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POSTMASBURG HOUSING PROJECT: GFSH-2 PHASE 1 GEOTECHNICAL 

INVESTIGATION 
 

 

SUMMARY 
 
This report presents the results of a GFSH-2 Phase 1 soils investigation of six land portions (in total 
approximately 506ha) proposed for residential development in Postmasburg in the Northern Cape. 
The six land portions including, Greenfields Area (174ha), Carnation (35ha), Postdene 1 and 2 
(26ha), Newtown-Maranteng (63ha), Koppies-Riemvasmaak (140ha) and Boichoko (68ha).   

 
The topography of the overall area falls from 1340m AMSL in the north to 1300m AMSL in the south. 
Surface water runoff takes place through sheetwash along natural gradient towards the south and by 
four prominent north to south aligned drainage features. 
 
The entire project is underlain by dolomite land. Dolomite bedrock is blanketed by either 
transported material and/or Kalahari Group calcretes. Sub-areas are underlain by Banded Iron 
Formation.    
 
The fieldwork component of the soils investigation was conducted from the 8

th
 to 12

th
 August 2016. 

A total of eighty nine test pits were excavated with a TLB and profiled to evaluate the geotechnical 
properties of the various soil horizons encountered in test pits on site. Disturbed samples were 
submitted to Geostrada Soil Laboratory to determine the geotechnical characteristics of the 
various soil horizons. Laboratory tests included twenty three small disturbed samples submitted for 
foundation indicator tests, twelve samples for pH and conductivity tests and thirteen disturbed bulk 
samples submitted for compaction testing.   
 
This investigation had been undertaken to comply with the requirements of GFSH-2 Generic 
Specification (2002), SAICE (1995) and SANS 634 (2012). 
 
Based on data gathered in test pits during the investigation, the typical soil profiles encountered on 
each of the six land portions are as follows: 
 
 
 



  

 

Greenfields Area: 
 

 Transported or calcareous transported layer underlain by nodular and/or honeycomb tending 
to hardpan calcrete. 

 Transported layer underlain by soft rock banded iron formation. 
 
Refusal of the TLB was encountered at 0,1m to 1,9m on honeycomb tending to hardpan calcrete and 
at 1,2m to 1,9m on soft rock banded iron formation (Test Pits 3954/8 to 3954/10 and 3954/32).    
 

Carnation Area: 
 

 Calcareous transported layer underlain by nodular and/or honeycomb tending to hardpan 
calcrete. 

 
Refusal of the TLB was encountered at 0,1m to 1,2m on honeycomb tending to hardpan calcrete in 
all the test pits excavated.    
 

Postdene 1 and 2: 
 

 Nodular calcrete underlain by honeycomb tending to hardpan calcrete. 
 
Refusal of the TLB was encountered at 0,1m to 1,3m on honeycomb tending to hardpan calcrete in 
all the test pits excavated.    
 

Newtown-Maranteng: 
 

 Transported layer underlain by soft rock dolomite or soft rock banded iron formation (only in 
Test Pit 3954/47). 

 

 Transported layer underlain by nodular and honeycomb tending to hardpan calcrete, only 
encountered in Test Pit 3954/51. 

 
Refusal of the TLB was encountered at 0,1m to 1,7m on soft rock dolomite, at 0,6m on soft rock 
banded iron formation (Test Pit 3954/47) and at 0,4m on honeycomb tending to hardpan calcrete 
(Test Pit 3954/51).    
 

Koppies-Riemvasmaak: 
 

 Transported layer underlain by soft rock dolomite or soft rock banded iron formation (only in 
Test Pits 3954/66 to 3954/69). 

 
Refusal of the TLB was encountered at 0,4m to 2,8m on soft rock dolomite and at 0,6m to 1,7m on 
soft rock banded iron formation (Test Pits 3954/66 to 3954/69).    
 

Boichoko: 
 

 Transported layer underlain by soft rock dolomite. 
 
Refusal of the TLB was encountered at 0,2m to 1,8m on soft rock dolomite in all the test pits 
excavated. 
 
No groundwater was intercepted in any of the test pits. Groundwater rest levels measured in 
boreholes in Postmasburg are at depths of 12m to 16m (1309m AMSL to 1322m AMSL). Historic 
groundwater data indicates that the original groundwater level (OWL) is at 1313m AMSL to 1317m. 



  

 

Pumping activity at Beeshoek- and Kolomela Mines has therefore not negatively impacted on 
Postmasburg. 
 
Based on the geology, dolomite stability zonation, soil profiles and laboratory test results the entire 
study area can be described in terms of fifteen primary Geotechnical Soil Zones. The Geotechnical 
Soil Zones relevant to each of the six land portions are as follows:  
 
The Greenfields Area can be described in terms of seven primary Geotechnical Soil Zones:  
 

 Soil Zone 2: 2P D2 (H/C2/S2): Presented by Test Pits 3954/8 and 3954/10. In general the 
Area reflects a low susceptibility of all-size sinkhole or subsidence formation with respect to 

ingress of water and groundwater level drawdown i.e. Inherent Hazard Class (IHC) 1//1. 

The Area is designated as D2 for foundation design purposes. Foundation indicator test 
results indicate a low potential expansiveness (H) for the transported soil layer. The 
transported soil layer (to a maximum depth of 1,9m in profile) comprises a loose 
consistency, low density, collapsible and compressible soils (C2/S2).   

 

 Soil Zone 4 3P D2 (W/H/C2/S2): Presented by Test Pits 3954/11. In general the Area 
reflects a low susceptibility of all-size sinkhole or subsidence formation with respect to 

ingress of water and groundwater level drawdown i.e. Inherent Hazard Class (IHC) 1//1. 

The Area is designated as D2 for foundation design purposes. The area is located in a 
preferential drainage zone or floodplain (W). Foundation indicator test results indicate a low 
potential expansiveness (H) for the loose consistency calcareous transported and soft 
powdery calcrete with nodular calcrete layers. The calcareous transported layer (to a 
maximum depth of 0,2m and soft powdery calcrete layer to a maximum depth of 1,9m in 
profile) comprises low density, collapsible and compressible soils (C2/S2).   

 

 Soil Zone 6 2P D2 (H/C2/S2)R2: No test pits were excavated in this zone. In general the 
Area reflects a low susceptibility of all-size sinkhole or subsidence formation with respect to 

ingress of water and groundwater level drawdown i.e. Inherent Hazard Class (IHC) 1//1. 

The Area is designated a D2 for foundation design purposes. Foundation indicator test 
results for the surrounding area indicate a low potential expansiveness (H), and 
transported soil layers (to a maximum depth of 1,5m in profile) comprises low density, 
collapsible and compressible soils (C2/S2). This geotechnical soil zone is located in an 
area of scattered outcrop (R2).   

 

 Soil Zone 7: 3P D2 (H/C2/S2/E): Presented by Test Pit 3954/9. In general the Area reflects a 
low susceptibility of all-size sinkhole or subsidence formation with respect to ingress of 

water and groundwater level drawdown i.e. Inherent Hazard Class (IHC) 1//1. The Area is 

designated as D2 for foundation design purposes. Foundation indicator test results indicate 
a low potential expansiveness (H) for the transported soil layer. The transported soil layer 
(to a maximum depth of 1,5m in profile) comprises a loose consistency, low density, 
collapsible and compressible soils (C2/S2). The geotechnical soil zone presents an old 
quarry (E).    



  

 

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/1 to 3954/7, 3954/12 to 
3954/20 and 3954/24 to 3954/27. In general the Area reflects a medium susceptibility of 
small- and medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with respect to 

groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. The Area is 

designated a D3 for foundation design purposes. Foundation indicator test results indicate 
a low potential expansiveness (H) for the loose to medium dense calcareous transported 
and medium dense nodular calcrete soil layers. The calcareous transported soil layer (to a 
maximum depth of 0,1m and 1,0m) and the nodular calcrete soil layer (to a maximum 
depth of 0,4m and 1,5m in profile) comprises low density, collapsible and compressible 
soils (C-C1/S-S1). Refusal of the TLB (R3) was encountered at a depth of 0,1m to 1,5m on 
very dense honeycomb tending to hardpan calcrete.   

 

 Soil Zone 14: 3P D3 (W/H/C2/S2/E)R3: No test pits were excavated in this zone. In general 
the Area reflects a medium susceptibility of small- and medium-size sinkhole or subsidence 
formation with respect to ingress of water and a low susceptibility of all-size sinkhole and 

subsidence formation with respect to groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 2/3//1. The Area is designated a D3 for foundation design purposes. The Area 
is located in a preferential drainage zone or floodplain (W). Foundation indicator test 
results in soil profiles surrounding the area indicate a low potential expansiveness (H) for 
the loose transported soil layers. The transported soil layer (to a maximum anticipated 
depth of between 1,2m and 1,5m in profile) comprises low density, collapsible and 
compressible soils (C2/S2). Refusal of the TLB (R3) is anticipated at a depth of between 
1,2m to 1,5m. The geotechnical soil zone presents a landfill site (E).    

 

 Soil Zone 15: 3P D3 (W/H/C2/S2)R3: Presented by Test Pit 3954/32. In general the Area 
reflects a medium susceptibility of small- and medium-size sinkhole or subsidence 
formation with respect to ingress of water and a low susceptibility of all-size sinkhole and 

subsidence formation with respect to groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 2/3//1. The Area is designated a D3 for foundation design purposes. The Area 
is located in a preferential drainage zone or floodplain (W). Foundation indicator test 
results indicate a low potential expansiveness (H) for the loose calcareous transported soil 
layer. The calcareous transported soil layer (to a maximum depth of 1,2m in profile) 
comprises low density, collapsible and compressible soils (C2/S2). Refusal of the TLB (R3) 
was encountered at a depth of 1,2m on soft rock banded iron formation.    

 
The Carnation Area can be described in terms of three primary Geotechnical Soil Zones:  
 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/21, 3954/29 and 
3954/30. In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the loose calcareous transported and medium dense nodular calcrete soil layers. The 
calcareous transported soil layer (to a maximum depth of 0,1m and 0,4m) and the nodular 
calcrete soil layer (to a maximum depth of 0,4m and 0,9m in profile) comprises low density, 
collapsible and compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was encountered 
at a depth of 0,4m to 0,9m on very dense honeycomb tending to hardpan calcrete.  

  



  

 

 

 Soil Zone 9: 3P D3 (W/H/C-C1/S-S1)R3: Presented by Test Pits 3954/22, 3954/23 and 
3954/28. In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. The area is located in a preferential drainage zone (W). Foundation indicator 
test results indicate a low potential expansiveness (H) for the loose calcareous transported 
soil layer, soft powdery calcrete and medium dense nodular calcrete soil layers. The 
calcareous transported soil layer (to a maximum depth of 0,1m), soft powdery calcrete (to a 
maximum depth of 0,5m) and the nodular calcrete (to a maximum depth of 1,0m in profile) 
comprise low density, collapsible and compressible soils (C-C1/S-S1). Refusal of the TLB 
(R3) was encountered at a depth of 0,1m to 1,0m on very dense honeycomb tending to 
hardpan calcrete.    

 

 Soil Zone 13: 2P D3 (H/C2/S2)R3: Presented by Test Pit 3954/31. In general the Area 
reflects a medium susceptibility of small- and medium-size sinkhole or subsidence 
formation with respect to ingress of water and a low susceptibility of all-size sinkhole and 

subsidence formation with respect to groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 2/3//1. The Area is designated as D3 for foundation design purposes. 
Foundation indicator test results indicate a low potential expansiveness (H) for the loose 
calcareous transported and medium dense nodular calcrete soil layers. The calcareous 
transported soil layer (to a maximum depth of 1,0m) and the nodular calcrete soil layer (to 
a maximum depth of 1,2m in profile) comprises low density, collapsible and compressible 
soils (C2/S2). Refusal of the TLB (R3) was encountered at a depth of 1,2m on very dense 
honeycomb tending to hardpan calcrete.    

 
The Postdene 1 and 2 Areas can be described in terms of three primary Geotechnical Soil Zones:  
 

 Soil Zone 1: 2P D2 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/36, 3954/38 to 3954/41. 
In general the Area reflects a low susceptibility of all-size sinkhole or subsidence formation 

with respect to ingress of water and groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 1//1. The Area is designated as D2 for foundation design purposes. 
Foundation indicator test results indicate a low potential expansiveness (H) for the medium 
dense nodular calcrete soil layer. The nodular calcrete soil layer (to a maximum depth of 
0,1m and 0,6m in profile) comprises low density, collapsible and compressible soils (C-
C1/S-S1). Refusal of the TLB (R3) was encountered at a depth of 0,1m and 0,6m on very 
dense honeycomb tending to hardpan calcrete.   

 

 Soil Zone 5: 3P D2 (W/H/C2/S2)R3: Presented by Test Pit 3954/42. In general the Area 
reflects a low susceptibility of all-size sinkhole or subsidence formation with respect to 

ingress of water and groundwater level drawdown i.e. Inherent Hazard Class (IHC) 1//1. 

The Area is designated as D2 for foundation design purposes. The Area is located in a 
preferential drainage zone (W). Foundation indicator test results indicate a low potential 
expansiveness (H) for the medium dense consistency nodular calcrete layer. The nodular 
calcrete layer (to a maximum depth of 1,3m in profile) comprises low density, collapsible 
and compressible soils (C2/S2). Refusal of the TLB (R3) was encountered at a depth of 
1,3m on very dense honeycomb tending to hardpan calcrete.   

 



  

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/33 to 3954/35 and 
3954/37. In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the medium dense nodular calcrete soil layer. The nodular calcrete soil layer (to a 
maximum depth of 0,1m and 0,9m in profile) comprises low density, collapsible and 
compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was encountered at a depth of 
0,5m to 0,9m on very dense honeycomb tending to hardpan calcrete.   

 
The Newtown-Maranteng Area can be described in terms of five primary Geotechnical Soil Zones:  
 

 Soil Zone 1: 2P D2 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/47 and 3954/54. In 
general the Area reflects a low susceptibility of all-size sinkhole or subsidence formation 

with respect to ingress of water and groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 1//1. The Area is designated as D2 for foundation design purposes. 
Foundation indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 0,5m and 
0,6m in profile) comprises low density, collapsible and compressible soils (C-C1/S-S1). 
Refusal of the TLB (R3) was encountered at a depth of 0,5m and 0,6m on soft rock banded 
iron formation and soft rock dolomite.   

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/45, 3954/51 to 3954/53. 
In general the Area reflects a medium susceptibility of small- and medium-size sinkhole or 
subsidence formation with respect to ingress of water and a low susceptibility of all-size 
sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the medium dense transported and medium dense nodular calcrete soil layers. The 
transported soil layer (to a maximum depth of 0,4m to 1,0m) and the nodular calcrete soil 
layer (to a maximum depth of 0,4m in profile) comprises low density, collapsible and 
compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was encountered at a depth of 
0,4m to 1,0m on very dense honeycomb tending to hardpan calcrete and soft rock 
dolomite.   

 

 Soil Zone 9: 3P D3 (W/H/C-C1/S-S1)R3: Presented by Test Pits 3954/43 and 3954/55. In 
general the Area reflects a medium susceptibility of small- and medium-size sinkhole or 
subsidence formation with respect to ingress of water and a low susceptibility of all-size 
sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. The Area is located in a preferential drainage zone (W). Foundation indicator 
test results indicate a low potential expansiveness (H) for the medium dense transported 
soil layer. The transported soil layer (to a maximum depth of 0,1m and 0,6m in profile) 
comprises low density, collapsible and compressible soils (C-C1/S-S1). Refusal of the TLB 
(R3) was encountered at a depth of 0,1m and 0,6m on soft rock dolomite.    

 



  

 

 Soil Zone 10: 2P D3 (H/C1-C2/S1)R3: Presented by Test Pits 3954/49 and 3954/50. In 
general the Area reflects a medium susceptibility of small- and medium-size sinkhole or 
subsidence formation with respect to ingress of water and a low susceptibility of all-size 
sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated a D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the medium dense transported soil layer. The transported soil layer (to a maximum depth 
of 1,2m and 1,3m in profile) comprises low density, collapsible and compressible soils (C1-
C2/S1). Refusal of the TLB (R3) was encountered at a depth of 1,2m and 1,3m on soft 
rock dolomite.    

 

 Soil Zone 11: 2P D3 (H/C1-C2/S1): Presented by Test Pits 3954/44 and 3954/48. In general 
the Area reflects a medium susceptibility of small- and medium-size sinkhole or subsidence 
formation with respect to ingress of water and a low susceptibility of all-size sinkhole and 

subsidence formation with respect to groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 2/3//1. The Area is designated as D3 for foundation design purposes. 
Foundation indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 1,6m and 
1,7m in profile) comprises low density, collapsible and compressible soils (C1-C2/S1).    

 
The Koppies-Riemvasmaak Area can be described in terms of six primary Geotechnical Soil Zones:  
 

 Soil Zone 1: 2P D2 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/59, 3954/65 and 
3954/70. In general the Area reflects a low susceptibility of all-size sinkhole or subsidence 

formation with respect to ingress of water and groundwater level drawdown i.e. Inherent 

Hazard Class (IHC) 1//1. The Area is designated as D2 for foundation design purposes. 
Foundation indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 0,5m and 
0,8m in profile) comprises low density, collapsible and compressible soils (C-C1/S-S1). 
Refusal of the TLB (R3) was encountered at a depth of 0,5m and 0,8m on soft rock 
dolomite.   

 

 Soil Zone 2: 2P D2 (H/C2/S2): Presented by Test Pit 3954/58. In general the Area reflects a 
low susceptibility of all-size sinkhole or subsidence formation with respect to ingress of 

water and groundwater level drawdown i.e. Inherent Hazard Class (IHC) 1//1. The Area is 

designated as D2 for foundation design purposes. Foundation indicator test results indicate 
a low potential expansiveness (H) for the medium dense transported soil layer. The 
transported soil layer (to a maximum depth of 2,1m in profile) comprises low density, 
collapsible and compressible soils (C2/S2).   

 

 Soil Zone 3: 3P D2 (H/C-C1/S-S1/E)R1/R3: Presented by Test Pit 3954/69. In general the 
Area reflects a low susceptibility of all-size sinkhole or subsidence formation with respect to 

ingress of water and groundwater level drawdown i.e. Inherent Hazard Class (IHC) 1//1. 

The Area is designated as D2 for foundation design purposes. Foundation indicator test 
results indicate a low potential expansiveness (H) for the medium dense transported soil 
layer. The transported soil layer (to a maximum depth of 0,6m in profile) comprises low 
density, collapsible and compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was 
encountered at a depth of 0,6m on soft rock banded iron formation and the geotechnical 
soil zone is earmarked by rock outcrop (R1). An old quarry (E) exists within this 
geotechnical soil zone.   

 



  

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/46, 3954/57, 3954/60, 
3954/64, 3954/67 to 3954/68, 3954/72, 3954/74, 3954/77 to 3954/79. In general the Area 
reflects a medium susceptibility of small- and medium-size sinkhole or subsidence 
formation with respect to ingress of water and a low susceptibility of all-size sinkhole and 

subsidence formation with respect to groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 2/3//1. The Area is designated as D3 for foundation design purposes. 
Foundation indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 0,4m to 
1,1m in profile) comprises low density, collapsible and compressible soils (C-C1/S-S1). 
Refusal of the TLB (R3) was encountered at a depth of 0,4m to 1,1m on soft rock banded 
iron formation and soft rock dolomite.   

 

 Soil Zone 10: 2P D3 (H/C1-C2/S1)R3: Presented by Test Pits 3954/61 to 3954/63, 3954/71 
and 3954/76. In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the medium dense transported soil layer. The transported soil layer (to a maximum depth 
of 1,2m and 1,4m in profile) comprises low density, collapsible and compressible soils (C1-
C2/S1). Refusal of the TLB (R3) was encountered at a depth of 1,2m and 1,4m on soft 
rock dolomite.    

 

 Soil Zone 12: 2P D3 (H/C2/S2): Presented by Test Pits 3954/66, 3954/73 and 3954/75. In 
general the Area reflects a medium susceptibility of small- and medium-size sinkhole or 
subsidence formation with respect to ingress of water and a low susceptibility of all-size 
sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the medium dense transported soil layer. The transported soil layer (to a maximum depth 
of 1,7m and 2,8m in profile) comprises low density, collapsible and compressible soils 
(C2/S2).    

 
The Boichoko Area can be described in terms of four primary Geotechnical Soil Zones:  
 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/81, 3954/83, 3954/85 
and 3954/88. In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the medium dense transported soil layer. The transported soil layer to a maximum depth of 
0,2m to 1,1m in profile comprises low density, collapsible and compressible soils (C-C1/S-
S1). Refusal of the TLB (R3) was encountered at a depth of 0,2m to 1,1m on soft rock 
dolomite.   

 



  

 

 Soil Zone 9: 3P D3 (W/H/C-C1/S-S1)R3: Presented by Test Pits 3954/80, 3954/82 and 
3954/84. In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. The Area is located in a preferential drainage zone (W). Foundation indicator 
test results indicate a low potential expansiveness (H) for the medium dense transported 
soil layer. The transported soil layer (to a maximum depth of 0,5m and 1,1m in profile) 
comprises low density, collapsible and compressible soils (C-C1/S-S1). Refusal of the TLB 
(R3) was encountered at a depth of 0,5m and 1,1m on soft rock dolomite.    

 

 Soil Zone 10: 2P D3 (H/C1-C2/S1)R3: Presented by Test Pits 3954/56 and 3954/87. In 
general the Area reflects a medium susceptibility of small- and medium-size sinkhole or 
subsidence formation with respect to ingress of water and a low susceptibility of all-size 
sinkhole and subsidence formation with respect to groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 2/3//1. The Area is designated as D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential expansiveness (H) for 
the medium dense transported soil layer. The transported soil layer (to a maximum depth 
of 1,4m and 1,5m in profile) comprises low density, collapsible and compressible soils (C1-
C2/S1). Refusal of the TLB (R3) was encountered at a depth of 1,4m and 1,5m on soft 
rock dolomite.    

 

 Soil Zone 11: 2P D3 (H/C1-C2/S1): Presented by Test Pits 3954/86 and 3954/89. In general 
the Area reflects a medium susceptibility of small- and medium-size sinkhole or subsidence 
formation with respect to ingress of water and a low susceptibility of all-size sinkhole and 

subsidence formation with respect to groundwater level drawdown i.e. Inherent Hazard 

Class (IHC) 2/3//1. The Area is designated as D3 for foundation design purposes. 
Foundation indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 1,6m and 
1,8m in profile) comprises low density, collapsible and compressible soils (C1-C2/S1).    

 
Residential development is allowed in most of the geotechnical soil zones with the exception of 
Geotechnical Soil Zone 4, 5, 9, 14 and 15 presenting drainage features. A landfill site is also present 
in Geotechnical Soil Zone 14. Old existing quarry sites are present in Geotechnical Soil Zone 3 and 
7. Foundation recommendations are provided in the report. 
 
The final dolomite stability investigation is documented in VGIconsult Report VGI3954-2. This report 
must be read in conjunction with the report set out here for a comprehensive oversight of the 
geotechnical conditions on site. 
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1. INTRODUCTION 
 
This report presents and comments on the results and observations of a Generic 
Specification GFSH-2 Phase 1 soils investigation carried out on six land portions (in total 
approximately 506ha) proposed for residential development in Postmasburg in the Northern 
Cape. The six land portions including, Greenfields Area (174ha), Carnation (35ha), Postdene 
1 and 2 (26ha), Newtown-Maranteng (63ha), Koppies-Riemvasmaak (140ha) and Boichoko 
(68ha).   
 
The purpose of this investigation is to determine the near surface soil conditions and 
geotechnical characteristics of the various soils horizons on site and to give 
recommendations on foundation design. 
 
This report documents the terms of reference, available data used in the study, investigation 
procedures, methodology, geology, geohydrology, dolomite risk zonation, evaluation criteria, 
conclusions and recommendations.  
 
 

2. TERMS OF REFERENCE AND SCOPE OF WORK 
 
VGIconsult is appointed by Bigen Africa to render professional services for the Tsantsabane 
Mixed Typology and Integrated Infrastructure Development Project, as set out in proposal 
number VGI3954P, dated 24 August 2015, and updated rates issued 18 February 2016 to 
allow for increased housing units.     
 
 

3. EXISTING INFORMATION 
 
The following information has been used in the investigation and assessment of the site: 

 

3.1. Maps 
 
o Topographic map of the Director of Surveys at a scale of 1:50 000: Sheet 2823 AC 

Beeshoek. 
 
o Geological Map of the GSO: Scale 1:250 000 Sheet 2822 Postmasburg. 

 

3.2. Reports 
 

o VGIconsult report, dated July 2016, entitled: 
Project: Pre-Feasibility Geotechnical Study 954-1). 
 

o 
Housing Project: Feasibility- Report No 
VGI3954-2). 
 

o 
Guideline  Phase 1, Activities 19 & 28: Desktop development of a Dolomite 

Water Geosciences Consulting & Frans Wiegmans of Golder Associates, Project 
Number 14/14/5/2, dated November 2009. 
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3.3. Publications 
 

o Soil Survey for Engineering, Brink, Partridge and Williams (1982) pp 20-21. 
 
o Engineering Geology of Southern Africa, Volume 1, Brink, A.B.A. (1979) 319pp. 
 
o 

Highways No. 14, 1985. 
 

3.4. Standards and Specifications 
 

o Generic Specification GFSH-2, National Department of Housing Specification, 
 

 
o South African Institution of Civil Engineering/Institution of Structural Engineers, 

Residential Buildings of Masonry Constructio  
 
o SANS 634: Geotechnical investigations for township development (2012).  
 
o Council for Geoscience/ South African Institute of Engineering and Environmental 

Geologists, 2003, entitled: Guideline for engineering-geological characterization 
and development of dolomitic land. 

 
o Council for Geoscience, 2007, entitled: Consultants Guide: Approach to Sites on 

Dolomite Land. 
 
o Department of Public Works (PW344), 2010, entitled: Appropriate Development of 

Infrastructure on Dolomite. Manual for Consultants. 
 
o South African National Standard SANS 1936 Parts 1  4 (2012). 
 
o 

 
 
o 

by Van der Merwe 1964. Transactions of the South African Institution of Civil 
Engineers, Volume 6, Number 6, pp. 103  107. 

 
o NHBRC Home Building Manual, dated 1999 and updated 2015. 

 
 

4. LOCALITY AND SITE DESCRIPTION 
 
The locality of the various sites within the region is displayed in Figure 1 and the site layout 
with contour elevations on Figure 2.  
 
The six land portions (in total approximately 506ha) proposed for residential development in 
Postmasburg in the Northern Cape including, Greenfields Area (174ha), Carnation (35ha), 
Postdene 1 and 2 (26ha), Newtown-Maranteng (63ha), Koppies-Riemvasmaak (140ha) and 
Boichoko (68ha) 
 
The topography of the overall area falls from 1340m AMSL in the north to 1300m AMSL in 
the south. Surface water runoff takes places through sheetwash along natural gradient 
towards the south and by four prominent north to south aligned drainage features (Figure 2).  
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5. METHODS AND PROCEDURES OF INVESTIGATION 
 
These investigations have involved the following: 

 
 

5.1. Gathering of existing data 
 
During the early stages of this investigation, available information pertaining to the 
proposed site and immediate environs was gathered and studied to obtain a 
preliminary perspective of the geotechnical conditions. This information includes 
existing geological, geotechnical, geohydrological, topographical, orthophotograph, 
geotechnical reports of the area and surrounding developments including gravity 
surveys, test pits excavated, boreholes drilled, sinkhole and stability data, etc. 
 

5.2. Test pitting and laboratory testing 
 
The current soils investigation by VGIconsult was conducted between 8 to 12

th
 August 

2016. A total of eighty nine test pits (3954-1 to 3954-89) were excavated with a TLB to 
evaluate the geotechnical properties of the various soil horizons encountered in test 
pits on site. The soil profiles were described according to standard practice by an 
engineering geologist 
 
The approximate positions of the test pits are indicated on Drawing VGI3954 S/1. 
Table 1 at the back of the report gives a summary of the soil profiles and the detailed 
soil profiles as recorded in the test pits are contained in Appendix 1.  
 
During the current study twenty three small disturbed soil samples were taken from 
representative soil horizons and submitted to Geostrada Soil Laboratory for foundation 
indicator tests and twelve samples for pH and conductivity testing. Thirteen disturbed 
bulk samples were submitted for compaction testing. Table 2 summarises the results 
of the laboratory tests and the detailed test results are contained in Appendix 2. 
 

5.3. Rotary Percussion Boreholes 
 
Site specific dolomite stability investigations were conducted by VGIconsult during 
August 2016 and September 2016 (VGIconsult Report No. VGI3954-2, dated 
September 2016).   
 
A total of 61 percussion boreholes had been drilled on the various land parcels. These 
boreholes were drilled to develop a perspective of the subsurface geological and 
geohydrological conditions on the site. The borehole information was also evaluated to 
get a better understanding of the sub-surface geology.  
 
The results of the drilling programme are discussed in detail in the dolomite stability 
report by VGIconsult (Report No. VGI3954-2, dated September 2016). 
 

5.4. Geotechnical Characterisation of the Site and Development Potential  
 
The procedures utilized in this report for the broad geotechnical zonation of the site are 
derived from the modification and integration of various classification including, SAICE 
(1995), SANS 634 (2012) and GFSH-2 
Urban Geo  
 
Based on the geological, geohydrological, hydrological, geomorphological and soils 
information gathered during geotechnical investigations, sites may be divided into 
three primary Geotechnical Sub-Areas.  
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These Sub-Areas broadly reflect the development potential of sites and delineate Sub-
Areas of similar characteristics such as wet areas and terrain (see also Table 3 in the 
GFSH-2 Generic Specification). 
 

Geotechnical Sub-

Area 
Definition 

1  
 

The geotechnical conditions are such that urban development can 
take place without any special precautionary/remedial measures for 
geotechnical conditions. 

2  

Soil Map) 

Geotechnical conditions are such that the area may be developed 
for urban use but appropriate remedial and/or precautionary 
measures are required in the context of the geotechnical 
constraints. 

3 
 

NHBRC Soil Map) 

Geotechnical conditions are such that urban development is not 
recommended. 

 
Based on our evaluation of the available geotechnical data, the site area has been 
delineated into these Primary Geotechnical Sub-Areas. These primary Sub-Areas are 
shown on the Soil Map provided for this site. 
 

5.5. Site Classification 
 
For the purposes of this report the broad geotechnical definitions of the primary 
geotechnical Sub-Areas outlined in Section 5.4 are further defined in terms of several 

ial structures) 
in the GFSH-2 Generic Specification reproduced (with additions) below :  
 

Geotechnical Category and 

Site Class Designation 
Geotechnical Characteristics 

Inundated Areas 
Wet areas, drainage line, seepage zone 

W 

Active soils (heave/shrink) Expected range of total movement at surface: 

H < 7.5 mm 
H1 7.5  15 mm 
H2 15  30 mm 
H3 > 30 mm 

Collapsible soils Expected range of total movement at surface: 

C < 5 mm 
C1 5  10 mm 
C2 > 10 mm 

Compressible soils Expected range of total movement at surface: 

S < 5 mm 
S1 5 - 15 mm 
S2 > 15 mm 

E 
Abandoned borrow areas, dump rock, waste pits 
and uncontrolled fill. 

T Steep Slope (>15 degrees) 

P Dolomitic Areas 
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Geotechnical Category and 

Site Class Designation 
Geotechnical Characteristics 

R Rock 

R1 Rock outcrop 

R2 Rock scattered outcrop 

R3 Rock sub outcrop (surface to minus 1.5 m) 

 
(i) Soils uncovered that can change in volume with changes in moisture conditions  

potentially active soils (i.e., GFSH Site Class H/H1/H2/H3) 
 

(ii) Soils uncovered that could rapidly reduce in volume when loaded and wetted  
s (i.e. GFSH Site Classes C/C1/C2) 

 
(iii) Fine grained soils uncovered that could (slowly) reduce in volume when loaded  

GFSH Site Classes S/S1/S2) 
 

The site class designations are added to the Primary Geotechnical prefix selected from 
Section 5.4 in order to describe the generalised geotechnical conditions of a particular 
Sub-Area of the site. These Sub-Areas are shown on the Soil Map provided in this 
report (Drawing VGI3954/1). 
 

n the GFSH Guidelines imply that a 
quantitative approach is required when analysing each open test pit profile and before 
allocating it to a selected (soil) Site Class Sub-Area. A broad overview of the 
assumptions made and the analytical processes adopted regarding potential in-service 
soil behaviour beneath shallow foundations is presented below. Most importantly, 
potential soil behaviour in the Test Pits has been evaluated and characterised when 
abstractly subjected to loading and moisture conditions beneath a structure where 
bearing pressures do not exceed 50 kPa and rest on 0.5 m wide strip footings (see 

Class Designations) only the top 2,8 metre of profiled materials has been considered, 
and for the moisture- 2,8 
metres. 

 

5.6. Earthworks Classifications for Service Trenches 
 
The ease of excavation is a critical financial factor when installing underground 
services and placement of foundations. The excavatability of material can be grouped 
into the following three categories according to SABS 1200D: 
 

 Soft excavation (Class A) requires mechanical equipment. 

 Intermediate excavation (Class B) requires ripping equipment. 

 Hard rock excavation (Class C) requires blasting or pneumatic rock breaking 
equipment. 

 

5.7. Seismic Hazard 
 
The seismicity of Southern Africa is typically that of an intra-plate region. The natural 
seismic regime of a region of this type is characterized by a low-level activity by world 
standards, with earthquakes randomly distributed in space and time. In South Africa 
the only part which does not display the characteristics of an intra-plate region is the 
possible continuation of the East African rift system in the north-eastern region of the 
country. The boundaries of the African Plate are conspicuously outlined by a narrow 
earthquake belt following the Mid-Atlantic and Mid-Indian oceanic ridges. Most of the 
natural activity around Southern Africa occurs along these features.  
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Tremors resulting from the deep-mining operations in the gold fields of Gauteng, North 
West and Free State Provinces, form the bulk of the seismic events recorded by the 
regional network of seismological stations. The depth of these tremors has been fixed 
at 2 km below the surface. The level of amplification induced in structures by seismic 
events is primarily influenced by the nature and magnitude of the seismic impulse, e.g. 
magnitude and epicentre of an earthquake, but also by the dynamic stiffness 
properties of the rock mass and regolith and of the particular structures.  
 
In accordance with SANS 10160 (2012) structures in seismic zones shall, as a 
minimum, be designed and constructed to resist the effects of seismic ground motions. 
This standard provides strategies and rules for the design of buildings subject to 
earthquake actions primarily to safeguard against major catastrophic structural failures 
and loss of life, not to prevent damage or to maintain function.  
 
Figure 1 of SANS 10160-4 presents the seismic zones of South Africa. Two zones are 
identified, namely: 
a) Zone I: Natural seismic activity and 
b) Zone II: Regions of mining-induced and natural seismic activity. 
 
SANS 10160-4, Table 3 presents classes of buildings relevant to seismic hazard: 
 

Importance 

Class 
Buildings 

Importance 

Factor ( i) 

I Buildings of minor importance for public safety, e.g. agricultural 
buildings etc. 

0.8 

II Ordinary buildings, not belonging to the other categories 1.0 

III Buildings for which seismic resistance is of importance in view of 
the consequences associated with collapse, e.g. schools, 
assembly halls, cultural institutions etc. 

1.2 

IV Buildings for which integrity during earthquakes is of vital 
importance for protection e.g. hospitals, fire stations, power 
plants etc. 

1.4 

Note:  

 The numbering of importance classes differ from those in the Eurocode where from the definitions were 
taken. 

 Buildings of Importance Class I, II and III in Zone II need only comply with clause 5 and with the 
minimum requirements for structural and non-structural components and with the requirements for 
ties, continuity and anchorage, all as detailed in clause 9.  

 Buildings of Importance Class IV in Zone II shall be treated as buildings located in Zone 1. 

 

5.8. Map production (projection, co-ordinate system and datum) 
 

All the drawings in this report are produced using a Geographic Information 

System (GIS). The projection information of the figures and drawings in this report are 
reflected on each individual figure and drawing and listed below: 
 

1. Projection surface:  Mercator (cylinder)  
 

2. Projection orientation:  Transverse aspect 
 

3. Datum or reference ellipsoid: World Geodetic System 84 
 

4. Central Meridian:   In degrees (23 for this study) 
 

5. False easting and northing: Zero degrees 
 

6. Scale factor:   1 
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The drawings and figures are co-ordinated in metres latitude (7 digit value) and 
longitude (5 or 6 digit value).  

 
 

6. GEOLOGY AND GEOHYDROLOGY 
 

6.1. General Geology 
 

Postmasburg is situated on the Maremane Dome consisting of carbonate rocks 
(predominantly stromatolitic and crinkle laminated dolomite and limestone) of the 
Campbell Rand Subgroup, Ghaap Group, Transvaal Supergroup (Figure 3, areas 
marked in blue and denoted by Vgl). These rocks are overlain locally by the Asbestos 
Hills Subgroup, Ghaap Group (Figure 3, areas marked in red and maroon denoted by 
Vak and Vad). Ferruginised brecciated Ironstone (red colouring) forming the base of 
the Asbestos Hills Subgroup occurs locally. Siliceous chert breccia or a manganese 
marker occurs at the top of the Ghaap Group. (Figure 3, areas marked in grey). Parts 
of Postmasburg are mantled by transported soils, including windblown sand, gravel 
and Quaternary Limestones (Figure 3, areas marked in yellow and denoted by Ql as 
well as black hollow triangles, which denote Quaternary gravel). The various lithological 
units anticipated in the sub-region are as follows: 
 

Lithostratigraphic Unit Lithology 

Kalahari Group -Cenozoic Era (i.e. including Tertiary and Quaternary deposits): 

Gordonia Formation (Quaternary) Windblown sand 

Lonely Formation (Quaternary) Surface limestone (loosely consolidated 
low density diatomaceous limestone) 
formed in shallow freshwater lakes) 

Obobogorop Formation (Quaternary) Gravel (derived from Dwyka Formation) 

Mokalanen Formation  
(at boundary between Quaternary/Tertiary) 

Calcrete (forming a sandy limestone or 
conglomerate with calcareous matrix) 

Eden Formation (Tertiary) Sandstone, siltstone poorly sorted gravel 

Budin Formation (Tertiary) Clays and pebbles 

Wessels Formation (Tertiary) Coarse angular poorly sorted gravel 

Unconformity 

 Dolerite dykes and sills (Drakensburg 
Group age/150 Ma) 

Dwyka Formation, Karoo Supergroup Tillite, mudstone and weathered 
derivatives 

Unconformity 

Gamagara Formation, Olifantshoek Supergroup Shale, conglomerate and quartzite 

 Diabase dykes and sills (possibly of 
Bushveld Complex age/2061 Ma) 

Thrust 

Ongeluk Formation, Postmasburg Group, 
Transvaal Supergroup 

Andesitic lava 

Makganyene Formation, Postmasburg Group, 
Transvaal Supergroup 

Diamictite and weathered derivates 

Unconformity 

Asbestos Hill Subgroup, Ghaap Group 
Koegas Subgroup, Ghaap Group 
 

Ferruginised brecciated banded ironstone 
Manganore ironore, chert breccia: 
Massive ore 
Laminated ore 
Intrusive 
Banded Iron Formation 
Laminated Ore 
Banded Iron Formation 

Unconformity 
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Lithostratigraphic Unit Lithology

(Wolhaarkop Formation) Campbell Rand 
Subgroup, Ghaap Group, Transvaal Supergroup 

Chert breccia 

Unconformity 

Gamohaan-, Kogelbeen-, Papkuil-, Fairfield-, 
Reivilo-, Monteville Formation, Campbell Rand 
Subgroup, Ghaap Group, Transvaal Supergroup 

Limestone, dolomite, chert, subordinate 
shale, ooilite and weathering soil 
derivatives  

 
The unconformity separating the iron formations from the overlying clastic sediments 
represents a period of folding, uplift and erosion.  At the time, solution and karstification 
took place in the upper dolomitic units. A residual solution breccia, referred to as the 

and overlying banded iron formations.  
 
Diamictite of the Makganyene Formation and lava belonging to the Ongeluk Formation 
have been thrusted over the Gamagara sediments.  It is now preserved only within the 
larger synclinal structures.  A considerable portion of the upper parts of the stratigraphy 
have been eroded during Dwyka glaciation and re-deposited as tillite.   
 
The entire, folded sequence was later truncated by Tertiary erosion.  A thick (10m to 
around 60 m) blanket of calcrete, dolocrete, clays and pebble layers belonging to the 
Kalahari Group was unconformably deposited over the older rocks.  

 

6.2. Near Surface Site Geology 
 
The study area is mantled in most places by unconsolidated material deemed to be 
various recent deposits (most likely 24 Ma [Miocene Epoch] and younger). The 
materials vary in thickness and geotechnical properties.  
 
The typical soil profiles encountered in test pits on each of the six land portions can be 
summarized as follows (Refer to Table 1, Drawing VGI3954/1 and Appendix 1): 
 

Greenfields Area:  
 

 A layer of calcareous transported material comprising of abundant (60%) mixed 
sub-rounded gravel and nodular calcrete (with honeycomb patches in some test 
pits) loosely packed in a silt sand matrix, with an overall loose consistency. This 
layer is encountered from ground surface to a maximum depth of 0,1m to 1,2m in 
most of the test pits (absent in Test Pit 3954/4 and 3954/24).    

or 
A layer of transported material comprising of abundant (80%) mixed sub-rounded 
gravel loosely packed in a silty sand matrix, with an overall loose consistency. This 
layer is encountered from ground surface to a maximum depth of 1,2m to 1,9m in 
Test Pits 3954/8 to 3954/10 and 3954/32 (absent in Test Pit 3954/4 and 3954/24).  

  
 A layer of nodular calcrete (pedogenic) is encountered in most of the test pits, 

comprising of various percentages (60% to 80%) nodular calcrete loosely packed 
in a silty sand matrix, with an overall medium dense consistency. This layer is 
encountered from ground surface and 0,1m extending to a maximum depth of 
0,4m to 1,5m below ground surface. A layer of soft powdery calcrete silt with 30% 
calcrete nodules is encountered in Test Pit 3954/11 between 0,2m and 0,9m.   

and / or 
 Very dense honeycomb calcrete tending to hardpan calcrete is encountered in 

most test pits below calcareous transported and/or nodular calcrete from a 
minimum depth of 0,1m and a maximum depth of 1,9m with refusal of the TLB.  
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 Highly weathered soft rock banded iron formation is encountered below 
transported material from a minimum depth of 1,2m and a maximum depth of 1,9m 
with refusal of the TLB.   

 
Refusal of the TLB was encountered at 0,1m to 1,9m on honeycomb tending to 
hardpan calcrete and at 1,2m to 1,9m on soft rock banded iron formation (Test Pits 
3954/8 to 3954/10 and 3954/32).     
 
Groundwater was not intercepted in any of the test pits. The groundwater rest levels 
measured in some of the boreholes drilled during the dolomite stability assessment are 
intercepted between depths of 12m to 16m (1309m AMSL to 1322m AMSL) within 
dolomite bedrock. Historical groundwater data indicates that the original groundwater 
level (OWL) is at 1313m AMSL to 1317m ASML for interpretation purposes.  
 

Carnation Area:  
 

 A layer of calcareous transported material comprising of abundant (60%) mixed 
sub-rounded gravel and nodular calcrete (with honeycomb patches in some test 
pits) loosely packed in a silt sand matrix, with an overall loose consistency. This 
layer is encountered from ground surface to a maximum depth of 0,1m to 1,0m in 
most of the test pits (absent in Test Pit 3954/23, 3954/28 and 3954/30).    

  
 A layer of nodular calcrete (pedogenic) is encountered in most of the test pits, 

comprising of various percentages (50% to 60%) nodular calcrete loosely packed 
in a silty sand matrix, with an overall medium dense consistency. This layer is 
encountered from ground surface and 0,1m extending to a maximum depth of 
0,4m to 1,2m below ground surface. A layer of soft powdery calcrete silt with 30% 
calcrete nodules is encountered in Test Pit 3954/23 from ground surface to a 
maximum depth of 0,5m.  

 
 Very dense honeycomb calcrete tending to hardpan calcrete is encountered in all 

the test pits below calcareous transported and/or nodular calcrete from a minimum 
depth of 0,1m and a maximum depth of 1,2m with refusal of the TLB.  

 
Refusal of the TLB was encountered at 0,1m to 1,2m on honeycomb tending to 
hardpan calcrete in all the test pits.     
 
Groundwater was not intercepted in any of the test pits. The groundwater rest levels 
measured in some of the boreholes drilled during the dolomite stability assessment are 
intercepted between depths of 12m to 16m (1309m AMSL to 1322m AMSL) within 
dolomite bedrock. Historical groundwater data indicates that the original groundwater 
level (OWL) is at 1313m AMSL to 1317m ASML for interpretation purposes.  
 

Postdene 1 and 2 Area:  
 

 A layer of nodular calcrete (pedogenic) is encountered in all the test pits, 
comprising of various percentages (60% to 70%) nodular calcrete loosely packed 
in a silty sand matrix, with an overall medium dense consistency. This layer is 
encountered from ground surface extending to a maximum depth of 0,1m to 1,3m 
below ground surface. Patches of soft powdery calcrete is encountered in Test Pit 
3954/42 from ground surface to a maximum depth of 1,3m.  

 
 Very dense honeycomb calcrete tending to hardpan calcrete is encountered in all 

the test pits below nodular calcrete from a minimum depth of 0,1m and a maximum 
depth of 1,3m with refusal of the TLB.  
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Refusal of the TLB was encountered at 0,1m to 1,3m on honeycomb tending to 
hardpan calcrete in all the test pits.     
 
Groundwater was not intercepted in any of the test pits. The groundwater rest levels 
measured in some of the boreholes drilled during the dolomite stability assessment are 
intercepted between depths of 12m to 16m (1309m AMSL to 1322m AMSL) within 
dolomite bedrock. Historical groundwater data indicates that the original groundwater 
level (OWL) is at 1313m AMSL to 1317m ASML for interpretation purposes.  
 

Newtown-Maranteng Area:  
 

 A layer of transported material comprising of abundant (60% to 80%) mixed sub-
rounded gravel and cobbles loosely packed in a silty sand matrix, with an overall 
medium dense consistency. This layer is encountered from ground surface to a 
maximum depth of 0,1m to 1,7m in test pits (absent in Test Pit 3954/51).      

  
 A layer of nodular calcrete (pedogenic) comprising of 50% nodular calcrete loosely 

packed in a silty sand matrix, with an overall medium dense consistency is 
encountered from ground surface to a maximum depth of 0,4m below ground 
surface. This is underlain by very dense honeycomb calcrete tending to hardpan 
calcrete from a depth of 0,4m with refusal of the TLB. This pedogenic layers was 
only encountered in Test Pit 3954/51.    
 

 Highly weathered soft rock dolomite is typically encountered below transported 
material from a minimum depth of 0,1m and a maximum depth of 1,7m with refusal 
of the TLB.   

or 
 Highly weathered soft rock banded iron formation is encountered below 

transported material from a depth of 0,6m with refusal of the TLB, in Test Pit 
3954/47.   

 
Refusal of the TLB was encountered at 0,1m to 1,7m on soft rock dolomite, at 0,6m on 
soft rock banded iron formation (Test Pit 3954/47) and at 0,4m on honeycomb tending 
to hardpan calcrete (Test Pit 3954/51).     
 
Groundwater was not intercepted in any of the test pits. The groundwater rest levels 
measured in some of the boreholes drilled during the dolomite stability assessment are 
intercepted between depths of 12m to 16m (1309m AMSL to 1322m AMSL) within 
dolomite bedrock. Historical groundwater data indicates that the original groundwater 
level (OWL) is at 1313m AMSL to 1317m ASML for interpretation purposes.  
 

Koppies-Riemvasmaak Area:  
 

 A layer of transported material comprising of abundant (70% to 80%) mixed sub-
rounded gravel and cobbles loosely packed in a silty sand matrix, with an overall 
medium dense consistency. This layer is encountered from ground surface to a 
maximum depth of 0,4m to 2,8m in all test pits.      

  
 Highly weathered soft rock dolomite is typically encountered below transported 

material from a minimum depth of 0,4m and a maximum depth of 2,8m with refusal 
of the TLB.   

or 
 Highly weathered soft rock banded iron formation is encountered below 

transported material from a minimum depth of 0,6m and a maximum depth of 1,7m 
with refusal of the TLB, in Test Pits 3954/66 to 3954/69.   
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Refusal of the TLB was encountered at 0,4m to 2,8m on soft rock dolomite and at 
0,6m to 1,7m on soft rock banded iron formation (Test Pit 3954/66 to 3954/69).     
 
Groundwater was not intercepted in any of the test pits. The groundwater rest levels 
measured in some of the boreholes drilled during the dolomite stability assessment are 
intercepted between depths of 12m to 16m (1309m AMSL to 1322m AMSL) within 
dolomite bedrock. Historical groundwater data indicates that the original groundwater 
level (OWL) is at 1313m AMSL to 1317m ASML for interpretation purposes.  
 

Boichoko Area:  
 

 A layer of transported material comprising of abundant (60% to 80%) mixed sub-
rounded gravel and cobbles loosely packed in a silty sand matrix, with an overall 
medium dense consistency. This layer is encountered from ground surface to a 
maximum depth of 0,2m to 1,8m in all test pits.      

  
 Highly weathered soft rock dolomite is typically encountered below transported 

material from a minimum depth of 0,2m and a maximum depth of 1,8m with refusal 
of the TLB.   

 
Refusal of the TLB was encountered at 0,2m to 1,8m on soft rock dolomite in all the 
test pits excavated.     
 
Groundwater was not intercepted in any of the test pits. The groundwater rest levels 
measured in some of the boreholes drilled during the dolomite stability assessment are 
intercepted between depths of 12m to 16m (1309m AMSL to 1322m AMSL) within 
dolomite bedrock. Historical groundwater data indicates that the original groundwater 
level (OWL) is at 1313m AMSL to 1317m ASML for interpretation purposes.  
 

6.3. Site Specific Geology 
 
Although not discussed further in this report, the borehole information revealed the 
following typical sub-surface conditions at depth on the various land portions: 
 

Greenfields and Carnation Areas:  
 

 Transported material at surface. The horizon is typically thin (2m or less). However 
on the eastern most edge of the site the transported material may thicken to 5m. In 
addition, in the central Carnation area very thick transported material (9m to 14m 
thick) was encountered. 
 

 Nodular calcrete at or near surface (pedogenic horizon) in the central portion of the 
site. The horizon is of variable thickness (12m or less).  

 
 Weathered soft rock, calcrete below nodular calcrete. The horizon is of variable 

thickness (26m or less). 
 

 Hard rock calcrete at shallow depth (1m) in the northern portion of Carnation. The 
horizon is anticipated to be of intermediate thickness and underlain by an intrusive 
dyke. The dyke was intercepted during extensive drilling work for the Postdene 
development. 

 
 Weathered to hard rock dolomite at variable depths (6m to 37m). 

 
 Weathered to hard rock Banded Iron Formation at shallow depth (2m to 5m) along 

the eastern-most portion of Greenfields. The horizon is of variable thickness (3m to 
>37m).  



  

 

12

 

Postdene 1 and 2 Area:  
 

 Transported material at surface. The horizon is thin (2m or less). 
 

 Nodular calcrete at or near surface (pedogenic horizon) in the central portion of the 
site. The horizon is thin (4m or less).  

 
 Weathered soft rock, calcrete near surface. The horizon is thin (4m or less).  

 
 Hard rock calcrete at shallow depth in the central portion of the site. The horizon is 

anticipated to be of intermediate thickness and underlain by an intrusive dyke. The 
dyke was intercepted during extensive drilling work for the Postdene development. 

 
 Weathered to hard rock dolomite at shallow depth (2m to 4m). 

 

Newtown-Maranteng Area:  
 

 Transported material at surface. The horizon is of variable thickness (2m to 11m). 
 

 Nodular calcrete at surface (pedogenic horizon) on the south-western most edge of 
the site encountered in one borehole. Weathered soft rock, calcrete is intercepted 
in the same borehole from 4m to 6m depth.  

 
 Dolomite residuum at shallow depth (6m) encountered in one borehole. The 

horizon is thin (5m) and characterized by relatively rapid penetration times. 
 

 Weathered to hard rock dolomite at variable depths (1m to 37m). 
 

 Weathered to hard rock Banded Iron Formation at shallow depth (2m to 3m) along 
the eastern-most edge of the site. The horizon is of variable thickness (3m to 30m).  

 

Koppie-Riemvasmaak and Boichoko Areas:  
 

 Transported material at surface. The horizon is of variable thickness (2m to 11m). 
 

 Weathered to hard rock dolomite at variable depths (0m to 12m). 
 

 Weathered to hard rock Banded Iron Formation at shallow depth (3m to 6m) on the 
central portion of the Koppies-Riemvasmaak area. The horizon is of variable 
thickness (3m to >41m). 

 
 Ongeluk lava at shallow depth (6m) in the central portion of the Koppies-

Riemvasmaak area, above Banded Iron formation. The horizon is thin (6m).   

 

 

7. DOLOMITE STABILITY CHARACTERISATION  
 
Based on all relevant information evaluated, the site has been characterised in terms of 
three primary dolomite hazard zones (refer to Report VGI3954-2 Drawing 2: Dolomite 
Hazard Zones): 
 

 Dolomite Hazard Zone 1: Area characterised as largely reflecting a low susceptibility 
of all-size sinkhole and subsidence formation with respect to ingress of water and 
groundwater level drawdown i.e. Inherent Hazard Class 1//1. This zone is designated a 
D2 for foundation design purposes. 
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 Dolomite Hazard Zone 2: Area characterised as largely reflecting a medium 
susceptibility of small-size sinkhole and subsidence formation with respect to ingress 
of water and a low susceptibility of all-size sinkhole and subsidence formation with 
respect to groundwater level draw down i.e. Inherent Hazard Class 2//1. This zone is 
designated a D3 for foundation design purposes.   

 

 Dolomite Hazard Zone 3: Area characterised as largely reflecting a medium 
susceptibility of medium-size sinkhole and subsidence formation with respect to 
ingress of water and a low susceptibility of all-size sinkhole and subsidence formation 
with respect to groundwater level drawdown i.e. Inherent Hazard Class 3//1. This zone 
is designated a D3 for foundation design purposes. 

 

 

8. NEAR SURFACE GEOTECHNICAL EVALUATION OF SOILS AND GFSH CLASSIFICATION 
 
The Geotechnical evaluation of the near surface soil horizons and their properties are based 
on the interpretation of the geology, the soil profiles and the laboratory test results. 

 

8.1. Engineering Properties and Material Characteristics 

 

 Collapse Potential of soils within 2,8m from natural ground level. 
 

Greenfields Area: The calcareous transported layer (loose silty sand with 60% 
gravel and calcrete nodules) and transported layer (loose silty sand with 80% 
gravel) intercepted to a maximum depth of 0,1m to 1,9m comprises low density 
collapsible material. Collapse settlements is also anticipated in the soft powdery 
calcrete layer (Test Pit 3954/11 between 0,2m and 1,9m) and the medium dense 
nodular calcrete layer intercepted to a maximum depth of 0,4m to 1,9m in profile. 
 
Carnation Area: The calcareous transported layer (loose silty sand with 60% gravel 
and calcrete nodules) intercepted to a maximum depth of 0,1m to 1,0m comprises 
low density collapsible material. Collapse settlements is also anticipated in the soft 
powdery calcrete layer (Test Pit 3954/23 between 0m and 0,5m) and the medium 
dense nodular calcrete layer intercepted to a maximum depth of 0,4m to 1,2m in 
profile. 
 
Postdene 1 and 2 Area: Collapse settlements is anticipated in the medium dense 
nodular calcrete layer (medium dense silty sand with various percentages (60% to 
70%) calcrete nodules) intercepted to a maximum depth of 0,1m to 1,3m in profile.   

 
 Newtown-Maranteng Area: The transported layer (medium dense silty sand with 

various percentages (60% to 80%) gravel and cobbles intercepted to a maximum 
depth of 0,1m to 1,7m and the medium dense nodular calcrete layer intercepted in 
Test Pit 3954/51 (between 0m and 0,4m) comprises low density collapsible 
material.  

 
 Koppies-Riemvasmaak Area: The transported layer (medium dense silty sand with 

various percentages (70% to 80%) gravel and cobbles intercepted to a maximum 
depth of 0,4m to 2,8m comprises low density collapsible material.  

 
 Boichoko Area: The transported layer (medium dense silty sand with various 

percentages (60% to 80%) gravel and cobbles intercepted to a maximum depth of 
0,2m to 1,8m comprises low density collapsible material 
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 Unfortunately undisturbed samples for consolidation tests could not be taken of the 
representative soil layers due to a high gravel and cobble content. Settlements of 
<5mm to >15mm are although anticipated under an external load of 50kPa (single 
story structure).  

 

 Activity (swell/shrink) or expansive potential of soils within 2,8m from 

natural ground level   

 
 The foundation indicator test results indicate that all the soil layers (transported, 

calcareous transported and nodular calcrete) in profile have a low potential 
expansiveness (<7,5mm).     

 

 The transported soil samples revealed a Liquid Limit (LL) of 0% to 17%, a 
Plasticity Index (PI) ranging from Non-Plastic to 5%, a clay content of 1% to 3% 
and a gravel content of 57% to 83%.   

 

 The calcareous transported soil samples revealed a Liquid Limit (LL) of 0% to 
24%, a Plasticity Index (PI) ranging from Non-Plastic to 9%, a clay content of 2% 
to 3% and a gravel content of 56% to 69%.   

 

 The nodular calcrete soil samples revealed a Liquid Limit (LL) of 0% to 44%, a 
Plasticity Index (PI) ranging from Non-Plastic to 13%, a clay content of 2% to 4% 
and a gravel content of 50% to 71%. 

  

 The powdery calcrete soil sample revealed a Liquid Limit (LL) of 19%, a 
Plasticity Index (PI) of 4%, a clay content of 6% and a gravel content of 22%.  

 

 Potentially compressible soils within 2,8m from natural ground level   

 
 The loose to medium dense transported, loose calcareous transported and soft 

to medium dense nodular calcrete layers encountered within soil profiles, 
observed to a maximum depth of 0,1m to 2,8m will be compressible under loads 
of 50kPa.    

 

 Materials for roads construction purposes 
 

The transported layer (samples taken from Test Pits 3954/32, 3954/45, 3854/57, 
3954/60, 3954/71 and 3954/89) reveal a Maximum Dry Density (MDD) of 2354 
kg/m

3
 to 3046 kg/m

3
 at 4,3% to 7,5% Optimum Moisture Content (OMC) classifying 

as G5-quality material (Test Pits 3954/32, 3954/45, 3854/57 and 3954/60) to G6-
quality material (Test Pits 3954/71 and 3954/89) quality material, suitable to be 
used as base (G5-quality) and sub-base (G6-quality) material in road layer works 
or as earth mattresses below structures.  
 
The calcareous transported layer (samples taken from 3954/1 and 3954/5) reveal a 
Maximum Dry Density (MDD) of 2117 kg/m

3
 to 2168 kg/m

3
 at 5,5% to 5,8% 

Optimum Moisture Content (OMC) classifying as G6-quality material (Test Pit 
3954/1) to G8-quality material (Test Pit 3954/5) quality material, suitable to be used 
as sub-base (G6-quality) and fill (G8-quality) material in road layer works.  
 
The nodular calcrete layer (samples taken from Test Pits 3954/28, 3954/30, 
3854/33, 3954/41 and 395451) reveal a Maximum Dry Density (MDD) of 1781 
kg/m

3
 to 2219 kg/m

3
 at 5,0% to 11,6% Optimum Moisture Content (OMC) 

classifying as G5 (Test Pit 3954/33), G6 (Test Pits 3954/41 and 3954/51) and G7 
(Test Pits 3954/28 and 3954/30) quality material, suitable to be used as base (G5-
quality), sub-base (G6-quality) and sub-base / selected subgrade material in road 
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layer works. The G5 and G6 quality materials can also be used as earth 
mattresses below structures.   

   

 Re-usability of spoil for pipe bedding material: (SABS 1200 DB & LB) 

 
(i) Selected Granular Bedding  i.e. naturally occurring non-cohesive, free 

draining, singularly graded gravel-soils between 0.6 mm and 19.0 mm 
particle size are not available on this site and will need to be imported. 

 
(ii) Selected Fill i.e. the laboratory tests results confirm that natural soils with a 

PI less than 6% and a stone content of <30mm are not available on this site 
and will need to be imported.  

 
(iii) General Backfill: materials recovered from trench excavation works may be 

considered for General Backfill purposes after removal or reduction of all the 
larger cobble and boulder size where encountered. 
 

 Potential aggressiveness of inter-particulated ground water 
 
The samples submitted for pH testing revealed that the transported, calcareous 
transported and nodular calcrete soil layers are all alkaline, with a pH value of 
between 7,79 and 8,72.  

 
It is therefore foreseen that no potential exist for aggressiveness of materials, 
encountered within profile, towards steel. 
 

 Potential erosion and piping (dispersive soils) when soil types are subjected 

to a hydraulic gradient 
 

Sodium-based clay minerals are susceptible to erosion or piping in the in situ soil 
profile. The electrical conductivity of the soil paste provides an indicator of the 
salinity and potential dispersive behavior. The conductivity results are provided in 
the tables at the end of the report. Our assessment of these values is as follows: 
 

Test Pit 

No. 

Sample Depth Soil Origin Conductivity Dispersive 

characteristics
1
 

3954/1 0-0,8 Calcareous Transported 0.0415 None 

3954/1
1 

0,2-1,1 Powdery Calcrete 0.0205 None 

3954/2
4 

0-1,3 Nodular Calcrete 0.0203 None 

3954/3
0 

0-0,4 Nodular Calcrete 0.0079 None 

3954/3
2 

0-1,2 Transported 0.0112 None 

3954/3
3 

0-0,9 Nodular Calcrete 0.0297 None 

3954/4
2 

0-1,3 Nodular Calcrete 0.0496 None 

3954/4
5 

0-1,0 Transported 0.0073 None 

3954/5
1 

0-0,4 Nodular Calcrete 0.0064 None 

3954/5
7 

0-0,5 Transported 0.0068 None 

3954/6
0 

0-1,1 Transported 0.0112 None 

3954/7
7 

0-0,6 Transported 0.0059 None 

1
 Conductivities in excess of 0.5 S.m. may be associated with dispersive characteristics in these near soil units. 
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 Evaluation of seepage in test pits  
 
 The water table was not intercepted in any of the test pits and is confirmed by 

drilling to be located between 12m and 16m depth below ground level.     
 
 Seasonal perched groundwater conditions may occur locally and in areas of 

prominent drainage features. Structures should be designed to prevent the 
negative impact caused . Special attention must be paid 
to introducing membrane/dampcourse measures (for example, the use of 

 
 

 Abandoned Borrow Areas, Dump Rock, Waste Pits and Uncontrolled Fill (E)  
 

Abandoned borrow areas were encountered in the central portion of Koppies-
Riemvasmaak and in the south-eastern portion of the Greenfields area. A landfill 
site was encountered in the southern portion of the Greenfields area.  
 
It should be noted that an existing cemetery site is located in the north-western 
portion of the Boichoko area. 
 

 Seismic Activity  
 

In terms of SANS 10160 (2012) and the seismic hazard map contained therein the 
investigation area is not falling in either Seismic Hazard Zone 1 or 2 areas and is 
therefore not affected by Seismic Hazard.  

 

8.2. Slope Stability and Erosion 
 

The general flat slope (less than 6 degrees) over the site will not present slope stability 
problems or a hazard to structures placed on this area. However, the fine nature of 
many, if not most of the soil units encountered during investigations is such that after 
removal of natural cover they present a potential erosion problem during periods of 

heavy rain and also dust removal by high winds of the dry season. Proper storm 

water management systems with erosion control measures will be required. 
 

8.3. Earthworks classifications for service trenches 
 
It has been assumed that a tracked excavator will be used to excavate trenches for 
services rather than a TLB, since an excavator will be able to excavate harder 
materials more readily than a TLB. For example, an excavator would be able to 
excavate further/deeper into honeycomb ferricrete /calcrete or soft rock material 
whereas a TLB would experience refusal. Based on this assumption, the three 
excavatability categories of materials identified from test pits, to a depth of 2,8m 
according to SABS 1200D can be made: 
 

 Soft Excavation (Class A): All soil layers (transported, calcareous transported and 
nodular calcrete) encountered to variable depths of 0,1m to 2,8m. 

 

 Intermediate Excavation (Class B): On honeycomb tending to hardpan calcrete or 
soft rock banded iron formation (Greenfields, Carnation and Postdene 1 and 2 
areas) anticipated from a depth of 0,1m to 1,9m. 

 

 Hard rock Excavation (Class C): On soft rock banded iron formation and soft rock 
dolomite (Newtown-Maranteng, Koppies-Riemvasmaak and Boichoko areas) 
anticipated from a depth of 0,1m to 2,8m. 
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Greenfields area: Refusal of the TLB was encountered at 0,1m to 1,9m on very dense 
honeycomb tending to hardpan calcrete and at 1,2m to 1,9m on soft rock banded iron 
formation (Test Pits 39548 to 3954/10 and 3954/32). Excavatability problems are 
therefore anticipated to a depth of 1,5m over most of the site (with the exception of the 
eastern portion of the site) with the use of a TLB or an excavator for the placing of wet 
services. 
 

Carnation Area: Refusal of the TLB was encountered at 0,1m to 1,2m on very dense 
honeycomb tending to hardpan calcrete in all the test pits. Excavatability problems are 
therefore anticipated to a depth of 1,5m over the entire site with the use of a TLB or an 
excavator for the placing of wet services. 
 

Postdene 1 and 2 Area: Refusal of the TLB was encountered at 0,1m to 1,3m on very 
dense honeycomb tending to hardpan calcrete in all the test pits. Excavatability 
problems are therefore anticipated to a depth of 1,5m over the entire site with the use 
of a TLB or an excavator for the placing of wet services. 
 

Newtown-Maranteng area: Refusal of the TLB was encountered at 0,1m to 1,7m on 
soft rock dolomite, at 0,6m on soft rock banded iron formation (Test Pit 3954/47) and 
at 0,4m on very dense honeycomb tending to hardpan calcrete (Test Pit 3954/51).  
Excavatability problems are therefore anticipated to a depth of 1,5m over most of the 
site (with the exception of the area at Test Pits 3954/44 and 3954/48) with the use of a 
TLB or an excavator for the placing of wet services. 
 

Koppies-Riemvasmaak area: Refusal of the TLB was encountered at 0,4m to 2,8m 
on soft rock dolomite and at 0,6m to 1,7m on soft rock banded iron formation (Test Pits 
3954/66 to 3954/69). Excavatability problems are therefore anticipated to a depth of 
1,5m over most of the site (with the exception of the area at Test Pits 3954/58, 
3954/66, 3954/73 and 3954/75) with the use of a TLB or an excavator for the placing 
of wet services. 
 

Boichoko area: Refusal of the TLB was encountered at 0,2m to 1,8m on soft rock 
dolomite in all the test pits excavated. Excavatability problems are therefore anticipated 
to a depth of 1,5m over most of the site (with the exception of the area at Test Pits 
3954/86, 3954/87 and 3954/89) with the use of a TLB or an excavator for the placing 
of wet services. 
 
Shoring will be required in trenches deeper than 1,5m. 
 

8.4. Drainage 

 
A complete stormwater design plan that shows drainage, as well as the provision of 
drainage to control runoff from major stormwater events, will need to be maintained at 
the site, according to the requirements of the Municipality. 
 
It is generally good practice to avoid any accumulation of surface waters near to 
buildings by appropriate surface drainage design. Design should also include 
(minimum) 150 mm freeboard, i.e. top of floor slab to top of ground level and proper 
attention to the provision of appropriate .    

 

8.5. Site Classification (in terms of the GFSH-2 Generic Specification) 
 
In essence, the procedures described below seek to classify the near-surface founding 
horizons according to their potential to cause foundation movements in terms of the 
GFSH-2 Soils Classification. It follows from the dolomite stability assessment, test pit 
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profiles and laboratory test results that the site can be described in terms of fifteen 

soil zones of similar foundation conditions (Drawing VGI3954 S/1). 

 
Once analysed according to the assumptions and data provided, the individual test pit 
designations have been transferred onto the site plan provided and reviewed in 
conjunction with other geotechnical information including the (solid) geology, the 
dolomite classifications, engineering judgement and the results of field scouting. 
 
A Soils Map provided at the end of this report has been compiled reflecting this total 
conceptual Site Class Sub-Area characterization. The following outline commentary is 
provided for general guidance for the Site Class provisionally given for this site. The 
detailed description of each soil zone as encountered on each of the six land portions 
is provided in Section 9 of the report. 

 

 Soil Site Class shown on the Soil Map 

(VGI3954-S/1) 
Commentary 

Soil Zone 1 2P D2 (H/C-C1/S-S1)R3 

Soil Zone 2 2P D2 (H/C2/S2) 

Soil Zone 3 3P D2 (H/C-C1/S-S1/E)R3 

Soil Zone 4 3P D2 (W/H/C2/S2) 

Soil Zone 5 3P D2 (W/H/C2/S2)R3 

Soil Zone 6 2P D2 (H/C2/S2)R2 

Soil Zone 7 3P D2 (H/C2/S2/E) 

Soil Zone 8 2P D3 (H/C-C1/S-S1)R3 

Soil Zone 9 3P D3 (W/H/C-C1/S-S1)R3 

Soil Zone 10 2P D3 (H/C1-C2/S1)R3 

Soil Zone 11 2P D3 (H/C1-C2/S1) 

Soil Zone 12 2P D3 (H/C2/S2) 

Soil Zone 13 2P D3 (H/C2/S2)R3 

Soil Zone 14 3P D3 (W/H/C2/S2/E)R3 

Soil Zone 15 3P D3 (W/H/C2/S2)R3 

 

 

9. CONCLUSIONS 
 

9.1. Geotechnical Soil Classification (Drawing VGI3954 S/1) 
 

Based on the soil profiles, laboratory test results, drilling programme, geohydrological 
data and geological information, the site can be described in terms of fifteen soil zones of 
similar foundation conditions. The Geotechnical Soil Zones relevant to each of the six 
land portions is given below. 

 
The Greenfields Area can be described in terms of seven primary Geotechnical Soil 
Zones:  

 

 Soil Zone 2: 2P D2 (H/C2/S2): Presented by Test Pits 3954/8 and 3954/10. In 
general the Area reflects a low susceptibility of all-size sinkhole or subsidence 
formation with respect to ingress of water and groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 1//1. The Area is designated as D2 for foundation 
design purposes. Foundation indicator test results indicate a low potential 
expansiveness (H) for the transported soil layer. The transported soil layer (to a 
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maximum depth of 1,9m in profile) comprises a loose consistency, low density, 
collapsible and compressible soils (C2/S2).   

 

 Soil Zone 4 3P D2 (W/H/C2/S2): Presented by Test Pits 3954/11. In general the 
Area reflects a low susceptibility of all-size sinkhole or subsidence formation with 

respect to ingress of water and groundwater level drawdown i.e. Inherent 

Hazard Class (IHC) 1//1. The Area is designated as D2 for foundation design 
purposes. The area is located in a preferential drainage zone or floodplain (W). 
Foundation indicator test results indicate a low potential expansiveness (H) for 
the loose consistency calcareous transported and soft powdery calcrete with 
nodular calcrete layers. The calcareous transported layer (to a maximum depth 
of 0,2m and soft powdery calcrete layer to a maximum depth of 1,9m in profile) 
comprises low density, collapsible and compressible soils (C2/S2).   

 

 Soil Zone 6 2P D2 (H/C2/S2)R2: No test pits were excavated in this zone. In 
general the Area reflects a low susceptibility of all-size sinkhole or subsidence 
formation with respect to ingress of water and groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 1//1. The Area is designated a D2 for foundation 
design purposes. Foundation indicator test results for the surrounding area 
indicate a low potential expansiveness (H), and transported soil layers (to a 
maximum depth of 1,5m in profile) comprises low density, collapsible and 
compressible soils (C2/S2). This geotechnical soil zone is located in an area of 
scattered outcrop (R2).   

 

 Soil Zone 7: 3P D2 (H/C2/S2/E): Presented by Test Pit 3954/9. In general the 
Area reflects a low susceptibility of all-size sinkhole or subsidence formation with 

respect to ingress of water and groundwater level drawdown i.e. Inherent 

Hazard Class (IHC) 1//1. The Area is designated as D2 for foundation design 
purposes. Foundation indicator test results indicate a low potential 
expansiveness (H) for the transported soil layer. The transported soil layer (to a 
maximum depth of 1,5m in profile) comprises a loose consistency, low density, 
collapsible and compressible soils (C2/S2). The geotechnical soil zone presents 
an old quarry (E).    

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/1 to 3954/7, 
3954/12 to 3954/20 and 3954/24 to 3954/27. In general the Area reflects a medium 
susceptibility of small- and medium-size sinkhole or subsidence formation with 
respect to ingress of water and a low susceptibility of all-size sinkhole and 

subsidence formation with respect to groundwater level drawdown i.e. Inherent 

Hazard Class (IHC) 2/3//1. The Area is designated a D3 for foundation design 
purposes. Foundation indicator test results indicate a low potential 
expansiveness (H) for the loose to medium dense calcareous transported and 
medium dense nodular calcrete soil layers. The calcareous transported soil layer 
(to a maximum depth of 0,1m and 1,0m) and the nodular calcrete soil layer (to a 
maximum depth of 0,4m and 1,5m in profile) comprises low density, collapsible 
and compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was encountered 
at a depth of 0,1m to 1,5m on very dense honeycomb tending to hardpan 
calcrete.   

 

 Soil Zone 14: 3P D3 (W/H/C2/S2/E)R3: No test pits were excavated in this zone. 
In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low 
susceptibility of all-size sinkhole and subsidence formation with respect to 

groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. The Area 

is designated a D3 for foundation design purposes. The Area is located in a 
preferential drainage zone or floodplain (W). Foundation indicator test results in 
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soil profiles surrounding the area indicate a low potential expansiveness (H) for 
the loose transported soil layers. The transported soil layer (to a maximum 
anticipated depth of between 1,2m and 1,5m in profile) comprises low density, 
collapsible and compressible soils (C2/S2). Refusal of the TLB (R3) is 
anticipated at a depth of between 1,2m to 1,5m. The geotechnical soil zone 
presents a landfill site (E).    

 

 Soil Zone 15: 3P D3 (W/H/C2/S2)R3: Presented by Test Pit 3954/32. In general 
the Area reflects a medium susceptibility of small- and medium-size sinkhole or 
subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level 

drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. The Area is designated a D3 
for foundation design purposes. The Area is located in a preferential drainage 
zone or floodplain (W). Foundation indicator test results indicate a low potential 
expansiveness (H) for the loose calcareous transported soil layer. The 
calcareous transported soil layer (to a maximum depth of 1,2m in profile) 
comprises low density, collapsible and compressible soils (C2/S2). Refusal of the 
TLB (R3) was encountered at a depth of 1,2m on soft rock banded iron 
formation.    

 
The Carnation Area can be described in terms of three primary Geotechnical Soil Zones:  

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/21, 3954/29 
and 3954/30. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the loose 
calcareous transported and medium dense nodular calcrete soil layers. The 
calcareous transported soil layer (to a maximum depth of 0,1m and 0,4m) and 
the nodular calcrete soil layer (to a maximum depth of 0,4m and 0,9m in profile) 
comprises low density, collapsible and compressible soils (C-C1/S-S1). Refusal 
of the TLB (R3) was encountered at a depth of 0,4m to 0,9m on very dense 
honeycomb tending to hardpan calcrete.  

  

 Soil Zone 9: 3P D3 (W/H/C-C1/S-S1)R3: Presented by Test Pits 3954/22, 3954/23 
and 3954/28. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. The area is 
located in a preferential drainage zone (W). Foundation indicator test results 
indicate a low potential expansiveness (H) for the loose calcareous transported 
soil layer, soft powdery calcrete and medium dense nodular calcrete soil layers. 
The calcareous transported soil layer (to a maximum depth of 0,1m), soft 
powdery calcrete (to a maximum depth of 0,5m) and the nodular calcrete (to a 
maximum depth of 1,0m in profile) comprise low density, collapsible and 
compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was encountered at a 
depth of 0,1m to 1,0m on very dense honeycomb tending to hardpan calcrete.    

 

 Soil Zone 13: 2P D3 (H/C2/S2)R3: Presented by Test Pit 3954/31. In general the 
Area reflects a medium susceptibility of small- and medium-size sinkhole or 
subsidence formation with respect to ingress of water and a low susceptibility of 
all-size sinkhole and subsidence formation with respect to groundwater level 

drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. The Area is designated as 
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D3 for foundation design purposes. Foundation indicator test results indicate a 
low potential expansiveness (H) for the loose calcareous transported and 
medium dense nodular calcrete soil layers. The calcareous transported soil layer 
(to a maximum depth of 1,0m) and the nodular calcrete soil layer (to a maximum 
depth of 1,2m in profile) comprises low density, collapsible and compressible 
soils (C2/S2). Refusal of the TLB (R3) was encountered at a depth of 1,2m on 
very dense honeycomb tending to hardpan calcrete.    

 
The Postdene 1 and 2 Areas can be described in terms of three primary Geotechnical 
Soil Zones:  

 

 Soil Zone 1: 2P D2 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/36, 3954/38 to 
3954/41. In general the Area reflects a low susceptibility of all-size sinkhole or 
subsidence formation with respect to ingress of water and groundwater level 

drawdown i.e. Inherent Hazard Class (IHC) 1//1. The Area is designated as D2 
for foundation design purposes. Foundation indicator test results indicate a low 
potential expansiveness (H) for the medium dense nodular calcrete soil layer. 
The nodular calcrete soil layer (to a maximum depth of 0,1m and 0,6m in profile) 
comprises low density, collapsible and compressible soils (C-C1/S-S1). Refusal 
of the TLB (R3) was encountered at a depth of 0,1m and 0,6m on very dense 
honeycomb tending to hardpan calcrete.   

 

 Soil Zone 5: 3P D2 (W/H/C2/S2)R3: Presented by Test Pit 3954/42. In general the 
Area reflects a low susceptibility of all-size sinkhole or subsidence formation with 

respect to ingress of water and groundwater level drawdown i.e. Inherent 

Hazard Class (IHC) 1//1. The Area is designated as D2 for foundation design 
purposes. The Area is located in a preferential drainage zone (W). Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense consistency nodular calcrete layer. The nodular calcrete layer (to a 
maximum depth of 1,3m in profile) comprises low density, collapsible and 
compressible soils (C2/S2). Refusal of the TLB (R3) was encountered at a depth 
of 1,3m on very dense honeycomb tending to hardpan calcrete.   

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/33 to 3954/35 
and 3954/37. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense nodular calcrete soil layer. The nodular calcrete soil layer (to a maximum 
depth of 0,1m and 0,9m in profile) comprises low density, collapsible and 
compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was encountered at a 
depth of 0,5m to 0,9m on very dense honeycomb tending to hardpan calcrete.   

 
The Newtown-Maranteng Area can be described in terms of five primary Geotechnical 
Soil Zones:  

 

 Soil Zone 1: 2P D2 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/47 and 
3954/54. In general the Area reflects a low susceptibility of all-size sinkhole or 
subsidence formation with respect to ingress of water and groundwater level 

drawdown i.e. Inherent Hazard Class (IHC) 1//1. The Area is designated as D2 
for foundation design purposes. Foundation indicator test results indicate a low 
potential expansiveness (H) for the medium dense transported soil layer. The 
transported soil layer (to a maximum depth of 0,5m and 0,6m in profile) 
comprises low density, collapsible and compressible soils (C-C1/S-S1). Refusal 
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of the TLB (R3) was encountered at a depth of 0,5m and 0,6m on soft rock 
banded iron formation and soft rock dolomite.   

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/45, 3954/51 to 
3954/53. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported and medium dense nodular calcrete soil layers. The 
transported soil layer (to a maximum depth of 0,4m to 1,0m) and the nodular 
calcrete soil layer (to a maximum depth of 0,4m in profile) comprises low density, 
collapsible and compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was 
encountered at a depth of 0,4m to 1,0m on very dense honeycomb tending to 
hardpan calcrete and soft rock dolomite.   

 

 Soil Zone 9: 3P D3 (W/H/C-C1/S-S1)R3: Presented by Test Pits 3954/43 and 
3954/55. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. The Area is 
located in a preferential drainage zone (W). Foundation indicator test results 
indicate a low potential expansiveness (H) for the medium dense transported soil 
layer. The transported soil layer (to a maximum depth of 0,1m and 0,6m in 
profile) comprises low density, collapsible and compressible soils (C-C1/S-S1). 
Refusal of the TLB (R3) was encountered at a depth of 0,1m and 0,6m on soft 
rock dolomite.    

 

 Soil Zone 10: 2P D3 (H/C1-C2/S1)R3: Presented by Test Pits 3954/49 and 
3954/50. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated a D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 
1,2m and 1,3m in profile) comprises low density, collapsible and compressible 
soils (C1-C2/S1). Refusal of the TLB (R3) was encountered at a depth of 1,2m 
and 1,3m on soft rock dolomite.    

 

 Soil Zone 11: 2P D3 (H/C1-C2/S1): Presented by Test Pits 3954/44 and 3954/48. 
In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low 
susceptibility of all-size sinkhole and subsidence formation with respect to 

groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. The Area 

is designated as D3 for foundation design purposes. Foundation indicator test 
results indicate a low potential expansiveness (H) for the medium dense 
transported soil layer. The transported soil layer (to a maximum depth of 1,6m 
and 1,7m in profile) comprises low density, collapsible and compressible soils 
(C1-C2/S1).    
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The Koppies-Riemvasmaak Area can be described in terms of six primary Geotechnical 
Soil Zones:  

 

 Soil Zone 1: 2P D2 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/59, 3954/65 
and 3954/70. In general the Area reflects a low susceptibility of all-size sinkhole or 
subsidence formation with respect to ingress of water and groundwater level 

drawdown i.e. Inherent Hazard Class (IHC) 1//1. The Area is designated as D2 
for foundation design purposes. Foundation indicator test results indicate a low 
potential expansiveness (H) for the medium dense transported soil layer. The 
transported soil layer (to a maximum depth of 0,5m and 0,8m in profile) 
comprises low density, collapsible and compressible soils (C-C1/S-S1). Refusal 
of the TLB (R3) was encountered at a depth of 0,5m and 0,8m on soft rock 
dolomite.   

 

 Soil Zone 2: 2P D2 (H/C2/S2): Presented by Test Pit 3954/58. In general the Area 
reflects a low susceptibility of all-size sinkhole or subsidence formation with 

respect to ingress of water and groundwater level drawdown i.e. Inherent 

Hazard Class (IHC) 1//1. The Area is designated as D2 for foundation design 
purposes. Foundation indicator test results indicate a low potential 
expansiveness (H) for the medium dense transported soil layer. The transported 
soil layer (to a maximum depth of 2,1m in profile) comprises low density, 
collapsible and compressible soils (C2/S2).   

 

 Soil Zone 3: 3P D2 (H/C-C1/S-S1/E)R1/R3: Presented by Test Pit 3954/69. In 
general the Area reflects a low susceptibility of all-size sinkhole or subsidence 
formation with respect to ingress of water and groundwater level drawdown i.e. 

Inherent Hazard Class (IHC) 1//1. The Area is designated as D2 for foundation 
design purposes. Foundation indicator test results indicate a low potential 
expansiveness (H) for the medium dense transported soil layer. The transported 
soil layer (to a maximum depth of 0,6m in profile) comprises low density, 
collapsible and compressible soils (C-C1/S-S1). Refusal of the TLB (R3) was 
encountered at a depth of 0,6m on soft rock banded iron formation and the 
geotechnical soil zone is earmarked by rock outcrop (R1). An old quarry (E) 
exists within this geotechnical soil zone.   

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/46, 3954/57, 
3954/60, 3954/64, 3954/67 to 3954/68, 3954/72, 3954/74, 3954/77 to 3954/79. In 
general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low 
susceptibility of all-size sinkhole and subsidence formation with respect to 

groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. The Area 

is designated as D3 for foundation design purposes. Foundation indicator test 
results indicate a low potential expansiveness (H) for the medium dense 
transported soil layer. The transported soil layer (to a maximum depth of 0,4m to 
1,1m in profile) comprises low density, collapsible and compressible soils (C-
C1/S-S1). Refusal of the TLB (R3) was encountered at a depth of 0,4m to 1,1m 
on soft rock banded iron formation and soft rock dolomite.   

 

 Soil Zone 10: 2P D3 (H/C1-C2/S1)R3: Presented by Test Pits 3954/61 to 3954/63, 
3954/71 and 3954/76. In general the Area reflects a medium susceptibility of 
small- and medium-size sinkhole or subsidence formation with respect to ingress 
of water and a low susceptibility of all-size sinkhole and subsidence formation 

with respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 

2/3//1. The Area is designated as D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 
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1,2m and 1,4m in profile) comprises low density, collapsible and compressible 
soils (C1-C2/S1). Refusal of the TLB (R3) was encountered at a depth of 1,2m 
and 1,4m on soft rock dolomite.    

 

 Soil Zone 12: 2P D3 (H/C2/S2): Presented by Test Pits 3954/66, 3954/73 and 
3954/75. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 
1,7m and 2,8m in profile) comprises low density, collapsible and compressible 
soils (C2/S2).    

 
The Boichoko Area can be described in terms of four primary Geotechnical Soil Zones:  

 

 Soil Zone 8: 2P D3 (H/C-C1/S-S1)R3: Presented by Test Pits 3954/81, 3954/83, 
3954/85 and 3954/88. In general the Area reflects a medium susceptibility of 
small- and medium-size sinkhole or subsidence formation with respect to ingress 
of water and a low susceptibility of all-size sinkhole and subsidence formation 

with respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 

2/3//1. The Area is designated as D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer to a maximum depth of 
0,2m to 1,1m in profile comprises low density, collapsible and compressible soils 
(C-C1/S-S1). Refusal of the TLB (R3) was encountered at a depth of 0,2m to 
1,1m on soft rock dolomite.   

 

 Soil Zone 9: 3P D3 (W/H/C-C1/S-S1)R3: Presented by Test Pits 3954/80, 3954/82 
and 3954/84. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. The Area is 
located in a preferential drainage zone (W). Foundation indicator test results 
indicate a low potential expansiveness (H) for the medium dense transported soil 
layer. The transported soil layer (to a maximum depth of 0,5m and 1,1m in 
profile) comprises low density, collapsible and compressible soils (C-C1/S-S1). 
Refusal of the TLB (R3) was encountered at a depth of 0,5m and 1,1m on soft 
rock dolomite.    

 

 Soil Zone 10: 2P D3 (H/C1-C2/S1)R3: Presented by Test Pits 3954/56 and 
3954/87. In general the Area reflects a medium susceptibility of small- and 
medium-size sinkhole or subsidence formation with respect to ingress of water 
and a low susceptibility of all-size sinkhole and subsidence formation with 

respect to groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. 

The Area is designated as D3 for foundation design purposes. Foundation 
indicator test results indicate a low potential expansiveness (H) for the medium 
dense transported soil layer. The transported soil layer (to a maximum depth of 
1,4m and 1,5m in profile) comprises low density, collapsible and compressible 
soils (C1-C2/S1). Refusal of the TLB (R3) was encountered at a depth of 1,4m 
and 1,5m on soft rock dolomite.    
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 Soil Zone 11: 2P D3 (H/C1-C2/S1): Presented by Test Pits 3954/86 and 3954/89. 
In general the Area reflects a medium susceptibility of small- and medium-size 
sinkhole or subsidence formation with respect to ingress of water and a low 
susceptibility of all-size sinkhole and subsidence formation with respect to 

groundwater level drawdown i.e. Inherent Hazard Class (IHC) 2/3//1. The Area 

is designated as D3 for foundation design purposes. Foundation indicator test 
results indicate a low potential expansiveness (H) for the medium dense 
transported soil layer. The transported soil layer (to a maximum depth of 1,6m 
and 1,8m in profile) comprises low density, collapsible and compressible soils 
(C1-C2/S1).    

 
Residential development is allowed in most of the geotechnical soil zones with the 
exception of Geotechnical Soil Zone 4, 5, 9, 14 and 15 presenting drainage features. A 
landfill site is also present in Geotechnical Soil Zone 14. Old existing quarry sites are 
present in Geotechnical Soil Zone 3 and 7. Foundation recommendations are provided in 
the report. 
 

 

10. RECOMMENDATIONS 
 

10.1. Foundation Recommendations 
   
Foundation recommendations for single storey structures (50 kPa) are applicable to 
Soil Zones 1, 2, 3 (excluding the quarry area), 6, 8, 10, 11, 12 and 13.  
 
It is recommended in the dolomite stability report (VGIconsult Report VGI3954, dated 
September 2016) that rationally designed stiffened reinforced concrete raft foundations 
be used for Inherent Hazard Class (IHC) 2//1 and IHC 3//1 areas (Dolomite 
Designation D3).  
 
The foundations should have the following Performance Requirements:  
 

 A sinkhole having a nominal diameter (typically no less than 2m for IHC 2//1 areas 
and typically no less than 5m for IHC 3//1 areas) occurring anywhere beneath or 
adjacent to the building will not result in toppling or sliding failure of the building (or 
portion of the building) into such a sinkhole or subsidence.    

 
 The design is such that, in the event of catastrophic loss of support, there is 

sufficient structural stability to allow occupants to safely escape from the building 
after the occurrence of the sinkhole.  

 
 It should be understood that sinkholes are typically surrounded by an outer 

peripheral zone of less catastrophic ground subsidence.  
 

 It should be noted that in the case of residential structures the expected level of 
damage to be designed for should be within the required limits provided for in the 
NHBRC Home Building Manual. All engineered rationally designed foundations 
require approval from the NHBRC prior to construction.     

 

Soil Zone 1: 
 
Soil Zone 1 is designated as D2 (H/C-C1/S-S1)R3. Therefore foundation design other 
than reinforced concrete raft foundations can also be considered: 
 

Postdene 1 and 2 Area: Founding in or on the existing medium dense nodular 
calcrete layer, extending to a maximum depth of 0,1m to 0,6m may cause settlements 
if placed under an external load or with an increase in moisture content.  
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Newtown-Maranteng Area: Founding in or on the existing medium dense transported 
layer, extending to a maximum depth of 0,5m and 0,6m, may cause settlements if 
placed under an external load or with an increase in moisture content. 
 

Koppies-Riemvasmaak Area: Founding in or on the existing medium dense 
transported layer, extending to a maximum depth of 0,5m and 0,8m, may cause 
settlements if placed under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the transported or nodular calcrete layer 
to a maximum depth of 0,5m in footprint areas of proposed residential structures and 
up to 1m beyond the edges of the proposed foundation areas; compaction of the 
foundation floor to at least 95% compaction effort at optimum moisture content; 
backfilling in 150mm thick layers with in situ or imported G5/G6 quality material to 
150mm above natural ground level; each layer compacted to at least 95% of Modified 
AASHTO maximum dry density at optimum moisture content; placing of the reinforced 
strip foundations. The reinforced strip foundations should be designed to cater for 
5mm settlement.  

 

Soil Zone 2: 
 
Soil Zone 2 is designated as D2 (H/C2/S2). Therefore foundation design other than 
reinforced concrete raft foundations can also be considered: 
 

Greenfields Area: Founding in or on the existing loose transported layer, extending to 
a maximum depth of 1,9m may cause major (>15mm) settlements if placed under an 
external load or with an increase in moisture content.  
 

Koppies-Riemvasmaak Area: Founding in or on the existing medium dense 
transported layer, extending to a maximum depth of 2,1m, may cause major 
settlements (>15mm) if placed under an external load or with an increase in moisture 
content. 
 
For single storey structures (50kPa) remove the loose to medium dense transported 
layer to a maximum depth of 1,5m in footprint areas of proposed residential structures 
and up to 1m beyond the edges of the proposed foundation areas; compaction of the 
foundation floor to at least 95% compaction effort at optimum moisture content; 
backfilling in 150mm thick layers with in situ or imported G5/G6 quality material to 
150mm above natural ground level; each layer compacted to at least 95% of Modified 
AASHTO maximum dry density at optimum moisture content; placing of the reinforced 
strip foundations. The reinforced strip foundations and lightly reinforced (mesh) 
concrete slabs should be designed to cater for 10mm settlement.  
 
Alternatively for single storey structures (50kPa) consideration can be given to the use 
of deep reinforced strip foundations placed on soft rock banded iron formation or soft 
rock dolomite at a depth of 1,9m to 2,1m; catering for 5mm settlement. Excavate 
trenches down to bedrock depth (1,9m to 2,1m); compact the trench floor area to 95% 
of Modified AASHTO compaction effort before placing of the reinforced concrete strip 
foundations. For the floor areas, remove the upper 1,0m and compact the floor areas 
to 95% of Modified AASHTO compaction effort, backfill with G5 quality material in 
100mm thick layers, each layer compacted to 95% compaction effort. Use of lightly 
reinforced (mesh) concrete slabs. Provide articulation joints in areas as recommended 
by the structural engineer and reinforcement in brickworks. 
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Soil Zone 3 (excluding the quarry area (E)): 
 
Soil Zone 3 is designated as D2 (H/C-C1/S-S1)R1/R3. Therefore foundation design 
other than reinforced concrete raft foundations can also be considered. 
 

Koppies-Riemvasmaak Area: Founding in or on the existing medium dense 
transported layer, extending to a maximum depth of 0,6m, may cause settlements if 
placed under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the medium dense transported layer to a 
maximum depth of 0,6m in footprint areas of proposed residential structures and up to 
1m beyond the edges of the proposed foundation areas, placing foundations directly 
on soft rock banded iron formation; compaction of the foundation floor to at least 95% 
compaction effort at optimum moisture content; backfilling in 150mm thick layers with 
in situ or imported G5/G6 quality material to 150mm above natural ground level; each 
layer compacted to at least 95% of Modified AASHTO maximum dry density at 
optimum moisture content; placing of the reinforced strip foundations. The reinforced 
strip foundations and lightly reinforced (mesh) concrete slabs should be designed to 
cater for 5mm settlement.  

 

Soil Zone 6: 
 
Soil Zone 6 is designated as D2 (H/C2/S2)R2. Therefore foundation design other than 
reinforced concrete raft foundations can also be considered. 
 

Greenfields Area: Founding in or on the existing loose transported layer, potentially 
extending to a maximum depth of 1,5m may cause major settlements (>15mm) if 
placed under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the loose transported layer to a maximum 
depth of 1,5m in footprint areas of proposed residential structures and up to 1m 
beyond the edges of the proposed foundation areas; place foundations directly on soft 
rock banded iron formation, compaction of the foundation floor to at least 95% 
compaction effort at optimum moisture content; backfilling in 150mm thick layers with 
in situ or imported G5/G6 quality material to 150mm above natural ground level; each 
layer compacted to at least 95% of Modified AASHTO maximum dry density at 
optimum moisture content; placing of the reinforced strip foundations. The reinforced 
strip foundations and lightly reinforced (mesh) concrete slabs should be designed to 
cater for 5mm settlement.  
 
Alternatively for single storey structures (50kPa) consideration can be given to the use 
of deep reinforced strip foundations placed on soft rock banded iron formation at a 
depth of 1,5m; catering for 5mm settlement. Excavate trenches down to bedrock depth 
(1,5m); compact the trench floor area to 95% of Modified AASHTO compaction effort 
before placing of the reinforced concrete strip foundations. For the floor areas, remove 
the upper 1,0m and compact the floor areas to 95% of Modified AASHTO compaction 
effort, backfill with G5 quality material in 100mm thick layers, each layer compacted to 
95% compaction effort. Use of lightly reinforced (mesh) concrete slabs. Provide 
articulation joints in areas as recommended by the structural engineer and 
reinforcement in brickworks. 

 

Soil Zone 8: 
 
Soil Zone 8 is designated as D3 (H/C-C1/S-S1)R3. Normal strip footings cannot be 
used due to the dolomite stability conditions and Dolomite Designation of D3 in this 
zone. It is recommended that rationally designed stiffened reinforced concrete raft 
foundations be used for all type of structures. 
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Greenfields Area: Founding in or on the existing loose calcareous transported layer, 
extending to a maximum depth of 0,1m and 1,0m, or the medium dense nodular 
calcrete layer extending to a maximum depth of 0,4m and 1,5m may cause settlements 
if placed under an external load or with an increase in moisture content. 
 

Carnation Area: Founding in or on the existing loose calcareous transported layer, 
extending to a maximum depth of 0,1m and 0,4m, or the soft to medium dense nodular 
calcrete layer extending to a maximum depth of 0,4m and 0,9m may cause settlements 
if placed under an external load or with an increase in moisture content. 
 

Postdene 1 and 2 Area: Founding in or on the existing medium dense nodular 
calcrete layer, extending to a maximum depth of 0,2m to 0,9m, may cause settlements 
if placed under an external load or with an increase in moisture content.  
 

Newtown-Maranteng Area: Founding in or on the existing medium dense transported 
layer, extending to a maximum depth of 0,4m and 1,0m, or the medium dense nodular 
calcrete layer extending to a maximum depth of 0,4m may cause settlements if placed 
under an external load or with an increase in moisture content. 
 

Koppies-Riemvasmaak Area: Founding in or on the existing medium dense 
transported layer, extending to a maximum depth of 0,4m and 1,1m, may cause 
settlements if placed under an external load or with an increase in moisture content. 

 
Boichoko Area: Founding in or on the existing medium dense transported layer, 
extending to a maximum depth of 0,1m and 1,1m, may cause settlements if placed 
under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the loose calcareous transported layer, 
medium dense transported layer or medium dense nodular calcrete layer to a 
maximum depth of 0,5m (or shallower if refusal is encountered <0,5m) in footprint 
areas of proposed residential structures and up to 1m beyond the edges of the 
proposed foundation areas; compaction of the foundation floor to at least 95% 
compaction effort at optimum moisture content; backfilling in 150mm thick layers with 
in situ or imported G5/G6 quality material to 150mm above natural ground level; each 
layer compacted to at least 95% of Modified AASHTO maximum dry density at 
optimum moisture content; placing of the reinforced strip foundations. The rationally 
designed stiffened reinforced concrete raft foundations should be designed to cater for 
10mm settlement.  

 

Soil Zone 10: 
 
Soil Zone 10 is designated as D3 (H/C1-C2/S1)R3. Normal strip footings cannot be 
used due to the dolomite stability conditions and Dolomite Designation of D3 in this 
zone. It is recommended that rationally designed stiffened reinforced concrete raft 
foundations be used for all type of structures. 
 

Newtown-Maranteng Area: Founding in or on the existing medium dense transported 
layer, extending to a maximum depth of 1,2m and 1,3m, may cause settlements if 
placed under an external load or with an increase in moisture content. 
 

Koppies-Riemvasmaak Area: Founding in or on the existing medium dense 
transported layer, extending to a maximum depth of 1,2m and 1,4m, may cause 
settlements if placed under an external load or with an increase in moisture content. 
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Boichoko Area: Founding in or on the existing medium dense transported layer, 
extending to a maximum depth of 1,4m and 1,5m, may cause settlements if placed 
under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the medium dense transported layer to a 
maximum depth of 1,0m in footprint areas of proposed residential structures and up to 
1m beyond the edges of the proposed foundation areas; compaction of the foundation 
floor to at least 95% compaction effort at optimum moisture content; backfilling in 
150mm thick layers with in situ or imported G5/G6 quality material to 150mm above 
natural ground level; each layer compacted to at least 95% of Modified AASHTO 
maximum dry density at optimum moisture content; placing of the reinforced strip 
foundations. The rationally designed stiffened reinforced concrete raft foundations 
should be designed to cater for 10mm settlement.  

 

Soil Zone 11: 
 
Soil Zone 11 is designated as D3 (H/C1-C2/S1). Normal strip footings cannot be used 
due to the dolomite stability conditions and Dolomite Designation of D3 in this zone. It 
is recommended that rationally designed stiffened reinforced concrete raft foundations 
be used for all type of structures. 
 

Newtown-Maranteng Area: Founding in or on the existing medium dense transported 
layer, extending to a maximum depth of 1,6m and 1,7m, may cause major settlements 
if placed under an external load or with an increase in moisture content. 

 
Boichoko Area: Founding in or on the existing medium dense transported layer, 
extending to a maximum depth of 1,6m and 1,8m, may cause major settlements if 
placed under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the medium dense transported layer to a 
maximum depth of 1,0m in footprint areas of proposed residential structures and up to 
1m beyond the edges of the proposed foundation areas; compaction of the foundation 
floor to at least 95% compaction effort at optimum moisture content; backfilling in 
150mm thick layers with in situ or imported G5/G6 quality material to 150mm above 
natural ground level; each layer compacted to at least 95% of Modified AASHTO 
maximum dry density at optimum moisture content; placing of the reinforced strip 
foundations. The rationally designed stiffened reinforced concrete raft foundations 
should be designed to cater for 15mm settlement.  

 

Soil Zone 12: 
 
Soil Zone 12 is designated as D3 (H/C2/S2). Normal strip footings cannot be used due 
to the dolomite stability conditions and Dolomite Designation of D3 in this zone. It is 
recommended that rationally designed stiffened reinforced concrete raft foundations be 
used for all type of structures. 
 

Koppies-Riemvasmaak Area: Founding in or on the existing medium dense 
transported layer, extending to a maximum depth of 1,7m and 2,8m, may cause major 
settlements if placed under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the medium dense transported layer to a 
maximum depth of 1,5m in footprint areas of proposed residential structures and up to 
1m beyond the edges of the proposed foundation areas; compaction of the foundation 
floor to at least 95% compaction effort at optimum moisture content; backfilling in 
150mm thick layers with in situ or imported G5/G6 quality material to 150mm above 
natural ground level; each layer compacted to at least 95% of Modified AASHTO 
maximum dry density at optimum moisture content; placing of the reinforced strip 
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foundations. The rationally designed stiffened reinforced concrete raft foundations 
should be designed to cater for 15mm settlement.  

 

Soil Zone 13: 
 
Soil Zone 13 is designated as D3 (H/C2/S2)R3. Normal strip footings cannot be used 
due to the dolomite stability conditions and Dolomite Designation of D3 in this zone. It 
is recommended that rationally designed stiffened reinforced concrete raft foundations 
be used for all type of structures. 
 

Carnation Area: Founding in or on the existing loose calcareous transported layer, 
extending to a maximum depth of 1,0m and the underlain medium dense nodular 
calcrete layer extending to a maximum depth of 1,2m, may cause major settlements if 
placed under an external load or with an increase in moisture content. 
 
For single storey structures (50kPa) remove the loose calcareous transported layer to 
a maximum depth of 1,0m in footprint areas of proposed residential structures and up 
to 1m beyond the edges of the proposed foundation areas; compaction of the 
foundation floor to at least 95% compaction effort at optimum moisture content; 
backfilling in 150mm thick layers with in situ or imported G5/G6 quality material to 
150mm above natural ground level; each layer compacted to at least 95% of Modified 
AASHTO maximum dry density at optimum moisture content; placing of the reinforced 
strip foundations. The rationally designed stiffened reinforced concrete raft foundations 
should be designed to cater for 5mm settlement.  
 

Additional recommendations: 
 
Provision against shoring should be made for excavations deeper than 1,5m. 
 
Excavatability problems (with the use of a TLB or an excavator) to a depth of 1,5m for 
the placing of wet services are anticipated on a large portions of the Project Area.  
 
It is recommended that an experienced geotechnical engineer or engineering geologist 
inspect the foundation excavations prior to the placing of foundations.  
 
The transported layer classifying as G5 to G6-quality material, suitable to be used as 
base (G5-quality) and sub-base (G6-quality) material in road layer works. The calcareous 
transported layer classifying as G6 to G8-quality material suitable to be used as sub-
base (G6-quality) and fill (G8-quality) material in road layer works. The nodular calcrete 
layer classifying as G5 to G7-quality material, suitable to be used as base (G5-quality), 
sub-base (G6-quality) and sub-base / selected subgrade material in road layer works. 
The G5 and G6 quality materials can also be used as earth mattresses below structures. 
 

Additional recommendations in terms of wet services: 
 
Cognisance should be taken on the specifications provided in the SANS1936-3 (2012) 
manuals. The following requirement should be noted: 
 

 All wet service materials should be HDPE butt-welded pipes in Dolomite 
Designated D3 Areas. 

 

10.2. Dolomite Stability Investigation 

 

The dolomite stability investigation is documented in VGIconsult Report VGI3954-

2. These reports should be read in conjunction with each other for a comprehensive 
overview of the geotechnical conditions on site and the required water precautionary 
measures. 
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11. GENERAL RECOMMENDATIONS 
 

11.1. Verification Process 
 

The findings in this report are based upon our interpretation of the data recovered during 
these investigations. While every effort has been made, within the limits of the project 
budget, time and present-day insight, to determine overall ground conditions on this site, 
poorer sub-areas may have been missed. For this reason, it is recommended that a 
competent specialist is always invited to inspect excavations or earth works on this site in 
order to further confirm the findings described in this report.  
 
This report and all related documents and drawings remain the property of VGIconsult 
Projects (Pty.) Ltd until full payment is made for the professional services rendered and 
disbursements made. 

 

11.2. Third Party Reviews 
 

Typically reports of this nature are submitted to the NHBRC for approval. In the event 
that, for unforeseen reasons, the NHBRC is requested by any party to review this report 
it should be noted that the organisation may arrive at conclusions that differ to those 
presented here.  

 

 

 

 

VGIconsult Projects (Pty) Ltd       

P.O. Box 604, 

Fourways,  

2055 

 

Tel: (011) 469-0854 

Fax: (011) 469-0961 

E-mail: jhb@vgiconsult.co.za 
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TABLE 1: SUMMARY OF SOIL PROFILES-VGI3954 
Trial 

Hole 

No. 

Geotechnical 

Soil Zone 

DEPTH OF SOIL HORIZONS (m)  (m) 

SOIL Rock 

 Pedogenic Soft Rock 

Banded 

Iron 

Formation 

Soft 

Rock 

Dolomite 
Transported 

(Calcareous 

Transported*) 

Nodular Calcrete 

(<50% gravels) 

Nodular Calcrete 

(>50% gravels) 

Honeycomb 

tending to 

Hardpan Calcrete 

Greenfields Area 

TP01 8 0 - 0.8* - - +0.8R - - 

TP02 8 0 - 0.5* - - +0.5R - - 

TP03 8 0 - 0.5* - - +0.5R - - 

TP04 8 - - 0  1.0 +1.0R - - 

TP05 8 0 - 0.5* - - +0.5R - - 

TP06 8 0  1.0* - - +1.0R - - 

TP07 8 0  0.7* - 0.7  0.9 +0.9R - - 

TP08 2 0  1.9 - - - +1.9R - 

TP09 7 0  1.5 - - - +1.5R - 

TP10 2 0  1.9 - - - +1.9R - 

TP11 4 0  0.2* 0.2  1.9 - +1.9R - - 

TP12 8 0  0.2* - 0.2  1.5 +1.5R - - 

TP13 8 0  0.3* - 0.3  0.7 +0.7R - - 

TP14 8 0  0.2* - 0.2  0.5 +0.5R - - 

TP15 8 0  0.2* - 0.2  0.4 +0.4R - - 

TP16 8 0  0.2* - - +0.2R - - 

TP17 8 0  0.2* - 0.2  0.5 +0.5R - - 

TP18 8 0  0.1* - - +0.1R - - 

TP19 8 0  0.1* - 0.1  0.4 +0.4R - - 

TP20 8 0  0.2* - 0.2  0.5 +0.5R - - 

TP24 8 - - 0  1.3 +1.3R - - 

TP25 8 0  0.7* - - +0.7R - - 

TP26 8 0  0.1* - - +0.1R - - 

TP27 8 0  0.4* - - +0.4R - - 

TP32 15 0  1.2 - - - +1.2R - 

Carnation 

TP21 8 0  0.1* - 0.1  0.9 +0.9R - - 

TP22 9 0  0.1* - - +0.1R - - 

TP23 9 - 0  0.5 - +0.5R - - 

TP28 9 - - 0  1.0 +1.0R - - 

TP29 8 0  0.4* - - +0.4R - - 

TP30 8 - - 0  0.4 +0.4R - - 

TP31 13 0  1.0* - 1.0  1.2 +1.2R - - 

Postdene 1 & 2 

TP33 8 - - 0  0.9 +0.9R - - 

TP34 8 - - 0  0.5 +0.5R - - 

TP35 8 - - 0  0.2 +0.2R - - 

TP36 1 - - 0  0.1 +0.1R - - 

TP37 8 - - 0  0.8 +0.8R - - 

TP38 1 - - 0  0.6 +0.6R - - 

 



  

 

TABLE 1: SUMMARY OF SOIL PROFILES-VGI3954 
Trial 

Hole 

No. 

Geotechnical 

Soil Zone 

DEPTH OF SOIL HORIZONS (m)  (m) 

SOIL Rock 

 Pedogenic Soft Rock 

Banded 

Iron 

Formation 

Soft 

Rock 

Dolomite 
Transported 

(Calcareous 

Transported*) 

Nodular Calcrete 

(<50% gravels) 

Nodular Calcrete 

(>50% gravels) 

Honeycomb 

tending to 

Hardpan Calcrete 

Postdene 1 & 2 

TP39 1 - - 0  0.4 +0.4R - - 

TP40 1 - - 0  0.5 +0.5R - - 

TP41 1 - - 0  0.4 +0.4R - - 

TP42 5 - - 0  1.3 +1.3R - - 

Newtown-Maranteng 

TP43 9 0  0.1 - - - - +0.1R 

TP44 11 0  1.7 - - - - +1.7R 

TP45 8 0  1.0 - - - - +1.0R 

TP47 1 0  0.6 - - - +0.6R - 

TP48 11 0  1.6 - - - - +1.6R 

TP49 10 0  1.2 - - - - +1.2R 

TP50 10 0  1.3 - - - - +1.3R 

TP51 8 - - 0  0.4 +0.4R - - 

TP52 8 0  0.4 - - - - +0.4R 

TP53 8 0  0.7 - - - - +0.7R 

TP54 1 0  0.5 - - - - +0.5R 

TP55 9 0  0.6 - - - - +0.6R 

Koppies-Riemvasmaak 

TP46 8 0  0.6 - - - - +0.6R 

TP57 8 0  0.5 - - - - +0.5R 

TP58 2 0  2.1 - - - - +2.1R 

TP59 1 0  0.5 - - - - +0.5R 

TP60 8 0  1.1 - - - - +1.1R 

TP61 10 0  1.2 - - - - +1.2R 

TP62 10 0  1.4 - - - - +1.4R 

TP63 10 0  1.4 - - - - +1.4R 

TP64 8 0  1.1 - - - - +1.1R 

TP65 1 0  0.8 - - - - +0.8R 

TP66 12 0  1.7 - - - +1.7R - 

TP67 8 0  0.6 - - - +0.6R - 

TP68 8 0  0.9 - - - +0.9R - 

TP69 3 0  0.6 - - - +0.6R - 

TP70 1 0  0.8 - - - - +0.8R 

TP71 10 0  1.2 - - - - +1.2R 

TP72 8 0  0.5 - - - - +0.5R 

TP73 12 0  2.8 - - - - +2.8R 

TP74 8 0  0.6 - - - - +0.6R 

TP75 12 0  1.8 - - - - +1.8R 

TP76 10 0  1.4 - - - - +1.4R 

TP77 8 0  0.6 - - - - +0.6R 

 



  

 

TABLE 1: SUMMARY OF SOIL PROFILES-VGI3954 
Trial 

Hole 

No. 

Geotechnical 

Soil Zone 

DEPTH OF SOIL HORIZONS (m)  (m) 

SOIL Rock 

 Pedogenic Soft Rock 

Banded 

Iron 

Formation 

Soft 

Rock 

Dolomite 
Transported 

(Calcareous 

Transported*) 

Nodular Calcrete 

(<50% gravels) 

Nodular Calcrete 

(>50% gravels) 

Honeycomb 

tending to 

Hardpan Calcrete 

Koppies-Riemvasmaak 

TP78 8 0  0.8 - - - - +0.8R 

TP79 8 0  0.4 - - - - +0.4R 

Boichoko 

TP56 10 0  1.4 - - - - +1.4R 

TP80 9 0  1.1 - - - - +1.1R 

TP81 8 0  0.4 - - - - +0.4R 

TP82 9 0  0.5 - - - - +0.5R 

TP83 8 0  0.4 - - - - +0.4R 

TP84 9 0  1.0 - - - - +1.0R 

TP85 8 0  0.2 - - - - +0.2R 

TP86 11 0  1.8 - - - - +1.8R 

TP87 10 0  1.5 - - - - +1.5R 

TP88 8 0  1.1 - - - - +1.1R 

TP89 11 0  1.6 - - - - +1.6R 

 
Note: R - Refusal 
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7784

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No:

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 22   Liquid Limit (%)   % Gravel 74

63.0 100 0.250 21   Plastic Limit (%)   % Sand 21

53.0 100 0.150 17   Plasticity Index (%) NP   % Silt 2

37.5 100 0.075 8   Weighted PI (%)   % Clay 3

26.5 96 0.060 5   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 94 0.050 5   Grading Modulus 2.44   % Soil Mortar 26

13.2 80 0.020 4   Uniformity coefficient 96   Coarse Sand Ratio 0.15

9.5 63 0.005 3   Coefficient of curvature 10.7   TRB Classification A - 2 - 7

4.75 37 0.002 3   Unified Classification GP-GM

2.00 26

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP89/1

0 - 1.6

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7782

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 37   Liquid Limit (%)   % Gravel 57

63.0 100 0.250 35   Plastic Limit (%)   % Sand 36

53.0 100 0.150 26   Plasticity Index (%) NP   % Silt 5

37.5 100 0.075 10   Weighted PI (%)   % Clay 2

26.5 93 0.060 7   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 89 0.050 6   Grading Modulus 2.10   % Soil Mortar 43

13.2 79 0.020 4   Uniformity coefficient 94   Coarse Sand Ratio 0.14

9.5 69 0.005 3   Coefficient of curvature 0.1   TRB Classification A - 2 - 7

4.75 50 0.002 2   Unified Classification GP-GM

2.00 43

FOUNDATION INDICATOR TEST RESULTS - REP COM 7

VGI Consult

Proposed Postmasburg Housing Project 

VGI3954

TP84/1

0 - 1.0

TMH1 A1, A5 & ASTM D422

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

   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.

  Remarks:

CLAY
SILT SAND

COARSEFINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM

GRAVEL

0

20

40

60

80

100

120

0.001 0.01 0.1 1 10 100

P
E

R
C

E
N

T
A

G
E

 F
IN

E
R

 B
Y

 M
A

S
S

PARTICLE SIZE ( mm )

PARTICLE SIZE DISTRIBUTION

M
E

D
IU

M

H
IG

H

V
E

R
Y

 H
IG

H

LOW

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
I O

F
 W

H
O

L
E

 S
A

M
P

L
E

CLAY FRACTION OF WHOLE SAMPLE (< 2 um)

POTENTIAL EXPANSIVENESS
Van der Merwe's Activity Chart

CH or OH

CL or OL

CL or ML ML or OL

Ml or OH

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
L

A
S

T
IC

IT
Y

 IN
D

E
X

   
(P

I)

LIQUID LIMIT   ( LL)

CASAGRANDE 'A' LINE



  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7781

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 16   Liquid Limit (%)   % Gravel 83

63.0 100 0.250 15   Plastic Limit (%)   % Sand 13

53.0 100 0.150 12   Plasticity Index (%) NP   % Silt 3

37.5 88 0.075 6   Weighted PI (%)   % Clay 1

26.5 80 0.060 4   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 71 0.050 3   Grading Modulus 2.61   % Soil Mortar 17

13.2 55 0.020 2   Uniformity coefficient 118   Coarse Sand Ratio 0.06

9.5 43 0.005 2   Coefficient of curvature 23.5   TRB Classification A - 2 - 7

4.75 21 0.002 1   Unified Classification GP-GM

2.00 17

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP77/1

0 - 0.6

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7779

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 18   Liquid Limit (%)   % Gravel 81

63.0 100 0.250 17   Plastic Limit (%)   % Sand 15

53.0 100 0.150 15   Plasticity Index (%) NP   % Silt 3

37.5 100 0.075 6   Weighted PI (%)   % Clay 1

26.5 85 0.060 4   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 77 0.050 4   Grading Modulus 2.57   % Soil Mortar 19

13.2 66 0.020 3   Uniformity coefficient 103   Coarse Sand Ratio 0.05

9.5 54 0.005 2   Coefficient of curvature 18.0   TRB Classification A - 2 - 7

4.75 30 0.002 1   Unified Classification GP-GM

2.00 19

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP71/1

0 - 1.2

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7777

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 15   Liquid Limit (%)   % Gravel 83

63.0 100 0.250 15   Plastic Limit (%)   % Sand 13

53.0 100 0.150 13   Plasticity Index (%) NP   % Silt 3

37.5 75 0.075 5   Weighted PI (%)   % Clay 1

26.5 67 0.060 4   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 58 0.050 3   Grading Modulus 2.63   % Soil Mortar 17

13.2 33 0.020 3   Uniformity coefficient 167   Coarse Sand Ratio 0.12

9.5 31 0.005 1   Coefficient of curvature 29.6   TRB Classification A - 2 - 7

4.75 25 0.002 1   Unified Classification GP-GM

2.00 17

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP63/1

0 - 1.4

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7776

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 17   Liquid Limit (%)   % Gravel 76

63.0 100 0.250 17   Plastic Limit (%)   % Sand 20

53.0 100 0.150 14   Plasticity Index (%) NP   % Silt 2

37.5 89 0.075 6   Weighted PI (%)   % Clay 2

26.5 83 0.060 4   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 76 0.050 4   Grading Modulus 2.53   % Soil Mortar 24

13.2 67 0.020 3   Uniformity coefficient 90   Coarse Sand Ratio 0.29

9.5 58 0.005 2   Coefficient of curvature 8.1   TRB Classification A - 2 - 7

4.75 39 0.002 2   Unified Classification GP-GM

2.00 24

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP60/1

0 - 1.1

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7775

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 29   Liquid Limit (%)   % Gravel 68

63.0 100 0.250 28   Plastic Limit (%)   % Sand 26

53.0 100 0.150 19   Plasticity Index (%) NP   % Silt 4

37.5 88 0.075 8   Weighted PI (%)   % Clay 2

26.5 84 0.060 6   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 78 0.050 5   Grading Modulus 2.31   % Soil Mortar 32

13.2 67 0.020 3   Uniformity coefficient 117   Coarse Sand Ratio 0.09

9.5 57 0.005 3   Coefficient of curvature 0.9   TRB Classification A - 2 - 7

4.75 40 0.002 2   Unified Classification GP-GM

2.00 32

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP57/1

0 - 0.5

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7774

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 43   Liquid Limit (%)   % Gravel 50

63.0 100 0.250 41   Plastic Limit (%)   % Sand 39

53.0 100 0.150 30   Plasticity Index (%) NP   % Silt 7

37.5 100 0.075 12   Weighted PI (%)   % Clay 4

26.5 93 0.060 11   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 84 0.050 9   Grading Modulus 1.95   % Soil Mortar 50

13.2 75 0.020 6   Uniformity coefficient 121   Coarse Sand Ratio 0.14

9.5 66 0.005 5   Coefficient of curvature 0.1   TRB Classification A - 2 - 7

4.75 55 0.002 4   Unified Classification GP-GM

2.00 50

FOUNDATION INDICATOR TEST RESULTS - REP COM 7

VGI Consult

Proposed Postmasburg Housing Project 

VGI3954

TP51/1

0 - 0.4

TMH1 A1, A5 & ASTM D422

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

   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.

  Remarks:
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7772

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 21   Liquid Limit (%)   % Gravel 76

63.0 100 0.250 20   Plastic Limit (%)   % Sand 20

53.0 100 0.150 15   Plasticity Index (%) NP   % Silt 2

37.5 100 0.075 6   Weighted PI (%)   % Clay 2

26.5 90 0.060 4   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 79 0.050 4   Grading Modulus 2.49   % Soil Mortar 24

13.2 62 0.020 3   Uniformity coefficient 114   Coarse Sand Ratio 0.13

9.5 50 0.005 2   Coefficient of curvature 11.9   TRB Classification A - 2 - 7

4.75 32 0.002 2   Unified Classification GP-GM

2.00 24

FOUNDATION INDICATOR TEST RESULTS - REP COM 7

VGI Consult

Proposed Postmasburg Housing Project 

VGI3954

TP45/1

0 - 1.0

TMH1 A1, A5 & ASTM D422

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

   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.

  Remarks:
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7771

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 34   Liquid Limit (%) 17   % Gravel 59

63.0 100 0.250 32   Plastic Limit (%) 12   % Sand 32

53.0 100 0.150 26   Plasticity Index (%) 5   % Silt 6

37.5 100 0.075 13   Weighted PI (%) 1.7   % Clay 3

26.5 94 0.060 9   Linear Shrinkage (%) 2.0   Activity 1.7

19.0 93 0.050 9   Grading Modulus 2.12   % Soil Mortar 41

13.2 82 0.020 6   Uniformity coefficient 108   Coarse Sand Ratio 0.17

9.5 71 0.005 5   Coefficient of curvature 0.1   TRB Classification A - 1 - b

4.75 49 0.002 3   Unified Classification GC-GM

2.00 41

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP44/1

0 - 1.7

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7770

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 33   Liquid Limit (%) 27   % Gravel 60

63.0 100 0.250 31   Plastic Limit (%) 20   % Sand 29

53.0 100 0.150 24   Plasticity Index (%) 7   % Silt 9

37.5 100 0.075 14   Weighted PI (%) 2.3   % Clay 2

26.5 85 0.060 11   Linear Shrinkage (%) 3.0   Activity 3.5

19.0 76 0.050 10   Grading Modulus 2.13   % Soil Mortar 40

13.2 65 0.020 5   Uniformity coefficient 203   Coarse Sand Ratio 0.18

9.5 58 0.005 3   Coefficient of curvature 0.1   TRB Classification A - 2 - 4

4.75 48 0.002 2   Unified Classification GC-GM

2.00 40

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP42/1

0 - 1.3

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7769

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 27   Liquid Limit (%)   % Gravel 71

63.0 100 0.250 26   Plastic Limit (%)   % Sand 20

53.0 100 0.150 23   Plasticity Index (%) NP   % Silt 7

37.5 100 0.075 11   Weighted PI (%)   % Clay 2

26.5 74 0.060 9   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 54 0.050 7   Grading Modulus 2.33   % Soil Mortar 29

13.2 43 0.020 4   Uniformity coefficient 306   Coarse Sand Ratio 0.07

9.5 37 0.005 3   Coefficient of curvature 5.8   TRB Classification A - 2 - 7

4.75 32 0.002 2   Unified Classification GP-GM

2.00 29

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP41/1

0 - 0.4

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7768

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 28   Liquid Limit (%)   % Gravel 70

63.0 100 0.250 27   Plastic Limit (%)   % Sand 24

53.0 100 0.150 21   Plasticity Index (%) NP   % Silt 3

37.5 95 0.075 7   Weighted PI (%)   % Clay 3

26.5 78 0.060 6   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 68 0.050 6   Grading Modulus 2.35   % Soil Mortar 30

13.2 56 0.020 4   Uniformity coefficient 163   Coarse Sand Ratio 0.07

9.5 46 0.005 3   Coefficient of curvature 2.8   TRB Classification A - 2 - 7

4.75 34 0.002 3   Unified Classification GW

2.00 30

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP33/1

0 - 0.9

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7767

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 16   Liquid Limit (%)   % Gravel 82

63.0 100 0.250 15   Plastic Limit (%)   % Sand 15

53.0 100 0.150 13   Plasticity Index (%) NP   % Silt 2

37.5 100 0.075 5   Weighted PI (%)   % Clay 1

26.5 84 0.060 3   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 70 0.050 2   Grading Modulus 2.61   % Soil Mortar 18

13.2 58 0.020 2   Uniformity coefficient 114   Coarse Sand Ratio 0.11

9.5 49 0.005 2   Coefficient of curvature 10.8   TRB Classification A - 2 - 7

4.75 32 0.002 1   Unified Classification GP-GM

2.00 18

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP32/1

0 - 1.2

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7

CLAY
SILT SAND

COARSEFINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM

GRAVEL

0

20

40

60

80

100

120

0.001 0.01 0.1 1 10 100

P
E

R
C

E
N

T
A

G
E

 F
IN

E
R

 B
Y

 M
A

S
S

PARTICLE SIZE ( mm )

PARTICLE SIZE DISTRIBUTION

M
E

D
IU

M

H
IG

H

V
E

R
Y

 H
IG

H

LOW

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
I O

F
 W

H
O

L
E

 S
A

M
P

L
E

CLAY FRACTION OF WHOLE SAMPLE (< 2 um)

POTENTIAL EXPANSIVENESS
Van der Merwe's Activity Chart

CH or OH

CL or OL

CL or ML ML or OL

Ml or OH

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
L

A
S

T
IC

IT
Y

 IN
D

E
X

   
(P

I)

LIQUID LIMIT   ( LL)

CASAGRANDE 'A' LINE



  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7766

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 35   Liquid Limit (%)   % Gravel 60

63.0 100 0.250 33   Plastic Limit (%)   % Sand 29

53.0 100 0.150 26   Plasticity Index (%) NP   % Silt 9

37.5 85 0.075 12   Weighted PI (%)   % Clay 2

26.5 73 0.060 11   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 67 0.050 10   Grading Modulus 2.13   % Soil Mortar 40

13.2 60 0.020 5   Uniformity coefficient 254   Coarse Sand Ratio 0.13

9.5 54 0.005 3   Coefficient of curvature 0.1   TRB Classification A - 2 - 7

4.75 45 0.002 2   Unified Classification GP-GM

2.00 40

FOUNDATION INDICATOR TEST RESULTS - REP COM 7

VGI Consult

Proposed Postmasburg Housing Project 

VGI3954

TP30/1

0 - 0.4

TMH1 A1, A5 & ASTM D422

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

   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.

  Remarks:
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7765

  Project No: Lane: Date: 08/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 36   Liquid Limit (%) 44   % Gravel 50

63.0 100 0.250 31   Plastic Limit (%) 31   % Sand 34

53.0 100 0.150 25   Plasticity Index (%) 13   % Silt 12

37.5 100 0.075 18   Weighted PI (%) 4.7   % Clay 4

26.5 88 0.060 16   Linear Shrinkage (%) 6.0   Activity 3.3

19.0 77 0.050 14   Grading Modulus 1.96   % Soil Mortar 50

13.2 70 0.020 10   Uniformity coefficient 270   Coarse Sand Ratio 0.28

9.5 66 0.005 9   Coefficient of curvature 0.4   TRB Classification A - 2 - 7

4.75 58 0.002 4   Unified Classification GC

2.00 50

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP28/1

0 - 1.0

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7764

  Project No: Lane: Date: 08/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 30   Liquid Limit (%) 31   % Gravel 62

63.0 100 0.250 27   Plastic Limit (%) 22   % Sand 27

53.0 100 0.150 21   Plasticity Index (%) 9   % Silt 9

37.5 78 0.075 15   Weighted PI (%) 2.7   % Clay 2

26.5 69 0.060 11   Linear Shrinkage (%) 5.0   Activity 4.5

19.0 60 0.050 10   Grading Modulus 2.17   % Soil Mortar 38

13.2 54 0.020 6   Uniformity coefficient 365   Coarse Sand Ratio 0.21

9.5 51 0.005 2   Coefficient of curvature 0.2   TRB Classification A - 2 - 4

4.75 45 0.002 2   Unified Classification GC

2.00 38

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP24/1

0 - 1.3

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7763

  Project No: Lane: Date: 23/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 64   Liquid Limit (%) 19   % Gravel 22

63.0 100 0.250 60   Plastic Limit (%) 15   % Sand 41

53.0 100 0.150 52   Plasticity Index (%) 4   % Silt 31

37.5 100 0.075 40   Weighted PI (%) 2.6   % Clay 6

26.5 100 0.060 37   Linear Shrinkage (%) 1.0   Activity 0.7

19.0 100 0.050 34   Grading Modulus 1.18   % Soil Mortar 78

13.2 94 0.020 23   Uniformity coefficient 25   Coarse Sand Ratio 0.18

9.5 91 0.005 7   Coefficient of curvature 0.7   TRB Classification A - 4

4.75 85 0.002 6   Unified Classification SC-SM

2.00 78

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP11/1

0.2 - 1.1

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7762

  Project No: Lane: Date: 08/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 28   Liquid Limit (%)   % Gravel 69

63.0 100 0.250 27   Plastic Limit (%)   % Sand 25

53.0 100 0.150 21   Plasticity Index (%) NP   % Silt 3

37.5 100 0.075 8   Weighted PI (%)   % Clay 3

26.5 97 0.060 6   Linear Shrinkage (%) 0.0   Activity 0.0

19.0 90 0.050 6   Grading Modulus 2.33   % Soil Mortar 31

13.2 80 0.020 4   Uniformity coefficient 91   Coarse Sand Ratio 0.10

9.5 68 0.005 3   Coefficient of curvature 3.1   TRB Classification A - 2 - 7

4.75 42 0.002 3   Unified Classification GP-GM

2.00 31

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP07/1

0.0 - 0.7

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7761

  Project No: Lane: Date: 08/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 33   Liquid Limit (%) 24   % Gravel 61

63.0 100 0.250 30   Plastic Limit (%) 15   % Sand 26

53.0 100 0.150 24   Plasticity Index (%) 9   % Silt 10

37.5 100 0.075 14   Weighted PI (%) 3.0   % Clay 3

26.5 78 0.060 13   Linear Shrinkage (%) 3.5   Activity 3.0

19.0 64 0.050 12   Grading Modulus 2.14   % Soil Mortar 39

13.2 57 0.020 8   Uniformity coefficient 424   Coarse Sand Ratio 0.15

9.5 53 0.005 4   Coefficient of curvature 0.1   TRB Classification A - 2 - 4

4.75 46 0.002 3   Unified Classification GC

2.00 39

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP06/1

0.4 - 1.0

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7760

  Project No: Lane: Date: 08/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 33   Liquid Limit (%) 17   % Gravel 62

63.0 100 0.250 32   Plastic Limit (%) 12   % Sand 30

53.0 100 0.150 25   Plasticity Index (%) 5   % Silt 6

37.5 89 0.075 12   Weighted PI (%) 1.7   % Clay 2

26.5 79 0.060 8   Linear Shrinkage (%) 1.5   Activity 2.5

19.0 70 0.050 7   Grading Modulus 2.17   % Soil Mortar 38

13.2 59 0.020 4   Uniformity coefficient 198   Coarse Sand Ratio 0.13

9.5 53 0.005 2   Coefficient of curvature 0.1   TRB Classification A - 1 - b

4.75 44 0.002 2   Unified Classification GC-GM

2.00 38

FOUNDATION INDICATOR TEST RESULTS - REP COM 7

VGI Consult

Proposed Postmasburg Housing Project 

VGI3954

TP05/1

0 - 0.5

TMH1 A1, A5 & ASTM D422

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

   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.

  Remarks:
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7759

  Project No: Lane: Date: 08/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 38   Liquid Limit (%) 15   % Gravel 56

63.0 100 0.250 36   Plastic Limit (%) 12   % Sand 32

53.0 100 0.150 28   Plasticity Index (%) 3   % Silt 9

37.5 100 0.075 13   Weighted PI (%) 1.1   % Clay 3

26.5 87 0.060 12   Linear Shrinkage (%) 1.5   Activity 1.0

19.0 79 0.050 11   Grading Modulus 2.05   % Soil Mortar 44

13.2 69 0.020 7   Uniformity coefficient 222   Coarse Sand Ratio 0.14

9.5 59 0.005 3   Coefficient of curvature 0.1   TRB Classification A - 1 - b

4.75 49 0.002 3   Unified Classification GM

2.00 44

   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.

  Remarks:

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

TP03/1

0 - 0.5

TMH1 A1, A5 & ASTM D422

Proposed Postmasburg Housing Project 

VGI3954

VGI Consult

FOUNDATION INDICATOR TEST RESULTS - REP COM 7
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  Client: Source/Location: Job No: 2016-C-994

  Project Name: Layer: Sample No: 6/7758

  Project No: Lane: Date: 08/09/2016

  Hole/TP No: Stabilizing Agent: Test Method:

  Depth (m): Section: Client Ref No: VGI3954

  Description: Chainage: GPS X:

  Additional Info: Offset: GPS Y:

Sieve (mm) % Passing Sieve (mm) % Passing

75.0 100 0.425 39   Liquid Limit (%) 18   % Gravel 57

63.0 100 0.250 37   Plastic Limit (%) 12   % Sand 32

53.0 100 0.150 29   Plasticity Index (%) 6   % Silt 9

37.5 94 0.075 13   Weighted PI (%) 2.3   % Clay 2

26.5 82 0.060 11   Linear Shrinkage (%) 1.5   Activity 3.0

19.0 74 0.050 10   Grading Modulus 2.05   % Soil Mortar 43

13.2 64 0.020 6   Uniformity coefficient 206   Coarse Sand Ratio 0.09

9.5 58 0.005 4   Coefficient of curvature 0.0   TRB Classification A - 1 - b

4.75 48 0.002 2   Unified Classification GC-GM

2.00 43

FOUNDATION INDICATOR TEST RESULTS - REP COM 7

VGI Consult

Proposed Postmasburg Housing Project 

VGI3954

TP01/1

0 - 0.8

TMH1 A1, A5 & ASTM D422

SIEVE ANALYSIS
ATTERBERG LIMITS SOIL CLASSIFICATION

   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.

  Remarks:
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