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SUDAN BRIDGES

(By F. N. STEPHENS)

The latest addition to the Sudan Bridges, viz: The Omdurman Bridge, recently opened
by Sir John Maffey, forms a further link in the chain of progressive development, which has
marked the policy of the Sudan Government since the British occupation.

The first of the modern bridges to be built was the old Atbara bridge over the mouth of
the Atbara, which had to be provided to carry the Sudan Military Railway during Kitchener’s
advance. This Bridge, as far as is known, is carried on pairs of cylinders, which were sunk by
compressed air, and the superstructore, which has since been renewed, was erected by an Ame-
rican firm of Engineers,

The original piers still remain, but the original girders, which were of the pin truss type,
were found insufficient for the increasing axle loads and were replaced by modern rivetted
trusses during the low river season of 1911.

In 1906, when the development of Port Sudan was well under way, and the Port Sudan
to Atbara railway completed, it was decided to provide a bridge across the Northern arm of the
harbour, connecting the railway with the quays. In order to facilitate the passage of vessels
an opening bridge was necessary, and the type chosen was a rolling lift span of 120 feet ope-

ning, and provision is made for a double track of railway; it carries only at present one line
of track and a carriageway.

This bridge carried out under the auspices of the Public Works Department, was the first
of the Cleveland Bridge Co’s. series of bridges in the Sudan, and was completed in the Au-
tumn of 1907.

Prior to the erection of the Port Sudan Bridge, a survey had been made of the sites of
the Blue Nile Bridge and the White Nile Bridge at Kosti, and immediately after the completion,
the Blue Nile Bridge at Khartoum was commenced. The construction of the Blue Nile Bridge
was a much more formidable proposition than had been undertaken in the Sudan heretofore,
but rapid progress was made with the preliminary works, and by the flood of 1908 it so proved
that too rapid progress had been made with the river staging, as despite all efforts to protect
it, two complete spans of staging, representing months of work, were washed away, but the
piers then sunk remained intact.

After this mishap, it was realised that the type of staging would have to be altered, and
the erection speeded up, so that at least five main spans would be self-supporting before the
following flood.

The material was forthcoming, and it only remained to make provision for the erection
of the steelwork to be carried on during the night, but the task was only just accomplished,
as the day after the fifth span was considered self-supporting and the camber blocks drawn,
several bays of the staging subsided owing to scour by the flood. g

In April of 1910, construction trains commenced to cross the Blue Nile Bridge, partly on
steelwork and partly on staging, in order to proceed with the new railway construction, and
incidentally to lay out Khartoum Central Station, The Bridge proper was not finally completed
and opened for traffic until later.




— Y4 —

This bridge, apart from the difficulties encountered, in the construction and depth to
which the piers were sunk, is definitely the most important link of communication in the pre-
sent railway system. It consists, neglecting the short approach spans, of seven main spans of
213 feet and one rolling Lift Span giving a clear opening of 100 feet. It carries, in addition
to a single line of railway, a readway of 20 feet, and cantilever footpath of 11 feet.

In order that as little delay as possible would take place in the construction of the railway
to Kosti and El-Obeid, it was found necessary to commence operations at the site of the Kosti
bridge before the Blue Nile Bridge was completed, and before the railway extension, South of
Khortoum, had been commenced.

A site had been selected about three miles south of Kosti, and borings had been taken
in the summer of 1906. Work was actually commenced at the site in the winter of 1909.
The construction here presented no difficulties. as far as the flood wos concetned, but others
presented themselves in the form of mosquitoes, malaria and sudd.

The plant and materials were transported from the depot at Khattoum by barge and the
work progressed in accordance with programme untill the summer of 1910, when, owing to
the works and floating craft being completely enveloped in “O0Om SOOF” and the prevalence
of malaria, the entire personnel had to be evacuated to Khartoum for three months.

As mentioned before, this bridge presented no engineering difficulties, as a solid founda-
tion was reached, in most cases, without deep sinking, and in the case of clay foundations on
the West side, the piers have a penetration of 40 feet.

The bridge is of a very simple and serviceable design, the masonty piers being carried
in oval caissons, which were sunk by compressed air. The spans are of 150 feet and the
swing span gives a clear opening of 100 feet each side of the swing pier. In this case only

one line of track is carried, and six foot wide footpaths are provided on the outside of the
main girders,.

The works concluded at Xmas, 1911, just as railhead reached the site, so that construc-
tion proceeded West without interruption.

The renewal of the superstructure of the Atbara Bridge brought to a close the work of
the Cleveland Bridge Co. in the Sudan and, in fact, the end of all bridge building until
after the War,

The Great War intervened, when destruction took the place of construction and no
further bridge schemes were mooted until January 1925, when a concession was obtained by
a financial and Engineering group, now know as the Sudan Light and Power Co. Ltd., for
the extension and improvement of the existing public utilities, and the scheme included the
provision of a bridge across the White Nile, connecting Khartoum and Omdurman. Dorman
Long and Co. Ltd., being represented in the new Company, the construction of the bridge
was entrusted to them.

The site of this bridge had been selected and particulars taken in 1909, so that by the
Autumn of 1925 it was possible to commence work on the site.

With the milder conditions of the white Nile flood, proximity to Khartoum making la-
bour and housing easy, only the handling of the vast amount of material, in two short seasons,
caused any anxiety in the minds of the builders.

The foundations, 19 in all, were completed in two low river seasons, while the super-
structure could be carried on during the flood season.

The bridge is the most interesting and significant of the bridges in the Sudan, uniting,
as it does, the modern city of Khartoum with the old seat of the Mahdi’s rule, and bringing
the greatest advantages of civilisation to the 80,000 native inhabitants of Omdurman,




A short description of its construction may be of interest.

The bridge was designed, manufactured and erected by Dorman Long & Co. Ltd. Is con-
sists of seven fixed spans ‘of 244 feet and an electrically operated swing span of 304 feet,
the latter giving two clear openings of 100 feet each for the passage of river traffic.  The
length of the bridge, including the approach embankments, is 3,500 feet. It carries a road
with a width of 28 feet, and a single line of track for the new electric tramways. Provision
has been made for the addition of two footpaths, each 11 feet wide, should it become necessary
owing to pressute of traffic. These paths can be carried on brackets outside each main truss,
but of would not be suitable for vehicular traffic. The bridge spans are formed by trussed git-
ders braced, the cross girders are plate girders, and the floor beams carry steel roughing and
are themselves steel joists.

The depth of the main trusses is 36 feet at the centre of the boom, the centres across the
bridge being 30 feet. The underside of the bridge is 9~ 37 above high Nile.

A total weight of steel work in the bridge, not including the cylinders and caissons,
3,136 tons, the fixed spans each weighing 382 tons. the swing span weighing 465 tons. The
total weight of steelwork used in the caissons and cylinders being 374 tons, The piers con-
sist of two cylinders braced together and founded on caissons, the caissons for the fixed spans
being 16 feet in diameter and the cylinders 10 feet, whilst the swing span had caissons 33 feet
in diameter and cylinders with a diameter of 30 feet.

The piers have their foundation at an average depth of 47 feet below High Nile. This
was, of course, done by means of compressed air.

The approach embankments extend for 820 feet and 634 feet respectively.

The swing span, with its roller path of 26 feet diameter, is operated by a 20 H. P. motor
and two 6 H. P. motors.
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SUDAN

BRIDGES

DATE OT
ERECTION

NOS. OF
OPENINGS

SITE LENGTH WIDTH SPAN COST

L.E.
100,000

REMARKS

Atbara Over Atbara at Ki-

lom. 309.

Over Blue Nile at
Kilom. 3.

Over White Nile at
Kilom. 372.

Over Atbara at Ki-
lom. 432, Kassala—
Gedaref Line.

Over White Nile at
Junction of White
& Blue Niles.

1899 1047 16 1477

Khartoum . 1909 1640° 67 | 36’ 218’ 250,000
11 L ﬁ
155° 130,000
2427

150°

1 Span lifting

Kosii . . 1911 1482 34" | The 242’ Span is supported

its centre and is a Swing Span

1927 1060 17’ 100,000

Khashm El Girba

Omdurman . . 1928 244’

304"

969,000 | The 304’ Span is supported at

its centre and is a Swing Spamn.

2012
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