
 

 

                 LL3391 REPORT ON A GEOTECHNICAL SURVEY ALONG PROPOSED NEW SHANGONI GATE ACCESS ROUTE, KRUGER NATIONAL PARK  

 

 

 
 
 

VOLUME 1  

REPORT ON A GEOTECHNICAL SURVEY ALONG PROPOSED 

 NEW SHANGONI GATE ACCESS ROUTE,   

KRUGER NATIONAL PARK  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

REPORT REF.:  LL3391 
BY:   P.G. Hansmeyer Pr. Sci. Nat. 
DATE:   September 2019 



 

 
 

                  LL3391 REPORT ON A GEOTECHNICAL SURVEY ALONG PROPOSED NEW SHANGONI GATE ACCESS ROUTE, KRUGER NATIONAL PARK  

2 
 

 
 

 
 

 
 



 

 
 

                  LL3391 REPORT ON A GEOTECHNICAL SURVEY ALONG PROPOSED NEW SHANGONI GATE ACCESS ROUTE, KRUGER NATIONAL PARK  

3 
 

 
 

Table of Contents 
1. Introduction ................................................................................................................................................. 5 

2. Scope Of Work ............................................................................................................................................. 6 

2.1. Objectives & Approach of the Investigation ........................................................................................ 6 

2.2. Sources Of Information ........................................................................................................................ 6 

3. Site Soils And Geology .................................................................................................................................. 6 

4. Approach To Borrow Pit and Road Centre Line Investigation ..................................................................... 7 

4.1. General ................................................................................................................................................. 7 

4.2. Road Centre Line .................................................................................................................................. 7 

4.3. Borrow Pit Investigation ...................................................................................................................... 7 

5. Soil Laboratory Testing ................................................................................................................................ 8 

6. Dynamic Penetration Tests .......................................................................................................................... 8 

7. Geo-Environmental Factors ......................................................................................................................... 9 

8. Compactability of Site Materials ................................................................... Error! Bookmark not defined. 

9. Excavatability ............................................................................................................................................. 11 

10. Conclusions and Recommendations ...................................................................................................... 11 

11. References ............................................................................................................................................. 13 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

                  LL3391 REPORT ON A GEOTECHNICAL SURVEY ALONG PROPOSED NEW SHANGONI GATE ACCESS ROUTE, KRUGER NATIONAL PARK  

4 
 

 
 
 
 

EXECUTIVE SUMMARY 
 

The Kruger National Park (KNP) is in process of developing a new entrance gate and reception 
at the Shangoni Gate. The project also entails the upgrading of an existing 50km stretch of dirt 
road from the Shangoni Gate to the H1-6 tar road between the Mopani and Shingwedzi camps.  
In addition, three bridges and ninety eight culverts need to be constructed.  
 
The investigation was carried out during the winter months and the field was dry and neither 
seepage nor surface run-off was recorded.  
 
The existing road is to be broadened to 8m and the pavement structure will comprise 
subgrade, selected, subbase and base course layers with the latter stabilised, using 3% cement 
to achieve a C4 class cemented pavement layer.  
 
The pavement layers are to be constructed with natural gravel and gravel-soils imported from 
14 borrow pits along the entire route at 5km intervals. The borrow materials comply 
predominantly with G5, G6, G7 and G8 class pavement construction materials. Only the top 
1m of borrow material is suitable for construction of the pavement layers, the deeper bedrock 
tends to be suitable for fill only. Although the borrow pits will eventually cover about 2ha of 
ground, they will be screened from the road by dense thickets of mopanie trees.  

 
The imported pavement construction materials will predominantly comprise gneiss from eight 
borrow pits, the other seven borrow pits comprising three sources of schist, two gabbro with 
single borrow pits located on sandstone and basalt rock types. The imported material will have 
to be reworked to acceptable size to ensure the required particle size distribution.  
 
Excavation of the road bed materials to design level will comprise a combination of soft, 
intermediate and hard excavation. It is presumed that DCP refusal level indicates hard rock 
which will require hard ripping and/or blasting.  
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VOLUME 1 
 

REPORT ON A GEOTECHNICAL SURVEY ALONG PROPOSED 
NEW SHANGONI GATE ACCESS ROUTE, 

KRUGER NATIONAL PARK 

1. INTRODUCTION 

The Kruger National Park (KNP) is in process of developing a new entrance gate and reception 
at the Shangoni Gate, near the Altein Village, Giyani area. The project also entails the 
upgrading of an existing 50km stretch of dirt road from the Shangoni Gate to the H1-6 tar road 
between Mopani and Shingwedzi camps. Three bridges are to be constructed – two over the 
Shingwedzi River and another over the Tshange River as well as ninety eight culverts. The 
route investigated is indicated on the Locality Plan, Figure 1 the beginning of the report. 
 
The route is to follow the existing road alignment adjacent to the Shingwedzi River except for 
some short deviations that have to be constructed to cut out unnecessary loops, inclusive of  
a new section and a bridge to the Ranger’s Camp located about 4km south of  the Shangoni 
Gate.  Tourist facilities that are planned include a rustic camp site, caravan park and picnic site 
which are to be located within a horseshoe bend of the Shingwedzi River downslope and in 
close proximity of the road.  
 
It is understood that the existing road is to be broadened to 8m and depending on the site 
conditions, either the left – or the right shoulder will be incorporated. The pavement structure 
will comprise subgrade, sequentially followed by 150mm thick selected, subbase and base 
course layers with the latter stabilised to improve the load bearing qualities thereof. The 
pavement layers are to be constructed with natural gravel and gravel-soils imported from 
approved borrow pits scattered along the entire route at 5km intervals.     
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2. SCOPE OF WORK 

2.1. Objectives & Approach of the Investigation 

With reference to RFQ289203, Kruger National Park (KNP) requires a geotechnical 
survey which will entail several phases as follows: - 

 Desk top study and on-site walk-and-drive-over surveys followed by reporting; 

 Road centre line survey and borrow pit investigation; 

 Founding condition for bridge structures B1, B2 and B3; 

 Comprehensive reporting covering road centreline and borrow pit survey and 
bridge foundation conditions.  

 
The purpose of the geotechnical investigation is to determine the sequence, thickness 
and extent of soil and rock types and groundwater conditions along the route, conduct 
in-situ field testing to assess soil characteristics and to obtain representative samples for 
laboratory testing. 
 
The investigation will have a phased approach with Phase 1 comprising a walk- and drive 
over survey and a desk study with Phase 2 comprising the middle line soil survey and 
borrow pit investigations with Phase 3 the bridge investigations. At the time of writing 
the report, the bridge foundation investigations were incomplete and will be conducted 
at a later stage. 
 
The report and appendices are presented as Volume 1 with Volume 2 containing three 
site maps of the route and another three indicating the existing and proposed borrow 
pit positions in relation to the route itself – refer to the Site Map Index, Figure 2A and 
Site Maps, Figures 2B – 2H,  Volume 2. 

 

2.2. Sources of Information 

The following sources of information were consulted: - 

 Geological map, Sheet 2330, Tzaneen (1986) to a scale of 1:250,000; 

 Tinkers (2016) Kruger Park Map; 

 Palaeontological Impact Assessment: Phase 1 Field Study by Envirolution 
Consulting, 13 May 2017. 

3. SITE SOILS AND GEOLOGY 

From the Shangoni Gate eastwards, the route is predominantly underlain by ancient gneissic 
and schistose type bedrocks intruded by numerous NE striking diabase dykes. Several outcrops 
of intrusive diabase, Timbavati gabbro and Goudplaas gneiss were observed along the route. 
The route also passes an interesting geological site at the well-known lookout point at Red 
Rocks on the S52 loop road where Letaba basalt, Goudplaas gneiss and Clarens sandstone 
contact zones are exposed in the river bed – refer to the Regional Geology, Figure 3, Volume 
2. 
 
Bridge B1 near the Shangoni Gate will found on a diabase dyke exposed in the river bed with 
bridges B2 and B3 founding on Timbavati gabbro with the final 2km up to the junction with 
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the H1-6 tar road comprising a thin band of Clarens sandstone followed by younger Letaba 
basalt.  
 
Sandy alluvium covers the flood plains and stream beds of the non-perennial Shingwedzi - and 
Tshange Rivers with sandy colluvium blanketing the surrounding country side. Most of the 
diabase dykes are masked by reddish cover soils that can easily be identified in the field and 
on photographic images. 

4. APPROACH TO BORROW PIT AND ROAD CENTRE LINE INVESTIGATION 

4.1. General  

A road centre line - and a borrow pit investigation were carried out along the existing 
‘ranger’s road from the Shangoni Gate on the western boundary of the KNP up to the 
junction with the S52 ‘public’ loop road, crossing both the Shingwedzi and Tshange 
Rivers, passing the Red Rocks view point and ending at the junction with the H1-6 tar 
road to Shingwedzi Camp – refer to the Site Map Index, Figure 2A and Site Maps, Figures 
2B – 2D, Volume 2.  
 
The existing and pre-selected borrow pit sites and centre line soil survey test pits were 
profiled and sampled by SGS-Matrolab (Pty) Ltd of Nelspruit, a SANAS accredited Civil 
Engineering Laboratory. Eighty seven Dynamic Cone Penetration tests (DCP’s) were also 
carried out along the proposed route by SGS-Matrolab (Pty)Ltd. The fieldwork and 
laboratory test data are attached to the document as follows: - 
 

TABLE 4.1.1 APPENDICES TO VOLUME 1 
Appendix Data 

A Road Profiles TP1 – TP5 

B Borrow Pit Profiles E1 – E3 & BP1 – BP14 

C Road soil sample test results & Summary – Table A 

D Borrow Pit soil sample test results & Summary –Table B 

E DCP Data & Summary – Table C 
 

4.2. Road Centre Line 

Five test pits were excavated, profiled, photographed and sampled along the route 
centreline – refer to Site Maps 2B, 2C and 2D. The test pit sites were reinstated after 
completion of the field work.  

4.3. Borrow Pit Investigation  

To reduce the haul distances, fourteen borrow pit sites were selected in a 5km interval 
spacing along the route – refer to the Site Map Index, Figure 2A and Site Maps Figures 
2E – 2H, Volume 2. The borrow pit localities were pre-determined and in order to comply 
with environmentally acceptable practices, the following aspects were taken into 
account, namely: - 
 

 access; 

 haul distance;  

 bedrock geology and visibility. 
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Three existing borrow pits (E1, E2, and E3) located along the S52 gravel loop road from 
the H1-6 tar road junction to the low-level crossing of the Shingwedzi River some 12km 
westwards were also incorporated in the borrow pit investigation. The existing and 
proposed borrow pit sites were inspected, a number of test pits were excavated, 
sampled, photographed and the excavations were reinstated. 

5. SOIL LABORATORY TESTING 

Small, disturbed indicator samples and bulk CBR samples were selected during the profiling of 
the borrow pit - and centreline test pit excavations to confirm the in-field assessments of the 
engineering properties of the various representative soil horizons. The disturbed soil samples 
were submitted for road indicator tests (grading & Atterberg limits), compaction tests, initial 
cement demand and crushing strength of cemented materials. The field data was captured 
and the DCP information interpreted – refer to Appendices C, D & E. The summarized 
laboratory test data and DCP information are attached to the relevant appendices.  
 
The following tests were carried out on the samples: - 
 

i) Road indicator tests comprising particle size distribution analysis, gradings and 
Atterberg limit tests. These tests permit a basic classification of the soils and group 
them according to typical engineering properties. 

ii) Compaction tests comprising Modified AASHTO moisture/density relationships 
and California Bearing Ratio Values. These tests evaluate the compaction 
characteristics of the site soils and permit an evaluation of their suitability for use 
as construction materials.  

iii) Initial Cement Demand tests. These tests determine the initial lime consumption of 
the sample. 

iv) Crushing Strength of Cemented Materials. These tests determine the laboratory 
design strength of cemented materials obtained with not more than 5% by mass 
of stabilizer at the specified density and OMC.  

Notes: 
a) both Durabuild Lafrage CEM IVB-V 32.5N and road Cem 11/B-Lafrage 32.5N 
cement were used at 2.5% and 3.5% by mass of cement stabilizer;  
b) no tests (i.e. conductivity) were carried out to determine the solubility of mineral 
salts that may be deleterious to cemented pavement layers.        

6. DYNAMIC PENETRATION TESTS 

Eighty seven, 1m deep hand-held dynamic penetration tests (DCP’s) were attempted in the 
road centreline and both road shoulders – refer to the Site Maps, Figures 2B, 2C and 2D, 
Volume 2 and Appendix E.  An attempt was made to group the DCP data along the route in 
accordance with refusal depths and this information together with the inferred CBR and G-
class data are indicated on Figures 2B – 2C as well.     

The DCP or dynamic cone penetrometer in which a 60° cone with diameter of 20mm is driven 
into the soil by a 7.815kg weight dropped through 575mm. The results are expressed as 
millimetres penetrated per blow and refusal is achieved when 1mm penetration is recorded 
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after 10 blows. The DCP is most useful for estimating soil conditions during the design of 
shallow footings or for assessing subgrade soils for road design. A crude approximation of the 
in-situ inferred CBR values was also obtained. The DCP data was used to correlate the 
consistency of the site soils for the assessment of the CBR -values – refer to the summary 
attached to Appendix E. 

  

The following aspects pertaining to the DCP test data should be noted: - 

i) shallow refusal ~0.5m was a common occurrence; 
ii) the combination of shallow refusal, the low in-situ moisture content and course 

fraction of the top soil and underlying residuum where GMave>2.0, resulted in high 
inferred CBR values – usually in the order of CBRDCP ≥3CBRlab. 
 

7. GEO-ENVIRONMENTAL FACTORS 

Poor subsurface drainage conditions along the route reflected by natural vegetation such as 
hydrophilic plants and hardpan ferricrete (associated with a seasonal water table) were not 
observed, ponding was absent and no seepage was recorded in the test pits, neither were any 
groundwater seeps observed and the non-perennial Tshange – and Shingwedzi River were also 
dry.  

8. COMPACTIBILITY 

Samples representing a range of soil types identified along the route and borrow pits were 
submitted for compaction tests, together with the grading characteristics and Atterberg limits 
– refer to the laboratory test results and summaries (Tables A & B) attached as Appendices C 
and D. The abovementioned materials comply with the requirements of the various pavement 
material classes which are also indicated on the Site Maps, Figures 2B – 2H, Volume 2. The 
bedrock types encountered along the route as well as the G - and C class pavement layers are 
tabled below.   
 
The subgrade materials comprise basalt, sandstone, alluvium, gabbro, gneiss and schist. The 
five test pits that were excavated, profiled and sampled along the road centreline recorded 
G6 – G9 class pavement materials and C4 class cemented material using 3.5% cement stabiliser 
– refer to Table 8.1 below. More detailed information is indicated on the Site Maps 2C and 2D 
and a summary of the laboratory test data, Table A is attached to Appendix C of the report. 
 

TABLE 8.1 SUMMARY OF SUBGRADE MATERIAL DATA 
Site Reference Origin G Class* Range C Class* Range 

TP1 Sandstone G6  

TP2 Alluvium G6, G9 C4@3.5% CEM 
DB* 

TP3 Gabbro G7  

TP4 Gneiss G9  

TP5 Gneiss G7  

DB* : Dura Build Lafarge CEM  iv/B – V 32.5N 
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With regards to the crushing strength requirements for the cemented materials, two different 
types of cement were used and the target strengths for C3 and C4 class cemented materials 
were attempted using 2.5 and 3.5% by mass of stabilizer at the specified density and optimum 
moisture content of the soil samples. Several brickets with 2.5% cement stabilizer 
disintegrated whilst curing; however, cured samples with 3.5% cement stabilizer remained 
intact and no failures were recorded. The cured brickets were crushed, recording C2, C3 and 
C4 class cemented materials for both 2.5 and 3.5% cement stabiliser. No distinction could be 
made between lower or higher material strength capabilities recorded by the different cement 
stabilizer types used – refer to the detailed summarized data attached to Appendix D as well 
as Site Maps 2E – 2H, Volume 2 and Table 8.2 below. As indicated, singular borrow pits are 
located on basalt and sandstone with two borrow pits on gabbro, three borrow pits on schist 
with the balance of eight borrow sites on gneiss bedrock. 
 

TABLE 8.2 SUMMARY OF BORROW PIT DATA 
Site Reference Origin G Class* Range C Class* Range 

BPE1 (existing) Letaba basalt G9 - 

BPE2 (existing) Clarens sandstone G7 - 

BPE3 (existing) Timbavati gabbro G7 - 

BP1N Goudplaas gneiss G6,7 & 8 - 

BP3N Timbavati gabbro G7, G8 C3 @2.5% & 3.5% 
CEM DB** 

BP5N – BP9N Goudplaas gneiss G5, G6, G7 C3 @3.5% CEM 
RC*** 

BP10N & BP11N Giyani schist G6, G7 C3@3.5% CEM 
RC*** 

BP12N & BP13N Goudplaas gneiss G6, G8 - 

BP14N Giyani schist G6 – G10 - 

Where: *Ref.1; 
                 DB** ;   Durabuild Lafarge CEM iv/B – V 32.5N 
                  RC*** : Road CEM ii/B-L Lafarge 32.5N 
 

EXISTING BORROW PITS: Of the existing borrow pit sites, only BPE1 located on Letaba basalt 
is in use, whilst BPE2 located on Clarens sandstone has seemingly been abandoned – most 
probably due to shallow, hard excavatable bedrock. The BPE1 borrow pit is only suitable for 
fill – mainly due to low CBR values imparted by the decomposed to highly weathered basalt. 
Borrow pit BPE3 is located on Timbavati gabbro which complies with G7 and G8 class 
pavement construction material – mainly due to high plasticity. 
NEW BORROW PITS: These were denoted BP1N to BP14N of which eight are located mainly 
on Goudplaas gneiss – refer to Table 8.2 above.   
Goudplaas Gneiss & Giyani Schist  Borrow Pits: The sampled top gravelly section which extends 
from surface to an average depth of 1mbelow is generally present on borrow pit sites located 
at BP1N, BP5N – 13N and this horizon complies with G5 – G7 class pavement construction 
material; however, the underlying bedrock (>1m) is only suitable for fill (G9). The top gravelly 
soil reacts favourably with cement stabilizer and the addition of 3%CEM should ensure a C4 
class cemented layer. Note that BP14N located on Giyani schist is only suitable for fill. 
Timbavati Gabbro Borrow Pit: BP3N is located on Timbavati gabbro which is only suitable for 
G7 & G8 class pavement construction material; despite it’s high plasticity, it reacts favourably 
with cement stabilizer and 3%CEM should ensure a C4 class cemented pavement layer. 
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BORROW PIT SIZES, LOCALITIES AND VOLUMES: It is understood that 20,000m³ of material 
has to be sourced from each borrow pit. As only the top 1m of good quality material can be 
used for the construction of the pavement layers, each borrow site will be some 2ha in size. 
The proposed borrow pit sites are located either up-or downslope from the road and at an 
approximate 5km interval, the sites are screened by thick stands of mopanie trees and should  
be invisible from the road. 
 

9. EXCAVATABILITY  

The five test pits that were excavated along the road centre line were not combined with DCP 
tests and a correlation between TLB excavation capabilities and DCP refusal depth is thus 
impossible. 

 For the purpose of this study, the refusal depths of the eighty seven DCP tests that were 
carried out (and summarized as Table C – see Appendix E) are therefore accepted as ‘hard 
rock’ and excavations deeper than recorded are expected to require a combination of 
intermediate excavation, heavy ripping and in some cases blasting – refer to Site Maps 2B, 2C 
& 2D.  

10. CONCLUSIONS AND RECOMMENDATIONS  

 The investigation was carried out during the winter months and the field was dry and 
neither seepage nor surface run-off was recorded. However, during the rainy season, the 
highly permeable, thin cover soils recharge rapidly resulting in the rebound of a shallow 
perched water table and subsequent discharge into streams and gullies that drain into 
the non-perennial Shingwedzi – and Tshange Rivers. Culverts, low-level crossings, bridge 
piers and abutments need to be protected against scour and good drainage is required to 
prevent erosion of road shoulder materials. 
 

 Where virgin veld is incorporated in the left or right shoulders of the road, the top 0.2m 
containing roots will have to be cut to spoil; the underlying subgrade exposed at design 
level, is to be ripped and compacted to specification, sequentially followed by the various 
pavement layers. The final layer’s load bearing qualities are to be improved by means of 
chemical stabilization, using 3% cement (either Durabuild or Road CEM) throughout 
which should provide a design strength for C4 Class cemented material with an 
unconfined compressive strength ranging between 0.75MPa and 1.5MPa – Ref.1.  
Mechanical stabilization (i.e. blending of materials) can also be used to compensate for 
shortcomings in the imported material, and can be achieved by reworking the particle 
size distribution to provide a better particle interlock by means of grid and smooth drum 
rolling. 
 

  The pavement construction materials to be imported from the various borrow pits will 
predominantly consist of gneiss from eight borrow pits with, three sources of schist, two 
gabbro with singular borrow pits located on sandstone and basalt rock types. The 
imported materials will, due to its mineralogy and inherent structural characteristics 
comprise gravel -, cobble - and boulder size material that will have to be reworked to 
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smaller sized road material by means of grid rolling, followed by vibratory smooth drum 
rolling to achieve required design compaction.  
 

 It is envisaged that the borrow pit sites will be some 2ha in size and will only be 1m deep. 
However where fill is required, the country rock >1m can be utilised. 
 

 Excavation of the road bed materials to design level will comprise a combination of soft, 
intermediate and hard excavation. It is presumed that DCP refusal level indicates hard 
rock which will require hard ripping and/or blasting to excavate. 
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12. APPENDICES 

APPENDIX A – Road Profiles (TP 1 – 5) 

APPENDIX B – Borrow Pit Profiles 

APPENDIX C – Road Test Results & Summary 

APPENDIX D – Borrow Pit Test Results and Summary 

APPENDIX E – DCP Data and Summary 
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5) S11425 - Disturbed sample:  

No water seepage encountered    

Fine Roots at 0 - 200 mm

SAMPLING DATA

17/08/2019

 

Profile

Road Indicator 

New Shangoni Gate - Centre Line 

Investigation

SK-P0098123

No Refusal    

TEST PIT NO.

Dry , pale red , very dense , intact  ,   gravel boulders; RESIDUAL - Not sampled  

4) S11424 - Disturbed sample:  

Road Indicator & CBR

Dry , dark brown  , loose to dense, intact  ,   gravelly sand; IMPORTED  - Sample No:  S11424

G.T.van Rooyen 17/08/2019

EXCAVATED BY DATE EXCAVATED

SOIL PROFILE

1947

09/09/2019

   

   

TLB

DATE PROFILEDPROFILED BY:

Dry , light reddish brown  , dense to very dense,  matrix supported,   gravelly sand; RESIDUAL - Sample No:  S11425

Sheet 1 of 2
NOTES
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Sheet 2 of 2
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NOTES

G.T.van Rooyen 17/08/2019
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5) S11427 - Disturbed sample:  Stabilization Design

SAMPLING DATA

4) S11426 - Disturbed sample:  Road Indicator & CBR

Slightly moist, reddish  , dense to very dense, slightly pinholed,   silty sand ; RESIDUAL - Sample No:  S11427

 

Dry , greyish brown , loose to medium dense, intact  ,   gravelly sand; IMPORTED  - Sample No:  S11426

TLB 17/08/2019    

SOIL PROFILE

Profile

G.T.van Rooyen 17/08/2019 No water seepage encountered    

Fine Roots at 0 - 300 mm

EXCAVATED BY DATE EXCAVATED    

Sheet 1 of 2 2566059
NOTES

PROFILED BY: DATE PROFILED No Refusal    

New Shangoni Gate - Centre Line 

Investigation

SK-P0098123

1947

09/09/2019

TEST PIT NO. X-26654
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Sheet 2 of 2

NOTES

PROFILED BY: DATE PROFILED

G.T.van Rooyen 17/08/2019
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Investigation
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TEST PIT NO.
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Slightly moist, dark yellowish orange  , med dense to dense, intact  ,   silty gravel ; RESIDUAL - Not sampled  

SAMPLING DATA

4) S11428 - Disturbed sample:  Road Indicator & CBR

 

Slightly moist, dusky red  mottled  white & orange, med dense to dense,  intact ,   sandy gravel; RESIDUAL - Sample No:  

S11428

TLB 17/08/2019    

SOIL PROFILE

Profile

Dry , dark brown  , med dense , intact  ,   silty gravel ; IMPORTED  - Not sampled 

G.T.van Rooyen 17/08/2019 No water seepage encountered    

Fine Roots at 0 - 100 mm

EXCAVATED BY DATE EXCAVATED    

Sheet 1 of 2
NOTES

PROFILED BY: DATE PROFILED No Refusal    

New Shangoni Gate - Centre Line 

Investigation

SK-P0098123

1947

09/09/2019

TEST PIT NO.
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5) S11430 - Disturbed sample:  Road Indicator & CBR

SAMPLING DATA

4) S11429 - Disturbed sample:  Road Indicator 

Slightly moist, dark yellowish orange  , med dense to dense, intact  ,   gravelly sand; RESIDUAL - Sample No:  S11430

 

Slightly moist, dark reddish brown   , med dense ,  matrix supported,   sandy gravel; RESIDUAL - Sample No:  S11429

Slightly moist, dark brown  , med dense , intact  ,   silty gravel ; IMPORTED  - Not sampled  

TLB 17/08/2019    

SOIL PROFILE

Profile

G.T.van Rooyen 17/08/2019 No water seepage encountered    

Fine Roots at 0 - 280 mm

EXCAVATED BY DATE EXCAVATED    

Sheet 1 of 2
NOTES

PROFILED BY: DATE PROFILED No Refusal    

New Shangoni Gate - Centre Line 

Investigation

SK-P0098123

1947

09/09/2019

TEST PIT NO.
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TLB 17/08/2019

Sheet 2 of 2

NOTES

PROFILED BY: DATE PROFILED

G.T.van Rooyen 17/08/2019
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Investigation
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Rocky Drift Private Bag x11326
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Kruger Nat park (Skukuza) Project:

Private Bag X402
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5) S11432 - Disturbed sample:  Road Indicator & CBR

SAMPLING DATA

4) S11431 - Disturbed sample:  Road Indicator 

Slightly moist, dark reddish brown  , very dense , intact  ,   gravelly sand; RESIDUAL - Sample No:  S11432

 

Slightly moist, dark brown   , dense ,  matrix supported,   gravelly sand; RESIDUAL - Not sampled  

Slightly moist, dark brown  , very dense becoming dense, intact  ,   gravelly sand; IMPORTED  - Sample No:  S11431

TLB 17/08/2019    

SOIL PROFILE

Profile

G.T.van Rooyen 17/08/2019 No water seepage encountered    

Roots & Tree Roots at 0 - 350 mm

EXCAVATED BY DATE EXCAVATED    

Sheet 1 of 2
NOTES

PROFILED BY: DATE PROFILED No Refusal    

New Shangoni Gate - Centre Line 

Investigation

SK-P0098123

1947

09/09/2019

TEST PIT NO.
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2562747
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Sheet 2 of 2

NOTES

PROFILED BY: DATE PROFILED
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Annexure B 



9B Wilken Street Postnet suite #62

Rocky Drift Private Bag x11326

White River Nelspruit

1240 1200

Tel: 013 758 1302 gerrit.vanrooyen@sgs.com

Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza

1350 Your ref:

 Our ref:

Attention: Mr.Ben Momberg Date Reported:

E1 1 GPS COORDINATES:   

   

1)

2) No water seepage encountered    

3) Roots & Tree Roots present in top 300mm   
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SAMPLING DATA

4) S11464 - Disturbed sample:  Road Indicator & CBR

 

 

Slightly moist, light brownish banded whitish Gneiss and pockets blackish weathered Basalt.

SOIL PROFILE

Profile

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

Sheet 1 of 1

NOTES

PROFILED BY: DATE PROFILED

No Refusal    

 31°18'53.88"E

 
G.T.van Rooyen 24/08/2019

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23°10'41.30"S
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Private Bag X402

Skukuza

1350 Your ref:

 Our ref:

Attention: Mr.Ben Momberg Date Reported:

E2 1 GPS COORDINATES:   
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°10'41.29"S

Sheet 1 of 2  31°18'2.41"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty gravel ; TRANSPORTED TOPSOIL  - Not sampled 

Slightly moist, light brown  banded orange, dense to very dense,  clast supported,   sandy gravel; Weathered Basalt - 

Sample No:  S11465

Slightly moist, light brownish , very dense , matrix supported ,   sandy gravel; Weathered Basalt - Sample No:  S11465

 

SAMPLING DATA

4) S11465 - Disturbed sample:  Road Indicator & CBR

Layer 2 and 3 
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BORROW PIT NO. TEST PIT NO.  23°10'41.29"S

Sheet 2 of 2  31°18'2.41"E

PROFILED BY: DATE PROFILED

G.T.van Rooyen 24/08/2019

EXCAVATED BY DATE EXCAVATED
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Kruger Nat park (Skukuza) Project:
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Attention: Mr.Ben Momberg Date Reported:
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1)

2) No water seepage encountered    

3) Roots & Tree Roots present in horizon at 0 - 150 mm
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°12'38.72"S

Sheet 1 of 2  31°12'49.18"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Slightly moist, dark brown  , loose to medium dense, intact  ,   silty gravel ; TRANSPORTED TOPSOIL  - Not sampled 

Slightly moist, light brown  banded orange, dense to very dense,  clast supported,   gravelly sand; Weathered Granite - 

Sample No:  S11466

 

SAMPLING DATA

4) S11465 - Disturbed sample:  Road Indicator & CBR

Layer 2 and 3 



9B Wilken Street Postnet suite #62

Rocky Drift Private Bag x11326

White River Nelspruit

1240 1200

Tel: 013 758 1302 gerrit.vanrooyen@sgs.com

Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza

1350 Your ref:

 Our ref:

Attention: Mr.Ben Momberg Date Reported:

E3 1 GPS COORDINATES:   

   

   

New Shangoni Gate - Borrow Pit 

Investigation

SK-P0098123

1947

09/09/2019
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Sheet 2 of 2  31°12'49.18"E

PROFILED BY: DATE PROFILED
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°10'54.82"S

Sheet 1 of 2  31°17'42.13"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

No Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty gravel ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , light reddish brown  , dense to very dense,  clast supported,   gravelly sand; Weathered Granite - Sample No:  

S11467

 

SAMPLING DATA

4) S11467 - Disturbed sample:  Road Indicator & CBR

  - 
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Sheet 2 of 2  31°17'42.13"E

PROFILED BY: DATE PROFILED

G.T.van Rooyen 24/08/2019

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019



9B Wilken Street Postnet suite #62
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°10'54.89"S

Sheet 1 of 2  31°17'43.34"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty gravel ; TRANSPORTED TOPSOIL  - Not sampled 

 

Dry , light reddish brown  , dense to very dense,  matrix supported,   sandy gravel; Weathered Granite - Sample No:  

S11468

SAMPLING DATA

4) S11468 - Disturbed sample:  Road Indicator 

  - 
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Sheet 2 of 2  31°17'43.34"E

PROFILED BY: DATE PROFILED

G.T.van Rooyen 24/08/2019

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019
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3) Grass Roots at 0 - 50 mm
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°10'55.79"S

Sheet 1 of 2  31°17'42.41"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty gravel ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , light reddish brown banded pinkish, dense to very dense,  clast supported,   sandy gravel; Weathered Granite - 

Sample No:  S11469

SAMPLING DATA

4) S11469 - Disturbed sample:  Road Indicator & CBR

  - 
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PROFILED BY: DATE PROFILED
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Kruger Nat park (Skukuza) Project:

Private Bag X402
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 Our ref:
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N3 1 GPS COORDINATES:   
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°12'40.11"S

Sheet 1 of 2  31°14'1.68"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Moist, dark brown  , loose to medium dense, intact  ,   clayey sand ; TRANSPORTED TOPSOIL  - Not sampled 

Moist, dark brown   , dense ,  matrix supported,   sandy gravel; Weathered Basalt - Sample No:  S11470

Slightly moist, light brown  , dense to very dense, clast supported ,   sandy gravel; Weathered Basalt - Sample No:  S11470

Slightly moist, light brown  blotched orange and black, ,  intact ,   sandy gravel; Weathered Basalt - Sample No:  S11471

SAMPLING DATA

4) S11470 - Disturbed sample:  Road Indicator & CBR

4) Layer 2 & 3  

5) S11471 - Disturbed sample:  Road Indicator 
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BORROW PIT NO. TEST PIT NO.  23°12'40.11"S
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°12'37.10"S

Sheet 1 of 2  31°14'2.23"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   clayey sand ; TRANSPORTED TOPSOIL  - Not sampled 

Slightly moist, light brown   , very dense ,  matrix supported,   gravelly sand; Weathered Basalt - Sample No:  S11472

SAMPLING DATA

4) S11472 - Disturbed sample:  Stabilization Design
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°12'38.41"S

Sheet 1 of 2  31°14'0.31"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

Slightly moist, light brown   , very dense ,  matrix supported,   gravelly sand; Weathered Basalt - Not sampled 

SAMPLING DATA
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO.  23°12'8.59"S

Sheet 1 of 2  31°10'35.77"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Sample No:  S11474

Dry , dark reddish brown   , very dense ,  matrix supported,   gravelly sand; Weathered Granite - Sample No:  S11474

Slightly moist, light brown blotched orange and black, very dense , intact  ,   gravelly sand; Weathered Granite - Sample 

No:  S11474a

SAMPLING DATA

4) S11474 - Disturbed sample:  Road Indicator & CBR

4) Layer 1 & 2  

5) S11474a - Disturbed sample:  Road Indicator 
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5) S11476 - Disturbed sample:  Road Indicator 

  

SAMPLING DATA

4) S11475 - Disturbed sample:  Road Indicator 

Dry , dark reddish orange   , very dense ,  matrix supported,   sandy gravel; Weathered Granite - Sample No:  S11476

Dry , dark brown  , loose to medium dense, intact  ,   gravelly sand; TRANSPORTED TOPSOIL  - Sample No:  S11475

24/08/2019

SOIL PROFILE

Profile

G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 10' 36.30" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 12' 9.54" S
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  - 

 

SAMPLING DATA

  - 

Dry , dark reddish brown   , very dense ,  matrix supported,   gravelly sand; Weathered Granite - Not sampled 

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

24/08/2019

SOIL PROFILE

Profile

G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 10' 35.00" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 12' 7.92" S
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4) Layer 2 & 3 50/50mix  

  - 

SAMPLING DATA

4) S11477 - Disturbed sample:  Stabilization Design

Slightly moist, dark brown   , dense ,  matrix supported,   sandy gravel; Weathered Basalt - Sample No:  S11477

24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

Slightly moist, dark brown   , dense ,  matrix supported,   sandy gravel; Weathered Basalt - Sample No:  S11477

G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 9' 31.72" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation
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BORROW PIT NO. TEST PIT NO. 23° 11' 12.08" S
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5) S11479 - Disturbed sample:  Road Indicator 

  

SAMPLING DATA

4) S11478 - Disturbed sample:  Road Indicator 

Dry , light brown mottled  reddish & black, very dense , intact  ,   gravelly sand; Weathered Basalt - Sample No:  S11479

Dry , dark reddish brown   , dense ,  matrix supported,   gravel boulders; Weathered Basalt - Sample No:  S11478

24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 9' 30.85" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 11' 14.50" S
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SAMPLING DATA

Slightly moist, light brown  , very dense , intact  ,   silty sand ; Weathered Basalt - Not sampled 

Dry , dark reddish brown   , dense ,  matrix supported,   gravelly sand; Weathered Basalt - Not sampled 

24/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 24/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 9' 28.87" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 11' 12.59" S
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 11' 10.90" S

Sheet 1 of 2 31° 9' 29.66" E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , dark reddish brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

Slightly moist, dark brown  blotched black, very dense ,  matrix supported,   gravel boulders; Weathered Basalt - Sample 

No:  S11480

SAMPLING DATA

4) S11480 - Disturbed sample:  Road Indicator 

  - 
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 38.03" S

Sheet 1 of 2 31° 8' 38.26" E

PROFILED BY: DATE PROFILED

G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , dark reddish brown   , very dense ,  matrix supported,   gravelly sand; Weathered Basalt - Sample No:  S11481

Dry , light brown blotched black, very dense , matrix supported ,   gravelly sand; Weathered Basalt - Sample No:  S11482

SAMPLING DATA

4) S11481 - Disturbed sample:  Road Indicator & CBR

5) S11482 - Disturbed sample:  Road Indicator 
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 39.14" S

Sheet 1 of 2 31° 8' 40.02" E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to dense, intact  ,   clayey sand ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , dark reddish brown   , dense ,  matrix supported,   gravelly sand; Weathered Basalt - Sample No:  S11483

Dry , dark reddish orange  , dense , matrix supported ,   gravelly sand; Weathered Basalt - Sample No:  S11483

Dry , dark reddish orange   , very dense ,  intact ,   gravel boulders; Weathered Basalt - Sample No:  S11483

Dry, light brown, very dense, gravel boulders; Weathered Basalt - Not sampled

SAMPLING DATA

4) S11483 - Disturbed sample:  Road Indicator 

4) Layer 2 - 4 (Combined)
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Sheet 1 of 2  31° 8'40.95"E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , light brown  , loose to medium dense, intact  ,   sandy gravel; TRANSPORTED TOPSOIL  - Sample No:  S11484

Dry , light brown   , dense ,  matrix supported,   sandy gravel; Weathered Basalt - Sample No:  S11484

Dry , light brown blotched pinkish and orange, dense to very dense, matrix supported ,   sandy gravel; Weathered Basalt - 

Sample No:  S11484

SAMPLING DATA

4) S11484 - Disturbed sample:  Road Indicator & CBR

4) Layer 1 - 3 (Combined)
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New Shangoni Gate - Borrow Pit Investigation
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09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 11.93" S

Sheet 1 of 2 31° 6' 52.37" E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , dark reddish brown   , med dense ,  matrix supported,   sandy gravel; Weathered Granite - Sample No:  S11485

Slightly moist, light reddish brownlayered orange and black, med dense to dense, intact  ,   sandy gravel; Weathered 

Granite - Sample No:  S11486

SAMPLING DATA

4) S11485 - Disturbed sample:  Road Indicator & CBR

5) S11486 - Disturbed sample:  Road Indicator 
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New Shangoni Gate - Borrow Pit Investigation
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09/09/2019
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Sheet 1 of 2 31° 6' 52.81" E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , dark reddish brown   , dense ,  matrix supported,   sandy gravel; Weathered Granite - Sample No:  S11487

Dry , light reddish brownlayered orange and black, very dense , intact  ,   gravelly sand; Weathered Granite - Sample No:  

S11488

SAMPLING DATA

4) S11487 - Disturbed sample:  Road Indicator 

5) S11488 - Disturbed sample:  Road Indicator 
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New Shangoni Gate - Borrow Pit Investigation
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1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 14.97" S

Sheet 1 of 2 31° 6' 50.62" E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to dense, intact  ,   clayey sand ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , dark reddish brown   , loose to dense,  matrix supported,   silty gravel ; Weathered Granite - Sample No:  S11489

Dry , light brown blotched brown, dense to very dense, intact  ,   silty gravel ; Weathered Granite - Sample No:  S11489

SAMPLING DATA

4) S11489 - Disturbed sample:  Road Indicator & CBR

4) Lyer 2&3 mixed
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SAMPLING DATA

  - 

Dry , light brown blotched brown, dense to very dense, intact  ,   silty gravel ; Weathered Granite - Not sampled 

Dry , dark reddish brown   , loose to dense,  matrix supported,   silty gravel ; Weathered Granite - Not sampled 

23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to dense, intact  ,   clayey sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 6' 50.03" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 12.84" S
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SAMPLING DATA

4) S11490 - Disturbed sample:  Road Indicator & CBR

Dry , light brown blotched white, very dense ,  ,   silty gravel ; Weathered Granite - Not sampled 

Dry , dark reddish brown   , medium dense to dense,  matrix to clast supported towards bottom of horizon,   sandy gravel; 

Weathered Granite - Sample No:  S11490

23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   clayey sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 5' 18.87" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 9.93" S
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123
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09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 11.79" S

Sheet 1 of 2 31° 5' 17.91" E

PROFILED BY: DATE PROFILED

G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , light brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , dark reddish brown  layered light reddish/whitish, loose to medium dense,  matrix supported,   gravel ; Weathered 

Granite - Sample No:  S11491

SAMPLING DATA

4) S11491 - Disturbed sample:  Road Indicator & CBR
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 11.32" S

Sheet 1 of 2 31° 5' 15.48" E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 23/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 23/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Sample No:  S11492

Dry , dark reddish brown   , loose to medium dense,  matrix supported,   gravel ; Weathered Granite - Sample No:  S11492

Dry , dark reddish brown layered light reddish/whitish, dense to very dense, matrix supported ,   gravel boulders; 

Weathered Granite - Sample No:  S11492

SAMPLING DATA

4) S11492 - Disturbed sample:  Road Indicator 

4) Layers 1 - 3 (Mixed)  
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New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 10.29" S

Sheet 1 of 2 31° 2' 39.89" E

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose , intact  ,   silty gravel ; TRANSPORTED TOPSOIL  - Not sampled 

Dry , dark reddish brown   , dense ,  matrix supported,   silty gravel ; Weathered Basalt - Sample No:  S11493

Dry , light reddish/pinkishblotched white & orange, very dense , matrix supported ,   silty gravel with scattered boulders; 

Weathered Basalt - Sample No:  S11494

SAMPLING DATA

4) S11493 - Disturbed sample:  Road Indicator & CBR

5) S11494 - Disturbed sample:  Road Indicator & CBR
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4) Layers 1 - 3 (Mixed)  

5) S11496 - Disturbed sample:  Road Indicator 

SAMPLING DATA

4) S11495 - Disturbed sample:  Stabilization Design

Dry , reddishblotched grey, dense , matrix supported ,   gravel boulders; Weathered Basalt - Sample No:  S11495

Dry , light brown  speckled orange and black, dense to very dense,  intact ,   silty gravel ; Weathered Basalt - Sample No:  

S11496

Dry , dark reddish brown   , loose to dense,  matrix supported,   silty gravel ; Weathered Basalt - Sample No:  S11495

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB 22/08/2019

PROFILED BY: DATE PROFILED  
G.T.van Rooyen 22/08/2019 NOTES

BORROW PIT NO. TEST PIT NO. 23° 10' 10.42" S

Sheet 1 of 2 31° 2' 38.28" E

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose , intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Sample No:  S11495
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SAMPLING DATA

Dry , light brown  speckled orange and black, dense to very dense,  intact ,   silty gravel ; Weathered Basalt - Not sampled 

Dry , dark reddish brown   , loose to dense,  matrix supported,   gravel boulders; Weathered Basalt - Not sampled 

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose , intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 2' 38.55" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 7.65" S
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4) Layers 1 - 2 (Mixed)

 

SAMPLING DATA

4) S11497 - Disturbed sample:  Road Indicator 

Dry, ligth brown speckled orange and black, dense to very dense, intact, silty gravel; Weathered Basalt - Not Sampled

Dry , dark reddish brown   , loose to dense,  matrix supported,   silty gravel ; Weathered Basalt - Sample No:  S11497

Dry , dark brown  , loose , intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Sample No:  S11497

22/08/2019

SOIL PROFILE

Profile

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 2' 39.98" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 7.64" S
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9B Wilken Street Postnet suite #62
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 SAMPLING DATA

4) S11498 - Disturbed sample:  Road Indicator & CBR

5) S11499 - Disturbed sample:  Road Indicator & CBR

  

Slightly moist, reddishblotched olive / black and orange, dense to very dense, intact  ,   silty gravel ; Weathered Granite - 

Sample No:  S11499

Dry , dark reddish brown   , med dense ,  matrix supported,   silty gravel ; Weathered Granite - Sample No:  S11498

22/08/2019

SOIL PROFILE

Profile

Dry , dark reddish brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 0' 55.80" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 12.70" S
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Investigation
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BORROW PIT NO. TEST PIT NO. 23° 10' 12.70" S



9B Wilken Street Postnet suite #62

Rocky Drift Private Bag x11326

White River Nelspruit

1240 1200

Tel: 013 758 1302 gerrit.vanrooyen@sgs.com

Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza

1350 Your ref:

 Our ref:

Attention: Mr.Ben Momberg Date Reported:

N11 2 GPS COORDINATES:   
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 SAMPLING DATA

4) S11500 - Disturbed sample:  Road Indicator 

5) S11501 - Disturbed sample:  Road Indicator & CBR

 

Slightly moist, reddishblotched olive / black and orange, very dense , intact  ,   silty gravel ; Weathered Granite - Not 

sampled S11501

Dry , dark reddish brown   , med dense ,  matrix supported,   flaky silty gravel; Weathered Granite - Sample No:  S11500

22/08/2019

SOIL PROFILE

Profile

Dry , dark reddish brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 0' 57.91" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 13.30" S



9B Wilken Street Postnet suite #62

Rocky Drift Private Bag x11326

White River Nelspruit

1240 1200

Tel: 013 758 1302 gerrit.vanrooyen@sgs.com

Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza

1350 Your ref:

 Our ref:

Attention: Mr.Ben Momberg Date Reported:

N11 2 GPS COORDINATES:   

   

   TLB 22/08/2019

G.T.van Rooyen 22/08/2019

EXCAVATED BY DATE EXCAVATED

Sheet 2 of 2 31° 0' 57.91" E

PROFILED BY: DATE PROFILED

New Shangoni Gate - Borrow Pit 

Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 13.30" S
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Kruger Nat park (Skukuza) Project:
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 SAMPLING DATA

  

 

Dry , reddishblotched olive / black and orange, very dense , intact  ,   silty gravel ; Weathered Granite - Not sampled 

Dry , dark reddish brown   , med dense ,  matrix supported,   silty gravel ; Weathered Granite - Not sampled 

22/08/2019

SOIL PROFILE

Profile

Dry , dark reddish brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 31° 0' 56.79" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 11.10" S
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 SAMPLING DATA

4) S11502 - Disturbed sample:  Stabilization Design

  

 

Dry , reddish orange blotched white, dense ,  clast supported,   silty gravel ; Weathered Granite - Sample No:  S11502

Dry , whitishblotched yellow orange, very dense , clast supported ,   silty gravel ; Weathered Granite - Not sampled 

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 59' 20.19" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 13.10" S
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SAMPLING DATA

4) S11503 - Disturbed sample:  Road Indicator 

Dry , reddish orange blotched white, dense ,  matrix supported,   gravelly sand; Weathered Granite - Sample No:  S11503

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 59' 18.48" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 11.75" S
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 SAMPLING DATA

4) S11504 - Disturbed sample:  Road Indicator & CBR

5) S11505 - Disturbed sample:  Road Indicator & CBR

 

Dry , light brown orangespeckled black, very dense , matrix supported ,   gravelly sand; Weathered Granite - Sample No:  

S11505

Dry , light reddish orange  blotched white, dense ,  matrix supported,   gravelly sand; Weathered Granite - Sample No:  

S11504

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose , intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 59' 18.20" E

PROFILED BY: DATE PROFILED

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 14.47" S
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 SAMPLING DATA

  

 

Dry , brownishblotched orange and black, very dense , intact  ,   gravel boulders; Weathered Granite - Not sampled 

Dry , reddish orange blotched white, dense ,  matrix supported,   silty gravel ; Weathered Granite - Not sampled 

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 59' 21.84" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 14.49" S
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 SAMPLING DATA

4) S11506 - Disturbed sample:  Road Indicator & CBR

5) S11507 - Disturbed sample:  Road Indicator & CBR

 

Dry , light brown orange , dense to very dense, intact  ,   gravelly sand; Weathered Granite - Sample No:  S11507

Dry , light reddish orange   , med dense ,  matrix supported,   gravelly sand; Weathered Granite - Sample No:  S11506

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose , intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 58' 15.72" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation
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1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 8.94" S
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White River Nelspruit
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Skukuza
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 Our ref:
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N13 1 GPS COORDINATES:   
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4) S11508 - Disturbed sample:  Road Indicator 

5) S11509 - Disturbed sample:  Road Indicator 

 

SAMPLING DATA

Dry , light brown orange , dense to very dense, intact  ,   gravelly sand; Weathered Granite - Sample No:  S11509

Dry , light reddish orange   , med dense ,  matrix supported,   gravelly sand; Weathered Granite - Sample No:  S11508

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose , intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 58' 18.34" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 10' 7.66" S
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White River Nelspruit
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Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza
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 Our ref:

Attention: Mr.Ben Momberg Date Reported:

N13 2 GPS COORDINATES:   
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Kruger Nat park (Skukuza) Project:

Private Bag X402
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1350 Your ref:
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Attention: Mr.Ben Momberg Date Reported:

N13 3 GPS COORDINATES:   
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 SAMPLING DATA

4) S11509 - Disturbed sample:  Road Indicator 

  

 

Dry , light brown   , dense to very dense,  matrix supported,   gravelly sand; Weathered Granite - Sample No:  S11509

22/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose , intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 22/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB
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PROFILED BY: DATE PROFILED
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G.T.van Rooyen 22/08/2019

EXCAVATED BY DATE EXCAVATED
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5) S11512 - Disturbed sample:  Road Indicator 

 

SAMPLING DATA

4) S11511 - Disturbed sample:  Road Indicator 

Slightly moist, light brown blotched black speckled yellowish orange , dense to very dense, intact  ,   gravel boulders; 

Weathered Basalt - Sample No:  S11512

Slightly moist, dark brown   , dense to very dense,  intact ,   gravelly sand; Weathered Basalt - Sample No:  S11511

21/08/2019

SOIL PROFILE

Profile

Slightly moist, dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 21/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 56' 42.54" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 8' 53.70" S



9B Wilken Street Postnet suite #62

Rocky Drift Private Bag x11326

White River Nelspruit

1240 1200

Tel: 013 758 1302 gerrit.vanrooyen@sgs.com

Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza

1350 Your ref:

 Our ref:

Attention: Mr.Ben Momberg Date Reported:

N14 1 GPS COORDINATES:   
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G.T.van Rooyen 21/08/2019

EXCAVATED BY DATE EXCAVATED

Sheet 2 of 2 30° 56' 42.54" E

PROFILED BY: DATE PROFILED

New Shangoni Gate - Borrow Pit 

Investigation
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09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 8' 53.70" S



9B Wilken Street Postnet suite #62
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White River Nelspruit

1240 1200

Tel: 013 758 1302 gerrit.vanrooyen@sgs.com

Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza

1350 Your ref:

 Our ref:

Attention: Mr.Ben Momberg Date Reported:

N14 3 GPS COORDINATES:   
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SAMPLING DATA

4) S11513 - Disturbed sample:  Road Indicator 

5) S11514 - Disturbed sample:  Road Indicator & CBR

Slightly moist, light brown blotched black speckled yellowish orange , dense to very dense, intact  ,   silty gravel ; 

Weathered Basalt - Not sampled 

Dry , dark reddish brown  blotched orange olive, med dense ,  matrix supported,   gravel ; Weathered Basalt - Sample No:  

S11514

21/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , med dense to loose, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Sample No:  S11513

G.T.van Rooyen 21/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 56' 44.90" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation
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09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 8' 55.50" S
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N14 3 GPS COORDINATES:   
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Sheet 2 of 2 30° 56' 44.90" E
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5) S11516 - Disturbed sample:  Road Indicator 

6) S11517 - Disturbed sample:  Road Indicator 

SAMPLING DATA

4) S11515 - Disturbed sample:  Road Indicator 

Slightly moist, olive  , dense ,  intact ,   gravelly silt; Weathered Basalt - Sample No:  S11517

Slightly moist, dark reddish brown   , med dense ,  matrix supported,   silty gravel ; Weathered Basalt - Sample No:  

S11515

Slightly moist, light brown  , dense , matrix supported ,   gravelly sand; Weathered Basalt - Sample No:  S11516

21/08/2019

SOIL PROFILE

Profile

Dry , dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Not sampled 

G.T.van Rooyen 21/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 56' 46.22" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 8' 54.16" S
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White River Nelspruit
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Tel: 013 758 1302 gerrit.vanrooyen@sgs.com

Kruger Nat park (Skukuza) Project:

Private Bag X402

Skukuza
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 Our ref:

Attention: Mr.Ben Momberg Date Reported:

N14 4 GPS COORDINATES:   
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Kruger Nat park (Skukuza) Project:
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4) S11519 - Disturbed sample:  Road Indicator & CBR

 

SAMPLING DATA

4) S11518 - Disturbed sample:  Road Indicator & CBR

Slightly moist, light brown  blotched black speckled yellowish orange , dense to very dense,  intact ,   gravelly sand; 

Weathered Basalt - Sample No:  S11519

21/08/2019

SOIL PROFILE

Profile

Slightly moist, dark brown  , loose to medium dense, intact  ,   silty sand ; TRANSPORTED TOPSOIL  - Sample No:  

S11518

G.T.van Rooyen 21/08/2019 NOTES

Refusal    

EXCAVATED BY DATE EXCAVATED

TLB

Sheet 1 of 2 30° 56' 43.49" E

PROFILED BY: DATE PROFILED  

New Shangoni Gate - Borrow Pit Investigation

SK-P0098123

1947

09/09/2019

BORROW PIT NO. TEST PIT NO. 23° 8' 52.35" S
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Annexure C 















































TABLE A: SUMMARY OF MIDDLE LINE TEST PIT LABORATORY TEST RESULTS 
 

              DB*: Dura Build Lafarge CEM iv/B – V 32.5N 

 

 

 

 

 

 

 

 

 

 

 

 

Site 
Sample 

No. 
TP 
No. 

Depth 
(m) 

USC ORIGIN GM PI 

 
% 

OMC 

Mod. 
AASHTO 
Kg/m³ 

CBR 
@ 

95% 

UCS     
@ 

95% 
KPa 

G 
Class 

C 
Class 

Stab 
Agent 

RHS + 
Shoulder 

S11424 1 0,0-0,2 SC  Sandstone 1,60 NP - - - - - - - 

RHS + 
Shoulder 

S11425 1 0,2-0,7 SP-SC  Sandstone 2,17 SP 5.9 2173 35 - G6 - - 

RHS S11426 2 0,0-0,3 SC  Alluvium 1,40 SP 10.1 2032 63 - G6 - - 

RHS S11427 2 0,3-1,05 SC  Alluvium 0,92 NP 10.1 2033 12 - G9 - Neat 

S11427A 2 0,3-1,05 SC  Alluvium 0,92 NP 9.2 2033 - 60 - -  2.5% 
cem DB* 

S11427B 2 0,3-1,05 SC  Alluvium 0,92 NP 9.2 2033 - 810 - C4 3.5 % 
cem DB* 

CL S11428 3 0,1-0,7 SP-SM  Gabbro 2,29 8 7.5 2101 24 - G7  -  - 

RHS + 
Shoulder 

S11429 4 0,28-0,67 GP-GC  Gneiss 2,44 4 - - - - -  -  - 

RHS + 
Shoulder 

S11430 4 0,67-1,1 SC  Gneiss 1,77 NP 9.7 2025 10 - G9  -  - 

LHS S11431 5 0,0-0,35 SM-SC  Gneiss 1,60 4 - - - - -  -  - 

RHS + 
Shoulder 

S11432 5 0,45-1,1 SM  Gneiss  2,37 13 8.4 2102 22 - G7 - - 



 

 

 

Annexure D 



































































































































TABLE B: SUMMARY OF BORROW PIT TEST DATA 

Site 
Sample 

No. 
TP No. Depth (m) USC ORIGIN GM PI 

 
% 

OMC 

Mod 
AASHTO 
Kg/m³ 

CBR @ 
95% 

UCS     
@ 95% 

KPa 
G Class C Class Stab Agent 

BPE1 S11464 1 0,0-3,0 GP-GM-GC  Basalt 2,32 5 12.7 1901 10 - G9 - - 

BPE2 S11465 1 0,5-0,9 GP-GC Sandstone 2,62 4 7.7 2187 33 - G7 -   

BPE3 S11466 1 0,0-1,0 SC  Gabbro 1,37 NP 6.6 2149 53 - G7 -   

BP1N S11467 1 0,1-1,0 GP-GC  Gneiss 2,48 NP 5.6 2091 38 - G6/7 -   

BP1N S11468 2 0,25-0,85 GP-GC  Gneiss 2,45 SP  -           

S11469 3 0,15-1,3 GP  Gneiss 2,62 NP 8.6 2140 14 - G8 - - 

BP3N S11470 1 0,15-0,6 GP-GC  Gabbro 2,50 15 9.9 2152 19 - G7 - - 

S11471 1 0,6-1,0 GP-GC  Gabbro 2,51 13  - - - - - - 

BP3N S11472 2 0,65-1,65 SP-SC  Gabbro 2,31 19 10.1 2237 24 - G8   Neat 

S11472A 2 0,65-1,65 SP-SM  Gabbro 2,31 5 7.6 2237 - 930 - C3 2,5% cem DB* 

S11472B 2 0,65-1,65 SP-SC  Gabbro 2,31 NP 7.6 2237 - 1350 - C3 3,5% cem DB* 

BP4N S11473 1 0,0-0,5 GP   2,62 NP  -           

BP5N S11474 1 0,0-0,9 SP-SC  Gneiss 2,34 SP 5.4 2172 47   G5 -  Neat 

S11474A 1 0,9-1,1 GP  Gneiss 2,61 SP  -         

S11476 2 0,5-0,9 GP-GM-GC  Gneiss 2,65 5  -         

BP6N S11477 1 0,1-1,1 GP-GM-GC  Gneiss 2,43 6 9.5 2220 28   G6/G7    Neat 

BP6N S11477A 1 0,1-1,1 GP-GC  Gneiss 2,43 NP 6.7 2247 - 870   Disint.  2.5% cem RC* 

BP6N S11477B 1 0,1-1,1 GP-GC  Gneiss 2,43 NP 6.7 2247 - 1310   C3  3.5% cem RC* 

BP6N S11478 2 0,15-0,6 GP-GM-GC  Gneiss 2,29 5  -           

BP6N S11479 2 0,6-1,0 SP-SM-SC  Gneiss 2,12 4  -           

BP6N S11480 4 0,2-1,0 GP-GC  Gneiss 2,39 NP  -           

BP7N S11481 1 0,25-0,8 SP-SC  Gneiss 2,35 NP 7.4 2131 53 - G5 -   

BP7N S11482 1 0,6-0,8 GP  Gneiss 2,72 NP              

BP7N S11483 2 0,15-0,9 GP-GC  Gneiss 2,37 4              

BP7N S11484 3 0,0-1,35 GP-GC  Gneiss 2,31 12              

BP8N S11485 1 0,2-0,8 GP  Gneiss 2,54 NP 5.6 2140 57   G5   Neat 

BP8N S11485A 1 0,2-0,8 GP  Gneiss 2,54 NP 6.3 2132 - 2170   C2 2,5% cem DB* 

BP8N S11485B 1 0,2-0,8 GP  Gneiss 2,54 NP 6.3 2132 - 2200   C2 3,5% cem DB* 



Site 
Sample 

No. 
TP No. Depth (m) USC ORIGIN GM PI 

 
% 

OMC 

Mod 
AASHTO 
Kg/m³ 

CBR @ 
95% 

UCS     
@ 95% 

KPa 
G Class C Class Stab Agent 

BP8N S11486 1 0,8-1,4 GP-GC  Gneiss 2,47 NP              

BP8N S11487 2 0,2-0,8 GP-GC  Gneiss 2,44 NP              

BP8N S11488 2 0,8-1,5 SP-SC  Gneiss 2,28 NP  -           

BP8N S11489 3 0,15-1,6 SP-SC  Gneiss 2,31 NP 6.4 2138 30   G7     

BP9N S11490 2 0,14-1,0 GP-GC  Gneiss 2,46 NP 6.3 2186 48   G5     

BP9N S11491 3 0,14-1,35 GP-GC  Gneiss 2,60 NP 6.3 2139 33   G6/G7     

BP9N S11492 4 0,0-1,5 SP-SC  Gneiss 2,40 NP  - - - - - - 

BP10N S11493 1 0,2-0,57 GP-GC  Schist 2,61 SP  2140 33 - G6 - - 

BP10N S11494 1 0,57-1,0 GP  Schist 2,68 3  2083 45 - G7 - - 

BP10N S11495 2 0,0-1,3 SC  Schist 1,98 SP 7.6 2074 30   G6   Neat 

BP10N S11495A 2 0,0-1,3 SC  Schist 1,98 NP 6.3 2088   910   - 2,5% cem RC* 

BP10N S11495B 2 0,0-1,3 SC  Schist 1,98 NP 6.3 2088   1420   C3 3,5% cemRC* 

BP10N S11496 2 1,3-1,8 SP-SC  Schist 1,79 NP  -           

BP10N S11497 4 0,0-1,0 SC  Schist 2,04 7  -           

BP11N S11498 1 0,1-0,8 GC  Schist 2,19 9 7.4 2195 29    G6     

BP11N S11499 3 0,8-1,3 SP-SM-SC  Schist 2,20 7 8.5 2320 34    G6     

BP11N S11500 2 0,15-0,95 GP-GM-GC  Schist 2,35 6              

BP11N S11501 2 0,95-1,4 SC  Schist 1,77 SP              

BP12N S11502 1 0,18-0,8 GP  Gneiss 2,71 SP 6.2 2072 56 - G7 -   

BP12N S11502A 1 0,18-0,8 GP  Gneiss 2,71 NP 6.5 2060 - 1820  C3 -   

BP12N S11502B 1 0,18-0,8 GP  Gneiss 2,71 NP 6.5 2060 - 1970  C3 -   

BP12N S11503 2 0,25-1,0 SP-SC  Gneiss 2,21 NP  - - - -     

BP12N S11504 3 0,22-0,7 SP-SC  Gneiss 2,28 NP 7.7 2000 30 - G6     

BP12N S11505 3 0,7-1,2 GP  Gneiss 2,56 NP 7.4 2034 28 - G6     

BP13N S11506 1 0,15-0,2 SP-SC  Gneiss 2,19 NP 6.2 2136 22 - G8     

BP13N S11507 1 0,7-1,4 SP-SC  Gneiss 2,45 NP 6.1 2136 35 - G6     

BP13N S11508 2 0,8-0,08 SP-SC  Gneiss 2,20 NP  - - - -     

BP13N S11509 2 0,8-1,5 GP  Gneiss 2,48 NP  - - - -     

BP13N S11510 3 0,3-0,65 GP-GC  Gneiss 2,46 NP  - - - -     



Site 
Sample 

No. 
TP No. Depth (m) USC ORIGIN GM PI 

 
% 

OMC 

Mod 
AASHTO 
Kg/m³ 

CBR @ 
95% 

UCS     
@ 95% 

KPa 
G Class C Class Stab Agent 

BP14N S11511 1 0,08-0,53 GC  Schist 2,23 16  - - - -     

BP14N S11512 1 0,53-1,7 GP-GM  Schist 2,34 11  - - - -     

BP14N S11513 3 0,0-0,2 CL  Schist 0,65 15  - - - -     

BP14N S11514 3 0,2-0,5 GC  Schist 2,24 10 6.6 2111 35 - G6     

BP14N S11515 4 0,3-0,8 SM  Schist 1,78 12  - - - -     

BP14N S11516 4 0,8-1,9 SC  Schist 1,61 10  - - - -     

BP14N S11517 4 1,1-2,0 SC  Schist 1,78 4  - - - -     

BP14N S11518 5 0,0-0,24 SC  Schist 2,14 13 8.4 2114 9 - G10     

BP14N S11519 5 0,0-1,3 GP-GC  Schist 2,49 8 10.4 2205 19 - G8/G9     

DB*: Dura Build Lafarge CEM iv/B – V 32.5N : 

RC* : Road CEM 11/B – L Lafarge 32.5N 
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LL3391 – SHONGONI 

DCP No. Depth (m) Ave CBR 
Ave CBR @ 

0,15m 

DCP1 - LHS 1,0 32 32 

DCP2 - RHS 0,225 90 120 

DCP3 - LHS 0,50 82 65 

DCP4 - RHS 0,16 110 200 

DCP5 - LHS 0,30 110 80 

DCP6 - RHS 1,0 50 35 

DCP7 - LHS 1,0 70 30 

DCP8 - RHS 0,35 110 55 

DCP9 - LHS 0,25 145 110 

DCP10 - RHS 1,0 65 35 

DCP11 - LHS 0,225 70 150 

DCP12 - RHS 0,30 90 150 

DCP13 - RHS  0,180 110 180 

DCP14 - S 0,08 300 350 

DCP15 - RHS 0,55 110 120 

DCP16 - RHS 0,95 15 30 

DCP17 - LHS 0,65 55 85 

DCP18 - RHS 0,18 180 200 

DCP19 - RHS 0,65 90 130 

DCP20 - RHS 0,20 100 200 

DCP21       

DCP22 - LHS 0,22 90 110 

DCP23 - RHS 0,22 110 130 

DCP24 - RHS 0,30 80 110 

DCP25 - LHS 0,50 180 180 

DCP26 - RHS   100 120 

DCP27 - LHS   100 120 

DCP28 - CL 0,25 100 160 

DCP29 - CL 0,80 200 200 

DCP30       

DCP31 - LHS 0,95 55 90 

DCP32 - RHS 0,50 55 110 

DCP33 - RHS 0,40 110 55 

DCP34 - LHS 0,80 55 55 

DCP35 - RHS 0,95 55 30 

DCP36 - CL 0,10 110 160 

DCP37 - CL 0,05 > 200 >200 

DCP38 - LHS 0,90 60 30 

DCP39 - RHS 0,65 80 55 



DCP No. Depth (m) Ave CBR 
Ave CBR @ 

0,15m 

DCP40 - LHS 0,45 110 110 

DCP41 - CL 00,45 55 50 

DCP42 - RHS 0,16 200 180 

DCP43 - LHS 0,70 55 80 

DCP44 - RHS 0,90 20 12 

DCP45 - LHS 0,48 145 180 

DCP46 - RHS 0,55 100 100 

DCP47       

DCP48 - RHS 0,35 55 125 

DCP49 - LHS 0.01 >100 >100 

DCP50 - RHS 0,15 140 >200 

DCP51 - LHS 0,40 110 140 

DCP52 - RHS 0,90 55 55 

DCP53 - LHS 0,45 45 75 

DCP54 - RHS 0,375 110 150 

DCP55 - CL 0,80 70 55 

DCP56 - LHS 0,40 70 85 

DCP57 - RHS 0,70 65 85 

DCP58 -  LHS 0,45 70 100 

DCP59  -RHS 0,65 55 40 

DCP60 - LHS 0,55 55 55 

DCP61 - RHS 0,15 55 100 

DCP62 - LHS 0,35 60 80 

DCP63 - CL 0,65 80 110 

DCP64       

DCP65 - RHS 0,30 110 110 

DCP66 - LHS 0,30 180 180 

DCP67 - RHS 0,20 180 180 

DCP68 - LHS 0,20 180 180 

DCP69 - RHS 0,30 140 160 

        

DCP74 - RHS 0,50 75 60 

DCP75 - LHS 0,65 70 55 

DCP76 - RHS 0,45 100 70 

DCP77 - LHS 0,55 55 60 

DCP78 - RHS 0,50 60 40 

DCP79 - LHS 0,15 100 150 

DCP80 - RHS 0,65 110 80 

DCP81 - LHS 0,45 110 90 

DCP82 - RHS 0,55 90 110 

DCP83 - LHS 0,15 60 >100 



DCP No. Depth (m) Ave CBR 
Ave CBR @ 

0,15m 

DCP84 - RHS 0,65 80 110 

DCP85 - LHS 0,55 70 110 

DCP86 - RHS 0,75 60 110 
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TABLE C: SUMMARY OF DCP FIELD DATA PAGE 1 of 2 

DCP No. Depth (m) Ave CBR Ave CBR @ 0,15m 

DCP1 - LHS 1,0 32 32 

DCP2 - RHS 0,225 90 120 

DCP3 - LHS 0,50 82 65 

DCP4 - RHS 0,16 110 200 

DCP5 - LHS 0,30 110 80 

DCP6 - RHS 1,0 50 35 

DCP7 - LHS 1,0 70 30 

DCP8 - RHS 0,35 110 55 

DCP9 - LHS 0,25 145 110 

DCP10 - RHS 1,0 65 35 

DCP11 - LHS 0,225 70 150 

DCP12 - RHS 0,30 90 150 

DCP13 - RHS  0,180 110 180 

DCP14 - S 0,08 300 350 

DCP15 - RHS 0,55 110 120 

DCP16 - RHS 0,95 15 30 

DCP17 - LHS 0,65 55 85 

DCP18 - RHS 0,18 180 200 

DCP19 - RHS 0,65 90 130 

DCP20 - RHS 0,20 100 200 

DCP21       

DCP22 - LHS 0,22 90 110 

DCP23 - RHS 0,22 110 130 

DCP24 - RHS 0,30 80 110 

DCP25 - LHS 0,50 180 180 

DCP26 - RHS   100 120 

DCP27 - LHS   100 120 

DCP28 - CL 0,25 100 160 

DCP29 - CL 0,80 200 200 

DCP30       

DCP31 - LHS 0,95 55 90 

DCP32 - RHS 0,50 55 110 

DCP33 - RHS 0,40 110 55 

DCP34 - LHS 0,80 55 55 

DCP35 - RHS 0,95 55 30 

DCP36 - CL 0,10 110 160 

DCP37 - CL 0,05 > 200 >200 

DCP38 - LHS 0,90 60 30 

DCP39 - RHS 0,65 80 55 

DCP40 - LHS 0,45 110 110 

DCP41 - CL 00,45 55 50 

DCP42 - RHS 0,16 200 180 

DCP43 - LHS 0,70 55 80 
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DCP No. Depth (m) Ave CBR Ave CBR @ 0,15m 

DCP44 - RHS 0,90 20 12 

DCP45 - LHS 0,48 145 180 

DCP46 - RHS 0,55 100 100 

DCP47       

DCP48 - RHS 0,35 55 125 

DCP49 - LHS 0.01 >100 >100 

DCP50 - RHS 0,15 140 >200 

DCP51 - LHS 0,40 110 140 

DCP52 - RHS 0,90 55 55 

DCP53 - LHS 0,45 45 75 

DCP54 - RHS 0,375 110 150 

DCP55 - CL 0,80 70 55 

DCP56 - LHS 0,40 70 85 

DCP57 - RHS 0,70 65 85 

DCP58 - LHS 0,45 70 100 

DCP59 - RHS 0,65 55 40 

DCP60 - LHS 0,55 55 55 

DCP61 - RHS 0,15 55 100 

DCP62 - LHS 0,35 60 80 

DCP63 - CL 0,65 80 110 

DCP64       

DCP65 - RHS 0,30 110 110 

DCP66 - LHS 0,30 180 180 

DCP67 - RHS 0,20 180 180 

DCP68 - LHS 0,20 180 180 

DCP69 - RHS 0,30 140 160 

        

DCP74 - RHS 0,50 75 60 

DCP75 - LHS 0,65 70 55 

DCP76 - RHS 0,45 100 70 

DCP77 - LHS 0,55 55 60 

DCP78 - RHS 0,50 60 40 

DCP79 - LHS 0,15 100 150 

DCP80 - RHS 0,65 110 80 

DCP81 - LHS 0,45 110 90 

DCP82 - RHS 0,55 90 110 

DCP83 - LHS 0,15 60 >100 

DCP84 - RHS 0,65 80 110 

DCP85 - LHS 0,55 70 110 

DCP86 - RHS 0,75 60 110 

 


