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UPGRADE OF AMAOTI INFORMAL SETTLEMENTS: CIVIL ENGINEERING DESIGN DETAILS 

 

Herewith please find the civil engineering design details for the scoping report.  The Status-Quo 

reports will all be updated for design and submitted to the municipality together with the design 

drawings for approval prior to construction. 

 

The proposed development encloses the area of approximately 1236ha for the proposed yield of 

25 357 units.  The proposed services will be designed to incorporate the expected low to medium 

income type of level of service.  The standard for all services is in accordance with the Municipal 

Design Guidelines and the Neighbourhood Planning and Design Guide (Red Book).  Where a 

potential conflict arises between any guidelines, the minimum standard required by eThekwini 

Municipality will be adhered to. 

 

All the designs and selection of material will be done in conjunction with the Geotechnical 

Investigation reports. 

 

An application to construct any structures and to install any pipes in the vicinity or across any 

existing servitudes will be submitted to relevant authorities prior to construction. 

 

1. Roads 

The existing internal roads network will be upgraded in line with the demands of the development 

and the proposed traffic assessments and are expected to carry high traffic volume and will 

therefore be asphalt and paved surfacing.  The recommendations contained in the following 

guidelines will be adhered for the design: 

• Technical Recommendations for Highways (TRH1) for Prime Coats and Bituminous Curing 

Membrane. 

• Draft TRH4 (Technical Recommendations for Highways) - Structural Design of Flexible 

Pavements for Inter Urban and Rural Roads. 
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• Technical Recommendations for Highways (TRH14) for Guidelines for Road Construction 

Material. 

• UTG2 (Urban Transport Guidelines) - Structural Design of Asphalt Surfaced Roads for South 

Africa will be applied where required. 

• Urban Transport Guidelines (UTG3) for Structural Design of Urban Roads for South Africa. 

 

2. Stormwater Drainage 

The existing stormwater drainage will be upgraded in line with the requirements of the 

development.  In stormwater management a distinction can be made between two types of 

storms, namely storms of low and high severity.  For storms of low severity, which occur 

frequently, underground pipes, catch-pits, concrete-lined channels and soak-away pits system 

will be provided to avoid the frequent problems resulting from overland flow.  This system is 

called minor system. 

 

By considering the effects of the less frequent storms, a major system can be identified which 

supports the minor system.  The major system may include attenuation ponds, larger conduits 

and natural or artificial channels.  The major system would frequently make use of the road 

system to convey excess water to suitable points of discharge. 

 

The stormwater from the development will drain towards the natural streams located within the 

development, incorporating the 100-year flood-lines. 

 

The following will be considered during the design of stormwater drainage: 

• Stormwater catch-pits are provided at approximately 100m intervals. 

• Outlet structures are designed as stilling basins to reduce and limit the discharge velocity 

to 1m/s. 

• Minimum pipe size will be 450mm diameter and will vary up to 1200mm diameter. 

• The bridges will be designed to incorporate the 100-year flood-line. 

 

3. Water Supply 

The existing water supply reticulation will be upgraded in line with the requirements of the 

development.   

 

Water Demand 

The water demand will be as calculated below: 

 

The Total Water Demand for the development will be 18 369.45kl/day. 

Land use AADD Unit No of Units kl/day 

Residential 1 0.75 kl/day/unit 21 035 15 776.25 

High Density Residential 3 0.6 kl/day/unit 4 322 2 593.20 

Total Annual Average Daily Demand  
   

18 369.45 
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Firefighting 

The provision for firefighting will be as per standards set by the Municipal Emergency Services. 

 

Pipeline Design 

The following will be considered during the detailed design of water network: 

• Hydraulic design of the pipeline network will be done to achieve a minimum head of 24m 

under peak demand and maximum head of 60m. 

• Velocities in pipes will generally not exceed the following under peak demand: 3.5m/sec for 

pipe diameters less or equal to 150mm and 2.5m/sec for pipe diameter greater or equal to 

200mm. 

• Isolating valves will be provided to isolate any section of pipeline with not more than 4 valves 

and so that the total length of main included in an isolated section does not exceed a 

nominal 600 m.  No more than 60 dwellings will be isolated at a given time. 

• Pressure reducing valves will be provided to reduce pressure where required. 

• Minimum pipe size in the network will be 75mm diameter and vary up to 355mm diameter. 

• Pipe material will be Class 12uPVC/mPVC with spigot and socket couplings and engineered 

restraints, SABS 966 approved. 

• Fire demand: Group 1, low risk with 8m residual head at peak flow. 

• Hydrants spaced at no more than 240m to be installed in lieu of scour and air release 

devices at low and high points in the network, on 75mm diameter pipes and larger pipes. 

• Pipes will be laid in the road reserve. 

• Trenching, bedding, and backfilling shall conform to SANS 1200 LB and SANS 1200 DB and 

to Class B bedding, backfilled to 93% of Mod. AASHTO density. 

• House connections will consist of 40mm diameter class 12 HDPE pipes, reducing to 25mm 

dia. 

• Peak factor will be 4. 

 

Reservoir and Water Tower 

The proposed development is situated in undulating topography and there are areas without 

sufficient water pressure.  For the proposed medium income level of service, it will be necessary 

for the reservoirs and water towers to be erected in the area. 

 

It is expected that both the structures will be made constructed above the ground and will be 

constructed of 35MPa reinforced concrete.  Reservoirs will be designed in circular shape and will 

vary from 5Ml to 20Ml in volume approximately 6m above the ground.  Water towers will be 

designed in circular shape approximately 35m above the ground and will vary from 0.5Ml to 2Ml 

in volume.  The above will be confirmed upon the completion of the Bulk Investigation and the 

designs. 
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4. Sanitation 

The existing water supply reticulation will be upgraded in line with the requirements of the 

development.   

 

Total Sewer Discharge 

The estimated Annual Average Dry Weather Flow will be as follows: 

Total AADD 18 369.45 kl/day 

Annual Average Weather Flow (80%) 14 695.56 kl/day 

Infiltration rate (15%) 2 204.33 kl/day 

Total Residential Sewer Design Flow 16 899.89 kl/day 

 

Total Sewer Design Flow for the Development is 16 899.89 kl/day. 

 

Pipeline Design 

The following will be considered during the detailed design of sewer network: 

• Hydraulic design of the sewers will be done to ensure full-borne with minimum and 

maximum velocity of 0.7m/s and 2.5m/s respectively. 

• The pipe slopes will be: 

✓ 1 : 80 at head. 

✓ 1 : 80 for 160mm dia pipe. 

✓ 1 : 120 for 200mm dia pipe. 

✓ 1 : 1600 for 250mm dia pipe. 

✓ 1 : 200 for 300mm dia pipe. 

• Inspection manholes will be placed at convenient positions. 

• Maximum distance between manholes will be 80m. 

• Minimum manhole diameter will be 1 250mm. 

• Minimum pipe size for the main will be 160mm diameter and will vary up to 600mm 

diameter. 

• Pipe material will be Maincore Class 400uPVC pipes. 

• Pipes will be laid both in the road reserve and mid-block. 

• Infiltration of ground water and stormwater will be limited by ensuring watertight manholes 

and pipeline construction and testing thereof. 

• Stormwater infiltration for 150mm diameter pipe is 0.012 litres per second per 100m. 

• Peak factor will be 2.3. 
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We trust that you find the above favourable and should you require any additional information it 

will be provided with pleasure. 

 

Yours faithfully 

 

 

 

 

 

 

Tshweu Mokoena 

Director 

SCIP Engineering Group [Pty] Ltd 
Project: P 1793-L17 Civil engineering design details 









Thabo
My Signature






















































