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ABSTRACT - Most of the bridges still under construction at
this time were delayed for investigation of basic design
principle. Some were abandoned and rebuilt as a different
form of bridge altogether. Box girder are rarely used in the
buildings, but they may be used in special circumstances,
such as when loads are carried eccentrically to the beam
axis. Box girders can be universally applied from the point of
view ofload carrying, to their indifference as to whether the
bending moments are negative or positive and to their
torsional Stiffness; from the point of view of economy.

e Pre-Stressed Concrete Box Girder bridges are
extensively use in highway and railway construction.

. Pre-Stressed Concrete Box Girder are used to
achieve deflection control and to restore bearing capacity of
bridges.

INTRODUCTION

Planning and designing of bridges is part art and part
compromise , the most significant aspect of structural
engineering. It is the manifestation of the creative capability
of designers and demonstrates their imagination, innovation
, and exploration. The first question designers have to
answer is what kind of structural marvel bridge design are
they going to create? The importance of conceptual analysis
in bridge-designing problems cannot be emphasized strongly
enough. The designer must first visualize and imagine the
bridge in order to determine its fundamental function and
performance. Without question, the factors of safety and
economy shape the bridge designer“s thought in a very
significant way. The values of technical and economic
analysis and indisputable, but they do cover the whole
design process Bridge is a complex engineering problem. The
design process includes consideration of other important
factors, such as choice of bridge system, material, dimension,
foundation, aesthetics, and local landscape and environment.

METHODOLOGY

e Material definition

r Prigertes
Materil Oate

Mot | Gacton | Phdness
(e

Mo D D hem m i

Lastity Oata

TyoeofDesn  Convrele

Type of Mt
isoiroc
Stedl
Mk s of Bty
Posshat ¢
Therma Confoent

Weght Denty

(=)
e
Moddksof ooty W
Possn's ato
Therm Coefécent
Weght Density W

(st Moss Doty ()

Pastoty Data
Mg Molerl Name  NONE
ko Mot Properbes fr P Model
Conrtte Moy
Thermal Transfer
Spechcent 0 B

Heat Conducton

Darory o o8

© 2021, IRJET | ImpactFactor value: 7.529

ISO 9001:2008 Certified Journal | Page 2886



‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 08 Issue: 04 | Apr 2021 www.irjet.net p-ISSN: 2395-0072
« Section definition ¢ Defining load cases
l PSC Viewsr X ém»élm?.-.«. £ X
| come 1
e { | »3d
Secton®0 |1 v L Case Al Load Case v Modfy
Name | MID SRCTION (e S for 521, Cakc n s -
Descrpton
Jort OnOH
Mo @x1 Oxs
On: 22 Bas No Name Type [ Description A
Oxs G [ >] 1 Construction Stage Load (C | 2
Secton Type || 2/SIDLWC | Construction Stage Load (C
@icd || 3/SOLCB | Conmstruction Stage Load (C |
2R || 4 PRESTRES | Construction Stage Load (C |
|| 5 iTemperature| Temperature (T)
| | 6| Temperature  Temperature {T) e |
Sex Ched | 7 | Positve Tom Temperature Gradwent (TPG),
TTRE L - || B|Negative Te | Temperature Gradeet (TPG)|
22! Cenvrod -_0_ |
n: 08 B
Wed Thek,
for Shearlots) At
1 » B
! L] v v
B n 4 [ Conmder Shewr Deformanon < >
for Torsonden.) [ Consider Warpog Effecs(7th DOF)
ooy b3 Lt - e
Offset: Cenver-Tep
e S Qomed ¢ Defining Tendons
Som Calcdaton Remhs.. x G .;\dd."Modrfy Tendon Property X
Tendon Type
¢ Defining supports [
& Supp Tendon Name | Tendenl
Tendon Type Internal(Post-Tension) v
Node Clement EEULETEN Load Material 1 1: TENDON <
Total Tendon Area 0.0026353 m~2
Duct Diameter 011 -
/] Relaxation Coefficent RC:112-2011 V| Low v
@ add (OReplace (O Delete
Support Type (Local Drecton) Usmate Strength | 1.86e 4008 | k2
Yisdd Strength | 1.581e+006 NjmA2
Curvature Friction Factor (0,17
RzC Wobble Fricton Factee 0,002 | 1
DX External Cable Moment Magrifier Njm~2
Clo-aun T
ox [ or & oz B Anchorage Sip(Draw n) Bcr: yoe
Begn : | 0.005 (®) Bonded
Clr-aut = A
O rRy O re O o L 8 >
Rw m
Aoy || Close Cox ]| coce Rocly
© 2021,IRJET | ImpactFactorvalue:7.529 | 1S09001:2008 Certified Journal | Page 2887




‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

IR]E"I-“ Volume: 08 Issue: 04 | Apr 2021 www.irjet.net p-ISSN: 2395-0072
« Defining Tendon profile ¢ Assigning reinforcement
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2. cLCB2 Strength/Stress Add
CLLA(1.500) + Dead Load( 1.350) + SIDL-WC( 1.350)

+ SIDL-CB( 1.350) + Creep Secondary( 1.000) +
Shrinkage Secondary( 1.000)

+ Tendon Secondary( 1.000)

3. cLCB3 Strength/Stress Add

Temperature Rise( 0.900) + Temperature-fall( 0.900) +
Positive Temp. Grad( 0.900)

+ Negative Temp. Grad( 0.900) + 70R( 1.500) + Dead
Load( 1.350)

+ SIDL-WC( 1.350) + SIDL-CB( 1.350) + Creep
Secondary( 1.000)

+ Shrinkage Secondary( 1.000) + Tendon Secondary(
1.000)

4. cLCB4 Strength /Stress Add

Temperature Rise( 0.900) + Temperature-fall( 0.900) +
Positive Temp. Grad( 0.900)

+ Negative Temp. Grad( 0.900) + CL.A( 1.500) + Dead
Load( 1.350) + SIDL-WC(

1.350) + SIDL-CB( 1.350) + Creep Secondary(
1.000)

+ Shrinkage Secondary( 1.000) + Tendon Secondary(
1.000)

5. cLCBS5 Strength /Stress Add

Temperature Rise(-0.900) + Temperature-fall(-0.900) +
Positive Temp. Grad(-0.900)

+ Negative Temp. Grad(-0.900) + 70R( 1.500) + Dead
Load( 1.350)

+ SIDL-WC( 1.350) + SIDL-CB( 1.350) + Creep
Secondary( 1.000)

+ Shrinkage Secondary( 1.000) + Tendon Secondary(
1.000)

6. cLCB6 Strength/Stress Add

Temperature Rise( 0.900) + Temperature-fall( 0.900) +
Positive Temp. Grad( 0.900)

+ Negative Temp. Grad( 0.900) + 70R( 1.500) + Dead
Load( 1.350)

+ SIDL-WC( 1.350) + SIDL-CB( 1.350) + Creep
Secondary( 1.000)

+ Shrinkage Secondary( 1.000) + Tendon Secondary(
1.000)

7. cLCB7 Strength/Stress Add

Temperature Rise( 0.900) + Temperature-fall( 0.900) +
Positive Temp. Grad( 0.900)

+ Negative Temp. Grad( 0.900) + CLA( 1.500) + Dead
Load( 1.350)

+ SIDL-WC( 1.350) + SIDL-CB( 1.350) + Creep
Secondary( 1.000)

+ Shrinkage Secondary( 1.000) + Tendon Secondary(
1.000)

8. cLCB8 Strength/Stress Add

Temperature Rise(-0.900) + Temperature-fall(-0.900) +
Positive Temp. Grad(-0.900)

+ Negative Temp. Grad(-0.900) + 70R( 1.500) + Dead
Load( 1.350)

+ SIDL-WC( 1.350) + SIDL-CB( 1.350) + Creep
Secondary( 1.000)

+ Shrinkage Secondary( 1.000) + Tendon Secondary/(
1.000)
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9. cLCB9 Strength/Stress Add RESULTS AND DISCUSSIONS
70R( 1.500) + Dead Load( 1.350) + SIDL-WC( 1.350) The various analysis results for the PSC box girder such as

+ SIDL-CB( 1.350) + Creep Secondary( 1.000) + support reactions, displacements, bending moments,

Shrinkage Secondary( 1.000) torsional moments, shear forces, prestresses along with the

+ Tendon Secondary( 1.000) design results have been discussed.

*Maximum Reaction :- Left support = 7093.8 kN Right
---------------- Support=6717.3 kN
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*Bending Moment:-Maximum B.M= 36 kNm

Aot wrun

*Shear Force Maximum S.F = 42 kN

Ahdorn voruon
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1. Khaled M.Sennah & John B.Kenndy performed
elastic analysis and experimental studies on the elastic
response of Box Girder Bridges. in elastic analysis they
represent the orthotropic plate theory method, grillage
analogy method, folded plate method, finite element method,
thin-walled curved beam theory etc The curvilinear nature
of box girder bridges along with their complex deformation
patterns and stress fields have led designers to adopt
approximate and conservative methods for their analysis
and design. Recent literature on straight and curved box
girder bridges has dealt with analytical formulations to
better understand the behavior of these complex structural
systems. Few authors have undertaken experimental studies
to investigate the accuracy of existing method.

2. Kenneth W. Shushkewich performed approximate
Analysis of Concrete Box Girder Bridges. The actual three-
dimensional behaviour of a box girder bridges as predicted
by a folded plate, finite strip or finite element analysis can be
approximated by using some simple membrane equations in
conjunction with plane frame analysis.

3. Y. K. Cheung et al discussed on curved Box Girder
bridges based on the curvilinear coordinate system, the
spline finite strip method is extended to elasto-static
analysis. As the curvature effect cannot be ignored, the webs
of the bridges have to be treated as thin shells and the
flanges as flat curved plates. The shape functions for the
description of displacement field (radial, tangential, and
vertical) are given as product of B-3 spline functions in the
longitudinal direction and piece-wise polynomials in the
other directions. The stress-strain matrices can then be
formed as in the standard finite element method. Compared
to the finite element method, this method yields
considerable saving in both computer time and effort, since
only a small number of unknowns are generally required in
the analysis.This paper represents three examples box
girder bridges of different geometrical shapes to
demonstrate the accuracy and versatility of the method. This
method was recently devised by Cheung et al. (1982) for the
analysis of right straight plates and box girders. It was then
subsequently extended to cover skew plates (Tham et al.
1986) and the plates of arbitrary shape (Li et al. 1986).

4. Ricardo Gaspar & Fernando Reboucas Stucchi
presented Web Design of Box Girder Concrete Bridges. An
experimental investigation was undertaken with the
purpose verifying the validity of the newly developed
approach. The following failure modes considered: excessive
plastic deformation of stirrups, crushing of the compressed
struts and failure of the stirrups due to fatigue. The
experimental results showed good agreement with the
results of the proposed approach. Furthermore, the tests
revealed new aspects of the fatigue behavior, the failure of
the stirrups due to fatigue occurred in stages, one at a time
in gradual manner. In all cases, failure took place near the
connection between the web and the bottom flange.
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5. Ayman M. Okeil & Sherif El Tawil carried out
detailed investigation of warping-related stresses in 18
composite steel-concrete box girder bridges. The bridge
designs were adapted from blueprints of existing bridges in
the state of Florida and encompass a wide range of
parameters including horizontal curvature, cross-sectional
properties, and number of spans. The bridges after which
the analysis prototypes are modeled were designed by
different firms and constructed at different times and are
considered to be representative of current design practice.
Forces are evaluated from analyses that account for the
construction sequence and the effect of warping. Loading is
considered following the 1998 AASHTO-LRFD provisions.
Differences between stresses obtained taking warping into
account and those calculated by ignoring warping are used
to evaluate the effect of warping. Analysis results show that
warping has little effect on both shear and normal stresses in
all bridges.

6. Alok Bhowmick presented Detailing Provisions of
IRC: 112-2011 Compared with Previous Codes (IRC: 21 &
IRC: 18) Part-2: Detailing Requirement for Structural
Member & Ductile

Detailing for Seismic Resistance (Section 16 & 17 of IRC:
112). The unified concrete code (IRC: 112) published by the
Indian Road Congress (IRC) in November 2011 combining
the code for reinforced concrete and prestressed concrete
structures. The new unified concrete code (IRC: 112)
represents a significant difference from the previous Indian
practice followed through IRC: 21 & IRC: 18. The code is less
prescriptive and offer greater choice of design and detailing
methods with scientific reasoning. This new generation code,
when used with full understanding, will bring benefits to all
sectors of our society as it will eventually lead to safer
construction make a tangible contribution towards a
sustainable society. The present situation in the industry is
that most of the consulting officers are struggling to
understand this code, which is not so user friendly. Since the
designer is hard to pressed for time, majority of the
consultants are unfortunately spending their valuable time
only in fulfilling the prescribed rules of the code, acting as a
technical lawyer, with very little understanding of the
subject
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