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This	book	aims	at	presenting	the	topics	of	Bridge	Engineering	written	in	a	simple	manner.	The	
subject-matter	 is	 characterized	 by	 comprehension	 as	well	 as	methodical	 and	 easy-to-follow	
style.
The	 chapter	 of	 bridge	 foundations	 is	 expanded	 and	 divided	 in	 two	 separate	 chapters.	
Foundation	I	contains	Spread	and	Pile	Foundations	where	as	Foundation	II	contains	Caissons	
and	Cofferdams.	Some	chapters	are	rearranged	sequentially	with	the	substantial	new	matter	
and	sufficient	new	problems.	Examples	of	latest	and	modern	bridges	constructed	during	past	
decade	are	cited	at	appropriate	places.	Marvellous	Bridges	of	the	world,	which	gives	technical	
information	 regarding	 India’s	 latest	 Bandra-Worli	 Sea	 Link	 and	The	Golden	Gate	 Bridge	 of	
California	USA	are	given	in	Appendix.	All	the	articles	have	been	given	the	numbers	to	enhance	
the	readability	and	convenience	of	the	reader.
The	text-matter	has	been	arranged	systematically	into	Twelve	Chapters	assisted	by:

*	222	Self-explanatory	and	neatly	drawn	sketches;
*			10	illustrative	problems;
*			20	important	useful	tables;
*	251	typical	questions	at	the	end	of	the	chapters.

The	book	should	prove	to	be	extremely	useful	to	the	Civil	Engineering	students	preparing	for	
the	Degree	Examinations	of	all	 the	 Indian	Universities,	Diploma	Examinations	conducted	by	
various	Boards	of	Technical	Education,	Certificate	Courses	as	well	as	for	the	A.M.I.E.,	U.P.S.C.,	
G.A.T.E.,	I.E.S.	and	other	similar	competitive	and	professional	examinations.	It	should	also	prove	
of	interest	to	the	practising	professionals.
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BRIDGE ENGINEERING
DEtaIlED CoNtENts

Chapter 1 INTRODUCTION
1-1.	 General
1-2.	 Development	 of	 bridges
1-3.	 Changing	 Scenario	 in	Design	 and	Construction	 of	 bridges
1-4.	 Components	 of	 a	 bridge
1-5.	 Classification	 of	 bridges
1-6.	 Importance	 of	 	 bridges
1-7.	 Identification	 of	 bridges
1-8.	 Preliminary	 data	 to	 be	 collected
1-9.	 Selection	 of	 bridge	 site
1-10.	 Stages	 of	 investigation
1-11.	 Bridge	Alignment
1-12.	 Traffic	 requirements	 of	 highway	 bridges
1-13.	 Waterway	 of	 a	 bridge
1-14.	 Maximum	 flood	 discharge
1-15.	 Number	 of	 spans
1-16.	 Preliminary	 and	 final	 project	 drawings
1-17.	 Choice	 of	 bridge	 type
1-18.	 Requirements	 of	 an	 Ideal	 Bridge
	 QUESTIONS	 1

Chapter 2 fOUNDaTIONs – I: spREaD aND pIlE 
fOUNDaTION

2-1.	 General
2-2.	 	 Essential	 requirements	 of	 a	 good	 foundation
2-3.	 General	 principles	 of	 design	 of	 bridge	 foundations
2-4.	 Subsoil	 exploration
2-5.	 Testing	 of	 soil	 samples
2-6.	 Types	 of	 foundations
2-7.	 Spread	 foundations
2-8.	 Pile	 foundations
2-9.	 Requirements	 for	 pile	 foundation
2-10.	 Types	 of	 piles
2-11.	 Load	 bearing	 piles
2-12	 Materilas	 used	 in	 construction	 of	 load	 bearing	 piles
2-13.	 Cast-iron	 piles
2-14.	 Cement	 concrete	 piles
2-14-1.	Cast-in-situ	 concrete	 piles
2-14-2.	Pre-cast	 concrete	 piles
2-15.	 Sand	 piles
2-16.	 Steel	 piles
2-17.	 Timber	 piles
2-18.	 Wrought-iron	 piles
2-19.	 Non-load	 bearing	 piles
2-20.	 Choice	 of	 type	 of	 pile
2-21.	 Composite	 piles
2-22.	 Screw	 piles
2-23.	 Pulling	 of	 piles
2-24.	 Loads	 on	 piles
2-25.	 Causes	 of	 failures	 of	 piles
	 QUESTIONS	 2

Chapter 3 fOUNDaTIONs - II: CaIssONs aND COffERDaMs
3-1.	 General
3-2.	 Uses	 of	 caissons
3-3.	 Cofferdam	 and	 caisson
3-4.	 Materials	 used	 for	 the	 construction	 of	 caissons
3-5.	 Classification	 of	 caissons
3-6.	 Box	 caissons
3-7.	 Wells
3-8.	 Pneumatic	 caissons
3-9.	 Construction	 of	 a	 pneumatic	 caisson
3-10.	 Pneumatic	 caisson	 sickness

3-11.	 Drilled	 caissons
3-12.	 Methods	 of	 construction	 of	 drilled	 caisson
3-13.	 Precautions	 during	 construction	 of	 drilled	 caisson
3-14.	 Loads	 on	 caisson
3-15.	 Floating	 of	 caissons
3-16.	 Cutting	 edges
3-17.	 Factors	 affecting	 the	 choice	 of	 a	 cutting	 edge
3-18.	 Skin	 friction
3-19.	 Sand	 blowing
3-20.	 Methods	 to	 facilitate	 the	 sinking	 of	 caissons
3-21.	 Tilting	 of	 caissons
3-22.	 General
3-23.	 Uses	 of	 cofferdams
3-24.	 Types	 of	 cofferdams
3-25.	 Prevention	 of	 leakage	 in	 cofferdams
3-26.	 Puddle	 for	 cofferdam
3-27.	 Factors	 affecting	 design	 of	 a	 cofferdam
	 QUESTIONS	 3

Chapter 4 sUBsTRUCTUREs
4-1.	 General
4-2.	 Abutments
4-3.	 Piers
4-4.	 Wing	walls
4-5.	 Setting	 out	 for	 piers	 and	 abutments
4-6.	 Materials	 for	 substructures
4-7.	 Bridge	 Inspection
	 QUESTIONS	 4

Chapter 5 fIxED-spaN sUpERsTRUCTUREs
5-1.	 General
5-2.	 Simple	 bridges	 or	 beam	 bridges
5-3.	 Continuous	 bridges
5-4.	 Cantilever	 bridges
5-5.	 Arch	 bridges
5-6.	 Bow-string	 girder	 type	 bridges
5-8.	 Suspension	 bridges
5-9.	 Cable-stayed	 bridges
5-10.	 Role	 of	 cable	 sheath	 in	 cable	 stayed	 bridge
5-11.	 Materials	 for	 superstructures
5-12.	 Composite	 bridges
	 QUESTIONS	 5

Chapter 6 lOw COsT BRIDGEs: MOvaBlE-spaN 
sUpERsTRUCTUREs

6-1.	 Low	 cost	 bridges
6-2.	 Movable-span	 structures
6-3.	 Bascule	 bridges
6-4.	 Cut-boat	 bridges
6-5.	 Flying	 bridges
6-6.	 Lift	 bridges
6-7.	 Swing	 bridges
6-8.	 Transporter	 bridges
6-9.	 Traversing	 bridges
	 QUESTIONS	 6

Chapter 7 lOw COsT BRIDGEs: CUlvERTs aND 
CaUsEwaYs

7-1.	 Definition
7-2.	 Waterway	 of	 a	 culvert
7-3.	 Types	 of	 culverts
7-4.	 Causeways
	 QUESTIONS	 7
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Chapter 8 lOw COsT BRIDGEs: TIMBER OR TEMpORaRY 
BRIDGEs

8-1.	 Definition
8-2.	 Materials	 used
8-3.	 Fastenings	 used
8-4.	 Types	 of	 timber	 or	 temporary	 bridges
8-5.	 Bridges	with	 intermediate	 supports
8-6.	 Bridges	without	 intermediate	 supports
8-7.	 Floating	 bridges
	 QUESTIONS	 8

Chapter 9 flOORING
9-1.	 General
9-2.	 Factors	 affecting	 the	 choice	 of	 flooring	material
9-3.	 Requirements	 of	 a	 good	 flooring	material
9-4.	 Types	 of	 floors
9-5.	 Flooring	materials
9-6.	 Drainage	 of	 floors
	 QUESTIONS	 9

Chapter 10 lOaDING ON BRIDGEs
10-1.	 General
10-2.	 Buoyancy	 pressure
10-3.	 Centrifugal	 forces
10-4.	 	Dead	 load
10-5.	 Deformation	 stresses
10-6.	 Earth	 pressure
10-7.	 Erection	 stresses
10-8.	 Impact	 load
10-9.	 Live	 load
10-10.	Longitudinal	 forces
10-11.	Secondary	 stresses
10-12.	Seismic	 load
10-13.	Temperature	 variation	 forces
10-14.	Water	 pressure
10-15.	Wind	 load
10-16.	Design	 of	 bridge	 foundations
	 QUESTIONS	 10
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Chapter 11 BEaRINGs
11-1.	 Definition

11-2.	 Purposes	 of	 bearings

11-3.	 Importance	 of	 bearings

11-4.	 Free	 and	 fixed	 bearings

11-5.	 Types	 of	 bearings

11-6.	 Materials	 for	 bearings

11-7.	 Bed	 blocks

11-8.	 Maintenance	 of	 bearings
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Chapter 12 MIsCEllaNEOUs TOpICs
12-1.	 General

12-2.	 Afflux

12-3.	 Approaches	 of	 bridge

12-4.	 Bridge	 architecture

12-5.	 Bridge	 Failures

12-6	 Clearance	 and	 freeboard

12-7.	 Combined	 road	 and	 railway	 bridges

12-8.	 Defects	 of	 bridge	 and	 its	 rectification

12-9.	 Double-decker	 bridge

12-10.	Economic	 span	 of	 bridge

12-11.	Erection	 of	 steel	 girders

12-12.	Formwork	 for	 arch	 bridges

12-13.	Handrails

12-14.	Joints	 of	 bridge

12-15.	Maintenance	 of	 bridges

12-16.	Posting	 of	 bridges

12-17.	Rating	 of	 existing	 bridges

12-19.	River	 Training	works

12-20.	Testing	 and	 strengthening	 of	 bridges

12-21.	Tower	Bridge
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