1 Although classified in the Table above, it is recommended that this particular layer be
removed from below all foundations and surface beds. As this is generally a relatively
thin, surface layer, this stipulation is not considered onerous.

2 Assuming that the exposed shale or mudstone is not left for long periods to degrade

excessively prior to the casting of foundations.

Table 9 below summarises the anticipated site class for each of the test pit excavations based
on ‘shallow’ foundations. The information given assumes that the foundation level will be
established around 0.5m to 0.6m below the current ground level. It is recommended that the
surface layer of transported soils mantling the site be removed from below all foundations and

surface beds.

Deeper foundation levels (in excess of 0.5m to 0.6m deep as qualified above), may encroach

onto materials with a different foundation characteristic.

Table 9: Residential site classes according to test pit excavations

Site class | Applicable test pit numbers

2-1; 2-12; 2-13; 2-22; 2-24; 2-25; 2-26; 2-28; 2-29; 2-30; 2-32; 2-33; 2-34, 2-35;

R 2-37; 2-38; 2-40; 2-41; 2-42; 2-45; 2-48

2-2; 2-3; 2-4; 2-5; 2-6; 2-7; 2-8; 2-9; 2-10; 2-11; 2-14; 2-15; 2-16; 2-17; 2-18; 2-

H1 19; 2-20; 2-21; 2-23; 2-27; 2-31; 2-36, 2-39; 2-43; 2-44; 2-46, 2-47,

The information contained in Table 9 is graphically illustrated in the site classes drawing

contained in Appendix C.




7. RECOMMENDATIONS

7.1. Foundations for one to two storey structures

The recommended founding arrangements for one to two storey structures are based on the

guidelines given in SAICE and IstructE (1995) for the various site classes that were identified.

7.1.1. Site class H1

Preparatory work:

e Remove the upper surface layer of transported soils from below all foundations and
covering surface beds.

e Avoid dissimilar foundation conditions, i.e. ensure foundations are underlain by similar
materials.

e Undertake appropriate compaction along the bases of the foundation excavations.

e Do not allow the exposed foundation soils to dry out prior to casting of foundation concrete.
If required, artificially wet to moisture content as close as possible to optimum.

Recommended foundation system:

¢ ‘Modified normal’ construction consisting of:

o Lightly reinforced strip footings,

o Articulation joints at all internal/external doors and openings,
o Light reinforcement in masonry,
o Adequate site drainage and service/plumbing precautions.

7.1.2. Siteclass R

Preparatory work:

e Remove the upper surface layer of transported soils from below all foundations and
covering surface beds.

e Excavate foundations onto at least very soft rock shale or dolerite.

e Avoid dissimilar foundation conditions, i.e. ensure foundations are underlain by similar
materials.

e Thoroughly clean foundation excavations prior to the casting of concrete.




¢ Cast foundation concrete as soon as possible after completion of excavations.

Recommended foundation system:

e ‘Normal’ construction consisting of:

o Unreinforced strip, or slab-on-the-ground type foundations,
o Adequate site drainage and service/plumbing precautions.

7.2. Allowable bearing capacities

All structures must be designed so as not to exceed the following, allowable bearing capacities:

(Applicable to 600mm wide strip footings at least 500mm deep).

e Upper surface layer of transported soils: NOT to be used as a founding layer.
e Calcareous residual shale/mudstone: 100kPa
e Very soft rock shale': 200kPa
 Soft rock or harder dolerite®: 650kPa

1 One third of ‘average’ UCS for very soft rock (0.7 to 3.0MPa), with factor of safety of 3.0.

2  One third of ‘average’ UCS for soft rock (3.0 to 10.0MPa), with factor of safety of 3.0.
7.3. Construction of surface beds and fills

7.3.1. Site class ‘H1’ area

It will be required to remove the upper, surface layer of transported soils over the entire footprint
areas to be covered by surface beds and fills. The in-situ soils at this reduced level must be
ripped to at least 150mm deep and re-compacted, at a moisture content close to optimum
(OMC) and a minimum density of 90% Mod. AASHTO. The compacted base must NOT be
allowed to dry out prior to the placement of fill and if required, must be artificially wetted. Fill
must be placed in thin layers (typically 150mm thick), and each layer compacted to at least 93%

Mod. AASHTO at OMC.




7.3.2. Site class ‘R’ area

It will be required to remove the upper, surface layer of transported soils over the entire footprint

areas to be covered by surface beds and fills. The base must be established on at least very

soft rock shale or dolerite. If required the top of the rockhead must be manually cleaned prior to

the placement of fill. To prevent excessive degradation of the rockhead, especially in the case

of shale, fill must be placed as soon as possible. Fill must be placed in thin layers (typically

150mm thick), and each layer compacted to at least 93% Mod. AASHTO at OMC.

7.4.

Pavement layerworks

The following generic steps are recommended in the construction of the access roads.

Remove all vegetation over the entire footprint area of the road to stockpile for later use.

Remove the upper, surface layer of transported soils over the entire road footprint area.

If the base of the resultant undercut excavation is situated within at least very soft rock or

harder material, thoroughly clean the surface of the rockhead and place road layerworks

directly onto rockhead. Avoid any traffic driving directly on the rockhead level as thus may

break-down the very soft rock structure into a fine, powdery material, especially in the case

of shale and/or mudstone. The shale/mudstone rockhead must be covered as soon as

possible after exposing to the atmosphere as this material is prone to ‘slaking’.

If the base of the undercut excavation is situated within soil, rip the exposed, in-situ

subgrade to a minimum depth of 150mm and re-compact to a density of at least 90% Mod

AASHTO at a moisture content close to optimum.

Subsequent layerworks must be placed on a moist (and not dry), compacted soil surface. If

required the exposed surface must be artificially wetted to a moisture content near optimum.

The following tentative foundation layering system can be considered but the final layout will

be dependent on the type, speed and frequency of traffic that will use the access roads:

» Place and compact a minimum 150mm thick layer of G9 material to form the lower
selected subgrade layer. A minimum compaction specification of 93% Mod AASHTO

density is recommended.




> Place and compact a minimum 150mm thick layer of G7 material to form the upper
selected subgrade layer. A minimum compaction specification of 95% Mod AASHTO
density is recommended.

» Place and compact the remainder of the road layerworks (subbase, base and surfacing),
based on an analysis of the type and frequency of traffic that will use the road.

The following surfacing options are recommended:

> An asphalt application or concrete slab on a stabilised subbase layer.

> A layer of sand on top of a stabilised subbase layer followed by the placement of

interlocking paving blocks, contained between kerbs or other non-movable structures.

7.5. Sources of construction materials

Construction materials for use within roads and parking area layerworks, fill below surface beds

and general fills can be chosen based on the information given in Section 5.6 above (strength

and compaction characteristics). The following summarised recommendations are given:

Very soft rock mudstone and its weathering products should NOT be used as a construction
material.

Very soft rock or harder shale formations are generally expected to comply with G6 to G7
quality and is deemed potentially suitable for use within lower and upper selected, subgrade
layers as well as general fill material. Careful selection of material will be required to ensure
that shale is in fact sourced and not mudstone, which is closely associated with shale. It
may be considered to stabilise or treat shale material with a suitable stabilising agent in
order to produce a stabilised subbase (C4) material. This operation must be assessed
during the construction phase with appropriate laboratory testing.

Soft rock or harder dolerite formations are expected to generally comply with G6 quality and
hence can have varied applications as a construction material, both within road layerworks
as well as fills. The primary problem foreseen with the use of this source is the
excavatibility of the material, partly due to soft rock or harder formations that will be

encountered near surface and/or the presence of abundant hard rock dolerite boulders.
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APPENDIX A
SOIL PROFILES




TEST PIT NO. 2-1 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 23 June 2009

Client: Bigen Africa Services Coordinates: 25 Y0027641 X3172892

®e

Southern Geotechnical
Engineering

P.O. Box 1687

Brooklyn Square

0075

Tel: 012 430 2081

DESCRIPTION

Depth (m)
LEGEND

NG

SAMPLI

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Dry, reddish brown, MEDIUM DENSE, intact, clayey SAND

VERY SOFT ROCK SHALE
Dry, light grey stained dark orange along bedding planes, highly
0.5 weathered, fine-grained, bedded, very highly fractured, very soft rock

Bulk

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2: Slow rate of excavation at base

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-10

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 23 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0028001 X3173066 gggc'éﬁ?nx Saure
Tel: 012 430 2081
—_ o
£ =] = GROUND
P Z DESCRIPTION & WATER
o (0] = LEVEL
[ w <
(=] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, orange brown, FIRM to STIFF, cracked, sandy to silty
CLAY
kS
CALCAREOUS RESIDUAL SHALE 5
Slightly moist, light orange brown blotched white, LOOSE, slightly S
open-structured, silty to clayey SAND containing minor 'lenses' of soft, o]
white, calcareous gravel. S
o)
4

RESIDUAL SHALE
Light grey blotched dark grey and stained dark orange along bedding
planes, highly weathered, very-fine grained, bedded, highly fractured,
very soft rock shale

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation at base

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.0m - near refusal General remarks 3:




TEST PIT NO. 2-11 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028147 X3173150 gg‘;‘gk'5” Square
Tel: 012 430 2081
_ G
£ (] = GROUND
P E DESCRIPTION & WATER
(= O = LEVEL
[ w <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry, light brown, FIRM to STIFF, cracked, sandy CLAY to clayey
SAND
e]
o
i)
CALCAREOUS RESIDUAL SHALE Disturbed 5
Dry, light orange brown blotched white and dark grey, MEDIUM §
DENSE TO DENSE, silty to clayey SAND containing minor ‘'lenses' of @
soft, white, calcareous gravel and angular fragments of dark grey, g

highly weathered mudstone.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-12 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027992 X3173237 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ =] = GROUND
= Z DESCRIPTION & WATER
o (0] = LEVEL
[ w <
(=] | )
Current NGL
TRANSPORTED SOILS e,
Slightly moist, dark reddish brown, MEDIUM DENSE, clayey SAND g
5
o
2
SOFT ROCK DOLERITE 2
Dry, dark grey speckled black and interlaced white, moderately to Z

highly weathered, medium grained, massive, highly fractured, soft
rock dolerite

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on soft rock or harder dolerite

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 0.5m - refusal reached General remarks 3:




TEST PIT NO. 2-13 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 23 June 2009 g

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027945 X3173368 g{;%ﬁ% éiﬁ;e
Tel: 012 430 2081
_ G
£ ] = GROUND
P Z DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, MEDIUM DENSE, clayey SAND
SOFT ROCK DOLERITE 8
Dry, dark grey speckled black and interlaced white, moderately to %
highly weathered, medium grained, massive, highly fractured, soft 3
rock dolerite 2
()
o
Bulk z

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on soft rock or harder dolerite
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.2m - refusal reached General remarks 3:




TEST PIT NO. 2-14 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028060 X3173462 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ ] = GROUND
P E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - "
Current NGL
TRANSPORTED SOILS
Dry, light brown, FIRM to STIFF, cracked, silty to sandy CLAY
3
CALCAREOUS RESIDUAL SHALE %
Dry, orange brown blotched white and dark grey, MEDIUM DENSE 3
TO DENSE, silty to clayey SAND containing minor 'lenses' of white e
calcareous gravel and dark grey, highly weathered mudstone. o
2
Disturbed

RESIDUAL SHALE

Slightly moist, dark orange blotched grey and white, STIFF, clayey
SILT grading into highly fractured, highly weathered, very-fine grained
shale

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-15 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 @
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028136 X3173307 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ ] = GROUND
P E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - "
Current NGL
TRANSPORTED SOILS
Dry, light brown, FIRM to STIFF, cracked, silty to sandy CLAY
3
5
%
CALCAREOUS RESIDUAL SHALE )
Dry, orange brown blotched white and dark grey, MEDIUM DENSE S
TO DENSE, silty to clayey SAND containing minor 'lenses' of white 5
calcareous gravel and dark grey, highly weathered mudstone. b

RESIDUAL SHALE

Slightly moist, dark orange blotched grey and white, STIFF, clayey
SILT grading into highly fractured, highly weathered, very-fine grained
shale

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-16 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028279 X3173220 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ ] = GROUND
= Z DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Dry, brown, FIRM to STIFF, cracked, sandy CLAY to clayey SAND
3
Disturbed %
>
3
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, DENSE to °
VERY DENSE, silty to clayey SAND containing minor ‘'lenses' of white <
calcareous gravel and dark grey, highly weathered shale/mudstone. 5 ood
isturbe

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.4m - stopped; near refusal General remarks 3:




TEST PIT NO. 2-17 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028412 X3173286 gg‘;‘gk'5” sgﬁare
Tel: 012 430 2081
_ G
£ ] = GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - "
Current NGL
TRANSPORTED SOILS
Dry, brown, FIRM to STIFF, cracked, sandy CLAY to clayey SAND
3
5
C
>
3
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, DENSE to g

VERY DENSE, silty to clayey SAND containing minor ‘'lenses' of white
calcareous gravel and dark grey, highly weathered shale/mudstone.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.4m - stopped; near refusal General remarks 3:




TEST PIT NO. 2-18 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028247 X3173377 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ (] = GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry, light brown, STIFF, cracked, sandy CLAY to clayey SAND
3
o
5
Disturbed o
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, MEDIUM °
DENSE to DENSE, silty to clayey SAND containing minor 'lenses’ of <
white calcareous gravel and dark grey, highly weathered
shale/mudstone.
Bulk

Excavation method: Test pit with Terex 820 TLB General remarks 1:
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - stopped; maximum reach General remarks 3:




TEST PIT NO. 2-19 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028292 X3173517 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ (] = GROUND
P E DESCRIPTION & WATER
(= O = LEVEL
[ w <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry, light brown, STIFF, cracked, sandy CLAY to clayey SAND
3
5
c
>
3
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, MEDIUM g

DENSE to DENSE, silty to clayey SAND containing minor 'lenses’ of
white calcareous gravel and dark grey, highly weathered
shale/mudstone.

Excavation method: Test pit with Terex 820 TLB General remarks 1:
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - stopped; maximum reach General remarks 3:




TEST PIT NO. 2-2 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027592 X3172995 g(r)(;%kl;n sgﬁare
Tel: 012 430 2081
_ G
£ (] = GROUND
P E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry to slightly moist, light brown, MEDIUM DENSE, slightly cracked,
clayey SAND to sandy CLAY.
Disturbed S
CALCAREOUS RESIDUAL SHALE/MUDSTONE 5
Dry, light brown blotched white and dark grey, MEDIUM DENSE, =
intact, silty to clayey SAND containing minor 'lenses' of soft, white, o]
calcareous gravel and minor 'lenses' of dark grey, highly to completely . S
weathered, angular fragments of shale/mudstone Disturbed 5
zZ

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-20 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028218 X3173660 gg‘;‘gk'5” Square
Tel: 012 430 2081
_ G
£ ] = GROUND
P Z DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Dry, light brown, STIFF, cracked, sandy CLAY to clayey SAND
3
o
C
>
3
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown and white, MEDIUM DENSE, silty SAND Disturbed g

containing abundant white calcareous gravel.

RESIDUAL SHALE
Same as above but containing minor 'pockets' of dark grey, highly
weathered, highly fractured, shale/mudstone.

Excavation method: Test pit with Terex 820 TLB General remarks 1:
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - stopped; maximum reach General remarks 3:




TEST PIT NO. 2-21 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028105 X3173566 gg‘;‘gk'5” Square
Tel: 012 430 2081
—_ o
£ ] = GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Dry, light brown, STIFF, cracked, sandy CLAY to clayey SAND
3
o
5
Disturbed o
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown and white, MEDIUM DENSE, silty SAND °
b

containing abundant white calcareous gravel.

RESIDUAL SHALE
Same as above but containing minor 'pockets' of dark grey, highly
weathered, highly fractured, shale/mudstone.

Excavation method: Test pit with Terex 820 TLB General remarks 1:
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - stopped; maximum reach General remarks 3:




TEST PIT NO. 2-22 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027910 X3173585 g(r)(;%kly?n Square
Tel: 012 430 2081
_ G
£ (] =z GROUND
P E DESCRIPTION & WATER
(= O = LEVEL
[ 1T} <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry, light brown, FIRM to STIFF, cracked, sandy CLAY to clayey
SAND 9
VERY SOFT ROCK SHALE o)
Dry, light and dark grey, highly weathered, very-fine grained, bedded, 5
highly fractured, very soft rock shale. Excavates as fine, angular 3
shale fragments. &
o
P
Bulk

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - near refusal General remarks 3:




TEST PIT NO. 2-23 Logged by: PH Oosthuizen

®e

Project: Lerato Park Phase 2 Date logged: 24 June 2009
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027991 X3173691 g(r)(;%kls?n Square
Tel: 012 430 2081
—_ o
£ (] = GROUND
P E DESCRIPTION & WATER
o O = LEVEL
[ w <
(=] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, brown, FIRM to STIFF, cracked, sandy CLAY to clayey
SAND o
(0]
5]
IS
>
3
CALCAREOUS RESIDUAL SHALE/MUDSTONE &
Dry, light orange brown blotched white and dark grey, MEDIUM °
DENSE TO DENSE, slightly cracked, clayey silt to silty CLAY with <
'lenses' of white, calcareous gravel and pockets of dark grey, .
0.9— weathered mudstone. Disturbed
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9+
2.0
51 VERY SOFT ROCK SHALE
. Dry, dark grey blotched dark orange, highly weathered, very-fine
2.2 grained, bedded, highly fractured, very soft rock shale/mudstone.
2.3
2.4
25
2.6
2.8+
2.9+
3.0
3.1+

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - stopped General remarks 3:




TEST PIT NO. 2-24 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009 g

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0028171 X3173761 g{;%ﬁ% égﬁ;re
Tel: 012 430 2081
_ G
£ ] =z GROUND
P Z DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, FIRM to STIFF, cracked, sandy
CLAY to clayey SAND b
o
5
Disturbed o
VERY SOFT ROCK SHALE 5
Dry, dark grey, highly weathered, very-fine grained, bedded, highly g

fractured, very soft rock shale

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on very soft rock shale
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.2m - refusal reached General remarks 3:




TEST PIT NO. 2-25 Logged by: PH Oosthuizen

®e

Project: Lerato Park Phase 2 Date logged: 24 June 2009
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0028098 X3173902 gg‘;‘gk'5" Square
Tel: 012 430 2081
—_ o
£ (] =z GROUND
P E DESCRIPTION & WATER
(= O = LEVEL
[ 1T} <
(=] - "
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, FIRM to STIFF, cracked, sandy
CLAY to clayey SAND b
VERY SOFT ROCK SHALE 3
Dry, dark grey, highly weathered, very-fine grained, bedded, highly S
fractured, very soft rock shale g)
()
Bulk 2

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1+
2.2
2.3+
2.4
2.5
2.6
2.7
2.8+
2.9+
3.0
3.1+

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on very soft rock shale

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.7m - refusal reached General remarks 3:




TEST PIT NO. 2-26 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009

Client: Bigen Africa Services Coordinates: 25 Y0028014 X3173803

®e

Southern Geotechnical
Engineering

P.O. Box 1687

Brooklyn Square

0075

Tel: 012 430 2081

DESCRIPTION

Depth (m)
LEGEND

NG

SAMPLI

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Slightly moist, dark reddish brown, LOOSE, intact, slightly clayey
SAND

VERY SOFT ROCK SHALE

Light grey stained dark orange along bedding planes, highly

05 weathered, very-fine grained, bedded, highly fractured, very soft rock
shale. Excavates as large flat 'plates’ of shale.

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.5m - near refusal General remarks 3:




TEST PIT NO. 2-27 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027817 X3173770 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ (] =z GROUND
= E DESCRIPTION & WATER
(= O = LEVEL
[ 1T} <
(=] - "
Current NGL
TRANSPORTED SOILS
Slightly moist, dark brown, FIRM to STIFF, cracked, sandy to silty
CLAY o
(0]
o
C
>
o
(&)
[
()
o
P
Disturbed
CALCAREOUS RESIDUAL SHALE
Dry, orange brown blotched white, DENSE, intact, silty to clayey
SAND with 'lenses' of white, calcareous gravel.
Disturbed

VERY SOFT ROCK SHALE

Light grey stained dark orange along bedding planes, completely to
highly weathered, very-fine grained, bedded, highly fractured, very
soft rock shale with 'pockets' of white calcareous gravel. Excavates
as fine angular 'chips' of shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - stopped General remarks 3:




TEST PIT NO. 2-28 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009 g

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027740 X3173894 ggggk?% éiﬁ;e
Tel: 012 430 2081
_ G
£ ] = GROUND
c E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark brown, FIRM to STIFF, slightly cracked, sandy
CLAY to clayey SAND b
VERY SOFT ROCK SHALE %
Light grey stained dark orange along bedding planes, completely to 3
highly weathered, very-fine grained, bedded, highly fractured, very e
soft rock shale. Excavates as fine, angular 'chips' of shale. @
2
Bulk

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.6m - near refusal reached General remarks 3:




TEST PIT NO. 2-29 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009 g

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027898 X3173914 g(r)g%m égﬁ;re
Tel: 012 430 2081
—_ o
£ ] =z GROUND
P E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, LOOSE, slightly clayey SAND
e}
WEATHERED DOLERITE o
Slightly moist, dark grey speckled black and blotched white, highly %
weathered, highly fractured, soft rock dolerite interlaced with white, 3
hard calcrete. 2
()
=
b
1 -1 ++_‘_+_‘_+_‘_+‘_‘_+_‘_+
12 VERY SOFT ROCK SHALE
) Dark grey stained dark orange along bedding planes, completely to
1.3 highly weathered, very-fine grained, bedded, highly fractured, very
1.4 soft rock shale. Excavates as 'plates’ of shale.
1.5
1.7
1.8
1.9
2.0
2.1+
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1+
Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation
Groundwater conditions: Not encountered General remarks 2: Isolated dolerite boulders at surface.

Base of test pit: 1.6m - near refusal reached General remarks 3:




TEST PIT NO. 2-3

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 23 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027632 X3173085 ggggk?% Sauare
Tel: 012 430 2081
_ G
£ ] =z GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Dry, light brown, MEDIUM DENSE, cracked, clayey SAND to sandy
CLAY.
©
o
9
c
3
CALCAREOUS RESIDUAL SHALE Disturbed Q
Dry, light brown blotched white and dark grey, MEDIUM DENSE TO °
DENSE, intact, silty to clayey SAND containing minor 'lenses' of soft, 3

white, calcareous gravel and minor 'lenses' of dark grey, highly to
completely weathered, angular fragments of shale/mudstone.

RESIDUAL SHALE
Dry, dark orange blotched dark grey, STIFF, clayey SILT containing
abundant 'pockets’ of angular, highly weathered, shale fragments.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-30 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009 g

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0028033 X3174016 g{;%ﬁ% égﬁ;re
Tel: 012 430 2081
_ G
£ ] = GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, LOOSE, slightly cracked, slightly
clayey SAND 3
VERY SOFT ROCK SHALE o)
Dark grey stained dark orange along bedding planes, completely to 5
highly weathered, very-fine grained, bedded, highly fractured, very 3
soft rock to soft rock shale. Excavates as 'plates' of shale. oy
o
b

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.0m - near refusal reached General remarks 3:




TEST PIT NO. 2-31

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 24 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027994 X3174141 E(r)g%ﬁ% Sauare
Tel: 012 430 2081
_ G
£ ] =z GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Moist, dark brown, FIRM TO STIFF, cracked, sandy CLAY to clayey
SAND e
(0]
@
L
>
3
CALCAREOUS RESIDUAL SHALE o
Slightly moist, light orange brown blotched white and dark grey, °
MEDIUM DENSE TO DENSE, silty to clayey SAND with 'lenses' of <
soft, white, calcareous gravel and completely to highly weathered .
shale/mudstone. Disturbed

VERY SOFT ROCK SHALE

Dark grey stained dark orange along bedding planes, completely to
highly weathered, very-fine grained, bedded, highly fractured, very
soft rock to soft rock shale. Excavates as 'plates' of shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1:

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.6m - stopped; maximum reach General remarks 3:




TEST PIT NO. 2-32 Logged by: PH Oosthuizen

®e

Project: Lerato Park Phase 2 Date logged: 24 June 2009
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027840 X3174034 g(r)(;%kls?n Square
Tel: 012 430 2081
—_ o
£ (] =z GROUND
c E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(=] - "
Current NGL
TRANSPORTED SOILS
Slightly moist, dark orange brown, FIRM, slightly cracked, clayey
SAND to sandy CLAY b
VERY SOFT ROCK SHALE %
Dark grey stained dark orange along bedding planes, completely to 3
highly weathered, very-fine grained, bedded, highly fractured, very e
soft rock to soft rock shale. Excavates as 'plates' of shale. f’oj
P

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.5m - near refusal General remarks 3:




TEST PIT NO. 2-33 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027681 X3173998 g(r)(;%kl;n Square
Tel: 012 430 2081
_— G
£ o = GROUND
c E DESCRIPTION i WATER
a 0] = LEVEL
[0 w <
o - (7))
Current NGL
TRANSPORTED SOILS
Slightly moist, dark orange brown, FIRM, slightly cracked, clayey
SAND to sandy CLAY b
g
5
VERY SOFT ROCK SHALE 3
Dark grey stained dark orange along bedding planes, completely to S
highly weathered, very-fine grained, bedded, highly fractured, very 5
soft rock to soft rock shale. Excavates as fine 'chips' of dark grey b

shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.8m - near refusal General remarks 3:




TEST PIT NO. 2-34 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009 g

Southern Geotechnical
Engineering
P.O. Box 1687

Client: Bigen Africa Services Coordinates: 25 Y0027608 X3174143 Brooklyn Square

0075
Tel: 012 430 2081

NG

DESCRIPTION

Depth (m)
LEGEND
SAMPLI

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Dry, dark reddish brown, FIRM, slightly cracked, clayey SAND to
sandy CLAY

F o

. |##%] MEDIUM HARD ROCK OR HARDER DOLERITE

b Dark grey speckled black and blotched white, highly weathered,
0.5+ medium to coarse grained, highly fractured, medium hard rock or
0.6 harder dolerite interlaced with hard calcrete.

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on soft rock dolerite
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 0.4m - refusal reached General remarks 3:




TEST PIT NO. 2-35 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009

Client: Bigen Africa Services Coordinates: 25 Y0027785 X3174146

®e

Southern Geotechnical
Engineering

P.O. Box 1687

Brooklyn Square

0075

Tel: 012 430 2081

DESCRIPTION

Depth (m)
LEGEND

G

SAMPLIN

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Dry, dark reddish brown, FIRM, slightly cracked, clayey SAND to
sandy CLAY

VERY SOFT ROCK OR HARDER SHALE

Dark grey stained dark orange along bedding planes, highly

0.5 weathered, very-fine grained, bedded, highly fractured, very soft rock
0.6 shale.

Bulk

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.9m - near refusal reached General remarks 3:




TEST PIT NO. 2-36

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 23 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027899 X3174278 g(r)g%m égﬁ;re
Tel: 012 430 2081
_ G
£ ] = GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - "
Current NGL
TRANSPORTED SOILS
Slightly moist, dark brown, FIRM, cracked, silty to sandy CLAY
3
o
5
Disturbed o
CALCAREOUS RESIDUAL SHALE o
Slightly moist, orange brown blotched white and dark grey, MEDIUM S
DENSE, silty to clayey SAND containing minor 'lenses' of white <
calcareous gravel and dark grey, highly weathered mudstone.
Disturbed

RESIDUAL SHALE

Slightly moist, dark orange blotched grey and white, STIFF, clayey
SILT with 'pockets' of white, calcareous gravel grading into highly
fractured, highly weathered, very-fine grained shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-37 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009 g

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027712 X3174248 g{;%ﬁ% égﬁ;re
Tel: 012 430 2081
_ G
£ ] =z GROUND
P E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - )
Current NGL
TRANSPORTED SOILS e
Slightly moist, dark brown, FIRM, slightly cracked, clayey SAND to %
sandy CLAY §
MEDIUM HARD ROCK OR HARDER DOLERITE §
Dark grey speckled black and blotched white, highly weathered, o
medium to coarse grained, highly fractured, medium hard rock or >

harder dolerite interlaced with hard calcrete.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on soft rock dolerite
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 0.5m - refusal reached General remarks 3:




TEST PIT NO. 2-38 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009

Client: Bigen Africa Services Coordinates: 25 Y0027539 X3174258

®e

Southern Geotechnical
Engineering

P.O. Box 1687

Brooklyn Square

0075

Tel: 012 430 2081

DESCRIPTION

Depth (m)
LEGEND

NG

SAMPLI

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Slightly moist, dark brown, FIRM, slightly cracked, clayey SAND to
sandy CLAY

VERY SOFT ROCK SHALE
Dark grey stained dark orange along bedding planes, highly
0.5 weathered, very-fine grained, bedded, highly fractured, very soft rock

0.6 shale/mudstone with occasional 'pockets' of white, calcareous gravel.

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.2m - near refusal General remarks 3:




TEST PIT NO. 2-39 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027633 X3174346 g(r)(;%kls?n Square
Tel: 012 430 2081
—_ o
£ (] =z GROUND
P E DESCRIPTION & WATER
(= O = LEVEL
[ 1T} <
(=] - "
Current NGL
TRANSPORTED SOILS
Slightly moist, dark brown, FIRM, slightly cracked, clayey SAND to
sandy CLAY b
5
5
Disturbed o
CALCAREOUS RESIDUAL SHALE/MUDSTONE 5
Slightly moist, orange brown blotched white, MEDIUM DENSE, silty to g

clayey SAND with 'pockets' of white calcareous gravel.

VERY SOFT ROCK SHALE

Dark grey stained dark orange along bedding planes, highly

1.6 weathered, very-fine grained, bedded, highly fractured, very soft rock
1.7 shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - stopped General remarks 3:




TEST PIT NO. 24 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027729 X3172974 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ ] =z GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Dry, brown, STIFF, cracked, sandy CLAY to clayey SAND
3
CALCAREOUS RESIDUAL SHALE o)
Dry, light brown blotched white, DENSE, intact, silty to clayey SAND =
containing minor 'lenses’ of soft, white, calcareous gravel. , Q
Disturbed e
(O]
2
pd
RESIDUAL SHALE
Slightly moist, dark orange blotched dark grey, STIFF, clayey SILT
containing abundant, angular fragments of highly weathered
shale/mudstone.
Bulk

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-40 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009

Client: Bigen Africa Services Coordinates: 25 Y0027810 X3174379

®e

Southern Geotechnical
Engineering

P.O. Box 1687

Brooklyn Square

0075

Tel: 012 430 2081

DESCRIPTION

Depth (m)
LEGEND

NG

SAMPLI

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Slightly moist, dark reddish brown, FIRM, cracked, clayey SAND to
sandy CLAY

VERY SOFT ROCK SHALE

Light grey stained dark orange along bedding planes, highly

0.7 weathered, very-fine grained, bedded, highly fractured, very soft rock
0.8 shale. Excavates as flat 'plates’.

Bulk

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.5m - near refusal General remarks 3:




TEST PIT NO. 2-41 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027797 X3174511 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ ] = GROUND
= E DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] - "
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, FIRM, cracked, clayey SAND to
sandy CLAY b
SOFT ROCK OR HARDER DOLERITE %
Dark grey speckled black and blotched white, moderately weathered, 3
medium to coarse grained, massive, highly fractured, soft rock or 2
harder dolerite interlaced with hard calcrete. g
P

Excavation method: Test pit with Terex 820 TLB General remarks 1:
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 0.6m - refusal reached General remarks 3:




TEST PIT NO. 2-42 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009

Client: Bigen Africa Services Coordinates: 25 Y0027676 X3174437

®e

Southern Geotechnical
Engineering

P.O. Box 1687

Brooklyn Square

0075

Tel: 012 430 2081

DESCRIPTION

Depth (m)
LEGEND

G

SAMPLIN

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Slightly moist, dark reddish brown, FIRM, cracked, clayey SAND to
sandy CLAY

VERY SOFT ROCK SHALE

Light grey stained dark orange along bedding planes, highly

0.8 weathered, very-fine grained, bedded, highly fractured, very soft rock
0.9 shale. Excavates as flat 'plates’.

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Slow rate of excavation

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.5m - near refusal General remarks 3:




TEST PIT NO. 2-43

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 24 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027493 X3174429 g(r)g%m égﬁ;re
Tel: 012 430 2081
_ G
£ ] =z GROUND
= Z DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, FIRM to STIFF, cracked, clayey
SAND to sandy CLAY b
o
C
>
o
(&)
[
()
CALCAREOUS RESIDUAL SHALE Disturbed g

Slightly moist, light orange brown, DENSE TO VERY DENSE, silty to
clayey SAND with minor 'pockets’ of soft, white, calcareous gravel.

RESIDUAL SHALE

Slightly moist, dark orange blotched grey and white, STIFF, clayey
SILT with 'pockets' of white, calcareous gravel grading into highly
fractured, highly weathered, very-fine grained shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.6m - excavation stopped General remarks 3:




TEST PIT NO. 2-44

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 24 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027551 X3174504 ggggk?% Saure
Tel: 012 430 2081
_ G
£ o =z GROUND
= E DESCRIPTION & WATER
a (0] = LEVEL
[ 1T} <
(=] - n
Current NGL
TRANSPORTED SOILS
Slightly moist, dark reddish brown, FIRM to STIFF, cracked, clayey
SAND to sandy CLAY b
o
C
>
o
(&)
Disturbed o
CALCAREOUS RESIDUAL SHALE g

Slightly moist, light orange brown, DENSE TO VERY DENSE, silty to
clayey SAND with minor 'pockets’ of soft, white, calcareous gravel.

RESIDUAL SHALE

Slightly moist, dark orange blotched grey and white, STIFF, clayey
SILT with 'pockets' of white, calcareous gravel grading into highly
fractured, highly weathered, very-fine grained shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.6m - excavation stopped General remarks 3:




TEST PIT NO. 2-45 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009 g

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027684 X3174542 g{;%ﬁ% égﬁ;re
Tel: 012 430 2081
_ G
£ ] = GROUND
P Z DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Dry, brown, FIRM TO STIFF, cracked, sandy CLAY to clayey SAND
3
VERY SOFT ROCK SHALE %
Light grey stained dark orange along bedding planes, completely to 3
highly weathered, very-fine grained, bedded, highly fractured, very e
soft rock to soft rock shale. Excavates as angular shale fragments. g
Bulk z

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1+
2.2
2.3+
2.4
2.5
2.6
2.7
2.8+
2.9+
3.0
3.1+

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on soft rock or harder shale
Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 1.7m - refusal reached General remarks 3:




TEST PIT NO. 2-46 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 24 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027587 X3174614 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ =] = GROUND
= Z DESCRIPTION & WATER
o (0] = LEVEL
[ w <
(] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark brown, STIFF, cracked, sandy CLAY to clayey
SAND e
(0]
5
c
>
o
(8]
Disturbed 5
CALCAREOUS RESIDUAL SHALE g
Slightly moist, light orange brown, DENSE, intact, silty to clayey
SAND with minor 'pockets' of soft, white, calcareous gravel.
RESIDUAL SHALE
Slightly moist, dark grey slightly blotched white and dark orange,
STIFF, clayey SILT with 'pockets' of white, calcareous gravel grading
into highly fractured, highly weathered, very-fine grained shale. Disturbed
isturbe

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-47

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 24 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027452 X3174574 g{;%ﬁ% égﬁ;re
Tel: 012 430 2081
_ G
£ ] = GROUND
P Z DESCRIPTION & WATER
(= (0] = LEVEL
[ 1T} <
(] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, dark brown, STIFF, cracked, sandy CLAY to clayey
SAND e
(0]
o
C
>
o
(&)
Disturbed 5
CALCAREOUS RESIDUAL SHALE g
Slightly moist, light orange brown, DENSE, intact, silty to clayey
SAND with minor 'pockets' of soft, white, calcareous gravel.
RESIDUAL SHALE Disturbed

Slightly moist, dark grey blotched white and dark orange, STIFF,
clayey SILT with 'pockets' of white, calcareous gravel grading into
highly fractured, highly weathered, very-fine grained shale.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Maximum reach; Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.6m - excavation stopped General remarks 3:




TEST PIT NO. 2-48 Logged by: PH Oosthuizen

Project: Lerato Park Phase 2 Date logged: 24 June 2009

Client: Bigen Africa Services Coordinates: 25 Y0027655 X3174611

®e

Southern Geotechnical
Engineering

P.O. Box 1687

Brooklyn Square

0075

Tel: 012 430 2081

DESCRIPTION

Depth (m)
LEGEND

NG

SAMPLI

GROUND
WATER
LEVEL

Current NGL

TRANSPORTED SOILS
Slightly moist, reddish brown, LOOSE, clayey SAND to sandy CLAY

F o

. [#4]  SOFT ROCK OR HARDER DOLERITE

b Dark grey speckled black and blotched white, highly to moderately
0.5+ weathered, massive, medium to coarse grained, highly fractured, soft
0.6 rock or harder dolerite interlaced with hard calcrete.

Bulk

Not encountered

Excavation method: Test pit with Terex 820 TLB General remarks 1: Refuse on soft rock or harder dolerite

Groundwater conditions: Not encountered General remarks 2: Surface boulders of hard rock dolerite

Base of test pit: 0.4m - refusal reached General remarks 3: in area.




TEST PIT NO. 2-5 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027874 X3172995 g(r)(;%kl;n Square
Tel: 012 430 2081
_ G
£ =] = GROUND
= Z DESCRIPTION & WATER
o (0] = LEVEL
[ w <
(=] | )
Current NGL
TRANSPORTED SOILS
Slightly moist, brown, STIFF, cracked, sandy CLAY to clayey SAND
e]
- 10}
Disturbed 5
CALCAREOUS RESIDUAL SHALE 5
Dry, light brown blotched white, DENSE, intact, silty to clayey SAND §
containing minor 'lenses’ of soft, white, calcareous gravel. @
o)
4

RESIDUAL SHALE

Slightly moist, dark orange blotched dark grey, STIFF, clayey SILT
containing abundant, angular fragments of highly weathered
shale/mudstone.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-6 Logged by: PH Oosthuizen

®e

Project: Lerato Park Phase 2 Date logged: 23 June 2009
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027767 X3173070 g(r)(;%kls?n Square
Tel: 012 430 2081
_ G
£ (] = GROUND
= E DESCRIPTION & WATER
(= O = LEVEL
[ w <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry, brown, STIFF, cracked, sandy to silty CLAY
e]
o
o
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, DENSE TO §
VERY DENSE, intact, silty to clayey SAND containing minor 'lenses' )
of soft, white, calcareous gravel and dark grey, angular fragments of °
mudstone. zZ
Disturbed
RESIDUAL SHALE
Slightly moist, dark orange blotched dark grey, STIFF TO VERY
STIFF, clayey SILT containing abundant, angular fragments of highly
1.8 weathered shale/mudstone.
1.9+
207 Disturbed
51 isturbe
2.2+
2.3+
2.4+
2.5+
2.6
2.8+
2.9+
3.0
3.1+

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-7 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027712 X3173169 g(r)(;%kl;n sgﬁare
Tel: 012 430 2081
_ G
£ (] = GROUND
= E DESCRIPTION & WATER
o O = LEVEL
[ w <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry, brown, STIFF, cracked, sandy to silty CLAY
e]
- 10}
Disturbed 5
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, DENSE TO §
VERY DENSE, intact, silty to clayey SAND containing minor 'lenses' )
of soft, white, calcareous gravel and dark grey, angular fragments of g

mudstone.

RESIDUAL SHALE

Slightly moist, dark orange blotched dark grey, STIFF TO VERY
STIFF, clayey SILT containing abundant, angular fragments of highly
1.7— weathered shale/mudstone.

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-8

Project: Lerato Park Phase 2

Logged by: PH Oosthuizen

Date logged: 23 June 2009

®e

Southern Geotechnical

Engineering
Client: Bigen Africa Services Coordinates: 25 Y0027786 X3173273 g(;%ﬁ% Sauare
Tel: 012 430 2081
—_ (©)
£ =] = GROUND
c Z DESCRIPTION & WATER
o (0] = LEVEL
[ w <
(=] | )
Current NGL
TRANSPORTED SOILS
Dry, brown, STIFF, cracked, sandy to silty CLAY
3
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, DENSE TO S
VERY DENSE, intact, silty to clayey SAND containing minor ‘'lenses' o]
of soft, white, calcareous gravel and dark grey, angular fragments of S
mudstone. 5
pd
RESIDUAL SHALE
Slightly moist, dark orange blotched dark grey and white, STIFF TO
VERY STIFF, clayey SILT containing abundant, angular fragments of Disturbed
highly weathered shale/mudstone. Isturbe
Disturbed

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




TEST PIT NO. 2-9 Logged by: PH Oosthuizen e
Project: Lerato Park Phase 2 Date logged: 23 June 2009 g
Southern Geotechnical
Engineering
P.O. Box 1687
Client: Bigen Africa Services Coordinates: 25 Y0027879 X3173159 g(r)(;%kl;n Square
Tel: 012 430 2081
—_ o
£ (] = GROUND
= E DESCRIPTION & WATER
o O = LEVEL
[ w <
(=] - "
Current NGL
TRANSPORTED SOILS
Dry, brown, STIFF, cracked, sandy to silty CLAY
e]
o
o
CALCAREOUS RESIDUAL SHALE 5
Dry, light orange brown blotched white and dark grey, DENSE TO §
VERY DENSE, intact, silty to clayey SAND containing minor 'lenses' )
of soft, white, calcareous gravel and dark grey, angular fragments of °
mudstone. Z
RESIDUAL SHALE
Slightly moist, dark orange blotched dark grey and white, STIFF TO
VERY STIFF, clayey SILT containing abundant, angular fragments of
highly weathered shale/mudstone.
Bulk

Excavation method: Test pit with Terex 820 TLB General remarks 1: Not yet refusal

Groundwater conditions: Not encountered General remarks 2:

Base of test pit: 2.7m - excavation stopped General remarks 3:




APPENDIX B
LABORATORY TEST RESULTS




HANDEL
DARVWEND

(ELAS) BEPERK CGEOTEGNIESE DIENSTE A
(PTVE LIMITED GEOTVECHMNICAL SERVIC

EG. No. 1987/004282/07 . SAASILISAACEL No. 208 231, KIMBERLEY, 8300, SOUTH AFRICA, 3 Roper Sweet, Kimberiey North, KIMBERLEY, 8301

B +27{0) 53 832 2472, = 079 533 0544, 027 (0) 53 832 2472, £ simkby@simiab.coza

CLIENT : Southern Geotechnical Engineering DATE :  2009-08-13
P.O. Box 1687 REFERENCE : SLN139
Brocklyn Square DOCUMENT No.:  09/0848 - 0851
0075 ORDER No.:
NUMBER OF PAGES : 2
ATTENTION : Pieter Oosthuizen
PROJECT . Lerato Park Phase 2
TEST REPORT
SAMPLE RECEIVED : Client
SAMPLE TESTED : G1/07/2008
SAMPLE TESTED BY : S.TELEKELO
SAMPLE REPORTED BY :  S. Malan
SAMPLE METHOD : BY CLIENT
DATE SAMPLED : UNKNOWN
LOCATION SAMPLED : Lerato Park Phasa 2
SAMPLE No. : 09/0848 - 0851
CLIENT REFERENCE : Lerato Park Phasa 2
TEST METHODS : TMH1 A1A2 A3 A5 A7 & A8

REMARKS : SAMPLES BROUGHT IN BY CLIENT

NOTE : REPORT CONTINUES ON NEXT PAGE
SEE ATTACHED TABLE

(Techncian | Tearnelogist

for : SIMLAB (PTY) LTD.

Resuits reporied ralate onty 16 the manerials testad




MNa. 1987/004

wn

ASIL/SAACEL Mo, 208

=1 1231, KIMBERLEY, 8300,

3 {’EﬁMS} BEPERK GECTEQNIESE DIENSTE
{PTY: LIBITED

GEQTECHMICAL

SO

HANDEL
DRYWEND §
A5 §

SERVICES T

HAFRICA, 3 Roper Street,

Kimberley Noreh, KIMBERLEY, 8301

@ +27 (0) 53 832 2472, £ OF9 533 0544, { 427 () 53 832 2472, s simkby@simlab.cozs

“*PAGE CONTINUES FROM PAGE 1 DOCUMENT No.: 08/0848 - 0851 Page 2 of 2
CLIENT & PROJECT: Southern Geotechnical Engineering / Lerato Park Phase 2
HOLE No. / KM 2-1 24 2.6 2-9
MATERIAL DEPTH (mm} 0.5-27 1.4-2.7 0.6-1.5 1.5-2.8
SAMPLE / LAE. No. 08/0848 09/0849 08/0850 09/0851
MATERIAL DESCRIPTION
{iN SITU FIELD MOISTURE (%) 11.8% 12.6% 8.7% 11.8%
AASHTO CLASSIFICATION A-2-T AT-5 A7-8 AT-6
FUNIFIED SOIL CLASSIFICATION GPIGC 8C GL CH

TRH14/* COLTG CLASSIFICATION G6 >G10 >G10 >G10
83.0 mm 100
53.0 mm 95
37.5 mm 91
2 26.5 mm 86 100 100
Z«i 19.0 mm B4 a7 59
Z 13.2 mm 71 96 100 39
% 4.75 mm 42 95 98 95
@ 200 mm 25 92 95 ap
0.425 mm 12 83 88 81
0.075 mm 7 a5 59 50
0.002 mm 1 4 4 3
y g COARSE SAND 51 10 10
Sk FINE SAND 19 41 31 34
= MATERIAL <0.075 MM 30 48 82 58
GRADING MODULUS (GM) 2.55 0.79 0.58 2.55
Ph / CONDUCTIVITY Sm™
ATTERBER LIMITS PASSING SIEVE LL a4 55 46 56
(mm) >0.425 PLILS 1719.18 25/13.25 25/13.2 2811347

POTENTIAL EXPANSIVENESS (mm)

MPRESSIVE S

UNGONFINE . :

MAX DRY DENSITY (kg/m®) 1651 1213 1814 1872
§ f..I-? OPT MOISTURE (%) 213 13.2 13.4 13.5
< @ COMP MOISTURE {%) 218 13.5 13 15.2
S g DRY DENSITY (kg/m®) 1644 1803 1810 1872
E = CBR (%) / "UCSATS (Kpa) 43 2 3 4
2 SWELL (%) 0.0 2.8 24 2.4
= o DRY DENSITY (kg/m®) 1594 1726 1753 1814
§ = CBR (%} / *UCSIITS {Kpa) 42 1 1 2
= G o [MAXDRY DENSITY (kg/m’) 1481 1578 1607 1642
o % 2 OPT MOISTURE (%)

CBR (%) 27 q 1 1
@ 100% 50 2 3 4
g 38% 45 2 3
bt a5% 38 1 1 2
o 3% 33 1 1 4
3 80% 8 5 1

o
fasulis reportaa velate only (o the malerizls tested
T his report will not be reproduced, exept in full with written permission from SIMLAR

S&imins (Pry) Limited « &) dghts reserved

Slassiicaion/Repii



HANDEL
DRYWEND
(EDMZ) BEPERK GEOTEGNIESE DIENSTE =

{(PTY) LIMITED  GEOTECHMICAL SERYVICES TVi°

11231 KIMBERLEY, 8300, SOUTH AFRICA. 3 Roper Street, Kimberley Norch, KIMBERLEY, 8301
T 427 (0) 53 832 2472, 5 079 533 0344, 1 +27 (0) 53 832 2472, %~ simbhy@simizb.co.za

EG. N, |987/004282/07 SAASIL/ISAACEL Mo, 208

CLIENT : Southern Geotechnical Engineering DATE :  2009-05-13
P.O. Box 1687 REFERENCE : SLN139
Brooklyn Square DOCUMENT No.:  08/0852 - 0855
0075 GRDER No.:
NUMBER OF PAGES : 2
ATTENTION : Pister Ocsthuizen
PROJECT : Lerato Park Phase 2

TEST REPORT

SAMPLE RECEIVED : Client

SAMPLE TESTED : 01/07/2009

SAMPLE TESTED BY : S.TELEKELO

SAMPLE REPORTED BY : 5. Malan

SAMPLE METHOD : BY CLIENT

DATE SAMPLED : UNKNOWN

LOCATION SAMPLED : Lerato Park Phase 2
SAMPLE No. : 08/0852 - 0855

CLIENT REFERENCE : Lerato Park Phase 2

TEST METHODS : TMH1:A1.A2 A3 A5 A7 & A8

REMARKS : SAMPLES BROUGHT IN BY CLIENT

NOTE : REPORT CONTINUES ON NEXT PAGE
SEE ATTACHED TABLE

{ Technician ! Technoiogist) {(Divisional Direcier)

for: SIMLAB (PTY)LTD.

Fesylls repored relate omily 1o the malurials tested




DRYWEN(G
A

{(EDMIS) BEPERK GEGTESMIESE DIENSTE
(FTY} LIMITED  GEQOTECHMICAL SERYICES U0

REG. No. 1987/504282/07 SAASIL/SAACEL No. 208

=7 1231, KIMBERLEY, 8300, SOUTH AFRICA, 3 Roper Streer, Kimberlay North, KIMBERLEY, 830[
B 427 (0) 53832 2472, & 079 533 0544, & +27 (0) 53 832 2472, 7t simkby@simlab.coza
~*BAGE CONTINUES FROM PAGE 1 DOCUMENT No.: (8/0G852 - 0855 Page 20f 2
CLIENT & PRCJECT: Southern Geotechnical Engineering / Lerato Park Phase 2
HOLE No. /KM 2-13 2-18 2-22 2-25
MATERIAL DEPTH (mm) 0.2-1.2 0.5-1.5 0.2-2.4 0.2-1.4
SAMPLE / LAB. No. 09/0852 0816853 08/0854 09/0855
MATERIAL DESCRIPTION
4N SITU FIELD MOISTURE (%) 3.5% 3.0% 7.7% 8.8%
AASHTO CLASSIFICATION A-2-6 A-7-6 A-2-7 A-2-4
EUNIFIED SOIL CLASSIFICATION spisc sC sC

TRH14/ COLYO CLASSIFICATION

IE

53.0 mm 100 160 $3

37.5 mm 99 98 g4

2 26.5mm 95 95 78
2 19.0 mm 38 85 74
Z 13.2 mm 78 87 84
E 4.75 mm 57 100 58 41
@ 2.00 mm 38 28 41 29
0.425 mm 15 93 25 17

0.075 mm 8 a3 15 8

0.002 mm 1 8 2 1

. ,Q‘S: COARSE SAND 59 5 38 41
S FINE SAND 20 51 27 20
= MATERIAL <0.075 M 21 44 37 38
GRADING MODULUS (GM) 2.39 0.66 247 2.39

Ph / CONDUCTIVITY Sm’™

ATTERBER LIMITS PASSING SIEVE LL 33 46 52 %
(mm) >0.425 P.L/LS. 14/ 1.45 2311232 22/11.9 10/ 4.01

§POTENTIAL EXPANSIVENESS {mm)

UNCONFINED COMPRE RENG

MAX DRY DENSITY (kg/m%)
§ g OPT MOISTURE (%) 9.3
< @ COMP MOISTURE {%) 10
= 2 |DRY DENSITY (kgim’) 2012
E s CBR (%) / *UCSIITS (Kpa} 104 4 6 52
ﬁ SWELL (%) 0.0 2.0 0.3 0.2
£ 2 DRY DENSITY (kg/m®) 1925 1755 1881 1687
§ = CBR (%} / "UCSATS (Kpa) 53 3 26 34
= G, |MAXDRYDENSITY thg/m’) 1825 1544 1795 1548
= % <5 OPT MOISTURE (%}

CER (%) 20 1 18 15
2 100% 150 4 2% 51
= | 28% 108 3 26 23
5 1 95% 87 3 20 34
e 93% 48 2 18 28
5] 30% 26 1 4 20

T i
Results reported relate ciily 10 the malerials jested
This report will niot be reproducsd, exept in {uli with writlen permission from SIMLAD

EBimilakh Py} Limited - At rights reserved Clagsiication’Rapiit3



SAASILISAACEL No. 268

(PTY} LIMITED

CLIENT : Southern Geotechnical Engineering
P.O. Box 1687
Brooklyn Square
0075
ATTENTION : Pieter Qosthuisen
PROJECT : Lerato Park Phase 2
TEST REPORT
SAMPLE RECEIVED : Client
SAMPLE TESTED ; 01/07/2008
SAMPLE TESTED BY : S TELEKELQ
SAMPLE REPORTED BY : S Malan
SAMPLE METHOD : BY CLIENT
DATE SAMPLED : UNKNOWN
LOCATION SAMPLED : Lerato Park Phase 2
SAMPLE No. : 08/0856 - 0850
CLIENT REFERENCE : Lerato Park Phase 2
TEST METHODS : TMH1:A1 A2 A3 A5 A7 & A8

REMARKS : SAMPLES BROUGHT IN BY CLIENT

NOTE : REPORT CONTINUES ON NEXT PAGE
SEE ATTACHED TABLE

o (EOMS) BEPERK GECTEGNIESE DIENSTE -
GECTECHMITAL SERVICES TUone

HARDEL
DRYWEMND

3

T 231, KIMBERLEY, 8300, SOUTH AFRICA, 3 Roper Straet, Kimberley North, KIMBERLEY, 8301
@ 27 {0) 33 832 2472, ¢ 079 537 0544, L +27 (0) 53 832 2472, ¥ simkby@simiab.co.za

DATE :  2008-08-13
REFERENCE : SLN139
DOCUMENT No.: 09/0856 - 0859
ORDER No.:
NUMBER OF PAGES : 2

Divis onal Oirsclor;

Resulls repeded reizie gnly 1o ihe matsrials tastad




REG. Na. 1987/0042872/07

SAASIL/SAACEL Mo 208

= 1231,

KIMBERLEY, B300, SOUTH AF

CA, 3 Roper Screet, Kimberley North, KIMBERLEY, 8301

B +27 (0) 53 832 2472, & 079 533 0544, [ +27 (0) 53 B32 2477, #¥ simikby@simiab.co.za

~*SAGE CONTINUES FROM PAGE 1 DOCUMENT No.: D9/0856 - 0858 Page 20f 2

CLIENT & PROJECT: Southern Geotechnical Engineering / Lerato Park Phase 2

HOLE No. / KM 2-28 2-31 2-35 2-40

MATERIAL DEPTH {mmj} 0.3-1.8 1.8-2.6 0.3-1.9 0.5-2.5

SAMPLE / LAB. No. 09/0856 (9/0857 09/0858 09/0883

MATERIAL DESCRIPTION

IN SITU FIELD MOISTURE (%) 8.6% 11.8% 10.8%

AASHTO CLASSIFICATION A-2-6 A-2.7 A-2-6
FUNIFIED SOIL CLASSIFICATION GPIGC swisc splsc

TRH14/* COLTO CLASSIFICA

% 96 100 28 34
g 86 97 a7 25
Z 86 5 87 83
% 48 84 88 52
& 27 38 45 31
0.425 mm 14 g 22 14
0.075 mm 6 8 12 7
0.002 mm 1 0 1 1
y ?E: COARSE SAND 47 75 52 55
S FINE SAND 30 10 22 21
= MATERIAL <0.075 MM 22 15 26 24
GRADING MODULUS {GM) 252 247 2.21 2,52

Ph / CONDUCTIVITY Sm™*

ATTERBER LIMITS PASSING SIEVE

39

38

{mm) >0.425

P.L/L.E

16 /8,77

16/6.21

POTENTIAL EXPANSIVENESS (mm)

MAX DRY DENSITY (kg/m®) 1871 1713 1719 1776
5 2 OPT MOISTURE (%) 13.5 18.6 17 15.9
g CE COMP MOISTURE (%) 13.8 187 17.3 15.8
= e DRY DENSITY (kg/m’) 1896 1690 1759 1780
= & CBR (%} / *UCSATS (Kpa) 26 40 40 80
o SWELL (%) 0.2 0.1 6.1 0.9
£ 9 DRY DENSITY (kg/m") 1882 1606 1679 1677
(;3 < CBR (%} / "UCSATS (Kpa) 30 30 32 39
= &,  |MAXDRYDENSITY (kgi) 1801 1542 1690 1830
= 8 |OPT MOISTURE (%)

CBR (%) 22 22 18 20
@ 100% 29 43 36 59
= 8% 25 38 33 51
it 95% 20 32 24 41
2 93% 17 2 19 7
w S0% 14 22 14 13

fesuits reported relate only fo the materials tested

This report wiil nol be reprodused, exept in full with writlen permission from SIMLAR

@Sirdab Pty Limited « All rights meerved

Classiicatisn/Repiiy



SAASILISAACEL Mo. 208

(EDMS) BEPERK GEOTEGNIESE DIENSTE
(PTV; LIMITED  GEOTECHNICAL SERVICES ™00

CLIENT : Southern Geotechnical Engineering
P.O. Box 1687
Brooklyn Square
0075
ATTENTION : Pieter Oosthuizen
PROJECT : Lerato Park Phase 2
TEST REPORT
SAMPLE RECEIVED : Client
SAMPLE TESTED : 01/07/2008
SAMPLE TESTED BY : S.TELEKELO
SAMPLE REPORTED BY: S Malan
SAMPLE METHOD : BY CLIENT
DATE SAMPLED : UNKNOWN
LOCATION SAMPLED : Lerato Park Phase 2
SAMPLE No. 09/0860 - (861
CLIENT REFERENCE : Lerato Park Phase 2
TEST METHODS : TMHT:ATA2 A3A5 A7 & A8

REMARKS : SAMPLES BROUGHT IN BY GLIENT

NOTE : REPORT CONTINUES ON NEXT PAGE
SEE ATTACHED TABLE

{Techniclan { Techncicgion

for : SIMLAB (PTY)LTD,

HANDEL B
DRYWEND
AS

DATE .  2008-08-11
REFERENCE : SLN139
DOCUMENT Neo.:  09/0860 - 0861
ORDER No.:
NUMBER OF PAGES : 2

IMBERLEY, 8301
by@simizb.coza

(Divisionzt Birectar}

P reiate only o the materials tesied

D Simiab Pty i




REG. Mo, 1987/004282/07

SAASILISAACEL MNo, 108

**PAGE CONTINUES FROM PAGE 1

PTY) LIMITED

= 13231, KIMBERLEY, 8300, SO
B 27 (0) 53 832 2472,

DOCUMENT No.: (5/0860 - 0361

EDMAS) BEPERK SECTECMIESE DIENSTE
CEOTECHMICAL SERVICES TN

UTH A
» 079 533 0544, 1 +27 (0) 53 832 2472, w2 simiby@siviab.coza

HANDEL
CRYWEND
AS

FRICA, 3 Roper Street, Kimberiey North, KIMBERLEY, 8301

ffage 20f 2

CLIENT & PROJECT:

Southern Geotechnical Engineering / Lerato Park Phase 2

HOLE No. / K 2-45 2.-48
MATERIAL DEPTH (mm) 3.3-1.1 $.2-0.4
SAMPLE / LAB. No. 08/0860 09/0861
MATERIAL DESCRIPTION
#IN SITU FIELD MOISTURE (%) 7.4% 8.1%
AASHTO CLASSIFICATION A-2-6 A-2-6
JUNIFIED SOIL CLASSIFICATION GWIGC GPIGC

TRH14/* COLTC CLASSIFICATION G8 G6
63.0 mm 100
53.0 mm a9 100
37.5 mm 98 94
2 26.5 mm 94 86
g 19.0 mm 90 79
Z 13.2 mm 73 67
% 4.75 mm 46 44
B 2.00 mm 28 33
0.425 mm 10 25
0.075 mm: 12
0.002 mm 1
4 E COARSE SAND 66 25
Fx FINE SAND 15 33
= MATERIAL <0.075 MM 20 35
GRADING MODULUS (GM) 2.57 2.30
Ph/ CONDUCTIVITY Sm™!

ATTERBER LIMITS PASSING SIEVE

(mm) >0.425

EPCTENTIAL EXPANSIVENESS (mm}

MAX DRY DENSITY (kg/m?) 1871 2037
§ £ |oprmoisTure (%) 14.3 10.6
= " COMP MOISTURE (%) 145 10.6
= é DRY DENSITY (kg/in®) 1878 2017
E = CBR (%) / *UCSATS (Kpa) 60 73
?, SWELL (%) 0.0 0.1
e 2 DRY DENSITY (kg/im®) 1803 1955
§ z CBR (%) / *UCS/ITS (Kpa) 59 31
= - MAX DRY DENSITY (kg/m’) 1732 1871
a g |OPT MOISTURE (%)
& CBR (%) 44 50
g 100% &80 71
;; 98% 58 T8
ES 35% 53 72
& 93% a5 57
@ 20% 34 40

Hesulls reported velate onty 1o the materizis fested

Tivis report will not be reproducad, exent in full with written permiasion from SIMLAR

E8imitab (Phy) Limited - &% righis reserved

ClassificstionRepi1d



REG. MNo. 1987/004282/67 SAASIL/SAACEL No. 208

CLIENT : Southern Geotechnical Engineering
P.C. Box 1687
Brooklyn Square
0075

ATTENTION : Pieter Oosthuizen

PROJECT : Lerato Park Phase 2

TEST REPORT

SAMPLE RECEIVED : Client

SAMPLE TESTED : 2009/07/01

SAMPLE TESTED BY : S.TELEKELO

SAMPLE REPORTED BY : F FONTERNEL
SAMPLE METHOD : BY CLIENT

DATE SAMPLED : UNKNOWN

LOCATION SAMPLED : Lerate Park Phase 2
SAMPLE No, : 09/0862-09/0865
CLIENT REFERENCE : Lerasto Park Phase 2
TEST METHODS : TMH1T:A1,A2 A3 A5 A7 & A8
REMARKS : SAMPLES BROUGHT IN BY CLIENT

NOTE : REPORT CONTINUES ON NEXT PAGE
SEE ATTACHED TABLE

{Techniclen 7 Technotegist}

for : SIMLAB (PTY) LTD.

 (EDPAS) BEPERK GECTEGNIESE DIENSTE 2

{PTV} LIPAITED  GECTECHMWICAL SERVICES (H0NS

L KIMBERLEY, 8300, SOUTH AFRICA, 3 Ropr
B 427 (0) 53 832 3472, % 079 533 0544, ¢ +27 {0) 53 832 2472, = simkby@simiab.co.za

231

HANDEL
DREYWEND

AX

DATE :

REFERENCE :
DOCUMENT No.:
ORDER No.:
NUMBER OF PAGES :

09/0862-09/0865

eet, Kimberiey North, KIMBERLEY, 8361

2009-08-13

SLN139

{Givisional Dirse




SAASHISAACEL No. 208

(EDAS) BEPERK GECTEGNIESE DIENSTE
(FTY) LIMITED  GEOTECHMICAL SERVICES

2123, KiMBERLEY, 8300, SOUTH AFRICA, 3 F

FHANDEL  }
DRYWEND |

TRALHA G

RE

A5

oper Street, Kimberiey North, KiM

LEY, 8301

B 427 (0) 33 832 2472, £ OF9 533 0544, 1427 (0) 53 832 2472, 7 simkby@simlab.coza

*PAGE CONTIMUES FROM PAGE 1 DOCUMENT No.: $9/0862-09/0865 Page 2 of 2

CLIENT & PROJECT: [ Southern Geotechnical Engineering / Lerato Park Phase 2

HOLE Ne. / KM 2-2 2-2 2.3 2-4

MATERIAL DEPTH {mmj} 0.5 0.5 0.7 0.7

SAMPLE / LAB. No. 09/0862 0910863 0910864 08/0885
MATERIAL DESCRIPTION

iN SITU FIELD MOISTURE (%) 10.4% 10.3% 11.2% 10.4%

AASHTO CLASSIFICATION A-6 A-6 A-B A-6

UNIFIED SOIL CLASSIFICATION 3C 8C CL CL

ATTERBER LIMITS PASSING SIEVE

% 26.5 mm 100
é 19.0 mm 99
= 13.2mm g9 100
u 4.75 mm 100 26 160 98
& 2.00 mm 98 94 99 96
0.425 mm 81 85 92 84
0.075 mm 45 47 1] 54
0.002 mm 5 8 g
. ?‘-: COARSE SAND 7 10 12
e} E FINE SAND 46 41 36 32
= MATERIAL <0.075 MM 46 50 57 56
GRADING MODULUS (GM) .65 0.74 0.53 0.65
Ph / CONDUCTIVITY sm™ 8.1 / 0.0054 8.13 / 0.0037 8.24 [ 0.0053 8.17 1 0.0042
o R 3

34

34

36

(mm) >0.425

18/10.1

19

11011

POTENTIAL EXPANSIVENESS {mm)

NE

MAX DRY DENSITY (kg/m®)

OPT MOISTURE (%)

COMP MOISTURE (%)

DRY DENSITY (ka/m®)

MOD AASHTO

CER (%) / *UCS/TS (Kpa)

SWELL (%)

DRY DENSITY {kgim®)

RB

N

CBR (%]} / *UCSATS (Kpa)

MAX DRY DENSITY (kg/im)

CBR/UCS 1 1TS DETERMINATION

TOR

CPT MOISTURE (%)

PROC-

CER (%}

00%

98%

95%

33%

CHR/UGSTITS

50%

Results reported relate only to the materials tested

This report will not be reproduced, exept In full with writter permission from SIMLAB
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DRYWEND
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(EDAAE) BEPERK GEOTEGNMIESE DIENSTE
VFTY} LIMITED  GEOTECHNMICAL SERVICES T0NS

= H23 1 KIMBERLEY, 8300, SOUTH AFRICA, 3 Roper Sweer, Kimberley MNorth, KIMBERLEY, 830!
B ~27 (0} 53 832 2472, i 075533 0544, #i +327 {0} 53 832 2472, vor simkby@@simlab.coza

SAASILSAACEL No. 208

CLIENT : Southern Geotechnical Engineering DATE:  2009-08-13
P.C. Box 1687 REFERENCE : SLN139
Brooklyn Square DOCUMENT No.: 09/0865-09/0870
0075 ORDER No.:
NUMBER OF PAGES : 2
ATTENTION : Pieter Costhuizen
PROJECT : Lerato Park Phase 2
TEST REPORT
SAMPLE RECEIVED - Client
SAMPLE TESTED : 2009/07/01
SAMPLE TESTED BY : S.TELEKELO
SAMPLE REPORTED BY : F.FONTERNEL
SAMPLE METHOD : BY CLIENT
DATE SAMPLED - UNKNOWN
LOCATION SAMPLED ; Lerato Park Phase 2
SAMPLE No. : 09/0865-08/0870
CLIENT REFERENCE : Lerato Park Phase 2
TEST METHODS : TMH1:A1,A2 A3 A5 AT & A8

REMARKS : SAMPLES BROUGHT IN BY CLIENT

NCOTE : REPORT CONTINUES ON NEXT PAGE
SEE ATTACHED TABLE

{Techniclan ¢ Technalegist) 1Divisiong® Girestor

for : SIMLAB (PTY) LTD.
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(EDMIS) BEPERK GECTEGNIESE DIENSTE
(FTY) LIMITED  QEOTECHMICAL sERvicns T4

IMBERLEY, 8300, SOUTHAFRICA, 3 Roper Street, iimbe ey North, KIMBERLEY, 8301

Mo, 1987/004282/67 o
B +27 (C) 53 832 2472, % 079 533 0544, ' +27 (0) 53 832 2471, mr simiby@simiab.co.za

~*PAGE CONTINUES FROM PAGE 1 DOCUMENT No.: 0S%/0866-09/0870 Fage 2 of 2
CLIENT & PROJECT: Southern Geotechnical Engineering / Lerato Park Phase 2

HOLE No. !/ KM 2-58 2-86 2-7 2-8
§MATERIAL DEPTH (mm) 0.5 2.0 0.5 0.2
!SAMPLE { LAB. No. 08/0866 09/0868 09/0869 08/0870

MATERIAL DESCRIPTION

IN SITU FIELD MOISTURE {%) 15.6% 11.2% 11.5% 10.0%
AASHTO CLASEIFICATION A-T-6 A7-6 A-7-6 A-7-6
SUNIFIED SOIL CLASSIFICATION CL cL CL

% 26.5 mm 100
-_:' 19.0 mm 85
Z 13.2mm 100 100 58
i 4.75 mm 99 88 100 83
i
& 2.00 mm 97 94 99 82
0.425 mm 87 78 95 &0
0.075 mm 54 87 70 44
0.062 mm 3 4 7 5
& COARSE SAND 10 18 4 27
2
2 E FINE SAND 34 2 28 19
= MATERIAL <0.075 MM 56 71 79 54
GRADING MODULUS {GM) 0.62 0.63 0.36 0.62
Ph { CONDUCTIVITY Sm™! 7.75 1 0.0121 8.19 / 0.0134

8.05 / 0.027
sthod A j _
47 44 43
22710.45 22710.85 20 /18.39

ATTERBER LIMITS PASSING SIEVE
{mm) >0.425

POTENTIAL EXPANSIVENESS (mm)

" MAX DRY DENSITY (kg/m®)
S E OPT MOISTURE (%)
= %2 COMP MOISTURE (%}
= . DRY DENSITY {kg/im®}
**E-‘ g CBR (%) / *UCS/TS {(Kpa)
- SWELL (%)
£ 2 DRY DENSITY {kgim®)
@ S CER (%) / “UCS/ITS {Kpa)
E G [MAXDRY DENSITY (kgim’)
@ £ O  |OPT MOISTURE (%)
A CBR (%}
- 100%
;;;: 98%
= 459,
% 23%
By 30%

esults reported relate only to the materials tested
This report wiil not be reproduced, exent in full with written sermission from SiMLAR

§ ghits reseryvad




HANDEL
DEVWEND
AS

(EDME) BEPERK GEOTEGMIESE DIENSTE
{PTY} LIMITED  GEOCTECHMNICAL SERVICES T

REG. Mo. 1987/004282/07 SAASIL/SAACEL No. 208 T 1231, KIMBERLEY. BI00, SGUTH AFRICA, 2 Roper Strest, Kimberley North, KIMBERLEY, B304

W +27 (0} 53 832 2472, ¢ 79 533 0544, [ +27 (0} 53 832 2472, =+ simkby@simlab.coza
CLIENT ; Southern Geotechnical Engineering DATE:  2009-08-13
P.O. Box 1687 REFERENCE : SLN138
Brooklyn Square DOCUMENT No.: 09/0871-09/0874
0075 ORDER No.:
NUMBER OF PAGES : 2
ATTENTION : Pieter Qosthuizen
PROJECT: L.erato Park Phase 2
TEST REPORT
SAMPLE RECEIVED : Client
SAMPLE TESTED : 2008/07/01
SAMPLE TESTED BY : S.TELEKELO
SAMPLE REPORTED BY : F.FONTERNEL
SAMPLE METHOD - BY CLIENT
DATE SAMPLED : UNKMOWN
LOCATION SAMPLED : Leratc Park Phase 2
SAMPLE No. : 09/0871-09/0874
CLIENT REFERENCE : Leratg Park Phase 2
TEST METHODS : TMH1:A1,A2 A3 A5 AT & A8
REMARKS ; SAMPLES BROUGHT IN BY CLIENT
NOTE : REPORT CONTIRUES ON NEXT PAGE
SEE ATTACHED TABLE
)
/ /
{Technician / Techrelogist) {Blvisionat Director)

for ; SIMLAB (PTY) LTD.
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HANDEL
DRYWEND
AS

EDMS) BEFERK GECTEGMIESE DIENSTE
(PTY} LIMITED  GEOTECHNICAL SERVICES ™2

. Ne. 1987/004282/07 SAASIL/SAATEL Ng. 20B C21 1231, KIMBERLEY, 8300, SOUTH AFRICA, 3 Roper Street, Kimberiey North, KIMBERLEY, B30

B 27 (0) 53 8322472, & 079 533 0544, © 427 (0) 53 B32 2472, = simkby@simlab.coza

“*PAGE CONTINUES FROM PAGE 1 DOCUMENT No.. 08/0871-09/0874 Page 2 of 2
CLIENT & PROJECT: I Southern Geotechnical Engineering / Lerato Park Phase 2

HOLE No./ KM 2-8 2-14 2-16 2-18
MATERIAL DEPTH {mm) 2.2 1.0 0.3 0.8
SAMPLE / LAB. No. 08/0871 09/0872 09/0873 09/0874

MATERIAL DESCRIPTION

IN SITU FIELD MOISTURE (%) 10.4% 8.9% 7.8% 8.0%
AASHTO CLASSIFICATION A-7-6 A-T-5 A-6 A-B
UNIFIED SOIL CLASSIFICATION oL SC 3C CL

TRH14/" COLTO CLASSIFICATION

63.0 mm
£3.0 mm
37.5mm 100
:% 26.5 mm 89
= 19.0 mm 100 98
= 13.2mm a9 87 100
i 4.75 mm 91 89 38
- 2.00 mm B4 78 100 57
0.425 mm 80 80 g9 83
0.075 mm 52 41 42 50
0.002 mm 3 5 5 7
L& COARSE SAND 28 23 0 14
S % FINE SAND 3 24 58 34
= MATERIAL <0.075 MM 83 52 42 51
GRADING MODULUS (GM) 1.04 1.21 0.59 1.04
Ph / CONDUCTIVITY Sm™ 8.06 { 0.027 8.35/ 0.0049 8.65 / 0.0044 8.07 / 0.0066
SR meai e : TEF IMITS ANALYSIS (TMH 1. Method A2 A3 &
ATTERBER LIVMITS PASSING SIEVE Li 44 44 32 38
(mm) >0.425 P.L/LS. 21/9.91 19/9.02 14/7.59 17/7.81
POTENTIAL EXPANSIVENESS (mm)

NEINED

- MAX DRY DENSITY (kg/m®)
e E OPT MOISTURE (%)
= @ COMP MOISTURE (%}
z E DRY DENSITY (kg/m®
e g CBR (%) / *"UCSATS (Kpa)
& SWELL {%}
£ 2 DRY DENSITY (kg/m®
o Z CBR (%} / *UCSATS {Kpa)
g G  |MAXDRY DENSITY (kg/m’)
g £ S  |OPT MOISTURE (%)
= CBR (%}
& 100%
§ 98%
= 95%
g 33%
o H%

Resiilts reported relate only 16 the materisls tesiod
This report will not be reproduced, exept in full with written permission from SIMLAR
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