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Abstract— Prestressed concrete box-girder bridges built
using the cantilever method are designed for spans between
60 m and 300 m in length. This technique has to compete
with a numeral of dissimilar solutions operating within this
genuine wide range of spans. They are in competition with
girder bridges with a complex concrete and steel framework.
If the geometry of the supported road having compatibility,
they also have to compete with incrementally-launched
bridges completed from prestressed concrete, which are
frugally viable for spans of between 35 and 70 m.
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I. INTRODUCTION

The cantilever construction method is a very ancient
technique, in which a structure is built over ground level.
This method is most widely used technique for the
construction of large prestressed concrete bridges in France
and all over the world. As far as prestressed concrete is
concerned, construction by the cantilever method mostly
applies to bridges whose decks can be mutual with straight
or horizontally curving beams and which are built out from
their piers, with cast-in-situ segment. Here we will discuss
about cast-in-situ method.

Il. TECHNICAL PROCESS

A. Description of the Method:

This construction method contains of establishing the
common of a bridge deck without falsework at ground level,
by working in following sections known as segments, each
of which is cantilevered out from the previous segment.
When a segment is built, the prestressing tendons fixed to
the edges are tensioned after that firmly attaching them to
the previous segments and now forming a self-supporting
cantilever which assists as a support for the coming after
operations.

B. Construction is carried out:

1) Regularly/symmetrically in general, either side of a pier
in order to minimize or reduce the moments transmitted
to this support during manufacture; the resultant double
overhang is called a balanced cantilever.
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Fig. 1: Symmetrical construction from a pier

2) Sometimes asymmetrically on a single side of a
balanced cantilever, when the additional side is already
joined to the end-to-end span.
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Fig. 2: Over-cantilevering construction
3) More rarely and not commonly from an abutment; in
this case, the overturning moment exercised by the span
is compensated for by an appropriately dimensioned
counterweight which forms portion of the deck itself.
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Fig. 3: Construction by the cantilever method using
counterweighted spans
Although it is probable to build an entire structure
by the cantilever method, the majority of structures contain
cast-on-falsework sections at the extremes of the end spans.

I1l. GENERAL DESIGN

Let us start by covering the more general features of the
design of bridges by box girder decks constructed by the
cantilever method layout of the supports, choice of a cross-
section and deck height difference law. It goes on to define
the more precise characteristics of the project: plan of a
simple cross-section, layout of the segments and ratios of
materials. Here it would be individual covers road bridges.

A. Distribution of Spans:

The simplest structures are completed by main spans of
indistinguishable length and this will allows the construction
of identical cantilevers, which simplifies the design of the
manufacture and concrete casting equipment used and
develops output. The end spans are usually extended than a
half-cantilever and the added length, representing 10 to 20
percent of the length of the main spans and it is usually built
on falsework as this is usually the furthermost cheap
method. It helps to balance out the moments in the
dissimilar spans under functioning loads and guarantees
positive support reactions on the abutments.
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Fig. 4: Distribution of spans for a simple bridge constructed
by the cantilever method
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B. Slenderness Ratio and Shape of the Intrados:

1) A constant depth is well suitable to geometrically
complex structures specifically, very curved bridges;
the identical applies to structures situated in complex
areas, if it is possible in urban sites, interchanges, etc.

2) A variable depth is usually quite well suited to deep
valleys and large watercourses.

3) At its most outstanding sections, it is often a good idea
to highlight confident sections of the gap by using spans
of adjustable depths.

C. Constant Depth:

When the main spans of a structures are less than 65/70 m
long then bridge decks of a constant depth are usually the
most .cost-effective. It is for the reason of savings make
simpler the formwork tools for the deck and reinforcement
for the deck-are-much-greater-than any conceivable savings
in materials. Though, a minimum of 2.20 m is required for
suitable movement inside the box girder.
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Fig. 5: Slight shifting 3 of the piers for a structure of
constant depth
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D. Parabolically Variable Depth:

Only in standard cases, the depth at the pier hp is among
1/16 and 1/18 of the length of the span in question. The
depth at the top/crown is generally between 1/30 and 1/35 of
this comparable distance, with a minimum of 2.20 m for
ease of movement inside the box girder.
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Fig. 6: Parabolically variable depth

IV. STABILITY SYSTEMS FOR CANTILEVERS

A. Stitching by Prestressing:

Stitching over prestress tendons is the furthermost widely
used method for stabilising cantilevers throughout the
construction. In principle, this is the most cost-effective
method for spans of less than 120 meters in length and
whose fairly massive piers offer a large crosshead surface.
The method consists of tensioning vertical reinforcements in
order to protect the segment on pier to its supports.

Fig. 7: Stability stitching by prestressing

At the time of construction, the segment on pier
rests on a set of impermanent blocks on either adjacent of
the bridge bearing. The use of the conclusive bearings
during the construction of the cantilevers is not suggested
because there is a significant risk of damage and, in any
case, it is crucial to adjust the bearings at the end of
structure.

B. Temporary Pilings:

Under this method increasing the center distance between
the temporary support blocks by placing them on temporary
metal/concrete pilings. This is only possible when the bridge
deck is located at a reasonable height above the ground and
it necessitate to be less than 15 meters or so.

This method is used on terrestrial sites in situations

which is:
For total lengths in excess of 100 meters. When the pier
head dimensions are concentrated, often for architectural
motives. When the pier shafts do not have enough resistance
to flexion to steady the cantilever on their particular. This is
a feasible solution for aquatic sites, provided that the pilings
are reinforced on the foundation bulkhead for the pier.

The cantilever is normally stabilized by two pilings
positioned symmetrically in relation to the pier. Though, a
cantilever may sometimes be stabilized by a single piling,
particularly when:

The site is obliged to track a fixed order of
assembly/casting. A change in weight due to the geometry
or to the use of lightweight concrete disturbs both of the half
cantilevers. The construction is a portal bridge, as the portal
legs not to take up the vertical loads till the cantilevers are
connected. Vertical prestressing on pilings normally
completes this system.
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Fig. 8: Stability provided by a single piling

C. Design of Pier Head Units:

The size of the permanent bearings differs according to the
structures: from 0.50 x 0.50 m for structures with short total
spans to 1.10 x 1.10 m or more for large spans structure.

In the nonappearance of such cases, it is possible to
estimate the diameter of the pot bearing by considering as
that the elastomer stress reach 30 MPa under these same
dimensions of the plate can be estimated by considering that
the stress on the concrete of the pier is restricted.

This surface area is considered using a pressure of
13 to. 15 MPa at the SLS under the same conditions as
declared above for modestly-sized structures in which the
bridge deck rests-on-covered-rubber bearings. In both cases,
the least projecting ledge on the surface of the pier is 15
centimetres.
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Fig. 9: Pier head design

D. Design of the Segment on Pier:

The design of the sections on piers and pier head units must
include the constraints associated with the cantilever
stability systems from the outset, Certainly, stability systems
which cross the segment on pier vertically, prestressing
tendons or bars, affect with the cantilever tendons situated in
the upper gussets, the deviator tubes used to house the
continuous external tendons and the dispersion supports in
the anchorages for the exterior tendons on the pier.

In every single case, the stitching system shall be
designed to transmit the forces towards the support blocks as
directly as possible.

If it is thinner, the stitching tendons authorization
into the crossbeam on the pier if it is very thick or close to it
and in proximity to the webs. A system consisting of anchor
blocks, a distribution beam and vertical uprights must also
be imagined for the show of the jacking force when the
cantilever has been completed.

Fig. 10: Adjustment of a prefabricated segment on pier

V. CONCLUSIONS

Prestressed concrete box-girder bridges constructed using
the cantilever method are designed for spans between 60 m
and 300 m in length. Inside this very wide range of spans,
this technique has to compete with a number of different
solutions operating.

Finally, construction using elements of 3 to 4 m in
length is profitable in terms of the formwork tools required
for the bridge deck, even if the spans are few in number and
of different lengths it doesn’t matter. The small size of these
components also helps to limit the weight of the elements to
be assembled, thus reducing the cost of the installation
equipment, in the case of prefabricated segments.
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