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Gulf Cement Co.'s factory manager, A.K. Naseeruddin, describes the reasons for
choosing a dome storage silo for the UAE’s largest cement plant in Ras Al Khaimah.

Introduction

Gulf Cement Co,, the largest single-stream cement
company in the United Arab Emirates undertook an
major expansion project in 1997, to increase its kiln
production capacity from 3300 tpd to 4000 tpd, equiv-
alent to 1.25 million tpa of clinker. The company is
ideally located approximately 500 m from the foot of
a limestone guarry, and 1500 m from the sea port of
Mina Saqr.

The decision was made to build an additional silo,
to control pollution and maintain the quality of the
clinker which is exposed to rain, to avoid transporta-
tion losses, and to avoid double handling of clinker to
and from the open yard. A feasibility study was car-
ried out prior to the construction of the silo, which
incorporates extraction systems for both grinding
mills as well as truck loading, to store up to one
month of production,

The project consisted of:
® Connecting the existing belt conveyors with the

new silo for feeding and discharging clinker.
® |nstalling dust filters at various transfer points.
® |nstalling an extraction arrangement for clinker

from the new silo.
® Establishing a truck loading arrangement for load-
ing clinker to outside parties / additional storage
elsewhere.
® Modification of the gypsum feeding facilities.
A detalled evaluation was carried out to compare the
dome clinker silo with a nermal conventional con-
crete silo, From the technical perspective, both tech-
nologies are waorth considering and are equally good.

However, it was decided to construct a concrete dome
clinker silo with a storage capacity of 110 000 t, as it
offered the following advantages:

Lowest investment for higher capacity silo.
Insulated storage building,

Full utilisation of dome.

Maximum water proofing

Reduced manpower for construction.

Lower operating costs

Lower maintenance cost,

B0% reclaim of stored clinker, and the remaining

extractable by wheel loader dozing.

Operational safety.

® Environmental control when loading reclaiming
and during construction,

® Simple foundation requirements.

& Rapid construction regardless of weather,

® \firtual elimination of condensation.

This project made extensive use of incentive contracts
in order to achieve its budgetary, schedule and quali-
ty objectives, and this task was handed over to the
project division of the company.

It is interesting to note that the dome silo is able
to handle heavy loads and easily withstand high
winds and seismic events. The strength of the dome is
much greater than 4000 psi. It is also worth noting
that the stress created by the 300 mph wind in this
area would increase the compressive pressure in the
concrete shell to a 1098 psi. The shell is allowed 2394
psi using design strength of 4000 psi,

The thin shell of the concrete dome is not flat,
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therefare the maximum air
pressure against the dome,
404 Ib/ftt, could not be
realised. As the strength of
the dome is much greater
than 4000 psi, the margin
of safety is probably closer
to 3 or 4,

A hurricane does not
exert enough pressure on a
dome to even be noticed.
As explained above, the
dome can easily withstand
the stresses of a tornado,
However, there is a chance
that debris carried by a tor-
nado could cut the surface
membrane, and if the
debris contained a large
timber or metal object,
under certain conditions, it
may puncture the dome
However, the puncture
would be wvery local and
would certainly never
cause a serious collapse of
the dome. Possible damage
to the doors or windows
may occur if there was
rapid decompression
caused by the tornado.

For most domes, the
more likely disaster would
be earthquakes. The worst
area in the USA list is seismic
zone 4. From analysis (see

by Dr Arnold Wilson, Phd,
PE, C5E) it is easy to see that
the earthgquake forces do
not even approach the
design strength of the thin
shell, reinforced concrete
dome, which is built for
every day usage. It would
take an external force many
times greater than an earth-
guake to even approach the
design strength of the con-
crete itself.

Construction

of dome

The hemispherical shaped
110 000 t capacity (diame-
ter 60 m and height 40 m)
concrete dome, with tun-
nels, was built by Dome
Technology, USA. Prior to
construction, the soil bear-
ing capacity at the site was
investigated by a geotech
nical company. Based upon
anticipated site settle-
ments, the ring beam
spread footing was



Feeding and extraction arrangements

designed using noermal dome construction technigues,
along with tunnels for withdrawal equipment (Figure
1) and the modification of existing equipment which
would allow for adjustment in the future. These cre-
ative design efforts helped to minimise everall project
costs and assisted in meeting the budgetary goals;
Prior to commencing construction of the concrete
storage dome and the new and modified tunnel and
ring beam, spread footing trained and certified tech-
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nicians attached a fabric form to the foundation and
inflated the form with dual inflator fans te a prede-
fined internal air pressure (Figure 2). This inflatable
form remains in place as the finished roof of the
dome, It is water tight and has a pleasing, smooth
appearance. Once the air form (a thin, tough mem-
brane made of an impermeable vinyl reinforced with
polyester material) reached the required pressure and
shape, polyurethane foam was sprayed in a 50 mm

Bl Belt conveyor
BY Crane
Bla Dedusting unit

B8 Lift

B15 Belt conveyor
B21 Chute
BZ6 Ba

B19 Belt scale conveyor B20 Dedusting unit
B23 Chute B25Belt con

B2E MO22 belt conveyor modification Bar slide gate

MV2 Existing conventional sllo MV3 Dome clinker sllo

Flow
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B2 Two way distributor B4 Belt con
B11 Belt conveyor

B16 Two way distributor B17T Belt con

BS Chute B Dedusting unit
B12 Bar slide gate B13 Belt scale conv
B18 Bar slide gate

B22 Chain ty icket elevator

2 gate

B30 Belt scale com
MEZ Dedusting unit

MV Existing conventional silo

MT2 Truck loading
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