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Cable-stayed and suspension bridges are two types of cable-supported bridges.
One of the most common styles of long-span bridges, suspension bridges offer a
number of advantages in terms of the stiffening girders' height-span ratio and
material qualities. The main cables of a suspension bridge are held in place by
the anchorages, which are also made up of main beams, tower piers, cables, and
anchorages. Based on the main cable anchoring method, suspension bridges are
classified into self-anchored or earth-anchored. In a self-anchored bridge type,

the main cable is directly attached to the stiffening girder, whereas in the earth-

anchored type, the main cable is directly attached to the bridge via anchorages at

the beginning and end locations.
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I. INTRODUCTION

An engineered overpass is alluded to a sort span
upheld by links. This sort of scaffold has been with
humanity since old times. The present huge and
sublime engineered overpasses were made
conceivable through the foundation of primary
investigation techniques, material turns of events,

and PC

Engineered overpasses

development strategies, innovation

advancements. are quite
possibly of the most gorgeous unique extension, and
are viewed as one of the kinds of scaffolds numerous
primary architects dream to plan.

Ports are significant designs that communicate the flat
and vertical powers of the fundamental link to the
establishments. The kinds of harbors are arranged
into gravity-type ports, burrow type moorings, and

rock safe havens. Gravity-type mooring comprises of

a strategy for opposing the heaps from the links with
oneself load of the establishment and anchor outline.
Numerous engineered overpasses use gravity-type
ports. Burrow type dock is a strategy for opposing the
heaps of the links by utilizing the shear powers of the
external outline of the steel outline and the tension of
the fitting body. Rock dock is a strategy for opposing
the heaps of the link by utilizing the weight, grip, and
frictional obstruction of rock wedges. This strategy is

utilized in regions with great stone arrangements.

a) Gravity-Type Anchorage

b) Rock Anchorage ©) Tunnel Anchorage

Fig 1 Anchorage types

II. Literature Review
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Xiangong Zhou et.al (2022) the exploration and
examination strategy for underlying delicacy of three-
tower self-secured engineered

overpass was

introduced exhaustively founded on reasonable
designing cases.

Under the activity of seismic waves along the
extension, the harm exceedance likelihood of the
damped association framework is lower than that of
the

Simultaneously, the distinction in harm exceedance

completely  drifting design framework.
likelihood of the two frameworks under a similar
harm level keeps on extending. It demonstrates the
way that the expansion of a damper gadget can
essentially work on the seismic execution of the
design, and the decrease impact of a damper gadget
for an extreme focus tremor is more clear than that
for a low-power quake. The likelihood of slight and
moderate harm to the wharfs and heading of the
drifting arrangement of the threetower self-secured
engineered overpass is high, while the likelihood of
harm to the extension tower is generally little. This
plan is in accordance with the plan thought of
accepting the handily fixed parts as auxiliary parts in
the seismic plan.

Zhijin Shen et.al (2022) research paper directed a
field-scale examination to concentrate on the north
side passage of Wujiagang Scaffold in Yichang, China.
As per the closeness standard, the 1:12 passage anchor
scale model was laid out. The passage anchor scale
model was chosen in the space neighboring the real
task site to guarantee the closeness of stratigraphic
conditions. Using a removal meter, inclinometer
opening, strain measure, micrometers, and other
extensive checking strategies, the plan load test, over-
burden over-burden and

test, rheological test,

extreme bearing limit disappointment test were

Through the

perception and stress perception of the port body and

completed. primary  deformity

encompassing stone, the pressure misshapening

attributes and rheological qualities of the harbor body

and encompassing stone in the field-scale try were
dissected. The
deformity

twisting disappointment system,

disappointment  process,  potential
disappointment mode, and over-burden limit of
strong passage anchor were explored.

In view of the cutoff harmony examination
aftereffects of the model, the security and objectivity
of the passage safe haven structure plan of the real
engineered overpass were assessed. As indicated by
the model trial results, under the plan heap of 1P, the
distortion of the stone mass at the highest point of the
anchor burrow is the biggest, which is 0.005 mm
followed by the disfigurement of the stone mass at the
front anchor surface, and the misshapening of the
stone mass at the back anchor surface is the littlest,
which is 0.001 mm. As per the comparability rule, it
is hypothesized that the greatest twisting of the front
anchor surface of the strong anchor is around 1.2 mm
under 1P burden. Rheological experimental outcomes
show that the drawn out rheological qualities of
passage port are not clear under the activity of
configuration burden and bit by bit over-burden load,
and the mooring can be in a drawn out stable state
under rheological burden. The plan of passage
mooring on the north side of Wujiagang Yangtze
Waterway Scaffold in Yichang can meet the designing

necessities.

Objectives of the Research

The primary goals of the current examination are as

per the following:-

1. To decide the take out conduct of the passage
type dock and gravity type in light of rock joint.

2. To examination the heap bearing limit of the
dock span with two different condition.

3. To decide limited component examination of
harbor based span utilizing investigation
instrument SAP2000.

4. To decide the most appropriate sort of jetty in

examination.
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ITII. METHODOLOGY

Steps of the Analysis

Step 1 First step is to study different research papers from authors all across the globe to understand the

research done in the same field and this gave our study base and scope for further research.

Step 2 this step includes defining the unit to design the model initialization where the units is measured as

Metric SI. Steel code and concrete design code is locked as IS 800:2007 and IS 456:2000.

Intialization Options

l:::l Uze Saved User Default Settings ﬂ

l:::l Ize Settings from a Model File. .. ﬂ

@ Ize Built-in Settings With:

Diisplay Units Metric S e ﬂ

Steel Section Database Indian o

Steel Design Code 15 800:2007 i

Concrete Design Code |5 456:2000 ol i)
QK Cancel

Fig 2 Initialization of Model

Step 3: Modelling of the section a working drawing
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Section Data

Definition Loads Design

Item Value
General Data
Bridge Section Name BSEC
Material Property M30
MNumber of Interior Girders 0
Total Width 17.5
Total Depth 1.8
Left Exterior Girder Bottom O ffset (L3) 0.528
Right Exterior Girder Bottom Offset (L4) 0.528
Keep Girders Vertical When Superelevate? (Area & Solid Mode... No
5lab and Girder Thickness
Top Slab Thickness (t1) 0.225
Bottom Slab Thickness (t2) 0.225
Exterior Girder Thickness (t3) 0.323
Fillet Horizontal Dimension Data
1 Horizontal Dimension 1.422
f2 Horizontal Dimension 1.422
13 Horizontal Dimension 0.
f4 Horizontal Dimension 1.2
5 Horizontal Dimension 1.2

Y'_\_‘\ = [_,_'

x| Y [ Do Snap
Section is Legal Show Section Details...
Girder Output

Modify/Show Girder Force Output Locations...

Modify/Show Properties Unitz.

Waterials.... Frame Sects... KN, m, C

Modify/Show Load Patterns

Load Patterns...

Convert To User Bridge Section

Fig 3 Modeling of Sectional Drawing

Fig 4 Model Structure
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Step 4: Defining materials as per Indian Standards and assigning to the structural members

File
Unitz
Bridge Section Name |BSECT KN, m, C “
Bridge Section (Double Click Picture for Larger View) Mouze Coordinates
X Coordinate | 13.6886
¥ Coordinate |-1.9642
o o 3 2 4 o |
L T_;' ¥ .t
y '—‘jﬁg Options
L‘X. Show Dots At Points
Display Point Labels
Dizable Corner Point Snap
Show Section Properties
Section Points
Shape Point  Material X A ~
Reference Point 8.75 1.8
Insertion Point 875 18
Structural Polygon 1 1 K30 0. 1.8
2 17.5 1.8
3 175 1575
4 16. 1.575
5 14,578 1.32
L] 14.05 0.
T 3.45 0.
] 2922 1.32
9 15 1575
10 1) 1.575
Opening Polygon 1 1 3.245 132 y Cancel
Fig 5 Defining Bridge Section
Step 5: Defining Properties of Material
Materialz Click to:
Add New Material... |
HY"5D415 B
30 I

Add Copy of Material...
Tendon =

Modify/Show Material...

TR

[

Materia

!
)
o

[] show Advanced Properties d

Cancel

Fig 6 Defining Properties of Material
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Step 6: Assigning tendons to precast segmental beam.

General Data
Material Name and Display Color
Material Type
Material Grade

Material Notes

Weight and Mass
VWeight per Unit Valume

Mass per Unit Volume:

Uniaxial Property Data

Modulus OF Elasticity, E

Coefficient Of Thermal Expansion, A

Shear Modulus, G

Other Properties For Tenden Materials
Minimum Yield Stress, Fy

Minimum Tensile Stress, Fu

[ switch To Advanced Property Display

[Tendon

Tendon

Modify/Show Notes...

1.170E-05

1689905.2

Tenden Layout Display

01-5A-POM 02-P01-PO2 |

? \f
Z
T,
L4 >
Double Click Picture For Expanded Display Refresh Plot
Mouse Pointer Location

= Z

| 472862 | -12.9552

Tendon Layout Display Options

(® Show Elevation
() Show Plan
O Show Section

Snap To This kem

(® None

o Reference Line
O Tendon

Coordinate System

GLOBAL

E] Bridge Tendon Data
Tendon Load Pattern Tendon Parameters
Tendon Name TEN1 + || Prestress ~ Prestress Type Post Tension
Jack From Start ~
Tendon Start Location Tendon End Location
Span 01-SA-POA = Span 02-P01-P02 % Mtalterall sopezty (ETLET &
15.24
Start Location Start of Span ~ End Location End of Span L UETITTATED i
i izati 4.02
Span Length 30438 Span Length 30.48 Wax Discretization Length
Distance Along Span Distance Along Span 30.48 Design Params... Loss Params...
ertical Layout Horizental Layout Load Type Tendon Load
: . 5 : 5 5 ® Force Force (KN}
Edit Vertical Layout... Quick Start... Edit Horizontal Layout... Quuick Start... O Stress 274

Tendon Modeling Options

() Model As Loads

(@) Model As Elements

Units.

KN, m, C w
Move

Move Tendon...

Tabulated Tendon Profile

Show Tabular Data...

0K Cancel

Fig 7 Defining and Assigning Bridge Tendons
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File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

IDVEHB 2/ &> DAQAAAR (G e dyxyzw I 4§ 5HHIE-

Loading conditions to the model Precast Segmental beam with tendons.

- a]

ioftt-nd|-f I -|@-|-

I F3DView | - x
i
[l
N
X
5]
|B]
O -
0 |
3 B Define Load Pattems X
@ Load Paterns CickTo:
A Lo Patern lame Tive et Conaatem
% |auake Vo [stesa 2002 v odity Load Pattern
4 B g : ‘ N | Hodty Lateral Load Pattern..
' T — T | C— B || e
‘*: ‘Show Load Pattern Notes...
OK
Cancel
3D View GLOBAL KN, m,C
Fig 8 Defining Load Pattern
Step 8: Defining Vehicular Loading
X sa 4 P - g
File Edit View Define Draw Selet Assign Analyze Display Design Options Tools Help
DV HB20 /a8 >0 QQQRAQ W sadxyxyzn d6d |4 §|I5M |5 - infatt-nd|-f -0 |-
mi FHlane - X
N
N
N
X
5 3¢ Vehicle Data X
D Vehicle name Units.
(| [ver | Ki, m,C v
= Load Elevation |
| |
| |
| |
B | |
— [
A |
¥ - Loads |
T Load Minium  Maximum  Uniform Axle
4 - Length Type Distance  Distance Load Load
hi FxedLength v |[¢ %0 %0
Fixed Length 1. %0 %0
Fixed Length 2 %0 %0
Fixed Length 3 £ 50
& [— — — | —
o
Psh
b
@ | Ly | e
T [] Vehicie Remains Fully In Path
oK Cancel
3D View GLOBAL KN.m,C

Fig 9 Vehicular Loading

International Journal of Scientific Research in Civil Engineering (www.ijsrce.com)



Jyotiprakash Sahu et al Int ] Sci Res Civil Engg. September-October-2022, 6 (5) : 98-112

Step 9: Defining Seismic loading as per IS 1893:2016 Part I

)4 4 =
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
DOHE 2¢ /& >DaAGQEE W 3dx ey & o 52 - Lt na <L T < B~ |-
KJ D View =
3
L]
—
L)
R
N
o
=
il
B 3¢ 151293:2002 Seismic Load Pattem X
=7 Load Direction and Diaphragm Eccentriciy Sefsmic Coefficients
i 5 ] @ Global X Direction Seismic Zone Factor, Z i
() Giobal ¥ Dirsction @ PerCode 0.36 ~
| —e | Load Patterns
B = Ece. Ratio (Al Diaph.) 005 O UserDefied L
Ed | Load Patter: Sol Type 1 - [podpatem

\l
o Il Load Pattern...

bad Pattern

| e m= Time Period Factors.
| SESIMIC.

NA E
¥ ‘ sesmic Override Daph. Eccen Overtide. e .|  pedraem

(O Approximate Responss Reduction, R

(® Program Calc

Pattern Notes.
N (O UserDefined L
al E
Lateral Load Elevation Range E
(@ Program Calculated rce!
(O User Specified
. i
- Cancel
Hold down Ieft mouse button and drag to pan region GLOBAL Kip. R, F
Fig 10 Defining Seismic Loading
Step 10: Analyzing the stress on the structure
X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
DVH&E 20 /&> DAAARA G xyxyzw I B - nfttne|-f T -0
- X
N DK Set Load Cases to R x
L\J et Load Cases to Run
e
i Click to:
I= Case Name Type Status Action
D DEAD Linear Static Not Run Run
MODAL Modal Not Run Run
D live Linear Static Not Run Run
= EQX Linear Static Not Run Run
b Run/Do Not Run All
Delete All Results.
Show Load Case Tree.
Analysis Monitor Options. ] Model-Alive
O Never Show
@® showafter [& ] seconds oK Concel
aﬂh
ook
N

Ready GLOBAL ~ KN.m,C v

Fig 11 Running Load Cases
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D 5AP2000 v20.2.0 Utimate 64-bit - suspension bridge gravity - 8 x
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
DV HE20 /ZR>»DAQAQQAARQ (Y sdyxxyzn D4 § BE - it - T @ -
@ (% Resultant MMAX Diagram (DEAD) | -x
i
g
N
o
N
bvd =
X
s
= 72
D
64
|
=i
2 56.
..... 48
5
-
40
A
b 32
¢
- 24
i 16
al# 8.5
I’Sh 0
ot
\b -8.
-16
-24
32.
MIN=38109., MAX=53485.896, Right Click on any Area Element for defailed diagram | SwtAnmaon | 42 | = |GLOBAL vlme v

Fig 12 Stress Analysis
Flow Chart of the Study

Start of the
Study

Aim & Objectives of the

Selection of Project and site visits Study

Laboratory experiments on tendons, tramning under Modelling of the structure using Licence package of Csi
UPEIDA and site mspection. softwares

Assigning Sectional Details as per Lab
Expenments and Loading Conditions as per
LS. Code Provision & Specification

Analysis of both the cases to conclude
the study

Conclusion of the study

Fig 13 Flow Chart of the Study
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Table 1 Geometrical Description

Dimension of the model
Length 17500 mm
Height 3400 mm
Web thickness 300 mm
Construction joint for crash barrier portion 3000 mm
Opening 800 x 900 mm
Anchorage Tunnel and Gravity
Haunch 100 x 100 mm
Analysis Result
Shear Force in kN
Table 2 Shear Force in kN
Shear force in kN
Bridge with Tunnel type anchorage 476.098
Bridge with Gravity type anchorage 379.207

Bridge with Gravity type anchorage

Cases

0 50 100 150 200 250 300 350 400 450 500

Shear Force in KN

Discussion: As the above graph stated shear force was least found in bridge with gravity type anchorage as
shear force for bridges with Gravity type anchorage was 379.207 kN whereas shear force for bridge with
Tunnel type anchorage was 476.098 kN.

Maximum Deflection in mm

International Journal of Scientific Research in Civil Engineering (www.ijsrce.com)
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Table 3 Maximum Deflection in mm

Maximum Deflection in mm

Bridge with Tunnel type anchorage 621.098

Bridge with Gravity type anchorage 598.992

Bridge with Gravity type anchorage

Cases

585 590 595 600 605 610 615 620 625

Deflection in mm

Discussion: The structure was fragmental in segments to evaluate maximum deflection as minor gap was seen
in both the cases as of 9% difference.
Torsional Values in kN-m

Table 4 Torsional Values in kN-m

Torsional Values in KNm

Bridge with Tunnel type anchorage 0.134

Bridge with Gravity type anchorage 0.063

Bridge with Gravity type anchorage

Cases

Bridge it Tunnel type anChorage _

0.06 0.08 0.1 0.12 0.14 0.16

o
o
o
N
o
o
S

Torsion
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Discussion: Torsion is the state of strain in a material that has been twisted by an applied torque. Something
happens when a structural member is subjected to a twisting force. Torsion is the state of strain that has
deformed the rectangles, and it is made up entirely of pure shear. The torsion values for bridge with tunnel

anchorage was 0.134 kn-m and bridge with gravity anchorage was 0.063 kN-m.

Support Reaction in kN
Table 5 Support Reaction in kN
Support Reaction in kN
Bridge withTunnel type anchorage 3817.098
Bridge with Gravity type anchorage 4132.276

Cases

Bridge e GraVity type anChorage _

Bridge withTunnel type anchorage

3650 3700 3750 3800 3850 3900 3950 4000 4050 4100 4150 4200
Support reaction in KN

Discussion: A support reaction is a force that is applied to a support or a resultant restraining end moment that
occurs as a result of the inability to move. Support responses in structural systems are in balance with external
forces operating on the structure. Here the support reaction was maximum with a bridge with gravity
anchorage in comparison to a bridge with tunnel anchorage.
Maximum Moment in kN-m

Table 6 Maximum Moment in kN-m

Maximum Moment in kN-m

Bridge with Tunnel type anchorage 1011.88

Bridge with Gravity type anchorage 785.007

International Journal of Scientific Research in Civil Engineering (www.ijsrce.com) @
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Bridge with Gravity type anchorage

Cases

Bridge with Tunnel type anchorage

Discussion: The maximum bending moment in a
girder occurs when the shear force at that section is
zero or changes sign because the bending moment is
zero at the point of contra flexure. A sagging bending
moment, also known as a positive bending moment, is
one such bending moment. Here the bending
moment was 785.007 kN-m for bridge with gravity
anchorage whereas 1011.88 kN-m for bridge with

tunnel anchorage.

IV. CONCLSION

Shear Force in kN

Shear force was least found in bridges with Gravity
anchorage as shear force for bridges was 379.207 kN
with tunnel

whereas shear force for

anchorage was 476.098 kN.

bridges

Maximum Deflection

The structure was fragmental in segments to evaluate
maximum displacement as a minor gap was seen in
both the cases of 9% difference.

Torsional Values

The state of strain in a material that has been twisted
by an applied torque is known as torsion. When a

structural element is subjected to a twisting force,

400 600 800
Moment in KN/m

1000 1200

something happens. Torsion is the state of strain that
has deformed the rectangles, and it is made up
entirely of pure shear. The torsion values for bridge
with tunnel anchorage was 0.134 kn-m and bridge
with gravity anchorage was 0.063 kn-m.

Support Reaction

A support reaction is a force that is applied to a
support or a resultant restraining end moment that
occurs as a result of the inability to move. Support
responses in structural systems are in balance with
external forces operating on the structure. Here the
support reaction was maximum with a bridge with
gravity anchorage in comparison to a bridge with
tunnel anchorage.

Maximum Moment

The maximum bending moment in a girder occurs
when the shear force at that section is zero or changes
sign because the bending moment is zero at the point
of contra flexure. A sagging bending moment, also
known as a positive bending moment, is one such
bending moment. Here the bending moment was
785.007 kN-m for bridge with gravity anchorage
whereas 1011.88 kN-m for bridge with tunnel
anchorage.

Summary: As per our comparative results stated above

it can be said that Gravity type anchorage is
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comparatively more suitable in comparison to tunnel
type thus it can be said that gravity type anchorage

can result in more reliable type of anchorages.
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