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APPENDIX C  

DRAWING J28199-C-001
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APPENDIX D  

DWAALBOOM PPC CEMENT QUARRY - LABORATORY DATA



TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

GRADING ANALYSIS FOR 19mm CONCRETE AGGREGATE

CONSULTAURI DESIGNClient

PPC - DWAALBOOM                        ( 19mm STONE )Location

551Test No20 MARCH 2006Date

EBChecked By06134Job No

SIEVE ANALYSIS

Values are expressed as a percentage

of the total sample

TotalSieve

PassingSize

(%)(mm)

100.0037.50

100.0026.50

91.5019.00

20.5113.20

5.209.50

4.906.70

4.804.75

4.713.35

4.642.36

4.491.18

4.330.60

4.240.425

4.160.30

3.970.15

3.700.075

Programe Data

Revision No 1 (04/04/2002)
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TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

AGGREGATE CRUSHING VALUE
TMH 1 Method B1 - Non standard

Consultauri DesignClient

PPC Dwaalboom Expansion  (19.0mm aggregate)Location

552Test No27 March 2006Date

EBChecked By06134Job No

29Aggregate Crushing Value

Programe Data

Revision No 1 (12/06/2001)



TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

FLAKINESS INDEX
     SABS Test Method 847

Consultauri DesignClient

PPC Dwaalboom Expansion  (19.0mm aggregate)Location

552(b)Test No27 March 2006Date

EBChecked By06134Job No

10Flakiness Index

Programe Data

Revision No 1 (12/06/2001)



TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

10% FACT 
TMH 1 Method B2 - Non standard

Consultauri DesignClient

PPC Dwaalboom Expansion  (19.0mm aggregate)Location

553Test No27 March 2006Date

EBChecked By06134Job No

225kN10% FACT Value

Programe Data

Revision No 1 (12/06/2001)



TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

GRADING ANALYSIS

CONSULTAURI DESIGN Client

PPC - DWAALBOOM                           ( 13.2mm STONE )Location

554Test No20 MARCH 2006Date

EBChecked By06134Job No

SIEVE ANALYSIS

Values are expressed as a percentage

of the total sample

TotalSieve

PassingSize

(%)(mm)

100.0075.00

100.0053.00

100.0037.50

100.0026.50

100.0019.00

96.5013.20

89.179.50

69.976.70

69.804.75

69.723.35

69.672.36

69.611.18

69.550.60

69.530.425

69.520.30

69.460.15

69.330.075

Programe Data

Revision No 2 (21/09/2001)
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TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

FLAKINESS INDEX
     SABS Test Method 847

Consultauri DesignClient

PPC Dwaalboom Expansion  (13.2mm aggregate)Location

554(b)Test No27 March 2006Date

EBChecked By06134Job No

17Flakiness Index

Programe Data

Revision No 1 (12/06/2001)



TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

10% FACT 
TMH 1 Method B2 - Non standard

Consultauri DesignClient

PPC Dwaalboom Expansion  (13.2mm aggregate)Location

556Test No27 March 2006Date

EBChecked By06134Job No

305kN10% FACT Value

Programe Data

Revision No 1 (12/06/2001)



TEL: (011) 674 1325

FAX: (011) 674 4513SOILS & MATERIALS TESTING

e mail: lab@geopractica.co.zaP.O.BOX 227, MARAISBURG, 1700

GRADING ANALYSIS - FINE AGGREGATE FOR CONCRETE

CONSULTAURI DESIGNClient

PPC - DWAALBOOM                        ( CRUSHER SAND )Location

558Test No20 MARCH 2006Date

EBChecked By06134Job No

SIEVE ANALYSIS

Values are expressed as a percentage

of the total sample

TotalSieve

PassingSize

(%)(mm)

100.0037.50

100.0026.50

100.0019.00

Fineness Modulus100.0013.20

2.68100.009.50

100.006.70

99.724.75

77.182.360

56.061.180

41.230.600

31.980.30

25.900.15

22.090.075

Programed Data

Revision No 1 (28/02/2001)
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APPENDIX E  

CIVILAB LABORATORY TEST RESULTS



36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 12 Nov 2008

Field Reference: TP A 08 / 1 Lab. Sample Ref: K639

Depth (m): 0.5 - 1.2 Remarks: Untreated  

Description: FE - HILLWASH

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

12 10 9 1.0 19.5 1779 100.8

8 7 6 1.6 21.8 1765 16.9 1684 95.4 16.8

4 4 4 1.5 25.2 1592 90.2

90% 93% 95% 98% 100%
4.4 6.2 7.8 10.0 11.8

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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Civilab (Proprietary) Limited. Registration No: 1998/019071/07
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 12 Nov 2008

Field Reference: TP A 10 / 1 Lab. Sample Ref: K640

Depth (m): 1.0 - 1.4 Remarks: Untreated  

Description: FE - HILLWASH

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

28 24 22 0.5 11.9 2069 100.0

21 17 16 0.7 14.1 2068 10.2 1974 95.5 10.1

7 6 6 0.6 15.6 1871 90.5

90% 93% 95% 98% 100%
6.1 11.9 18.7 24.5 27.9

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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Civilab (Proprietary) Limited. Registration No: 1998/019071/07
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 12 Nov 2008

Field Reference: TP A 10 / 2 Lab. Sample Ref: K641

Depth (m): 1.9 Remarks: Untreated  

Description: CONGLOMERATE

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

20 19 18 0.2 9.4 2119 100.3

20 19 17 0.3 12.9 2113 8.9 2010 95.1 8.8

18 17 15 0.3 18.2 1906 90.2

90% 93% 95% 98% 100%
17.7 18.8 19.6 20.0 20.3

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 7 Nov 2008

Field Reference: TP A 16 / 1 Lab. Sample Ref: K644

Depth (m): 1.4 - 2.0 Remarks: Untreated  

Description: RE - SHALE

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

32 29 27 0.6 8.9 2219 100.1

27 27 24 0.4 9.5 2218 7.2 2138 96.4 6.9

17 16 15 0.4 10.5 2039 92.0

90% 93% 95% 98% 100%
13.6 18.7 23.1 29.1 32.3

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 11/11/2008

Field Reference: TP B 1 / 1 Lab. Sample Ref: K649

Depth (m): 0.2 - 1.3 Remarks: Untreated  

Description: FE - HILLWASH

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

27 35 39 0.3 16.4 1962 101.2

25 30 32 0.1 20.1 1938 14.6 1848 95.4 14.5

24 30 31 0.0 21.2 1781 91.9

90% 93% 95% 98% 100%
23.2 24.4 25.3 26.2 26.7

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 11/11/2008

Field Reference: TP B 15 / 1 Lab. Sample Ref: K650

Depth (m): 0.0 - 0.8 Remarks: Untreated  

Description: COLLUVIUM

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

64 90 106 0.1 8.4 2245 99.9

52 72 87 0.0 9.2 2249 7.1 2157 95.9 7.2

48 54 54 0.0 10.5 2069 92.0

90% 93% 95% 98% 100%
45.8 49.1 51.4 58.1 64.2

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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Civilab (Proprietary) Limited. Registration No: 1998/019071/07
BRANCHES: CENTURION • JOHANNESBURG • PIETERMARITZBURG • PINETOWN • PORT ELIZABETH • RUSTENBURG • VRYHEID



36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 12 Nov 2008

Field Reference: TP B 23 / 1 Lab. Sample Ref: K653

Depth (m): 0.3 - 1.3 Remarks: Untreated  

Description: -

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

12 11 10 0.0 16.2 1895 100.4

11 11 10 0.2 17.6 1888 15.1 1809 95.8 15.1

10 11 9 0.3 20.0 1718 91.0

90% 93% 95% 98% 100%
10.4 10.7 10.9 11.3 11.6

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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Civilab (Proprietary) Limited. Registration No: 1998/019071/07
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 11/11/2008

Field Reference: TP B 23 / 2 Lab. Sample Ref: K654

Depth (m): 1.3 - 2.5 Remarks: Untreated  

Description: FE - HILLWASH

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

26 23 21 0.1 15.2 1993 101.4

25 23 20 0.2 18.2 1966 13.8 1886 95.9 13.6

16 15 13 0.2 19.6 1805 91.8

90% 93% 95% 98% 100%
13.7 18.7 22.9 25.6 25.9

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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Civilab (Proprietary) Limited. Registration No: 1998/019071/07
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

California Bearing Ratio Results
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 12 Nov 2008

Field Reference: TP C 24 / 1 Lab. Sample Ref: K662

Depth (m): 0.9 - 2.5 Remarks: Untreated  

Description: REWORKED RESIDUAL DOLOMITE

CBR at Final Mod AASHTO Data CBR Compaction Data

Swell Moisture Max Dry Optimum Dry Com- Moisture

Content Density Moisture Density paction Content

(mm) (mm) (mm) (%) (%) (kg/m³) (%) (kg/m³) (%) (%)

32 35 35 0.2 8.0 2220 100.1

21 18 16 0.4 8.4 2219 6.8 2107 95.0 6.9

11 11 11 0.4 10.8 2012 90.7

90% 93% 95% 98% 100%
9.9 15.4 20.7 26.8 32.0

The samples were tested in accordance with Method A8 of TMH1 of 1990.
The results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context.
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091
P O Box 82223, Southdale 2135
Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503
Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K636 K638 Sample No. K636 K638
Field Ref. No. TPA 01 / 1 TPA 01 / 3 %Gravel 0 42
Depth 0.3 1.6 %Sand 26 22

Sieve size %Passing % Passing % Passing %Silt 34 21
75.00 100 100 %Clay 40 16
63.00 100 100 NMC % 21.5 21.4
53.00 100 100 Liquid Limit 36 42
37.50 100 100 Plasticity
26.50 100 100 Index
19.00 100 100 Linear Shrink. 11. 13.
13.20 100 98 Overall P.I. 18 11
4.75 100 74 Grading
2.00 100 58 Modulus
0.85 99 53 H.R.B. A-6 (11) A-7-6 (4)

0.425 97 50 Unified CL SC
0.25 94 49 Weston swell
0.15 87 46 (%) at 1 kPa
0.075 76 41 Analysis as per method D422 of ASTM of 1985
0.04 69 30 The results reported relate only to the
0.02 60 26 samples tested.
0.006 48 21 Documents may only be reproduced or
0.002 40 16 published in their full context.

Remarks:
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K636 39.7 17.9
K638 15.5 11.4
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K639 K640 K640A Sample No. K639 K640 K640A
Field Ref. No. TPA 08 / 1 TPA 10 / 1 TPA 10 / 1 %Gravel 3 40 39
Depth 0.5 - 1.2 1.0 - 1.4 1.0 - 1.4 %Sand 29 26 26

Sieve size %Passing % Passing % Passing %Silt 33 19 20
75.00 100 100 100 %Clay 34 14 15
63.00 100 100 100 NMC % Not Tested Not Tested Not Tested
53.00 100 100 100 Liquid Limit 34 29 30
37.50 100 100 100 Plasticity
26.50 100 100 100 Index
19.00 100 100 100 Linear Shrink. 8. 6. 6.
13.20 100 100 100 Overall P.I. 16 7 7
4.75 98 86 86 Grading
2.00 97 60 61 Modulus
0.85 95 53 54 H.R.B. A-6 (10) A-6 (1) A-6 (1)

0.425 93 50 51 Unified CL SC SC
0.25 90 47 48 Weston swell
0.15 84 42 43 (%) at 1 kPa
0.075 72 35 36 Analysis as per method D422 of ASTM of 1985
0.04 60 31 32 The results reported relate only to the
0.02 52 26 26 samples tested.
0.006 40 18 19 Documents may only be reproduced or
0.002 34 14 15 published in their full context.

Remarks:
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K639 34.5 16.0
K640 14.3 7.1
K640A 14.6 7.3
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K641 K643 Sample No. K641 K643
Field Ref. No. TPA 10 / 2 TPA 15 / 2 %Gravel 48 13
Depth 4.1 - 1.9 2 %Sand 21 26

Sieve size %Passing % Passing % Passing %Silt 20 41
75.00 100 100 %Clay 11 21
63.00 100 100 NMC % Not Tested 12.9
53.00 100 100 Liquid Limit 31 39
37.50 100 100 Plasticity
26.50 100 100 Index
19.00 100 100 Linear Shrink. 9.5 12.5
13.20 95 100 Overall P.I. 7 17
4.75 72 93 Grading
2.00 52 87 Modulus
0.85 46 83 H.R.B. A-6 (1) A-6 (11)

0.425 44 80 Unified SC CL
0.25 42 78 Weston swell
0.15 40 75 (%) at 1 kPa
0.075 36 67 Analysis as per method D422 of ASTM of 1985
0.04 24 52 The results reported relate only to the
0.02 22 46 samples tested.
0.006 14 29 Documents may only be reproduced or
0.002 11 21 published in their full context.
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K641 10.8 6.6
K643 21.3 17.2
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K644 Sample No. K644
Field Ref. No. TPA 16 / 1 %Gravel 47
Depth 1.4 - 2.0 %Sand 26

Sieve size %Passing % Passing % Passing %Silt 20
75.00 100 %Clay 7
63.00 100 NMC % Not Tested
53.00 100 Liquid Limit 32
37.50 100 Plasticity
26.50 100 Index
19.00 100 Linear Shrink. 8.
13.20 100 Overall P.I. 5
4.75 76 Grading
2.00 53 Modulus
0.85 41 H.R.B. A-2-6 (1)

0.425 37 Unified SC
0.25 34 Weston swell
0.15 31 (%) at 1 kPa
0.075 29 Analysis as per method D422 of ASTM of 1985
0.04 24 The results reported relate only to the
0.02 18 samples tested.
0.006 11 Documents may only be reproduced or
0.002 7 published in their full context.

Remarks:
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K644 6.9 5.4
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K647 K648 K649 Sample No. K647 K648 K649
Field Ref. No. TPA 17 / 3 TPA 22 / 1 TPB 1 / 1 %Gravel 29 5 58
Depth 1.8 1 0.2 - 1.3 %Sand 30 23 24

Sieve size %Passing % Passing % Passing %Silt 32 33 17
75.00 100 100 100 %Clay 10 38 1
63.00 100 100 100 NMC % 7.7 Not Tested Not Tested
53.00 100 100 100 Liquid Limit 30 53 24
37.50 100 100 100 Plasticity
26.50 100 100 100 Index
19.00 100 100 100 Linear Shrink. 7. 16. 4.
13.20 100 100 100 Overall P.I. 8 26 3
4.75 94 99 62 Grading
2.00 71 95 42 Modulus
0.85 62 90 34 H.R.B. A-6 (4) A-7-6 (18) A-2-4 (0)

0.425 59 87 31 Unified SC CH GC
0.25 57 85 28 Weston swell
0.15 54 82 25 (%) at 1 kPa
0.075 49 74 25 Analysis as per method D422 of ASTM of 1985
0.04 31 66 6 The results reported relate only to the
0.02 24 61 5 samples tested.
0.006 14 51 3 Documents may only be reproduced or
0.002 10 38 1 published in their full context.
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K647 10.2 8.1
K648 38.1 25.8
K649 1.2 2.9
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K650 K650A K651 Sample No. K650 K650A K651
Field Ref. No. TPB 15 / 1 TPB 15 / 1 TPB 18 / 1 %Gravel 80 79 15
Depth 0.0 - 0.8 0.0 - 0.8 1.5 %Sand 13 13 36

Sieve size %Passing % Passing % Passing %Silt 8 8 43
75.00 91 91 100 %Clay 0 0 6
63.00 90 90 100 NMC % Not Tested Not Tested 16.3
53.00 85 85 100 Liquid Limit 21 21 29
37.50 77 77 100 Plasticity
26.50 66 66 100 Index
19.00 54 54 100 Linear Shrink. 3. 3. 5.
13.20 45 45 100 Overall P.I. 1 1 6
4.75 26 26 98 Grading
2.00 20 21 85 Modulus
0.85 19 19 74 H.R.B. A-1-a (0) A-1-a (0) A-4 (6)

0.425 18 18 70 Unified GC-GM GC-GM CL
0.25 17 17 69 Weston swell
0.15 15 16 68 (%) at 1 kPa
0.075 13 13 67 Analysis as per method D422 of ASTM of 1985
0.04 3 3 33 The results reported relate only to the
0.02 2 2 28 samples tested.
0.006 1 1 11 Documents may only be reproduced or
0.002 0 0 6 published in their full context.

Remarks:

0.2

6 6 9

2.49 2.48 0.77

Civilab

21 November 2008

Chart Title

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100

Particle Size (mm)

F
in

er
 b

y 
M

as
s 

(%
)

K650 K650A K651

Civilab (Proprietary) Limited. Registration No: 1998/019071/07
BRANCHES: CENTURION • JOHANNESBURG • PIETERMARITZBURG • PINETOWN • PORT ELIZABETH • RUSTENBURG • VRYHEID



36/38 Fourth Street, Booysens Reserve, Johannesburg 2091

P O Box 82223, Southdale 2135

Tel: +27 (0)11 835-3117 • Fax: +27 (0)11 835-2503

Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories

Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K650 -0.1 1.0
K650A -0.1 1.1
K651 6.2 6.2
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K652 K653 K654 Sample No. K652 K653 K654
Field Ref. No. TPB 18 / 2 TPB 23 / 1 TPB 23 / 2 %Gravel 18 1 40
Depth 2.5 0.3 - 1.3 1.3 - 2.5 %Sand 45 37 26

Sieve size %Passing % Passing % Passing %Silt 33 31 17
75.00 100 100 100 %Clay 5 31 16
63.00 100 100 100 NMC % 17.3 Not Tested Not Tested
53.00 100 100 100 Liquid Limit 30 29 32
37.50 100 100 100 Plasticity
26.50 100 100 100 Index
19.00 100 100 100 Linear Shrink. 4. 7.5 9.5
13.20 100 100 100 Overall P.I. 4 12 7
4.75 98 100 85 Grading
2.00 82 99 60 Modulus
0.85 67 95 51 H.R.B. A-4 (3) A-6 (8) A-6 (1)

0.425 61 91 47 Unified CL CL SC
0.25 57 87 45 Weston swell
0.15 53 81 43 (%) at 1 kPa
0.075 51 69 36 Analysis as per method D422 of ASTM of 1985
0.04 21 50 29 The results reported relate only to the
0.02 18 43 22 samples tested.
0.006 9 36 19 Documents may only be reproduced or
0.002 5 31 16 published in their full context.
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K652 4.7 4.4
K653 30.8 11.7
K654 15.9 7.5
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K655 K656 K657 Sample No. K655 K656 K657
Field Ref. No. TP B 3 / 1 TP B 4 / 1 TP C 09 / 1 %Gravel 38 11 8
Depth 1.4 2.5 0.7 %Sand 43 38 24

Sieve size %Passing % Passing % Passing %Silt 15 34 24
75.00 100 100 100 %Clay 4 17 43
63.00 100 100 100 NMC % 22.5 8.7 Not Tested
53.00 100 100 100 Liquid Limit 27 34 60
37.50 100 100 100 Plasticity
26.50 100 100 100 Index
19.00 100 100 100 Linear Shrink. 5.5 9. 17.
13.20 100 100 100 Overall P.I. 3 11 29
4.75 90 98 99 Grading
2.00 62 89 92 Modulus
0.85 43 79 87 H.R.B. A-2-4 (0) A-6 (7) A-7-6 (18)

0.425 36 72 84 Unified SC CL CH
0.25 32 68 81 Weston swell
0.15 28 62 76 (%) at 1 kPa
0.075 23 58 70 Analysis as per method D422 of ASTM of 1985
0.04 14 40 64 The results reported relate only to the
0.02 9 33 59 samples tested.
0.006 6 22 53 Documents may only be reproduced or
0.002 4 17 44 published in their full context.
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K655 4.1 3.1
K656 16.9 11.5
K657 43.3 29.2
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K658 K659 Sample No. K658 K659
Field Ref. No. TP C 11 / 1 TP C 11 / 2 %Gravel 1 1
Depth 0.2 0.5 %Sand 55 54

Sieve size %Passing % Passing % Passing %Silt 29 26
75.00 100 100 %Clay 15 19
63.00 100 100 NMC % 7.1 16.2
53.00 100 100 Liquid Limit 24 25
37.50 100 100 Plasticity
26.50 100 100 Index
19.00 100 100 Linear Shrink. 6.5 6.5
13.20 100 100 Overall P.I. 8 10
4.75 100 100 Grading
2.00 99 99 Modulus
0.85 95 94 H.R.B. A-4 (3) A-6 (3)

0.425 88 88 Unified SC CL
0.25 81 81 Weston swell
0.15 71 71 (%) at 1 kPa
0.075 50 51 Analysis as per method D422 of ASTM of 1985
0.04 37 37 The results reported relate only to the
0.02 29 31 samples tested.
0.006 20 24 Documents may only be reproduced or
0.002 15 19 published in their full context.

Remarks:
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K658 15.4 8.4
K659 18.8 9.5
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K660 K660A Sample No. K660 K660A
Field Ref. No. TP C 13 / 1 TP C 13 / 1 %Gravel 1 1
Depth 0.2 0.2 %Sand 47 47

Sieve size %Passing % Passing % Passing %Silt 34 35
75.00 100 100 %Clay 17 18
63.00 100 100 NMC % 5.6 Not Tested
53.00 100 100 Liquid Limit 24 25
37.50 100 100 Plasticity
26.50 100 100 Index
19.00 100 100 Linear Shrink. 6. 7.
13.20 100 100 Overall P.I. 10 11
4.75 100 100 Grading
2.00 99 99 Modulus
0.85 94 94 H.R.B. A-6 (5) A-6 (6)

0.425 87 88 Unified CL CL
0.25 80 81 Weston swell
0.15 67 69 (%) at 1 kPa
0.075 58 59 Analysis as per method D422 of ASTM of 1985
0.04 42 42 The results reported relate only to the
0.02 32 32 samples tested.
0.006 22 22 Documents may only be reproduced or
0.002 17 18 published in their full context.

Remarks:
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K660 17.5 9.7
K660A 17.6 10.8
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Foundation Indicator Test Data
Project DWAALBOOM
Project No. 1039/F76/10/2008 Date

Sample No. K661 K662 Sample No. K661 K662
Field Ref. No. TP C 13 / 2 TP C 24 / 1 %Gravel 2 33
Depth 0.5 0.9 - 2.5 %Sand 51 28

Sieve size %Passing % Passing % Passing %Silt 24 25
75.00 100 100 %Clay 23 15
63.00 100 100 NMC % 10.3 Not Tested
53.00 100 100 Liquid Limit 26 31
37.50 100 100 Plasticity
26.50 100 100 Index
19.00 100 100 Linear Shrink. 6. 7.
13.20 100 99 Overall P.I. 10 9
4.75 100 77 Grading
2.00 98 67 Modulus
0.85 94 62 H.R.B. A-6 (4) A-6 (3)

0.425 87 57 Unified CL SC
0.25 81 55 Weston swell
0.15 70 50 (%) at 1 kPa
0.075 53 43 Analysis as per method D422 of ASTM of 1985
0.04 39 34 The results reported relate only to the
0.02 32 28 samples tested.
0.006 28 19 Documents may only be reproduced or
0.002 23 15 published in their full context.

Remarks:
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Activity Diagram After D H van der Merwe
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Plotted Values:
Sample Clay Frac PI
K661 22.6 10.2
K662 14.7 8.8
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP A 08 / 1 Laboratory Ref.: K639

Depth (m): 0.5 - 1.2 Remarks: Untreated

Description: FE - HILLWASH

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 17.0 18.0 15.9 14.9 19.2

Dry Density (kg/m3): 1765 1742 1747 1709 1699

Maximum Dry Density: 1765 kg/m 3 Optimum Moisture Content: 16.9      %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP A 10 / 1 Laboratory Ref.: K640

Depth (m): 1.0 - 1.4 Remarks: Untreated

Description: FE - HILLWASH

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 10.2 11.0 9.2 8.4 12.1

Dry Density (kg/m3): 2068 2040 2030 1986 1980

Maximum Dry Density: 2068 kg/m 3 Optimum Moisture Content: 10.2      %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP A 10 / 2 Laboratory Ref.: K641

Depth (m): 1.9 Remarks: Untreated

Description: CONGLOMERATE

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 9.6 10.6 8.7 7.7 6.8

Dry Density (kg/m3): 2107 2077 2112 2099 2060

Maximum Dry Density: 2113 kg/m 3 Optimum Moisture Content: 8.9        %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP A 16 / 1 Laboratory Ref.: K644

Depth (m): 1.4 - 2.0 Remarks: Untreated

Description: RE - SHALE

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 8.1 8.9 7.2 6.2 5.1

Dry Density (kg/m3): 2206 2187 2218 2202 2173

Maximum Dry Density: 2218 kg/m 3 Optimum Moisture Content: 7.2        %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP B 1 / 1 Laboratory Ref.: K649

Depth (m): 0.2 - 1.3 Remarks: Untreated

Description: FE - HILLWASH

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 13.8 12.6 14.7 15.5 16.7

Dry Density (kg/m3): 1931 1915 1941 1932 1909

Maximum Dry Density: 1938 kg/m 3 Optimum Moisture Content: 14.6      %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP B 15 / 1 Laboratory Ref.: K650

Depth (m): 0.0 - 0.8 Remarks: Untreated

Description: COLLUVIUM

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 6.3 7.2 8.2 5.2 9.3

Dry Density (kg/m3): 2239 2253 2234 2215 2200

Maximum Dry Density: 2249 kg/m 3 Optimum Moisture Content: 7.1        %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 29 October 2008

Field Reference: TP B 23 / 1 Laboratory Ref.: K653

Depth (m): 0.3 - 1.3 Remarks: Untreated

Description: -

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 14.3 15.2 16.1 13.2 17.1

Dry Density (kg/m3): 1871 1886 1869 1850 1842

Maximum Dry Density: 1888 kg/m 3 Optimum Moisture Content: 15.1      %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 29 October 2008

Field Reference: TP B 23 / 1 Laboratory Ref.: K653

Depth (m): 0.3 - 1.3 Remarks: Untreated

Description: -

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 14.3 15.2 16.1 13.2 17.1

Dry Density (kg/m3): 1871 1886 1869 1850 1842

Maximum Dry Density: 1888 kg/m 3 Optimum Moisture Content: 15.1      %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP B 23 / 2 Laboratory Ref.: K654

Depth (m): 1.3 - 2.5 Remarks: Untreated

Description: FE - HILLWASH

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 13.9 15.2 13.1 12.0 16.0

Dry Density (kg/m3): 1968 1933 1960 1913 1889

Maximum Dry Density: 1966 kg/m 3 Optimum Moisture Content: 13.8      %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Moisture Density Relationship
Project: DWAALBOOM

Project No.: 1039/F76/10/2008 Date: 30 October 2008

Field Reference: TP C 24 / 1 Laboratory Ref.: K662

Depth (m): 0.9 - 2.5 Remarks: Untreated

Description: REWORKED RESIDUAL DOLOMITE

Compactive Effort: Mod. AASHTO 

Percent Water Content (%): 8.0 8.9 7.0 6.0 5.2

Dry Density (kg/m3): 2188 2156 2217 2206 2162

Maximum Dry Density: 2219 kg/m 3 Optimum Moisture Content: 6.8        %

Analysis according to Method A7 of TMH1 of 1986.
The results relate only to the samples tested.
This report may only be reproduced or published in its full context.
Remarks:
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Consolidation Tests
Project: DWAALBOOM Test 2
Project No.: 1039/F76/10/2008 Sample No.:
Borehole No: TP A 22 / 1 Depth: 1.0
Date Received: Date Tested:
Remarks: An undisturbed sample soaked @ 100kPa.

Machine No. 20 Ring No. C1 Height (mm) 19.77 Diameter (mm) 71.28

Pre-Determined Particle Specific Gravity 2.82
Initial Parameters

Void Ratio 0.7183 Degree of Saturation (%) 62.2 Dry Density (Kg/m3) 1639

Effect. Stress (kPa) 100 10 0 0 0 0 0 0 0 0 0

Dial Correction (u) 48 0 0 0 0 0 0 0 0 0 0

HH:MM:SS √Minutes Initial Dial Reading 13282

00:00:00 0.00 10852

02:00:00 10.95 10852

03:00:00 13.42 11302

End of Primary Cons 10852 11302

Number of Readings: 2 1 0 0 0 0 0 0 0 0 0

Dial Readings in Microns

Water Content
After Test Only

204.3233.1

K648

22.3%75.01

21/10/2008

After TestBefore Test

Civilab

224.8

17/11/2008

Masses for Water Content Determination (g)
Wet Sample and Ring Dry Sample Ring

Before Test
15.9%

and Ring
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Consolidation Tests
Project: DWAALBOOM Test 1
Project No.: 1039/F76/10/2008 Sample No.:
Borehole No: TP C 09 / 1 Depth: 0.7
Date Received: Date Tested:
Remarks: An undisturbed sample soaked @ 100kPa.

Swell: 1.67%

Machine No. 19 Ring No. C4 Height (mm) 19.98 Diameter (mm) 71.28

Pre-Determined Particle Specific Gravity 2.683
Initial Parameters

Void Ratio 0.7407 Degree of Saturation (%) 80.8 Dry Density (Kg/m3) 1541

Effect. Stress (kPa) 10 50 100 100 200 400 800 1600 400 100 0

Dial Correction (u) 0 29 53 53 80 115 149 200 115 53 0

HH:MM:SS √Minutes Initial Dial Reading 13276

00:00:00 0.00 13276

00:35:00 5.92 13022

01:00:00 7.75 13274 13073 12946 13075

02:00:00 10.95 13150 11395 11603

03:00:00 13.42 13177

04:00:00 15.49 13192

05:00:00 17.32 13252

08:00:00 21.91 13269

24:00:00 37.95 13278 13244 11963 11127

26:00:00 39.50 13278

48:00:00 53.67 12746

End of Primary Cons 13274 13073 12946 13278 13244 12746 11963 11127 11395 11603

Number of Readings: 2 1 1 9 1 1 1 1 1 1 0

Dial Readings in Microns

After Test
Wet Sample and Ring

22.3%
and Ring

Ring
Only

Dry Sample 

27.9%199.1226.5 233.4 76.21

Civilab

21/10/2008

K657

Before Test
Water Content

Masses for Water Content Determination (g)

Before Test

17/11/2008

After Test
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Relative Density

Project : DWAALBOOM

Project No. : 1039/F76/10/2008 Date : 24/11/2008

Lab. Sample Ref. Field Sample Ref. Depth (m) Specific Gravity

K636 TPA01/1 0.3 2.805

K638 TPA01/3 1.6 2.855

K643 TPA15/2 2.0 2.837

K647 TPA17/3 1.8 2.836

K648 TPA22/1 1.0 2.816

K651 TPB18/1 1.5 2.905

K652 TPB18/2 2.5 2.851

K655 TPB3/1 1.4 2.829

K656 TPB4/1 2.5 2.815

K657 TPC09/1 0.7 2.683

K658 TPC11/1 0.2 2.765

K659 TPC11/2 0.5 2.747

K660 TPC13/1 0.2 2.764

K661 TPC13/2 0.5 2.837

Remarks:

Results reported relate only to the samples tested.
Documents may only be reproduced or published in their full context. While every care is taken to ensure that all tests are

carried out in accordance with recognised standards, neither ������� nor its employees shall be liable in any way whatsoever

for any error made in the execution or reporting of tests or any erroneous conclusions drawn therefrom or for any
consequences thereof.


