Crate : February, 01, 20100 Pubdication | IMIESA Padge Mumber : 27-31

L]
N =

SANRAL

Working

the

danger zone

by Tony Stone

GFIP contractors face two common challenges —

deliver against specification, on time and within
budget, and try not to get someone Killed.

13-KM STRETCH OF THE
Ni2 between the Diepkloof
Interchange In the west and
Alberton in the east, could be
regarded as a straightforward road-widening
project. However, it [s not as simple as it
first appeared.

With the overall road reserve limited by
width, a substantial portion of the road
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widening could only be accommodated in
the centre space (the median) between the
east/west roadways. Moreover, along a
4.9 km section, from the Alberton off-ramp
to & point parallel to the Glen Shopping
Centre, the east/west roadways sit on two
different levels, separated by a sloped, con-
creted median, Therefore, to widen the high-
way, the sloped median had to be removed

ABOVE An aerial view of the Diepkicol
Interchange near Soweto. The N1 crosses
from left to right. The N12 disappears into
the distance
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and & reinforceconcrete barrier/retaining
wall erected to separate the two roadways.
Ranging in helght from 2.1 to 4.2 m, the
300 mm-thick reinforced concrete wall, with
its 400 mm 50% of height width of base
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1o prevent roliover, has been a reasonable
challenge. S0 far, the safety standards
required to prevent rollover, the FS factor
{or factor of safety) with its minimum meas-
ure of 2.0, has been achieved.

LEFT A section of the N12 near the
Reading Interchange. The pholograph
shows the extent of the retaining wall

Equally, there is another interesting aspect
to the reinforced concrete used In highway
engineering that requires the highest pos-
sible standards when constructed. This Is
concrate durabllity or the extent to which it
is imparmeable. High traffic volumes gan-
erate high levels of carbon dioxide, which
react with moisture to form carbonic acid
(H:CO4 or ‘acid of air' as the anclents called
it). Carbonic acid permeates concrete if
the concrate permeability is inadequate.
Eventually, it makes its way through to,
and reacts with, the reinforcing bars caus-
ing corrosion (iron (Ill) oxides Fe,0.nH.0)
and metal expansion, therefore weakening
the structure.

Similarly, sulphuric acid (H;30.) 15 also
soluble in water. As consequence of
sulphur baing present in certain fuels
and being combusted, as in diesel
engines, the sulphur in the fuel first bums
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to sulphur dioxide (50:), then combines
with excess oxygen to form sulphur trioxide
{S04). In the presence of water vapour, the
S0, is converted to sulphuric acid. If it per-
meates concrete, It has the same effect as
carbonic acid,

As Derek Nash, on-site laboratory man-
ager, says, “If the compaction of the
concrete - the process which expels
entrapped air from freshly placed concrete
and packs the aggregate particles together
o increase the density of concrete, or the
suitabllity (fineness) of the aggregate [s
inadequate, oxygen will not be eliminated
from the concrete and this will give rise to
higher permeability. Fortunately, with the
collaboration of Afrimix, we have been able
to consistently achieve the required stand-
ards" he sald.

Craig Shearar, site agent for contractors
Rumdel Cape, explained that the new road-
widening sections, on either side of the bar-
rier /retaining wall, are being constructed
off a roadbed with a layer of 150 mm lower
select and a layer of 150 mm upper select

using natural gravel obtained from a guarry
in Muldersdrift. On top of this is a layer of
300 mm stabilised subbase using cement
supplied by Afrisam. Above this is a 90
mm layer of bitumen-treated base topped
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with a 50 mm bitumen rubber asphalt
semi-open (BRASO) layer (see side box).
Where existing concrete road exists, It is
checked for defects and repaired using fast-
setting concrete mixtures and the entire
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existing concrete road will be given a stress:
absorbing membrane interlayer (SAMI) (see
side box) and a 40 mm BRASO layer
above that.

However, the biggest and by far the
most dangerpus challenge was managing
road traffic, To road users, this particular

Motorists along this
route simply ignore the
designated 80 km per
hour speed limit while
construction is going on

stretch of road, perhaps because of its
roller coaster feel, is a veritable racetrack.
UWP/Nyeleti's Pleter Steenkamp, overall
RE on the project, describes this section of
highway as a danger zone. Cars, motorcy-
cles and even a few trucks, fortunately not
all, scream along at speeds far in excess
of the designated 80 km/h speed limit -
imposed while construction is underway.
Even with the heavy concrete safety barrk
ers in plage, it is éxtremely intimidating. At
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certain points along the route, exit/entry
points to the work area are dangerous.
Because the speed at which irresponsible
road users are driving - and despite traf-
fic delineators clearly visible up to 500 m
away, plus two flagmen signalling the entry/
exit points - drivers do not always have the
time or space 1o move into the left lane and
collide with slow-moving trucks entering or
exiting the work area in the median.

Sadly, and frustratingly, despite facts and
figures being supplied to the Johannesburg
and Ekurhuleni metropolitan police forces,
there has not even been a visible policing
presence, let alone traffic law enforcement.
Between them, they do not always agree to
who is responsible as the project straddles
bath metros,

MNonatheless, so far 80 good! SANRAL (the
client), the UWP/Nyeleti JV (the consulting
engineers and and Rumdel! Cape (the con-
tractors) have done a sterling job with the
project on track and within budget. as

BELOW Workers prepare reinforcing
bars and shutlering for a concrete pour
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