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On the roof
A rooftop vegie garden
What do you do if your garden is a bit too blessed with shade? Grow your vegies on 
the roof, of course. Andrew Marsh describes his rooftop garden project.

I HAD the idea to build a roof garden many 
years ago when, despite my best endeavours, 
my vegetable crop continuously failed through 
lack of sun. Our block in the eastern suburbs of 
Adelaide is blessed with plenty of shade from 
some very large trees and we struggle to grow 
anything that needs much light. 

The rear of the house was renovated in 
2006 and one of the features retained from 
the original was a large corrugated iron skillion 
roof, which sits between two gables. This roof 
is roughly north facing and has been useful for 
locating a couple of series of frame-mounted 
solar collectors, used for heating water for 
both the house and the swimming pool. It also 
proved handy for my roof garden plans.

Design
I wanted to do as much as possible of the 
construction work myself and so set about 
designing the structure to suit both my ability 

and available tools. I should point out that I 
am a mechanical engineer and so had a fairly 
good idea of the issues to be considered. I 
started by deciding how I wanted to use the 
completed garden and from that extrapolated 
the maximum load that the structure was 
expected to bear. 

The basic design was for a timber deck, 
something that I am familiar with as I’ve 
constructed these before. How this was to be 
supported 3.5 m in the air was less obvious and 
needed careful thought, especially as it was to 
be located directly above two of our bedrooms.

The skillion roof is 6 m wide by 8 m long, 
but because of the pitch of the roof it would 
have been impractical to build a deck on 
much more than half of its length. However, 
the rear of the house lent itself to extending 
the deck beyond the roof, which would 
double up as a cantilevered porch and so the 
dimensions for the deck could be 6 m by 5 m 

(30 m2). Plenty big enough.
With that amount of space at my disposal 

I decided to use approximately a third of the 
area (10 m2) for vegetable planters and so based 
my design on that load. The four planters 
would each need to be about 400 mm deep 
and so would contain a total soil volume of 
3.6 m3. The density of wet soil can be as high as 
2 tonnes per m3. Added to that the mass of the 
deck structure itself, plus transient loads such 
as people and wind gusts, meant that the total 
load consideration was far from trivial. 

Another consideration was soil movement 
in our area. Much of Adelaide is built on highly 
reactive clay, which causes huge movements in 
walls and foundations as the soil expands and 
contracts throughout the seasons. The newer 
part of the house was built on a single footing 
and so would move uniformly; however, 
part of the deck would need to be attached 
to two older walls, one of which was built in 

T  A trapdoor and ladder (above) lead to Andrew’s rooftop garden (right), He says it’s like having another room and is “an enduring curiosity  
for all who see it”. A great way to get up close to admire the solar panels as well! 
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1970 and the other in 1898! Allowance for 
independent movement here was essential. In 
addition, any steel beams used would need to 
have a clearance for thermal expansion. A 6 m 
universal beam sitting in full sun can grow by 
5 mm in length—plenty enough to crack a wall.

In consultation with a structural engineer, 
the design was based on three 200 mm 
universal beams, which would run laterally 
across the roof and would be attached with 
welded brackets to the brick walls at each end. 

The beams were cut midway to introduce 
a 15 mm gap to allow for thermal expansion 
and seasonal wall movement. This made the 
installation much easier as the beams were 
only 3 m long instead of 6 m, but meant that 
additional supports were needed within the 
span. Three tubular steel columns were used 
which pass vertically down through the roof 
and internal stud walls and are then secured 
to the $oor slab at the base. Flexible pipe 
$ashings seal the column penetrations through 
the roof iron. All up, the structure is designed 
to take a total load of 15 tonnes.

The decking structure itself is similar to 
one that would be built at ground level, using 
treated pine trusses which were each bolted 
to the steel beams through welded angle 
brackets. The decking planks have a 6 mm 
gap between them and were conventionally 
fastened to the trusses using Dektite nails. 
Rainwater freely drains through the deck onto 
the skillion roof below.

Access and safety
One of the practical issues with a roof garden 
is the need to climb up onto it. I considered 
creating a spiral staircase within the house 
but this had a number of practical problems, 
not least of which was making the whole 
assembly weather tight. 

In the end I opted for an aluminium 
loft ladder which I installed through the 
cantilevered overhang. This can be folded up 
and stowed as you would an access ladder 
inside the house. These are designed for 
internal use though, so I had to spend a bit of 
time weatherproo%ng the timber. 

To stop anyone toppling o&, I installed a 
tubular steel fence across the front of the deck 
and around the ladder hatch, strung with 
tensioned stainless steel cables. I have placed 
some planter boxes just inside the fence and in 
a couple of years I’m hoping that the climbing 
plants will create a thick green wall.

Vegetable planters
I plan to eventually have four vegetable 
planters, which will be positioned to evenly 
spread the load through the structure. I’m 
trialling just two for now to see how they 
perform.

These are made from Colorbond roo%ng 
sheets which I cut down the length using 
a cutting disc in an angle grinder. The four 
sides are bolted together with Dexion slotted 
angles. I was concerned that re$ected heat 
from the surrounding roof might overheat the 
soil and so decided to insulate the planters 
with a 75 mm layer of rockwool. This is sealed 
from the soil and the weather with a sheet 
of tarpaulin, which is held in place with 
automotive edge trimming.

Once complete, the planters were like mini 
swimming pools and so needed provision for 
drainage. This was done by adding a length 
of PVC pipe with multiple holes drilled in the 
upper side and then wrapped in coarse shade 
cloth to act as a screen. The pipes extend out 
from the base of each planter and surplus 
water is allowed to freely drain onto the 
skillion roof below. The location of the drain 
holes 50 mm above the base means that they 
will never totally drain and any residual water 
will wick up as the soil above dries.

The %rst summer crop was very successful, 
although it was necessary to create some 
shading for the tomato plants as the weather 
got hotter. This was done by using 3 m lengths 
of PVC electrical conduit, anchored on the 
deck at each end and hooped over to create 
a framework for shadecloth; very cheap and 
extremely e&ective. As can be seen from the 
photo, the winter crop is doing quite well too.

Another room
We have had the roof garden for almost a year 

now and it is an enduring source of curiosity 
for all who see it. In %ne weather it’s a great 
place to sit and read or have a beer and we 
have even taken to serving cocktails up there 
before a dinner party. 

In essence it is like having another room, 
albeit an outside one. Even better, I can %nally 
grow a leek! S 

Andrew Marsh is a mechanical engineer 
who has worked extensively in solar thermal 
design. He is also the author of a handbook on 
sustainability in older houses.

T  The garden beds under construction. They were 
!rst insulated with a 75 mm layer of rockwool and 
sealed from the soil and weather with a tarpaulin. 
The drainage pipe can also be seen in the top photo.

Water recycling
The image of the garden also shows a 
200 L black plastic pickling drum located 
behind the solar collectors, which is worth 
a mention given this is the water issue! 
The toilet cisterns have dual plumbing and 
can be gravity-fed from this tank, which is 
topped up daily from the swimming pool 
during the eight-month non-swimming 
period, using a little pump normally used 
to circulate pool water through the solar 
collectors. This pump runs for a few minutes 

a day on a timer switch. Over the course of a 
year this saves approximately 35,000 litres 
of mains water.

The swimming pool itself has a winter 
cover, which is held in place by recessed 
fasteners. This eliminates the need to run 
the %lter pump for most of the year as, due 
to the absence of light, there is no algae. 
The swimming pool has a stormwater 
diverter valve %tted so that it can be 
replenished with rainwater from the roof all 
the year round. 


