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ABSTRACT

The main objective of this report is to imprint the knowledge and experiences gained while pursuing the
internship at GOVERNMENT PWD DEPARTMENT OF MADHYA PRADESH in the form of the report to the
university and industry.

This project of BOX CULVERT in which we will understand about the Design of bridge to take When
subjected to loads or displacements, all true physical structures behave dynamically. Newton's second law
states that additional inertia forces are equal to mass times acceleration. If the weights or When

displacements are applied slowly, inertia forces can be ignored and a static model can be created. It is
possible to justify load analysis. As a result, dynamic analysis is a straightforward extension of static

analysis
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INTRODUCTION

In terms of public quarter works, the critical Public Works Department of India, also known as the
CPWD, 1s the most dependable major authorities authority. The relevant Public Works department,
which 1s now part of the Ministry of Housing and Urban Affairs, 1s responsible for homes, roads,
bridges, flyovers, and complex systems like as stadiums, auditoriums, labs, bunkers, border fences,
border roads (hill roads), and so on (MoHUA). Lord Dalhousie launched a crucial endeavour in
July 1854 to complete public works and establish the Ajmer Provincial Division. It has since grown
into a full-service production management division, offering services spanning from design to
completion, as well as ongoing maintenance.

It 1s overseen by the Director Standard (DG), who 1s also the senior Technical Marketing
Consultant for the Indian government. In all kingdom capitals, special DGs and additional DGs are
in command of the regions and sub-regions, while chief Engineers are in charge of the zones (save
a few). To monitor CPWD's most essential projects, a new job of chief assignment supervisor
(CPM) has just been created. CPMs are the equivalent of chief engineers in the CPWD. The
CPWD's strength 1s its ability to build complicated projects even 1n difficult terrains and to preserve
them during the construction stage, thanks to its nationwide presence.

It 1s the government of India's high engineering branch, and local public works departments and
other departments' engineering wing follow its requirements and instructions.

CPWD consists of three wings in execution area:

1) B&R (homes and Roads)

2) E&M (electrical and Mechanical)

3) Horticulture

Following are the middle capabilities of CPWD

Other than those for Railways, Communications, Atomic Energy, Protection Services, All India

Radio, Doordarshan, and Airports, design, manufacturing, and protection of primary government
non-residential dwellings (IAAI & NAA).

Construction and maintenance of residential housing for relevant government officials.
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Production work for essential Armed Police Forces (formerly paramilitary) such as the CRPF,
CISF, BSF, and ITBP, as well as maintenance of CRPF and CISF infrastructure entrusted to

CPWD.

SSB, SIB, and other cabinet Secretariat establishments require creation work.

Construction work for public zone projects that do not have theirr own engineering firm, other
government businesses, self-sufficient our bodies and organisations as a deposit work.
a€oeDepositWorksa€ are projects that are conducted at the discretion of a well-known CPWD
Director and for which the expenditure 1s provided entirely or partially from the CPWD.

A)The Union of India's monetary estimates and accounts no longer cover a price range of a public
character.

B) Contributions from the public.

Providing civil engineering planning, design, and construction consultancy services as needed by
public projects and other self-supporting entities.

The Ministry of External Affairs and other ministries have requested the construction of embassies
and other structures/initiatives in other nations.
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CHAPTER 1
LITERATURE REVIEW

LITERATURE REVIEW

A bridge 1s a structure that allows road visitors or other transferring masses to cross a boundary or
impediment, such as a river, stream, canal, road, or railway. The talk might take place on a railway
track, a tramway, a street, a footpath, bicycle music, or a combination of these.

Element of a bridge

Extensively a bridge can be divided into main pans:

(1) Superstructure

(11) Substructure

The superstructure of a bridge 1s analogous to the roof of a single-story house, while the
substructure 1s similar to the walls, columns, and foundations that support it.

Structural components in the superstructure wear a conversation route. The superstructure 1s made
up of railings, protecting stones, and floors that are supported by any structural device above the
bearings, such as beams, girders, arches, and cables.

Substructure 1s a helping machine for superstructure.

It includes the subsequent:

(a) Abutments

(b) Piers and Abutment piers

© Wing walls, and

(¢) Foundations for the piers and abutments.
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The opposing main aspects of bridge shape are techniques, bearings, and river schooling works,
such as aprons, revetment for slopes at abutments, and many more.

Perfect Bridge website characteristics:

L, For the bridge's abutments and piers, a suitable, unyielding, and non-erodable material must
be accessible at a shallow depth. The bearing strata must be devoid of the tendency to slip, slide, or
sink under stress, and they must be positioned far away from the fault zone. In a different way, to
be sure. It has to be geologically correct.

2, The stream at the bridge must be defined precisely and maintained as small as feasible.
Three, the circulate must be available on the bridge website promptly.

The water flow within the move at the bridge website online must be in a constant regime state. It
must be free of whirlpools and crosscurrents.

There should be no large tributaries converging in the vicinity of the bridge site. Direct  method
roads and rectangular alignment, 1.e. right-angled crossing, must be feasible.

There should be no shortage of courtly river education projects in the bridge web site area.
To have minimal afflux, there must be minimal obstruction of natural waterways.

There should be clean availability of labour, construction materials, and transportation within the
region of the bridge website online in order to obtain financial system.

High-stage bridges, also known as non-submersible bridges, are those that do not allow excessive
floodwaters to pass beneath them. The floodwater 1s permitted to flow freely via the vents. In other
words, 1t consists of the roadway above the channel's highest flood level.

A submersible bridge 1s a structure that allows floodwater to bypass a bridge while keeping the
communication cable above water. Floods should not delay traffic for more than three days at a
time or six times a year, according to the formation degree.

The causeway 1s an underwater pucca bridge that allows floodwaters to pass beneath it. It 1s offered

on less essential routes to save money on the creation of a pass drainage system. Vents could be
used to tolerate low water flow.

A footbridge 1s a bridge designed specifically for walkers, bicycles, and animals.

Culvert: A culvert 1s a movable drainage shape that 1s given when a small circulation crosses a
street with a linear canal of less than 6 metres.

Deck Bridges have flooring that is supported at the pinnacle of the superstructure. Bridges having
flooring that 1s supported or suspended at the bottom of the superstructures are known as through
bridges.

Bridges with semi-thru floorings have an intermediate level of support for their superstructures.

Easy bridges are all beam, girder, or truss bridges that are supported on both ends. It's suited for up
to 8-metre spans.
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Cantilever bridges are bridges that are more or less fixed at one end and unfastened at the other. It
can cross distances ranging from eight to twenty metres.

Continuous bridges are those that have two or more spans. Theyre used for large spans and
foundations that need to be robust.

Bridges that produce slanted stresses on supports under vertical loads are known as arch bridges.
These bridges can be used for up to 20 metre spans at a low cost. Inside the barrel or within the
ribs, the arches may be found.

a stiff structure Bridges: In these bridges, the horizontal deck slab 1s built monolithically with the
vertical abutment walls. The spans of these bridges can reach up to 20 metres. This sort of bridge
1sn't always considered as cost-effective for spans less than 10 metres.

A square bridge 1s one that 1s perpendicular to the river's axis. Skew Bridges are those that aren't at
right angles to the river's axis.

Bridges hanging from the ends of cables are known as suspension bridges.

Below-Bridges: This mile-long bridge was built to allow a road to pass beneath any structure or
impediment. Over-Bridges: A bridge built to allow two different types of land to communicate.
Magnificence AA Bridges are bridges designed for I.R.C. magnificence AA loading and verified
for class A loading. They're available inside certain municipal limits, in specific existing or
projected business districts, in specific geographic areas, and along specific routes.

Designing permanent bridges for I.R.C. elegance Bridges with a Class A loading are referred to as
Class A bridges.

Elegance B Bridges are bridges constructed for I.R.C. magnificence B loads.

A viaduct 1s a non-stop mile-long construction that supports a road or trains like a bridge over a dry
valley and 1s made up of a series of spans over trestle bents rather than solid piers.

The apron 1s a layer of concrete, masonry stone, and other materials. Place it like flooring at the
culvert's doorway or outlet to save scour.

A curtain wall 1s a thin barrier that protects against a moving vehicle's scouring etfect.
Piers are the superstructure of a bridge's intermediate supports, and they can be either solid or open.
The superstructure's stop supports are known as abutments.

The distance between any two adjoining supports measured from centre to centre 1s the effective
span of a bridge.

The term "clean span" refers to the space between any two adjacent bridge supports. Financial
Span: This 1s the span with the smallest total value of the bridge structure.

Afflux: The canal may compress due to the bridge construction. Even as it passes beneath the
bridge, the water level rises above its typical level. This upward thrust 1s referred to as aflux. Loose
Board: Loose board 1s defined as the difference between the best tflood stage after afflux, if any, and
the formation level of avenue embankment at the processes or pinnacle degree of guide bunds at
that point.
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Headroom 1s the vertical space between a vehicle's best factor and the bottom point of any
projecting out part of a bridge.

The general length measured along the bridge's centre line from the start to the end of the bridge
deck can be defined as the period of a bridge structure.

The linear waterway of a bridge 1s the length available within the bridge between the extreme limits
of a river floor at the best flood level, measured at right angles to the abutment faces.

The effective linear waterway 1s the whole width of the bridge's waterway less the powerful breadth
of blockage. The powerful linear waterways will be calculated using the width of the indicative
obstacle created by each pier. Abutments and pitched slopes should be avoided as end obstacles.

Low Water Stage (L.W.L): During the dry season, the low water stage refers to the normal extent of
the water surface.

The average stage of a high flood that 1s predicted to occur every year 1s known as the normal flood
level (O.F.L.).

The Maximum Flood Degree i1s the determined level for the maximum potential flood or the extent
of the best flood each documented (H.F.L.).

Bridge alignment can take numerous forms depending on the angle the bridge makes with the
r1ver's axis:

1. The bridge 1s aligned squarely with the river's axis.

2, Skewed alignment: this bridge 1s angled away from the river's axis, which 1sn't the best
position.

The waterway of a bridge 1s the space beneath the superstructure of the bridge where water tflows.

The length of this land along the bridge is referred to as the linear canal. This linear waterway 1s
made up of the clean spans combined.

The construction of a bridge creates a natural channel, which increases the velocity of the float
beneath 1t. The outcome of this increased speed 1s aflux, or the rising of water upstream of the river
or flow.

Only the monetary span reduces the bridge fee to the bare minimum.
The following elements influence the overall cost of the bridge:

1. value of cloth and its nature.

2, Availability of skilled labour.

3 Span period.

Four. Nature of circulate to be bridged.

J. Climatic and different conditions. Monetary span, 1

where P 1s the price of one peir with its foundation al = steady

1.e. the cost of a single span helping device 1s the same as the cost of a single pier.
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In other words, the cost of the substructure 1s the same as the cost of the superstructure. The number
of spans should probably be maintained to a minimum, as piers restrict water flow. If piers are
required, an unusual range of spans or even a wide range of piers 1s preferable. Well-known
formula

L = kaP, where 1 1s the monetary span's duration, and k 1s the constant.
With a slight tweak, the IRC has endorsed the following principle:

Price of variable component inside the substructure = price of variable element of outstanding
shape

Scour intensity: scours occur when the rate of flow surpasses the limitation velocity that the
erodible particle of mattress cloth can withstand. The usual scour intensity 1s the depth inside the
move's centre while 1t's experiencing the highest flood discharge.
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CHAPTER-2
BRIDGE SUPERSTRUCTURE

A bridge connecting the 1sland to the mainland 1s a structure that carries a route or roadway over a
depression or obstacle (such as a river). b: a period of time, place, or manner of connecting or
transitioning between two civilizations, such as the transition from war to peace.

TYPES OF BRIDGE
SLAB BRIDGE

GIRDER BRIDGE

1) SLAB BRIDGE :- It’s far appropriate for spans as much as 8m.
2) GIRDER BRIDGE :- This sort of bridge 1s reasonable for spans among 10m to 20m.

The types of girder bridges vary depending on the width of the roadway.

a) Parapet girder bridge
b) Tee Beam bridge
c) Balanced bridge

1. Ground beams: they are commonly plate girders or rolled metal. Joists supported
through the primary girder of Trusses. They run perpendicular to the longitudinal center
line of the bridge.

2. Stringers: they’re commonly rolled steel joists or wooden beams supported at the floor
beams at right perspective to them.

3. Predominant floors: tfloors is supported or suspended at the bottom of the superstructure
and the top chord 1s braced laterally.

4. Carrying floor: this i1s the element of floors system with which wheels for cars are in
actual contact.
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CHAPTER-3
CONSTRUCTION SITE BRIDGE

Name of work

Detail estimate for widening of submersible bridge across morar river on nadi paar tal on morar
thana to shamshan ghat road.

NECCESSITY

The existing box bridge on connecting main road 1.e. morar thana, nadi paar tal and
shamsan ghat road 1s very dense populated area. A carriage way width of existing
bridge across morar river 1s quite inadequate to fulfil the need of trattic. Due to
traffic jam, the district administration 1s facing law & order proble, daily during peek
hours. Looking to demand of public as well as concering hon’ble MLA a joint spot
visit was conducted on dated 04-06-2019 accordingly widening of existing box 1s
essential. Hence a detailed estimate has been framed to overcome the problem of day
by day traffic jam.

PROVISIONS

Submersible bridge construction for avg. 6m width bridge 1s provided as per site
condition salient features of the bridges are as follow

1) Types of Bridge :- submersible bridge

2) Length of bridge :- 40.1m

3) Span arrangement :- 1 box unit of 10m. RCC complete in RCC M30
4) Overall width :- Avg 200m.

5) Type of foundation :-open Foundation.

6) Carriage way:- Avg. 19.80m

7) Type of superstructure :- box unit

8) Design loading :- IRC class AA Loading

SPECIFICATION :-
As per IRC and M.O.R.T. & H specification
RATES:-

The estimate has been framed on the basis of bridge and road SOR issued by E in C PWD Bhopal
w.e.f 29/08/2017 and their amendment up to date.
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BBS (Bar bending schedule ):-

The Bar Bending Schedule (BBS) aids in determining the amount of steel required for your home's
construction. This aids in obtaining an accurate steel estimation. Cutting and bending calculations
reduce steel waste and make the process more cost effective.
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Construction of different structure at site:-

1) CUTOFF WALL
2) BOX CULVERT
3) CAST-IN-SITU
4) WING WALLS

1) CUTOFF WALL:- A cut-off wall is a device that is used to reduce or prevent water
seepage through pervious surfaces. It 1s always provided beneath the foundation's top
story. The reduce-off wall 1s known as a whole reduce-off wall if 1t continues through
the inspiration to impermeable material beneath

m.J,lr i
. !L|1|u Hll‘!h
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2) BOX CULVERT :-

A culvert 1s a tunnel built beneath roadways or railroads to allow for cross-drainage or
the transportation of electrical or other cables from one side to the other. It 1s fully
surrounded by the earth or ground. Pipe, box, and arch culverts are the most common
types found beneath highways and railways.
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3) CAST-IN-SITU:-

The forged-in-situ method of bridge construction 1s a versatile method that can easily
accommodate the needs of more odd geometrical designs. Due of the difficulty of
transporting the created pars, cast-in-situ techniques are used.
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4) WINGS WALLS:-
The wing walls maintain grade elevations, keep the embankment adjacent to the culvert
in place, and direct water flow. The scour apron is intended to prevent scour and erosion
at the inlet or exit's base.

Different types of loading
IRC magnificence AA Loading
The IRC elegance AA Loading corresponding to the magnificence 70 loading.
Two kind of vehicle loading are designated:
1. Tracked automobile
2, Wheeled automobile
The choice 1s made, relying upon the expected styles of cars to travel on the bridge.

Bridge designed for sophistication AA loading should be checked for class A loading also, as under
sure

Situations heavier stress may be acquired under class A loading.

Effect impact of sophistication AA Loading for street Bridges

1. For spans much less than nine metres.
(1) For tracked motors 20% for spans as much as 5 m, linearly reducing to ten% for spans of
nine m.

(11) For wheeled cars 25%

1. For Spans of 9 m or greater

Bolstered Concrete Bridges
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(1) Tracked automobiles 10% up to a span of 40 m.
(11) Wheeled vehicles 25% for span as much as 12 m.
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TECHANICAL ESTIMATE
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FPR REPORTS:-
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