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INSUDEK RAFT FOUNDATION SYSTEM 

TECHNICAL REPORT 
 

1. INSUDEK RAFT DESIGN CONCEPT 

2. WHERE INSURAFT WORKS? 

3. WHY CHOOSE INSUDEK RAFT FOUNDATION? 

4. CASE STUDIES OF SUCCESSFUL PROJECTS USING INSURAFT 

FOUNDATION. 

_____________________________________________________________________ 

1.0 THE INSUDEK RAFT FOUNDATION SYSTEM - is a shallow reinforced 

concrete foundation, which takes the general form of a stiffened raft 

foundation. It consists of internal and edge ground bearing beams (around 

500mm to 750mm deep and 300mm to 400mm wide), a series of 150mm wide 

grillage beams at around 1000mm centre to centre spacing runs each way 

between the ground bearing beams, polystyrene blocks are placed between 

grillage beams and a concrete topping of around 100mm thick is poured over 

the grillage beams resulting in a waffle slab of around 475mm depth between 

the edge and internal beams. Concrete is poured at the same time for all the 

components of the foundation resulting in a monolithic connection of the 

foundation elements. The foundation sits on an engineered platform 

constructed at NGL to Geotechnical Engineers’ specifications. Edge formwork is 

erected to the sides of the Insuraft and the polystyrene blocks create the 
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formed voids between the grillage beams. Upon completion of the waffle slab 

the ground around the structure is built up by the contractor to reduce the 

height of the slab around the surrounding ground and to allow water to flow 

away from the building structure and foundation system. In South Africa the 

Insuraft system is designed to comply with SANS 10100; Structural use of 

concrete and SANS 10400:H; Foundations. 

 

1.1 GROUND BEARING BEAMS – Edge Beams and Internal Beams are sized to 

reduce the bearing pressure (to less than 50kPa), to transmit the building 

column and wall loads safely to the ground and also to stiffen the Insuraft 

allowing it to span over soft spots and heaves with minimum deflection; 

therefore reducing differential settlement of the building structure in problem 

soils and dolomitic areas liable to formation of soft spots, sink holes, 

depressions and heaving beneath the raft. The stiffening effect of the ground 

bearing beams allows the Insuraft to safely transmit the building loads to the 

ground meeting the National Building Regulations Requirements.  

 

1.2 GRILLAGE BEAMS (around 475mm deep and 150mm wide) increases the 

stiffness of the Insuraft foundation since they are designed and sized to allow 

the raft to span over soft spots which can form beneath the slab, they transmit 

loading from the ground floor slab (Topping) safely to the ground meeting the 

National Building Regulations Requirements. In between the ribs are 

polystyrene block void formers (the choice of Polystyrene blocks results in 

improved thermal insulation properties of the raft foundation and reduced 

weight of the raft foundation). The topping between the ribs act as a two-way 

suspended slab spanning between the grillage beams and transmitting the load 

from the ground floor to the ribs over the Polystyrene block void formers. 
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The Insudek Raft foundation is designed using state of the art technology (Computer 

Structural Analyses and Design) by experts in the field of Foundation Design and 

innovative researchers ensuring the design is an economical; solution without 

compromising safety and structural performance. 

 

 

 

2. WHERE INSURAFT WORKS? 

According to the National Building Regulations; “the foundation of any building shall be 

designed to safely transmit all the loads from such building to the ground (including 

Problem soils).” 

2.1 In Dolomitic areas where sinkholes may develop; the Insuraft foundation system is 

designed to allow for formation of 2m-5.0m nominal diameter sink hole anywhere 

beneath the building and occurrence of such not resulting in the toppling and slide failure 

of the building into the hole. Dolines can also occur where premature termination of 

sinkhole formation occurs, in those cases the structure can experience differential 
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settlement. The Insuraft stiffness can work to minimise the impacts of these differential 

settlements on the structure for example crack formation on the superstructure 

brickwork. 

2.2 In Non-Dolomitic problem soils such as heaving soils, shrinkable clays or soils with a 

collapse fabric, the appointment of a Professional Engineer is required to design a stiff 

foundation which can tolerate the movements in those places. Foundation movements in 

problem soils are associated with changes in moisture content where expansive soils 

undergo changes in volume on wetting and drying resulting in formation of mounds and 

shrinking below the structure. Collapsible soils will experience settlement upon saturation 

from an external source. Insuraft is an excellent foundation solution in such areas as it can 

reduce the resulting differential movements to a level that can be tolerated by the 

superstructure without significant structural distress occurring therefore preventing 

damage to the structure which results from differential movements for example cracks in 

the external and internal walls.  

2.3 The raft provides an excellent foundation solution for both single and multi-storey 

mixed-use buildings. 

3. WHY CHOOSE INSUDEK RAFT FOUNDATION? Advantages 

 Insuraft system has great savings in terms of the reinforcement steel 

quantities required compared to conventional rafts foundation systems, 

steel in the Insuraft foundation is designed to be fixed in grillage beams and 

ground bearing beams position only, a minimal mesh reinforcement is 

required in the Topping, 

 Savings in terms of volume of concrete used is realised as most of the space 

is taken up by Polystyrene block void formers 

 Less excavation is required, the Insuraft is constructed on a flat surface with 

minimum excavations required only for ground bearing beams, this results 

in savings in terms of excavation plant hiring, 
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 Limited plant can be used 

 The time of construction is less due to the following factors; steel fixing is 

reduced and shuttering is only required at the edges of the Insuraft, 

concrete is placed at once, the topping acts as the ground floor slab 

 The overall weight of the structure is reduced, hence bearing pressure to 

the ground is also reduced 

 

SEE TYPICAL SECTIONS & LAYOUT AT BOTTOM PAGES 

 

 

 

4. CASE STUDIES OF SUCCESSFUL PROJECTS USING INSUDEK RAFT 

FOUNDATION. 

 The Insuraft Foundation System have proved to be a competitive and economical 

foundation solution and has been specified on commercial office park 

development projects, industrial structures development projects, shopping malls 

and residential houses where a stiffened foundation system is recommended by 

the Geotechnical Engineers. 

 

  A cross section of major Botswana projects upon which the Insudek raft 

foundation system has been successfully used include  

 

o PILANE CROSSING MALL, 

o SETLHOA OFFICE PARK, 

o PINNACLE OFFICE PARK. 
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SETLHOA OFFICE PARK (COMPLETED PROJECT) 
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PILANE CROSSINGS
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