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Declaration of independence: 

 
The author of this report is independent professional consultant with no vested interest in the project, other than remuneration 

for work associated with the compilation of this report. 

 
General limitations: 

 
1. The investigation has been conducted in accordance with generally accepted engineering practice, and the opinions and 

conclusions expressed in the report are made in good faith based on the information at hand at the time of the investigation. 

2. The contents of this report are valid as of the date of preparation. However, changes in the condition of the site can occur 
over time as a result or either natural processes or human activity. In addition, advancements in the practice of 
geotechnical engineering and changes in applicable practice codes may affect the validity of this report. Consequently, this 
report should not be relied upon after an eclipsed period of one year without a review by this firm for verification of validity. 
This warranty is in lieu of all other warranties, either expressed or implied.  

3. Unless otherwise stated, the investigation did not include any specialist studies, including but not limited to the evaluation 
or assessment of any potential environmental hazards or groundwater contamination that may be present.  

4. The investigation is conducted within the constraints of the budget and time and therefore limited information was available. 
Although the confidence in the information is reasonably high, some variation in the geotechnical conditions should be 
expected during and after construction. The nature and extent of variations across the site may not become evident until 
construction. If variations then become apparent this could affect the proposed project, and it may be necessary to re-
evaluate recommendations in this report. Therefore, it is recommended that Cifu & Associates is retained to provide 
specialist geotechnical engineering services during construction in order to observe compliance with the design concepts, 
specifications and recommendations and to allow design changes in the event that subsurface conditions differ from those 
anticipated prior to the start of construction. Any significant deviation from the expected geotechnical conditions should be 
brought to the author’s attention for further investigation.  

5. The assessment and interpretation of the geotechnical information and the design of structures and services and the 
management of risk is the responsibility of the appointed engineer. 
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EXECUTIVE SUMMARY 

 

Cifu and Associates, Development and Engineering Consultants has been appointed by 

Uthandolezwe Group to undertake a geotechnical site investigation of a proposed 

subsidy housing project on a site in the township of Ezakheni C near Ladysmith in the 

Alfred Duma Local Municipality of the Kwa Zulu Natal Province. 

 

The site investigation involved a desk study and detailed subsurface investigation 

consisting of test pits, insitu tests and laboratory tests on soil samples to determine the 

engineering characteristics of the soil. 

 

The proposed subsidy housing project is to cater for beneficiaries located in informal houses 

in the township of Ezakheni C, which is located approximately 15 km south-east of the town 

of Ladysmith, in Alfred Duma Local Municipality. The site is located next to an existing 

township (Ezakheni) and the terrain has a moderate gradient. Access to the site is obtained 

via gravel roads. 

 

The site is underlain by alternating beds of shale, siltstone and sandstone of the Vryheid 

Formation of the Ecca Group within the Karoo Supergroup, and localized intrusive 

dolerite dykes. The transported material is of dolerite origin and comprises mainly of 

black stiff slickensided clay. The residual dolerite soils derived from the complete insitu 

weathering of the dolerite sills being washed down from a higher ground generally 

comprise a light to dark olive gravelly silty clay. 

 

The recommended foundation method for the proposed single-story structures is 

reinforced strip foundations or light rafts on compacted insitu soils. Compaction of the 

trenches should be carried out in a slightly moist state with 3 passes of a trench rammer 

to force some collapse in the soil. Reinforcement can be eliminated if foundations are 

placed directly on intact rock. Structural filling material under floor slabs should be 

selected G7 sand or gravel and compacted to a minimum of 95% of the Mod AASHTO 

density, or as directed by the engineer. 

 

There does not appear to be any insurmountable geotechnical constraints on the 

proposed development and the site appears to be suitable, but certain precautionary 

measures are advocated in the report. 
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1. Introduction and terms of reference 
 

Cifu and Associates was appointed by Uthandolezwe Group to undertake a geotechnical 

site investigation for a proposed subsidy housing project in the Ezakheni C township, 

located approximately 15km south-east of Ladysmith in the Alfred Duma Local 

Municipality of the Kwa Zulu Natal Province (see Figure 1).  
 

 
  

Figure 1: Locality map 

 

The topographical and geotechnical nature of the site needs to be understood to 

facilitate the civil engineering design. The investigation is conducted in accordance with 

the GFSH-2 specification published by the Department of Housing (2002). 

 

The scope of work is as follows: 

 

o Describe the soil types and expected founding conditions.  
o Highlight any problem soils, slope stability or drainage issues. 

o Estimate the bearing capacity, settlement and/or swell potential of the soil. 
o Classify the excavations in terms of SABS 1200. 

o Make recommendations for the design of earthworks, foundations and 

services. 
 

2. Information available 
 

The following maps and plans were available for reference purposes and are reproduced 

in this report: 

 

o Topocadastral information and aerial photographs obtained from the NGI.  
o 1:250 000 Geological map of the area published by the Council for 

Geoscience. 

o Marked up Google Earth plans of the site showing location the township. 
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3. Nature of the investigation 
 

An initial desk-top study was conducted to determine the topographical and geological 

nature of the site using available maps, aerial photos and site plans. This was followed 

by a detailed subsurface investigation. The site work involved conducting a series of test 

pits across the site, which were excavated to a maximum depth of 2.0m or refusal on 

underlying rock. 

 

Selected representative soil horizons were sampled from the test pits for: 

 

• Foundation Indicator tests (TMH1 and ASTM) to determine gradings, Atterberg 

limits and potential expansiveness (tested at Cifu and Associates Lab). 

  
• MOD/CBR/Indicator tests (TMH1) to determine the subgrade potential for 

road design (tested at Cifu and Associates Lab). 

 

Handheld Dynamic Cone Penetrometer (DCP) tests were conducted from ground level 

adjacent to the test pits. 

 

Due to the high confidence levels in the information gained from this investigation, there 

is no need to carry out further investigations at this stage of the project. 

 

4. Site description 
 

The proposed subsidy housing project is to cater for beneficiaries located in informal houses 

in the township of Ezakheni C, which is located approximately 15 km south-east of the town 

of Ladysmith, in Alfred Duma Local Municipality. The site is located next to an existing 

township (Ezakheni A and E) and the terrain has a moderate gradient. Access to the site is 

obtained via gravel roads. 

 

The site is situated on the western boundary on a gently hillslope area draining to the 

west to the Klipriver River. The natural vegetation of the area has been largely 

transformed due to subsistence agriculture and the site is now covered in long grass. 

 

The climate of the area is generally temperate with a moderate rainfall. Winter minimum 

temperatures and summer maximum temperatures often reach 30°C. 

 

 

 
 

Figure 2: Topographic map of site. 
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Figure 3: Photo of general site topography and vegetation. 

 

 

5. Geology 
 

The area is underlain by alternating beds of shale, siltstone and sandstone of the Vryheid 

Formation of the Ecca Group within the Karoo Sequence. The shale is dark blue on a fresh 

surface and weathers to a light ochre colour and is soft and very fissile. The siltstone is light 

yellow, blocky, micaeous and slightly hard to soft. 

 

The sandstone is pale white to light brown and is hard to very hard and sometimes cross-

bedded. The shale, siltstones and sandstones are all comfortable and dip approximately 70 in 

a west to south-easterly direction.  

 

The sedimentary rocks have been intruded by dolerite mainly as sills which have forced their 

way along the bedding planes of the dipping shales, siltstones and sandstones. The dolerite is 

dark grey and very hard when un-weathered and consists of mainly of pyroxene and feldspar. 

When weathered it becomes a reddish brown silty clay with spherical dolerite corestones.     
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Figure 4: Geological map 

 

6. Geotechnical Evaluation  
6.1 Engineering and material characteristics 

6.1.1 Topography, slopes and vegetation cover 

 

Results of the investigation 

 

The proposed site to be developed is located on moderately sloping terrain which drains 

into small valleys to the north of the site. The slope gradients on the site generally vary 

from 1:10 to 1:4 as one approaches the drainage lines. Site drainage is considered good 

due to the sloping gradient. 

 

The natural vegetation of the area has been largely transformed due to subsistence 

agriculture and the site is now covered in grass. 

 

Effect on the proposed development 

 

The bulk of the site can be developed without significant earthworks or retaining walls to 

reduce slopes, but special attention should be paid to site contours. Very little vegetation 

clearing will be required to develop the site.  
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6.1.2 Soil types and rock 

 

Results of the investigation 

 

A total of 10 test pits were excavated across the township at the locations indicated in 

Figure 5 below. 

 

 
 

 

From both sites (Ezakheni C Site 1and 2) the soil profile varies across the site from a 

thin soil cover underlain by shallow dolerite rock to a thick transported or residual soil 

profile. The soil cover generally increases in thickness downslope. There does appear to 

be some localized variation in the site geology, although this is difficult to delineate 

precisely.  

 

However, in terms of the geotechnical implications, the depth to rock is most significant 

as this will affect total potential compressibility and heave. Shallow rock at a depth of 

less than 1.5m was encountered in quite a few of the test pits. 
 

The general soil profile consists of a thin transported gravelly silty sand topsoil layer, 

underlain by a transported gravelly silty sand colluvium and/or residual clayey gravel, 

clayey sand or sandy/gravelly clay, which is typically underlain by soft, highly weathered 

dolerite rock. The depth of the dolerite soils is encountered varies from 650 to 1800mm 

below the natural ground level. The transported horizons are generally medium dense 

and the residual horizons are typically dense/stiff. 
 

The thickness of the different soil horizons that were encountered in test pits is 

summarized in Table 1. 
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Table 1: Summary of soil profile data 

  

 
Ezakheni C – Site 1 
 

 Test  Imported  Transported  Residual 
Rock 

 
Total 
depth 

Refusal?  
 

  
(fill) soil 

  
soil 

  
soil 

  
of test pit 

 
            

 TP 1 -   150mm  70mm 200mm  220mm YES 
            

 TP 2  -  500mm 500mm  -  1000mm NO 

            

 TP 3 -   500mm  500mm -  1000mm N0 

            

 TP 4 -   250mm 350mm  600mm  600mm YES 
            

 
Ezakheni C – Site 2 
 

 
Test Pit 
No: 

Imported 

  

Transported 

soil 
  Residual Rock  

Total 
depth Refusal? 

  (fill) soil     soil   of test pit   

 TP 1 -   -  - -  1300mm NO 
            

 TP 2  -  -  - -  1200mm NO 
            

 TP 3 -   -  - -  1200mm NO 
            

 TP 4 -   -  - -  1000mm NO 
            

 TP 5 -   -  - -  1100mm NO 
            

 TP 6 -   - -  -  1100mm NO 
            

 

Effect on the proposed development 

 

Areas with shallow rock will generally be more favorable in terms of foundation stability and 

areas with thicker soil cover will generally experience more soil movement, although this is 

not expected to be severe. Soil consistency generally improves with depth and 

compressibility will decrease as depth increases and this will have a positive effect on 

foundations. Some conventional improvement of foundations and road subgrade will be 

necessary, but this should not have any significant unexpected cost implications. 

 

The excavation of deep service trenches may require large excavators with rock buckets 

and possibly hydraulic peckers to excavate through rock in some areas.  

 

6.1.3 Grading, Atterberg limits and potential expansiveness 

 

Results of the investigation 

 

Samples of soil were taken from the test pits and subjected to full grading and Atterberg 

limit tests (Foundation Indicator tests) to characterize the soils and estimate potential 

expansivity. The results of these tests are provided in Table 2.  
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Table 2: Grading and Atterberg limits test results summary 

  
  Test  Sample Atterberg Limits   Particle Analysis (%)    

  

Pit 

  

Depth 

          

MC1 PE2 USC3 
     

PI LL LS 
 

Clay 

 

Silt Sand Gravel   No   (mm)       

  
                 

  TP1 1 150-220  18 34 11.0  0.4  13.0 5232.9 53 10.0 LOW SW-SC 

                 

  TP1 2 500-100  10 29 6.0  0.1  3.9 23.5 72.5 9.7 LOW GC 

                 

  TP1 3 500-1000  12 25 6.5  0.2  7.0 24.3 68.4 11.0 LOW GC 

                 

  TP1 4 205-600  6.0 26 3.5  0.2  6.5 18.5 74.8 11.8 LOW 
GC-GM-
GC 

                 

  TP2 1 0-1300  15 27 7.0  0.7  21.6 53.4 24.3 10.1 LOW SC 

                 

  TP2 2 0-1200  4.0 21 2.5  0.2  7.2 23.5 69.0 9.2 LOW GM-GC 

                 

  TP2 3 0-1200  SP 32 0.5  0.7  21.3 64.5 13.5 9.1 LOW SM 

                   

  
TP2 4 0-1000 

 
SP 28 1.0 

 
0.2 

 
6.4 26.8 166.5 8.3 

LOW 
GW-GM      

                   

  TP2 5 0-1100  7.0 28 3.5  0.3  8.7 32.1 58.9 9.1 LOW SM-SC 

                 

  TP2 6 0-1100  7.0 28 3.5  0.3  8.7 32.1 58.9 9.1 LOW SM-SC 

                 

 Notes: 1 In situ moisture 2 Potential expansiveness 3 Unified Soil Classification System 

 

    
 

TP1 - SITE 1 

TP2 – SITE 2 

The soil types fall into the following categories under the Universal Soil Classification: 

 

GM – Silty gravel 

GW – Well graded gravel, fine to coarse gravel  
GC – Clayey gravels with plastic fines 

SM – Silty sands with non-plastic fines 

SC – Clayey or silty sands with low to medium plasticity. 
 

 

Effect on the proposed development 

 

Soils are not considered to be too problematic but there is significant variation and 

some precautions should be adopted in the design of foundations to cater for 

variation in heave and settlement potential. The insitu soils will generally not be 

suitable for use as a reliable source of natural construction material due to the 

likelihood of a high percentage of plastic fines. 

 

6.1.4 Moisture/density relationship and CBR 

 

Results of the investigation 
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Samples of near surface soils were collected for CBR, Mod. AASHTO density and Road 

Indicator tests to determine the subgrade quality and the suitability of the material as 

a potential natural construction material. The test results are provided in Table 3.  
 

Table 3: CBR test results summary 

  

 Test  Sample     CBR at      
Swell 

 
PI 

  
MDD/ 

 
TRH14  Pit   Depth  

100 
         GM   

     

98% 95% 93% 
 

90% 
  (%)   (%)   OMC   Class  

 
No 

  
(mm) 

             

     
% 

                
                           
                            

 

SITE 
1 -   
TP 1  150-220  6.0  5.7 5.4 5.0 4.6  0.46  18  2.08 1899   G10 

                    

 

SITE 
2 – 
PT 2 0-1300  30  20 11 9.5 7.8  0.39   15 1.12 1938   G9 

                           

 

The tests indicate that the near-surface soils are typically G9/10 quality due to either 

high PI or low grading modulus (indicating high percentage of fines). 

 

Effect on the proposed development 

 

Road subgrade will require improvement in the form of an imported selected subgrade 

layer (SSG) of G7 quality. All road layer works will have to be imported from nearby 

selected borrow pits as there are no good quality near-surface soils on the site.  

 
 

6.1.5 Compressibility, collapse potential and bearing capacity 

 

Results of the investigation 

 

Observations of soil consistency and texture in test pits and analysis of DCP tests indicate 

that the soil consistency is generally dense/stiff below a depth of approximately 1000mm, 

and immediate settlement of structures is likely to be <5mm. Some of the soil horizons 

display a pinhole collapse fabric and this is confirmed by a collapse potential test.  

 

The significance of this is that the soils may collapse under load if saturated, however the 

fine-grained nature of the soils will probably limit the depth of saturation and associated 

settlement. It is estimated that Ezakheni C - Site 2, which generally has thicker soils, may 

display a maximum collapse settlement of 10mm, whereas Ezakheni C - Site 1, which has 

thin soil cover, is unlikely to display more than 5mm collapse settlement.  
 

Effect on the proposed development 
 

Foundation trenches should be compacted with a trench rammer to densify the soils and 

minimize settlement. Precautions should be taken to minimize water ingress into 

foundations which may cause settlement and/or swell. Concrete footings should be 

lightly reinforced to cater for the expected soil movements.  

 

6.1.6 Swell / heave 

 

Results of the investigation 

 

Laboratory tests indicate potential expansion from some samples. The maximum 

plasticity index (PI) is 18, and the clay contents are generally low (<30%) but also quite 

variable. Furthermore, the thickness of the potentially expansive horizons (i.e. the clay 

layers) is variable. The expected heave is likely to be less than 7.5mm on both sites. 

 

Effect on the proposed development 
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Reinforcement of foundations is required to cater for potentially expansive clays. 

Adequate precautions against water ingress will help to mitigate heave.  

 

6.1.7 Soil moisture, permeability and groundwater 

 

Results of the investigation 

 

The subsurface investigation did not reveal any perched water tables or subsoil seepage. 
The soil profile generally has a low vertical permeability and good drainage, so shallow 
groundwater <1.5m deep is unlikely to occur. However, subsoil seepage is quite likely 
along natural drainage lines.  
 

Effect on the proposed development 

 

Dewatering problems are unlikely and subsoil drains along roads are not envisaged. 
 

6.1.8 Existing structures 

 

Results of the investigation 

 

There are several scattered informal and formal dwellings around the village, but 

the density is low. 

 

Effect on the proposed development 

 

It is envisaged that beneficiaries who qualify for upgrades of informal structures will 

have a new house built next to the existing informal structures and therefore 

demolition to create space is unlikely to be a necessity. 
 

6.2 Slope stability and erosion 

 

Most of the site area is situated on moderately sloping terrain with no global slope 

instability expected. Dwellings should not be planned on slopes >1:4. Major erosion 

along natural watercourses is posing serious problem not only to the agricultural 

potential of the area, but also as an engineering problem which could affect roads and 

services, and town planners should take this into consideration when planning new 

structures. 

 

6.3 Excavation classification with respect to foundations and services 

 

Shallow rock at a depth less than 1.5m is expected at both sites (Ezakheni C -Site 1 

and 2) at an average depth of 1m and it is recommended that 30% of the total 

volume of excavations to 1.5m should be classified as “Hard excavations” in this 

area, requiring power tools or blasting.  
 

6.4 Impact of the geotechnical character of the site on subsidy housing 

developments 

 

The sites are classified in accordance with the guidelines set out in the document 

titled: “Policy and implementation manual on the adjustment of the subsidy amount 

to cater for extraordinary development conditions and the required precautionary 

measures”, issued by the Department of Housing in March 2007. This classification 

is shown in Table 4. 
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Table 4: Site specific subsidy variations 

  
 Geotechnical   Category   

Criteria 
 

Precautionary measures 
 Affected  Comment 

 
Conditions 

  
or type 

    
areas 

  
           

Seepage / 

         

 

Category 
1  Permanent or perched Subsurface drainage/improved  None  

 groundwater      water tables less than  dam proofing measures to     

       1.0m below ground  houses, service trenches to be     

       surface  dewatered during construction     
              

    

Category 
2 Permanent or perched Service trenches to be None  

       water tables more than dewatered during construction     

       1m but less than 1.5m       

       below ground level       

Erodibility of  

Category 
1 High risk (Erodibility Retaining walls & earthworks None  

soil     index 1-8) to reduce slopes & surface     

        drainage     

    

Category 
2 Medium risk (Erodibility Retaining walls & earthworks None  

       index 9-15) to reduce slopes      
 

 
 

 

 Geotechnical  Category 
Criteria Precautionary measures 

 Affected Comment 
 

Conditions 
  

or type 
  

areas 
  

         

Hard  Category 1 Hard rock excavation to Additional cost of trench and  

Site 1 
Site 2  

excavation    a depth of 1.5m foundation excavation     

    Category 2 Boulder excavation to a Additional cost of trench,   Site 1  

      depth of 1.5m foundation and road  Site 2   

       excavation     

Dolomite  Category 1 Risk class 1&2 (Dolomite Additional cost of foundations  None  

      area class D2)      

    Category 2 Risk class 3&4 (Dolomite Additional cost of foundations  None  

      area class D3)      

Expansive  Category 1 H1 Foundation design, building  

Site 1 
Site 2  

Clays     procedures and precautionary     

       measures: Modified normal     

    Category 2 H2 Foundation design, building None  

       procedures and precautionary     

       measures: Light/medium raft     

    Category 3 H3 Foundation design, building None  

       procedures and precautionary     

       measures: Heavy raft     

Compressible  Category 1 C1 Foundation design, building  

Site 1 
Site 2  

and     procedures and precautionary     

Collapsible     measures: Modified normal     

soils  Category 2 C2 Foundation design, building None  

       procedures and precautionary     

       measures: Light or heavy raft     

Compressible  Category 1 S1 Foundation design, building None  

soils     procedures and precautionary     

       measures: Modified normal     

    Category 2 S2 Foundation design, building None  

       procedures and precautionary     

       measures: Light or heavy raft     

Mining  Category 1 Old undermining to a Additional cost of foundations: None  

subsidence    depth of between 90- Compaction below footings or     

      240m below surface raft     

      where stope closure has      

      ceased      

    Category 2 Old undermining to a Additional cost of foundations: None  

      depth of between 90- additional earthworks or soil     

      240m below surface reinforcement     

      where total extraction      

      has taken place      

Seismic  Category 1 Mining induced seismic Additional cost of foundations:  None  

activity    activity > 100cm/s2 Stiffened strip footings or raft     

    Category 2 Natural seismic activity Additional cost of foundations:  None  

      > 100cm/s2 Stiffened strip footings or raft     

Topography  Category 1 Average ground slope Increased depth of sewer lines 10%  Estimated 

      flatter than 1:20 on site     

    Category 2 Average ground slope of Terracing for houses & 30%  Estimated 
      between 1:10 and 1:20 additional earthworks to roads     

       & storm water control     

       measures     

    Category 3 Average ground slope of Terracing for houses & 30%  Estimated 
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      between 1:7 and 1:10 additional earthworks to roads     

       & storm water control     

       measures     

    Category 4 Average ground slope of Terracing for houses & 20%  Estimated 

      between 1:4 and 1:7 additional earthworks to roads     

       & storm water control     

       measures     

    Category 5 Average ground slope Terracing for houses & 10%  Estimated 
      steeper than 1:4 additional earthworks to roads     

       & storm water control     

       measures     

SCCCA Southern Area subjected to severe Plaster and paint on all None  

    Cape condensation conditions external walls & 6.4mm     

    Coastal  gypsum plasterboard ceilings     

    Conden-  & 80mm thick glass fiber     

    sation  insulation     

    Area       

Location of    Site more than 20km Additional cost of All areas  

site    from major centers transportation      
 

 

7. Site classification 
 

In terms of the South African Institution of Civil Engineering (SAICE) Code of Practice 

for Single Story Structures of Masonry Construction (1995), the site classifications are 

shown in Table 5. 
 

Table 5: SAICE site classification 

  
Site Geotechnical Constraint  Expected   NHBRC Site 
Unit*     movement   Classification 

     (mm)    

  Potentially compressible and/or 
• <5 
• 5-10   

• C 
• C1 

Ezakheni 

C -Site 1 
 collapsible soil      

 Potentially expansive soil  • <7.5 •  •  • H    •  •  

  Shallow rock   •  •  • R 

  Potentially compressible and/or • 5-10 •  •  • C1 

Ezakheni 

C -Site 2  collapsible soil   •  •   

  

Potentially expansive soil 
 

 • <15 •  •  • H1 

Shallow rock   •  •  • R  
 

 

8. Foundation recommendations and solutions 
 

The following recommendations are given as a guideline based on the information 

available. The design of structures and services remains the responsibility of the 

appointed engineer. 

 

8.1 Earthworks and structural foundations 

 

All earthworks should be conducted as per SABS 1200D or COLTO 3300. The 

construction of foundations and superstructures should be carried out as per the NHBRC 

Home Builders Manual. 

 

It must be stressed that the mapping of different geotechnical terrains is done as a matter of 

course during the investigation and that designing different foundation solutions for each 

terrain is often impractical, depending on the soil types and the spatial distribution and 

relative sizes of the different terrains. In cases where there are multiple terrains or the 
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delineation of terrains is not well defined, a conservative approach is warranted and an 

effective “blanket solution” for the entire site is recommended to cater for uncertainty. 

 

The recommended foundation method for the proposed single storey structures is 

reinforced strip foundations or light rafts on compacted insitu soils. Compaction of the 

trenches should be carried out in a slightly moist state with 3 passes of a trench rammer 

to force some collapse in the soil. Reinforcement can be eliminated if foundations are 

placed directly on intact rock. Structural filling material under floor slabs should be 

selected G7 sand or gravel and compacted to a minimum of 95% of the Mod AASHTO 

density, or as directed by the engineer. Floor slabs should be lightly reinforced. 

 

The following additional recommendations are provided: 

 

• Strip all organic and foreign material (rubbish) over footprint areas.  
• No structures should be placed on uncontrolled fill. 

• Uncontrolled fill should be carted to spoil or recompacted as directed by the 

engineer.  

• Localized depressions requiring filling should be filled with suitable local or imported 

material and compacted to the same degree and level as the surrounding density. 

• Do not try to compact saturated soil. Rather rip and dry or remove and replace. 

• The finished floor level of all houses should be a minimum of 250mm above 
surrounding ground level to prevent flooding. 

• Trenches for structural foundations should be inspected by the engineer to approve 

founding conditions, such as soil types, consistency in density and moisture levels. 

 
 

8.2 Road pavements 

 

Road construction should be carried out according to SABS 1200 or COLTO 3000 

specifications. 

 

The in-situ subgrade is generally poor quality (G9) and an allowance should be made for 

a selected layer. The following recommendations are provided for the preparation of the 

subgrade: 

 

• Cut roadbed to line and level.  
• Proof roll (minimum 5 passes with a 10ton roller) to identify soft areas. 
• Scarify and compact to 90% of Mod. AASHTO density, or 

• Remove soft or wet soil and reinstate with imported G7 quality material, or 

suitably drier in situ soil. 

• The in-situ subgrade soil (roadbed) is unsuitable as a selected subgrade (SSG) 

layer. 

• Compact roadbed to a minimum depth of 150 mm to 90% of Mod. AASHTO 

density. Recommended moisture content during rolling is optimum moisture 

content (OMC) minus 2-3%. 

 

The roads around the Ezakheni C townships are most likely to remain as gravel roads 

and therefore a suitable gravel wearing course material should suffice on the SSG layer. 

G5/6 wearing course material can probably be sourced from nearby borrow pits for road 

maintenance. The location and suitability of nearby borrow pits can be obtained from 

the author. 
 

9. Site drainage 
 

Design and construction of storm water drainage should be carried out according to 

SABS 1200LE or COLTO 2000 specifications. 
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The general soil profile has a low permeability and the site has a sloping topography and 

therefore a high percentage of rainfall will end up as run-off. Effective storm water 

systems will be required to accommodate minor flood events (flood events recurring 

every 1-5 years). Culverts across drainage lines will be required to maintain road 

access. Erosion along drainage lines is a significant issue in the area and some gabion 

work may be required in areas badly affected by erosion. 

 

Ponding of storm water around the exterior of houses can be avoided by constructing a 

1m wide a concrete apron with a 10% fall away from the house. This will assist with roof 

water run-off if no gutters are installed, or if they become damaged over the long term. 

 

10. Conclusions and Recommendations  
 

In terms of the geotechnical information at hand the site appears to be suitable for the 

proposed development and conventional construction methods are envisaged with no 

special engineering. Standard recommendations are provided for the attention of the 

civil and structural engineers, such as reinforced foundations, improved road subgrade 

and site drainage.  
 

This report contains the results of a NHBRC Phase 2 geotechnical investigation carried 

out for Ezakheni C at Alfred Duma Local Municipality, Kwa Zulu Natal Province and the 

development is to comprise affordable low cost residential structures. 

  

Most of the township that could be accessed can be designated as NHBRC Site Class C, 

C1, and C2 with minor Site Class R, H and H1. The recommended foundation solutions 

normally associated with a NHBRC Site Class R, C and H is Strip footing or slab on the 

ground. Site Class C1 and H1 should consider reinforced strip footings, articulation joints 

at some internal and external doors as well as light reinforcement in masonry. Site Class 

C2 could consider stiffened raft with slightly reinforced or articulated masonry, 

furthermore, fabric reinforcement in the floor slab is essential. 

 

To further limit the heave related movements beneath the foundations the following is 

the general recommendations should be utilized: 

 

• Brick force to be incorporated in every alternative mortar course (clay bricks) or 

every course (hollow concrete blocks) from top of footing to floor slab / surface 

bed level. 

 

• Similarly, brick force to be incorporated in every alternative mortar course (clay 

bricks) or every course (hollow concrete blocks) from top of lintel beam to wall 

plate height. 

 

• Mortar to comprise 1 cement to 4 sand. 

 

• Floor slabs / surface beds must not be tied into the brickwork but should be 

allowed to float or move independently of the walls. A soft board filler or other 

flexible lining may be placed between the floor slab and the wall. Floor slabs 

should be minimum thickness 100 mm, reinforced with mesh Ref 245, with 

minimum overlap of sheets being 200mm and minimum concrete strength 25 

Mpa. Subgrade beneath slab to be ripped to minimum depth 150 mm, 

moistened, and compacted to 95% MOD AASHTO. An approved damp proof 

sheeting must be used beneath the slab. 

 

• It would be ideal if the proposed buildings have a concrete surround apron slab, 

minimum width 0.8 m, which falls away from the building to ensure drainage of 

storm water away from the structure. This will prevent the ingress of water into 

the foundation soils. 
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• All roof water is to preferably be collected via down pipes and discharged away 

from the building. 

 

• Finished floor levels must be 150mm minimum above the surrounding ground 

level. 

 

The information given above is concluded from tests done on specific inspection test pits 

and dynamic cone penetrometer tests. It is possible that variations in the subsoil 

conditions may be encountered elsewhere on site during construction. These variations 

must be taken into consideration during onsite supervision and construction. 
 

It is therefore important that Cifu and Associates, Development and Engineering 

Consultants carry out further site investigation during the construction phase. Any 

change from the anticipated ground conditions could then be considered to avoid 

unnecessary design and expense. In this regard, it is important that the construction 

phase of the project be treated as an augmentation of the geotechnical investigation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


