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Abstract- Cable stays Bridge is a tower, main beam and
wiring structural system. As a cable system, one of the long-
term bridges is of great importance. This article analyzes and
studies briefly cable-stayed bridges' stress characteristics,
bridge building principles and stay cable adjustment. Bridges
with cable stays can be built alongside the building system
which includes a deck and girders in the form of cables
attached to the Tower located at the central station.Due to the
quality of the tensioned connection, the cable remained
stationary bridge could be more unbending. In cable-stayed
link schemes there is still scope for development. Detailed
analysis of the remaining link has been performed here. This
study examines different cable stay bridge and analyzes
different literature reviews.

Keywords- cable-stayed bridge, dynamic load, suspension
bridge, cable layout.

1. INTRODUCTION

A cable-stayed bridge, a standout amongst the most
present-day bridges, comprises of a consistent solid shaft
(support) with at least one columns or towers in the center.
Links extend corner to corner between these columns or
towers and the shaft. These links support the beam. The links
are tied down in the pinnacle instead of toward the end. The
present patterns of scaffold configuration are pointed towards
longer range however with thin and light weight auxiliary
structures. The auxiliary advancement depends on an
expanded utilization of elite material. The Cable stayed spans
are a generally new basic frame made achievable inside kick
the bucket blend of advances in material, development
innovation and scientific limits that occurred to a great extent
inside bite the dust most recent couple of decades. The cable
stayed connect has turned out to be a standout amongst the
most as often as possible utilized extension frameworks all
through the world due to its stylish intrigue, basic
effectiveness, improved firmness contrasted and suspension
connect, simplicity of development, more noteworthy
opposition against streamlined activity and practical
substructure. A run of the mill cable stayed connect comprises
of constant support with at least one towers raised amidst the
range. From these towers, slanted links extend down to help
the girder.
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Figure 1: Simple illustration of typical cable- stayed bridge
Il. CABLES USED IN BRIDGES

Cables are one of the principle parts of a link stayed
connect. They exchange the dead load of the deck to the
arches. These links are generally post-tensioned dependent on
the heaviness of the deck. The links post-tensioned powers are
chosen in an approach to limit both the vertical redirection of
the deck and sidelong avoidance of the arches. There are four
noteworthy kinds of stay links including, parallel-bar, parallel-
wire, standard, and bolted curl links. The decision of these
links depends principally on the mechanical properties, basic
properties and financial criteria.

Cables are the principal components in link support
structures. Therefore, picking among the diverse existing sorts
requires uncommon thought. Links are generally made of high
rigidity steel wires having a width running from 3 to7mm.

The general features of the steel utilized:

e Yield strength: 1180 MPA

e Tensile strength: 1570 MPA

e  Strain at breaking: 4%

e  Modulus of elasticity: 205 GPA

e Chemical composition: 0.8% C, 0.2% Si, 0.6% Mn,
0.05% Cu, 0.05% Ni, 0.05%

e Cr, 0.03% P, 0.02% S.

This steel has a lot of higher yield pressure and
elasticity than ordinary steel utilized in development (around
multiple times and multiple times higher qualities

Www.ijsart.com



IJSART - Volume 6 Issue 6 — JUNE 2020

individually), yet a much lower malleability. Because of its
high carbon content, this steel can't be welded.

2.1. Different kinds of cables

Various types of cables are produced and utilized.
Each sort has its focal points and its weakness and, most
imperative of all, its exceptional zone of appropriateness. It is
up to the structure designer to pick the sort and detail of the
link to be utilized on a specific task. The most widely
recognized sorts of links found in the market are:

e Parallel-bar cables

e Locked-coil strand cables
e  Parallel-wire cables

e Stranded cables

A cable might be made out of at least one auxiliary
ropes or basic strands. A strand (except for parallel wire
strands) is a get together of wires shaped helically around an
inside wire in at least one symmetrical layer. A rope is made
out of a majority of strands helically laid cycle a center. The
principle contrasts between a strand and a rope are:

e At equal sizes, a strand has a greater braking strength
than a rope.

e The modulus elasticity of a strand is higher than that
of a rope.

e Astrand has less curvature capabilities than a rope.

111. CABLE STAYED BRIDGE AND ITS COMPONENT

Cable-stayed bridges can be distinguished by the
number of spans, number of towers, girder type, number of
cables, etc. There are many variations in the number and type
of towers, as well as the number and arrangement of cables.
Therefore, cable-stayed bridges can also be categorized
according to the construction material used for major
structural components, configurations of stay cables and
tower. The various structural components of a cable stayed
bridge are:

e Towers
e Types of cables
e Cable arrangement

In the construction of cable stayed bridges, the cables
are choosing on the basis of high and constant value of
modulus of elasticity, therefore, the parallel wire strands are
the most commonly used cable type. we design two types of
cable stayed bridge in this study harp type and fan type.
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(a) Fan type

In this system, the cables are connected at the same
distance from the top of the tower it is the most economical
arrangement of cables. The fan typed cable system increases

the buckling problems.
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Figure 2: Fan type Cable stay Bridge

(b) Harp type

In this type of cable system, the cables are connected
to the tower at different heights and are parallel to each other.
The compression is higher in this kind of pattern. The harp
typed cable system increases the bending problems.
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Figure 4: Suspension type Cable stay Bridge
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IV. LITERATURE STUDY

A bridge is a construction that crosses over a road,
river, railway, or other impediments, allowing easy and safe
passage of vehicles, trains and pedestrians. Numerous studies
examined the dynamic performance of bridges structure
investigation. A simplified method was followed so that you
can execute an immediate analysis of the effects of the
parameters involved within the hassle.

J. K. Kedar et. al. (2018)The bridge analysis for the various
shapes of the pylon is conducted in SAP2000 v14 software,
which is not in linear, static and dynamic. From this study, a
pylon of the shape was found to be effective for reducing deck
deflection than other pylon forms. For deck torsion reduction,
a shape pylon is efficient. An inner tilting to the pylon of H
form is a shape which performs best than the pylon of H form.
A pylon form, a pylon double delta form and a pylon Y form
are ideal for minimizing bending laterally. Thus, it comes to
the conclusion that a pylon form is effective in comparison
with other forms.

Chaitanya et. al. (2018)Girder Bridge and Cable are seen
stayed bridge during this investigation and related inspection
for incremental stacking conditions will be carried out. A
check between dead load, live load and combined load
extensions is performed. Girder Bridge is seen to give fewer
disfigurations than Cable stayed Bridge for similar stacking
conditions and configuration input parameters. Disfigurement
rates for Girder Bridge, as opposed to Cable Bridge, have been
reduced by 47.72 percent. For Girder Bridge, the shear force
value is expanded by 70% compared with the Bridge Cable.

Kavathekar et. al. (2018)This research explores the stayed
bridge cable and the extradited link. A range of 100 m, 150 m,
200 m, 250 m and 300 m is taken into account for
examination. This analysis is completed by the evaluation of
different criteria of these bridge forms. The parametric study
combines reaction of the deck, the deck minute, the arch
examination, and the reaction of bridge to the thickness of the
support proportion in a wise manner. The extradosed relation
parameters are opposed and the relation stayed. The lower
height of the tower reduces the material used and reduces
development difficulties. The link secure system is less
difficult in extradited than the connected connection mooring
method. From aesthetic thinking, extradited spans give
imaginative yet monetarily reasonable plans in contrast to the
connection that remains. Extruded connection alternative is
gradually concentrated on comparable lengths that cannot be
deduced from lower cost of development, better construction
and easier maintenance.
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Thippeswamy A O. et. al. (2018)This study conducts a load
optimization exam in cable-stayed bridges with several cable
courses. Amongst the Harp and Fan Form cable configurations
for our inquiry there are other forms of cable operation. By
using CSI Bridge programming, the cable stayed bridge is
broken down for such cable schemes. The successful cable
action system suggested in the two-link program following an
investigation. Optimization of load connected in static and
stunned conditions for various connection planes. Load
Optimisation is a strategy for choosing to accumulate loads to
achieve less rooting, including tensioning of connections.
Removal, shear power and twist minutes correlation made.
End is achieved by adding a load change to a link path. That is
far from the inconvenience of other systems. This research
helps any form of connection game plan to be successful.

Ishita Arora et. al. (2017) The aim is to examine in detail the
cable-stay bridge, whose productive structure he consistently
develops. The progression of the bridge design from the
structure of wood to stone curves in the old period into the
cutting edge of the cable lasted for the 20th century. It is a
important shift in the slow success of extensions with growth
enhancement. In the last two decades the cable stayed bridge
was the most daunting long-range structure. Imaginative
efforts have been made to reduce the depth of the supports
from a wide range and improve the cable-resistant bridge
decks in which the steel cables are suspended from the deck
framework.

Pravin Malwiya et. al. (2017)In this study, a non-linear cable
stayed extension static examination of the various lengths and
the linked action pathways will be performed. The use of this
SAP2000 product will be concluded by direct static and non-
linear static research. For the analysis of cable-stayed connect
conduct, the effects of cable voltage, deck deflection and base
shear are analyzed. The largest rate increase for connectors is
11,15% for Harp, 11,15% for Fan and 6,84% for Harp type in
a range of 200, 300 and 400 m. In linear or non-linear
examinations, therefore, relatively cable forces in the Harp
type frame are most extreme. In fact, fewer forces for direct or
nonlinear are emanated. The largest increase in arch pivotal
power estimates for direct v / s nonlinear investigation is 29.20
percent individually for Harp, 26.81 percent for the fan and
11.48 percent for Radiating, for 200 m 300 m and 400 m. We
can say therefore that the greatest arch powers are in the Harp
type for straight v / s nonlinear research. In addition, the base
additive for the whole range is of emanating type.

G. Lakshmi et. al. (2017)This investigation manages the
examination of cable progression, which is linked to a variety
of cable arrangements, dependent on the connection with deck
and tower, and the distinctive arch states (i.e. one pivotal layer
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of cables and two side stays) until disappointment. The arches
consist of two sides of stays: "A" forms,” ™Y "forms,"” "H"
forms and 1 hub for stays, i.e. arc of roundabout forms. The
cross sectional regions of all considered arch states are still of
different form. The cable structure is generally four styles,
based on the relation between the deck and pinnacle. HARP
style, FAN configuration, RADIAL style, STAR system.

Krunali Mavani et. al. (2017)This discovered how cable
stayed bridges with wvarious arch configurations were
illustrated. One of the most advanced lines which were used
for the more extended ranges is the link which has stayed
connection. The effect of arch status on the dynamic reaction
of the connecting connection must be concentrated. This
ensures a steady measurement of the extension length and of
various parameters and only fluctuates in the arch 's shape. A
type, H type, Y type, single arc, pyramid or diamond form and
pylon shapes with double diamond or size. For any inspection
reason, the tallness of the arch is also modified. Scaffold is
displayed on the programming of SAP 2000.

Mohamed Ghannam et. al. (2017)Considered the
strengthening of two-range steel supports for post-tensioned
cables. This examination incorporates various frameworks of
support (Warren and N Dbracket frameworks). Specific
techniques are used to reinforce distinctive structures of
brackets using post-tensioned cables. The key difference is the
description and areas of the tensioned ties between these
structures. Examinations between these strategies are
conducted to determine the appropriate method for each
bracket frame after tensioning. The test and results are
obtained by the use of ANSYS.

Nguyen et. al. (2017)In this study, the Limited Components
Strategy (LCS) is used to investigate the dynamical response
of CSB due to the braking impact of a three-hub vehicle.
Vertical reactions of axles that change with time
fundamentally increase the bowing vibration of the bridge
deck. Braking in a range will respond in different heights,
towers and connections. In addition, effect factors are
investigated both in FEM and by using Pho Nam Bridge
(Danang City, Central Vietnam) as contextual analysis for
different things. These consequences give a better
understanding of the dynamic practices of the CSB and can be
used for scaffold codes by rehearsing engineers as reference
points.

Hamidreza Naderian et. al. (2016)This analysis includes a
method for seismic investigations for long-range contacts
which is incredibly efficient and integrated. The specialist
expertise derives from the dramatic reduction of arrangement
time (DOF) and structure-related degrees of opportunity
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(DoF), using an optimized limited-strip system (IFSM),
together with the application of an incredibly clever and
competent time history technique (THM). The old forms of
the technique of the limcted strip are restricted to the bridge
deck only, although the accepted limit conditions replace other
basic parts. With the IFSM, each segment of the long-range
staying cable can be demonstrated into a linked framework
and the genuine strong conduct can therefore be taken into
account perfectly, including cooperation between the deck, the
wharfs and the cable.

Kuihua Mei et. al. (2015)The main cable use survey stayed
bridge with CFRP cables has been completed in China. There
were introduced the structural structures of the bridge's
concept pieces and its critical exhibits, including statically,
dynamically and seismically, were broken up with the use of
minimal component technologies. Another safe haven of
security type was established and CFRP bridge processes have
been clarified. In view of the impact of development
recreation, a scaffolding strain was suggested. The pressures
and the displacement of shield, arch and even cable forces and
issues were checked in the midst of the house. The results
show that all segments of the scaffold could meet the
requirements of a definitive wear limit and ordinary
administration; that the execution of a safety haven is great
and that the stress of each cable framework is comparative.

Firoz Abbasi et. al. (2015)In this analysis, the suspension
hybrid bridge is disassembled for long-term cables. The
expansion of the suspension could extend further to the bridge
field. This would make a mix of over two basic frames to
ensure a better range for the creative type of cable suspended
hybrid suspension bridge. As described, some basic link idea
remained for the configuration of the connect structure. The
towers are essentially bowed, as they are exposed to extensive
arches in the extension structure. Additional cables must work
in the opposite direction to change the pressure generated on
the pinnacle by the current cables. There is a compelling
opportunity to keep cable for the research pile dispersion line ,
especially for the expansion of the comprehensiveness and
research cable program.

Hossein Ataei et. al. (2015)In this examination, non direct
display of finite elements and investigation are considered to
use the effect of a theoretical fire and the heat slope
propagation on a prefocused cable. This is why the imaginable
fire powers and terms are considered to determine their impact
in the pre-concentration on cables using the Finite Element
method on quality misfortunes. Following results of this
analysis, the simple frustration of cable suspended structures
may be investigated.
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Pengzhen Lu et. al. (2014)Enhanced cable cable cable
optimisation strategies were built on the basis of success
theories such as less twisted strategy of vitality and inboard
control balanced strategy, grid effect strategy. In the mean
time a new test technique was established using a contrasting
MAILAB and the improved strategy considering primary
nonlinearity in geometry with programming ANSYS in an
authentic precedent scaffold estimate, in combination with the
weak soundness of the fundamental cables and the
neighboring cooperation of holding power. This complexity
indicates that the relocation connection and the constraint of
the surrounding connection drive effect are powerless. In
addition, a pressure program of incredible reference value was
developed and certain critical ends, guidelines and focus areas
were condensed.

M. M. Hassan et. al. (2013)The reaction of the link to the
unintentional breakdown of any remaining cable is
investigated. In this analysis. In order to provide functional
elements within the activities, a broad 3D restricted dimension
bridge model is created. The stay cables are composed by a 3-
D cable component, and the work reflects geometrical non-
linearities. The static impact on the deck 's basic conduct is
analyzed by loss of stay links. The review expands on a newly
created internal cable development strategy to evaluate the
ideal post-tension cable forces.

V. CONCLUSION

Literature review has been carried out in order to
understand current trends in cable-stayed bridge research. The
research in the literature was restricted to a simple
comprehension of the cable under Dead Load, Live Load and
other specialized concerns such as the aerostatic effect and the
bridge 's dynamic reaction. Cable Stayed Bridges are much
steeper because the cables are able to handle more pressure.
They also are much more resistant to environmental changes,
like earthquakes. These bridges require less time to build and
are economical too, because fewer supplies and less building
times are available. | found some critical fundamental ideas
for the connected structure configuration as described below
for the linked stayed-connection configuration, mainly by the
reduction of moments in the girders.

e (Cable stayed connecting tower material is an
important factor to ensure that the basic body has an
abnormal state stability.

e Cable connection configuration is critical to evaluate
the association between the stayed cable and the
tower with the deck.

e The tower is bowed down completely, as the
extension structure is exposed to expansive twisting.
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The ability to change the output generated by the
current links on the tower needs to be supplemented.

e The extension to the research stack distribution
source has a powerful communication capability, in
particular the bridge understanding and study link
program or other cantilever facilities.
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