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Tyre vulcanising requires high tempera-

tures, which meant that the building 

had to be built with a three-hour fire 

rating. The design engineer, William 

Smith of Bosch Projects, submitted 

three construction options to meet 

the fire rating: in situ concrete walling; 

clay-fired double-skin masonry supported 

by structural steel; and an integrated 

precast concrete alternative comprising 

columns, roof beams and tilt-up walling.

The precast building, which took 

three as opposed to five months to 

complete, of fered substantial time 

savings. This, together with a R5 mil-

lion saving and superior finishes, sealed 

the contract and tilt-up specialist, 

Pinetown-based Bedrock, was ap-

pointed to handle the on-site casting 

and erection of the precast concrete 

elements. The R5 million saving excluded 

Tilt-up walls and other precast concrete elements have been used to construct 
a 2 600m² tyre factory in Ladysmith, KwaZulu-Natal. Successfully completed 
in April 2015, the factory is owned by Sumitomo Rubber Industries, which 
manufactures tyres under the Dunlop and Khumo brands.

the intumescent paint that would have 

been required to render the steel fire-

proof for two hours.

Fire resistance

The columns, walls and beams were 

essential structural components and 

were cast on site to a strength rating 

of 30Mpa by Bedrock using its own 

moulds. Concrete roof beams were 

specified for two critical functions: 

they met the two-hour fire rating, and 

they could be used to secure the walls 

in position. One of the reasons why the 

steel/masonry option was rejected was 

that steel did not meet the required 

fire rating. However, the roof itself was 

comprised of standard steel sheeting 

material because the concrete walls 

were deemed sufficient to contain a fire 

for the specified period. 

The building was erected in two 

phases. Phase 1 involved casting and 

erecting the 12,6m-high columns and 

Phase 2 entailed casting the wall panels 

and roof beams and then placing them into 

position. The columns only took a day to 

erect and the wall panels and beams were 

installed seven weeks later over a period 

of 50 hours – a massive time saving. 

The 12 internal columns stabilise the 

perimeter walls panels by connecting the 

spine and eave beams between the col-

umns and walls. Once they had reached 

20Mpa, the columns were installed in 

two 72m rows (six columns in each) 
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(Above left): Push-pull braces are installed as 
temporary support for a wall panel prior to the 
installation of concrete roof beams. 

(Top): Installed concrete roof beams tie in and 
support the tilt-up wall panels at the Sumitomo 
Rubber Industries factory.

“It was pleasing 
to note that the 

perimeter wall panels 
were utilised as 

structural elements 
and not just cladding.”
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which ran 12m apart and 12m in from 

the two longitudinal walls. Each column 

had protruding starter bars for anchor-

ing purposes and 400mm x 800mm U-

shaped slots at the top end which were 

used to hold the longitudinal roof beams 

in position (see caption 1).

Sacrificial beds

The columns were anchored by bearing 

pads which measure 3m x2m x 600mm 

(depth) and weigh 75 tons. In addition to 

securing the columns in a vertical posi-

tion, each bearing pad supports two 38-

ton panels. Once the columns had been 

placed in position on top of the structural 

blinding in each footing cavity, temporary 

braces were used to support the columns 

during the pouring of concrete and during 

the subsequent curing process, which 

took seven days.

As with the columns and roof beams, 

the wall panels were cast on sacrificial 

concrete casting beds. Once the concrete 

had been poured into the panel moulds, 

the exposed surface was power-floated 

to a steel-float finish. The remaining three 

sides presented with equally smooth off-

shutter finishes. After the first concrete 

wall panel had cured overnight, it was used 

as the casting surface for the next panel. 

This process was repeated four times, 

leaving a stack of five panels to cure. 

A total of 32 wall panels, measuring 

6m (width) x 12m (height) x 200mm 

(thick) and 43 roof beams measuring 

400mm (width) x 12m (length) x 900mm 

(depth) were cast. Very tight tolerances 

within 5mm were maintained as this was 

critical to ensuring that all three precast 

components lined up accurately. 

Once the panels had been lifted into po-

sition, they were founded on bearing pads 

measuring 1 800mm x 500mm (depth) 

and were supported with push-pull braces 

until the roof beams were attached to 

them, thereby securing them permanently 

in position. The panels at the gable ends 

were not supported by the roof beams 

and were bolted onto the columns. In ad-

dition to handling the base concrete and 

the footings, the main contractor, Ladys-

mith Construction/Stefanutti Stocks JV, 

erected the roof and fitted out the building.

Tilt-up expertise

Commenting on the project, Bedrock man-

aging director, Greg Kitching, noted that 

the perimeter wall panels were utilised as 

structural elements and not just cladding. 

“To maximise savings, the Sumitomo walls 

should ideally have been cast on the build-

ing’s finished floors, thereby negating the 

cost of sacrificial casting beds.

“Bedrock Group champions the use 

of tilt-up technology and we actively 

promote its use by clients, professionals 

and construction companies. We’d like to 

see the technology grow to the extent 

that it becomes the preferred solution 

for every client. In addition to being a 

manufacturer, we regard our prime role 

as being a supplier of tilt-up technology, 

hardware and expertise. We prefer to 

do the consulting and preliminary design 

work and to provide the hardware, namely 

the formwork, specialist lifting inserts, 

the push-pull braces, the bond breaking 

liquid and the specialised rigging team.”

Kitching said the design work can 

make or break a tilt-up project, which 

has to be done properly from inception. 

“The consultation service we provide is 

essential to determine the lifting insert 

positions, the casting-bed locations 

and the crane positions, because any 

miscalculations may result in financial 

loss. Due to precise planning, the 

erection of the Sumitomo Industries 

building ran like clockwork.

Developing skills

“We would like to see main contractors 

casting the structural elements under 

consultation with Bedrock with us 

providing rigging teams to erect the 

precast structural elements. One of 

the reservations about the technology 

is that contractors are reluctant to lift 

40 tons of concrete, whereas our trained 

rigging teams do it daily. This means that 

contractors could pour the concrete and 

make their own panels and columns and 

Bedrock or another company could lift 

and place the elements.

“Ultimately, our goal is to see all large 

envelope buildings such as warehouses, 

distribution centres, factories, shopping 

malls and so on being built with precast 

tilt-up. There is far more work than we 

can handle and this is why we are happy 

to teach other contractors how to 

use the technology. It is through this 

inclusive approach that precast tilt-up 

construction will become the norm,” 

concluded Kitching.

(Left): All three precast concrete elements, the 
columns, the tilt-up walling and the roof beams, 
can be clearly seen in this image.

(Below): A close up showing precast concrete 
columns on the right and tilt-up concrete wall 
panels on the left.

“We’d like to see 
the technology 

grow to the extent 
that it becomes the 

preferred solution for 
every client.”


