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Abstract: As the population is growing, urbanization is caused which result in increasing of traffic with usage is more no. of
vehicles for different means of transport. As stated that above the growth of population and usages of vehicles for their different
means will automatically result in increase in flow of vehicles which is called as traffic to overcome the issue of traffic getting
jammed. When coming to highway one of the efficient ways of overcoming it is construction of flyover. The Principle objective
of this project is to design and analysis of two lane flyover using Staad. Pro Connect. The completion of the flyover work is
expected to ease of traffic movement on solapur road. The flyover is a part of the 2 Km from new vijapur road. The project is
initiated with the collection of information from existing journals, papers called literature review. After collecting the relevant
information the project is started. Dead load, live load, wind load, vehicle load which are taken from Indian standard codes IS —
456, IS -800 and IRC:6 - 2016. The safe loads are found from the design results against various loading cases. Axial forces,
bending moment, shear forces, plate stress on span to be designed by using STAAD. Pro Connect

Index Terms — Fly over, design parameters, bending moment, shear force, plate stress, displacement, staad pro
1. INTRODUCTION

The difference between Flyover and Flyover is based on the purpose of its usage and the location where it is built. Flyovers are
built to connect two points separated by a naturally occurring region like valley, river, sea or any other water bodies, etc. Flyover is
built to connect two points in congested areas or roads and intersection of roads. Flyover and flyovers are structures providing
passage over an obstacle without closing the way beneath. The required passage may be for a road, railway or a valley. Flyover
design is a complex problem, calling a creativity and practicability, while satisfying the basic requirement of safety and economy.
The basic design philosophy governing the design is that a structure should be designed to sustain, with a defined probability, all
action likely to occur within its intended life span. In addition, the structure should maintain stability during unprecedented action
and should have the adequate durability during its life span.

In India due to high population density, most of the cities are saturated and traffic congestion is one of the major problems faced
by these cities. Construction of flyovers is a solution to this problem. But construction of flyovers using R.C.C is time consuming,
and will affect existing traffic and it has low seismic resistance. Construction of flyovers using steel sections can overcome these
disadvantages, even though its initial cost is high. A flyover and Flyover has three main elements. First, the substructure
(foundation) transfers the loaded weight of the Flyover and flyover to the ground; it consists of components such as columns (also
called piers) and abutments. An abutment is the connection between the end of the Flyover and road carried by earth; it provides
support for the end sections of the Flyover and flyover. A flyover consists of number of number of columns, spans, bridge deck and
foundation etc. To construct a flyover all of these elements are design properly. For large construction process the design manually
is  complicated and it  consumes lot of time and lead to  commencement  error. The
Requirement of purposed construction and complete the task
without any problems, software are used efficient work.
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2. METHODOLGY

e  Study of literature review survey
e Problem identification and research gap
e  Structural study of existing structure by research papers, books, some field works
e  Study of structure and all parameters
1. Nodal Displacement
2. Shear Force
3. Bending moment
4. Effect on plate stress
5. Principal stress due to IRC loading
e Analysis Result
e Result and discussion
e Conclusion

3. DESIGN AND MODELING

e Length of Flyover 400M
e  Width of Flyover 8M
e  Material Properties
1. M40 Concrete
2. Fe4l5 Steel
Beam Size 1.5M X 1.5M (Longitudinal Beam Along X-AXxis)
Beam Size 1.2M X 2M (longitudinal Beam Along Z-Axis)
Pier 2.5M Diameter
Deck Slab Thickness 400mm
Loading
1. Dead Load
2. Live Load
3. Wind Load
4. IRC Class 70R and IRC Class A Loading
e Live Combination — IRC Class 70R+ Class A

Fig 3.1 3D View of Model
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4. RESULT AND DISCUSSION

4.1 Displacement Due To Load Combination

Fig 4.1 Displacement due to load combination

Table 4.1 Max displacement for load combination

Max/Min Node Load combination VerticaI(I?/n;)Diection
Max X 929 20 Ulc, 1.5 Dead + 1.5 Seismic (1) -64.240
Min x 929 30 Ulc, 0.9 Dead + -1.5 Seismic (1) -36.744
Max y 160 42 IRC: Sls BCi%s:sFYOOrLé_(I)Ei%irgj: ;fia\s/seAa Loading 7289
Miny 151 7 Ulc, 1.5 Dead + 1.5 Live -78.422
Max z 843 21 Ulc, 1.5 Dead + 1.5 Seismic (2) -58.518
Min z 843 31 Ulc, 0.9 Dead + -1.5 Seismic (2) -35.111
Max rx 409 7 Ulc, 1.5 Dead + 1.5 Live -36.151
Min rx 488 7 Ulc, 1.5 Dead + 1.5 Live -36.105
Max ry 840 22 Ulc, 1.5 Dead + -1.5 Seismic (1) -26.777
Min ry 840 28 Ulc, 0.9 Dead + 1.5 Seismic (1) -16.066
Min rz 288 7 Ulc, 1.5 Dead + 1.5 Live -78.405

Max rst 151 7 Ulc, 1.5 Dead + 1.5 Live -78.422
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Graph. Displacement Due to Load combination
Displacement of node is due to load combination 1.5Dead load + 1.5Live load is -78.422 mm maximum as compare to load
combination IRC Class 70R + Class A loading is 38.165 mm.

4.2 Max Support Reaction at Bottom

Postprocessing:  Displacements  Reactions  BesmPesults  PlateResults  SoidResults  Dymamics  Reports B

E . Load 5 Bending 2

Fig 4.2 Bending Moment
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Table 4.2 Force and Max Support Reaction At bottom

LOAD
MAX | Node COMBINATION FX FY FZ MX MY MZ
Max 22 ULC, 1.5 DEAD
Ex 13 +-1.5 SEISMIC (1) 86.701 | 2980.38 | 217.398 0 0 0
Max 7 ULC, 1.5 DEAD +
Fy 100 15 LIVE 0 3246.42 -0.001 0 0 0
Max 23 ULC, 1.5 DEAD
£y 118 +-1.5 SEISMIC (2) -0.039 | 2875.25 | 2042.93 0 0 0
Max 7 ULC, 1.5 DEAD +
Mx 952 15 LIVE 0 867.435 | 1991.34 | 6228.79 0 0
Max 22 ULC, 1.5 DEAD
My 952 +-1.5 SEISMIC (1) 0 867.435 | 1991.34 | 6228.79 | 0.566 0
44 IRC: SLS CLASS
Max 70R LOADING - 54.0
M3z 966 B1294: FORCE END | 17.294 -0.022 -213.534 | -667.92 0.01 9
B: FY -VE
4.3 Max Shear Force at Column
Table 4.3 Max Shear Force at Column
Max/Min Beam L/C Node Fx kKN Fy kN Fz kKN
7ULC, 15
Max Fx 1512 DEAD +1.5 952 867.435 0 -1991.35
LIVE
7ULC, 15
Min Fx 1512 DEAD + 1.5 6 -867.435 0 -1991.35
LIVE
7ULC, 15
Max Fy 18 DEAD +1.5 11 0 849.734 0
LIVE
7ULC, 15
Min Fy 1294 DEAD +1.5 100 0 -1125.76 0
LIVE
7ULC, 15
Max Fz 1528 DEAD +1.5 118 -867.435 -0.039 1988.114
LIVE
7ULC, 15
Min Fz 1512 DEAD + 1.5 6 -867.435 0 -1991.35
LIVE
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Graph 4.3 Max Shear Force Due to Load Combination
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The maximum shear force occurred in Z-direction is 2042.93KN Due to load combination 1.5Dead load + 1.5Live Load is
higher as compared to X and Z direction.

4.4 Max Principal stress Due to IRC Loading Class 70R
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Fig.4.4 Principle stress Due to IRC loading
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Table 4.4 Max Principal Stress Due to IRC Loading

Max/Min Plate | L/C Top KN/m2 Bottom KN/m2
35 IRC: SLS CLASS 70R
Max Principal LOADING P735:
(top) 735 | SrRESS MAX 4370.462 -2473.029
ABSOLUTE +VE
Min Princioal 43 IRC: SLS CLASS 70R
(ton) P 994 | LOADING B1294: -3684.433 636.165
P FORCE END A: FY -VE
Max Princioal 43 1RC: SLS CLASS 70R
(bottom)p 994 | LOADING B1294: -636.165 3684.433
FORCE END A: FY -VE
35 IRC: SLS CLASS 70R
M'(régtrt'g‘r‘;]')pa' 735 Is_gRAEDsIsNSAZZ(% : 2473.029 -4370.462
ABSOLUTE +VE

35 IRC: SLS CLASS 70R
LOADING P735:

Max Tresca (top) 735 STRESS MAX 4370.462 -2473.029
ABSOLUTE +VE
33 IRC: SLS CLASS 70R
Min Tresca (top) 230 LOADING N489: DISP 0 0
Y +VE
35 IRC: SLS CLASS 70R
Max Tresca LOADING P735:
(bottom) 735 STRESS MAX 4370.462 -2473.029
ABSOLUTE +VE
Min Tresca 33 IRC: SLS CLASS 70R
230 LOADING N489: DISP 0 0
(bottom) Y +VE

4.5 Max Principal Centre Stress Due to Load Combination

Shear Membrane Bending
SQX SQY SX 3% SXY
Plate | L/C (local) | (local) | (local) | (local) | (local) Mr’r‘]/‘:n'\" MX]/'r‘nN'
kN/m2 kN/m2 kN/m2 | kN/m2 | kN/m2
p 7ULC, 1.5
Ox | 911 |DEAD+15 | 568839 | 359106 0 0 0 | -274.852 | -115.717
LIVE
Max 7ULC, 15
1032 | DEAD+15 | 22564 | 442.63 0 0 0 -182.94 | -34.346
Qy LIVE
Max 28 ULC, 0.9
¢ | 1457 | DEAD+15 | -211.906 | -27.821 | 11666 | 3377 | 7.876 | -1862 | 6719
SEISMIC (1)
Max 28 ULC, 0.9
sy | 1457 |DEAD+15 | -211.906 | -27.821 | 11666 | 3377 | 7876 | -1862 | 6719
SEISMIC (1)
M 20 ULC, 1.5
Sxy | 1000 [DEAD+15 |-330105| -92058 | -0.443 | -0.595 | 13739 | -280.383 | -43.628
SEISMIC (1)
M 7ULC, 1.5
735 | DEAD+15 | -20.784 | -13.94 0 0 0 314.481 | 27.737
Mx
LIVE
35 IRC: SLS
CLASS 70R
LOADING
Max P735:
My | 735 | sTRess 3109 | 11.199 0 0 0 147.502 | 83.465
MAX
ABSOLUTE
+VE
M 7ULC, 15
731 | DEAD+15 | 568.839 | -350.105| 0 0 0 | -274.852 | -115.717
Mxy LIVE
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5. CONCLUSION

The maximum flow of traffic is along national highway nh65 which includes transportation of agricultural goods and
industrial goods, so path chosen for the execution of flyover is along at national highway nh65.

Construction of this structure at that junction Results in the traffic control and enhances safe driving.

The structure is designed basing codes Wind IS 875 Part 111 - 1987 and seismic Code 1893 Part 1- 2002.

The structure is designed basing codes IRC Class 70R and IRC Class A Loading, IRC 6-2016 for designing.

It has been observed that the maximum support reactions 3246.42 KN and Moment 6228.79 KNm is which is safe limit
The maximum displacement is occurred on column -78.422mm in Y direction is safe.

The maximum plate stress due to moving vehicle 4370.462 KN/m? at top and 3684.433 KN/m? at bottom.

The maximum shear force acting in 867.435KN in X Direction and 1988.114 KN in Z direction.

Designed structure by using software result in obtaining details of each and every member, reduce time of design work,
and improved the accuracy of the work.
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