Shuaiba Maqalrcadbridge

ShuaibaMaqal Road Bridge

ErnstHerz

1 General Description

In the course of building the expressway in the vicinity of
Basrah, Irag, twas hecessary to buikithe Shuaiba Maqgal
Road Bridge. This bridge is a swing bridge of stesl con-
struction, aliowing navigation along the Basrah canal
when in the open position. The company Waagner Biro
received an order to supply and assembie the complete
bridge from the specifying authority, the Ministry of
Communications, Republic of lraq.

The construction followed a design produced by the
engineering consulting from Secom in Grenoble. An
averall view of the bridge is shown in Fig. 1.

This swing bridge has a length of 8§6.2 meters, carries a
four lane highway with a total width of 15 metres, and aiso
two footways with awidth of 1.65 metres on each side, 50
that the overail width of the bridge is 18.3 metres.

As the bridge operating system differs fromthat normatly
found, this will be described in some detail.
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Fig. 1: Shuaiba Maqgal road bridge, general arrangament

RE 03 129/10.87



Shualba Maqat roadbridge

2 Bridgebearings

Traffic loads on the bridge, and also the weight of the
bridge are carried on a centre pivot. This type of support
has been used sinca the tum of the century on various
swing bridges. The centre pivol carries both vertical and
radial forces. While the bridge is swinging and also white
1 is inthe open position, the entire weight of the bridge is
carried on the centre pivol.

In order to stabilise the bridge, an additional 6 balance
wheels are brought into play on a pitch circle of 16 metres
diameter. These rollers are unloaded when the bridge is
in the traffic position and are only operated during the
slewing operation. The load is placed upon them by
means of an hydraulic cylinder (seg Fig. 2).

3 Lockingsystem

In the traffic position, the bridge is suppored on the
centra pivot as already mentioned. In order to stabilise it
on the longitudinal axis, external main carriers are in-
stalled. In the lateral direction at the bridge centre, two
locking mechanisms are instalied. At both ends of the
bridge three other locks for both locking and supporting
the bridge are also installed. Thus there is a lock at the
bridge centre pivot that takes the load of the weight of the
bridge plus that of the traffic. The locks are dasigned as
combined lifting and locking davices, that is, while the
locks are being pushedinto position, they simuitaneously
Hft the bridge in order to position it accurately in the traffic
position. A cantering lock is installed at each end of the
bridge. Fig. 3 shows the construction of such a lock.

4 Theslewdriveforthebridge

The rotary drive to the bridge is achieved by two double-
acting hydraulic cylinders. The arrangement of the cylin-
ders is itustrated in Fig. 4. Fromthis diagram the arrange-
ment of the six balance wheeis described in point two can
also be seen. The hydraulic cylinder has the following di-
mensions:

Piston diameter 250 mm
Piston rod diameter 180 mm
Stroke 2680 mm
Damping 2x99 mm

During slewing operation, the cylinders work in opposi-
tion one cylinder extends while the other retracts.

Fig. 2: Shuaiba Maqal road bridge, detail whas!
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Fig. 3: Shuaiba Magal road bridge, locking mech

Fig. 4: Shuaiba Magal road bridge,
rotating drive system
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Should a problem occur, the bridge may be operated with
a single cylinder. The construction of the hydraulic sys-
tem.can be seen in Fig. 5.

At both the fult bore and the annulus sides of the cylinders
special counterbalance valves are installed directlyinthe
cylinder heads. it is thus ensured that during the entire
movement operation, the bridge is hydraulically sup-
ported and can not “run away” due o wind loads, ofr
effects of inertia during the deceleration process.

Pressure is supplied by a variable displacement axial
piston pump. Pump displacement is varied by amechani-
cal gearbox driven by an electric motor.

Acceleration of the bridge is by swivelling the pump from
0 to maximum displacement. Swivel tima is adjusted so
that the bridge take 22 seconds to reach maximum slew-
ing speed. On approaching the end position, the pump s
swivelied back in 22 seconds to a creep speed.
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Fig. 5: Shuaiba Maqal road bridge, hydraulic rotating drive system
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As shown in Fig. 8, the creep speedis approximately 10%
of maximum speed. This speed is used to Mova the
bridge slowly into either the open position or the traffic
position.

The cylinder stroke has been so designed, thatthe bridge
comes o rest within the normal operational stroke.
Shiould a failure oceur, and the pump not swivel back, the
emergency damping built imo one of the cylinders be-
comes effective. This emergency damping is ¢capable of
bringing the bridge gently to a standstill eventhough the
pump is delivering full flow. In order to prevent shock
oceurring when the bridge Is being stopped fogether with
the resulting large forces which would occur,

/ y=15mimm
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Fig. 6: Shuaiba Maqal road bridge, rotating drive diagramm

As mentioned, the bridge is hydraulically retained during
the entire hydraulic operation. When the bridge has been
piaced in the traffic position, the hydraulic tensioning of
the bridge is released via special vaives, so that the
centering lock can position the bridge accurately.

During this process, the drive cylinders can be extended
and retract at atmost zero pressure.

5 Hydrauliclockingsystem

For the comtrol of the locking cylinders and balance
wheels, a separate hydraulic system is instailed. The
design of this system may be seenin Fig. 7. Pressurised
il to this system is supplied by 2 fixed displacement axial
piston pumps. The cylinders are individually controlled by
suitabie sclenoid valves. As some of the cylinders exiend
and retract together, each cylinder is equipped with flow
control valves so that the pump output is divided correctly
and simultaneous operation of the cylinders is ensured.
in addition, each c¢ylinder is equipped with 2 counter
balance vaives sothat the locks can be heidin any requir-
ed posttion.

Fig. 7: Shuaiba Maqgal road bridgs, hydraulic locking system
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Fig. 8 shows one of the hydraulfic cylinders for the locking 6 Powerunitdesign
system built on counter balance valves and flow control

valves. .
The power units tor the siew drive and for the operation

of the locks are mounted on the certre pivot. The oilfeed
from the centre pivot to the rotary bridge is via a hose
system.
The arrangement of the power units in the centre pivot is
shownin Fig. 9.

Fig. 8

Fig. 9
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