iéso KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-13
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

Scal 71 0.00 . . .
1ca38 “I-1. Slightly moist, brown, soft, intact, clayey SILT. TOPSOIL.
oL T 020
o3 : € Slightly moist, reddish brown, soft, intact, gravelly clayey SILT, with minor
‘lol” cobbles and small boulders. RESIDUAL DOLERITE.
5|7l
110 0.90
*QP Q Moist becoming wet below 2,8m, yellowish grey speckled black, very
ot dense becoming medium dense below 3,8m, relict jointed above 3,8m,
16 c:~» gravelly silty SAND. RESIDUAL DOLERITE.
o
[ior
Jio
e
28my it d
TP4-13/1 @ 11 c:w
titor
o
f6:12
i
o
feiq
tito
Joia
] o
Jonh
efite] 5.00
2 {f}::- EOH: Maximum reach of excavator in material as above.
0,q
R NOTES
1) Moderate groundwater seepage encountered below 2,8m.
2) Bulk sample TP4-13/1 taken between 0,9m--5,0m.
CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : Excavator DIAM : X-COORD : 2974331
DRILLED BY : DATE : Y-COORD : 9568
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-13
TYPE SET BY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton dotPLOT 7022 PBpH7




iéso KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-14
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

Scal - 0.00 . . .
1ca38 “I-1. Slightly moist, brown, soft, intact, clayey SILT. TOPSOIL.
I 020
. : ‘ Moist, dark reddish brown, firm, intact, clayey SILT. RESIDUAL
A DOLERITE.
0.90
N B Moist, yellowish grey speckled black, dense, relict jointed, silty SAND,
with traces of gravel. RESIDUAL DOLERITE.
5.00
EOH: Maximum reach of excavator in material as above.
NOTES
1) No groundwater seepage encountered.
CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : Excavator DIAM : X-COORD : 2974471
DRILLED BY : DATE : Y-COORD : 9405
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-14
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton dotPLOT 7022 PBpH7




iéso KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-15

NSULTING NEW DIVERSION CHANNEL Sheet 1 of 1
GEOTECHNICAL INVESTIGATION Jos: 3010020413
Scale 7| 0.00 . . . . . .
130 117171, Slightly moist, dark brown, firm, intact, clayey SILT, with minor roots.
| TOPSOIL.
/] \_0.20
i : Slightly moist, dark brown, stiff, intact, silty CLAY, with traces of
A subrounded dolerite cobbles. RESIDUAL DOLERITE.
/1 0.80
Slightly moist, yellowish grey speckled black, dense becoming very dense
] below 2,4m, relict jointed, gravelly silty SAND, with scattered cobbles.
RESIDUAL DOLERITE.
2.60
EOH: Refusal of excavator on highly weathered, medium hard rock
DOLERITE.
NOTES
1) No groundwater seepage encountered.
CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : Excavator DIAM : X-COORD : 2974681
DRILLED BY : DATE : Y-COORD : 9262
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-15
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton dotPLOT 7022 PBpH7




iéso KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-16
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

Scal 0.00 . . . .
1ca38 Moist, reddish brown blotched yellow, soft, intact, clayey SILT, with
| abundant boulders and cobbles. RESIDUAL DOLERITE.
1.50

EOH: Refusal of excavator on dolerite BOULDERS.

NOTES
1) No groundwater seepage encountered.

CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : Excavator DIAM : X-COORD : 2974887
DRILLED BY : DATE : Y-COORD: 9118
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-16
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton dotPLOT 7022 PBpH7




Scale

1:30 |

CONTRACTOR

KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-17
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

0.00 . . . .
Moist, reddish brown blotched yellow, soft, intact, clayey SILT, with
abundant boulders and cobbles. RESIDUAL DOLERITE.

1.00

EOH: Refusal of excavator on BOULDERS up to 0,6m diameter.

NOTES
1) No groundwater seepage encountered.

: Client
MACHINE :
DRILLED BY :
PROFILED BY :

TYPE SETBY :
SETUP FILE :

Excavator

MKM

EM
KPTP8.SET

INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
DIAM : X-COORD : 2975097
DATE : Y-COORD : 8977

DATE : 18-22 February 2019

DATE : 17/05/2019 11:29
TEXT : C\WP51\PROFILES\OJFTP.TXT

HOLE No: TP4-17

D079 E Mouton

dotPLOT 7022 PBpH7




iéso KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-18

NSULTING NEW DIVERSION CHANNEL Sheet 1 of 1
GEOTECHNICAL INVESTIGATION Jos: 3010020413
Scale || |.| - 0.00 . . .
130 || {.]- Slightly moist, dark brown, soft, intact, sandy SILT. COLLUVIUM.
/ : 0.40

4 : Moist, reddish brown blotched yellow, soft, intact, clayey SILT, with minor

Il boulders. RESIDUAL DOLERITE.

e 1.60

EOH: Refusal of excavator on BOULDERS of up to 1,5m diameter.

g

NOTES
1) No groundwater seepage encountered.

D@

CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : Excavator DIAM : X-COORD : 2975304
DRILLED BY : DATE : Y-COORD : 8836
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-18
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton dotPLOT 7022 PBpH7




iéso KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-19
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

Scale [ .| 0.00 . . . . .
1ca38 N ! | Slightly moist, brown, soft, intact, sandy SILT, with minor roots. TOPSOIL.
17 0.10
: ! Slightly moist, dark brown, stiff, slightly slickensided, silty CLAY, with
| : scattered subrounded dolerite cobbles. COLLUVIUM.
|
|
|
|
|
|
W
P 1.10
L ' l Slightly moist, grey mottled black, stiff, intact, gravelly sandy SILT.
17 RESIDUAL DOLERITE.
o
SRt
19119
TP4-19/1 @] ot
o1 |G
o1 |G
17119
el 3.00
o119 EOH: Maximum reach of TLB in material as above.
%1 NOTES
1) No groundwater seepage encountered.
2) Bulk sample TP4-19/1 taken between 1,1m--3,0m.
CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : TLB DIAM : X-COORD : 2975508
DRILLED BY : DATE : Y-COORD : 8697
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-19
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton dotPLOT 7022 PBpH7




KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-20
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

Scale []
1:3Q |

TP4-20/1 o |

TP4-2012 ¢ 1

0.00
0.10

1.00

2.10

3.00

Slightly moist, brown, soft, intact, sandy SILT, with minor roots. TOPSOIL.

Slightly moist, dark brown, stiff, slightly slickensided, silty CLAY, with
scattered subrounded dolerite cobbles. COLLUVIUM.

Slightly moist, light yellowish brown, firm, intact, sandy SILT, with minor
subrounded cobbles below 1,5m. COLLUVIUM.

Slightly moist, light yellowish brown, medium dense, intact, silty SAND.
RESIDUAL DOLERITE.

EOH: Maximum reach of TLB in material as above.

NOTES
No groundwater seepage encountered.

Bulk sample TP4-20/1 taken between 0,1m--1,0m.

Small bag sample TP4-20/2 taken between 1,0m--3,0m.

CONTRACTOR : Client
MACHINE : TLB
DRILLED BY :
PROFILED BY : MKM

TYPE SETBY : EM
SETUP FILE : KPTP8.SET

INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
DIAM : X-COORD : 2975712
DATE : Y-COORD : 8553

DATE : 18-22 February 2019

DATE : 17/05/2019 11:29
TEXT : C\WP51\PROFILES\OJFTP.TXT

HOLE No: TP4-20

D079 E Mouton

dotPLOT 7022 PBpH7




KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-21
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

Scale f| .| - 0.00
1:3(
L 020
TP4-21/1 g |
1.10
TP4-2112 g,
3.00

1) No groundwater seepage encountered.
2) Small bag sample TP4-21/1 taken between 0,1m--1,1m.

3) Bulk sample TP4-21/2 taken between 1,1m--3,0m.

Slightly moist, brown, soft, intact, sandy SILT, with minor roots. TOPSOIL.

Slightly moist, dark brown, stiff, slightly slickensided, silty CLAY, with
scattered subrounded dolerite cobbles. COLLUVIUM.

Slightly moist, orange brown mottled white, dense becoming very dense
from 1,5m, relict jointed, gravelly silty SAND. RESIDUAL DOLERITE,
tending to very soft rock dolerite below 2,7m.

EOH: Maximum reach of TLB in material as above.

NOTES

CONTRACTOR : Client
MACHINE : TLB
DRILLED BY :
PROFILED BY : MKM

TYPE SETBY : EM
SETUP FILE : KPTP8.SET

INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
DIAM : X-COORD : 2975836
DATE : Y-COORD : 8359

DATE : 18-22 February 2019

DATE : 17/05/2019 11:29
TEXT : C\WP51\PROFILES\OJFTP.TXT

HOLE No: TP4-21

D079 E Mouton

dotPLOT 7022 PBpH7




KAREERAND TAILINGS STORAGE FACILITY HOLE No: TP4-22
NEW DIVERSION CHANNEL Sheet 1 of 1

GEOTECHNICAL INVESTIGATION Jos: 3010020413

Scal 0.00 . . .
fj‘;S: Dry, brown, firm, intact, gravelly sandy SILT, with minor roots. FILL.
: 0.30
! : Slightly moist, dark brown, stiff, slightly slickensided, silty CLAY, with
: ! scattered subrounded dolerite cobbles. COLLUVIUM.
|
|
|
|
|
|
|
n |
|
|
|
|
|
|
|
|
|
|
|
|
|
g
4 2.00
. : : Slightly moist, yellowish grey mottled white, firm becoming stiff from 2,5m,
714l clayey sandy SILT. RESIDUAL DOLERITE.
TP4-22/1 @) | : : .
I -/. '. ./. ] 3.00
' : gt EOH: Maximum reach of TLB in material as above.
{GR NOTES
1) No groundwater seepage encountered.
2) Small bag sample TP4-22/1 taken between 2,0m--3,0m.
CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : TLB DIAM : X-COORD : 2975935
DRILLED BY : DATE : Y-COORD : 8123
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-22
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton

dotPLOT 7022 PBpH7




KAREERAND TAILINGS STORAGE FACILITY
NEW DIVERSION CHANNEL

GEOTECHNICAL INVESTIGATION

HOLE No: TP4-23
Sheet 1 of 1

Jos: 3010020413

Scale [ .| 0.00 . . . . .
1ca3? N ! | Slightly moist, brown, soft, intact, sandy SILT, with minor roots. TOPSOIL.
17 0.10
: ! Slightly moist, dark brown, firm, slightly slickensided, silty CLAY.
| : COLLUVIUM.
g
T |
TP4-2311 @l 11 :
N |
|
|
|
|
|
|
|
)
|
* 1.70
. : : Slightly moist, grey mottled white, firm, intact, clayey SILT. RESIDUAL
1i71-1, DOLERITE.
|- . 3.00
P : ‘| EOH: Maximum reach of TLB in material as above.
L) NOTES
1) No groundwater seepage encountered.
2) Bulk sample TP4-23/1 taken between 0,1m--1,7m.
CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : TLB DIAM : X-COORD : 2975968
DRILLED BY : DATE : Y-COORD : 7870
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-23
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton

dotPLOT 7022 PBpH7




KAREERAND TAILINGS STORAGE FACILITY
NEW DIVERSION CHANNEL

GEOTECHNICAL INVESTIGATION

HOLE No: TP4-24
Sheet 1 of 1

Jos: 3010020413

Scale [ .| 0.00 . . . . .
1ca38 N ! | Slightly moist, brown, soft, intact, sandy SILT, with minor roots. TOPSOIL.
17 0.10
: ! Slightly moist, dark brown, firm, slightly slickensided, silty CLAY.
| : COLLUVIUM.
|
|
|
|
|
|
|
|
N |
|
|
|
|
|
|
|
|
|
)
|
* 1.80
. : : Slightly moist, grey mottled white, firm, intact, clayey SILT. RESIDUAL
11711, DOLERITE.
|- . 3.00
P : ‘| EOH: Maximum reach of TLB in material as above.
L) NOTES
1) No groundwater seepage encountered.
CONTRACTOR : Client INCLINATION : COORDINATE SYSTEM : WGS84 (L027)
MACHINE : TLB DIAM : X-COORD : 2976024
DRILLED BY : DATE : Y-COORD : 7736
PROFILED BY : MKM DATE : 18-22 February 2019 HOLE No: TP4-24
TYPE SETBY : EM DATE : 17/05/2019 11:29
SETUP FILE : KPTP8.SET TEXT : C\WP51\PROFILES\OJFTP.TXT

D079 E Mouton

dotPLOT 7022 PBpH7




Anglo Gold Ashanti

KAREERAND TAILING STORAGE FACILITY:
TSF EXTENSION AND ASSOCIATED STRUCTURES

Geotechnical Investigation Detailed Design Phase Final Report

APPENDIX C

BOREHOLE LOGS AND CORE PHOTOGRAPHS

Q@ Knight Piésold 3 30100204123 0

CONSULTING 2019-05-17



HOLE No: BHO1

Sheet 1 of 2

Jos: 301-00204/13

ROCK FABRIC GRAIN SIZE

MF -massive
BF -bedded
FF -foliated
CF -cleaved
SF -schistose
GF -gneissose

FG -fine grained

MG -medium grain

CG -coarse grain

JOINT SPACING

VCJ-very close spacg

JOINT ROUGHNESS ROCK HARDNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT SHAPE
CUR-curvilinear

EHR-extremely hard rock
VHR-very hard rock

HR -hard rock

MHR-medium hard rock

SR -soft rock

VSR-very soft rock

LF -laminated ~ CJ -close spacing PLA-planar
MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
NA NA | NA | NA NA NA NA NA NA NA | 075 84 1 0 - | NA
L1
15 73 0 - N/A
NA NA NA NA NA NA NA NA NA NA
1,95 | SPT | N=17 | N/A N/A
[ 2
3,0 92 0 - N/A
[3
3,45 | SPT | N=22 | N/A N/A
NA NA NA NA NA NA NA NA NA NA
4,5 100 0 - N/A -4
4,95 | SPT5 | N=27 | N/A N/A
L5
6,0 96 0 - N/A
[ 6
6,45 | SPT | N=44 | N/A N/A
7,5 100 0 - N/A -7
[ 8
958 | 75 0 - N/A
L9
:, 10
1 10 cJ RJ SILT Fe-Ox 1 i
CG MF - - 2 30 cJ RJ SILT Fe-Ox 1 -
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEPTH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50

KAREERAND TAILINGS STORAGE FACILITY

PHASE 2

GEOTECHNICAL INVESTIGATION

HOLE No: BHO1
Sheet 1 of 2

Jos: 301-00204/13

0.00

0.90

Brown, clayey silty SAND with minor
chert gravel. COLLUVIUM.

2.05

Reddish brown speckled black, silty
SAND. Reworked RESIDUAL
DOLERITE.

4.95

Olive grey speckled black and red,
silty fine SAND with evidence of relict
joints and structure. RESIDUAL
DOLERITE.

9.68

Olive grey stained and speckled black
and white, relict jointed, silty SAND.
COMPLETELY WEATHERED

borderline extremely soft rock
DOLERITE.




HOLE No: BHO1
Sheet 2 of 2

Jos: 301-00204/13

ROCK FABRIC GRAIN SIZE

MF -massive FG -fine grained
BF -bedded MG -medium grain
FF -foliated CG -coarse grain
CF -cleaved

SF -schistose
GF -gneissose
LF -laminated

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

JOINT ROUGHNESS ROCK HARDNESS

SLJ-slickensided

EHR-extremely hard rock

SJ -smooth VHR-very hard rock

RJ -rough HR -hard rock
MHR-medium hard rock

JOINT SHAPE SR -soft rock

CUR-curvilinear
PLA-planar
UND-undulating
STE-stepped
IRR-irregular

VSR-very soft rock

KAREERAND TAILINGS STORAGE FACILITY

PHASE 2

GEOTECHNICAL INVESTIGATION

HOLE No: BHO1
Sheet 2 of 2

Jos: 301-00204/13

11,08+ 100 93 0 >20 - - .
3 60 MJ RJ SILT Fe-Ox 1 Highly weathered, olive grey speckled
i and stained black, coarse grained,
-1l extremely closely to closely jointed,
very soft to soft rock DOLERITE with
completely weathered zones along
BHOL-L gy joints comprising extremely soft rock
12,58 99 95 18 >20 F 1) material. Material loss can possibly be
C accounted to extremely soft material
washed from joints.
Notes:
13 1. Possible CaCO or CaSO staining
: along joints.
14,08| 97 97 14 >20 BHO1-2 ol 2. Samples BHO01-1 and BHO1-2 taken
from 11,68m to 11.80m and 13,32m
r to 13,53m.
[ 14
15,58 100 | 100 0 >20 [ g
15.58
NOTES
1) NM: Not measurable.
2) NA: Not applicable.
3) Sample BHO01-1 taken between
11,68m--11,80m.
4) Sample BHO01-2 taken between
13,32m--13,53m.
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEPTH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50
CONTRACTOR : Geospektrum Services INCLINATION : Vertical COORDINATE SYSTEM : WGS84 (L029)
MACHINE : XY100 DIAM : N-size X-COORD : 2652,753
DRILLED BY : DATE : 03 OCT 2018 to 09 OCT 2018y-COORD : 2652,887
PROFILED BY : PVR DATE : 10 OCT 2018
HOLE No: BHO1
TYPE SET BY : PVR DATE : 23/01/2019 08:47
SETUP FILE : KPBHCOOS8.SET TEXT : C\WP51\PROFILES\OFIPVR.TXT

D079 E Mouton

dotPLOT 7022 PBpH7




HOLE No: BH02 MF -massive
Sheet 1 of 2 BF -bedded
FF -foliated
JoB: 301-00204/13
CF -cleaved

SF -schistose
GF -gneissose

ROCK FABRIC GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg

JOINT ROUGHNESS ROCK HARDNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT SHAPE
CUR-curvilinear

EHR-extremely hard rock
VHR-very hard rock

HR -hard rock
MHR-medium hard rock
SR -soft rock

VSR-very soft rock

LF -laminated ~ CJ -close spacing PLA-planar
MJ -medium spacing UND-undulating
WJ -wide spacing STE-stepped
VWJ-very wide spacng IRR-irregular
0,75 | 95 0 - N/A
NA NA NA NA NA NA NA NA NA NA -1
15 40 0 - N/A
1,95 | SPT | N=19 | N/A N/A
[ 2
3,0 | 100 0 - N/A
NA NA NA NA NA NA NA NA NA NA
[3
3,45 | SPT | N=17 | N/A N/A
4,5 80 0 - N/A -4
L5
6,0 | 100 0 - N/A
NA NA NA NA NA NA NA NA NA NA
[ 6
7,5 95 0 - N/A
L7
7,73 | SPT |N=REF| N/A N/A
[ 8
956 | 81 74 55 8
L9
:, 10
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEF;TH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50

KAREERAND TAILINGS STORAGE FACILITY
PHASE 2

HOLE No: BHO2
Sheet 1 of 2

GEOTECHNICAL INVESTIGATION Jos: 301-00204/13

Scale [/ T & 0.00 . . ) .
1%;8 1 g'g:g Reddish brown, silty SAND with minor
] ' fine to medium ferricrete and chert

gravels. COLLUVIUM.

!
>
)
D

1.95

Reddish brown speckled black and
grey, fine sandy SILT. REWORKED
RESIDUAL DOLERITE.

O

- 3.45

C Olive grey speckled black and white,
1 f relict jointed in places, silty fine to
f}_;lz-_.l}c medium  SAND.  RESIDUAL
O DOLERITE, with traces of grey
? i stained white, moderately to slightly
1% Z'C weathered, medium hard to hard rock
;Q}:-}: dolerite  boulders. Interpreted as
Q.C possible core stones or crushed
] Q B material.
%C Notes:
{?_I_J{-"- 1. Boulders and cobbles noted at
'C 433m to 4,55m and 5,76m to
] OI 6,08m.
}I:C 2. Borderline extremely soft rock with
O very soft rock bands below 6,40m.
f?_lz_:"_'l' 3. Sample BHO02-1 taken from 7,40m
'C to 7,66m.

BHO02-1 .{QC

T 7.84

Moderately to slightly weathered, dark
brownish grey stained white with dark
olive brown speckling, fine to medium
grained, very closely to closely
jointed, hard rock DOLERITE.

Note:
1. Sample BHO02-2 taken between
13,27m to 13,56m.

R kA e
T T T T T T T T T T T T T T T T




HOLE No: BH02 MF -massive
Sheet 2 of 2 BF -bedded
FF -foliated
JoB: 301-00204/13
CF -cleaved

SF -schistose
GF -gneissose
LF -laminated

ROCK FABRIC GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing

JOINT ROUGHNESS ROCK HARDNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT SHAPE
CUR-curvilinear
PLA-planar
UND-undulating
STE-stepped

EHR-extremely hard rock
VHR-very hard rock

HR -hard rock
MHR-medium hard rock
SR -soft rock

VSR-very soft rock

KAREERAND TAILINGS STORAGE FACILITY

PHASE 2

GEOTECHNICAL

INVESTIGATION

HOLE No: BHO2
Sheet 2 of 2

Jos: 301-00204/13

- VWJ-very wide spacng IRR-irregular 11.06.. 89 89 31 19 B -
1
1 15 VCJ RJ SILT Fe-Ox <1
2 30 CJ RJ SILT Fe-Ox <1
FGMG | MF | - - 3 45 CJ RJ SILT Fe-Ox <1 1206 50 | 50 | 33 | 3
4 60 MJ RJ SILT Fe-Ox <1 i
L 12
13,56 93 93 73 8 [
BH02-2 .{
C 14
15,06, 100 100 88 8
- 15 15.06
NOTES
1) NA: Not applicable.
2) NM: Not measurable.
3) Sample BH02-1 taken between
7,40m--7,66m.
4) Sample BH02-2 taken between
13,27m--13,56m.
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEPTH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50
CONTRACTOR : Geospektrum Services INCLINATION : Vertical COORDINATE SYSTEM : WGS84 (L029)
MACHINE : XY100 DIAM : N-size X-COORD : 2652,732
DRILLED BY : DATE : 03 OCT 2018 to 09 OCT 2018v-cooRD : 2653,067
PROFILED BY : PVR DATE: 10 OCT 2018
HOLE No: BHO2
TYPE SETBY : PR DATE : 23/01/2019 08:47
SETUP FILE : KPBHCOO8.SET TEXT : C\WP51\PROFILES\OFIPVR.TXT

D079 E Mouton

dotPLOT 7022 PBpH7




HOLE No: BHO3

Sheet 1 of 2

Jos: 301-00204/13

ROCK FABRIC GRAIN SIZE

MF -massive
BF -bedded
FF -foliated
CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing

JOINT ROUGHNESS ROCK HARDNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT SHAPE
CUR-curvilinear
PLA-planar
UND-undulating
STE-stepped

EHR-extremely hard rock
VHR-very hard rock

HR -hard rock

MHR-medium hard rock

SR -soft rock

VSR-very soft rock

VWJ-very wide spacng IRR-irregular
0,75 | 100 0 - N/A
L1
NA NA NA NA NA NA NA NA NA NA 15 100 0 - N/A
1,95 | SPT | N=18 | N/A N/A
[ 2
3,0 89 0 - N/A
[3
NA NA NA NA NA NA NA NA NA NA 345 | SPT | N=59 | NJ/A N/A
4,5 100 54 11 7 -4
4,75 | SPT |N=REF| N/A N/A
L5
6,0 96 96 0 >20
[ 6
6,29 | SPT |[N=REF| N/A N/A
L7
8,05 | 55 49 0 >20
1 30 VCJ RJ SILT Fe-Ox 1 ]
2 45 cJ RJ SILT Fe-Ox 1
FGMG | MF | - ] 3 60 MJ RJ SILT Fe-Ox 1
4 80 VWJ RJ SILT Fe-Ox <1
955 | 95 42 0 >20 °
:, 10
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEF;TH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50

KAREERAND TAILINGS STORAGE FACILITY

PHASE 2

GEOTECHNICAL INVESTIGATION

HOLE No: BHO3
Sheet 1 of 2

Jos: 301-00204/13

0.00

2.30

minor
predominantly
COLLUVIUM.

Reddish brown, silty fine SAND with
to  medium,
chert

coarse
gravel.

3.95

SAND  with

Note:
1. Borderline extremely soft rock zone
from 3,61m to 3,95m.

Olive grey speckled black, relict
jointed in places, silty fine to medium
traces of micaceous
flakes. RESIDUAL DOLERITE.

L T o T o T T T T o T o T o T o T T o T o o T o P T S O o O o T o T N N S T o o T o ST N S S S o o T o]

coarse
DOLERITE.

Notes:

1. Highly fractured in places with
borderline extremely soft rock to
residual material zones located
at 6,00m to 6,61m; 7,75m to
7,92m; 8,20m to 8,38m and 9,17m
to 10,18m.

2. Evidence of CaCO or CaSO filling
along joints.

3. Material loss possibly due to
washing out of extremely soft
material zones.

Highly weathered, olive grey speckled
and stained black and red, extremely
closely to closely jointed, fine to

very soft rock




ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS ROCK HARDNESS
HOLE No: BHO3 MF -massive FG -fine grained SLJ-slickensided EHR-extremely hard rock Kn ight iéso KAREERAND TAILINGS STORAGE FACILITY HOLE No: BHO3
Sheet 2 of 2 BF -bedded MG -medium grain SJ -smooth VHR-very hard rock CONSULTING PHASE 2 Sheet 2 of 2
J08:301-00204/13 | Fored  CGcoarsegian - RJ-fough FIR “hard rock GEOTECHNICAL INVESTIGATION J08: 301-00204/13
CF -cleaved MHR-medium hard rock
SF -schistose ~ JOINT SPACING JOINT SHAPE SR -soft rock

GF -gneissose CUR-curvilinear

LF -laminated

VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing

VSR-very soft rock
PLA-planar

UND-undulating

STE-stepped

- VWJ-very wide spacng IRR-irregular 11.05_ 94 52 0 8 o -
*
13
[ K
L 11 1
k
*
:(
1255/ 87 | 87 | 0 | >20 ; 1
L 12 1
i {
*
1 12.55
i :: Highly  weathered, olive green
13 1 speckled black and red, extremely
L * closely to closely jointed, fine grained,
1 20 - RJ SILT Fe.Ox < 14,05 100 | 100 | 27 | >20 * soft to medium hard rock DOLERITE.
- 1
£G MG ME i i 2 30 MJ RJ SILT Fe-Ox <1 : E‘ Notes:
4 85 VWJ RJ Fe-Ox <1 i * . Highly fractured in places.
BHO3.1 al | 2. Samples BH03-1 and BHO03-2 taken
’ i) between 14,28m to 14,54m and
BHO3-2 @] 14,54 to 14,76m.
15,55 100 100 31 >20 [ s 1
[ k
*
K
. 15.55
NOTES
1) NA: Not applicable.
2) NM: Not measurable.
3) Sample BH03-1 taken between
14,28m--14,54m.
4) Sample BHO03-2 taken between
14,54m--14,76m.
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEPTH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50

INCLINATION : Ver_tical
DIAM : N-size

COORDINATE SYSTEM : WGS84 (L029)
X-COORD : 2652,707

CONTRACTOR : Geospektrum Services
MACHINE : XY100

DRILLED BY : DATE : 03 OCT 2018 to 09 OCT 2018yY-cooRD : 2653,280
PROFILED BY : PVR DATE : 10 OCT 2018
HOLE No: BHO3
TYPE SET BY : PVR DATE : 23/01/2019 08:47
SETUP FILE ;: KPBHCOO8.SET TEXT : C\WP51\PROFILES\OFIPVR.TXT

D079 E Mouton

dotPLOT 7022 PBpH7




HOLE No: BHO4
Sheet 1 of 2

Jos: 301-00204/13

ROCK FABRIC GRAIN SIZE

MF -massive
BF -bedded
FF -foliated
CF -cleaved

SF -schistose
GF -gneissose
LF -laminated

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing

JOINT ROUGHNESS ROCK HARDNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT SHAPE
CUR-curvilinear
PLA-planar
UND-undulating
STE-stepped

EHR-extremely hard rock
VHR-very hard rock

HR -hard rock
MHR-medium hard rock
SR -soft rock

VSR-very soft rock

VWJ-very wide spacng IRR-irregular
0,75 | 80 0 - -N/A
NA NA NA NA NA NA NA NA NA NA 1
15 67 0 - N/A
1,95 | SPT | N=17 | N/A N/A
[ 2
3,0 46 0 - N/A
NA NA NA NA NA NA NA NA NA NA
[3
3,35 | SPT |N=REF| N/A N/A
3,75 | 88 0 - N/A
[ 4
4,5 51 0 - N/A
4,65 SPT IN=REF| N/A | N/A |
NA NA NA NA NA NA NA NA NA NA 5
6,3 63 0 - N/A
[ 6
L7
8,0 94 94 44 >20
[ 8
9,5 45 45 7 7
L9
:, 10
11,0 | 81 81 10 18 i
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEPTH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50

KAREERAND TAILINGS STORAGE FACILITY
PHASE 2

GEOTECHNICAL INVESTIGATION

HOLE No: BHO4
Sheet 1 of 2

Jos: 301-00204/13

LR LR R R N R R R R R
T T T

0.00

1.87

Dark brown speckled black, fine
sandy clayey SILT with minor
becoming trace amounts of roots with
depth. COLLUVIUM.

T Ty Ty v v v v Ty Ty Ty Ty

3.35

Olive grey speckled black and white
stained red and black, relict jointed in
places, silty fine to medium SAND.
RESIDUAL DOLERITE.

BHO4-1 ._[

6.30

Olive and greenish brown speckled
black and red, extremely soft rock
DOLERITE, recovered as silty
SAND with abundant highly
weathered olive grey speckled
black, very soft to soft rock dolerite
gravel and cobbles. Interpreted as
highly fractured rock head with
possible boulders.

Note:

1. Washed sample recovered from
3,75m to 4,50m and 4,56m to
6,30m.




HOLE No: BHO4
Sheet 2 of 2

Jos: 301-00204/13

ROCK FABRIC GRAIN SIZE

MF -massive
BF -bedded
FF -foliated
CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing

JOINT ROUGHNESS ROCK HARDNESS
EHR-extremely hard rock
VHR-very hard rock

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT SHAPE
CUR-curvilinear
PLA-planar
UND-undulating
STE-stepped

VWJ-very wide s:%cng IRR-irreﬁHar

HR -hard rock

MHR-medium hard rock

SR -soft rock

VSR-very soft rock

GEOTECHNICAL INVESTIGATION

KAREERAND TAILINGS STORAGE FACILITY
PHASE 2

HOLE No: BHO4
Sheet 2 of 2

Jos: 301-00204/13

- 1 RJ SILT Fe-Ox 1 . - E
MG CG ME i i 2 45 MJ RJ SILT Fe-Ox 1 Highly weathered with completely
3 70 MJ RJ SILT Fe-Ox 1 i weathered zones along joints, olive
4 80 WJ RJ SILT Fe-Ox 1 L 11 green stained black, orange and white
along joints, coarse grained, very
closely jointed to closely jointed, very
soft to soft rock below 13,95m
12
Notes:
1. Highly fractured and altered
zones along joints.
13 2. Wash sample recovered from
: 8,00m to 8,26m.
14,0 | 100 | 100 | 43 16 3. Evidence of possible CaCo or
CaSO staining.
i 4, Samples BH04-1 and BHO04-2
14 BH04.2 taken from 6,72m to 6,90m and
i 14,00m to 14,20m.
150 | 94 94 43 8
15 15.00
NOTES
1) NA: Not applicable.
2) NM: Not measurable.
3) Sample BH04-1 taken between
6,72m--6,90m.
4) Sample BHO04-2 taken between
14,00m--14,20m.
Grain Rock Fabric Fabric Joint Joint Joint Micro Joint Fill Depth Mat Rock RQD Frac DEPTH
Size Fabric Spac Inc Set No. Inc Spac Rough Filling Thickness m recov recov % Freq Scale
(mm) (deg) (Deg) ness (mm) % % No/m 1:50
CONTRACTOR : Geospektrum Services INCLINATION : Vertical COORDINATE SYSTEM : WGS84 (L029)
MACHINE : XY100 DIAM : N-size X-COORD : 2652,676
DRILLED BY : DATE : 03 OCT 2018 to 09 OCT 2018y-COORD : 2653,556
PROFILED BY : PVR DATE : 10 OCT 2018
HOLE No: BHO4
TYPE SET BY : PVR DATE : 23/01/2019 08:47
SETUP FILE : KPBHCOOS8.SET TEXT : C\WP51\PROFILES\OFIPVR.TXT

D079 E Mouton

dotPLOT 7022 PBpH7
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Anglo Gold Ashanti

KAREERAND TAILING STORAGE FACILITY:
TSF EXTENSION AND ASSOCIATED STRUCTURES

Geotechnical Investigation Detailed Design Phase Final Report

APPENDIX D1

SOIL LABORATORY TEST RESULTS - FEASIBILITY PHASE

Q@ Knight Piésold s 30100204/13 0

CONSULTING 2019-05-17



k.

~-~STRADA

Flexible Wall Permeability Test

BS 1377
Part 6

Client Knight Piesold
Sample no TP3/1
Lab no 7/2542

Project Karee Rand Mega
Depth (m) 0.5-3.4

Job no 2017-C-568
Date 30-06-2017

Initial Sample Parameters

Sample Condition -

Remoulded to 95% Proctor density

MDD (Proctor) kg/m? 1324
OMC % 24.6
Consolidation Pressure kPa 100
Pressure Difference kPa 10
Test Information
Moisture Content Before % 41.8
After % 39.8
Dry Density Kg/m3 1211
Initial Void Ratio - 1.018
Relative Density (SG) - 2.4435 - Determined
Initial Degree of Saturation % 100.3
Final B Parameter - 0.96
- Min. m/s 1.4E-10
Co-efficient of
Permeability ~ Max. m/s 4.7E-10
Ave. m/s 2.6E-10

Everything possible is done to ensure that tests are representative and are performed accurately, and that reports and conclusions are quoted correctly. Geostrada or its officials can in no way be held liable

for consequential damage or loss due to any error made in carrying out the tests, nor for any erroneous statement or opinion contained in a report based on such tests. If a test report is published or

reproduced by the client, it will be done in full, without any omittance.




k.

~-~STRADA

Flexible Wall Permeability Test

BS 1377
Part 6

Client Knight Piesold
Sample no TP5/1
Lab no 7/2543

Project Karee Rand Mega
Depth (m) 0.6-3.2

Job no 2017-C-568
Date 29-06-2017

Initial Sample Parameters

Sample Condition -

Remoulded to 95% Proctor density

3

MDD (Proctor) kg/m 1562
OMC % 10.5
Consolidation Pressure kPa 100
Pressure Difference kPa 10
Test Information
Moisture Content Before % 138
After % 26.2
Dry Density Kg/m3 1480
Initial Void Ratio - 0.788
Relative Density (SG) - 2.647 - Determined
Initial Degree of Saturation % 46.3
Final B Parameter - 0.96
- Min. m/s 5.1E-08
Co-efficient of
Permeability ~ Max. m/s 1.2E-07
Ave. m/s 8.0E-08

Everything possible is done to ensure that tests are representative and are performed accurately, and that reports and conclusions are quoted correctly. Geostrada or its officials can in no way be held liable

for consequential damage or loss due to any error made in carrying out the tests, nor for any erroneous statement or opinion contained in a report based on such tests. If a test report is published or

reproduced by the client, it will be done in full, without any omittance.




k.

~-~STRADA

Flexible Wall Permeability Test

BS 1377
Part 6

Client Knight Piesold
Sample no TP13/2
Lab no 7/2547

Project Karee Rand Mega
Depth (m) 1.1-2.3

Job no 2017-C-568
Date 07-07-2017

Initial Sample Parameters

Sample Condition -

Remoulded to 95% Proctor density

3

MDD (Proctor) kg/m 1626
OMC % 13.6
Consolidation Pressure kPa 100
Pressure Difference kPa 10
Test Information
Moisture Content Before % 176
After % 27.6
Dry Density Kg/m3 1470
Initial Void Ratio - 0.731
Relative Density (SG) - 2.545 - Determined
Initial Degree of Saturation % 61.4
Final B Parameter - 0.98
- Min. m/s 1.5E-08
Co-efficient of
Permeability ~ Max. m/s 3.9E-08
Ave. m/s 2.3E-08

Everything possible is done to ensure that tests are representative and are performed accurately, and that reports and conclusions are quoted correctly. Geostrada or its officials can in no way be held liable

for consequential damage or loss due to any error made in carrying out the tests, nor for any erroneous statement or opinion contained in a report based on such tests. If a test report is published or

reproduced by the client, it will be done in full, without any omittance.




k.

~-~STRADA

Flexible Wall Permeability Test

BS 1377
Part 6

Client Knight Piesold
Sample no TP22/1
Lab no 7/2550

Project Karee Rand Mega
Depth (m) 1.2-1.9

Job no 2017-C-568
Date 31-07-2017

Initial Sample Parameters

Sample Condition -

Remoulded to 95% Proctor density

MDD (Mod. AASHTO) kg / m?® 1537
OMC % 16.7
Consolidation Pressure kPa 100
Pressure Difference kPa 10
Test Information
Moisture Content Before % 26.9
After % 29.9
Dry Density Kg/m3 1431
Initial Void Ratio - 0.700
Relative Density (SG) - 2.4325 - Determined
Initial Degree of Saturation % 93.5
Final B Parameter - 0.96
- Min. m/s 3.8E-10
Co-efficient of
Permeability ~ Max. m/s 1.0E-09
Ave. m/s 7.3E-10

Everything possible is done to ensure that tests are representative and are performed accurately, and that reports and conclusions are quoted correctly. Geostrada or its officials can in no way be held liable

for consequential damage or loss due to any error made in carrying out the tests, nor for any erroneous statement or opinion contained in a report based on such tests. If a test report is published or

reproduced by the client, it will be done in full, without any omittance.




k.

~-~STRADA

Flexible Wall Permeability Test

BS 1377
Part 6

Client Knight Piesold
Sample no TP24/1
Lab no 7/2552

Project Karee Rand Mega
Depth (m) 0.3-1.4

Job no 2017-C-568
Date 16-08-2017

Initial Sample Parameters

Sample Condition -

Remoulded to 95% Proctor density

MDD (Proctor) kg/m? 1532
OMC % 16.5
Consolidation Pressure kPa 100
Pressure Difference kPa 10
Test Information
Moisture Content Before % 22.3
After % 31.5
Dry Density Kg/m3 1389
Initial Void Ratio - 0.912
Relative Density (SG) - 2.657 - Determined
Initial Degree of Saturation % 64.9
Final B Parameter - 0.98
- Min. m/s 1.1E-10
Co-efficient of
Permeability ~ Max. m/s 1.4E-09
Ave. m/s 5.5E-10

Everything possible is done to ensure that tests are representative and are performed accurately, and that reports and conclusions are quoted correctly. Geostrada or its officials can in no way be held liable

for consequential damage or loss due to any error made in carrying out the tests, nor for any erroneous statement or opinion contained in a report based on such tests. If a test report is published or

reproduced by the client, it will be done in full, without any omittance.




- € . - BS 1377

= k Flexible Wall Permeability Test Part 6
cenSTRADA ar
Client Knight Piesold Project Karee Rand Mega Job no 2017-C-568

Sample no TP25/1 Depth (m) 0.3-1.5 Date 29-06-2017

Lab no 7/2554

Initial Sample Parameters

Sample Condition - Remoulded to 95% Proctor density
MDD (Proctor) kg/m? 1586
OoMC % 17.0
Consolidation Pressure kPa 100
Pressure Difference kPa 10

Test Information

Moisture Content Before % 185
After % 24.6
Dry Density Kg/m3 1458
Initial Void Ratio - 0.687
Relative Density (SG) - 2.4605 - Determined
Initial Degree of Saturation % 66.4
Final B Parameter - 0.97
» Min. m/s 3.2E-11
Co-efficient of
Permeability ~ Max. m/s 2.4E-10
Ave. m/s 9.6E-11

Everything possible is done to ensure that tests are representative and are performed accurately, and that reports and conclusions are quoted correctly. Geostrada or its officials can in no way be held liable
for consequential damage or loss due to any error made in carrying out the tests, nor for any erroneous statement or opinion contained in a report based on such tests. If a test report is published or
reproduced by the client, it will be done in full, without any omittance.
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SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587

SG& IMATROLAB

256 Brander street, Jan Niemand Park, Pretoria.
P.O. Box 912387 Silverton, 0127

Tel. :012-800 1299

: 012-800 3034

Email : auke.keijser@sgs.com

Fax.

TEST RESULTS
Client: Knight Piesold Project : Kareerand TSF Phase 2
Address: PO Box 72292
Lynnwood Ridge Your Ref : 301-00204/13
0040 Our Ref : 2012
Attention: Jaco van Tonder Date Reported :  28-11-2018
FALLING HEAD PERMEABILTY
TEST METHOD: KH HEAD Volume 2
Actual Dry | Actual Moisture Actual Permeability
SAMPLE Depth (m) Density Content Compaction (m/s)
G18-0677 (TP2-06/2) 1,3-2,4 1412 17.9% 94.6% 8.67E-08
G18-0678 (TP2-06/3) 2,4-3,1 1536 14.8% 94.0% 7.62E-07
G18-0680 (TP2-08) 1,3-2,8 1371 20.3% 94.8% 3.73E-08
G18-0686 (TP2-16/2) 1,6-3,1 1506 16.5% 94.7% 7.62E-07
Remarks :  Only material passing the 4,75 mm sieve was used for testing, due to equipment boundary conditions
Form: C1 |Program ver 2.4 | For SGS Matrolab (Pty) Ltd.

MATROLAE IS NOW PART OF SGS, THE WORLD'S LEADING

INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY.

This decument is issued by the Company under its General Conditions of
Service accessible at hitp:/fiwww.sgs.com/en/Terms and Conditions.aspx
Attention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein.




SGS MATROLAB (PTY) LTD
- CIIL ENGINEERING SERVICES -
Reg.Mo.: 2003/021980/07 - VAT. Reg,Mo.: 4040210587

a SANAS Accredited Testing Laboratory, No.

2 -__S-_anas_

Tasting Laborabary

| VMIATROLAB

250 Brander Siresl, Jan Niemand Park, Preloria
PO Box 912387, Silverton, 0127

Tel. :(012) 8001299

Fax . (012) 800 3043

Email : annaljie verway@sgs.com

TEST RESULTS

KNIGHT PIESOLD
PO BOX 72282

Project ; KAREERAND TSF PHASE 2

0040 LYNNWOD RIDGE Your Ref : KHHRO18/522
SOUTH AFRICA Our Ref : PL23763
Attention: Jaco van Tonder Date Reported 1 15.10,2018

FOUNDATION INDICATOR (ASTM: D422)

Sample No. : 8/3853 | Material Description : Alluvium SANDY CLAY
gg"";h”"' f;_';%'é”” Clay %) | SWL(%) | Sand (%) | Gravel (%) | Classification
o ' Jennings 33,9 13.3 52.7 0.2 SANDY CLAY
Liguid Limit (%) 138 Astm 33.9 27.3 38.8 0.1 SANDY CLAY
Plasticity Index |17 British Standard | 30.3 20.0 295 0.2 SANDY CLAY
Linear Shrinkage (%) : 8.0 GASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample  : 15 70 5 s = Fe /2.0 '
P.R.A. Classification : A-6(8) 60T Q g % ‘A Line . 601 £
Unified Soil Classificati: CL 5 50T < 2501 / VERY HISH s
" il @ 0.6
Activity :0.50 £ 40 @ % 40 05
Heave Classification : MEDIUM %39’ o e giﬁﬂ‘ /
Grading Modulus ~ : 0.48 820 - R S 207
: 101 @ F & 107
Per}centage (<0.002) :30.0 @Q _j-{& g@ . o
Moisture Content (%) :17.0 00 40 20 30 40 50 60 70 80 90 100 00 70 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
u 90 e
% 80 ]
-
o . r
Z >
w
9 60
S 50
= -
Y 40 —— —
< 30
=2
s 20
b |
© 10
e, =(2|8 | | BBIE|E|2lg|q|2BRlE | B| 8| & g g SR EREES
s8E(5|S | §|5(8|5 | 5|88 988 | 2183 a | 5 s\ 2|85 dafe
; 2 o o o|lo|e olo
<B3lals | s|usials|s|8le | duEs | 23] 2 2 e8| 8| 2| g8
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks: Sampled by client
G18-0672
FORM: A6
4.4.0(SGS)(2016,08.31) Technical Signatory : £ N

This document Is Issued by the Gomaany undor lis Goneral Condillon of

MATROLAB IS NOW PART OF S$GS, THE WORLDS'S LEADING

INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.

Sorvice accessible al hlodMww.sas.comfenTerms and Condilions asox
is dravm 1o ihe of liability, I and |
Issues defined theroin,




_S_G& MATROLAB

5GS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -

Reg.No.! 2003/021980/07 - VAT. Rag No.: 4040210587
a SANAS Accredited Testing Laboratory, No.

TEST RESULTS

fsa

256 Brander Streel, Jan Miemand Park, Preloria

PO Box 912387, Silverton, 0127

Tel.
Fax

 (012) 8001299
: (012) BOO 3043

Email ; anneljie.verwey@sgs.com

nas

Takng l4baxdtoey

KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292
0040 LYNNWOD RIDGE Your Ref : KHHRO18/522
SOUTH AFRICA Our Ref : PL/123763
Altention: Jaco van Tonder Date Reported :15.10.2018
FOUNDATION INDICATOR (ASTN: D422)
Sample No. : 813854 [ﬁalaﬁal Description : Alluvium SANDY CLAY
gg"ﬂth”"' fg;_‘f:o% Clay (%) | St (%) | Sand (%) | Gravel (%) | Classification
i : Jennings 32.0 12.6 61.7 3.8 SANDY CLAY
Liquid Limit (%) :45 Astm 32.0 19.6 471 13 SANDY CLAY
Plasticity Index 1 28 British Standard | 28.6 18.9 48,7 3.8 CLAYEY SAND
) 3 .
Lineer Shrinkage (%) : 12.5 GASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _
Pl of Whole Sample : 24 70 > - = 70 /2_0 !
P.R.A. Classification : A-7-6({10) 80 9 |2 2 ‘Al Line 607 I
@ .|
Unified Soil Classificati: CL % 50 S gﬁﬂ RYHGH Jo7
b= i 06
Activity :10.83 £ 40 @ % 40 0.5
Heave Classification : HIGH g a0 Bl g 30t
Grading Modulus 1 0.66 &a 207 7 e & 201
A [ 4
Percentage (<0.002) :29.0 10 G.s@ F@@ T 10
+ we + + + + + + + +
Moisture Content (%) : 17.6 00 10 20 30 40 50 80 70 80 90 100 06 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
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KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292
0040 LYNNWOD RIDGE Your Ref : KHHRO18/522
SOUTH AFRICA Our Ref : PLI23763
Attention: Jaco van Tonder Date Reported :15.10.2018
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : 813855 [ Material Description : Alluvium SANDY CLAY
g“"‘;:"" fri}z{;";{’;ﬁo Clay (%) | St (%) | Sand (%) | Gravel (%) | Classification
o AN ' Jennings 296 103 455 14.6 SANDY CLAY
Liguid Limit (%) 47 Astm 29.8 17.2 43,5 9.6 SANDY CLAY
Plasticily Index ;3 British Standard | 25.1 17.5 42.8 14.6 GLAYEY SAND
i : ) .
Lingar;Sheinkaga (i), 1125 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample : 24 70 70 /2_0 .
P.R.A. Classification : A-7-6(9) 60 ‘A’ Line 60T .
| | VERY HIG
Unified Soil Classificati: SC 50 850 0.7
Activity :0.96 240
Heave Classification : HIGH E 3071
Grading Modulus :0.91 é 201
Percentage (<0.002) :25.0 10
Moisture Content (%) : 20.4 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 60 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks : Sampled by client
G18-0674
FORM: A6
4.4.0(SGS)(2016.08.31) Technical Signalory : Z O\
This document Is Issued by the Company under ils General Conditlon ol
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Sanice accessibl s\ ey sas converyTems and Condlionsasox
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Issus dofinod theroi.




sanas

Testrg Laterslory
5GS MATROLAB (PTY) LTD 256 Brander Stree!, Jan Niemand Park, Preloria
- CIVIL ENGINEERING SERVICES - PO Box 912387, Silverlon, 0127
Reg.No.: 2003/021980/07 - VAT. Reg.Mo.: 4040210687 Tel.  :{012) 8001299
a SANAS Accredited Testing Laboratory, No, Fax  :(012) 800 3043
Email : anneljie vervey@sgs.com
TEST RESULTS
KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292
0040 LYNNWOD RIDGE Your Ref : KHHRO18/522
SOUTH AFRICA Our Ref : PLI23763
Altention: Jaco van Tonder Date Reported :16.10.2018
FOUNDATION INDICATOR (ASTIN: D422)
Sample No. . B/3856 | Material Description : SILTY SAND
g:""l;""' f;ﬁ’éféé}, Clay (%) | SW(%) | Sand (%) | Gravel (%) | Classification
i ‘ Jennings 1.5 7.0 38.2 433 CLAYEY SAND
Liquid Limit (%) 148 Astm 115 9.9 63.0 156 SILTY SAND
Plasticity Index 119 British Standard | 9.9 8.8 37.0 43.3 SILTY SAND
Linear Shrinkage (%) : 8.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _ o
Pl of Whole Sample : 5 70 2 = e /2.0 ’
P.RA. Classification :A-2-7(1) 60 Q|2 ‘A Line 607 y
K]
Unified Soll Classificati; SM x 60 E a 507 / ERTHIGH Joy
B o @ 0.6
Activity 1050 E 40 249 / 0.5
Heave Classification : LOW £ 301 ' g 3ot HIGH
0
Grading Modulus ~ :1.98 8 207 ’/-)6 Soo7 [uepihe”
2 101 o 101
Per‘cenlage (<0.002) :10.0 : (@M‘)O ' -
Moisture Content (%) :12.0 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
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TEST RESULTS
KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292
0040 LYNNWOD RIDGE Your Ref ' KHHRO18/522
SOUTH AFRICA Our Ref : PL/23763
Altention: Jaco van Tonder Date Reported 1 15.10.2018
FOUNDATION INDICATOR (ASTM: D422)
Sample No. . 8/3857 [ Material Description : Alluvium SANDY CLAY
gg;}“i:’"' igﬁ%'gg” Clay (%) | Sit(%) _ |Sand (%) | Gravel (%) | Classification
o ' Jennings 39.4 17.0 43.5 0.1 SANDY CLAY
Liquid Limit (%) 146 Astm 39.4 23.9 36.8 0.0 SANDY CLAY
Plasticity Index | 26 Brilish Standard | 34.3 26.5 39.1 0.1 SANDY CLAY
1 1 0, .
Linear Shrinkage (%) :13.0 GASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample  : 25 70 . 70 /2.0 '
P.R.A. Classification : A-7-6(13) 60 S |12 ‘A’ Line 60
@
Unified Soil Classificati: CL » 50T = s 50 / VERCHIGE S0y
. K il = 0.6
Activity 10.74 E40 @ 40 0.5
Heave Classification : HIGH £ 30 o 230t / HIGH
g g s U
Grading Modulus ~ : 0.40 8 20 - / ¢ 207 /IMED
Percentage (<0.002) :34.0 107 2 r@@ = 101 Lo
= gy + + F————————+
Moisture Content (%) : 13.9 06 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
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TEST RESULTS
KNIGHT PIESOLD CONSULTING Project | KAREERAND TSF PHASE 2
P.O BOX 72292
LYNNWOOD RIDGE Your Ref : KHHRO18/522
0040 Qur Ref : PL/23763
Aftention: Jaco van Tonder Date Reported :15.10.2018
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : 8/3858 | Material Description : Alluvium SANDY CLAY
gc'ietho' 51556026;30 Clay (%) | Silt (%) Sand (%) | Gravel (%) | Classification
s : Jennings 359 111 462 68 SANDY CLAY
Liquid Limit (%) 154 Astm 35.9 17.7 433 31 SANDY CLAY
Plasticity Index S British Standard | 29.8 19.3 44.0 6.8 SANDY CLAY
i 1 0, g
LinEarSnensage i) 2180 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM .
Pl of Whole Sample ;27 = < /2'0 :
P.R.A. Classification :A-7-6(13) 607 9 2 ‘A’ Line 60
i ; gy 4 A e VERY HIGH
Unified Soil Classificati: CH % 50 g a. 50 / 0.7
Activity £ 0.90 € 401
Heave Classification : HIGH Iﬁ_;" 307
W A fer)
Grading Modulus :0.70 =20 /
Percentage (<0.002) :30.0 107 _/(J ) o)
Moisture Content (%) :13.0 0 510 20 30 40 50 80 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
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Email : anpneljie.verwey@sgs.com

TEST RESULTS

KNIGHT PIESOLD

PO BOX 72292

0040 LYNNWOD RIDGE
SOUTH AFRICA
Attention: Jaco van Tonder

Project : KAREERAND TSF PHASE 2

Your Ref : KHHRO18/522
Qur Ref : PLI23763
Date Reported 115.10.2018
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256 Brander Streel, Jan Niemand Park, Pretoria

FOUNDATION INDICATOR (ASTM: D422)

INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.
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Sample No. : 83859 [ Material Description : SILTY SAND
e e Clay (%) |SW(%) | 5and (%) | Gravel (%) | Classification
i ‘ Jennings 8.5 8.3 7.6 356 SILTY SAND
Liquid Limit (%) 147 Astm 8.6 121 675 1.9 SILTY SAND
Plasticity Index 19 British Standard | 6.4 11:5 46.6 356 SILTY SAND
H o, .
Linsar Shrinkage (%) :7.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM . o
Pl of Whole Sample : 5 70 = = = 70 /2‘0 '
P.R.A. Classification : A-2-7(1) 607 = = % 'A' Line 6071
LY
Unified Soil Classificati: SM x 50 g a 50 / VEREHIGH 0617
G o | @ 0.6
Activity 1083 £40 @ ® 40 / 05
Heave Classification : LOW & 30 B 30
. 2 ol @) G @ 2l
Grading Modulus :1.89 820 - /d % 20
Percentage (<0.002) :8.0 10] jg{ﬁi@@  10]
Moisture Content (%) : 11.4 0 540 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liguid Limit (%) Percenlage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
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KNIGHT PIESOLD CONSULTING
P.O BOX 72292
LYNNWOOD RIDGE

Attention: Jaco van Tonder

Tel
Fax
Email
TEST RESULTS
Your Ref
Our Ref

Date Reported

Project : KAREERAND TSF PHASE 2

: KHHRO18/522
1 PL/23763
:15.10.2018

Toeling Laboratory

FOUNDATION INDICATOR (ASTM: D422)

Sample No.
Hole No.
Depth

Pl of Whole

Activity

Licuid Limit {%)
Plasticity Index
Linear Shrinkage (%)

Sample

P.R.A. Classification
Unified Soil Classificati:
1 0.60
L LOW
:2.35
15.0

Heave Classification
Grading Modulus

Percentage (<0.002)
Moisture Content (%) :5.4

: 8/3860
. TP2-07
: 300-2500

: 31

15
L70

03

1 A-2-6(0)

SW-SC

| Material Description : SILTY SAND

Clay (%) Silt (%) Sand (%) | Gravel (%) | Classification
Jennings 6.2 3.5 212 89.1 CLAYEY SAND
Astm 6.2 6.2 38.8 487 SILTY SAND
British Standard | 5.1 51 20.6 69.1 SILTY SAND
CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM 1.0
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JENN  CLAY SILT | SAND GRAVEL

FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
n
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a SANAS Accredited Testing Laboratory, No. Fax  :(012) 80O 3043
Email : annefjie.verwey@sgs.com
TEST RESULTS
KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292
0040 LYNNWOD RIDGE Your Ref i KHHRO18/522
SOUTH AFRICA Our Ref : PLI23763
Attention: Jaco van Tonder Date Reported :15.10.2018
FOUNDATION INDICATOR (ASTM: D422)
sample No. : 8/3861 [ Material Description : SANDY GLAY ]
g:"*m“"- fggﬁa - Clay (%) | Sl(%) | Sand (%) | Gravel (%) | Classification
. ' Jennings 29.9 18.5 377 138 SANDY CLAY
Liquid Limit (%) 148 Astm 29.9 26.5 36.6 7.0 SANDY CLAY
Plasticity Index 1 24 British Standard | 24.5 27.5 342 13.8 CLAYEY SAND
Linear Shnkage (%), £11.0 GASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _ o
Pl of Whole Sample : 18 " = = = 70 /2'0 :
P.RA. Classification :A-7-6(10) 60 9 2 9 ‘A Line 60T
]
Unified Soil Classificati: CL 5 50 < B 50[ / VERYL HIGH 347
: o @ | 0.6
Activity 10,72 240 ) * 40 / / 0.5
Heave Classification : MEDIUM 'E 307 2 30 HIGH
i i S @@ .| -
Grading Modulus :0.83 220 520
Percentage (<0.002) :25.0 1071 & %@@ . 10 sl
Moisture Content (%) : 19.7 04 70 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks: Sampled by client
G18-0680
FORM: A6
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This document |s Issued by the Comnpany under its General Copdition of
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SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021960/07 - VAT. Reg No.: 4040210567

a SANAS Accredited Testing Lahoratory, No.
TEST RESULTS

KNIGHT PIESOLD

PO BOX 72292

0040 LYNNWOD RIDGE
SOUTH AFRICA
Atlention: Jaco van Tonder

256 Brander Streal, Jan Niemand Park, Preloria
PO Box 912387, Silvarlan, 0127

Tel.  :(012) 8001299

Fax  :(012) 0003043

Emall : annaljie.verwey@sgs.com

Project : KAREERAND TSF PHASE 2

Your Ref : KHHRO18/522
Our Ref : PL/23763
Date Reported 1 16.10.2018

FOUNDATION INDICATOR (ASTM: D422)

Sample No. ; 8/38e2 IMaleriaI Description : SANDY CLAY
i gg'ﬂt;""' fgﬁ%gé’” Clay %) | Sit(%) | Sand (%) | Gravel (%) | Classification
5 ® ‘ Jennings 305 24.1 44.1 13 SANDY CLAY
' Liquid Limit (%) :51 Astm 305 a7.2 32.0 0.3 SANDY CLAY
Plasticity Index : 30 British Standard | 25.0 34.0 39.8 13 CLAYEY SAND
LiesrShiiiage ) 1t GASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
P1 of Whole Sample  : 28 5= 1= = 79 /2.0 '
P.R.A. Classification : A-7-6(16) 607 9 E g 'A' Line 60T
a
Unified Soil Glassificati: GH 5 50 s e 507 / VERTHIGH Jo7
CA E | 06
Activity 1112 £ 40 @ % 40 / 05
Heave Classification : HIGH §30' 4 . §30
Grading Modulus :0.39 é‘g 20 o C/@ Sl % 20
: 107 i T 10]
Per.cenlage (<0.002) :25.0 %3@ o : N
Moisture Content (%) : 34.2 0 510 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks :  Sampled by client
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Testng Lateratery
SGS MATROLAB (PTY) LTD 256 Brander Streat, Jan Niemand Park, Preteria
- GIVIL ENGINEERING SERVICES - PO Nox 912387, Silverton, 0127
Reg.MNo.: 2003/021980/07 - VAT, Reg.No.: 4040210587 Tel. :(012) 0001299
a SANAS Accredited Testing Laboratory, No. Fax  :(012) 8003043
Email : annaljis.verway@sgs.com
TEST RESULTS
KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292 :
0040 LYNNWOD RIDGE Your Ref : KHHRO18/522
SOUTH AFRICA Our Ref : PLI23763
Altention: Jaco van Tonder Date Reported 1 15.10.2018
FOUNDATION INDICATOR {ASTM: D422)
Sample No. : 813863 | Material Description : SILTY SAND
o A Clay (%) | S (%) | 5and (%) | Gravel (%) | Classlfication
.p. . ’ Jennings 14.1 11.5 44.4 30.0 CLAYEY SAND
Liquid Limit (%) 1116 Astm 141 26.1 46.7 13.1 SILTY SAND
Plasticily Index : 68 British Standard | 11.6 16.2 42.2 30.0 SILTY SAND
i o i
Linsar Bisikage (4) 120 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample : 34 U = = (4] 70 /2'0 :
P.R.A. Classification : A-7-5(6) 601 9 % ‘A’ Line 60
o
Unified Soil Classificati: SM % 507 £ g 501 / NERTHISE 5
Activity 12,83 2 40 c§ 40
Heave Classification : MEDIUM g 3o 230
. 7] ) E L
Grading Modulus : 1.40 =20 & / % 20
: g o 10T
Percentage (<0.002) :12.0 10 @@ jﬁ@ @ 10 ‘
Moisture Content (%) : 32.4 06 10 20 30 40 50 60 70 80 90 100 90 10 20 30 40 50 60 70
Liguid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client
G18-0682
FORM: A6
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Thils decument s issued by the Company under s General Cendition of
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Testrg Labsratory

) _ MATROLAB

SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.No.; 4040210587

a SANAS Accredited Testing Laboratory, No.
TEST RESULTS

KNIGHT PIESOLD

PO BOX 72292

0040 LYNNWOD RIDGE
SOUTH AFRICA
Altention: Jaco van Tonder

256 Brander Stresl, Jan Niemand Park, Pretoria
PO Box 912387, Silverion, 0127

Tel.  :{012) 4001290

Fax  :(012) 800 3043

Email : anneljie verwey@sgs.com

Project : KAREERAND TSF PHASE 2
Your Ref : KHHRO18/522
Qur Ref . PL/23763

Date Reported 0 15.10.2018

FOUNDATION INDICATOR (ASTM: D422)

Sample No. : B/3864 IMaterial Description ; SILTY SAND
gg;h’*'“ B 8 Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classificalion
R ' Jennings 6.6 12.4 65.9 15.1 SILTY SAND
Liquid Limit (%) 64 Astm 6.6 36.5 52.6 43 SILTY SAND
Plasticity Index | British Standard | 4.2 16.2 64.5 16.1 SILTY SAND
Linear Shrinkage (%) :13.6 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM .
Pl of Whole Sample ~ : 19 70 = | = : - /2.0 '
P.R.A. Classification : A-7-5(8) 607 g |2 g ‘A’ Line 607
@
Unified Soil Classificati: SM % 50T = g 501 / VERE HISH Sy
. | E 0.6
Activity 14.75 £40 @ e 40 0.5
Heave Classification : LOW %' 30 2307 /
, @ E) A" i B -3
Grading Modulus b B 1) g 20 - S 20
Percentage (<0.002) : 4.0 0 @ jﬁ@@ & 101
Moisture Content (%) : 21.4 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL

Remarks : Sampled by client
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GS MIATROLAB

$GS MATROLAB (PTY) LTOD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210567

a SANAS Accredited Testing Laboratory, No.

f£sanas

Tuitrg Laberalery

256 Brander Streat, Jan Niemand Park, Preloria
PO Box 912387, Silverton, 0127

Tel. :(012) 0001298

Fax  :{012) 80D 3043

Email : annaljie.vervoy@sgs.com

TEST RESULTS
KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292
0040 LYNNWOD RIDGE Your Ref : KHHRO18/522
SOUTH AFRICA Our Ref : PLI23763
Atlention: Jaco van Tonder Date Reported 1 15.10.2018
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : 8/3865 | Material Description : SANDY CLAY
gg'ﬁ;‘m' fgg%‘g 2 Clay (%) | Silt (%) Sand (%) | Gravel (%) | Classification
.p. o ' Jennings 325 17.7 48.0 1.8 SANDY CLAY
Liquid Limit (%) :59 Astm 325 30.2 36.5 0.8 SANDY CLAY
Plasticity Index ;a8 British Standard | 30.6 23.9 43.7 1.8 SANDY CLAY
1 0, .
kvl e i CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample : 37 u z = ” g /2‘0 :
P.R.A. Classificalion : A-7-6(16) 60 ] % s ‘A' Line 601
aQ
Unified Soil Classificati: CH 50T s 2 50T / b e g-g
Activity :1.19 2 401 (=3 é 40T ] 05
Heave Classification : VERY HIGH § 301 2301 / HIGH
: - at wa =
Grading Modulus : 0.41 & 20 = / % 20
; 10 = T 101
Perlcenlage (<0.002) :31.0 éﬁ,ﬁ(ﬁ:ﬂ@“ .
Moisture Content (%) :32.0 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SIT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks :  Sampled by client
G18-0684
FORM: AG
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MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Pt e s o e o vt
INSPECTION, VERFICATION, TESTING AND CERTIFIGATION COMPANY. issues defined therein.




\ 256 Brander Stree!, Jan Nlemand Park, Praloria

$6GS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.MNo.; 4040210587

a SANAS Accredited Testing Laboratory, No.

TEST RESULTS

fsanas

Tastrg Labaratery

PO Box 912387, Silverlon, 0127
Tel. . (012) 8001299

Fax ! (012) 800 3043

Emall : anneljie.verwey@sgs.com

KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292

0040 LYNNWOD RIDGE Your Ref 1 KHHRO18/522
SOUTH AFRICA Qur Ref : PLI23763
Altention: Jaco van Tonder Date Reporled 1 15.10.2018

FOUNDATION INDICATOR (ASTM: D422)

Sample No. : 8/3866 | Material Description : SANDY CLAY
Hae N s Clay (%) | SW (%) | Sand (%) | Gravel (%) | Classificalion
Ip. o ' Jennings 14.3 4.8 12.1 68.8 SANDY CLAY
Liquid Limit (%) 148 Astm 14.3 8.2 20.3 57.2 SANDY CLAY
Plasticity Index $2 British Standard | 12.7 7.3 11.1 68.8 SANDY CLAY
i 1 0, .
Linear Shrinkage (%)’ :10.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whole Sample : 5 70 = - - - 70 /2,0 '
P.RA. Classification : A-2-7(1) 60} g |3 @ etied | 80
Unified Soil Classificati: GC % 501 < ESO' / VERYBIGH Sar
g 40 ] 08
Activity :0.38 £ 40 n 40 / 0.5
Heave Classification : LOW § 301 2 a0l
% oo & @ 6 S
Grading Modulus 12.21 = 20 5 /0 % 20
[
. 1 ki o 7
Percentage (<0.002) :13.0 10 @@ﬁﬁd@.ﬁ) o 10 / -
Moisture Content (%) : 6.4 ® 0 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks :  Sampled by client
G18-0685
FORM: A6
4.4.0(SGS)(2016.08,31) Technical Signatory : S

This ocurment Is Issued by the Company undear its General Condilian of

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
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Teslang Labcalory
SGS MATROLAB (PTY) LTD 256 Brander Strael, Jan Miemand Park, Pretoria
~CIVIL ENGINEERING SERVICES - PO Box 912387, Sliverlon, 0127
Reg.No.. 2003/02 1980107 - VAT. Reg.No.; 4040210587 Tel, :(012) 8001299
a SANAS Accredited Testing Laboratory, No. Fax  :(012) 800 3043
Email : anneljie.verwey@sgs.com
TEST RESULTS
KNIGHT PIESOLD Project : KAREERAND TSF PHASE 2
PO BOX 72292
0040 LYNNWOD RIDGE Your Ref : KHHRO18/522
SOUTH AFRICA Qur Ref 1 PL/I23763
Attention: Jaco van Tonder Date Reported :16.10.2018
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : 8/3867 I Material Description : SILTY CLAY
g:'“mN"' f Tgféffﬁo Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classification
ok ' Jennings 36.3 335 12.0 183 SILTY CLAY
Liquid Limit (%) L47 Astm 36.3 38.6 2.1 13.0 SILTY CLAY
Plasticity Index 21 British Standard | 22,3 50.7 8.8 18.3 CLAYEY SILT
i i 0, ‘
Linear Shifnitage (4] £9.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whole Sample ;17 z = /2‘0 :
P.R.A. Classification : A-7-6(14) 60 ] = ‘A’ Line 60
Unified Soil Classificati: CL 3 507 £ 5 50 / NER{HICH g'g
| Activity 1077 2 407 @ 40] 05
Heave Classification : MEDIUM §30 i g 30 /
Grading Madulus :0.64 & 207 & / 520
Percentage (<0.002) :22.0 101 @@j{@!@ &) & 10
Moisture Content (%) : 12.8 0§ 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks : Sampled by client
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VIATROLAB

SGS MATROLAB (PTY) LTD 256 Brander Sireel,Jan Ni 1 Park,Praloria.
- CIVIL ENGINEERING SERVICES - P.O Box 912307, Silverton, 0127

Req.No.: 2003/021980/07 - VAT, Reg.Mo.: 4040210587 Tel.  :(012) 800 1259

a SANAS Accredited Testing Laboratory, No, T0025 Fax  :(012) 800 3043

Email : bennievanniekerk@sgs.com

TEST RESULTS

KNIGHT PIESOLD CONSULTING
P.O BOX 72292

LYNNWOOD RIDGE

0040

Attention: Mr Keneth Matokoka

Project : Karee Rand Diversion (301-00204/13)

Your Ref : 556/18
Our Ref 1 PL/24422
Dale Reported 1 04.02.2018

FOUNDATION INDICATOR (ASTN: D422)

Sample No. 1 G19-0013(048) | Material Description : Colluvium SANDY CLAY
o s Ciay (%) | SWL(%) | Sand (%) | Gravel (%) | Classification
i ' Jennings 30.6 14.0 526 28 SANDY GLAY
Liquid Limit (%) 128 Astm 30.6 18.9 46.9 16 SANDY CLAY
Plasticity Index ;12 British Standard | 26.8 7.9 504 2.8 CLAYEY SAND
Linear:Bheiniiage (%) 6.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM | o
Pl of Whole Sample : 11 z - = £ /2.0 i
P.R.A. Classification : A-6(4) 607 S - ¢ ‘A’ Line : 601 p
Unified Soil Classificati: SC % 501 s ’250 / VERTHIOH to-7
Activity £0.38 2 40] & & 407
Heave Classification : LOW §3ﬂ' - g 30
Grading Madulus 1 0.63 S 201 / o % 207
Percentage (<0.002) :29.0 101 fsgbj?ﬁ/@(@ & 107
0( M M M M
Moisture Content (%) 8.2 0 6 10 20 30 40 50 60 70 80 90 100 00 40 20 30 40 50 60 70
Liguid Limit (%) Percentage (<0.002}
100 PARTICLE SIZE DISTRIBUTION
% 90
w 80 A
0] /
z 70 /
ﬁ 60
® 50 "
(1} 40 __.--“
E ,.-"""'—.-“--
< 30
=
= 20
2
© 10
0
o o[ | aldelelelalele<sklz | e8] & B[ & HNEHBEBEEE
ssEla|e | 8188155 |al5|8|358s | 2|88 g 2 SRR R
nn=|lalg o|dlcla|c | ale|o | oals|le o =] a o ~ Lol B Bl Bl
i g (=] [=] [= [=] =]
<dilala | a|=ys|s|s]als| e | 8|95 5 | 8 g|8|8|8|s8s
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS ClAY | suT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL

Remarks : Sampled by client.
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SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.Mo.: 2003/021980/07 - VAT. Reg.MNo. 4040210587

a SANAS Accredited Testing Laboratory, No. T0026

VIATROLAB

P.O BOX 72292

0040

LYNNWOOD RIDGE

KNIGHT PIESOLD CONSULTING

Altention: Mr Keneth Matokoka

FsSanas

256 Brander Street,Jan Niemand Park Pratoria.
P.0O Box 912387, Silverton, 0127

Tel, :(012) 800 1299
Fax  :(012) 800 3043

Email : bennia.vanniekerk@sgs.com

TEST RESULTS
Project : Karee Rand Diversion {301-00204/13)
Your Ref : 556/18
Our Ref : PLI24422
Date Reported 1 04.02.2018

Tasking Labstalory

FOUNDATION INDICATOR (ASTM: D422)

Sample No.
Hole No.
Depth

Liquid Limit (%)
Plasticily Index

Activity

Grading Modulus

Linear Shrinkage (%)
Pl of Whole Sample

P.R.A. Classification
Unified Soil Classificati: SC

Heave Classification

Percentage (<0.002)
Moisture Content (%) : 16.4

1 G19-0014(049)
(TP
: 1300-3100

51

R |
:13.5
214

L A-2-7(3)

:0.74
: MEDIUM
11,73
1190

[ Material Description ; Ferruginised Colluvium CLAYEY SAND
Clay (%) Silt (%) Sand (%) | Gravel (%) | Classification
Jennings 203 6.0 26.2 47.4 SANDY CLAY
Astm 20.3 4.9 65.4 4.4 CLAYEY SAND
British Standard | 19.0 8.5 25.1 47.4 SANDY CLAY
CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM 1.0
70 2 - :|: . 70 /2.0 :
60T 9 % % 'A' Line 601
. 50T ] "“ésa- / VERY HIGH |g 7
E 401 & 407 g'g
P .
£ 30t p g 307 /
8 20t U e@ 2 20t
i Lo Z 10
107 7 DI r
0 és)ﬂ{ﬁ : —— 0 ——————————+
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)

FORM: AB

4.4.0(SGS)(2016.08.31)

Technical Signatory : B.Van Niekerk / AVerwey / S, Beddath

- PARTICLE SIZE DISTRIBUTION
w 9
i J
& 80
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E 70 /
W
@ 60 7
o e
-4 50 -‘_-__,...—-"'"
E 40 —
< 30 =
2 2
© 10
AN EBEEREEERIRHE g | 8 AHBBEEE

So|5|8 | 8198815 2118 S5EE | 8| % | ¢ g | & | §|3|%|% =8
nnsE|sla o|ddlo|a | o|la|o | olc|a|o o o o o ~ 2286 0|~

z o (=] ooo
<88|2le | &|S|s|8 | Q||| Qeks | 5|3 2 g AL
JENN  CLAY SILT | SAND GRAVEL

FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND | SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE

BS CLAY | ST SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks : Sampled by client.

MATROLAB IS NOW PART OF 5GS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY,

This documanl is ssuad by the Company under s General Condillon of
Service accessibla al Wiodfvevy.sos.comienTerms and Condilions.asox
Altenitian [s deawn Lo the imitation ef Hebiiy, Indemnlficalion and judzsdiclion
Issues definad {hareln.
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= rﬂﬁl\)l.lwu«y
5G5S MATROLAB (PTY) LTD 256 Brander Strest,Jan NI d Park,Prataria,
- GIVIL ENGINEERING SERVICES - P.0 Box 812387, Silverion,0127
Reg.No.: 2003/021900/07 - VAT. Reg.MNo.: 4040210507 Tel. :(012) 8OO0 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax  :(012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOOD RIDGE Your Ref . 556118
0040 Our Ref : PLi24422
Altention: Mr Keneth Matokoka Date Reported 1 04.02.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : G19-0015(050) | Material Description : Alluvium SANDY CLAY
g:'em“‘" M Clay (%) | S (%) | Sand (%) | Gravel (%) | Classification
e : Jennings 30.9 136 54.5 1.0 SANDY CLAY
Liquid Limit (%) 139 Astm 30.9 266 425 0.0 SANDY CLAY
Plasticity Index . 18 British Standard | 27.3 19.5 52.2 1.0 CLAYEY SAND
0, .
Linear Shrinkage (%) +8.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whole Sample @17 70 z - i 70 /2_0 .
P.R.A. Classification : A-6(8) 601 S '|':|:" % ‘A Line 60
L]
Unified Soil Classificati: GL % 50] 5 2 50] / VERT HIGH Jo.y
- ° 0, 0.6
Aclivity 1063 £ 40 (@ 40 / 0.5
Heave Classification : MEDIUM 8 30 S 307 HIGHZ
, 5] el @@ |
Grading Modulus 10,49 5 20 y 5 20
Percentage (<0.002) :27.0 10 59 ,«s( D@ & 101 Lo
Moisture Content (%) :13.3 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
- PARTICLE SIZE DISTRIBUTION
E 90 //
T I
5 L~
0] W
=z 70
% ¥
g 60 o
& /|
e 50 B
]
E 40 — ]
f-"'"..—
g 30 =
=
= 20
=
© 10
G wn w wlo g|lgo|o [=1E=]{=1}=] [=] (=] (=] [=] [=] o [=] [=] [=] {=1[=]
THHEE SHEEHEE AR e | B | §3|88 =8
'tﬁ'tng-da o|olc|lala | a|ld|e | o|lalc|o o o =} ol - LI2& 5] el
ﬂ% . salzle | glalis | Ytlsls n e @ 8 8|l8|8|8 ale
g&aﬁﬂ & 58 31 2132 | 9338 r~ p: @ @ - =3 =N = I
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks :  Sampled by client.
FORM: A6
4.4,0(8GS)(2016.08,31) Technical Signatory : B.Van Niekerk / ANenwey ! S.Dewnath
This documenl is Issued by Ihe Company undar lls General Condilion of
MATROLAB IS MOW PART OF SGS, THE WORLDS'S LEADING gﬂmg ;f:;:mwl :lullﬂalncmmwes! amfarﬂarms and Conﬂrill‘!]m as0x
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY, lssupa pfiad Mibestn,
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" Tenteg Laboaatery

MATROLAB

SGS MATROLAB (PTY) LTD 256 Brandar Streel,Jan Niemand Park,Pretoria.
- CIVIL ENGINEERING SERVICES - P.O Box 912367,Silverlon,0127
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587 Tel.  :(012)800 1299
a SANAS Accredited Testing Laboratory, No. T0026 Fax  :(012) 800 3043
Email : bennis.vanniskerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.0O BOX 72292
LYNNWOOD RIDGE Your Ref : 556118
0040 Our Ref : PL/24422
Altention: Mr Keneth Matokoka Date Reported 1 04.02,2019
FOUNDATION INDICATOR (ASTNM: D422)
Sample No, : G19-0016(051) | Material Description : Alluvium SILTY SAND
JIRE 15 s Clay (%) | Sit (%) _ [Sand (%) | Gravel (%) | Classification
o : Jennings 6.7 4.3 22.1 66.9 CLAYEY SAND
Liquid Limit (%) 160 Astm 6.7 6.6 49.1 374 SILTY SAND
Plasticity Index =27 British Standard | 4.7 7.0 21.6 66.9 SILTY SAND
i 0, .
Linear Shrinkage (%), :10.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whole Sample  : 5 Y = - 70 /2_0 :
P.R.A. Classification : A-2-7(0) 60 S g 'A' Line 60T
o |
Unified Soil Classificati: SM x 50T g 4 50 / WERGHIEE S0y
- o 'E L 0.6
Aclivity :1.00 £ 40 “ 40 / 0.5
Heave Classification : LOW g 307 & g 307
1
Grading Modulus ~ :2.35 420 ! / % 20]
ol —
: o7 ol DEC a 10
Percentage (<0.002) : 5.0 1 é?r mﬁd) @) - il .
Moisture Content (%) :23.3 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percenlage (<0.002)
it PARTICLE SIZE DISTRIBUTION
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E 80 .
v
g 10 B
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4 40 7
E 30 .
= /
= 20
2 e
© 10
AR EERERREE  AERE s [ &8 | alg|a[s[dEk
d’ - - -y : ’ 3 *
saE|2[2 | 2|3A312[3|3|s|5|SSElS | 5] S R 3! a2 gl 5| Al
i g o b=
g%%vm ol koo | o2 | SEE - = s 9 2 5’5%2218-18-
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client.
FORM: A6
4.4.0(SGS)(2016.08.31) Technical Signalory : B.Van Niekerk / A Verwey /8.Dewnath
This documant s Issued by the Comeany undar Its Genoral Condillan of
MATROLAB 1S NOW PART OF SGS, THE WORLDS'S LEADING Servce accaeskie l Nieciws s Coft i ama. ind Coadtionsasnd
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. issues defined thareln.




jﬁS_ MIATROLAB

505 MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -

Reg.No.: 2003/021980/07 - VAT, Req No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0025
TEST RESULTS

P.O Box 812387, Silverlon, 0127

Tel.  :(012) 8001299

Fax  :(012) 800 3043

Emall :bennle.vanniekerk@sgs.com

0040

KNIGHT PIESOLD CONSULTING
P.O BOX 72292
LYNNWOOD RIDGE

Altention: Mr Keneth Matokoka

Project : Karee Rand Diversion (301-00204/13)
Your Ref 1 556/18

Our Ref 1 PLi24422

Date Reported 1 04.02.2019

256 Brandar Streat,Jan Niemand Park, Praloria.

fsanas

" Testig Lakoratry

FOUNDATION INDICATOR (ASTM: D422)

FORM: A6

4,4.0(SGS)(2016.08.31)

Technical Signatory : B.Van Niekerk / AVerwsf / S.08wnalh

Sample No. 1 G19-0017(052) | Material Description : Alluvium SANDY CLAY
gg“‘;?“ Jiae Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classification
s ' Jennings 44.5 13.8 403 14 SANDY CLAY
Liquid Limit (%) 148 Astm 44.6 18.6 36.5 03 SANDY CLAY
Plasticity Index 1 28 British Standard | 41.4 19.3 38.0 1.4 SANDY CLAY
LoearShiinkegei(8) 2 19;3 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _ |
Pl of Whole Sample  : 26 Y z < o /2_0 J
P.R.A. Classification : A-7-6(14) 60T Q % % ‘A’ Line . 80T
Unified Soil Classificati: CL 507 5 2 50( / VERY HIGH g-;
Activily :0.63 2 401 & % 40t s
Heave Classification : HIGH ;‘530' @0 i g 3o /
Grading Modulus ~ ; 0.44 & 20] - o 5 207
Percentage (<0.002) :41.0 107 G@K@@D o 101
; P i + e ——+ e ————+——+
Moisture Content (%) : 12.1 0 070 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
6 PARTICLE SIZE DISTRIBUTION
90 e
é 80 P
(<]
§ 70 P
2 60 T—FT
e 50 =
E 40 =
< 30
2 20
=
° 10
a2 A A EEREEEEEIE g g ABBEBEEE
HEHLE ESHE ZIS|8 [ g2et | 8| 8|8 g | B 815|883
nw<|olo o|olo|la|o | o|a|o == (=1 K=1 a o a o ~ | v~ | m| @ | wiajr~
d8lcle | oledele|alale | daelelz | 818l s 2 8 HEEBEES:
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks : Sampled by client.

MATROLAB IS NOW PART OF 5GS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.

Altention Is drawn lo the
Issues dafinod thorein,

This documen |5 Fssied by (he Comoany under I3 Goneral Conditlon of
Sarvice accessible &l hitoJfww.sns.com/

enTerms and Candilians asox
Ificatlon and |urisdlcll

lon of llability, ind



MIATROLAB

a SANAS Accredited Testing Laboratory, No. T0025

SGS MATROLAB (PTY)LTD
- CIVIL ENGINEERING SERVIGES -
Reg.No.: 2003/021880/07 - VAT, Rag.No.; 4040210587

sanas

" Tesling Labesslary

286 Brander Streat,Jan Niemand Park,Pratoria.
P.O Box 912367 Silverton 0127

Tel.  :(012) 8001299

Fax  :(012) 800 3043

Email :bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72282
LYNNWOOD RIDGE Your Ref : 556/18
0040 our Ref | PLi24422
Altention: Mr Kenelh Matokoka Dale Reported  : 04.02.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : G19-0018(053) IMatariaI Description : Nodular Ferricrete CLAYEY SAND
gg'“mm" 51506?700 Clay (%) |Silt(%) |Sand (%) |Gravel(%) | Classification
B ' Jennings 12.8 4.9 195 62.9 SANDY GLAY
Liquid Limit (%) 242 Astm 12.8 8.7 335 45.0 CLAYEY SAND
Plasticity Index | British Standard | 11.5 T2 18.4 62.9 SANDY CLAY
i 0, -
Linear Shrinkage. (%) 2 9.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample  :7 z < = 70 /2‘0 :
P.R.A. Classification : A-2-7(1) 607 9 = g ‘A’ Line 60]
[}]
Unified Soil Classificati: SC 3 50 H 550 / e g-;
Activity £ 0,58 240 @ % 407 7
Heave Classification : LOW ;E 30t £ g 3ot
Grading Modulus 210 & 20( } B % 207
; 101 { T 107
Panjcantage (<0.002) :12.0 : @@j{ ) @) >
Moisture Content (%) : 10.7 0 10 20 30 40 50 60 70 80 90 100 06 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
E 90 //
» 80
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z 70
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e
E 40 ,/
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5 20 — L
© 10
wla o [=1]=]R"] (== =] =] o (=] o [=] (=1 (=] (=] (=] Qo
e 2|28 | B(EEEI2|BIRIB|S82E | 8|8 & g | B ABEHE::
== El2|2 slgoElel=a | ejel< o B b B - o bt o r= o | o] g =] e
nw=lcla o|oo|lo|lo | o|a|a c|ala|a o a a i B | | ~| @] Haol~
: g I~ o0 - wn w 8|88 ale
Balele | oloolelz| efeje |tz | 5] 2] = 5 | 8 5|8[8|8| g8
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks: Sampled by client.
FORM: A6
4.4.0(5G5)(2016.08.31) Technical Slgnatory : B.Van Niekerk / AXferweyXS. Dewnalh
This dacumen Is [ssued by the Company under lis General Gandillon of
MATROLAB I8 NOW PART OF SGS, THE WORLDS'S LEADING Aonion = et 1o 1 et o Koty IndersnsiEation and fuisdichon
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Issuea dafined horeln.




SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVIGES -
Reg.No.: 2002/021980/07 - VAT. Reg.No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0026

VIATROLAB

sfsanas

' Teslng Labanatary

256 Brander Street,Jan Niemand Park, Pretoria,
F.0 Box 912367, Silverion,0127

Tel. :{012) 800 1209

Fax  :(012) 0600 3043

Emall ; bannle.vanniekerk@sgs.com

TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOQD RIDGE Your Raf : 556/18
0040 Our Ref 1 PL/24422
Alttention; Mr Keneth Matokoka Date Reported : 04.02.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. . G19-0019(054) | Material Description : Residual Andesite SILTY CLAY
gg'eth"' ’,:Opgéf j— Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classification
e ' Jennings 432 21.7 33.2 19 SANDY CLAY
Liquid Limit (%) 146 Astm 132 28.6 28.0 0.3 SILTY CLAY
Plasticity Index 124 British Standard | 36.4 31.9 29.9 1.9 SANDY CLAY
LingarShrinkage (). < 11 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample : 22 = z 70 /2.0 f
P.RA. Classification : A-7-6(14) 60} 2 |3 Aline ] | 60]
Unified Soil Classificali: CL 507 u 50t / VERY HIGH g-;
Activity 1 0.61 240 401 0.5
Heave Classification : MEDIUM 30 @ 3ot
Grading Modulus ~ :0.37 §20 n v 20
Percentage (<0.002) :36.0 10 ;p 7 DID) 10
Molsture Content (%) : 19.2 05 10 20 30 40 50 60 70 80 90 100 00 {0 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client,
FORM: A8
4.4,0(5G8){2016.08.31) Technical Signatory : B.Van Niekerk / AMerweY/ S.Dewnalh
This dosurncnl s kssued by tho Comoany under lls General Condillon of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING iﬁ?#ﬁ::ﬁﬁ?:l&'ﬁ‘fu’"ﬁﬂ ||m1|nuannflmﬁnummmmg:mmud:m:ﬂm
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Iszues dafinec! fherein,
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b - <7 Teatog Latanatery
5GS MATROLAB (PTY)LTD 256 Brander Street,Jan Niemand Park,Protoria.
- CIVIL ENGINEERING SERVICES - P.O Box 912387, Silvarlon, 0127
Reg.No.: 2003/021980/07 - VAT, Reg.No.: 4040210587 Tel. :{012)B00 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax  :(012)B00 3043
Email : bennie vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72282
LYNNWOOD RIDGE Your Ref . 556/18
0040 Our Ref cPLI24422
Attention: Mr Keneth Matokoka Date Reported :04.02.2019
FOUNDATION INDICATOR (ASTN: D422)
Sample No. : G19-0020(055) [Material Desciiption : Residual Andesite CLAYEY SILT
e T Clay (%)_|SI(%) | Sand (%) | Gravel (%) | Classification
P ) * Jennings 18.0 216 43.1 17.3 CLAYEY SAND
Liquid Limit (%) :39 Asim 18.0 43.1 25.6 13.3 CLAYEY SILT
Plasticity Index 142 British Standard | 14.4 28.3 39.9 17.3 SILTY SAND
LingerShrinfags (), 108 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whale Sample  : 9 70 z - = 70 /2'0 g
P.R.A. Classification : A-6(6) 607 S |2 2 ‘A’ Line 2 O -
Unified Soil Classificati: ML % 507 5 8 507 / gg
Activity 1 0.64 2 401 G @ 407 / 0.5
Heave Classification : LOW § 301 © 30f
7 | @ B ol
Grading Modulus 1 0.80 S 20 5 20
Percentage (<0.002) :14.0 o & : o 107
Moisture Content (%) : 19.1 03 40 20 30 40 50 60 70 80 90 100 90 10 20 30 40 50 60 70
Liciuid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
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nwn=lslo o|do|lo|o | o|lo|o | dlola|d a o o o < | | | @ | o)~
i 2 sl gl gg2
cB8lelx | 2|=Rln|a|slala|dsels | a|r|e 2 | & JEEEES:
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks: Sampled by client.
FORM: AG
4.4.0(SGS)(2016.08.31) Technlcal Signatory : B.Van Niekerk /A Verkey / S.Dewnath
This d¥cument is issued by Ihe Comoany under ils General Condillon of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Saruice acoasilin 81 Mo Sas. comvLITama B0d otalons ans
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Issuos defined Ihorein,
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M eateg Labenstery
8GS MATROLAB (PTY) LTD 266 Brander Streel Jan Mismand Park,Preloria,
- GIVIL ENGINEERING SERVICES - P.O Box 912387 Silverlon, 0127
Reg.No.: 2003/021980/07 - VAT, Reg.No.: 4040210587 Tel.  :{012)800 1299
a SANAS Accredited Testing Lahoratory, No. T0026 Fax  :(012) 800 3043
Emall : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOOD RIDGE Your Ref : 556/18
0040 Our Ref | PL/24422
Attention; Mr Keneth Matokoka Date Reported :04.02,2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : G19-0021(056) | Material Description : Residual Andesite CLAYEY SAND
gg'eth”‘" fggg_’:m Clay (%) | SIL(%) | Sand (%) |Gravel (%) | Classification
ol ' Jennings 200 184 36.2 25.4 CLAYEY SAND
Liquid Limit (%) 142 Astm 20.0 326 336 138 CLAYEY SAND
Plasticity Index 14 British Standard | 16.2 24.4 34.0 25.4 CLAYEY SAND
i 1 () '
Linear Shrinkage (%) :5.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM .
Pl of Whole Sample 9 70 = - - 70 /2‘0 '
P.RA, Classification : A-7-6(5) 607 S % 2 ‘A'line | | 60] e
()]
Unified Soil Classificati: ML 50 H T550 / VERYHIGE $017
! I 06
Activity :0.56 240 @ & 40 / 05
Heave Classification : LOW E 30T a e g 30
L i
Grading Modulus ~ : 1.07 8 207 o A'/ e Z 20
Percentage (<0.002) :16.0 10 @jg{ﬂ@ a 107
; S —— e :
Moisture Content (%) :33.5 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
Y00 PARTICLE SIZE DISTRIBUTION
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sog|8|8 | §IBEE 2| E\58 ) Y28E | 2|8 ¢ 2| B | §|3|B|8|%kE
nnEladla | 2|3E8|8|s ]| sls|a | sl al&l s o < ele|l g 5] e
i o o o (=] [=][=]
dalele | o|snlz|e] a5 | gasla | 8|88 e | 8 3|8|8[8|gee
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
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MIATROLAB

a SANAS Accredited Testing Laboratory, No. T0025
TEST RESULTS

5G5S MATROLAB (PTY) LTD
-CIVIL ENGINEERING SERVICES -
Reg.No.: 2002/021380/07 - VAT, Reg.Mo.: 4040210587

256 Brander Street,Jan Niomand Park,Preloria.
P.0O Box 9123087, Silverton,0127

Tel.  :{012) 800 1299

Fax :(012)B800 3043

Email : bennie.vanniekerk@sgs.com

KNIGHT PIESOLD CONSULTING
P.O BOX 72292

LYNNWOOD RIDGE

0040

Altention: Mr Keneth Matokoka

Projact : Karee Rand Diversion (301-00204/13)
Your Ref : 556/18
Our Ref . PL/24422

Date Reported :04.02.2019

FOUNDATION INDICATOR (ASTN: D422)

Sample No. 1 G19-0023(058) | Materlal Description : Colluvium SANDY CLAY
g?“ f%ﬂm Ciay (%) | SI(%) | Sand (%) |Gravel (%) | Classification
il : Jennings 30.0 7.7 515 0.8 SANDY CLAY
Liquid Limit (%) 134 Astm 30.0 335 365 0.0 SANDY CLAY
Plasticity Index 115 British Standard | 26.4 22l 50.0 0.8 CLAYEY SAND
Linear Shiinkage O 7.9 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whale Sample : 14 70 > = = 70 /2'0 :
P.R.A. Classification : A-8(8) 607 S = % "A’ Line . 60T
Unified Soil Classificati: CL 50 = @ 50f / VERLHISh S09
- 3 | 0.6
Activity 10.54 E40 i @ 40 0.5
Heave Classification : MEDIUM %30 g £ /
Grading Modulus 1 0.46 22 o9 /I/ e 5 201
Percentage (<0.002) : 26.0 10 /%@@ T 10
Moisture Content (%) : 13.6 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0,002)
500 PARTICLE SIZE DISTRIBUTION
90 .
E 80 B il
L] L~
o /
z 70 v
b §
@ 60
o.
= 50 /.f
E 40 —_—
’.f‘
=2
s 20
=
© 10
e o128 | 8l aeleleTelele [ akle | 28] ¢ s | s 888§§§'3
aE|S|o clegglels | 5 wla| I~ o i ol =1 N|a|® ) 1t=3
s0E|2|3 | 3|333[3 1813 | 43513 18| 3 ol > gleldl k| Boe
. g (=1 (=] alo o | gqolo
Ldglela | |sps|s|ale|e|dszls | x| 8]= g | 8 g|g|g|g|ase
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SIT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL

Remarks: Sampled by client.

4.4.0(SGS)(2016.08.31)

Technical Signatory :

B.Van Niekerk / AV&rwey /'S Dewnath

This documen] Is [ssued by the Company under its General Conditlan of

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. I8suo3 dofined Ihareln,

Service accessible al hilodvavw.sas.comienTerms and Conditlons.asax
Atenlion is dravn lo lhe of Habllily, Aication and jurlsdicll




fsanas

7 Testing Labesstory
5GS MATROLAB (PTY) LTD 256 Brander Street,Jan Niamand Park, Preloria.
- CIVIL ENGINEERING SERVICES - P.0 Box 912367 Silverlon,0127
Reg.No.: 2003/021080/07 - VAT. Rag.Mo.: 4040210687 Tel. :(012)800 1299
a SANAS Accradited Testing Laboratory, No. T0025 Fax - (012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.0 BOX 72292
LYNNWOOD RIDGE Your Ref : 556/18
0040 Our Ref 1 PLI24422
Attention: Mr Keneth Malokoka Date Reported :04.02.2019
FOUNDATION INDICATOR (ASTIM: D422)
Sample No. : G19-0024(059) | Material Description : Residual Dolerite SILTY SAND
LAk s it o Clay (%) | SW(%) | Sand (%) | Gravel (%) | Classification
s : Jennings 3.0 17 78.2 15 SILTY SAND
Liquid Limit (%) 132 Astm 3.0 34.1 62.8 0.2 SILTY SAND
Plasticily Index 7 British Standard | 1.2 209 76.4 1.5 SILTY SAND
. . .
Linsar Shiinkage (%) 225 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , |
Pl of Whole Sample : 4 70 = - = 70 /2.0 E
P.R.A. Classification : A-4(0) 80T ] = % 'A' Line 607
Unified Soil Classificati; SM % 597 s B50 / VERE H Joy
Activity :4.00 2 401 @
Heave Classification : LOW E' 3ot & =
Grading Modulus ~ : 1.04 8 207 / ae
Percentage (<0.002) :1.0 10] ' ,ﬂjgj@ @
Moisture Content (%) : 17.0 0 5 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT ] SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks : Sampled by client.
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SGS MATROLAB (PTY)LTD 256 Brander Street, Jan Niemand Park,Preloria.
- CIVIL ENGINEERING SERVICES - P.0 Box D12387, Sllverlon,0127
Reg.No.; 2003/021980/07 - VAT, Reg.No.: 4040210567 Tel. :(012) 80D 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax - (012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOOD RIDGE Your Ref : 55618
0040 Qur Ref s PL/24422
Atlention: Mr Keneth Matokoka Date Reported 1 04.02.2019
FOUNDATICN INDICATOR (ASTM: D422)
Sample No. 1 G19-0025(060) ] Material Description : Residual Dolerite SAND
g:'e“?"‘ f;rggg’gmo Clay (%) | Silt (%) Sand (%) | Gravel (%) | Classification
P : Jennings 1.0 55 834 1041 SAND
Liquid Limit (%) 128 Astm 1.0 1.3 84.3 3.3 SAND
Plasticity Index ¢ 8§ British Standard | 0.8 6.9 82.3 10.1 SAND
0, .
LinsarShrinkcage. (%) 2.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample : 2 70 > = » 70 /2‘0 :
P.R.A, Classification : A-1-b(0) 601 9 h:" % ‘A Line 6ot
1]
Unified Soil Classificati: SW-SM s 50] - 2507 / e L’ [
g 404 IS | 0.6
Activity 2,00 240 @ @ 40 / _y os
Heave Classification : LOW g 307 . E 30T HIGH:
Grading Modulus 1 1.60 8 20] o i o e
Percentage (<0.002) :1.0 101 @ ,&%@@ o {oT
Moisture Gontent (%) : 8.1 0 010 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
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JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks : Sampled by client.
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SGS MATROLAB

SHEAR TESTS: BOX SHEAR KH Head
Client Knight Piesold Project Kareerand TSF Phase 2 Job no 2012 (301-00204/13)
Sample no TP2-06/1 Depth (m) 0,0-1,3 Date 06-11-2018
Lab no G18-0676
Test Information
Test Type - Slow Drained, at OMC
Sample Condition - Remoulded by hand to estimated OMC
Normal Stresses kPa 100, 200, 400
Rate of Strain mm/min 0.0120
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 18.1 17.9 18.0 Complete test specimen
Dry Density Kg/m3 1500 1502 1500
Void Ratio - 0.749 0.746 0.748
Degree of Saturation % 63.3 62.8 63.2
Relative Density (SG) - 2.622 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 28.5 25.0 24.5
Normal Stress kPa 100 200 400
Shear Stress kPa 59 117 188
Residual Stress kPa 46 97 158
Angle of Internal Friction Deg. 20 Residual
Cohesion kPa 16 Residual
Stress Plot
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Client Knight Piesold Project Kareerand TSF Phase 2 Job no 2012 (301-00204/13)
Sample no TP2-06/1 Depth (m) 0,0-1,3 Date 06-11-2018
Lab no G18-0676
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SGS MATROLAB

BS 1377

Flexible Wall Permeability Test Part 6

Client Knight Piesold
Sample no TP2-06/1
Lab no G18-0676

Project Kareerand TSF Phase 2 Job no 2012
Depth (m) 0.0-1,3 Date 08-01-2019

Initial Sample Parameters

Sample Condition

Remoulded by hand

Proctor kg / m? 1578
OoMC % 18.1
Consolidation Pressure kPa 50
Pressure Difference kPa 10
Test Information
0,
Moisture Content Before % 15.2
After % 29.9
Dry Density Kg/m3 1537
Initial Void Ratio - 0.706
Relative Density (SG) - 2.622 - Determined
Initial Degree of Saturation % 56.4
Final B Parameter - 1.00
» Min. m/s 1.27E-08
Co-efficient of
Permeability Max. m/s 2.98E-08
Ave. m/s 1.74E-08

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

This document is issued by the Company under its General Condition of
Service accessible at hitp:/lwww sas.com/en/Terms and Conditions.aspx
Allention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein




SGS  Marroas SHEAR TESTS: BOX SHEAR KH Head

Client Knight Piesold Project Kareerand TSF Phase 2 Job no 2012
Sample no TP2-06/2 Depth (m) 1,3-2,4 Date 27-11-2018
Lab no G18-0677

Test Information

Test Type - Slow Drained, saturated
Sample Condition - Remoulded by hand to estimated OMC
Normal Stresses kPa 100, 200, 400
Rate of Strain mm/min 0.0050
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 17.6 17.8 17.4 Complete test specimen
Dry Density Kg/m3 1418 1417 1421
Void Ratio - 0.900 0.902 0.896
Degree of Saturation % 52.7 53.1 52.4
Relative Density (SG) - 2.695 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 36.3 33.9 33.5
Normal Stress kPa 100 200 400
Shear Stress kPa 53 89 167
Residual Stress kPa 47 73 145
Angle of Internal Friction Deg. 18 Residual
Cohesion kPa 11 Residual
Stress Plot
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Client Knight Piesold Project Kareerand TSF Phase 2
Sample no TP2-06/2 Depth (m) 1,3-2,4
Lab no G18-0677

Job no 2012
Date 27-11-2018
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SGS MATROLAB

SHEAR TESTS: BOX SHEAR KH Head
Client Knight Piesold Project Kareerand TSF Phase 2 Job no 2012
Sample no TP2-06/3 Depth (m) 2,4-3,1 Date 30-11-2018
Lab no G18-0678
Test Information
Test Type - Slow Drained, saturated
Sample Condition - Remoulded by hand to estimated OMC
Normal Stresses kPa 100, 200, 400
Rate of Strain mm/min 0.0050
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 14.4 14.2 14.6 Complete test specimen
Dry Density Kg/m3 1553 1554 1548
Void Ratio - 0.801 0.799 0.806
Degree of Saturation % 50.3 49.6 50.7
Relative Density (SG) - 2.796 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 24.0 25.3 21.0
Normal Stress kPa 100 200 400
Shear Stress kPa 62 94 184
Residual Stress kPa Not Tested Not Tested Not Tested
Angle of Internal Friction Deg. 24 Peak
Cohesion kPa 9 Peak
Stress Plot
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Client Knight Piesold Project Kareerand TSF Phase 2
Sample no TP2-06/3 Depth (m) 2,4-3,1
Lab no G18-0678

Job no 2012
Date 30-11-2018
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SGS  Marroas SHEAR TESTS: BOX SHEAR KH Head
Client Knight Piesold Project Kareerand TSF Phase 2 Job no 2012
Sample no TP2-08 Depth (m) 1,3-2,8 Date 03-12-2018
Lab no G18-0680
Test Information
Test Type - Slow Drained, saturated
Sample Condition - Remoulded by hand to estimated OMC
Normal Stresses kPa 100, 200, 400
Rate of Strain mm/min 0.0090
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 19.7 21.3 19.7 Complete test specimen
Dry Density Kg/m3 1392 1375 1393
Void Ratio - 0.957 0.982 0.956
Degree of Saturation % 56.2 59.0 56.0
Relative Density (SG) - 2.725 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 28.4 29.7 26.9
Normal Stress kPa 100 200 400
Shear Stress kPa 59 113 216
Residual Stress kPa Not Tested Not Tested Not Tested
Angle of Internal Friction Deg. 28 Peak
Cohesion kPa 7 Peak
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Client Knight Piesold Project Kareerand TSF Phase 2
Sample no TP2-08 Depth (m) 1,3-2,8
Lab no G18-0680

Job no 2012
Date 03-12-2018
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SGS MATROLAB

SHEAR TESTS: BOX SHEAR KH Head
Client Knight Piesold Project Kareerand TSF Phase 2 Job no 2012
Sample no TP2-12/1 Depth (m) 0.0-0,5 Date 03-12-2018
Lab no G18-0684
Test Information
Test Type - Slow Drained, saturated
Sample Condition - Remoulded by hand to estimated OMC
Normal Stresses kPa 100, 200, 400
Rate of Strain mm/min 0.0120
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 31.8 31.2 32.1 Complete test specimen
Dry Density Kg/m3 1302 1308 1299
Void Ratio - 1.087 1.078 1.092
Degree of Saturation % 79.5 78.7 79.9
Relative Density (SG) - 2.717 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 40.5 37.3 34.4
Normal Stress kPa 100 200 400
Shear Stress kPa 66 98 151
Residual Stress kPa 43 72 127
Angle of Internal Friction Deg. 16 Residual
Cohesion kPa 14 Residual
Stress Plot
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SGS MATROLAB

SHEAR TESTS: BOX SHEAR KH Head

Client

Knight Piesold

Sample no TP2-12/1

Lab no

G18-0684

Project Kareerand TSF Phase 2

Depth (m) 0.0-0,5

Job no 2012
Date 03-12-2018
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SGS MATROLAB

BS 1377

Flexible Wall Permeability Test Part 6

Client Knight Piesold
Sample no TP2-12/1
Lab no G18-0684

Project Kareerand TSF Phase 2 Job no 2012
Depth (m) 0,0 - 0,5 Date 08-01-2019

Initial Sample Parameters

Sample Condition

Remoulded by hand

Proctor kg / m? 1379
OoMC % 22.9
Consolidation Pressure kPa 50
Pressure Difference kPa 10
Test Information
0,
Moisture Content Before % 29.2
After % 40.9
Dry Density Kg/m3 1265
Initial Void Ratio - 1.148
Relative Density (SG) - 2.717 - Determined
Initial Degree of Saturation % 69.1
Final B Parameter - 1.00
» Min. m/s 9.16E-09
Co-efficient of
Permeability Max. m/s 3.69E-08
Ave. m/s 1.97E-08

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

This document is issued by the Company under its General Condition of
Service accessible at hitp:/lwww sas.com/en/Terms and Conditions.aspx
Allention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein
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5 Reg No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client KNIGHT PIESOLD (PTY) LTD Dale Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2019-8-34 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/050
Field Number G19-0015
Client Reference 556/18
Depth (m) 0-2500
Position TP2/M1
' X
Coordinates v
Descriplion Alluvium
Additional information Sampled by client
Calcrele/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
> 63 mm 100
@ 50 mm 100
S 37.5 mm 100
o 28 mm 100
& 20 mm 100
S 14 mm 100
5 5 mm 100
o 2 mm 99
0.425 mm 93
0.075 mm 57
Grading Modulus 0.51
Soil Mortar Analysis
Coarse Sand 2.0-0.425 6
Coarse Fine Sand 0.425-0.250 10
Medium Fine Sand 0.250-0.150 10
Fine Fine Sand 0.150-0.075 17
Silt and Clay <0.075 57
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit % 39
Plasticity Index % 18
Linear Shrinkage i % 8.5
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density | kg/m® 1666
Optimum Moisture | % 15,7
CBR SANS 3001: GR40 ucs ITS
Test Type CBR| UCS | ITS |[CBR| UCS | ITS |CBR| UCS | ITS |CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
» i @100% | o | 3.1 | | ! 5
g | @98% | T |25 | | |
-g % ! @ 97% | g 23 | 5
g0 | @9% | < | 18 ! ! . |
= | @9%3% | 8 | 15 i | | |
N ‘ @9% | = | 1.1 ; ; l |
Value @ Mod. AASHTO effort .' i 1 |
Swell (%) @ Mod, AASHTO effort 4.6 \ i | |
Classifications
HRB A-6(8)
coLTO

TRH14
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rodited Testing Laboratory, No, T0025 Req No.: 2003/029180/07 — VAT Req No.: 4040210587
Client KNIGHT PIESOLD (PTY)LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No. : 2019-S-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. A9/050 & |Laboratory No. | A9/050 @] o |
Field Number G19-0015 Maximum Dry Density & Optimum Molsture Content SANS 3001: GR30
Client Reference 556/18 MDD kg/m® 1666
Depth (m) 0-2500 OMC % 15.7
Position TPoN California Bearing Ratio . SANS 3001: GR40
Compaction Data
Coordinates X Moisture % 16.8
g Dry Density | kg/m® | 1667 1684 1507
Compaction % |100.0 950 904
Description Alluvium Penetration Data
250 mm| 3 2 1 i
= i : ; CBR at 500mm| 3 2 1 !
Additional information | Sampled by client 250mml 2 5 1 -
Calcrete/Crushed Swell % 46 55 | 56
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100 =
75 mm 100 =
63 mm 100 - &
2 | 50 mm 100 o 100 = =
§ ' 37.5 mm 100 E =
o 28 mm 100 -
5 20 mm 100 B
g 14 mm 100 $ ===
3] 5 mm 100 ; : -
o 2 mm 99 '__H,._;——-**“““‘Mwwwh
0.425 mm 93 1 —
0.250 mm 84 88 90 92 94 96 98 100 102
0.150 mm 74 Compaction (%)
| 0.075 mm 57 Interpolated CBR Data
Grading Modulus 0.5 @ 100% O 3
Soil Mortar Analysis i@ 98% T 3
Coarse Sand 6 v @ 97%] g 2
Coarse Fine Sand 10 aQ l@ 95%] = 2
Medium Fine Sand 10 @ 93%| o 2
Fine Fine Sand 17 @ 90%| 2 1
Silt and Clay B |@ SANS3001 Midpoint 2
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 39 HRB (AASHTO) A-6(8)
Plasticity Index (%) 18 COLTO
Linear Shrinkage (%) 8.5 TRH14
100 — ] + —t 4
80 Zisid
2 =
'ﬁ 60 g
& 40 2
&
£ 20
w
0.01 —e— AS/050 0.1 1 10 100
Fine | Medium | Coarse Fine | Medlum i Coarse
== Sand Gravel
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Reg No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client KNIGHT PIESOLD (PTY)LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2018-8-34 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/051
Field Number G19-0016
Client Reference 556/18
Depth (m) 1400-3100
Position TP3/M1
. X
Coordinates Yy
Description Alluvium
Additicnal information Sampled by client
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o 63 mm 100
? 50 mm 100
P 37.5 mm 100
o 28 mm 88
ﬁ’ 20 mm 87
& 14 mm 84
= 5 mm 74
o 2 mm 58
0.425 mm 49
0.075 mm 37
Grading Modulus 1.66
Soil Mortar Analysis
Coarse Sand 2.0-0.425 16
Coarse Fine Sand 0.425-0.250 5
Medium Fine Sand 0.250-0.150 6
Fine Fine Sand 0.150-0.075 10
Silt and Clay <0.075 63
Atterberg Limits SANS GR10,GR11,GR12
Liguid Limit % 60
Plasticity Index % 27
Linear Shrinkage | % 10
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density | ko/m® 1704
Optimum Moisture | % 13
CBR SANS 3001: GR40 ucs ITS
Test Type CBR| UCS | ITS [CBR| UCS | ITS [CBR| UCS | ITS | CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
- ' @100% | o | 24 | | | | '
B @9%% | T | 22 | i | | | I
4 LI @97% | g 2 | ! | | |
&g | @95% | < |18 | [ | | ! |
g | @93% | 8 | 1.6 | | | | : |
- @90% | = | 13 | | | |
Value @ Mod. AASHTO effort | | | , | |
swell (%) @ Mod. AASHTO effort 6.8 | | | | |
Classifications
HRB A-7-5(4)
COoLTO
TRH14
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Client Date Received 09/01/2019
Projecl Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No. : 2019-5-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD |NDICATOR REPORT
Laboratory No. AD/051 4 [Laboratory No. | A9/051 & | m |
Field Number G19-0016 Maximum Dry Density & Optimum Molsture Content SANS 3001: GR30
Client Reference 556/18 MDD ka/m® 1704
Depth (m) 1400-3100 OoMC % 13
Position TP3/1 California Bearing Ratio SANS 3001: GR40
Compaction Data
. X Moisture % 14.6
Cosrdingtes % DiyDensity  kg/m® | 1682 1 1698 | 1512
Compaction % |100.0, 95.0 @ 89.9
Description Alluvium Penetration Data
2680mm| 2 | 2 1
- ; ; CBR at 500 mm| 2 2 1
Additional information | Sampled by client 750 mml 2 5 1
Calcrete/Crushed Swell % 68 | 79 83
Stabllizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
g 50 mm 100 . = =
§ 37.5 mm 100 2 =
a 28 mm 88 =
& 20 mm 87 & - B
& 14 mm 84 . =F =
8 5 mm 74 : =
o 2 mm 68 _—— Freeareeet
0.426 mm 49 1 — —
0.250 mm 46 a8 a0 92 94 96 o8 100 102
0.150 mm 43 Compaction (%)
0.075 mm 37 Interpolated CBR Data
Grading Modulus 1.6 @ 100%, E 2
Soil Mortar Analysis @ 98% T 2
Coarse Sand 16 o @ 97%, g 2
Coarse Fine Sand 5 8 @ 95% i 2
Medium Fine Sand 6 @ 93% o 2
Fine Fine Sand 10 @ 9% = 1
Silt and Clay 63 @ SANS3001 Midpoint 2
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 60 HRB (AASHTO) A-7-5(4)
Plasticity Index (%) 27 COLTO
Linear Shrinkage (%) 10.0 TRH14
100 - PR
— b———4
80 p——
o ’,_/"""
g 60 —
LT 1|
?!’.;, 40 —
£ 20
g 0 o = 43 & 45—t it
0.01 e AQ/051 0.1 1 10 100
Fine | Medium Coarse Fine | Medium | Coarse
= Sand Gravel
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Client KNIGHT PIESOLD (PTY)LTD
Project Karee Rand Diversion (301-00204/13)
Project No 2019-S-34

Date Received
Date Reported
Page No.

09/01/2019
07/02/2019
of

MATERIALS TEST REPORT

Laboratory Number
Field Number
Client Reference
Depth (m)

Position

Coordinates

Description

Additional information
Calcrete/Crushed

AB/056
G19-0021
556/18
600-1900

TP

Residual Andesite

Sampled by client

Value @ Mod. AASHTO effort
Swell (%) @ Mod. AASHTO effort

|
|
|

Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
= 63 mm 100
7 50 mm 100
& 37.5 mm 100
= 28 mm 100
g 20 mm 100
& 14 mm 89
5 5 mm 86
o 2 mm 74
0.425 mm 64
0.075 mm 52
Grading Modulus 1.1
Soll Mortar Analysis
Coarse Sand 2.0-0.425 14
Coarse Fine Sand 0.425-0.250 3
Medium Fine Sand 0.250-0.150 4
Fine Fine Sand 0.150-0.075 10
Silt and Clay <0.076 70
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit % 42
Plasticity Index % 14
Linear Shrinkage | % 55
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density . kg/m® 1671
Optimum Moisture | % 14.7
CBR SANS 3001: GR40 ucs ITS
Test Type CBR| UCS | ITS [CBR| UCS ' ITS | CBR | UCS | ITS | CBR | ucs | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
@100% | o | 1.8 | l | : ! '
2 @98% | T [ 17| | | | 1 | | ;-
fg ek 2l - | -
8 Q @95% | < | 16 | | | | | |
i @93% | 3 | 14 | | | | J |
- @90% | = | 13| | | ' ‘ |
| l | |
I | I l

Classifications

HRB
COLTO
TRH14

A-7-6(5)
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Client KN?(?HT PIESOLD (PTY)LTD Date Received 09/01/20189
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Praject No. 2019-5-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. A9/056 & |Laboratory No. | ASI056 @ | .|
Field Number G19-0021 Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference 556/18 MDD ka/m® 1671
Depth (m) 600-1900 oMC % 14,7
Posltion PO/ California Bearing Ratio : SANS 3001: GR4D
Compaction Data
- X Moisture % 13.5
S ¥ Dry Density  kg/m° | 1687 = 1601 | 1538
Compaction % | 100.0 948 | 91.2
Description Residual Andesile Penetration Data
250 mm| 2 2 | 1
- Samplede by CBR at 500mm| 2 2 Il 5
Additional information cliont 2s0mml 2 5 | 4 :
Calcrete/Crushed Swell % 4.4 47 62 |
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
e 50 mm 100 , 100 _
% 37.6 mm 100 3 =
o 28 mm 100 >
2 20 mm 100 ]
g 14 mm 99 = 0
8 5 mm 86
S 2 mm S e N R sl e S A Sl ey et wvishies diviad
0.425 mm 64 1
0.250 mm 62 88 90 92 94 98 98 100 102
0.150 mm 59 Compaction (%)
0.075 mm 52 Interpolated CBR Data
Grading Modulus 1.1 @ 100%! E 2
Soll Mortar Analysis @ 9% T 2
Coarse Sand 14 |@ 97% g 2
Coarse Fine Sand 3 m @ 95% : 2
Medium Fine Sand 4 ©la 93% ;6 1
Fine Fine Sand 10 @ 90%| 1
Silt and Clay 70 @ SANS3001 Midpoint 2
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 42 HRB (AASHTO) A-7-6(5)
Plasticity Index (%) 14 COLTO
Linear Shrinkage (%) 6.5 TRH14
100 == P
80 =]
= L
% 60 H——— =1
[ «
E 40
£ 20
8
E 0 " = - = = 5o 2
GO ks 0.1 1 10 100
Fine [ Medium | Coarse Fine | Medium | Coarse
= Sand Gravel
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Client KNIGHT PIESOLD (PTY) LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2019-S-34 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/059
Field Number G19-0024
Client Reference 556/18
Depth (m) 1500-3100
Position TP14/2
. X
Coordinates Yy
Description Residual Dolerite
Additional information Sampled by client
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o 63 mm 100
i 50 mm 100
b 37.5 mm 100
P 28 mm 100
8 20 mm 100
5 14 mm 100
L 5 mm 100
o 2 mm 99
0.425 mm 60
0.075 mm 37
Grading Medulus 1.04
Soil Mortar Analysis
Coarse Sand 2.0-0.425 39
Coarse Fine Sand 0.425-0.250 7
Medium Fine Sand 0.250-0.150 6
Fine Fine Sand | 0.150-0.075 10
Silt and Clay | <0075 37
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit I % 32
Plasticity Index . % 7
Linear Shrinkage ! % 2.5
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density | kg/m® 1880
Optimum Moisture | % 14.8
CBR SANS 3001: GR40 ucs ITS
et Ty CBR| UCS | ITS |CBR| UCS | ITS [CBR| UCS | ITS |CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) (kPa)
= j @100% | o [ 5.9 | i : ! ' , -
2 @98% | £ | 47 : . |
5 % | @ 97% . g 4.2 I | ; |
&0 @9%% | < | 34 ; | ; |
2 | @93% | B | 27 | i | |
N @9% | = | 2 | l l
Value @ Mod. AASHTO effort - ! | | '
Swell (%) @ Mod. AASHTO effort 45 | | | | ; |
Classifications
HRB A-4(0)
COoLTO
TRH14
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Client KNIGHT PIESOLD (PTY)LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No. 2019-8-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD IN DICATOR REPORT
Laboratory No. A9I059 @ [Laboratory No. | A9/059 @ | m |
Field Number G19-0024 Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference 556/18 MDD kg/m® 1880
Depth (m) 1600-3100 OMC % 14.8
Posltion TP14/2 California Bearing Ratio : SANS 3001: GR40
Compaction Data
. X Moisture % 13.8
CHAMIREIEST | DryDensity  kg/m® | 1894 < 1802 1705
Compaction % |100.0 951 | 90.0
Description Residual Dolerite Penetration Data
250 mm| 5 4 2
o ; 5 CBR at 500mm| & 3 2
Additional information | Sampled by client 750mml 5 3 P
Calcrete/Crushed Swell % 45 58 1.7
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
2 50 mm 100 , 100
a 37.5 mm 100 - :
o 28 mm 100 ;
& 20 mm 100 o
0] o 10 ; -
: i I Jortt
=4 ram) ——
E 2 mm 99 ——r— -
0.425 mm 60 1
0.250 mm 53 a8 90 92 94 96 98 100 102
0.150 mm 47 Compaction (%)
0.075 mm 37 Interpolated CBR Data
Grading Modulus 1.0 ‘@ 100% | E 6
Soil Mortar Analysis - 98% T 5
Coarse Sand 39 @ 9% g 4
Coarse Fine Sand 7 |@ 95% ¥ 3
Medium Fine Sand 6 ©l@ 9% 3 3
Fine Fine Sand 10 @ 90% = 2
Silt and Clay 37 |@ SANS3001 Midpoint 5
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 32 HRB (AASHTO) A-4(0)
Plasticity Index (%) 7 COLTO
Linear Shrinkage (%) 2.5 TRH14
100 + o ¢ e
Fa
80
o / |
E 60 ——
& 40 ,/’H
2 i =
£ 20
8
g 0 - = i+ #* l—u 1
0.01 —+— AQ/059 01 1 10 100
Fine | Medlum | Coarse Fine ] Medium | Coarse
—— Sand Gravel
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Client KNIGHT PIESOLD (PTY) LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2018-5-34 Page No. of
MATERIALS TEST REPORT
L.aboratory Number A9/060
Field Number G19-0025
Client Reference 556/18
Depth (m) 1000-2700
Position TP18/M
; X
Coordinates v
Description Residual Dolerite
Additional information Sampled by client.
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
ol 63 mm 100
o 50 mm 100
Z 37.56 mm 100
@ 28 mm 100
RC 20 mm 100
G 14 mm 100
L 5 mm 97
o 2 mm 90
0.425 mm 38
0.075 mm 12
Grading Modulus 1.6
Soil Mortar Analysis
Coarse Sand 2.0-0.425 58
Coarse Fine Sand 0.425-0.250 16
Medium Fine Sand 0.250-0.150 7
Fine Fine Sand 0.150-0.075 5
Silt and Clay <0.075 14
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit : % 28
Plasticity Index ' % 5
Linear Shrinkage | % 2 _
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Denslty | kg/m® 1895
|Optimum Molsture | % 10.7
CBR SANS 3001: GR40 ucs ITS
Test Typo CBR| UCS | ITS [CBR| UCS | ITS [CBR| UCS | ITS | CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
- @100% | © |[41.6] ~ g ' ;
ki @ 98% | = |28 = - i
g 8 @ 97:,4, ‘ g 22.7 | | | |
;E) &) @ 95% . [ 15.2 | | ?
b= @93% | B |10.1] | ! |
= @9%0% | = | 55 | | | ; | | |
Value @ Mod. AASHTO effort | ! ' i | I
Swell (%) @ Mod. AASHTO effort 0.2 | | " | | |
Classifications
HRB A-1-b(D)
coLTo GB
TRH14 G10
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Client :  KNIGHT PIESOLD (PTY)LTD Date Received : 09/01/2019
Project . Karee Rand Diversion (301-00204/13) Date Reported : 07/02/2019
Project No. : 2019-S-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. A9/080 & [Laboratory No. | A9/060 & | w |
Field Number G19-0025 Maximum Dry Densily & Optimumn Molsture Content SANS 3001; GR30
Client Reference 556/18 MDD ka/m® 1895
Depth (m) 1000-2700 OMC % 10.7
Position TP16H California Bearing Ratio SANS 3001: GR40
Compaction Data
. X Moisture % 11.4
Getrdingies Y Dry Density | kq/m® | 1872 1788 1697
Compaction | % [100.0 956 907
Description Residual Dolerite Penetration Data
250mm| 42 16 6 ;
s : ; Sampled by CBR at 5.00 mm| 50 15 6 !
Additional information cllont. 750 mml 48 15 5
Calcrete/Crushed Swell % 02 | 04 | 07 '
Stabilizing Agent Natural Final Moisture (%) i
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
2 50 mm 100 , 100
ﬁ 37.5 mm 100 % | —ia == 4.-“
o 28 mm 100 > ; B o ol e
5 20 mm 100 & A=
9 14 mm 100 5 10 4= === e e e e e e e
c ——=
3 5 mm 07 e e -
&2 2 mm a0
0.425 mm 38 1
0.250 mm 24 a8 90 92 94 96 98 100 102
0.150 mm 17 Compaction (%)
0.075 mm 12 Interpolated CBR Data
Grading Modulus 1.6 @ 100% © 42
Soil Mortar Analysis @ 98% = 28
Coarse Sand 58 o @ 97% g 23
Coarse Fine Sand 16 0 @ 95% B 15
Medium Fine Sand T @ 93% © 10
Fine Fine Sand 5 @ 9% = 6
Silt and Clay 14 |@ SANS3001 Midpoint 27
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 28 HRB (AASHTO) A-1-b(0)
Plasticity Index (%) 5 COLTO G8
Linear Shrinkage (%) 2.0 TRH14 G10
100 — . o -
80
- | i i il oA
£ 50 P
; T2
‘é—} 40 g
£ 2 ]
E ] e
E 0 o .- = & sl it
0.01 —+— AQ/060 0.1 1 10 100
Fine [ Medium | Coarse Fine I Medium | Coarse
—— Sand Gravel
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- CIVIL ENGINEERING SERVICES —
257 Henning Street, Jan Niemand Park, Pretoria
Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601
E-mail: info@matrolab.co.za Website: www.matrolab.co.za
Reg No.: 2003/029180/07 — VAT Req No.: 4040210587
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To025

Client KNIGHT PIESOLD (PTY)LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-S-34 Page No. 3 of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number A9/050
Field Number G19-0015
Client Reference 556/18
Depth (m) 0-2500
Position TP2/1
Coordinates $
Description Alluvium
Additional Information
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density | kg/m? 1574 1641 1664 1661 1604
Moisture Content % 13.3 14.3 15.3 16.3 17.3
Max. Dry Density | kg/m? 1666
Optimum Moisture: % 15.7
NB! Air-Void curves might be based on assumend Specific Gravity values.
1680 -
1660 ] \\
= 1640 \
5 ra 5
Z 1620 - / \
2
a
£ 1600 7
1680 J/
1560
12 13 14 15 16 17 18
Moisture Content (%)
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u 291 - No.: 4040210587
Client KNIGHT PIESOLD (PTY)LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-5-34 Page No. of

SGS MATROLAB (PTY) LTD

- CIVIL ENGINEERING SERVICES -
257 Henning Street, Jan Niemand Park, Pretoria
Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601

= .":""j:: \ """" ; MATR@LAB E-mail: info@matrolab.co.za Website: www.matrolab.co.za
glabaratory, Mo To02s_ Reg No.: 2003/029180/07 — VAT Reg

£sanas

eitan lberitary

MOISTURE DENSITY RELATIONSHIP

Laboratory Number A9-051
Field Number G19-0016
Client Reference 556/18
Depth (m) 1400-3100
Position TP3/1
: X
Coordinates v
Description Alluvium
Additional Infermation
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density | kg/m? 1572 1636 1679 1705 1659
Moisture Content % 9.8 10.8 11.8 12.8 13.8
Max. Dry Density | kg/m?®
1704
Optimum Moisture ! %
13
NB! Alr-Vold eurves might be based on assumend Specific Gravity values.
/""0_“‘\
1700 / \
1680 // \\
,5 1660 // ¥
o
£ 1640 - e
2
a /
> 1620
a
1600 - /
1580 //
1560 -
9 10 11 12 13 14 16

Moisture Content (%)




Y MaTROLA

VMo, TO025

SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
257 Henning Street, Jan Niemand Park, Pretoria
Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601
E-mail: info@matrolab.co.za Website: www.matrolab.co.za
Reqg No.: 2003/029180/07 — VAT Reqg No.: 4040210587
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Client KNIGHT PIESOLD (PTY) LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No; 2019-S-34 Page No. of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number A9/056
Field Number G19-0021
Client Reference 556/18
Depth (m) 600-1900
Position TPY/1
: X
Coordlnates v
Description Residual Andesite
Additional Information
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density | kg/m?® 1565 1619 1662 1666 1593
Moisture Content % 12.1 13.1 14.1 15.1 16.1
Max. Dry Density ~ kg/m?*
1671
Optimum Moisture | %
4.7
NBI Air-Void curves might be based on assumend Specific Gravity values.
1680 =
]
1660 - / / \\
1640 N
% / \
K"y 1620 # \
£ /
c I\
g 1600 / x
g
1580 //
1560
1540
1 12 13 14 156 16 17
Molsture Content (%)
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257 Henning Street, Jan Niemand Park, Pretoria e
M A‘H‘R@ L AB Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601 o
—— . 1 - E-mail: info@matrolab.co.za Website: www.matrolab,co.za
a SANAS.Accredited Testing Lahoratory, Mo, T0025 Req No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client & KNIGHT PIESOLD (PTY) LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-S-34 Page No. ! of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number A9/059
Field Number G19-0024
Client Reference 556/18
Depth (m) 1500-3100
Position TP14/2
, X
Coordinates y
Description Residual Dolerite

Additional Information

Calcrete / Crushed
Stabilizing Agent Natural

Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Maodified AASHTO
Dry Density kg/m? 1788 1824 1880 1805 1751
Moisture Content | % 12.9 13.9 14.9 15.9 16.9

Max. Dry Density | kg/m?®
1880

Optimum Moisture %

| 14.8

NBI Alr-Void curves might be based on assumend Specific Gravity values.
1900 +— .

1880 /4“\
1860 A <
1840 ,/ \
1820

1800 / \
1780 /

1760 \

1740

Dry Density (kg/m?)

1720

12 13 14 156 16 17 18

Molsture Content (%)
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Client : KNIGHT PIESOLD (PTY) LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-5-34 Page No. of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number AS/060
Field Number G19-0025
Client Reference 556/18
Depth (m) 1000-2700
Position TP16/M1
A X
Coordinates v
Description Residual Dolerite
Additional Information
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density kg/m? 1817 1842 1888 1890 1867
Moisture Content % 8.2 9.2 10.2 11.2 12.2
Max. Dry Density = kg/m?
1895
Optimum Moisture %
10.7
NBI Air-Void curves might be based on assumend Specific Gravity values.
1900
L]
1890 // \\e\
1880 /, AN
#~ 1870
E
5 /
= 1860
: /
£ 1850
: /
£ 1840 /
1830 /
1820
0\_,/
1810
7 8 9 10 11 12 13
Moisture Content (%)




MIATROLAB

- CIVIL ENGINEERING SERVICES -

Reg No.: 2003/029180/07 - VAT Req No.: 4040210587

256 Brander street, Jan Nlemand Park,

Pretorla.

P.0. BOX 912387 SILVERTON 0127

Tel, :012-800 1299
Fax. :012-800 3024

Email : lizette.breiting@sgs.com

TEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diversian (301-00204/13)
ADDRESS: P.O BOX 72292
LYNNWOOD RIDGE Your Ref;  556/18
0040 Our Ref:  PL{24422b
Attention: Mr Kenneth Matotoka Date Reported:  04.02.2019
i PROPERTIES OF AGGREGATE AND SAND
Lab no A9/048 A9/049 A9/050 AG/051
) Ferruglnised >
Sample Description Colluvium Colluvium Alluvium Alluvium
;z:iri tion e Test methad UoM
P Additional Info TP1/1 (300-1300) | TP1/2 (1300-3100) TP2{1 (0-2500) TP3/1 (1400-3100)
Client Ref No G19-0013 G19-0014 G19-0015 (19-0016
Clay Content SANS 6244 B 27.7 31.9 17.2 29.6

Test covered, not part of scope of accreditation

for SGS Matrolab (Pby) Ltd. Technical Signa

MATROLAR IS NOW PART OF SGS, THE WORLD'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFIGATION COMPANY.

van Niekerk/L. Breltin
This document Is Issuad by the Company under its General Conditions of
Senvice accessible al Mip:fwww.sgs.comlen/Terms and Condilions.aspx
Attention Is drawm to the limilalion of liabilily, Indemnificalien and jurisdiclion
Issuas defined theraln.




WIATROLAB

- CIVIL ENGINEERING SERVICES -
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587

256 Brander street, Jan Niemand Park,
Pretoria.
PO, BOX 912387 SILVERTON 0127

Tel, :012-800 1299
Fax. :012-800 3034
Emall : lizette.breiting@sgs.com
TEST RESULTS
CLIENT; KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diversion (301-00204/13)
ADDRESS: P.0 BOX 72292
LYNNWOOD RIDGE Your Ref:  556/18
0040 Qur Ref:  PLf24422¢c
Attention: Mr Kenneth Matotoka Date Reported: ~ 04.02.2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/052 A9/053 A9/054 AD/055
Sample Description Alluvium Nodular Ferricrete | Resldual Andesite | Resldual Andesite
g::z o Source Test method oM
Additional Info TP4/1 (0-1700) TPG/1 (400-1700) | TP8/1 (1000-1B00) | TP8/2 (1800-3000)
Client Ref No G19-0017 G19-0018 G19-0019 G19-0020
Clay Content SANS 6244 % 237 23.2 30.7 14,6

|Remarks: Sampled by client.

Test covered, not part of scope of accreditation

MATROLAR IS NOW PART OF SGS, THE WORLD'S LEADING
INSPEGTION, VERIFICATION, TESTING AND CERTIFIGATION COMPANY,

for SGS Matrolab (Pty) Ltd. Technical SI?@QQRB. van Niekerk/L, Brelting

This document is issuad by the Comfiany under its General Conditions of
Senvice accessible at hitp:wvav.sgs.comlen/Terms and Cenditions.aspx
Aftention is drawn to the limilation of ability, Indemnificelion and jurisdiclion

issues defined thereln.




256 Brander street, Jan Miemand Park,

- CIVIL ENGINEERING SERVICES - Pretoria.
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587 P.0O. BOX 912387 SILVERTON 0127
Tel. :012-800 1299
Fax. :012-800 3034
Emall : lizette breiting@sgs.com

JEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diversion (301-00204/13)
ADDRESS: P.O BOX 72292
LYNNWOOD RIDGE Your Ref: 556/18
0040 Our Rel:  PL/24422d
Altention: Mr Kenneth Matotoka Date Reported:  04.02,2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/056 A9/058 A9/059 A9/060
Sample Description Resldual Andesite Colluvium Residual Andesite | Resldual Andesite
g::irwon Rolres Test method UoM
Additional Info TP9/1 (600-1900) | TP14/1 (100-1500) | TP14/2 (1500-3100) | TP16/1 (1000-2700)
Client Ref No G19-0021 G19-0023 G19-0024 G19-0025
Clay Content SANS 6244 Ya 23.9 29,5 8.5 53

|Remarks: Sampled by client.

Test covered, not part of scope of accreditation

ZL
for SGS Matrolab (Pty) Ltd. Technical Si : B, van Miekerk/L, Breitin
This document is issued by the pany under its General Conditions of
MATROLARB IS NOW PART QF SGS, THE WORLD'S LEADING Senvice accessible at hitp:/ww'Sgs,com/en/Terms and Conditions.aspx

INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY, Attention Is drawn to the limitalion of lability, indemnification and jurisdiction

Issues defined therein.




_S_GSL MaTroLAB

SGS MATROLAB (PTY) LTD 256 Brander street, Jan Niemand Park,
- CIVIL ENGINEERING SERVICES - Pretoria,
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587 P.O. BOX 912387 SILVERTON 0127
Tel, :012-B00 1299
Fax. :012-800 3034
Emall : lizette.brelting@sgs.com

TEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diverslon (301-00204/13)
ADDRESS: P.O BOX 72292
LYNNWOOD RIDGE Your Ref:  556/18
0040 Our Ref:  PL/24422
Attention: Mr Kenneth Matotoka Date Reported:  17.01.2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/061 AG/062 A9/063 A9/064
Sample Description Fill Fill Fill Fill
;::Erl ption Source Test method uom
Additional Info BTPS/1 BTP6/1 BTPB/1 BTP11/1
Client Ref No G19-0026 G19-0027 G19-0028 G19-0029
Darker than Darker than Darker than
Organic Impurities SANS 5832 L/s/D ref.solution ref.solution vaf soliition Same as ref.solutlon

Remarks: Sampled by cllent. S

Test covered, not part of scope of accreditation

for SGS Matralab (Pty) Ltd. Technlcal ory: B, van Niekerk/L, Breitl

This document is issued by the Gdmpany under its General Condilions of
Service accessibila at hilp:fwny sgs.com/en/Terms and Condilions.aspx
Attention is drawn lo the limitalion of liability, indemnificalion and jurisdiclion

Issues definad thereln.

MATROLAB IS NOW PART OF SGS, THE WORLD'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY,




m MATROLAB

5G5S MATROLAB (PTY) LTD 256 Brander strest, Jan Niemand Park,
- CIVIL ENGINEERING SERVICES - Pretorla.
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587 P.O. BOX 912387 SILVERTON 0127

Tel. :012-800 1299
Fax. :012-800 3034
Emall : lizette.brelting@sgs.com

TEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diverslon (301-00204/13)
ADDRESS: P.0 BOX 72292
LYNNWOOD RIDGE Your Ref:  556/18
0040 Our Ref:  PLf24422a
Attention: Mr Kenneth Matotoka Date Reported:  17.01.2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/065
Sample Description Fill
Test
Source Test method uom
description Additional Info BTPL9/1
Client Ref No G19-0030
Darker than
Organic Impurities SANS 5832 L/s/D Vol kit

|Remarks: Sampled by cllent.

Test covered, not part of scope of accreditation

\
for SGS Matrolab (Pty) Ltd. Technical Sigivatory: B. van Niekerk/L. Brelting

This document is [ssued by the Company under its General Condilions of
MATROLAB IS NOW PART OF §GS, THE WDRLD'S LEADING Senvice accessible el hip:/iwwwy.sgs.comen/Terms and Conditions.aspx

. . Adtention is drawn lo the limitation of liability, Indemnification and jurisdicti
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY. Im“";a;amminl ability, inde jurisdiction
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Testing Laboralory

MATROLAB

$GS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -

256 Brander Street, Jan Niemand Park, Pretoria
P.0 Box 912387 Silverlon,01 27

Reg.No.: 2003/021980/07 - VAT. Reg.No.; 4040210587 Tel - (012) BOO 1299
a SANAS Accredited Testing Labhoratory, No. T0025 Fax . (012) BOO 3043
Email : bennie.vannieker@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOOD RIDGE Your Ref : 556/18
0040 Our Ref : PL/24422
Attention: Mr Keneth Matokoka Date Reported 1 18.02.2019

FOUNDATION INDICATOR (ASTM: D422)

Sample No. : 519-0022(057) material Description : Residual Dolerite SILTY SAND
gg'ethN"' fIgg;’;m Clay (%) | SWt(%) | Sand (%) | Gravel (%) | Classification
S : Jennings 786 1.2 76.7 56 SAND
Liquid Limit (%) 140 Astm 7.6 328 58.1 16 SILTY SAND
Plasticity Index .18 British Standard | 2.8 17.7 73.9 5.6 SILTY SAND
i 1 0, .
Linsar Shiakdge (o) 5.9 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample : 11 70 z - 70 /20 .
P.RA. Classification : A-6(3) 607 9 = ‘A’ Line 60]
a
Unified Soil Classificati: SC 5 50 il & 50] / VERY HIGH g.g
Activity L 3.67 2 40] & 407 0.5
Heave Classification : LOW 'E 30 © 307 /
. 15 [ E 1
Grading Modulus :1.07 & 20 - )/ i 20
Percentage (<0.002) :3.0 0 © A0 o 10]
: = o] — il
Moisture Content (%) : 22.1 00 10 20 30 40 50 60 70 80 90 100 09 10 20 30 40 50 60 70
Licuid Limit (%) Percentage (<0.002)
15 PARTICLE SIZE DISTRIBUTION
"
w g0 Vi
0 e I i
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g il
E 80 /
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< a0
% 20
j=] ’-"'-”
[ N =] [1=] [=] mlo o|lolo [=1f=][=] H=] (=] (=] (=] (=) o [=] (=] =] Q Qoo
g m-“ | (] Il)% [l N=] wn|o|wn [=1k=]l=]0"s] o (=] wn Q (=] (=] [=] (=] (=] oo
s BE|o|le o|go|la|c | =|a|la | =|ola|~ 0 D o =1 ] q|le|w|m| gala
=D glala g|gelala | oflale | SQolo b 3 = e 3 w| | e| | oo
nw=lg5|a o|olo|lo|a | a|la|le | oalo|la =1 o =] o L = |~ | ®| wm| A~
y O {=][=]
23 ole|o | Hollo o | v | » < w | 8| 8| 8| 838
?‘;l_ o (E (2N ) I~ oojeo| oo | o ||~ | || = = mn [Tz} o =] (=] - b 2l Tk A2
JENN CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client.
FORM: A6
4.4.0(SGS)(2016.08.31) Technical Signatory : B.Van Niekerk / A.Verwey / S\ﬂ?ewnath
This :Incunwnus [ssugd by the Company wnder its General Condifion of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING gervice acceasibie ol HlpAv sas convenTorms and Condilons.asox

INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.

Issuss defined therein.
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" Tertng Labaratery

VIATROLAB

SGS MATROLAB (PTY) LTD 256 Brander Sireel,Jan Ni 1 Park,Praloria.
- CIVIL ENGINEERING SERVICES - P.O Box 912307, Silverton, 0127

Req.No.: 2003/021980/07 - VAT, Reg.Mo.: 4040210587 Tel.  :(012) 800 1259

a SANAS Accredited Testing Laboratory, No, T0025 Fax  :(012) 800 3043

Email : bennievanniekerk@sgs.com

TEST RESULTS

KNIGHT PIESOLD CONSULTING
P.O BOX 72292

LYNNWOOD RIDGE

0040

Attention: Mr Keneth Matokoka

Project : Karee Rand Diversion (301-00204/13)

Your Ref : 556/18
Our Ref 1 PL/24422
Dale Reported 1 04.02.2018

FOUNDATION INDICATOR (ASTN: D422)

Sample No. 1 G19-0013(048) | Material Description : Colluvium SANDY CLAY
o s Ciay (%) | SWL(%) | Sand (%) | Gravel (%) | Classification
i ' Jennings 30.6 14.0 526 28 SANDY GLAY
Liquid Limit (%) 128 Astm 30.6 18.9 46.9 16 SANDY CLAY
Plasticity Index ;12 British Standard | 26.8 7.9 504 2.8 CLAYEY SAND
Linear:Bheiniiage (%) 6.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM | o
Pl of Whole Sample : 11 z - = £ /2.0 i
P.R.A. Classification : A-6(4) 607 S - ¢ ‘A’ Line : 601 p
Unified Soil Classificati: SC % 501 s ’250 / VERTHIOH to-7
Activity £0.38 2 40] & & 407
Heave Classification : LOW §3ﬂ' - g 30
Grading Madulus 1 0.63 S 201 / o % 207
Percentage (<0.002) :29.0 101 fsgbj?ﬁ/@(@ & 107
0( M M M M
Moisture Content (%) 8.2 0 6 10 20 30 40 50 60 70 80 90 100 00 40 20 30 40 50 60 70
Liguid Limit (%) Percentage (<0.002}
100 PARTICLE SIZE DISTRIBUTION
% 90
w 80 A
0] /
z 70 /
ﬁ 60
® 50 "
(1} 40 __.--“
E ,.-"""'—.-“--
< 30
=
= 20
2
© 10
0
o o[ | aldelelelalele<sklz | e8] & B[ & HNEHBEBEEE
ssEla|e | 8188155 |al5|8|358s | 2|88 g 2 SRR R
nn=|lalg o|dlcla|c | ale|o | oals|le o =] a o ~ Lol B Bl Bl
i g (=] [=] [= [=] =]
<dilala | a|=ys|s|s]als| e | 8|95 5 | 8 g|8|8|8|s8s
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS ClAY | suT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL

Remarks : Sampled by client.

A

Technical Signatory : B.Van Niekerk / A Verwey / S Bewnalil

4.4.0(5GS)(2016.08.31)
- ‘!l;hla id::cum!rldl':‘:!::nrﬂ Mﬂmmﬂ?ﬂ"ﬁr s G;m"' c:lnldhl'lrign of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING ot St 16 Ihe fmbad of i abl 1, Hdomm ond uriion

INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. saues dofinad theroln.




SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.Mo.: 2003/021980/07 - VAT. Reg.MNo. 4040210587

a SANAS Accredited Testing Laboratory, No. T0026

VIATROLAB

P.O BOX 72292

0040

LYNNWOOD RIDGE

KNIGHT PIESOLD CONSULTING

Altention: Mr Keneth Matokoka

FsSanas

256 Brander Street,Jan Niemand Park Pratoria.
P.0O Box 912387, Silverton, 0127

Tel, :(012) 800 1299
Fax  :(012) 800 3043

Email : bennia.vanniekerk@sgs.com

TEST RESULTS
Project : Karee Rand Diversion {301-00204/13)
Your Ref : 556/18
Our Ref : PLI24422
Date Reported 1 04.02.2018

Tasking Labstalory

FOUNDATION INDICATOR (ASTM: D422)

Sample No.
Hole No.
Depth

Liquid Limit (%)
Plasticily Index

Activity

Grading Modulus

Linear Shrinkage (%)
Pl of Whole Sample

P.R.A. Classification
Unified Soil Classificati: SC

Heave Classification

Percentage (<0.002)
Moisture Content (%) : 16.4

1 G19-0014(049)
(TP
: 1300-3100

51

R |
:13.5
214

L A-2-7(3)

:0.74
: MEDIUM
11,73
1190

[ Material Description ; Ferruginised Colluvium CLAYEY SAND
Clay (%) Silt (%) Sand (%) | Gravel (%) | Classification
Jennings 203 6.0 26.2 47.4 SANDY CLAY
Astm 20.3 4.9 65.4 4.4 CLAYEY SAND
British Standard | 19.0 8.5 25.1 47.4 SANDY CLAY
CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM 1.0
70 2 - :|: . 70 /2.0 :
60T 9 % % 'A' Line 601
. 50T ] "“ésa- / VERY HIGH |g 7
E 401 & 407 g'g
P .
£ 30t p g 307 /
8 20t U e@ 2 20t
i Lo Z 10
107 7 DI r
0 és)ﬂ{ﬁ : —— 0 ——————————+
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)

FORM: AB

4.4.0(SGS)(2016.08.31)

Technical Signatory : B.Van Niekerk / AVerwey / S, Beddath
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<88|2le | &|S|s|8 | Q||| Qeks | 5|3 2 g AL
JENN  CLAY SILT | SAND GRAVEL

FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND | SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE

BS CLAY | ST SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks : Sampled by client.

MATROLAB IS NOW PART OF 5GS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY,

This documanl is ssuad by the Company under s General Condillon of
Service accessibla al Wiodfvevy.sos.comienTerms and Condilions.asox
Altenitian [s deawn Lo the imitation ef Hebiiy, Indemnlficalion and judzsdiclion
Issues definad {hareln.
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5G5S MATROLAB (PTY) LTD 256 Brander Strest,Jan NI d Park,Prataria,
- GIVIL ENGINEERING SERVICES - P.0 Box 812387, Silverion,0127
Reg.No.: 2003/021900/07 - VAT. Reg.MNo.: 4040210507 Tel. :(012) 8OO0 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax  :(012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOOD RIDGE Your Ref . 556118
0040 Our Ref : PLi24422
Altention: Mr Keneth Matokoka Date Reported 1 04.02.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : G19-0015(050) | Material Description : Alluvium SANDY CLAY
g:'em“‘" M Clay (%) | S (%) | Sand (%) | Gravel (%) | Classification
e : Jennings 30.9 136 54.5 1.0 SANDY CLAY
Liquid Limit (%) 139 Astm 30.9 266 425 0.0 SANDY CLAY
Plasticity Index . 18 British Standard | 27.3 19.5 52.2 1.0 CLAYEY SAND
0, .
Linear Shrinkage (%) +8.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whole Sample @17 70 z - i 70 /2_0 .
P.R.A. Classification : A-6(8) 601 S '|':|:" % ‘A Line 60
L]
Unified Soil Classificati: GL % 50] 5 2 50] / VERT HIGH Jo.y
- ° 0, 0.6
Aclivity 1063 £ 40 (@ 40 / 0.5
Heave Classification : MEDIUM 8 30 S 307 HIGHZ
, 5] el @@ |
Grading Modulus 10,49 5 20 y 5 20
Percentage (<0.002) :27.0 10 59 ,«s( D@ & 101 Lo
Moisture Content (%) :13.3 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
- PARTICLE SIZE DISTRIBUTION
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THHEE SHEEHEE AR e | B | §3|88 =8
'tﬁ'tng-da o|olc|lala | a|ld|e | o|lalc|o o o =} ol - LI2& 5] el
ﬂ% . salzle | glalis | Ytlsls n e @ 8 8|l8|8|8 ale
g&aﬁﬂ & 58 31 2132 | 9338 r~ p: @ @ - =3 =N = I
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks :  Sampled by client.
FORM: A6
4.4,0(8GS)(2016.08,31) Technical Signatory : B.Van Niekerk / ANenwey ! S.Dewnath
This documenl is Issued by Ihe Company undar lls General Condilion of
MATROLAB IS MOW PART OF SGS, THE WORLDS'S LEADING gﬂmg ;f:;:mwl :lullﬂalncmmwes! amfarﬂarms and Conﬂrill‘!]m as0x
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY, lssupa pfiad Mibestn,
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MATROLAB

SGS MATROLAB (PTY) LTD 256 Brandar Streel,Jan Niemand Park,Pretoria.
- CIVIL ENGINEERING SERVICES - P.O Box 912367,Silverlon,0127
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587 Tel.  :(012)800 1299
a SANAS Accredited Testing Laboratory, No. T0026 Fax  :(012) 800 3043
Email : bennis.vanniskerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.0O BOX 72292
LYNNWOOD RIDGE Your Ref : 556118
0040 Our Ref : PL/24422
Altention: Mr Keneth Matokoka Date Reported 1 04.02,2019
FOUNDATION INDICATOR (ASTNM: D422)
Sample No, : G19-0016(051) | Material Description : Alluvium SILTY SAND
JIRE 15 s Clay (%) | Sit (%) _ [Sand (%) | Gravel (%) | Classification
o : Jennings 6.7 4.3 22.1 66.9 CLAYEY SAND
Liquid Limit (%) 160 Astm 6.7 6.6 49.1 374 SILTY SAND
Plasticity Index =27 British Standard | 4.7 7.0 21.6 66.9 SILTY SAND
i 0, .
Linear Shrinkage (%), :10.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whole Sample  : 5 Y = - 70 /2_0 :
P.R.A. Classification : A-2-7(0) 60 S g 'A' Line 60T
o |
Unified Soil Classificati: SM x 50T g 4 50 / WERGHIEE S0y
- o 'E L 0.6
Aclivity :1.00 £ 40 “ 40 / 0.5
Heave Classification : LOW g 307 & g 307
1
Grading Modulus ~ :2.35 420 ! / % 20]
ol —
: o7 ol DEC a 10
Percentage (<0.002) : 5.0 1 é?r mﬁd) @) - il .
Moisture Content (%) :23.3 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percenlage (<0.002)
it PARTICLE SIZE DISTRIBUTION
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© 10
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saE|2[2 | 2|3A312[3|3|s|5|SSElS | 5] S R 3! a2 gl 5| Al
i g o b=
g%%vm ol koo | o2 | SEE - = s 9 2 5’5%2218-18-
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client.
FORM: A6
4.4.0(SGS)(2016.08.31) Technical Signalory : B.Van Niekerk / A Verwey /8.Dewnath
This documant s Issued by the Comeany undar Its Genoral Condillan of
MATROLAB 1S NOW PART OF SGS, THE WORLDS'S LEADING Servce accaeskie l Nieciws s Coft i ama. ind Coadtionsasnd
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. issues defined thareln.
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505 MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -

Reg.No.: 2003/021980/07 - VAT, Req No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0025
TEST RESULTS

P.O Box 812387, Silverlon, 0127

Tel.  :(012) 8001299

Fax  :(012) 800 3043

Emall :bennle.vanniekerk@sgs.com

0040

KNIGHT PIESOLD CONSULTING
P.O BOX 72292
LYNNWOOD RIDGE

Altention: Mr Keneth Matokoka

Project : Karee Rand Diversion (301-00204/13)
Your Ref 1 556/18

Our Ref 1 PLi24422

Date Reported 1 04.02.2019

256 Brandar Streat,Jan Niemand Park, Praloria.

fsanas

" Testig Lakoratry

FOUNDATION INDICATOR (ASTM: D422)

FORM: A6

4,4.0(SGS)(2016.08.31)

Technical Signatory : B.Van Niekerk / AVerwsf / S.08wnalh

Sample No. 1 G19-0017(052) | Material Description : Alluvium SANDY CLAY
gg“‘;?“ Jiae Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classification
s ' Jennings 44.5 13.8 403 14 SANDY CLAY
Liquid Limit (%) 148 Astm 44.6 18.6 36.5 03 SANDY CLAY
Plasticity Index 1 28 British Standard | 41.4 19.3 38.0 1.4 SANDY CLAY
LoearShiinkegei(8) 2 19;3 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _ |
Pl of Whole Sample  : 26 Y z < o /2_0 J
P.R.A. Classification : A-7-6(14) 60T Q % % ‘A’ Line . 80T
Unified Soil Classificati: CL 507 5 2 50( / VERY HIGH g-;
Activily :0.63 2 401 & % 40t s
Heave Classification : HIGH ;‘530' @0 i g 3o /
Grading Modulus ~ ; 0.44 & 20] - o 5 207
Percentage (<0.002) :41.0 107 G@K@@D o 101
; P i + e ——+ e ————+——+
Moisture Content (%) : 12.1 0 070 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
6 PARTICLE SIZE DISTRIBUTION
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a2 A A EEREEEEEIE g g ABBEBEEE
HEHLE ESHE ZIS|8 [ g2et | 8| 8|8 g | B 815|883
nw<|olo o|olo|la|o | o|a|o == (=1 K=1 a o a o ~ | v~ | m| @ | wiajr~
d8lcle | oledele|alale | daelelz | 818l s 2 8 HEEBEES:
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks : Sampled by client.

MATROLAB IS NOW PART OF 5GS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.

Altention Is drawn lo the
Issues dafinod thorein,

This documen |5 Fssied by (he Comoany under I3 Goneral Conditlon of
Sarvice accessible &l hitoJfww.sns.com/

enTerms and Candilians asox
Ificatlon and |urisdlcll

lon of llability, ind



MIATROLAB

a SANAS Accredited Testing Laboratory, No. T0025

SGS MATROLAB (PTY)LTD
- CIVIL ENGINEERING SERVIGES -
Reg.No.: 2003/021880/07 - VAT, Rag.No.; 4040210587

sanas

" Tesling Labesslary

286 Brander Streat,Jan Niemand Park,Pratoria.
P.O Box 912367 Silverton 0127

Tel.  :(012) 8001299

Fax  :(012) 800 3043

Email :bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72282
LYNNWOOD RIDGE Your Ref : 556/18
0040 our Ref | PLi24422
Altention: Mr Kenelh Matokoka Dale Reported  : 04.02.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : G19-0018(053) IMatariaI Description : Nodular Ferricrete CLAYEY SAND
gg'“mm" 51506?700 Clay (%) |Silt(%) |Sand (%) |Gravel(%) | Classification
B ' Jennings 12.8 4.9 195 62.9 SANDY GLAY
Liquid Limit (%) 242 Astm 12.8 8.7 335 45.0 CLAYEY SAND
Plasticity Index | British Standard | 11.5 T2 18.4 62.9 SANDY CLAY
i 0, -
Linear Shrinkage. (%) 2 9.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample  :7 z < = 70 /2‘0 :
P.R.A. Classification : A-2-7(1) 607 9 = g ‘A’ Line 60]
[}]
Unified Soil Classificati: SC 3 50 H 550 / e g-;
Activity £ 0,58 240 @ % 407 7
Heave Classification : LOW ;E 30t £ g 3ot
Grading Modulus 210 & 20( } B % 207
; 101 { T 107
Panjcantage (<0.002) :12.0 : @@j{ ) @) >
Moisture Content (%) : 10.7 0 10 20 30 40 50 60 70 80 90 100 06 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
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Balele | oloolelz| efeje |tz | 5] 2] = 5 | 8 5|8[8|8| g8
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL
Remarks: Sampled by client.
FORM: A6
4.4.0(5G5)(2016.08.31) Technical Slgnatory : B.Van Niekerk / AXferweyXS. Dewnalh
This dacumen Is [ssued by the Company under lis General Gandillon of
MATROLAB I8 NOW PART OF SGS, THE WORLDS'S LEADING Aonion = et 1o 1 et o Koty IndersnsiEation and fuisdichon
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Issuea dafined horeln.




SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVIGES -
Reg.No.: 2002/021980/07 - VAT. Reg.No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0026

VIATROLAB

sfsanas

' Teslng Labanatary

256 Brander Street,Jan Niemand Park, Pretoria,
F.0 Box 912367, Silverion,0127

Tel. :{012) 800 1209

Fax  :(012) 0600 3043

Emall ; bannle.vanniekerk@sgs.com

TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOQD RIDGE Your Raf : 556/18
0040 Our Ref 1 PL/24422
Alttention; Mr Keneth Matokoka Date Reported : 04.02.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. . G19-0019(054) | Material Description : Residual Andesite SILTY CLAY
gg'eth"' ’,:Opgéf j— Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classification
e ' Jennings 432 21.7 33.2 19 SANDY CLAY
Liquid Limit (%) 146 Astm 132 28.6 28.0 0.3 SILTY CLAY
Plasticity Index 124 British Standard | 36.4 31.9 29.9 1.9 SANDY CLAY
LingarShrinkage (). < 11 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample : 22 = z 70 /2.0 f
P.RA. Classification : A-7-6(14) 60} 2 |3 Aline ] | 60]
Unified Soil Classificali: CL 507 u 50t / VERY HIGH g-;
Activity 1 0.61 240 401 0.5
Heave Classification : MEDIUM 30 @ 3ot
Grading Modulus ~ :0.37 §20 n v 20
Percentage (<0.002) :36.0 10 ;p 7 DID) 10
Molsture Content (%) : 19.2 05 10 20 30 40 50 60 70 80 90 100 00 {0 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client,
FORM: A8
4.4,0(5G8){2016.08.31) Technical Signatory : B.Van Niekerk / AMerweY/ S.Dewnalh
This dosurncnl s kssued by tho Comoany under lls General Condillon of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING iﬁ?#ﬁ::ﬁﬁ?:l&'ﬁ‘fu’"ﬁﬂ ||m1|nuannflmﬁnummmmg:mmud:m:ﬂm
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Iszues dafinec! fherein,
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b - <7 Teatog Latanatery
5GS MATROLAB (PTY)LTD 256 Brander Street,Jan Niemand Park,Protoria.
- CIVIL ENGINEERING SERVICES - P.O Box 912387, Silvarlon, 0127
Reg.No.: 2003/021980/07 - VAT, Reg.No.: 4040210587 Tel. :{012)B00 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax  :(012)B00 3043
Email : bennie vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72282
LYNNWOOD RIDGE Your Ref . 556/18
0040 Our Ref cPLI24422
Attention: Mr Keneth Matokoka Date Reported :04.02.2019
FOUNDATION INDICATOR (ASTN: D422)
Sample No. : G19-0020(055) [Material Desciiption : Residual Andesite CLAYEY SILT
e T Clay (%)_|SI(%) | Sand (%) | Gravel (%) | Classification
P ) * Jennings 18.0 216 43.1 17.3 CLAYEY SAND
Liquid Limit (%) :39 Asim 18.0 43.1 25.6 13.3 CLAYEY SILT
Plasticity Index 142 British Standard | 14.4 28.3 39.9 17.3 SILTY SAND
LingerShrinfags (), 108 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM ,
Pl of Whale Sample  : 9 70 z - = 70 /2'0 g
P.R.A. Classification : A-6(6) 607 S |2 2 ‘A’ Line 2 O -
Unified Soil Classificati: ML % 507 5 8 507 / gg
Activity 1 0.64 2 401 G @ 407 / 0.5
Heave Classification : LOW § 301 © 30f
7 | @ B ol
Grading Modulus 1 0.80 S 20 5 20
Percentage (<0.002) :14.0 o & : o 107
Moisture Content (%) : 19.1 03 40 20 30 40 50 60 70 80 90 100 90 10 20 30 40 50 60 70
Liciuid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
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i 2 sl gl gg2
cB8lelx | 2|=Rln|a|slala|dsels | a|r|e 2 | & JEEEES:
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks: Sampled by client.
FORM: AG
4.4.0(SGS)(2016.08.31) Technlcal Signatory : B.Van Niekerk /A Verkey / S.Dewnath
This d¥cument is issued by Ihe Comoany under ils General Condillon of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Saruice acoasilin 81 Mo Sas. comvLITama B0d otalons ans
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Issuos defined Ihorein,
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M eateg Labenstery
8GS MATROLAB (PTY) LTD 266 Brander Streel Jan Mismand Park,Preloria,
- GIVIL ENGINEERING SERVICES - P.O Box 912387 Silverlon, 0127
Reg.No.: 2003/021980/07 - VAT, Reg.No.: 4040210587 Tel.  :{012)800 1299
a SANAS Accredited Testing Lahoratory, No. T0026 Fax  :(012) 800 3043
Emall : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOOD RIDGE Your Ref : 556/18
0040 Our Ref | PL/24422
Attention; Mr Keneth Matokoka Date Reported :04.02,2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : G19-0021(056) | Material Description : Residual Andesite CLAYEY SAND
gg'eth”‘" fggg_’:m Clay (%) | SIL(%) | Sand (%) |Gravel (%) | Classification
ol ' Jennings 200 184 36.2 25.4 CLAYEY SAND
Liquid Limit (%) 142 Astm 20.0 326 336 138 CLAYEY SAND
Plasticity Index 14 British Standard | 16.2 24.4 34.0 25.4 CLAYEY SAND
i 1 () '
Linear Shrinkage (%) :5.5 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM .
Pl of Whole Sample 9 70 = - - 70 /2‘0 '
P.RA, Classification : A-7-6(5) 607 S % 2 ‘A'line | | 60] e
()]
Unified Soil Classificati: ML 50 H T550 / VERYHIGE $017
! I 06
Activity :0.56 240 @ & 40 / 05
Heave Classification : LOW E 30T a e g 30
L i
Grading Modulus ~ : 1.07 8 207 o A'/ e Z 20
Percentage (<0.002) :16.0 10 @jg{ﬂ@ a 107
; S —— e :
Moisture Content (%) :33.5 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
Y00 PARTICLE SIZE DISTRIBUTION
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dalele | o|snlz|e] a5 | gasla | 8|88 e | 8 3|8|8[8|gee
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM | COARSE
BS CLAY | SIT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks : Sampled by client.
FORM: A6
4.4,0(SGS)(2016.08.31) Technical Signatory : B.Van'Niekerk / A.Verwey / S.Dawnath
This dacumonl ks ssued by the Company undar ils Genaral Condillan of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Service necostiba ot hinihwisascomjenrTeims and Condijans asox
INSPEGTION, VERFICATION, TESTING AND CERTIFICATION COMPANY, fssues dalined Ihereln.
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MIATROLAB

a SANAS Accredited Testing Laboratory, No. T0025
TEST RESULTS

5G5S MATROLAB (PTY) LTD
-CIVIL ENGINEERING SERVICES -
Reg.No.: 2002/021380/07 - VAT, Reg.Mo.: 4040210587

256 Brander Street,Jan Niomand Park,Preloria.
P.0O Box 9123087, Silverton,0127

Tel.  :{012) 800 1299

Fax :(012)B800 3043

Email : bennie.vanniekerk@sgs.com

KNIGHT PIESOLD CONSULTING
P.O BOX 72292

LYNNWOOD RIDGE

0040

Altention: Mr Keneth Matokoka

Projact : Karee Rand Diversion (301-00204/13)
Your Ref : 556/18
Our Ref . PL/24422

Date Reported :04.02.2019

FOUNDATION INDICATOR (ASTN: D422)

Sample No. 1 G19-0023(058) | Materlal Description : Colluvium SANDY CLAY
g?“ f%ﬂm Ciay (%) | SI(%) | Sand (%) |Gravel (%) | Classification
il : Jennings 30.0 7.7 515 0.8 SANDY CLAY
Liquid Limit (%) 134 Astm 30.0 335 365 0.0 SANDY CLAY
Plasticity Index 115 British Standard | 26.4 22l 50.0 0.8 CLAYEY SAND
Linear Shiinkage O 7.9 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whale Sample : 14 70 > = = 70 /2'0 :
P.R.A. Classification : A-8(8) 607 S = % "A’ Line . 60T
Unified Soil Classificati: CL 50 = @ 50f / VERLHISh S09
- 3 | 0.6
Activity 10.54 E40 i @ 40 0.5
Heave Classification : MEDIUM %30 g £ /
Grading Modulus 1 0.46 22 o9 /I/ e 5 201
Percentage (<0.002) : 26.0 10 /%@@ T 10
Moisture Content (%) : 13.6 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0,002)
500 PARTICLE SIZE DISTRIBUTION
90 .
E 80 B il
L] L~
o /
z 70 v
b §
@ 60
o.
= 50 /.f
E 40 —_—
’.f‘
=2
s 20
=
© 10
e o128 | 8l aeleleTelele [ akle | 28] ¢ s | s 888§§§'3
aE|S|o clegglels | 5 wla| I~ o i ol =1 N|a|® ) 1t=3
s0E|2|3 | 3|333[3 1813 | 43513 18| 3 ol > gleldl k| Boe
. g (=1 (=] alo o | gqolo
Ldglela | |sps|s|ale|e|dszls | x| 8]= g | 8 g|g|g|g|ase
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE | FINE MEDIUM | COARSE | FINE MEDIUM | COARSE
BS CLAY | SIT SILT SILT SAND SAND SAND GRAVEL | GRAVEL | GRAVEL

Remarks: Sampled by client.

4.4.0(SGS)(2016.08.31)

Technical Signatory :

B.Van Niekerk / AV&rwey /'S Dewnath

This documen] Is [ssued by the Company under its General Conditlan of

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. I8suo3 dofined Ihareln,
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7 Testing Labesstory
5GS MATROLAB (PTY) LTD 256 Brander Street,Jan Niamand Park, Preloria.
- CIVIL ENGINEERING SERVICES - P.0 Box 912367 Silverlon,0127
Reg.No.: 2003/021080/07 - VAT. Rag.Mo.: 4040210687 Tel. :(012)800 1299
a SANAS Accradited Testing Laboratory, No. T0025 Fax - (012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.0 BOX 72292
LYNNWOOD RIDGE Your Ref : 556/18
0040 Our Ref 1 PLI24422
Attention: Mr Keneth Malokoka Date Reported :04.02.2019
FOUNDATION INDICATOR (ASTIM: D422)
Sample No. : G19-0024(059) | Material Description : Residual Dolerite SILTY SAND
LAk s it o Clay (%) | SW(%) | Sand (%) | Gravel (%) | Classification
s : Jennings 3.0 17 78.2 15 SILTY SAND
Liquid Limit (%) 132 Astm 3.0 34.1 62.8 0.2 SILTY SAND
Plasticily Index 7 British Standard | 1.2 209 76.4 1.5 SILTY SAND
. . .
Linsar Shiinkage (%) 225 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , |
Pl of Whole Sample : 4 70 = - = 70 /2.0 E
P.R.A. Classification : A-4(0) 80T ] = % 'A' Line 607
Unified Soil Classificati; SM % 597 s B50 / VERE H Joy
Activity :4.00 2 401 @
Heave Classification : LOW E' 3ot & =
Grading Modulus ~ : 1.04 8 207 / ae
Percentage (<0.002) :1.0 10] ' ,ﬂjgj@ @
Moisture Content (%) : 17.0 0 5 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
{00 PARTICLE SIZE DISTRIBUTION
90 P4
§ 80 //
g 70
@ 60
&
50 ~ gam
w /
> 40 =
E 30 /
2 20 /
5 L™
© 10 —
—_a
e, =(2l8 | BlEBIEIS|2|8|8|S88E | 8|8 |8 g g MBEBEEE
BNEIBIS | 8/888|5| 5|88 |ddfals | = 4| S S K o ald| | A
hn<|c|lo o|ddld|o | o|lala | dlola|lo o a o ol b 2121 8|5 J8L
‘;E%F‘- | olele|~ | {9 | |RNE e I o ,3_ §§§§°22
JENN  CLAY SILT ] SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks : Sampled by client.
FORM: A6
4.4,0(8GS)(2016.08.31) Technical Signatory : B.Van Niekerk / AVerwey / S.Ddwna¥y
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SGS MATROLAB (PTY)LTD 256 Brander Street, Jan Niemand Park,Preloria.
- CIVIL ENGINEERING SERVICES - P.0 Box D12387, Sllverlon,0127
Reg.No.; 2003/021980/07 - VAT, Reg.No.: 4040210567 Tel. :(012) 80D 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax - (012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Karee Rand Diversion (301-00204/13)
P.O BOX 72292
LYNNWOOD RIDGE Your Ref : 55618
0040 Qur Ref s PL/24422
Atlention: Mr Keneth Matokoka Date Reported 1 04.02.2019
FOUNDATICN INDICATOR (ASTM: D422)
Sample No. 1 G19-0025(060) ] Material Description : Residual Dolerite SAND
g:'e“?"‘ f;rggg’gmo Clay (%) | Silt (%) Sand (%) | Gravel (%) | Classification
P : Jennings 1.0 55 834 1041 SAND
Liquid Limit (%) 128 Astm 1.0 1.3 84.3 3.3 SAND
Plasticity Index ¢ 8§ British Standard | 0.8 6.9 82.3 10.1 SAND
0, .
LinsarShrinkcage. (%) 2.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample : 2 70 > = » 70 /2‘0 :
P.R.A, Classification : A-1-b(0) 601 9 h:" % ‘A Line 6ot
1]
Unified Soil Classificati: SW-SM s 50] - 2507 / e L’ [
g 404 IS | 0.6
Activity 2,00 240 @ @ 40 / _y os
Heave Classification : LOW g 307 . E 30T HIGH:
Grading Modulus 1 1.60 8 20] o i o e
Percentage (<0.002) :1.0 101 @ ,&%@@ o {oT
Moisture Gontent (%) : 8.1 0 010 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
PARTICLE SIZE DISTRIBUTICN
100 [—
E 90
% 80
@ /
z 70
7 /
g 60
o /
s 50 7
E 40 7
30
g 20 ar
i
.-""H
< 1o ——
mloa wla olaolo (=] ] fm] L} (=] (=1 o [=] (=] o (=] [=1 (o] [ ]
soe|5(8 | B|BEIS|Z|EIRIE|E2EE | BIE|5 = S g/8|8| 8|98
ANglSls | alealala | alala | 9o=|e = |8 % S ~ alal|al|n| dele
nmlclo o|clajo|a | o|la|e | o o|s|e o o =] o b ||| > B2
v @ o
B e | | flafa | ofo]e | winfus | =] | 8 g8 | & ?.?.Esﬁéé
JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks : Sampled by client.
FORM: A6
4.4.0(SG5)(2016.08,31) Technical Slgnatory : B.Van Niekerk / ANesdioy ?‘&Dewaaih
“This documer s Issiied by he Comeany under its Genoral Condillan of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Em:m:mg',m%m;“j-ﬁg’gﬁﬂfjm,fﬁ:‘mi‘-;",""lm"ﬁ'.ﬁ;"ﬁ'gm
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY, tisuey dafinad thewln.




o %?Jlﬁﬁgn&mllﬁgosewrces—- S,an asS
257 Henning Street, Jan Niemand Park, Pretoria e i
M ATRUH. AB Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601 Ul
. E-mail: info@matrolab.co.za Website: www.matrolab.co.za
5 Reg No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client KNIGHT PIESOLD (PTY) LTD Dale Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2019-8-34 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/050
Field Number G19-0015
Client Reference 556/18
Depth (m) 0-2500
Position TP2/M1
' X
Coordinates v
Descriplion Alluvium
Additional information Sampled by client
Calcrele/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
> 63 mm 100
@ 50 mm 100
S 37.5 mm 100
o 28 mm 100
& 20 mm 100
S 14 mm 100
5 5 mm 100
o 2 mm 99
0.425 mm 93
0.075 mm 57
Grading Modulus 0.51
Soil Mortar Analysis
Coarse Sand 2.0-0.425 6
Coarse Fine Sand 0.425-0.250 10
Medium Fine Sand 0.250-0.150 10
Fine Fine Sand 0.150-0.075 17
Silt and Clay <0.075 57
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit % 39
Plasticity Index % 18
Linear Shrinkage i % 8.5
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density | kg/m® 1666
Optimum Moisture | % 15,7
CBR SANS 3001: GR40 ucs ITS
Test Type CBR| UCS | ITS |[CBR| UCS | ITS |CBR| UCS | ITS |CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
» i @100% | o | 3.1 | | ! 5
g | @98% | T |25 | | |
-g % ! @ 97% | g 23 | 5
g0 | @9% | < | 18 ! ! . |
= | @9%3% | 8 | 15 i | | |
N ‘ @9% | = | 1.1 ; ; l |
Value @ Mod. AASHTO effort .' i 1 |
Swell (%) @ Mod, AASHTO effort 4.6 \ i | |
Classifications
HRB A-6(8)
coLTO

TRH14
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SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -

257 Henning Street, Jan Niemand Park, Pretoria
Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601
E-mail: info@matrolab.co.za Website: www.matrolab.co.za
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TO025

rodited Testing Laboratory, No, T0025 Req No.: 2003/029180/07 — VAT Req No.: 4040210587
Client KNIGHT PIESOLD (PTY)LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No. : 2019-S-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. A9/050 & |Laboratory No. | A9/050 @] o |
Field Number G19-0015 Maximum Dry Density & Optimum Molsture Content SANS 3001: GR30
Client Reference 556/18 MDD kg/m® 1666
Depth (m) 0-2500 OMC % 15.7
Position TPoN California Bearing Ratio . SANS 3001: GR40
Compaction Data
Coordinates X Moisture % 16.8
g Dry Density | kg/m® | 1667 1684 1507
Compaction % |100.0 950 904
Description Alluvium Penetration Data
250 mm| 3 2 1 i
= i : ; CBR at 500mm| 3 2 1 !
Additional information | Sampled by client 250mml 2 5 1 -
Calcrete/Crushed Swell % 46 55 | 56
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100 =
75 mm 100 =
63 mm 100 - &
2 | 50 mm 100 o 100 = =
§ ' 37.5 mm 100 E =
o 28 mm 100 -
5 20 mm 100 B
g 14 mm 100 $ ===
3] 5 mm 100 ; : -
o 2 mm 99 '__H,._;——-**“““‘Mwwwh
0.425 mm 93 1 —
0.250 mm 84 88 90 92 94 96 98 100 102
0.150 mm 74 Compaction (%)
| 0.075 mm 57 Interpolated CBR Data
Grading Modulus 0.5 @ 100% O 3
Soil Mortar Analysis i@ 98% T 3
Coarse Sand 6 v @ 97%] g 2
Coarse Fine Sand 10 aQ l@ 95%] = 2
Medium Fine Sand 10 @ 93%| o 2
Fine Fine Sand 17 @ 90%| 2 1
Silt and Clay B |@ SANS3001 Midpoint 2
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 39 HRB (AASHTO) A-6(8)
Plasticity Index (%) 18 COLTO
Linear Shrinkage (%) 8.5 TRH14
100 — ] + —t 4
80 Zisid
2 =
'ﬁ 60 g
& 40 2
&
£ 20
w
0.01 —e— AS/050 0.1 1 10 100
Fine | Medium | Coarse Fine | Medlum i Coarse
== Sand Gravel




SGS MATROLAB LTO
- CIVIL ENGIISJI:ETE\;EINE SERVICES — S a n as
257 Henning Street, Jan Niemane Park, Pretoria R G, o, st
EMH ATH@LA Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601 003
E-mail: info@matrolab,co.za Website: www.matrelab.co,za
Reg No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client KNIGHT PIESOLD (PTY)LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2018-8-34 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/051
Field Number G19-0016
Client Reference 556/18
Depth (m) 1400-3100
Position TP3/M1
. X
Coordinates Yy
Description Alluvium
Additicnal information Sampled by client
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o 63 mm 100
? 50 mm 100
P 37.5 mm 100
o 28 mm 88
ﬁ’ 20 mm 87
& 14 mm 84
= 5 mm 74
o 2 mm 58
0.425 mm 49
0.075 mm 37
Grading Modulus 1.66
Soil Mortar Analysis
Coarse Sand 2.0-0.425 16
Coarse Fine Sand 0.425-0.250 5
Medium Fine Sand 0.250-0.150 6
Fine Fine Sand 0.150-0.075 10
Silt and Clay <0.075 63
Atterberg Limits SANS GR10,GR11,GR12
Liguid Limit % 60
Plasticity Index % 27
Linear Shrinkage | % 10
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density | ko/m® 1704
Optimum Moisture | % 13
CBR SANS 3001: GR40 ucs ITS
Test Type CBR| UCS | ITS [CBR| UCS | ITS [CBR| UCS | ITS | CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
- ' @100% | o | 24 | | | | '
B @9%% | T | 22 | i | | | I
4 LI @97% | g 2 | ! | | |
&g | @95% | < |18 | [ | | ! |
g | @93% | 8 | 1.6 | | | | : |
- @90% | = | 13 | | | |
Value @ Mod. AASHTO effort | | | , | |
swell (%) @ Mod. AASHTO effort 6.8 | | | | |
Classifications
HRB A-7-5(4)
COoLTO
TRH14




_;;ﬂa-]mmd[gnﬂ Testing-Lahosat
KNIGHT PIESOLD (PTY) LTD

~ IVIATROLA

ay-hlo TO025

SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES —
257 Henning Street, Jan Niemand Park, Pretoria
Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601
E-mail: info@matrolab.co.za Website: www.matrolab.co,za
Req No.: 2003/029180/07 — VAT Req Mo.: 4040210587
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TO025

Client Date Received 09/01/2019
Projecl Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No. : 2019-5-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD |NDICATOR REPORT
Laboratory No. AD/051 4 [Laboratory No. | A9/051 & | m |
Field Number G19-0016 Maximum Dry Density & Optimum Molsture Content SANS 3001: GR30
Client Reference 556/18 MDD ka/m® 1704
Depth (m) 1400-3100 OoMC % 13
Position TP3/1 California Bearing Ratio SANS 3001: GR40
Compaction Data
. X Moisture % 14.6
Cosrdingtes % DiyDensity  kg/m® | 1682 1 1698 | 1512
Compaction % |100.0, 95.0 @ 89.9
Description Alluvium Penetration Data
2680mm| 2 | 2 1
- ; ; CBR at 500 mm| 2 2 1
Additional information | Sampled by client 750 mml 2 5 1
Calcrete/Crushed Swell % 68 | 79 83
Stabllizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
g 50 mm 100 . = =
§ 37.5 mm 100 2 =
a 28 mm 88 =
& 20 mm 87 & - B
& 14 mm 84 . =F =
8 5 mm 74 : =
o 2 mm 68 _—— Freeareeet
0.426 mm 49 1 — —
0.250 mm 46 a8 a0 92 94 96 o8 100 102
0.150 mm 43 Compaction (%)
0.075 mm 37 Interpolated CBR Data
Grading Modulus 1.6 @ 100%, E 2
Soil Mortar Analysis @ 98% T 2
Coarse Sand 16 o @ 97%, g 2
Coarse Fine Sand 5 8 @ 95% i 2
Medium Fine Sand 6 @ 93% o 2
Fine Fine Sand 10 @ 9% = 1
Silt and Clay 63 @ SANS3001 Midpoint 2
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 60 HRB (AASHTO) A-7-5(4)
Plasticity Index (%) 27 COLTO
Linear Shrinkage (%) 10.0 TRH14
100 - PR
— b———4
80 p——
o ’,_/"""
g 60 —
LT 1|
?!’.;, 40 —
£ 20
g 0 o = 43 & 45—t it
0.01 e AQ/051 0.1 1 10 100
Fine | Medium Coarse Fine | Medium | Coarse
= Sand Gravel
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- CIVIL ENGINEERING SERVICES -

257 Henning Street, Jan Niemand Park, Pretoria

Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601
E-mail: info@matrolab.co.za Website: www.matrolab.co.za
Reg No.: 2003/029180/07 — VAT Reg No.: 4040210587
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Client KNIGHT PIESOLD (PTY)LTD
Project Karee Rand Diversion (301-00204/13)
Project No 2019-S-34

Date Received
Date Reported
Page No.

09/01/2019
07/02/2019
of

MATERIALS TEST REPORT

Laboratory Number
Field Number
Client Reference
Depth (m)

Position

Coordinates

Description

Additional information
Calcrete/Crushed

AB/056
G19-0021
556/18
600-1900

TP

Residual Andesite

Sampled by client

Value @ Mod. AASHTO effort
Swell (%) @ Mod. AASHTO effort

|
|
|

Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
= 63 mm 100
7 50 mm 100
& 37.5 mm 100
= 28 mm 100
g 20 mm 100
& 14 mm 89
5 5 mm 86
o 2 mm 74
0.425 mm 64
0.075 mm 52
Grading Modulus 1.1
Soll Mortar Analysis
Coarse Sand 2.0-0.425 14
Coarse Fine Sand 0.425-0.250 3
Medium Fine Sand 0.250-0.150 4
Fine Fine Sand 0.150-0.075 10
Silt and Clay <0.076 70
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit % 42
Plasticity Index % 14
Linear Shrinkage | % 55
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density . kg/m® 1671
Optimum Moisture | % 14.7
CBR SANS 3001: GR40 ucs ITS
Test Type CBR| UCS | ITS [CBR| UCS ' ITS | CBR | UCS | ITS | CBR | ucs | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
@100% | o | 1.8 | l | : ! '
2 @98% | T [ 17| | | | 1 | | ;-
fg ek 2l - | -
8 Q @95% | < | 16 | | | | | |
i @93% | 3 | 14 | | | | J |
- @90% | = | 13| | | ' ‘ |
| l | |
I | I l

Classifications

HRB
COLTO
TRH14

A-7-6(5)
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SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES ~

257 Henning Street, Jan Niemand Park, Pretoria

Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601

E-mail: info@matrolab.co.za Website: www.matrolab.co.za
eg No.: 2003/029180/07 — VAT Reqg No.: 4040210587
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Client KN?(?HT PIESOLD (PTY)LTD Date Received 09/01/20189
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Praject No. 2019-5-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. A9/056 & |Laboratory No. | ASI056 @ | .|
Field Number G19-0021 Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference 556/18 MDD ka/m® 1671
Depth (m) 600-1900 oMC % 14,7
Posltion PO/ California Bearing Ratio : SANS 3001: GR4D
Compaction Data
- X Moisture % 13.5
S ¥ Dry Density  kg/m° | 1687 = 1601 | 1538
Compaction % | 100.0 948 | 91.2
Description Residual Andesile Penetration Data
250 mm| 2 2 | 1
- Samplede by CBR at 500mm| 2 2 Il 5
Additional information cliont 2s0mml 2 5 | 4 :
Calcrete/Crushed Swell % 4.4 47 62 |
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
e 50 mm 100 , 100 _
% 37.6 mm 100 3 =
o 28 mm 100 >
2 20 mm 100 ]
g 14 mm 99 = 0
8 5 mm 86
S 2 mm S e N R sl e S A Sl ey et wvishies diviad
0.425 mm 64 1
0.250 mm 62 88 90 92 94 98 98 100 102
0.150 mm 59 Compaction (%)
0.075 mm 52 Interpolated CBR Data
Grading Modulus 1.1 @ 100%! E 2
Soll Mortar Analysis @ 9% T 2
Coarse Sand 14 |@ 97% g 2
Coarse Fine Sand 3 m @ 95% : 2
Medium Fine Sand 4 ©la 93% ;6 1
Fine Fine Sand 10 @ 90%| 1
Silt and Clay 70 @ SANS3001 Midpoint 2
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 42 HRB (AASHTO) A-7-6(5)
Plasticity Index (%) 14 COLTO
Linear Shrinkage (%) 6.5 TRH14
100 == P
80 =]
= L
% 60 H——— =1
[ «
E 40
£ 20
8
E 0 " = - = = 5o 2
GO ks 0.1 1 10 100
Fine [ Medium | Coarse Fine | Medium | Coarse
= Sand Gravel
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10025 Reg No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client KNIGHT PIESOLD (PTY) LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2019-S-34 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/059
Field Number G19-0024
Client Reference 556/18
Depth (m) 1500-3100
Position TP14/2
. X
Coordinates Yy
Description Residual Dolerite
Additional information Sampled by client
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o 63 mm 100
i 50 mm 100
b 37.5 mm 100
P 28 mm 100
8 20 mm 100
5 14 mm 100
L 5 mm 100
o 2 mm 99
0.425 mm 60
0.075 mm 37
Grading Medulus 1.04
Soil Mortar Analysis
Coarse Sand 2.0-0.425 39
Coarse Fine Sand 0.425-0.250 7
Medium Fine Sand 0.250-0.150 6
Fine Fine Sand | 0.150-0.075 10
Silt and Clay | <0075 37
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit I % 32
Plasticity Index . % 7
Linear Shrinkage ! % 2.5
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density | kg/m® 1880
Optimum Moisture | % 14.8
CBR SANS 3001: GR40 ucs ITS
et Ty CBR| UCS | ITS |CBR| UCS | ITS [CBR| UCS | ITS |CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) (kPa)
= j @100% | o [ 5.9 | i : ! ' , -
2 @98% | £ | 47 : . |
5 % | @ 97% . g 4.2 I | ; |
&0 @9%% | < | 34 ; | ; |
2 | @93% | B | 27 | i | |
N @9% | = | 2 | l l
Value @ Mod. AASHTO effort - ! | | '
Swell (%) @ Mod. AASHTO effort 45 | | | | ; |
Classifications
HRB A-4(0)
COoLTO
TRH14
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SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES —
257 Henning Street, Jan Niemand Park, Pretoria

Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601
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Client KNIGHT PIESOLD (PTY)LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No. 2019-8-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD IN DICATOR REPORT
Laboratory No. A9I059 @ [Laboratory No. | A9/059 @ | m |
Field Number G19-0024 Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference 556/18 MDD kg/m® 1880
Depth (m) 1600-3100 OMC % 14.8
Posltion TP14/2 California Bearing Ratio : SANS 3001: GR40
Compaction Data
. X Moisture % 13.8
CHAMIREIEST | DryDensity  kg/m® | 1894 < 1802 1705
Compaction % |100.0 951 | 90.0
Description Residual Dolerite Penetration Data
250 mm| 5 4 2
o ; 5 CBR at 500mm| & 3 2
Additional information | Sampled by client 750mml 5 3 P
Calcrete/Crushed Swell % 45 58 1.7
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
2 50 mm 100 , 100
a 37.5 mm 100 - :
o 28 mm 100 ;
& 20 mm 100 o
0] o 10 ; -
: i I Jortt
=4 ram) ——
E 2 mm 99 ——r— -
0.425 mm 60 1
0.250 mm 53 a8 90 92 94 96 98 100 102
0.150 mm 47 Compaction (%)
0.075 mm 37 Interpolated CBR Data
Grading Modulus 1.0 ‘@ 100% | E 6
Soil Mortar Analysis - 98% T 5
Coarse Sand 39 @ 9% g 4
Coarse Fine Sand 7 |@ 95% ¥ 3
Medium Fine Sand 6 ©l@ 9% 3 3
Fine Fine Sand 10 @ 90% = 2
Silt and Clay 37 |@ SANS3001 Midpoint 5
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 32 HRB (AASHTO) A-4(0)
Plasticity Index (%) 7 COLTO
Linear Shrinkage (%) 2.5 TRH14
100 + o ¢ e
Fa
80
o / |
E 60 ——
& 40 ,/’H
2 i =
£ 20
8
g 0 - = i+ #* l—u 1
0.01 —+— AQ/059 01 1 10 100
Fine | Medlum | Coarse Fine ] Medium | Coarse
—— Sand Gravel
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Client KNIGHT PIESOLD (PTY) LTD Date Received 09/01/2019
Project Karee Rand Diversion (301-00204/13) Date Reported 07/02/2019
Project No 2018-5-34 Page No. of
MATERIALS TEST REPORT
L.aboratory Number A9/060
Field Number G19-0025
Client Reference 556/18
Depth (m) 1000-2700
Position TP18/M
; X
Coordinates v
Description Residual Dolerite
Additional information Sampled by client.
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
ol 63 mm 100
o 50 mm 100
Z 37.56 mm 100
@ 28 mm 100
RC 20 mm 100
G 14 mm 100
L 5 mm 97
o 2 mm 90
0.425 mm 38
0.075 mm 12
Grading Modulus 1.6
Soil Mortar Analysis
Coarse Sand 2.0-0.425 58
Coarse Fine Sand 0.425-0.250 16
Medium Fine Sand 0.250-0.150 7
Fine Fine Sand 0.150-0.075 5
Silt and Clay <0.075 14
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit : % 28
Plasticity Index ' % 5
Linear Shrinkage | % 2 _
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Denslty | kg/m® 1895
|Optimum Molsture | % 10.7
CBR SANS 3001: GR40 ucs ITS
Test Typo CBR| UCS | ITS [CBR| UCS | ITS [CBR| UCS | ITS | CBR| UCS | ITS
(%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)| (%) | (kPa) | (kPa)
- @100% | © |[41.6] ~ g ' ;
ki @ 98% | = |28 = - i
g 8 @ 97:,4, ‘ g 22.7 | | | |
;E) &) @ 95% . [ 15.2 | | ?
b= @93% | B |10.1] | ! |
= @9%0% | = | 55 | | | ; | | |
Value @ Mod. AASHTO effort | ! ' i | I
Swell (%) @ Mod. AASHTO effort 0.2 | | " | | |
Classifications
HRB A-1-b(D)
coLTo GB
TRH14 G10
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257 Henning Street, Jan Niemand Park, Pretoria e it
M A"ﬂ“ﬁ@ IL A Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601 L
E-mail: info@matrolab.co.za Website: www.matrolab.co.za
AS.Accradited Testing Laboratory, blo, T0025 Reqg No.: 2003/029180/07 — VAT Req No.: 4040210587
Client :  KNIGHT PIESOLD (PTY)LTD Date Received : 09/01/2019
Project . Karee Rand Diversion (301-00204/13) Date Reported : 07/02/2019
Project No. : 2019-S-34 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. A9/080 & [Laboratory No. | A9/060 & | w |
Field Number G19-0025 Maximum Dry Densily & Optimumn Molsture Content SANS 3001; GR30
Client Reference 556/18 MDD ka/m® 1895
Depth (m) 1000-2700 OMC % 10.7
Position TP16H California Bearing Ratio SANS 3001: GR40
Compaction Data
. X Moisture % 11.4
Getrdingies Y Dry Density | kq/m® | 1872 1788 1697
Compaction | % [100.0 956 907
Description Residual Dolerite Penetration Data
250mm| 42 16 6 ;
s : ; Sampled by CBR at 5.00 mm| 50 15 6 !
Additional information cllont. 750 mml 48 15 5
Calcrete/Crushed Swell % 02 | 04 | 07 '
Stabilizing Agent Natural Final Moisture (%) i
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
2 50 mm 100 , 100
ﬁ 37.5 mm 100 % | —ia == 4.-“
o 28 mm 100 > ; B o ol e
5 20 mm 100 & A=
9 14 mm 100 5 10 4= === e e e e e e e
c ——=
3 5 mm 07 e e -
&2 2 mm a0
0.425 mm 38 1
0.250 mm 24 a8 90 92 94 96 98 100 102
0.150 mm 17 Compaction (%)
0.075 mm 12 Interpolated CBR Data
Grading Modulus 1.6 @ 100% © 42
Soil Mortar Analysis @ 98% = 28
Coarse Sand 58 o @ 97% g 23
Coarse Fine Sand 16 0 @ 95% B 15
Medium Fine Sand T @ 93% © 10
Fine Fine Sand 5 @ 9% = 6
Silt and Clay 14 |@ SANS3001 Midpoint 27
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 28 HRB (AASHTO) A-1-b(0)
Plasticity Index (%) 5 COLTO G8
Linear Shrinkage (%) 2.0 TRH14 G10
100 — . o -
80
- | i i il oA
£ 50 P
; T2
‘é—} 40 g
£ 2 ]
E ] e
E 0 o .- = & sl it
0.01 —+— AQ/060 0.1 1 10 100
Fine [ Medium | Coarse Fine I Medium | Coarse
—— Sand Gravel
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Client KNIGHT PIESOLD (PTY)LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-S-34 Page No. 3 of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number A9/050
Field Number G19-0015
Client Reference 556/18
Depth (m) 0-2500
Position TP2/1
Coordinates $
Description Alluvium
Additional Information
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density | kg/m? 1574 1641 1664 1661 1604
Moisture Content % 13.3 14.3 15.3 16.3 17.3
Max. Dry Density | kg/m? 1666
Optimum Moisture: % 15.7
NB! Air-Void curves might be based on assumend Specific Gravity values.
1680 -
1660 ] \\
= 1640 \
5 ra 5
Z 1620 - / \
2
a
£ 1600 7
1680 J/
1560
12 13 14 15 16 17 18
Moisture Content (%)
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u 291 - No.: 4040210587
Client KNIGHT PIESOLD (PTY)LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-5-34 Page No. of

SGS MATROLAB (PTY) LTD

- CIVIL ENGINEERING SERVICES -
257 Henning Street, Jan Niemand Park, Pretoria
Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601
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MOISTURE DENSITY RELATIONSHIP

Laboratory Number A9-051
Field Number G19-0016
Client Reference 556/18
Depth (m) 1400-3100
Position TP3/1
: X
Coordinates v
Description Alluvium
Additional Infermation
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density | kg/m? 1572 1636 1679 1705 1659
Moisture Content % 9.8 10.8 11.8 12.8 13.8
Max. Dry Density | kg/m?®
1704
Optimum Moisture ! %
13
NB! Alr-Vold eurves might be based on assumend Specific Gravity values.
/""0_“‘\
1700 / \
1680 // \\
,5 1660 // ¥
o
£ 1640 - e
2
a /
> 1620
a
1600 - /
1580 //
1560 -
9 10 11 12 13 14 16

Moisture Content (%)
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SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
257 Henning Street, Jan Niemand Park, Pretoria
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Reqg No.: 2003/029180/07 — VAT Reqg No.: 4040210587
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Client KNIGHT PIESOLD (PTY) LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No; 2019-S-34 Page No. of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number A9/056
Field Number G19-0021
Client Reference 556/18
Depth (m) 600-1900
Position TPY/1
: X
Coordlnates v
Description Residual Andesite
Additional Information
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density | kg/m?® 1565 1619 1662 1666 1593
Moisture Content % 12.1 13.1 14.1 15.1 16.1
Max. Dry Density ~ kg/m?*
1671
Optimum Moisture | %
4.7
NBI Air-Void curves might be based on assumend Specific Gravity values.
1680 =
]
1660 - / / \\
1640 N
% / \
K"y 1620 # \
£ /
c I\
g 1600 / x
g
1580 //
1560
1540
1 12 13 14 156 16 17
Molsture Content (%)
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257 Henning Street, Jan Niemand Park, Pretoria e
M A‘H‘R@ L AB Tel: +27 (0)12 800 1299 Fax: +27 (0)12 800 3601 o
—— . 1 - E-mail: info@matrolab.co.za Website: www.matrolab,co.za
a SANAS.Accredited Testing Lahoratory, Mo, T0025 Req No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client & KNIGHT PIESOLD (PTY) LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-S-34 Page No. ! of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number A9/059
Field Number G19-0024
Client Reference 556/18
Depth (m) 1500-3100
Position TP14/2
, X
Coordinates y
Description Residual Dolerite

Additional Information

Calcrete / Crushed
Stabilizing Agent Natural

Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Maodified AASHTO
Dry Density kg/m? 1788 1824 1880 1805 1751
Moisture Content | % 12.9 13.9 14.9 15.9 16.9

Max. Dry Density | kg/m?®
1880

Optimum Moisture %

| 14.8

NBI Alr-Void curves might be based on assumend Specific Gravity values.
1900 +— .

1880 /4“\
1860 A <
1840 ,/ \
1820

1800 / \
1780 /

1760 \

1740

Dry Density (kg/m?)

1720

12 13 14 156 16 17 18

Molsture Content (%)
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Client : KNIGHT PIESOLD (PTY) LTD Date Received: 09/01/2019
Project Date Reported: 17/01/2019
Project No: 2019-5-34 Page No. of
MOISTURE DENSITY RELATIONSHIP
Laboratory Number AS/060
Field Number G19-0025
Client Reference 556/18
Depth (m) 1000-2700
Position TP16/M1
A X
Coordinates v
Description Residual Dolerite
Additional Information
Calcrete / Crushed
Stabilizing Agent Natural
Maximum Dry Density & Optimum Moisture Content - SANS 3001: GR30
Compactive Effort: Modified AASHTO
Dry Density kg/m? 1817 1842 1888 1890 1867
Moisture Content % 8.2 9.2 10.2 11.2 12.2
Max. Dry Density = kg/m?
1895
Optimum Moisture %
10.7
NBI Air-Void curves might be based on assumend Specific Gravity values.
1900
L]
1890 // \\e\
1880 /, AN
#~ 1870
E
5 /
= 1860
: /
£ 1850
: /
£ 1840 /
1830 /
1820
0\_,/
1810
7 8 9 10 11 12 13
Moisture Content (%)
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Reg No.: 2003/029180/07 - VAT Req No.: 4040210587

256 Brander street, Jan Nlemand Park,

Pretorla.

P.0. BOX 912387 SILVERTON 0127

Tel, :012-800 1299
Fax. :012-800 3024

Email : lizette.breiting@sgs.com

TEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diversian (301-00204/13)
ADDRESS: P.O BOX 72292
LYNNWOOD RIDGE Your Ref;  556/18
0040 Our Ref:  PL{24422b
Attention: Mr Kenneth Matotoka Date Reported:  04.02.2019
i PROPERTIES OF AGGREGATE AND SAND
Lab no A9/048 A9/049 A9/050 AG/051
) Ferruglnised >
Sample Description Colluvium Colluvium Alluvium Alluvium
;z:iri tion e Test methad UoM
P Additional Info TP1/1 (300-1300) | TP1/2 (1300-3100) TP2{1 (0-2500) TP3/1 (1400-3100)
Client Ref No G19-0013 G19-0014 G19-0015 (19-0016
Clay Content SANS 6244 B 27.7 31.9 17.2 29.6

Test covered, not part of scope of accreditation

for SGS Matrolab (Pby) Ltd. Technical Signa

MATROLAR IS NOW PART OF SGS, THE WORLD'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFIGATION COMPANY.

van Niekerk/L. Breltin
This document Is Issuad by the Company under its General Conditions of
Senvice accessible al Mip:fwww.sgs.comlen/Terms and Condilions.aspx
Attention Is drawm to the limilalion of liabilily, Indemnificalien and jurisdiclion
Issuas defined theraln.




WIATROLAB

- CIVIL ENGINEERING SERVICES -
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587

256 Brander street, Jan Niemand Park,
Pretoria.
PO, BOX 912387 SILVERTON 0127

Tel, :012-800 1299
Fax. :012-800 3034
Emall : lizette.breiting@sgs.com
TEST RESULTS
CLIENT; KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diversion (301-00204/13)
ADDRESS: P.0 BOX 72292
LYNNWOOD RIDGE Your Ref:  556/18
0040 Qur Ref:  PLf24422¢c
Attention: Mr Kenneth Matotoka Date Reported: ~ 04.02.2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/052 A9/053 A9/054 AD/055
Sample Description Alluvium Nodular Ferricrete | Resldual Andesite | Resldual Andesite
g::z o Source Test method oM
Additional Info TP4/1 (0-1700) TPG/1 (400-1700) | TP8/1 (1000-1B00) | TP8/2 (1800-3000)
Client Ref No G19-0017 G19-0018 G19-0019 G19-0020
Clay Content SANS 6244 % 237 23.2 30.7 14,6

|Remarks: Sampled by client.

Test covered, not part of scope of accreditation

MATROLAR IS NOW PART OF SGS, THE WORLD'S LEADING
INSPEGTION, VERIFICATION, TESTING AND CERTIFIGATION COMPANY,

for SGS Matrolab (Pty) Ltd. Technical SI?@QQRB. van Niekerk/L, Brelting

This document is issuad by the Comfiany under its General Conditions of
Senvice accessible at hitp:wvav.sgs.comlen/Terms and Cenditions.aspx
Aftention is drawn to the limilation of ability, Indemnificelion and jurisdiclion

issues defined thereln.




256 Brander street, Jan Miemand Park,

- CIVIL ENGINEERING SERVICES - Pretoria.
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587 P.0O. BOX 912387 SILVERTON 0127
Tel. :012-800 1299
Fax. :012-800 3034
Emall : lizette breiting@sgs.com

JEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diversion (301-00204/13)
ADDRESS: P.O BOX 72292
LYNNWOOD RIDGE Your Ref: 556/18
0040 Our Rel:  PL/24422d
Altention: Mr Kenneth Matotoka Date Reported:  04.02,2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/056 A9/058 A9/059 A9/060
Sample Description Resldual Andesite Colluvium Residual Andesite | Resldual Andesite
g::irwon Rolres Test method UoM
Additional Info TP9/1 (600-1900) | TP14/1 (100-1500) | TP14/2 (1500-3100) | TP16/1 (1000-2700)
Client Ref No G19-0021 G19-0023 G19-0024 G19-0025
Clay Content SANS 6244 Ya 23.9 29,5 8.5 53

|Remarks: Sampled by client.

Test covered, not part of scope of accreditation

ZL
for SGS Matrolab (Pty) Ltd. Technical Si : B, van Miekerk/L, Breitin
This document is issued by the pany under its General Conditions of
MATROLARB IS NOW PART QF SGS, THE WORLD'S LEADING Senvice accessible at hitp:/ww'Sgs,com/en/Terms and Conditions.aspx

INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY, Attention Is drawn to the limitalion of lability, indemnification and jurisdiction

Issues defined therein.
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SGS MATROLAB (PTY) LTD 256 Brander street, Jan Niemand Park,
- CIVIL ENGINEERING SERVICES - Pretoria,
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587 P.O. BOX 912387 SILVERTON 0127
Tel, :012-B00 1299
Fax. :012-800 3034
Emall : lizette.brelting@sgs.com

TEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diverslon (301-00204/13)
ADDRESS: P.O BOX 72292
LYNNWOOD RIDGE Your Ref:  556/18
0040 Our Ref:  PL/24422
Attention: Mr Kenneth Matotoka Date Reported:  17.01.2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/061 AG/062 A9/063 A9/064
Sample Description Fill Fill Fill Fill
;::Erl ption Source Test method uom
Additional Info BTPS/1 BTP6/1 BTPB/1 BTP11/1
Client Ref No G19-0026 G19-0027 G19-0028 G19-0029
Darker than Darker than Darker than
Organic Impurities SANS 5832 L/s/D ref.solution ref.solution vaf soliition Same as ref.solutlon

Remarks: Sampled by cllent. S

Test covered, not part of scope of accreditation

for SGS Matralab (Pty) Ltd. Technlcal ory: B, van Niekerk/L, Breitl

This document is issued by the Gdmpany under its General Condilions of
Service accessibila at hilp:fwny sgs.com/en/Terms and Condilions.aspx
Attention is drawn lo the limitalion of liability, indemnificalion and jurisdiclion

Issues definad thereln.

MATROLAB IS NOW PART OF SGS, THE WORLD'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY,
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5G5S MATROLAB (PTY) LTD 256 Brander strest, Jan Niemand Park,
- CIVIL ENGINEERING SERVICES - Pretorla.
Reg No.: 2003/029180/07 - VAT Reg No.: 4040210587 P.O. BOX 912387 SILVERTON 0127

Tel. :012-800 1299
Fax. :012-800 3034
Emall : lizette.brelting@sgs.com

TEST RESULTS
CLIENT: KNIGHT PIESOLD CONSULTING Project:  Karee Rand Diverslon (301-00204/13)
ADDRESS: P.0 BOX 72292
LYNNWOOD RIDGE Your Ref:  556/18
0040 Our Ref:  PLf24422a
Attention: Mr Kenneth Matotoka Date Reported:  17.01.2019
PROPERTIES OF AGGREGATE AND SAND
Lab no A9/065
Sample Description Fill
Test
Source Test method uom
description Additional Info BTPL9/1
Client Ref No G19-0030
Darker than
Organic Impurities SANS 5832 L/s/D Vol kit

|Remarks: Sampled by cllent.

Test covered, not part of scope of accreditation

\
for SGS Matrolab (Pty) Ltd. Technical Sigivatory: B. van Niekerk/L. Brelting

This document is [ssued by the Company under its General Condilions of
MATROLAB IS NOW PART OF §GS, THE WDRLD'S LEADING Senvice accessible el hip:/iwwwy.sgs.comen/Terms and Conditions.aspx

. . Adtention is drawn lo the limitation of liability, Indemnification and jurisdicti
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY. Im“";a;amminl ability, inde jurisdiction




5GS MATROLAB (PTY) LTD

nas

Teslng Labaratory

+sa

MIATROLAB
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Reg.No.: 2003/021880/07 - VAT, Reg, Mo.. 4040210587

a SANAS Accredited Testing Laboratory, No. T0025

256 Brander Street,Jan Niemand Park,Pretaria,
P.0 Box 912387, Silverton,0127

Tel.  :(D12) 800 1299

Fax  :(D12) 8003043

Email : bennie.vanniekerk@sgs.com

P.O BOX 72292

0040

LYNNWOOD RIDGE

KNIGHT PIESOLD CONSULTING

Attention: Mr Keneth Matotoka

TEST RESULTS
Project : Kareerand Diversion New
Your Ref 1 2736
Our Ref : PL/26790
Date Reported :09.04.2019

FOUNDATION INDICATOR (ASTM: D422)

Sample No. L ABIT08 | Material Description : Residual Dolerite SILTY SAND
gglemNo. g:;; 2!300 Clay (%) Silt (%) Sand (%) | Gravel (%) | Classification
L ‘ Jennings 256 75 5.3 30.7 SAND
Liquid Limit (%) 130 Astm 2.5 4.5 60.3 22.7 SILTY SAND
Plasticity Index ;10 British Standard | 0.7 10.3 58.2 307 SAND
5 Y = o
Lisat ShehieghOn 260 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM . -
Pl of Whole Sample  : 4 70 = = b 70 /2‘0 .
P.RA. Classification : A-2-4(0) 607 g |2 g ‘A’ Line 50t
o |
Unified Soll Classificati: SC » 50T s S 50 / VERE Hish 207
_ 8 o @ -l 0.6
Activity : 4.00 £ 40 & & 40 / 05
Heave Classification : LOW E 307 o b g 307
Grading Modulus 177 é 207 E s e % 207
Percentage (<0.002) 1.0 101 &@j;?’r@ ® & 10]
L i I : ¢ i g 5 5 g
Moisture Content (%) :18.9 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
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JENN CLAY SILT | SAND GRAVEL
FINE MEDIUM COARSE
ASTM CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks: Sampled by client.
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_SGS VIATROLAB

SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0025

TEST RESULTS

P.0 Box 912387, Silverton, 0127

Tel < (012) 800 1299
Fax  :(012) 800 3043
Email : bennie.vanniekerk@sgs.com

£sanas

256 Brander Street,Jan Miemand Park, Preteria,

© Tesling Laberatery

KNIGHT PIESOLD CONSULTING Project : Kareerand Diversion New
P.O BOX 72292
LYNNWOQOD RIDGE Your Ref L 2736
0040 Our Ref ' PL/26790
Attention: Mr Keneth Matotoka Date Reported :08.04.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. :AS710 | Material Description : Residual Dolerite SANDY SILT
e e e s Clay %) | St (%) [ Sand (%) | Gravel (%) | Classification
e ' Jennings 1.4 17.0 67.2 44 SILTY SAND
Liquid Limit (%) : 54 Astm 1.4 438 435 13 SANDY SILT
Plasticity Index 120 British Standard | 4.0 27.3 64.4 4.4 SILTY SAND
! S
Lisir@hvinkalnie) ©10A CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample  : 15 > & 70 /2_0 -
P.RA, Classification : A-7-5(9) 60 g |2 e I |
Unified Soil Classificati: MH s SOT - 2507 / VERE HIBR 07
Activity :3.75 2 407 ‘{E 407
Heave Classification : LOW E 301 ] S 30
‘ - () =
Grading Modulus 10,75 520 520
Percentage (<0.002) :4.0 107 & j{DO & 107
Moisture Content (%) : 13.1 0 310 20 30 40 50 60 70 80 90 100 05 40 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
186 PARTICLE SIZE DISTRIBUTION
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JENN CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
. FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks :  Sampled by client.
G19-0104
FORM: A6
4.4.0(5GS)(2016.08.31) Technical Signatory : B.Van Niekerk / AVerwey / S.Dewnath
This document Is issued by the Company under s Seneral Condifion of
IMATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING e Lo the T T PN T e e Al e
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. Iscus dafined thereln.
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VIATROLAB

SGS MATROLAR (PTY) LTD 256 Brander Street,Jan Niemand Park, Preloria,
- CIVIL ENGINEERING SERVICES - P.Q Box 912387 Silverton,0127
Reg.No.: 2003/021980/07 - VAT. Reg.No.. 4040210687 Tel.  :{012) 8001299
a SANAS Accredited Testing Laboratory, No. T0025 Fax - {012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Kareerand Diversion New
P.0O BOX 72292
LYNNWQOD RIDGE Your Ref 12738
0040 Qur Ref - PL/26790
Altention: Mr Keneth Matotoka Date Reported 1 09.04.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. D A9/ | Material Description : Colluvium SANDY CLAY
ke i e L Clay (%) | SIt(%) [ Sand (%) | Gravel (%) | Classification
S ‘ Jennings 40.2 13.9 45.5 04 SANDY CLAY
Liquid Limit (%) 140 Astm 40.2 272 326 0.0 SANDY CLAY
Plasticity Index 119 British Standard | 32.5 247 42 4 0.4 SANDY CLAY
i 1 0, .
Lingnr:Shtinkage (26) 106 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _
Pl of Whole Sample : 18 [ = < 7o /2_0 :
P.R.A. Classification : A-6(10) 80T 9 g ‘A' Line 60T
Q
Unified Soil Classificati: CL X 50 g g 501 VERE HIGH gg
Activity £ 0.55 2 40] & 401 / 0.5
Heave Classification : MEDIUM §30 . g 307 HIGH
Grading Modulus ~ :0.37 8 20 . 6“/’) 2 20t
Percentage (<0.002) ; 33.0 10] F@j_”('ﬁ)@ & 10]
‘ -?‘_? ¥ ! @ + + + + + + + + + + +
Moisture Content (%) : 14.0 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
100 PARTICLE SIZE DISTRIBUTION
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JENN CLAY SILT ' SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks :  Sampled by client.
G19-0105
FORM: AB
4.4.0(8GS)(2016.08.31) Technical Signatory : B.Van Niekerk / A.Verwey / S.Dewnath N

—— : ghis Idocumnl‘ll Ilgllssuﬁl h_mhe Comm{m&'ﬂer its Gerrllglg_‘! cn%Tl?mm of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Servios aacessibie at Mier/Amw.sas conven/Tenns and Condilons aso
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. fagues daflnad thereln.
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MATROLAB

S5GE MATROLAB (PTY) LTD 256 Brander Street,Jan Niemand Park, Pratoria,
- CIVIL ENGINEERING SERVICES - P.0O Box 912387, Silverton 0127
Reg.No.. 2003/021980/07 - VAT. Reg Mo.: 4040210587 Tel. :(012) 8001299
a SANAS Accredited Testing Laboratory, No. T0025 Fax :(012) 80O 3043
Email : bennie vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Kareerand Diversion New
P.Q BOX 72292
LYNNWOOD RIDGE Your Ref 12736
0040 Our Ref : PL/26790
Attention: Mr Keneth Matotoka Date Reported :09.04.2019
FOUNDATION INDICATOR (ASTM: D422)
Sample No. CA9/712 | Material Description : Colluvium CLAYEY SAND
g:lethNo. Ig; %200 Clay (%) Silt (%) Sand (%) | Gravel (%) [ Classification
e & ' Jennings 24.8 18.9 488 7.4 CLAYEY SAND
Liquid Limit (%) : 50 Astm 24.8 322 38.2 48 CLAYEY SAND
Plasticity Index 122 British Standard | 14.5 32.5 45.6 7.4 SILTY SAND
; 7 S
LingarSnoiEge 08) = 125 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _
Pl of Whole Sample  : 17 70 = 70 /2_0 '
P.R.A. Classification : A-7-6(10) 60T 2 ‘A Line 60T
K
Unified Soil Classificati; MH x 50T 2 501 / YERL HiGH gé
Activity 1121 E 401 & 407 0.5
Heave Classification : MEDIUM §30' g 30T /
Grading Modulus L 0.71 § 207 ” 5 20T
- 10] o D1 T 101
Per_centage (<0.002) :14.0 @,@ ,@/.,L D or) o -
Moisture Content (%) ' 17.8 90 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
- PARTICLE SIZE DISTRIBUTION
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks :  Sampled by client.
G19-0106
FORM: A6
4.4.0(5G5)(2016.08.31) Technical Signatory : B.Van Niekerk [ A Verwey / S.Dewnath
This docurnenl is issued by the Comoany under is General Gonditian of
MATROLAB IS NOW PART OF 5GS, THE WORLDS'S LEADING o R R b P G N e A
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. issues defined therein.




SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0025

MATROLAB

nas

Tesling Labeiatary

: _I.r.s.a

256 Brander Street Jan Niemand Park,Pretoria.
P.0 Box 912387 Silverton, 0127

Tel  (012) 800 1299
Fax ; (012} 800 3043
Email

TEST RESULTS

KNIGHT PIESOLD CONSULTING
P.O BOX 72292

LYNNWOOD RIDGE

0040

Attention: Mr Keneth Matotoka

Project : Kareerand Diversion New

Your Ref 12736
Our Ref 1 PL/26790
Date Reported :09.04.2019

: bennie vanniekerk@sas.com

FOUNDATION INDICATOR (ASTM: D422)

4.4 0{SGS)(2016.08.31)

Technical Signatory : B.Van Niekerk / A Verwey / S.Dewndffi \

Sample No. S AGIT13 | Material Description : Colluvium CLAY
Hole No. S TP21/1 , -
D"e o ‘ Clay (%) |Silt(%) | Sand (%) |Gravel (%) | Classification
epth : 100-1100 -
T Jennings 53.4 13.0 32.7 09 CLAY
Liquid Limit (%) : 55 Astm 53.4 24.0 22.3 0.4 CLAY
Plasticity Index : 28 British Standard | 46.6 22.1 30.3 0.9 SANDY CLAY
wHRar slpnkege. A) <150 CASAGRANDE PLASTICITY CHART AGTIVITY DIAGRAM
Pl of Whole Sample  : 27 = R _ /2 = L
P.R.A. Classification : A-7-5(18) 60 2 |2 2 ‘A’ Line 60T
1)
Unified Soil Classificati: CH % 50 = 2507 / VERT HIGH Jo7
Activity £ 0.57 240 & 407
Q
Heave Classification : MEDIUM E‘ 307 2 30T
_ %, | af @ G s |
Grading Modulus :0.29 820 " / % 20
Percentage (<0.002) :47.0 10T éj = !@@ o 10T
el oy L ) e i
Moisture Content (%) : 18.5 00 10 20 30 40 50 60 70 80 90 100 90 {0 20 30 40 50 60 70
Liguid Limit (%) Percentage (<0.002)
160 PARTICLE SIZE DISTRIBUTION
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JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks : Sampled by client.
G19-0107
FORM: A6
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INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.
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Service accessible al hito:Meww.sos.comfenTerms and Condilions.asox
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‘SGS, .. o
S5G3 MATROLAB (FTY)LTD 256 Brander Street,Jan Niemand Park Pretaria,
- CIVIL ENGINEERING SERVICES - P.O Baox 912387 Silverton, 0127
Req.No.: 2003/021980/07 - VAT, Reg.No.: 4040210587 Tel. 1 (012) 8OO 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax  :(012) 800 3043
Email : bennie.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Kareerand Diversion New
P.0 BOX 72292
LYNNWOOD RIDGE Your Ref : 2736
0040 Our Ref : PL/26790
Attention: Mr Keneth Matotoka Date Reported . 09.04.2019
FOUNDATION INDICATOR (ASTN: D422)
Sample No. t AS/T14 | Material Description : Residual Dolerite SAND
HGE Ay v i Clay (%) | St (%) | Sand (%) | Gravel (%) | Classification
Depth 1100 =
o Jennings 49 50 58.5 316 SAND
Liquid Limit (%) - 950 Astm 4.9 111 67.6 16.4 SAND
Plasticity Index © 22 British Standard | 2.9 7.8 57.8 31.6 SAND
' . o
Linear: Shrinkage: (%) 11,0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample : 86 = = . /2.0 ;
P.R.A. Classification : A-2-7(0) 607 2 |2 Aline | | 80t
(]
Unified Soil Classificati: SM x 501 3 e 507 / VERL HICH do 7
0.6
Activity £ 2.00 £ 401 & 407 05
Heave Classification : LOW E 307 ” g 30T /
Grading Modulus :1.91 g 207 = - % 207
Percentage (<0.002) : 3.0 107 & AAow & 10,
Bo 4 6 i G
Moisture Content (%) : 7.3 00 10 20 30 40 50 60 70 80 90 100 09 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
PARTICLE SIZE DISTRIBUTION
100 —
/
5 90
w A
» 80
) /
=z 70 B
2 /|
@ 60 /
. 50
®
w /
> 40
E 5 P
= 4
Z 20 —
© 10
TR EBEEAEEE ERRE g | @ ABRBBESE
g8E|8|15 | S|=E|c||S[S | Qs | 2|88 g 2 BB HE=
oaE|3|3 o|ols|a|s | 3|a|e | Slals|a s | s | o o « 22| &| 5| 482
ﬁ E o (= (=] =]
g&%t\lm < |ww|o|lo | ~|~lo | ofSE]|R b & a B 5 SI2 329292
JENN  CLAY SILT | SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client.
G19-0108
FORM: A6

4.4.0(SGS)(2016.0B.31)

Technical Signatory : B.Van Niekerk / AVerwey / S.Dewnath /
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and

Aftantion |5 drawn 1o the
issues defined therein.
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Testing Lnbaratary

,SBSH MATROLAB

SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -

256 Brander Street, Jan Niemand Park, Freloria.
P.O Box 912387 Silverion, 0127

Reqg.Mo.: 2003/021980/07 - VAT, Reg.No.; 4040210887 Tel. S (012) BOO 1299
a SANAS Accredited Testing Laboratory, No. T0025 Fax . (012) 80O 3043
Email : bennie.vanniekerk@sgs.com

TEST RESULTS

KNIGHT PIESOLD CONSULTING Project : Kareerand Diversion New
P.O BOX 72292

LYNNWOOD RIDGE Your Ref 12736

0040 Our Ref : PL/26790
Attention: Mr Keneth Matotcka Date Reported :09.04.2019

FOUNDATION INDICATOR (ASTM: D422)

G19-0109

FORM: A6

4.4.0(SGS)(2016.08.31)

Technical Signatory : B.Van Niekerk / A Verwey / 3.Dewnathd \\\3

Sample No. - A9/715 | Material Description : Residual Dolerite SILTY SAND
g:]ethN"' 512-55331000 Clay (%) | Silt (%) Sand (%) | Gravel (%) | Classification

I : Jennings 16.6 153 61.1 7.0 SILTY SAND
Liquid Limit (%) : 50 Astm 16.6 313 50.0 2.1 SILTY SAND
Plasticity Index | British Standard | 10.5 24.0 58.4 7.0 SILTY SAND

; : =
e CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample : 14 = = - [4Y) /2_0 :
P.R.A. Classification : A-7-6(7) 607 9 g 0 'A' Line 50t

113

Unified Soil Classificati: SM x 507 s o501 / VERY HIGH fo7

e ] g -1 0.6
Activity .27 £ 40 © 40 05
Heave Classification : LOW S 307 - g 307 /

Grading Modulus : 0.91 § 201 ” /@‘ s & 207
Percentage (<0.002) :11.0 o @ ;/@@ & 10T

. :5_CI :’“U-ﬁ? + + I —————————+

Moisture Content (%) : 17.4 0 010 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
- PARTICLE SIZE DISTRIBUTION
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JENN  CLAY SILT | SAND GRAVEL

FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks :  Sampled by client.

This document Js issued by the Comoanv under ils General Condilien of
Sarvice accessible gt fillo:/www.s0s.com/enTerms and Conditlons.aspx
Attention is drawn to the limilation of lizbility, ind ificallen and | ficti
issues defined therein.

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.




jﬁﬂ MATROLAB

S5GS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -

P.0O Box 912387, Silverton, 0127

»SdNnas

2506 Brander Street,Jan Niemand Park Pretoria,

© Tesling Laboralory

Reqg.No. 2003/021980/07 - VAT, Reqg No.: 4040210887 Tel, 1 (012 8001259
a SANAS Accredited Testing Laboratory, No. T0025 Fax  :(012) B00 3043
Email : bennig.vanniekerk@sgs.com
TEST RESULTS
KNIGHT PIESOLD CONSULTING Project : Kareerand Diversion New
P.O BOX 72292
LYNNWOQOD RIDGE Your Ref 1 2736
0040 Qur Ref : PL/26790
Attention: Mr Keneth Matotoka Date Reported : 08.04.2019
FOUNDATION INDICATOR (ASTNM: D422)
Sample No. t A9IT16 | Material Description : SILTY CLAY
gzl‘ih'“o' 315(32?!7100 Clay (%) | Silt (%) | Sand (%) | Gravel (%) | Classification
_p_ o ’ Jennings 42.3 17.4 36.7 A7 SANDY CLAY
Liquid Limit (%) .57 Astm 423 311 25.9 0.6 SILTY CLAY
Plasticity Index - 32 British Standard | 35.9 26.5 336 3.7 SANDY CLAY
j " aa
Lingar Shiniees 0k, 511s CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample : 29 z = _ /2'0 ;
P.R.A. Classification : A-7-6(19) 601 S 12 ALale 607
] ] VERY HIG
Unified Soil Classificati: CH x 50 = g 50 / RYHIGH Jo7
e 3 . q o, 0.6
Activity 1 0.81 £ 40 e / 0.5
Heave Classification : HIGH §30' & g 307
Grading Modulus :0.39 % 2071 - y 5 207
L) —
Percentage (<0.002) : 36.0 101 E@ '("D@ & 1071
) ] AL ) (o] i R ;
Moisture Content (%) : 16.1 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
PARTICLE SIZE DISTRIBUTION
100 —
__.—--_---
% 90 i
1
» 80
o ;/
= 70 /
3 60 =
E __,./
e 50 [
w =
< 30
=2
= 20
2
© 10
o ~[2[& I EA N E R R R E S| 8| & a s a|la|al 8| 8as
ﬁgEEO o|lgola|- | =|d|N | WO = 0 0 o o w0 ™| 2o|w|wn| doo
P o B B olgiee|e | elele | 9cee - o < < ~ o | o ol x| ooe
nu=|olo co|olclc|lo | o|la|a ao|lolo| o o a o o < | - | & @] oo~
82 lale | ol clnlule| olela | xaksle | o | & | & % » s|g|g|s|gss
JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM | COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks : Sampled by client.
G19-0110
FORM: A6
4.4.0(5G5)(2016.08.31) Technical Signatory : B.Van Niekerk / A Verwey [ 5.Dewnath / . \
This document Is Issusd by the Cnrnuzlﬂ"'sxnﬂer Its General Conditlon of
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Client

KNIGHT PIESOLD (PTY)LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 09/04/2019
Project No 2019-5-488 Page No. of
MATERIALS TEST REPORT
Laboratory Number AS/709
Field Number
Client Reference G19-0103
Depth (m) 900-5000
Position TP 131
y X
Coordinates y
Description Residual Dolerite
Additional information Sampled by client.
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o 63 mm 100
@ 50 mm 100
S 37.5mm 91
© 28 mm 88
& 20 mm 83
5 14 mm 83
S 5 mm 77
o 2 mm 69
0.425 mm 36
0.075 mm 16
Grading Modulus 1.79
Soil Mortar Analysis
Coarse Sand 2.0-0.425 48
Coarse Fine Sand 0.425-0.250 11
Medium Fine Sand 0.250-0.150 8
Fine Fine Sand 0.150-0.075 9
Silt and Clay <0.075 24
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit % 30
Plasticity Index % 10
Linear Shrinkage % 6
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density ka/m® 1761
Optimum Moisture % 11.7
CBR SANS 3001: GR40 ucs ITS
Thosl Py CBR UCS |ITS |CBR UCS |ITS |CBR UCS |ITS [CBR UCS ITS
(%) (kPa) (kPa)| (%) (kPa) | (kPa)| (%)  (kPa) (kPa)| (%) | (kPa) (kPa)
- @100% o | 383
kil @98% £ | 29
Tg; g @ 97% % 253
0 @ 95% - | 19.2
= @93% T | 146
o @90% = 9.6
Value @ Moed. AASHTO effort
Swell (%) @ Mod. AASHTO effort 0.8
Classifications
HRB A-Z-4(0)
coLTo G8
TRH14 G9
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Client KNIGHT PIESOLD (PTY) LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 09/04/2019
Project No. : 2019-5-488 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. A9/709 @ [Laboratory No. | A9I709 @ | | |
Field Number Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference G19-0103 MDD kg/m’ 1761
Depth (m) 900-5000 OMC % 1.7
Position TP 13/1 California Bearing Ratio : SANS 3001: GR40
Compaction Data
Gonrdinatos X Moisture % 11.2
Y Dry Density kg/m® | 1791 1677 1592
Compaction % | 100.0 936 88.9
Description Residual Dolerite Penetration Data
250 mm| 41 15 8
£ ; i Sampled by CBR at 5.00 mm| 45 15 8
Additional information St Bt 0 15 8
Calcrete/Crushed Swell % 0.8 13 1.5
Stabilizing Agent Natural Final Maisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
g 50 mm 100 o ‘780 =
2 37.5 mm 91 2 = ="
o 28 mm 88 = § P i g
o 14 e, o
= 20 mm B3 2 O il
b= 14 mm 83
3 5 mm Tr
' 2 mm 69
0.425 mm 36 1
0.250 mm 28 88 90 92 94 96 98 100 102
0.150 mm 23 Compaction (%)
0.075 mm 16 Interpolated CBR Data
Grading Modulus 1.8 @ 100% O 38
Soil Mortar Analysis @ 98% E 29
Coarse Sand 48 i @ 97% g 25
Coarse Fine Sand 11 8 @ 95% 3 19
Medium Fine Sand B @ 93% g 15
Fine Fine Sand 9 @ 90% 10
Silt and Clay 24 @ SANS3001 Midpoint 25
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liguid Limit (%) 30 HRB (AASHTO) A-2-4(0)
Plasticity Index (%) 10 COLTO G8
Linear Shrinkage (%) 6.0 TRH14 GO
100 T o0
80 e o—"
.E’ 60 B == _IJ
Rl — -
& 40 B _‘,,/
g ik L— B o
£:90 - e
g '
& 0Cihl[]‘l 0.1 ) ) ) 1 10 ' - et 100
’ —+— AQI709 -
Fine Medium Coarse Fine | Medium | Coarse
SO Sand Gravel
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Client KNIGHT PIESOLD (PTY) LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 11/04/2019
Project No 2019-5-488 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/710
Field Number
Client Reference G19-0104
Depth (m) 1100-3000
Position TP 1911
: X
Coordinates v
Description Residual Dolerite
Additional information Sampled by client.
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o2 63 mm 100
® 50 mm 100
N 37.5 mm 100
@ 28 mm 100
& 20 mm 100
& 14 mm 100
5 5 mm 99
o 2mm 96
0.425 mm 73
0.075 mm 54
Grading Modulus 0.77
Soil Mortar Analysis
Coarse Sand 2.0-0.425 24
Coarse Fine Sand 0.425-0.250 5
Medium Fine Sand 0.250-0.150 7
Fine Fine Sand 0.150-0.075 7
Silt and Clay <0.075 57
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit %o 54
Plasticity Index % 20
Linear Shrinkage % 19
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density kg/m” 1597
Optimum Moisture % 12.3
CBR SANS 3001: GR40 ucs ITS
e TS CBR UCS ITS|[CBR UCS |ITS |CBR UCS ITS |[CBR UCS |ITS
(%) (kPa) (kPa)| (%) (kPa) (kPa)| (%) (kPa) (kPa)| (%) (kPa) (kPa)
< @100% ©O 5
g @98% T | 44
3 g @ 9?:/0 % 41
=0 @ 95% - 37
I= @ 93% = 3.2
B @90% = | 27
Value @ Mod. AASHTO effort
Swell (%) @ Mod. AASHTO effort 1.3

Cla

ssifications

HRB
coLTo
TRH14

A-75(0)
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Client KNIGHT PIESOLD (PTY)LTD Date Recelved 06/03/2019
Project Kareerand Diversion New Date Reported 11/04/2019
Project No. : 2019-5-488 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. AGITI0 @ [Laboratory No. | AT1I0 @] o |
Field Number Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference G19-0104 MDD kg/m® 1597
Depth (m) 1100-3000 OMC % 12.3
SEEEH TP 19/1 California Bearing Ratio _ SANS 3001: GR40
Compaction Data
el iy X Moislure % \ 14.7
Y Dry Density kg/m™ | 1731 1634 1557
Compaction Y% 100.0 944 89.9
Description Residual Dolerite Penetration Data
250 mm| 4 4 3
i : ’ Sampled by CBR at 500mm| 6 5 3
Additional information SliGht. z80mm| 6 5 4
Calcrete/Crushed Swell % 13 | 1.8 | 2%
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
g 50 mm 100 o, 100 =
& 37.5 mm 100 =
L;; 28 mm 100 ;
o 20 mm 100 o
& 14 mm 100 e
3 5 mm 99 = _______,,___._——M*ML"**”“'“*‘_""'A'
= 2mm 96 —]
0.425 mm 73 1
0.250 mm 68 88 0 92 94 96 98 100 102
0.150 mm 61 Compaction (%)
0.075 mm 54 Interpolated CBR Data
Grading Modulus 0.8 @ 100% O 5
Soil Mortar Analysis @ 98% T 4
Coarse Sand 24 v @ 9% % 4
Coarse Fine Sand 5 8 @ 95% B 4
Medium Fine Sand 7 @ 93% o 3
Fine Fine Sand 7 @ 9% = 3
Silt and Clay 57 @ SANS3001 Midpaint 4
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liguid Limit (%) 54 HRB (AASHTO) A-7-5(9)
Plasticity Index (%) 20 COLTO
Linear Shrinkage (%) 11.0 TRH14
100 ] & + * >
80
5 4 o
E 60 o = —
40|
4 _
£ 20
g ok
g 0 " il u i i —m L
0.01 —e— AYI710 0.1 1 10 100
Fine Medium Coarse Fine | Medium l Coarse
—= Sand Gravel
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Client KNIGHT PIESOLD (PTY)LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 11/04/2019
Project No 2019-5-488 Page No. of
MATERIALS TEST REPORT
Laboratory Number AS/711
Field Number
Client Reference G19-0105
Depth (m) 100-1000
Position TP 20/1
; X
Coordinates Yy
Description Colluvium
Additional information Sampled by client.
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
756 mm 100
o] 63 mm 100
@ 50 mm 100
z 37.5 mm 100
& 28 mm 100
& 20 mm 100
s 14 mm 100
S 5mm 100
o 2mm 100
0.425 mm 97
0.075 mm 68
Grading Modulus 0.35
Soil Mortar Analysis
Coarse Sand 2.0-0.425 3
Coarse Fine Sand 0.425-0.250 5
Medium Fine Sand 0.250-0.150 9
Fine Fine Sand 0.150-0.075 15
Silt and Clay <0.075 68
Atterberg Limits SANS GR10,GR11,GR12
Liguid Limit % 40
Plasticity Index % 19
Linear Shrinkage % 10.5
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density kg/m” 1720
Optimum Moisture % 16
CBR SANS 3001: GR40 ucs ITS
Tt Ty CBR UCS ' ITS|[CBR UCS |ITS |CBR UCS |ITS |CBR UGS ITS
(%) (kPa) (kPa)| (%) (kPa) (kPa)| (%) (kPa) (kPa)| (%) (kPa) (kPa)
- @100% © 7.3
pi @98% T | 63
§ g @ 97% g 5.8
5 O @ 95% - b
= @93% B 4.3
- @9%0% = | 34
Value @ Mod. AASHTO effort
Swell (%) @ Mod. AASHTO effort 2.6
Classifications
HRB A-6{11)
CoLTO
TRH14
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Client KNIGHT PIESOLD (PTY) LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 11/04/2019
Project No. 2019-5-488 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. AYT11 @ [Laboratory No. | A9/711 ¢ | . |
Field Number Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference G19-0105 MDD kg/m’ 1720
Depth (m) 100-1000 oMC % 16
Position TP 201 California Bearing Ratio : SANS 3001: GR40
Compaction Data
Coordinates X Moisture % 17.8
Y Dry Density  kg/m® | 1487 1409 1353
Compaction % |[100.0 94.8 91.0
Description Colluvium Penetration Data
2.50mm| 7 5 4
i ; i Sampled by CBR at 500 mm| 9 7 4
Additional information IRE 2 &b 10 8 4
Calcrete/Crushed Swell % 26 29 33
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100 |
75 mm 100 |
63 mm 100
2 50 mm 100 , 100
% 37.5 mm 100 2
o 28 mm 100 ;
% 20 mm 100 8 40 B
o 14 mm 100 .
3 5 mm 100 N e . :
o 2 mm 100
0.425 mm 97 1
0.250 mm 92 88 90 92 94 96 98 100 102
0.150 mm 83 Compaction (%)
0.075 mm 68 Interpolated CBR Data
Grading Modulus 0.4 @ 100% O 7
Soil Mortar Analysis @ 98% T 6
Coarse Sand 3 o @ 97% g 6
Coarse Fine Sand 5 8 @ 95% < 5
Medium Fine Sand 9 @ 93% % 4
Fine Fine Sand 15 @ 90% 3
Silt and Clay 68 @ SANS3001 Midpaint 6
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 40 HRB (AASHTO) A-6(11)
Plasticity Index (%) 19 COLTO
Linear Shrinkage (%) 10.5 TRH14
100 — — - — + L 2 & + T
& I el
& 60 = g
7] j— (- -
‘f 40
1]
> == ==
t 20
3 =
E 0 & 1+ & i 3 —8 1
0.01 e AQIT1 0.1 1 10 100
Fine Medium Coarse Fine ] Medium ] Coarse
= Sand Gravel
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Client KNIGHT PIESOLD (PTY) LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 11/04/2019
Project No 2019-S-488 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9/714
Field Number
Client Reference G19-0108
Depth (m) 1100
Position TP 21/2
; X
Coordinates v
Description Residual Dolerite
Additional information Sampled by client.
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o2 63 mm 100
? 50 mm 100
S 37.56 mm 100
© 28 mm 98
g 20 mm 94
& 14 mm 91
S 5mm 84
o 2 mm 68
0.425 mm 23
0.075 mm 15
Grading Modulus 1.94
Soil Mortar Analysis
Coarse Sand 2.0-0.425 66
Coarse Fine Sand 0.425-0.250 5
Medium Fine Sand 0.250-0.150 4
Fine Fine Sand 0.150-0.075 3
Silt and Clay <0.075 22
Atterberg Limits SANS GR10,GR11,GR12
Liquid Limit % 50
Plasticity Index % 22
Linear Shrinkage % 11
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density kg/m® 1991
Optimum Moisture % 8.7
CBR SANS 3001: GR40 ucs ITS
Test Type CBR UCS ITS [CBR ' UCS |ITS |CBR UCS | ITS |CBR UCS |ITS
(%)  (kPa) (kPa)| (%) (kPa) (kPa)| (%) (kPa) (kPa)| (%) (kPa) (kPa)
i @100% o | 11.8
2 @9%% T | 82
‘:;; g @ 97% % 6.8
S0 @ 95% : 4.7
= @93% B 3.3
N @9%0% = [ 19
Value @ Mod. AASHTO effort
Swell (%) @ Mod. AASHTO effort 1.2
Classifications
HEB A-2-7(0)
CoLTO
TRH14
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a SAMAS Accreditad Testl Mo, T0025 Req No.: 2003/029180/07 — VAT Reg No.: 4040210587
Client KNIGHT PIESOLD (PTY)LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 11/04/2019
Project No. 2019-5-488 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. AJT14 @ [Laboratory No. | A9/714 @] W |
Field Number Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference G19-0108 MDD ka/m® 1991
Depth (m) 1100 OMC % 8.7
Position TP 21/2 California Bearing Ratio . SANS 3001: GR40
Compaction Data
Coardinates X Moisture % 6.7
Y Dry Density  kg/m® | 2014 1906 1811
Compaction % | 100.0 946 B899
Description Residual Dolerite Penetration Data
250 mm| 11 5 2
i ; : ; CBR at 5.00 mm| 10 4 2
Additional information |Sampled by client e 1 =
Calcrete/Crushed Swell % 1.2 1.6 2
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
2 50 mm 100 o, 100
ﬁ 37.5mm 100 E
o 28 mm 98 >
& 20 mm 94 E‘n -—
e o 10— _
o 14 mm 91 e e
8 5 mm 84 ﬂ__,‘,_,p—ﬂ"""’-f
& 2 mm 68 +—1
0.425 mm 23 1
0.250 mm 19 88 90 92 94 96 o8 100 102
0.150 mm 17 Compaction (%)
0.075 mm 15 Interpolated CBR Data
Grading Modulus 1.9 @ 100% 9 12
Soil Mortar Analysis @ 98% T 8
Coarse Sand 66 y @ 97% g 7
Coarse Fine Sand 5 8 @ 95% = 5
Medium Fine Sand 4 @ 93% § 3
Fine Fine Sand 3 @ 90% 2
Silt and Clay 22 @ SANS3001 Midpoint 7
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 50 HRB (AASHTO) A-2-7(0)
Plasticity Index (%) 22 COLTO
Linear Shrinkage (%) 11.0 TRH14
100 - i § __._..-Ar"'*ﬁ_% ° * T
80 =
E, e PR et (o s 91 ) 2 : + L,
- il S 8 ] e =
o
° 40 - T Z
E 20 — HFY
I |, e
8 [
& 0 L f o 41 {—ti} it
0.01 e AQ/T14 0.1 1 10 100
Fine Medium Coarse Fine Medium Coarse
== Sand Gravel
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Client KNIGHT PIESOLD (PTY) LTD Date Received 06/03/2019
Project Kareerand Diversion New Date Reported 09/04/2019
Project No 2019-5-488 Page No. of
MATERIALS TEST REPORT
Laboratory Number A9I716
Field Number
Client Reference G19-0110
Depth (m) 100-1700
Position TP 23/1
. X
Coordinates Y
Description
Additional information Sanpled by client
Calcrete/Crushed
Stabilizing Agent Natural
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2
100 mm 100
75 mm 100
o 63 mm 100
? 50 mm 100
& 37.56 mm 100
o 28 mm 100
g 20 mm 100
§ 14 mm 100
5 5mm 99
o 2 mm 96
0.425 mm 91
0.075 mm 73
Grading Modulus 0.4
Soil Mortar Analysis
Coarse Sand 2.0-0.425 5
Coarse Fine Sand 0.425-0.250 3
Medium Fine Sand 0.250-0.150 5
Fine Fine Sand 0.150-0.075 11
Silt and Clay <0.075 76
Atterberg Limits SANS GR10,GR11,GR12
Liguid Limit % 57
Plasticity Index % 32
Linear Shrinkage % 11.56
Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Max. Dry Density kg/m® 1557
Optimum Moisture % 13.9
CBR SANS 3001: GR40 UCS ITS
Teat Ty CBR UCS | ITS |CBR UCS | ITS |[CBR UCS |ITS |CBR UCS |ITS
(%) (kPa)  (kPa)| (%) (kPa) (kPa)| (%)  (kPa) (kPa)| (%) (kPa) (kPa)
= @100% o© 1.7
b @98% T | 15
(]
3 % @ 97% g 1.4
2o @ 95% _ 1.3
£ @93% 8 | 1.1
N @90% = 1
Value @ Mod. AASHTO effort
Swell (%) @ Mod. AASHTO effort 0
Classifications
HRB A-7-6{20]
coLTO
TRH14
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Client - KNIGHT PIESOLD (PTY)LTD Date Received : 06/03/2019
Project . Kareerand Diversion New Date Reported : 09/04/2019
Project No. : 2019-5-488 Page No. of
CALIFORNIA BEARING RATIO (CBR) & ROAD INDICATOR REPORT
Laboratory No. AOIT16 @ [Laboratory No. | A9716 @] m |
Field Number Maximum Dry Density & Optimum Moisture Content SANS 3001: GR30
Client Reference G19-0110 MDD kg/m’ 1557
Depth (m) 100-1700 OoMC % 13.9
Beaiiisn TP 23/1 California Bearing Ratio ‘ SANS 3001: GR40
Compaction Data
Eoordinates X Moisture %o 12.8
Y Dry Density  kg/m® | 1571 1494 1417
Compaction % | 100.0 951 80.2
Description Penetration Data
250 mm| 2 1 1
5 . | Sampled by CBR at 500mm| 2 1 1
Additional information Sl e mm| 1 1 4
Calcrete/Crushed Swell % 0 0 0
Stabilizing Agent Natural Final Moisture (%)
Sieve Analysis (Wet preparation) SANS 3001: GR1, GR2 1000
100 mm 100
75 mm 100
63 mm 100
2 50 mm 100 o 100 1=
% 37.5 mm 100 2
o 28 mm 100 =
% 20 mm 100 g il
£ 14 mm 100 =
8 5 mm 89
> 2 mm 96 : Jverd
- 0.425 mm 91 1 e
0.250 mm 88 88 90 92 94 96 98 100 102
0.150 mm 84 Compaction (%)
0.075 mm 73 Interpolated CBR Data
Grading Modulus 0.4 @ 100% O 2
Soil Mortar Analysis @ 98% - 2
Coarse Sand 5 o @ 97% g 1
Coarse Fine Sand 3 8 @ 95% iy 1
Medium Fine Sand 5 @ 93% g 1
Fine Fine Sand M @ 90% 1
Silt and Clay 76 @ sSANS3001 Midpaint 2
Atterberg Limits SANS GR10,GR11,GR12 Classifications
Liquid Limit (%) 57 HRB (AASHTO) A-7-6(20)
Plasticity Index (%) 32 COLTO
Linear Shrinkage (%) 11.5 TRH14
100 [ * —o -
80 = P - il sy
2 - = i i [
7 60 - _
g il
o
% 40 B —
€ 20
3 i !
K 0 " e o = ol m-le
0.01 e AD/T16 0.1 1 10 100
Fine | Medium I Coarse Fine Medium Coarse
= o Sand Gravel




Anglo Gold Ashanti

KAREERAND TAILING STORAGE FACILITY:
TSF EXTENSION AND ASSOCIATED STRUCTURES

Geotechnical Investigation Detailed Design Phase Final Report

APPENDIX E

ROCK LABORATORY TEST RESULTS

Q@ Knight Piésold o 30100204123 0

CONSULTING 2019-05-17



ROCKLAB REPORT CONFIDENTIAL
2018-KNIGHT-PIESOLD-04

Issued by:

ROCKLAB

(ROCK MECHANICS & EXCAVATION LABORATORIES)
P O BOX 72928

LYNNWOOD RIDGE 0040

TEL: 012 8134910

E-MAIL: CHENJ@ROCKLAB.CO.ZA

RESULTS OF ROCK PROPERTIES TESTS

Sampling Site: Kareerand TSF Phase 2

BY

DR J. F. CHEN

Submitted to:

KNIGHT PIESOLD (PTY) Ltd.

7 NOVEMBER 2018



TABLE 1

TABLE 2

APPENDIX 1

APPENDIX 2

2

CONTENTS

RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH TESTS
RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH TESTS

WITH ELASTIC MODULUS & POISSON RATIO MEASUREMENTS
BY MEANS OF STRAIN GAUGES

DIAGRAM OF STRESS VIA STRAIN FOR UCM TESTS

FAILURE CODES OF ROCK COMPRESSION TESTS



TABLE 1 RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH TESTS ROCKIAB
Tel: 002?; 1.2h8‘|349‘|0
E-mail. Chenj@rocklab.co.za
Client: Knight Piesold Sampling site: Kareerand TSF Phase 2 07-11-2018
SPECIMEN PARTICULARS SPECIMEN DIMENSIONS SPECIMEN TEST RESULTS
Rocklab | Borehole [ Sample Depth Rock Diameter | Height | Ratio of Mass Density | Failure | Strength [ Failure
Specimen Height to Load (UCS) Note
No. No No Type Diameter Code
7645- m mm mm g g/cm3 kN MPa
UCS-01 BH 01 BHO01/01 11.68 - 11.80 Highly weathered dolerite 51.10 90.6 1.8 403.86 2.17 2.57 1.3] 0B 1
UCS-03 BH 02 BHO02/02 | 13.27 - 13.56 Moderate to slightly weathered dolerite 51.95 139.0 2.7 872.95 2.96 311.20 146.8| OB
Note:  All tests were conducted according to the ISRM's (International Society for Rock Mechanics) specification.

Failure code - refers to Appendix 2

1 - Sample was weathered




TABLE 2 RESULTS OF UNIAXIAL COMPRESSION TESTS WITH ELASTIC MODULUS & POISSON RATIO MEASUREMENTS BY MEANS OF STRAIN GAUGES ROCKIAB
Tel: 0027 12 813 4910
E-mail. Chenj@rocklab.co.za
Client: Knight Piesold Sampling site: Kareerand TSF Phase 2 07-11-2018
SPECIMEN PARTICULARS SPECIMEN DIMENSIONS SPECIMEN TEST RESULTS
Rocklab Borehole Sample Depth Rock Diameter Height Ratio Mass Density Failure | Strength | Tangent Secant Poisson's Poisson's Linear Failure
Specimen of Height Load (UCSs) Elastic Elastic Ratio Ratio Axial Note
No ID ID Type to Modulus Modulus Tangent Secant Strainat | Code
diameter @ 50% UCS| @ 50% UCS |@ 50% UCS| @ 50% UCS| Failure
7743- m mm mm g g/cms3 kN MPa GPa GPa mm/mm
UCM-02 BH 02 BH02/01 | 7.40-7.66 Moderate to slightly weathered dolerite 52.06 134.3 2.6 844.7 2.96 345.5 162.3 93.7 91.8 0.22 0.25( 0.001727| 1B
UCM-04 BH 04 BHO04/01 | 6.72-6.90 Highly weathered dolerite 51.76 126.4 2.4 630.2 2.37 2.0 0.9 0B 1
Note: All tests were conducted according to the ISRM's Specification. Failure codes refer to Appendix 2 1 - Sample was weathered and deformation measurements were not successful




APPENDIX 1

STRESS VIA STRAIN CURVES FOR UCM TESTS

Page 1 of 1 APPENDIX1-UCM.doc
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