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Specialised
structural know-how

The requirements to ensure
aafely whera explosives are
regularly handled, where
objects may fall many
hundreds of metres down
deep mine shafts if they are
not handled and secured
properly, and where the
hoisting and braking
systems moving
conveyances.in a shaft may
fail, are complex. It is,
therefore, not surprising
that the Southern African
Institute of Steel
Construction has placed
mining on the agenda.
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B mining civils

Significant structural know-how embodied in
mining recently received the special attention
it deserves. By David Poggiolini

hat is claimed 1o be first dedi-
cated intermational conference
on structural engineenng —

focusing specifically on mining structures
- was hosted by the Southem African
Institute of Steel Construction this year.

Dr Geaofl Knge, engineering manager
structures for Anglo Amercan, noted at
the Structures for Mining & Related Mate:
rigls Handling Conference 2009, that
structures generally associated with the
mining industry hold a unique place. espe- _
cially because of the safety and functional 2
demands of mining. " The requiremeants E
are complex to ensure safety wheare 5
explosives are handled reqularly, where
obects may fall many hundreds of metres
down deep mine shafts if they are not
handled and secured properly, and whera
the hoisting and braking systems mowving
conveyances in a shaft may fail. The diffi
culties associated with defining loads in
a context where the size of matenal, the
speed of possible uncontrolled travel
befare impact, and geemetric dimen-
sions may not be well known, are very
significant. These structures must with-
stand pounding from crushers and vibra-
tion from feeders and screens. They

must function reliably in aggressive
chemical environments and be flexibile to
facilitate the changes required by pro-
cess improvements and updated ore-
body definitian,

It is not surprising that South Africa
was chosen as the venue 1o host the first
of what 15 hoped will become a senes of
intemational events, cunmdenng its
mature mining sector with the deapest
gold mines in the world

Some of the highlights of the confer-
ence‘included a direct life-cycle compar
son between concrete and steel head-
gears, the use of survey technology in
the design of underground structures,

corrosion expenences and hot-dip gal- Engineering at its best

vanised steel on a major South African Mining structures must withstand pounding from crushers and vibration from feeders
gold mine. Included in the proceedings and screens; they must function reliably in aggressive chemical environmants and
was a thorough update of the masswve offer flexibility to facilitate the changes required by process improvements and
Impala Platinum Shaft 16 project updated ore-body definition,
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B mining civils

Concrete or steel?

Nicholas Henderson of Hatch has tned o
answer the commaonly asked guestion at the
start of a project: What type of headgear
should be used - steel or concrete? He
noted that the factors influencing the choice
of headgear included constructon, maimnte:
nance and demolition costs = all making up
the entire ife-cycle cost of the structure. An
important aspect 18 also the construction
schedule with epvironmental issues and
recycling of matenal also becoming an
impartant consideration

Henderson's comparison noted that a
structural-steel headgear would have a lower
capital cost whereas concrete headgear pre
sented lower life-cycle cost, From the analy-
sis conducted, the cost difference between
concrele and steel headgear 15 negligible
when compared to the schedule Implication
of eonstructing concrete headgear. As Hen-
derson noted, reducing time on the ontical
path and, thiereby, bonging product to the
market earlier is the overriding consideration
whien selecting a type of headgear with both
options technically feasible

As part of the comparison, Hatch devel-
oped a bill of quantities for bath oplions.
Henderson noted that, in terms of the con-
crete headgear, the quantities were split
into the man components: concrete vol-
ume in the walls, floore-and foundations,
the formwork required and the reinforce-
ment. The concrete headgear would also
require some structural steel in the flaors
at various levels

However the struclural-steel headgear
was assumed o have concrete below the
bank with steel above. Beams were sizad
and a tonnage of steel n the pnmany-and
secondary members was aestimated
Cladding and insulation was also measured
in the bill. This would be applicable to the
Canadan pricing option and excluded from
the: South African pricing.

Henderson noted that, according to the il of quantities, the
total capital cost of steel headgear was B53 655 550 while the
concrete variety cost RSB 661 125,

In terms of maintenance, Hatch assumed that a design life of
100 years was required for the project and that routineg mainte-
nance would be undertaken on bath headgear options. The
steel headgear would have an annual maintenance cost esti-
mated at 1% of the capital cost of the structural steel, including
the cladding, amounting ta R161 580. In terms of the cancrete
type, the steal floors within the concrete headgear would have
a routine annual maintenance cost estimated at 1% of the capl-
fal cost of the structural steel; amounting to R20 250. In terms
of steel headgear, svery 10 years, 5% of the cost of the struc-
tural steel, including the cladding, will be tsed on more expan.
sive maintenance: amounting to RBOT 750. Mantenance costs
every 10 years on a cancrete structure, however, will total
R101 250. Every 20 years. 5% of the cost of the concrete in
the headgear will be used for maintenance totalling A546 625
The maintenance costs of concrete headgear over 20 years
would amount to-RT 393 207.
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Hatch assumed that a design life of 100 years was required for the project and that
routine maintanance would be undertaken on both headgear options,

The hnal stage in the life cycle of the head gear is the gost
invaived i demofition, &t was assumed that both headgears
would be demalished after 100 years, In terms of steal head.
gear, the demolition cost has been assumed to be 50% of
the value of the concrete portion of the estimate for bath
headgears; amounting to RS 466 250. This 15 opposed to the
R13 932 075 associated with the concrete type. Henderson
noted that the salvage value of the structural steel would
campletely offset the cost of demelition of the steel portions
of both headgears. In terms of concrete headgear, no salvage
value was assumed (o be denved from the reinforcing steel in
the headgears

Henderson also noted that the time taken to construct a con-
crete headgear had sgnificant implieations to the eritical path
of the praject. A structural-steel headgear is. typically. favoured
as it can be fabricated off-site and assembled in large portions
next tothe shaft before being positioned over the shaft. This
limits the delay in the critical shaft-sinking schedule. In the case
of the contrete headgear, it is envisioned thal the shaft time
reguired would be in the order of six months as opposed to
three months for steel headgear.
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