABS 1200D, COLTO
3300 or any site-specific specifications provided by the engineer. Foundations should be
designed and constructed in accordance with the NHBRC Home Builders Manual, SANS
10400-H and/or as specified by the structural engineer.

If any uncontrolled fill material is uncovered, such as rubble, plastic, etc., it should be
completely removed from house platforms or treated as per the engineers instructions.
Some bulk earthworks and possibly low retaining walls may be required to create level
platforms on sites where slopes exceed 1:10. In cut to fill operations, all organic matter
should be removed from the footprint area before bulk earthworks. The insitu soils may
not be suitable for use in bulk fills, unless the material is approved by the engineer and
can be effectively compacted to the specified level.

The recommended foundation system for the proposed single storey structures is
reinforced strip foundations on well compacted insitu soils at a nominal founding depth of

13



600mm below GL with design bearing pressures limited to 100kPa. Alternative suitable
methods include light rafts on compacted/engineered platforms. All founding mediums
should be compacted with a roller or trench rammer to achieve a minimum of 93% of
the Mod. AASHTO density (<30mm/blow of DCP).

8.2 Road pavements
Access roads should be constructed in accordance with SABS 1200, COLTO, TRH4,

TRH14, The Red Book or other applicable specifications and standards, or as directed by
the engineer.

Test results indicate that the insitu soil is typically poor-quality material and
improvement of the subgrade is recommended with lower and upper SSG layers included
in the design of roads at the engineer’s discretion.

General preparation of the roadbed should include the following:

. Cut to line and level.

. Compact to 90% MDD. Recommended moisture content before rolling is optimum
moisture content (OMC) minus 2%.

. Remove any incompressible or wet soil and reinstate with G9 material or as
directed by the engineer.

Table 6 serves as a guideline (to be checked by the engineer) for the design of a
Category C flexible pavement in a wet region with a design life of 15 years with traffic

loading of less than 3 x 10% E8O0s over 20 years (as per TRH4).

Table 6: Road layerworks recommendations (Cat C in wet climate)

Layer Material Thiﬁi(rrrm‘ess C(F){ri(?c)lggteign

Seal HMA or Cape Seal TBD by engineer

Base Imported G2/3 150 100% MDD
Subbase Imported G5/C4 150 95% MDD

USSG Imported G7 150 93% MDD

LSSG Imported G7/9 150 90% MDD

OR

Seal n/a n/a n/a

Base Interlocking cement pavers 80 n/a
Subbase Imported G5/C4 150 95% MDD

USSG Imported G7 150 93% MDD

LSSG Imported G7/9 150 93% MDD

o. Storm water drainage recommendations

The design and construction of storm water drainage should be carried out in accordance
with SABS 1200LE, COLTO, The Red Book or other applicable standards, or as directed
by the engineer.

Minor flood events can be handled with kerb inlets and underground pipes, which
discharge at suitable points into existing stormwater network or natural drainage lines,

14



as directed by the engineer. Stormwater from major flood events can be contained
within the road prism but should not overflow into adjacent erven. Well-designed access
roads with sufficient level difference from the adjacent property, and adequate side
drains and culverts is recommended. Subsoil drains are not envisaged along roads as the
subgrade is generally well drained.

The ponding of storm water around the exterior of houses can be avoided by shaping the
ground levels around the exterior to create a fall away from the house and constructing
a 1m wide a concrete apron with a 10% fall away from the house. This will also assist in
minimizing erosion around the house. The finished floor level of all houses should be a
minimum of 150mm above final ground level to prevent flooding.

10. Special precautionary measures
The following special measures are recommended as a precaution:

e A geotechnical specialist should be involved in earthworks and the construction of
foundations to assist the engineer with quality control.
e Compaction control testing is essential during construction.

11. Conclusions

The site is generally suitable for residential development purposes, but there are some
geotechnical constraints which may have an impact on the engineering design, and some
preliminary recommendations are provided for consideration by the civil and structural
engineers.
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The ponding of storm water around the exterior of houses can be avoided by shaping the
ground levels around the exterior to create a fall away from the house and constructing
a 1m wide a concrete apron with a 10% fall away from the house. This will also assist in
minimizing erosion around the house. The finished floor level of all houses should be a
minimum of 150mm above final ground level to prevent flooding.

10. Special precautionary measures

The following special measures are recommended as a precaution:

e A geotechnical specialist should be involved in earthworks and the construction of
foundations to assist the engineer with quality control.
¢ Compaction control testing is essential during construction.

11. Conclusions

The site is generally suitable for residential development purposes, but there are some
geotechnical constraints which may have an impact on the engineering design, and some
preliminary recommendations are provided for consideration by the civil and structural
engineers.
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Appendix 2

Test pit profiles




Outeniqua Lab (Pty) Ltd. ReRO s

Materials Testing Laboratory

Registration No. 95/07742/07

6 Mirrorball Street, George : PO Box 3186, George Industria, 6536
Tel: 044 8743274

Fax: 044 8745779 : e-mail: llewelyn@outeniqualab.co.za

Aurecon
65 York Street
Customer :
George
6530
Project : Erf 21028 & 21029 - Village Ridge Estate - George
Date Reported : |15/06/18

Datum: | @ Natural Ground Level|  Co-ordinates: S533*57.488' - E022*26.829'

Dynamic Cone Penetrometer (DCP)

Photo of Test Pit

TP 1 A B

-0 TPl Key to symbols: @  Sample taken b 4 Water seepage 0 A
(0 to 140)|Slightly moist, dark brown, loose, intact, SILTY SAND AND GRASS, ]
transported. -q B
- 500 -500
(140 to  800)|Slightly moist, dark brown, medium dense, intact, SILTY SAND,
transported. -1000 Tg
- 1000 Mod / CBR / Indicator / Moistured £ C
(800 to 1400)| Slightly moist, light yellow, medium dense, intact, SANDY SILT, g
_ |transported. -1500 - 2
- 1500 " |Mod / CBR/ Indicator / Moistureld T
(1400 to  1600)| Slightly moist to moist, dark reddish orange, dense, intact, FERRICRETE,
pedogenic. -2000 ' D
- 2000
(1600 to  2000)
Slightly moist to moist, light reddish orange, firm, intact, CLAY, residual. -2500 E
» |Indicator / Moisturel 0 20 40 60 80 100
- 2500 (mm/Blow)
C D E

Directors: D McDonald (Reg. Eng. Tech. Civil) : L Heathcote (B-Tech. Civil) : Miss A Govender
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Outeniqua Lab (Pty) Ltd. ReRO s

Materials Testing Laboratory

Registration No. 95/07742/07

6 Mirrorball Street, George : PO Box 3186, George Industria, 6536
Fax: 044 8745779 : e-mail: llewelyn@outeniqualab.co.za

Tel: 044 8743274

Aurecon

65 York Street
Customer :
George
6530
Project : Erf 21028 & 21029 - Village Ridge Estate - George

Date Reported :

15/06/18

Datum: | @ Natural Ground Level|  Co-ordinates: S33*57.519' - E022*26.692'

Dynamic Cone Penetrometer (DCP)

Photo of Test Pit

Key to symbols: @  Sample taken b 4 Water seepage

200)

900)

1200)

1400)

1700)

2000)

. TP2
A O to
(200 to
B @— [ 500 N
(900 to
Cle - 1000 R
D (1200 to
Ele 1500 g
(1400 to
F BB >
- 2000 "
(1700 to
L 2500

Slightly moist to moist, dark brown, loose, intact, TOP SOIL WITH ROOTS
AND WOODSHIPS, transported.
Slightly moist , light brown, loose, intact, SILTY SAND, transported.
Indicator / Moisture
Slightly moist, light yellow, medium dense, intact, SANDY SILT,
transported.
Indicator / MoistureQd
Slightly moist to moist, light reddish yellow, dense, intact, SILTY SAND
WITH FERRICRETE, pedogenic.
Mod / CBR / Indicator / Moistured
Slightly moist to moist, dark reddish orange, dense, intact, CLAY WITH
FERRICRETE, pedogenic.
Mod / CBR / Indicator / Moistured

Slightly moist to moist, dark reddish orange, firm, intact, CLAY, residual.
Indicator / MoistureQd

0
-200
-400 q
-600 —
T £
£
-800 ] =
o
[0}
-1000 a
-1200 !}
-1400
-1600
0 20 40 60 80 100

(mm/Blow)

A

TP 2 A B

Directors: D McDonald (Reg. Eng. Tech. Civil) : L Heathcote (B-Tech. Civil)

Miss A Govender
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Outeniqua Lab (Pty) Ltd. ReRO s

Materials Testing Laboratory

Registration No. 95/07742/07
6 Mirrorball Street, George : PO Box 3186, George Industria, 6536
Fax: 044 8745779 : e-mail: llewelyn@outeniqualab.co.za

Tel: 044 8743274

Aurecon

65 York Street
Customer :
George
6530
Project : Erf 21028 & 21029 - Village Ridge Estate - George

Date Reported :

15/06/18

Datum: | @ Natural Ground Level| ~ Co-ordinates: | S33*57.552' - E022*26.759' Dynamic Cone Penetrometer (DCP) Photo of Test Pit
-0 TP3 Key to symbols: @  Sample taken b 4 Water seepage 0 A
(0 to 200)|Slightly moist to moist, dark brown, soft, intact, TOPSOIL WITH ROOTS
AND GRASS, transported. i B
| 5gp @0t 500 Slightly moist, dark brown, medium dense, intact, SILTY SAND, -500 -!
transported. 4;
-1000 =
- 1000 (500 to 1100)| Slightly moist, light brown, medium dense, intact, SANDY SILT, £
transported. £ C
-1500 2
- 1500 [(100 to  1500)| Slightly moist to moist, dark reddish orange,medium dense to dense, intact, ]
SILTY CLAY WITH FERRICRETE, pedogenic.
» |Mod /CBR/Indicator / Moistured -2000 - D
- 2000
(1500 to  2000)| Slightly moist to moist, dark red, firm, intact, CLAY, residual.
» |Mod /CBR/ Indicator / Moisturel -2500
0 20 40 60 80 100
L 2500 (mm/Blow) E
TP 3 A B C D E

Directors: D McDonald (Reg. Eng. Tech. Civil) : L Heathcote (B-Tech. Civil) : Miss A Govender
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Outeniqua Lab (Pty) Ltd 65 vork
. Dec-14 65 York Street
. . Customer :
Materials Testing Laboratory George
Registration No. 95/07742/07 6530
6 Mirrorball Street, George : PO Box 3186, George Industria, 6536 Project : Erf 21028 & 21029 - Village Ridge Estate - George
Tel: 044 8743274 : Fax: 044 8745779 : e-mail: llewelyn@outeniqualab.co.za Date Reported : |15/06/18
Datum: | @ Natural Ground Level|  Co-ordinates: | $33*57.640' - E022*26.754' Dynamic Cone Penetrometer (DCP) Photo of Test Pit
-0 TP4 Key to symbols: @  Sample taken b 4 Water seepage 0 A
(0 to 200)|Slightly moist to moist, dark brown, soft, intact, TOP SOIL WITH ROOTS
AND GRASS, transported.
B | 5gp @0t 500 Slightly moist, dark brown, medium dense, intact, SILTY SAND, -500 7
transported. B
(500 to 1000)| Slightly moist, light yellow, medium dense, intact, SANDY SILT,
transported. -1000 Tg
- 1000 » |Indicator / Moistureld £
1000 to  1200)| Slightly moist to moist, light reddish orange, dense, intact, SILTY CLAY £
_ |WITH FERRICRETE, pedogenic. -1500 - 8 C
- 1500 " |Mod /CBR/ Indicator / Moisturel ]
-2000
- 2000 (1200 to  2000) D
Slightly moist to moist, dark reddish ornage, firm, intact, CLAY, residual.
» |Mod /CBR/ Indicator / Moistureld -2500
0 20 40 60 80 100 E
L 2500 (mm/Blow)

TP 4 A B C D E

Directors: D McDonald (Reg. Eng. Tech. Civil) : L Heathcote (B-Tech. Civil) : Miss A Govender
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Lab test data




OUTENIQUA LAB (rty) Ltd.

Registration No. 95/07742/07
Materials Testing Laboratory

6 Mirrorball Street, George

Tel: 044 8743274

Fax: 044 8745779

R-CBR-1-7 Nov-16

PO Box 3186, George Industria, 6536
e-mail: llewelyn@outeniqualab.co.za

Aurecon Project : Erf 21028 & Erf 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : [14/06/18

George Date Reported : |03/07/18

6530 Req. Number : [2024/18
Attention : |Garvin Coetzee No. of Pages : |2/8

TEST REPORT

CALIFORNIA BEARING RATIO - (SANS 3001 Method GR1,GR5,GR10,GR20,GR30,GR40)

Material Indicators 71243
Sample Position (SV) TP 1 - Layer5 COLTO: Sieve Analysis
Depth (mm) 1600-2000 Not 100 va
Sample No 71243 Classified 2 80 v
« 5 |Source In-Situ 8 oo |-LLI | =TI 11
88 |Colour Light Reddish Orange EOR l
% E Soil Type Clay g
= 20
= & |Classification Existing &
Max. Stone size in hole (mm) s 00 01 10 100 1000
75.0mm 100 fg
> 63.0mm 100 o CBR Chart
£ |50.0mm 100 10
§ 37.5mm 100
o (28.0mm 100 g
% 20.0mm 100 g
£ [14.0mm 97
8 [5.00mm 80 .
& 200mm 67 ’ Compaction (%) ’
0.425mm 60
0.075mm 41.5
Soil Mortar & Constants Sieve Analysis
Grading Modulus 1.31 100
Coarse Sand (%) 10 £ a0
Fine Sand (%) 28 £ o
Silt & Clay (%) 62 g 4
Liquid Limit (%) 23 S o
Plasticity Index (%) 11 = .
Linear Shrinkage (%) 5.5 00 01 10 100 1000
CBR / Density Relationship Sieve size
Max Dry Density (kg/m®) CBR Chart
o |Opt Moisture Content (%) 10
Q [Mould Moisture Con. (%)
@100% Mod AASHTO g
Swell (%) g
@ 100% NRB
Z |Swell (%) )
S 100% Proctor 0 compacton 2
& Swell (%)
@ 100% Mod AASHTO ® 71243 ]
[a @ 98% Mod AASHTO Wearing Course Graph (TRH 20)
@ |@ 95% Mod AASHTO o 207
© @ 93% Mod AASHTO < a0
@ 90% Mod AASHTO R .
Insitu Moisture Content (%) 7.2 B 2507 S Raels
Soil Classification Achieved By The Material £ B Good
COLTO: Not Classified b 0 resmocumse
AASTHO System A-6 0 4 8 1216 20 24 28 32 36 40 44 48
Unlfled System GC Grading Coefficient (Gc)

= Specimens sampled by Outeniqua Lab according to sampling Plan TMH 5 Methods MB1 or MC1.
= Specimens sampled by Waldo McClune
- The weather conditions were such that there was no detrimental effect on the sample/s taken.

Copyright © 2014 Llewelyn Heathcote. All Rights Reserved.

I

approximate 95% level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

N

level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

s

conclusions drawn therefrom or for any consequence thereof.

Llewelyn Heathcote

Technical Signatory
For Outeniqua Lab (Pty) Ltd.

The opinion column is an interpretation of the direct comparison between the quoted specification and the single test sample results obtained. The compliant (P), non compliant (i) and uncertain (U) opinion indicators are based on an
The uncertain (U) indicates that the test result is either equal to or is above / below the specified limit by a margin less than the measurement uncertainty; it is therefore not possible to state compliant (P) or non compliant (i) based on a 95%

This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Director of Outeniqua Lab (Pty) Ltd.
Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.
While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab (Pty) Ltd nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous

Director:

L Heathcote B-Tech. (Civil Eng.) & BSc Hons (Transport)




OUTENIQUA LAB (rty) Ltd.

Registration No. 95/07742/07
Materials Testing Laboratory

6 Mirrorball Street, George

Tel: 044 8743274

Fax: 044 8745779

PO Box 3186, George Industria, 6536
e-mail: llewelyn@outeniqualab.co.za

R-CBR-1-7 Nov-16

Aurecon Project : Erf 21028 & Erf 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : [14/06/18

George Date Reported :

6530 Req. Number : [2024/18
Attention : |Garvin Coetzee No. of Pages : |3/8

TEST REPORT

CALIFORNIA BEARING RATIO - (SANS 3001 Method GR1,GR5,GR10,GR20,GR30,GR40)

Material Indicators 71244
Sample Position (SV) TP 2 - Layer 2 COLTO: TP 2 - Layer 3 COLTO: Sieve Analysis
Depth (mm) 200-900 Not 900-1200 Not 100 '
Sample No 71244 Classified 71245 Classified | 2 a -]
« 5 |Source In-Situ In-Situ 8 oo |LLL LU LI
2 3 |Colour Light Brown Light Yellow %0
£ S |soil Type Silty Sand Sandy Silt B
= & |Classification Existing Existing &
Max. Stone size in hole (mm) s 5 00 01 10 100 1000
75.0mm 100 jg 100 Ig_
> 63.0mm 100 o 100 o CBR Chart
£ |50.0mm 100 100 10
@ [37.5mm 100 100
o (28.0mm 100 100 g
g [20.0mm 100 100 g
£ [14.0mm 98 100
8 [5.00mm 92 99 .
Q 12.00mm 88 99 0 Compastion 0% 2
0.425mm 85 97
0.075mm 82.3 53.8 71245
Soil Mortar & Constants Sieve Analysis
Grading Modulus 0.45 0.51 100
Coarse Sand (%) 4 2 )
Fine Sand (%) 3 44 £ o
Silt & Clay (%) 93 55 g 40
Liquid Limit (%) SP SP g
Plasticity Index (%) SP SP S
Linear Shrinkage (%) 0.5 0.5 00 01 10 100 1000
CBR / Density Relationship Sieve size
Max Dry Density (kg/m®) CBR Chart
o |Opt Moisture Content (%) 10
Q [Mould Moisture Con. (%)
@100% Mod AASHTO S
Swell (%) &
@ 100% NRB
Z |Swell (%) )
S [100% Proctor 0 compantion 6 2
& |Swell (%)
@ 100% Mod AASHTO ® 71244 m 71245
[a @ 98% Mod AASHTO Wearing Course Graph (TRH 20)
@m (@ 95% Mod AASHTO o =
© @ 93% Mod AASHTO ¢ 450
@ 90% Mod AASHTO g = e
Insitu Moisture Content (%) 6.6 4.2 B 2507 S Raels
Soil Classification Achieved By The Material g = Good
COLTO: Not Classified Not Classified & 58 | .‘ Ravels and Comugates
AASTHO System A-4 A-4 0 4 8 1216 20 24 28 32 36 40 44 48
Unlfled System MH ML Grading Coefficient (Gc)

= Specimens sampled by Outeniqua Lab according to sampling Plan TMH 5 Methods MB1 or MC1.
= Specimens sampled by Waldo McClune
- The weather conditions were such that there was no detrimental effect on the sample/s taken.

I

N

s

Copyright © 2014 Llewelyn Heathcote. All Rights Reserved.

approximate 95% level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

The uncertain (U) indicates that the test result is either equal to or is above / below the specified limit by a margin less than the measurement uncertainty; it is therefore not possible to state compliant (P) or non compliant (i) based on a 95%

level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Director of Outeniqua Lab (Pty) Ltd.
Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.

While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab (Pty) Ltd nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous

conclusions drawn therefrom or for any consequence thereof.

Llewelyn Heathcote
Technical Signatory

For Outeniqua Lab (Pty) Ltd.

The opinion column is an interpretation of the direct comparison between the quoted specification and the single test sample results obtained. The compliant (P), non compliant (i) and uncertain (U) opinion indicators are based on an

Director:

L Heathcote B-Tech. (Civil Eng.) & BSc Hons (Transport)




OUTENIQUA LAB (rty) Ltd.

Registration No. 95/07742/07
Materials Testing Laboratory

6 Mirrorball Street, George

Tel: 044 8743274

Fax: 044 8745779

PO Box 3186, George Industria, 6536
e-mail: llewelyn@outeniqualab.co.za

R-CBR-1-7 Nov-16

Aurecon Project : Erf 21028 & Erf 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : [14/06/18

George Date Reported : |03/07/18

6530 Req. Number : [2024/18
Attention : |Garvin Coetzee No. of Pages : |7/8

TEST REPORT

CALIFORNIA BEARING RATIO - (SANS 3001 Method GR1,GR5,GR10,GR20,GR30,GR40)

Material Indicators 71251
Sample Position (SV) TP 4 - Layer 3 COLTO: TP 4 - Layer 4 COLTO: Sieve Analysis
Depth (mm) 500-1000 Not 1000-1200 cssse | @
Sample No 71251 Classified 71252 2 80
« 5 |Source In-Situ In-Situ e 1
2 8 |Colour Light Yellow Light Reddish Orange %0 |
g 3 |Soil Type Sandy Silty Silty Clay with Ferricrete g
= & |Classification Existing Existing &
Max. Stone size in hole (mm) 5 5 0 o1 10 - 100 1000
75.0mm 100 Ig_ 100 Ig_
_, |63.0mm 100 S 100 S cBR Chant
£ |50.0mm 100 100 10
@ [37.5mm 100 100
o |28.0mm 100 96 g
g [20.0mm 100 90 g
£ [14.0mm 96 84
8 |5.00mm 72 70 .
S [2.00mm 50 64 O mtonce 2
0.425mm 44 57
0.075mm 23.0 37.8 71252
Soil Mortar & Constants Sieve Analysis
Grading Modulus 1.84 1.41 0.75-2.70| v | 100 7
Coarse Sand (%) 12 11 ) i /
Fine Sand (%) 42 30 £ o L]
Silt & Clay (%) 46 59 g w d
Liquid Limit (%) NP SP g
Plasticity Index (%) NP SP <12 | v |* .
Linear Shrinkage (%) 0.0 0.5 00 o1 10 100 1000
CBR / Density Relationship
Max Dry Density (kg/m®) 2552 CBR Chart
o |Opt Moisture Content (%) 5.7 100
Q [Mould Moisture Con. (%) 5.9
@100% Mod AASHTO 100.0 g R ——
Swell (%) 0.05 <15 | v |§°
@ 100% NRB 95.6
Z |Swell (%) 0.08 .
S |100% Proctor 91.2 W % w0
& Swell (%) 0.15
@ 100% Mod AASHTO 23 e 71251 m 71252
[a @ 98% Mod AASHTO 20 Wearing Course Graph (TRH 20)
@ |@ 95% Mod AASHTO 16 L =7
© @ 93% Mod AASHTO 13 > 10 2 a0
@ 90% Mod AASHTO 11 3 5] e
Insitu Moisture Content (%) 5.2 4.0 b 2507 o Ravels
Soil Classification Achieved By The Material £ B Good
COLTO: Not Classified G8 SSG 7 58: Ravels gad Corrugates
AASTHO System A_l_b / A_2_4 A_4 0 4 8 1216 20 24 28 32 36 40 44 48
Unlfled System GM GM Grading Coefficient (Gc)

= Specimens sampled by Outeniqua Lab according to sampling Plan TMH 5 Methods MB1 or MC1.
= Specimens sampled by Waldo McClune
- The weather conditions were such that there was no detrimental effect on the sample/s taken.

I

N

s

Copyright © 2014 Llewelyn Heathcote. All Rights Reserved.

The opinion column is an interpretation of the direct comparison between the quoted specification and the single test sample results obtained. The compliant (P), non compliant (i) and uncertain (U) opinion indicators are based on an

approximate 95% level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

The uncertain (U) indicates that the test result is either equal to or is above / below the specified limit by a margin less than the measurement uncertainty; it is therefore not possible to state compliant (P) or non compliant (i) based on a 95%

level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Director of Outeniqua Lab (Pty) Ltd.
Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.

conclusions drawn therefrom or for any consequence thereof.

Llewelyn Heathcote

Technical Signatory
For Outeniqua Lab (Pty) Ltd.

. While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab (Pty) Ltd nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous

Director:

L Heathcote B-Tech. (Civil Eng.) & BSc Hons (Transport)




OUTENIQUA LAB (rty) Ltd.

Registration No. 95/07742/07
Materials Testing Laboratory

6 Mirrorball Street, George

Tel: 044 8743274

Fax: 044 8745779

PO Box 3186, George Industria, 6536
e-mail: llewelyn@outeniqualab.co.za

R-CBR-1-7

Nov-16

Aurecon Project : Erf 21028 & Erf 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : [14/06/18

George Date Reported : |26/06/18

6530 Req. Number : [2024/18
Attention : |Garvin Coetzee No. of Pages : |1/8

TEST REPORT

CALIFORNIA BEARING RATIO - (SANS 3001 Method GR1,GR5,GR10,GR20,GR30,GR40)

Material Indicators 71241
Sample Position (SV) TP 1 - Layer 2 COLTO: TP 1 - Layer 3 COLTO: Sieve Analysis
Depth (mm) 140-800 Not 800-1400 G9 100 7
Sample No 71241 Classified 71242 Subgrade | 2 s
« 5 |Source In-Situ In-Situ & oo |LLLW LU LI |
2 3 |Colour Dark Brown Light Yellow %0
£ S |soil Type Silty Sand Sandy Silt B
= & |Classification Existing Existing &
Max. Stone size in hole (mm) s < 00 o1 _ 10 100 1000
75.0mm 100 Ig_ 100 Ig_
> 63.0mm 100 o) 100 0 CBR Chart
£ |50.0mm 100 100 100
@ [37.5mm 100 100
o (28.0mm 100 100 g
g 120.0mm 100 100 g
£ [14.0mm 100 98
“é 5.00mm 100 92 .
& 200mm 100 89 90 92 Ci4mpac91?0n (0/3)8 100 102
0.425mm 98 85
0.075mm 56.6 49.1 71242
Soil Mortar & Constants Sieve Analysis
Grading Modulus 0.46 0.76 0.75-270| v | 100 0
Coarse Sand (%) 1 4 g g0 7
Fine Sand (%) 42 41 £ o
Silt & Clay (%) 57 55 g 40
Liquid Limit (%) SP NP S o
Plasticity Index (%) SP NP <12 [ v |* .
Linear Shrinkage (%) 0.5 0.0 00 o1 10 100 1000
CBR / Density Relationship
Max Dry Density (kg/m®) 1883 1961 CBR Chart
o |Opt Moisture Content (%) 10.3 6.0 100
Q [Mould Moisture Con. (%) 10.0 6.2
@100% Mod AASHTO 100.0 100.0 g
Swell (%) 0.54 0.00 <15 | V|8 5
@ 100% NRB 96.0 95.8
Z [Swell (%) 0.61 0.00 .
8 1100% Proctor 91.9 91.2 % 92 zimpaiﬁon (;)8 100 102
& [Swell (%) 0.75 0.00
@ 100% Mod AASHTO 12 47 ® 71241 m 71242
@ @ 98% Mod AASHTO 11 30 Wearing Course Graph (TRH 20)
@ @ 95% Mod AASHTO 10 15 o 07
© @ 93% Mod AASHTO 9 9 >7 | x |2 ]
@ 90% Mod AASHTO 9 5 g 201 e
Insitu Moisture Content (%) 6.0 3.7 b 2507 o Ravels
Soil Classification Achieved By The Material £ B Good
COLTO: Not Classified G9 Subgrade G S0® o maws aicomgues
AASTHO System A_4 A_4 0 4 8 1216 20 24 28 32 36 40 44 48
Unlfled System MH SM Grading Coefficient (Gc)

= Specimens sampled by Outeniqua Lab according to sampling Plan TMH 5 Methods MB1 or MC1.
= Specimens sampled by Waldo McClune
- The weather conditions were such that there was no detrimental effect on the sample/s taken.

I

N

s

Copyright © 2014 Llewelyn Heathcote. All Rights Reserved.

The opinion column is an interpretation of the direct comparison between the quoted specification and the single test sample results obtained. The compliant (P), non compliant (i) and uncertain (U) opinion indicators are based on an

approximate 95% level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

The uncertain (U) indicates that the test result is either equal to or is above / below the specified limit by a margin less than the measurement uncertainty; it is therefore not possible to state compliant (P) or non compliant (i) based on a 95%

level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Director of Outeniqua Lab (Pty) Ltd.

Llewelyn Heathcote

Te
Fo

chnical Signatory
r Outeniqua Lab (Pty) Ltd.

Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.

While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab (Pty) Ltd nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous
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TEST REPORT

CALIFORNIA BEARING RATIO - (SANS 3001 Method GR1,GR5,GR10,GR20,GR30,GR40)

Material Indicators 71246

Sample Position (SV) TP 2 - Layer 4 COLTO: TP 2 - Layer 5 COLTO: Sieve Analysis
Depth (mm) 1200-1400 G8 SSG 1400-1700 Not 100
Sample No 71246 71247 Classified | 2 s ‘H

« 5 |Source In-Situ In-Situ £ oo L] ,,,,,Mf,,,

2 8 |Colour Light Reddish Yellow Light Reddish Orange %0 A

% 2 |Soil Type Silty Sand with Ferricrete Clay with Ferricrete g 5 fl

= & |Classification Existing Existing &

Max. Stone size in hole (mm) 5 5 0 o1 10 - 100 1000
75.0mm 100 jg 100 Ig_

> 63.0mm 100 o 100 o CBR Chart

£ |50.0mm 100 100 100

@ [37.5mm 100 100

o [28.0mm 99 100 g |

%, 120.0mm 97 98 8V E=S

£ [14.0mm 89 96

8 [5.00mm 58 69 .

& 200mm 42 43 90 92 94 9§ 98 100 102
0.425mm 37 33 compacten®
0.075mm 23.5 19.7 71247

Soil Mortar & Constants Sieve Analysis

Grading Modulus 1.98 0.75-2.70| v 2.04 100

Coarse Sand (%) 11 23 )

Fine Sand (%) 33 32 £ o

Silt & Clay (%) 57 46 g 40

Liquid Limit (%) NP 23 S atll

Plasticity Index (%) NP <12 |V 6 S

Linear Shrinkage (%) 0.0 3.0 00 01 10 100 1000
CBR / Density Relationship Sieve size

Max Dry Density (kg/m®) 2430 2385 CBR Chart

o |Opt Moisture Content (%) 6.8 8.6 10

Q [Mould Moisture Con. (%) 7.0 8.9
@100% Mod AASHTO 100.0 100.0 g
Swell (%) 0.00 <15 | v 0.00 g =

@ 100% NRB 95.5 95.1 —

Z [Swell (%) 0.00 0.00 )

8 1100% Proctor 91.1 92.1 % 92 gimpaiion (;)8 100 102

& [Swell (%) 0.00 0.00
@ 100% Mod AASHTO 23 4 ® 71246 m 71247

@ @ 98% Mod AASHTO 19 3 Wearing Course Graph (TRH 20)

@ @ 95% Mod AASHTO 15 2 o =07

© @ 93% Mod AASHTO 12 >10 | % 2 2 a0
@ 90% Mod AASHTO 9 1 g 201 e

Insitu Moisture Content (%) 3.7 4.0 b 2507 o Ravels
Soil Classification Achieved By The Material £ B S B
COLTO: G8 SSG Not Classified 5 %] essasconcg
AASTHO System A-1-b/ A-2-4 A-1-b/ A-2-4 0 4 812162024 28 32 36 40 44 48
Unlfled System GM GM'GC Grading Coefficient (Gc)

= Specimens sampled by Outeniqua Lab according to sampling Plan TMH 5 Methods MB1 or MC1.
= Specimens sampled by Waldo McClune
- The weather conditions were such that there was no detrimental effect on the sample/s taken.
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Copyright © 2014 Llewelyn Heathcote. All Rights Reserved.

The opinion column is an interpretation of the direct comparison between the quoted specification and the single test sample results obtained. The compliant (P), non compliant (i) and uncertain (U) opinion indicators are based on an

approximate 95% level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

The uncertain (U) indicates that the test result is either equal to or is above / below the specified limit by a margin less than the measurement uncertainty; it is therefore not possible to state compliant (P) or non compliant (i) based on a 95%

level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Director of Outeniqua Lab (Pty) Ltd.
Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.

While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab (Pty) Ltd nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous

conclusions drawn therefrom or for any consequence thereof.

Llewelyn Heathcote
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chnical Signatory
r Outeniqua Lab (Pty) Ltd.
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L Heathcote B-Tech. (Civil Eng.) & BSc Hons (Transport)
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TEST REPORT

CALIFORNIA BEARING RATIO - (SANS 3001 Method GR1,GR5,GR10,GR20,GR30,GR40)

Material Indicators 71249
Sample Position (SV) TP 3 - Layer 4 COLTO: TP 3 - Layer 5 COLTO: Sieve Analysis
Depth (mm) 1100-1500 Not 1500-2000 Not 100 >
Sample No 71249 Classified 71250 Classified | 2 s i
« 5 |Source In-Situ In-Situ £ o |-LU L AL L]
2 8 |Colour Dark Reddish Orange Dark Red %0 ’
g 3 |Soil Type Silty Clay with Ferricrete Clay g
= & |Classification Existing Existing &
Max. Stone size in hole (mm) s < 00 o1 _ 10 100 1000
75.0mm 100 jg 100 jg_
> 63.0mm 100 o) 100 0 CBR Chart
£ |50.0mm 100 100 10
@ [37.5mm 100 100
o |28.0mm 100 99 g
2, [20.0mm 100 99 g ™
£ [14.0mm 99 98
“é 5.00mm 82 93 .
O [2.00mm 63 89 90 92 94 96 98 100 102
® 10.425mm 57 85 compaction (9
0.075mm 35.7 58.9 71250
Soil Mortar & Constants Sieve Analysis
Grading Modulus 1.44 0.67 100 T
Coarse Sand (%) 10 5 ) i
Fine Sand (%) 34 29 £ o
Silt & Clay (%) 56 66 g 40
Liquid Limit (%) 21 28 S o
Plasticity Index (%) 9 14 ¢ .
Linear Shrinkage (%) 5.0 7.0 00 01 10 100 1000
CBR / Density Relationship Sieve size
Max Dry Density (kg/m®) 2322 1940 CBR Chart
o |Opt Moisture Content (%) 7.0 12.4 10
Q [Mould Moisture Con. (%) 7.2 12.1
@100% Mod AASHTO 100.0 100.0 g /o-".
Swell (%) 0.08 1.02 £ =
@ 100% NRB 95.6 95.6
Z [Swell (%) 0.15 1.28 .
8 1100% Proctor 91.9 92.4 92 o Co:ﬁ) awo:?%) 10 102
a |Swell (%) 0.21 2.04
@ 100% Mod AASHTO 4 4 ® 71249 | 71250
@ @ 98% Mod AASHTO 4 3 Wearing Course Graph (TRH 20)
@ @ 95% Mod AASHTO 4 1 o =07
© @ 93% Mod AASHTO 3 1 2 a0
@ 90% Mod AASHTO 3 0 g 201 =
Insitu Moisture Content (%) 6.5 12.2 b 2507 o Ravels
Soil Classification Achieved By The Material £ B Good
COLTO: Not Classified Not Classified & 58 1 Ravels and Comugates
AASTHO System A_4 A_6 0 4 8 1216 20 24 28 32 36 40 44 48
Unlfled System GC CL Grading Coefficient (Gc)

= Specimens sampled by Outeniqua Lab according to sampling Plan TMH 5 Methods MB1 or MC1.
= Specimens sampled by Waldo McClune
- The weather conditions were such that there was no detrimental effect on the sample/s taken.

I

N

s

Copyright © 2014 Llewelyn Heathcote. All Rights Reserved.

The opinion column is an interpretation of the direct comparison between the quoted specification and the single test sample results obtained. The compliant (P), non compliant (i) and uncertain (U) opinion indicators are based on an

approximate 95% level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

The uncertain (U) indicates that the test result is either equal to or is above / below the specified limit by a margin less than the measurement uncertainty; it is therefore not possible to state compliant (P) or non compliant (i) based on a 95%

level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.

This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Director of Outeniqua Lab (Pty) Ltd.
Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.

While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab (Pty) Ltd nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous

conclusions drawn therefrom or for any consequence thereof.

Llewelyn Heathcote

Te
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chnical Signatory
r Outeniqua Lab (Pty) Ltd.

Director:

L Heathcote B-Tech. (Civil Eng.) & BSc Hons (Transport)
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TEST REPORT

CALIFORNIA BEARING RATIO - (SANS 3001 Method GR1,GR5,GR10,GR20,GR30,GR40)

Material Indicators 71253

Sample Position (SV) TP 4 - Layer 5 COLTO: Sieve Analysis
Depth (mm) 1200-2000 G9 100 —
Sample No 71253 Subgrade 2 80 ATl

« 5 |Source In-Situ 8 oo |LLLI VLI LI |

2 3 |Colour Dark Reddish Orange % w0

% E Soil Type Clay g

= 20

= & |Classification Existing &

Max. Stone size in hole (mm) 5 0 o1 10 - 100 1000
75.0mm 100 fg

o 63.0mm 100 o CBR Chart

£ 150.0mm 100 100

§ 37.5mm 100

a |28.0mm 100 g o

% 20.0mm 100 CRal ==

£ [14.0mm 100

8 [5.00mm 94 .

& 200mm 88 90 92 94 9§ 98 100 102
0.425mm 84 compacton (0
0.075mm 14.4

Soil Mortar & Constants Sieve Analysis
Grading Modulus 1.13 0.75-2.70| v 100
Coarse Sand (%) 4 )
Fine Sand (%) 80 £ o
Silt & Clay (%) 16 g 4

Liquid Limit (%) 19 S o

Plasticity Index (%) 6 <12 |V S

Linear Shrinkage (%) 3.0 00 01 10 100 1000

CBR / Density Relationship Sieve size
Max Dry Density (kg/m®) 2042 CBR Chart

o |Opt Moisture Content (%) 10.2 10

Q [Mould Moisture Con. (%) 10.2
@100% Mod AASHTO 100.0 g
Swell (%) 0.31 <15 | Vv g

@ 100% NRB 95.5

Z |Swell (%) 0.59 .

S 100% Proctor 91.1 0 compacton 6 2

& [Swell (%) 0.69
@ 100% Mod AASHTO 18 ® 71253 ]

@ @ 98% Mod AASHTO 14 Wearing Course Graph (TRH 20)

@ @ 95% Mod AASHTO 10 o 07

© @ 93% Mod AASHTO 8 >7 | % 2 a0
@ 90% Mod AASHTO 5 g 201 e

Insitu Moisture Content (%) 7.4 § 207 Gomd®
Soil Classification Achieved By The Material £ B Good
COLTO: G9 Subgrade & 58—. __ Ravels and Comugates
AASTHO System A_2_4 0 4 8 1216 20 24 28 32 36 40 44 48
Unlfled System SM_SC Grading Coefficient (Gc)

= Specimens sampled by Outeniqua Lab according to sampling Plan TMH 5 Methods MB1 or MC1.
= Specimens sampled by Waldo McClune
- The weather conditions were such that there was no detrimental effect on the sample/s taken.
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Copyright © 2014 Llewelyn Heathcote. All Rights Reserved.
The opinion column is an interpretation of the direct comparison between the quoted specification and the single test sample results obtained. The compliant (P), non compliant (i) and uncertain (U) opinion indicators are based on an
approximate 95% level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.
The uncertain (U) indicates that the test result is either equal to or is above / below the specified limit by a margin less than the measurement uncertainty; it is therefore not possible to state compliant (P) or non compliant (i) based on a 95%
level of confidence with reference to SAMM GUIDANCE 1, Issue 2 : 20 June 2007 Section 2.
This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Director of Outeniqua Lab (Pty) Ltd.

Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.

Llewelyn Heathcote

Technical Signatory
For Outeniqua Lab (Pty) Ltd.

While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab (Pty) Ltd nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous
conclusions drawn therefrom or for any consequence thereof.

Director:

L Heathcote B-Tech. (Civil Eng.) & BSc Hons (Transport)
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DCP test data




Outeniqua Lab (Pty) Ltd.

Materials Testing Laboratory
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6 Mirrorball Street, George

No. 95/07742/07

PO Box 3186, George Industria, 6536

R-DCP-1-5 Dec-14

Tel: 044 8743274 Fax: 044 8745779 e-mail: llewelyn@outeniqualab.co.za T0347
Aurecon Project : Erf 21028 & 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : |14/06/18
" |George Date Reported : [15/06/18
6530 Reqg. Number : 12024/18
Attention : |Garvin Coetzee No. of Pages : 1 of 4
TEST REPORT

Dynamic Cone Penetrometer (DCP) - (TMH 6 Method ST6)

Position: |TP1 [ Datum Level: |@ Natural Ground Level
0 \s
-500 Ir:
~-1000
IS
E
<
a
[
0 -1500 =
-2000 i
-2500
0 10 20 30 40 50 60 70 80 90 100
mm/Blow
Notes:
L Heathcote (Director)
For Outeniqua Lab (Pty) Ltd
1. Opinions and interpretations expressed herein are outside the scope of SANAS accreditation. Technical Signatory

2. This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Technical Director of Outeniqua Lab (Pty) Ltd.
3. Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.
4. While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous conclusions drawn

therefrom or for any consequence thereof.

Directors:

L Heathcote (B-Tech. & BSc Hons. Civil)

Miss A Govender
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Outeniqua Lab (Pty) Ltd.

Materials Testing Laboratory

Registration No. 95/07742/07

6 Mirrorball Street, George

PO Box 3186, George Industria, 6536

R-DCP-1-5 Dec-14

Tel: 044 8743274 Fax: 044 8745779 e-mail: llewelyn@outeniqualab.co.za T0347
Aurecon Project : Erf 21028 & 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : |14/06/18
" |George Date Reported : [15/06/18
6530 Reqg. Number : 12024/18
Attention : |Garvin Coetzee No. of Pages : 2 of 4
TEST REPORT

Dynamic Cone Penetrometer (DCP) - (TMH 6 Method ST6)

Position: |TP2 [ Datum Level: |@ Natural Ground Level
0 \s
-200
1
-400
-600
~ [~
IS
E
= -800
a
a
-1000
-1200 }
-1400
Refusal
-1600
0 10 20 30 40 50 60 70 80 90 100
mm/Blow
Notes:
L Heathcote (Director)
For Outeniqua Lab (Pty) Ltd
1. Opinions and interpretations expressed herein are outside the scope of SANAS accreditation. Technical Signatory

2. This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Technical Director of Outeniqua Lab (Pty) Ltd.
3. Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.
4. While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous conclusions drawn

therefrom or for any consequence thereof.

Directors:

L Heathcote (B-Tech. & BSc Hons. Civil)

Miss A Govender
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R-DCP-1-5 Dec-14

Outeniqua Lab (Pty) Ltd.

Materials Testing Laboratory

Registration No. 95/07742/07

6 Mirrorball Street, George : PO Box 3186, George Industria, 6536

Tel: 044 8743274 : Fax: 0448745779 : e-mail: llewelyn@outeniqualab.co.za T0347
Aurecon Project : Erf 21028 & 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : |14/06/18
u " |George Date Reported : [15/06/18
6530 Reqg. Number : 12024/18
Attention : |Garvin Coetzee No. of Pages : 3 of 4
TEST REPORT
Dynamic Cone Penetrometer (DCP) - (TMH 6 Method ST6)
Position: |TP3 [ Datum Level: |@ Natural Ground Level
0 \s
|
-500
Sig
—~-1000 :]
€
E
=
o
)
0 -1500 +
-2000 ~
-2500
0 10 20 30 40 50 60 70 80 90 100
mm/Blow
Notes:

L Heathcote (Director)
For Outeniqua Lab (Pty) Ltd

1. Opinions and interpretations expressed herein are outside the scope of SANAS accreditation. Technical Signatory

2. This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Technical Director of Outeniqua Lab (Pty) Ltd.

3. Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.

4. While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous conclusions drawn
therefrom or for any consequence thereof.

Directors: L Heathcote (B-Tech. & BSc Hons. Civil) : Miss A Govender
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R-DCP-1-5 Dec-14

Tel: 044 8743274 Fax: 044 8745779 e-mail: llewelyn@outeniqualab.co.za T0347
Aurecon Project : Erf 21028 & 21029 - Village Ridge Estate - George
Customer - 65 York Street Date Received : |14/06/18
" |George Date Reported : [15/06/18
6530 Reqg. Number : 12024/18
Attention : |Garvin Coetzee No. of Pages : 4 of 4
TEST REPORT

Dynamic Cone Penetrometer (DCP) - (TMH 6 Method ST6)

Position: |TP4 [ Datum Level: |@ Natural Ground Level
0 \s
-500 'J
~-1000
IS
e £
e |
g =
) ]
0 -1500 t
-2000
-2500
0 10 20 30 40 50 60 70 80 90 100
mm/Blow
Notes:
L Heathcote (Director)
For Outeniqua Lab (Pty) Ltd
1. Opinions and interpretations expressed herein are outside the scope of SANAS accreditation. Technical Signatory

2. This report (with attachments) is the correct record of all measurements made, and may not be reproduced other than with full written approval from the Technical Director of Outeniqua Lab (Pty) Ltd.
3. Measuring Equipment, traceable to National Standards is used where applicable. Results reported in this Test Report relate only to the items tested and are an indication only of the sample provided and/or taken.
4. While every care is taken to ensure the correctness of all tests and reports, neither Outeniqua Lab nor its employees shall be liable in any way whatever for any error made in the execution or reporting of tests or any erroneous conclusions drawn

therefrom or for any consequence thereof.

Directors:

L Heathcote (B-Tech. & BSc Hons. Civil)

Miss A Govender
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