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FEATURE OF TECHNICAL SERVICE 

Subject
A double swing rail bridge over new Suez canal and upgrading of the

existing bridge over old Suez canal – El Ferdan / Ismailia (Egypt)

Carried out by SGAI Srl di E. Forlani & C.

Client
Sinoma CDI (Final Client: Ministry Of Defense / Egyptian National 

Railway)

Service length January 2019 – December 2019

Value of works € 90.000.000,00

Categories value S.06 €12.000.000,00
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El Ferdan Railway Briges – SGAI APPROACH

The calculation was performed according to the following approach:

• preliminary geotechnical calculations, with classic formulations (getting reasonable solution);

• defined and verified the solution with classical formulations;

• geotechnical verifications and global stability with geotechnical models (2D and 3D);

• structural verifications with structural finite element software, soil interaction with adequate stiffness matrix (derived from geotechnical

models and calculations).

The service also provided for the design of additional structures made necessary by the specific construction site of the bridge and in

particular:

• Provisional support preparatory to the excavation of the central pile of the New Bridge, consisting of a steel sheet pile wall

• Bulkhead of steel poles in a double row, connected by a concrete plate in order to protect the bridges from any impact of the boats.

Planimetria generale dell’infrastruttura
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Photomontage of the new infrastructure

El Ferdan Railway Briges - 3D structural analisis and FEM numerical modeling

El Ferdan Railway Briges - Description

The bridges are a double swing type, rotating on the two central piers over a rim-girder system with rollers. On

the upper part the bridges are bear on the rim girder by means of 8 bearing supports. On the lower portion of

the rotation-gear, the load is transferred to the foundation by means of 112 rollers. The dimension of the

rotation gear allows to transfer vertical forces and bending moments in both directions to foundation slab and to

38 piles (D=1.5m / L = 30m).

At the two abutments the bridges are retained by anti-uplift restraints activated in opened and closed position.

In closed position, a partial longitudinal continuity of the deck is provided by means of shear connections at the

middle span. Both the portions of the swing bridges are composed by two cantilevered lattice truss, 150m and

170m long, respectively. The total length of the bridges is 640 m, while the interaxis between the central piers

is 340 m. The allowed navigable channel after the final widening of the Suez Canal will be 316 m,

corresponding to the distance between the new permanent protection jetties.

The height of the bridges varies gradually from 15 m at the middle-span, to 60 m over the main piers.

The transverse interaxis between the main lattice trusses is equal to 11.4 m. The lower deck has the same width,

locally enlarged to 15.8 m over the central piers to accommodate the bearings over the rim-girder. The deck is

composed by an ortotropic steel slab, resting over cross-girder with approximative interaxis equal to 4 m. Two

longitudinal stringers with interaxis equal to 1.5m support the sleepers and the longitudinal rails as well.
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