
 
 
 
 
 
 

 

                 S P E C I F I C A T I O N  S H E E T  

 

We tackle complex 
PV engineering 
challenges 
Caracal Engineering delivers mechanical engineering, construction and 
product design services for commercial, industrial and utility scale 
photovoltaic projects in Africa and the Middle East. Headquartered in 
Johannesburg, South Africa, we expertly design, build and install 
mounting structures for 200KWP-30MWP solar projects.  

We’ve earned a reputation for working out complex PV engineering 
challenges. Maybe that’s because of the joy we get out of the process. For 
us, ingenuity happens when we collaborate. 
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This has translated into Solar PV—more 
specifically, moving from a fringe technology, 
often criticised as being too expensive, 
to the lowest cost form of energy, now 
adopted by the mainstream in sunbelt 
countries like South Africa. A rapid decline in 
pricing provides a greater opportunity for 
applications previously neglected for cost 
reasons. Many solar PV practitioners have 
embraced this change and have worked 
toward increasing the range and applicability 
of the technology. 

 

In recognition of this opportunity, we too 
have worked on several projects that aim 
to broaden the application of Solar PV with 
a specific focus on Solar PV Carports. 
Parking lots are essential to any commercial 
or industrial facility, but their use can be 
extended far beyond a simple space for cars 
to park. We believe this kind of space should 
serve a dual function: of energy generation 
through Solar PV as well as parking. 

 

From our abundant experience, it’s clear that 
parking spaces are often neglected for their 
potential. 
 
We believe this is largely due to: 

• Lack of market education 
• Price sensitivity of project owners and 

EPCs 
• The relative ease of placing modules on 

the roof 
• The complexity of the Carport 

construction considering geo technical or 
slab conditions 

• The safety requirements given the public 
interaction with the plant. 

• The engineering sign-off required 
 

 
 
 
 
 
 
 
 
 
 

We have worked hard to create products 
that address these concerns while also 
maintaining excellent quality. Through our 
expert in-house engineering and onsite 
executions teams, we are well placed to 
optimise the experience saving our clients 
precious time and money. 
 

Our extensive experience means we also 
consider and cater for the micro factors 
influencing the viability of rolling our 
Carports. When roof structures can’t 
tolerate the additional weight of a Solar PV 
installation, it highlights the viability of 
Carports. Retrofitting roof structures to 
carry load can be cumbersome and 
expensive, calling on the need for 
alternatives to ensure Solar PV is still 
installed on the site. 
 

Carports are more complex than roof 
installations because they pose a number of 
issues not present on the roof. Specifically, 
the geotechnical conditions or parkade 
slabs pose founding challenges that if not 
properly addressed could lead to health and 
safety problems further down the line. Of 
course, anyone owning a commercial or 
industrial facility would want to avoid these 
challenges, so we work tirelessly to ensure 
safety is maintained during construction 
and post completion of the plant. This is why 
we issue a 10 year standard warranty for 
material 
on completion of the Carport mounting 
structure. 
 

A key element of our confidence in the 
execution of Carports is our extensive 
experience, including the rollout of 13 MWp 
over the last few years. This places us at the 
forefront of Carport PV, design, 
manufacturing and installation. 

Climate change has been the catalyst for a significant shift in the way energy and electricity is generated. A 
collective call from consumers, governments, and companies to amend past practices has initiated 
transformation in many sectors—most notably in energy. 
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No two project scenarios are quite the same, 
and there’s no such thing as one-size-fits- all 
solar. This means that each system is 
site specific, and we carefully evaluate the 
context, conditions and purpose before 
commencing a project or implementing any 
solution. 

 

Under normal conditions, wind loads are 
designed for 1 in 25 year, 3 second gusts. 
However, wind speeds and geotechnical 
conditions are unique to each location. 

So, before we take on a project, we carefully 
consider the founding methodology, uplift 
forces, deadloads, moment capacity of the 
members, deflection and others to develop a 
solution best suited to the environment. 

 

All designs are subjected to local standards 
and norms depending on the country. In the 
case of South Africa, the following codes are 
used during the design process: 

• SANS Code 10160 Part 3 
• SANS Code 10162 Part 1 
• SANS Code 10162 Part 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We use structural analysis software, our own 
as well as Prokon Sumo, to significantly 
reduce the time spent on design - saving our 
clients unnecessary costs. As transparency 
and accuracy is of utmost importance to us, 
we utilise external structural engineers for an 
objective, final verification of our designs and 
we provide a detailed design report to 
substantiate all systems. 

We also use metallurgy expertise to confirm 
the use of certain material for alternative 
applications. For instance, in highly corrosive 
environments it would be wise to consider 
powder coated or anodised aluminium and 
possibly also 3CR12. Related to material, 
thermal expansion is considered through 

the length of our purlins and the spacing 
between tables. Additionally, we are sensitive 
to bi-metallic corrosion possibilities so where 
there is possible interaction between two 
metals, we separate using EPDM gaskets. 
 

Our expert drawing office provides CAD 
drawings for foundation positions, module, 
and table layouts, as well as assisting with 
the SANS10400 applications relevant to 
South Africa. 

Further design considerations include: 

LOCATION 
This informs 
windloading 
conditions. 

PARKING 
LAYOUT 
& HEIGHT 
Parkade height 
impact on wind 
loading. The higher 
the parkade the 
greater the load. 

MODULE  
TYPE 
Different modules 

have different 
requirements. 

 
Clamping positions, 

dimensions and 
mounting 
instructions are 
considered. 

 
 

PLANT SIZE 
We work to 
optimize the 
structure to fulfil 
the kWp target of 
the client. 

 

STRING  
LENGTHS 
We design the systems 
with the electrical 
layout in mind. 

 

This means where 

possible we will design 
according to string 
lengths. 
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We provide three types of carports: our 
flagship product, the PremierPort—which is 
an all-aluminium structure; the EconoPort— 
which is a budget version to cater to certain 
contexts; and the Herringbone Cantilevered 
solution—which is ideal for irregular parking 
configurations that prevent the PremierPort 
founding method. 

Every carport in our portfolio caters to North 
or South facing (depending on hemisphere) 
and East-West facing arrangements—both 
for double and single bays.

 

 

 
For us, every solar project 
is a one-off – no matter 
the scale. That’s because 
every time we design, 
engineer and build to fit 
the unique realities of the 
site and support the 
client’s specific intent. 
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PremierPort 
 

The world class PremierPort is our flagship 
Carport product, designed with aesthetics, 
strength and quality in mind. From the 
founding method and constructability to 
the final look and feel, the product’s design 
has been expertly crafted and considered, 
making this a leading class product in any 
setting. 

 

The system is all aluminium from strut to 
girder to purlin to module clamp. We chose 
the material for two reasons: First, the 
weight of the system not only makes 
construction easier for those onsite, but it 
also mitigates concerns on additional 
loading. The second reason is the 
consistency of the product which always 
delivers a higher degree of precision and 
desirable finished aesthetic. 

 

 
Double Mono - PremierPort 

Our PremierPort uses a micro-pile solution 
when founding. This not only comfortably fulfils 
the engineering requirements and gives 
flexibility on the geotechnical considerations, 
but it also reduces the disruption on site. On 
smaller scale projects, a cast in situ option is 
possible. 

 

We have a number of design typologies with 
the PremierPort Series. 

 

 

 

 

 

 
 

 
 
 
 
 
The double mono system is designed to have a single 
pitch facing in one direction. The standard angle of 
inclination is 5 degrees. 

 

A number of configurations are possible with this 
Carport considering both landscape and portrait 
module layouts: 

 

  

 

The central foundation adds to the 
ergonomics of the system, as it does 
not impede opening of car doors. 

CONFIGURATIONS 6 in portrait using 72 cells 

7 in portrait using 60 cells 

12 in landscape for either 60 or 72 cells 

Maximum length of the tables is 35m 

SPANS 
DISTANCES Depending on the loading the system 

can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground mounted 

Post tension slab mounted 

Steel reinforced concrete slab 
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Single Mono - PremierPort 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
East West - Butterfly PremierPort 

The single mono system is designed to have a single 
pitch facing in one direction. The standard angle of 
inclination is 5 degrees. 

 

There are two options related to the single mono, 
positive and negative inclinations. The rationale for this 
is to ensure that the orientation of the tables is optimal. 
 

 

A number of configurations are possible with this 
Carport considering both landscape and portrait 
module layouts: 

 
CONFIGURATIONS 3 in portrait using 72 cells 

4 in portrait using 60 cells 

6 in landscape for either 60 or 72 cells 

Maximum length of the tables is 35m 

SPANS 
DISTANCES Depending on the loading the system 

can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground mounted 

Post tension slab mounted 

Steel reinforced concrete slab 

 

 
The East-West system is designed to manage 
configurations or parking layouts that can only 
accommodate East-West PV layouts. The standard 
angle of inclination is 5 degrees. 

 

A number of configurations are possible with this 
Carport considering both landscape and portrait 
module layouts: 

 

  

 

The central foundation adds to the 
ergonomic of the system, as it does not 
impede opening of car doors. 

CONFIGURATIONS 3 in portrait using 72 cells each wing 

4 in portrait using 60 cells each wing 

6 in landscape for either 60 or 72 cells 
each wing 

Maximum length of the tables is 35m 

SPANS 
DISTANCES Depending on the loading the system 

can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground mounted 

Post tension slab mounted 

Steel reinforced concrete slab 

 

 

The central foundation adds to the 
ergonomic of the system, as it does not 
impede opening of car doors. 
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MATERIAL SPECIFICATIONS 
 

Element Section Material Tensile Strength 
Finish / Corrosion 

Protection 

Purlin CE CAP2 6063 T6 Aluminium 200 MPa Mill Finish 

Girder 
203x90.5 

CE Aluminium Girder 6063 T6 Aluminium 200 MPa Mill Finish 

Strut 
100x80 

CE Aluminium Strut 
6063 T6 Aluminium 200 MPa Mill Finish 

Foundation 
Reinforced concrete 

with micro-pile 
High Tensile Rebar 

Concrete 

450 MPa 
25 MPa Off Shutter 

Module Clamps 50mm clamp 6063 T6 Aluminium 200 MPa Mill Finish 

Connections M20, M16, M10 Stainless Steel 8.8 specified Stainless Steel 

 

 

No two project scenarios 
are quite the same, and 
there’s no such thing as 
one-size-fits-all solar. 
Whether you need a 
bespoke or simple 
solution, we deliver a 
quality, high performing 
structure that will last. 
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EconoPort 
 

Our EconoPort is a more economical version 
of our systems. It’s designed for situations 
where price is of greater importance than 
aesthetics. The general application of this 
system is industrial facilities with more 
frequent interaction from users. 

 
 
 
 
 

 
 
 
Double Mono - EconoPort 

The steel foundations of the structure are 
fixed into pre-drilled holes using concrete or 
connected to a base plate and chemically 
anchored to a concrete slab, as with the 
PremierPort. All steel members are hot-dip 
galvanised to a thickness of 80- 100μm. 
Aluminium purlins are used to ensure stiffer, 
yet lighter members. We do have the option 
of changing the purlin to steel. For our steel 
members, we only use S355 structural steel. 

 

 

 
 
The double mono system, much like the Prem Series, is 
designed to have a single pitch facing in one direction. 
The standard angle of inclination is 5 degrees. 

 

A number of configurations are possible with this 
Carport considering both landscape and portrait 
module layouts: 

 

  

 

The system has three foundations. 
However, we are aware of the ergonomics 
and have therefore placed the 
foundations in such a way to mitigate 
potential conflict on turning radiuses and 
opening car doors. 

CONFIGURATIONS 6 in portrait using 72 cells each wing 

7 in portrait using 60 cells each wing 

12 in landscape for either 60 or 72 cells 
each wing 

Maximum length of the tables is 35m 

SPANS 
DISTANCES Depending on the loading the system 

can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground Mounted 

Post Tension slab mounted 
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Single Mono Mono - EconoPort 

 

 
 

 
 

East West - Butterfly EconoPort 

The single mono system is designed to have a single 
pitch facing in one direction. The standard angle of 
inclination is 5 degrees. 

 

 

There are two options related to the single mono, 
positive and negative inclinations. The rationale for this 
is to ensure that the orientation of the tables is optimal. 

 

 

A number of configurations are possible with this 
Carport considering both landscape and portrait 
module layouts: 

 
CONFIGURATIONS 3 in portrait using 72 cells 

4 in portrait using 60 cells 

6 in landscape for either 60 or 72 cells 

Maximum length of the tables is 35m 

SPANS 
DISTANCES Depending on the loading the system 

can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground Mounted 

Post Tension slab mounted 

 

 
 

The East West system is designed to manage 
configurations or parking layouts that can only 
accommodate East West PV Layouts. The standard 
angle of inclination is 5 degrees. 

 

A number of configurations is possible with this 
Carport considering both landscape and portrait 
module layouts: 

 
CONFIGURATIONS 3 in portrait using 72 cells each wing 

4 in portrait using 60 cells each wing 

6 in landscape for either 60 or 72 cells 
each wing 

Maximum length of the tables is 35m 

SPANS 
DISTANCES Depending on the loading the system 

can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground Mounted 

Post Tension slab mounted 

 

The system has two foundations. 
However, we are aware of the 
ergonomics and have therefore placed 
the foundations in such a way to 
mitigate potential conflict on turning 
radiuses and opening car doors. 

 

The central foundation adds to the 
ergonomic of the system, as it does not 
impede opening of car doors. 
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East West-Sawtooth - EconoPort The East West-Sawtooth system is designed to 
manage configurations or parking layouts with that 
can only accommodate east west PV Layouts. The 
standard angle of inclination is 5 degrees. This system 
is also beneficial where a large area is to be covered 
and reduce the height of the structure imposing on 
surrounding structures. 

 

A number of configurations is possible with this 
Carport considering both landscape and portrait 
module layout: 

 

  
 
 

MATERIAL SPECIFICATIONS 
 

Element Section Material Tensile Strength Finish / Corrosion 
Protection 

Purlin CE CAP2 6063 T6 Aluminium 200 MPa Mill Finish 

Girder Cold Formed Lipped 
Channel 

S355JR 
Structural Steel 350 MPa 100μm Hot-dip 

galvanised 

Strut Cold Formed Lipped 
Channel 

S355JR 
Structural Steel 350 MPa 100μm Hot-dip 

galvanised 

Module Clamps 50mm clamp 6063 T6 Aluminium 200 MPa Mill Finish 

Connections M16, M10 Stainless Steel 8.8 specified Stainless Steel 

 

The central foundation adds to the 
ergonomic of the system, as it does not 
impede opening of car doors. 

CONFIGURATIONS 1 in portrait using 72 cells each 
direction east-west 

2 in landscape using 72 cells each 
direction east-west 

Maximum length of the tables is 35m 

SPANS 
DISTANCES Depending on the loading the system 

can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground Mounted 

Post Tension slab mounted 
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HerringBone 
 

The HerringBone from Caracal Engineering 
is designed to be heavy duty, with 
higher clearances to cater to a range of 
applications. Two of particular interest 
are automotive manufacturers, where 
parking space is at a premium and 
secondly commercial activities that have a 
herringbone parking configuration. In these 
cases, only a single foundation can be used. 
Large I sections are used as girders to reduce 
the deflection at the end of each cantilever. 
The H section struts are cast in concrete 
below the surface to ensure the overturning 
moments are adequately catered for. 

 

 
 
 
Double Mono - HerringBone 

The material election for this application is 
somewhat different to the previous iterations. 
Both the girder and the strut are hot rolled 
steel whereas the EconoPort uses cold rolled 
steel and the PremierPort, aluminium. This 
does mean that the system is heavier, making 
construction a little more complicated, 
but Caracal has worked to reduce the 
complication by increasing the preassembly 
of the substructure. 

 

 

 

 
 

 
 
 
 
The double mono system, much like the PremierPort, is 
designed to have a single pitch facing in one direction. 
The standard angle of inclination is 5 degrees. 

 

A number of configurations are possible with this 
Carport considering both landscape and portrait 
module layouts: 

 

  

 

The system has a single central 
foundation. The benefits are numerous 
however from a consumer perspective 
it means limited possibility of collision 
with the foundation. It also gives greater 
flexibility on parking configurations. 

CONFIGURATIONS 6 in portrait using 72 cells each wing 

7 in portrait using 60 cells each wing 

12 in landscape for either 60 or 72 cells 
each wing 

Maximum length of the tables is 35m 

SPANS 
DISTANCES 

Depending on the loading the system 
can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground Mounted 

Post Tension slab mounted 
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Single Mono - HerringBone 

 

 
 

 
 

East West-Butterfly - HerringBone 

The single mono Herringbone system is designed 
to have a single pitch facing in one direction. The 
standard angle of inclination is 5 degrees. 

 

There are two options related to the single mono: 
positive and negative inclinations. The rationale for 
this is to ensure that the orientation of the tables is 
optimal. 

 

A number of configurations are possible with this 
Carport considering both landscape and portrait 
module layouts: 

 
CONFIGURATIONS 3 in portrait using 72 cells 

4 in portrait using 60 cells 

6 in landscape for either 60 or 72 cells 

Maximum length of the tables is 35m 

SPANS 
DISTANCES 

Depending on the loading the system 
can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground Mounted 

Post Tension slab mounted 

 

 
 

The East-West system is designed to manage 
configurations or parking layouts that can only 
accommodate East-West PV Layouts. The standard 
angle of inclination is 5 degrees. 

 

A number of configurations is possible with this 
Carport considering both landscape and portrait 
module layouts: 

 

  

 

The system has a single central 
foundation. The benefits are numerous, 
however from a consumer perspective, 
it means limited possibility of 
collision with the foundation. It also 
gives greater flexibility on parking 
configurations. 

CONFIGURATIONS 3 in portrait using 72 cells each wing 

4 in portrait using 60 cells each wing 

6 in landscape for either 60 or 72 cells 
each wing 

Maximum length of the tables is 35m 

SPANS 
DISTANCES 

Depending on the loading the system 
can accommodate: 

5m (2 parking bays) 

7,5m spans (3 parking bays) 

Other configurations are possible 

APPLICATION Ground Mounted 

 

 

The system has a single central 
foundation. The benefits are numerous 
however from a consumer perspective 
it means limited possibility of collision 
with the foundation. 
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MATERIAL SPECIFICATIONS 
 

Element Section Material Tensile Strength 
Finish / Corrosion 

Protection 

Purlin CE CAP2 6063 T6 Aluminium 200 MPa Mill Finish 

Girder UB 305x165x40 
S355JR 

Structural Steel 350 MPa 
100μm Hot-dip 

galvanised 

Column UC 203x203x46 
S355JR 

Structural Steel 350 MPa 
100μm Hot-dip 

galvanised 

Foundation 
Reinforced concrete 

with micro-pile 
High Tensile Rebar 

Concrete 

450 MPa 
25 MPa Off Shutter 

Module Clamps 50mm clamp 6063 T6 Aluminium 200 MPa Mill Finish 

Connections M22, M10 Stainless Steel 8.8 specified Stainless Steel 

 

 

We’re proud of our ability to 
amend designs to suit every 
client, budget and context. We 
offer and install 2 in portrait, 
3 in portrait, 4 in portrait, and 
4- 8 in landscape systems. We 
stay current with technology 
changes such as bifacial PV 
panels and incorporate these 
into our designs. 
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The process for installing the ground mount system is detailed in the flowchart below. 

 
 
Before the project commences, various geotechnical tests are conducted 
to assess the suitability of the soil, namely: 

• Uplift Tests 
• Incline Traction Tests 
• Horizontal Traction Tests 

 

 
Depending on the ground conditions and client requirements, Caracal 
Engineering has a range of founding methods, from DTH boring to micro-
piling to cast insitu. Basically, whatever the context demands. 

 

 

The struts are connected to the girder and purlin clamps are placed along 
the girder ready to receive the purlins. The full assembly is then lifted into 
place on the foundation or the rammed strut, depending on foundation 
methodology. 

 

 
If required, EPDM gaskets are placed where the purlins will be to ensure no 
spread of corrosion takes place between the different metals of the girder 
and purlin. 

 

 

 
Purlins are placed, spanning between girders and fastened with the 
preplaced clamps. 

 
 

 
 
 
Finally, the modules are added and securely clamped to the purlins to 
ensure there is no movement. 

 

 

This datasheet only provides information for Caracal Engineering Solar Carport systems. The 
contents of this document will vary depending on where the project is situated and the client 
requirements. 
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Structure 
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Let’s do 
Solar  better. 
Get in touch! 

 

 
SOUTH AFRICA OFFICE 

 

Caracal Engineering services the South 
African, SADEC and Middle East solar 
market from our office in Johannesburg. 

 

The Media Mill 7 
Quince Street 
Sunnyside 2092 
South Africa 
 
+27 (0) 10 900 1644 
info@caracalengineering.com 
 quotes@caracalengineering.com 

KENYA OFFICE 
 

Caracal Engineering looks after the solar 
needs of East, Central and North Africa 
from our offices in Nairobi. 

 

No 7 Diani Close 
Ole Dume Road 
Kilimani 
Nairobi 
 
+254 732 745 673 
info@caracalengineering.com 
quotes@caracalengineering.com 
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