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Foreword

Dear Students,
The present Hand Book on Civil Engineering is an

outcome of an attempt to have a single book on basic concepts

and important formulae useful for civil students who are \
preparing for various competitive exams such as GATE, ESE, ‘\" )
SSC, RRB, ISRO, State Service Commissions and other PSUs.

This book has been prepared by our subject experts by compiling it subject
wise and chapter wise to help the students for quick revision of the subject, to

recollect the basic concepts and formulae before going to exam.

What sets this book apart, from the similar books available already, is the
inclusion of popular technical interview questions at the end of each chapter/

subject, which will help the students before going to a technical interview.

I'm thankful to all the Professors who have extended their valuable services

in the preparation of this Book.

With best wishes

Y.V. Gopala Krishna Murthy,

M Tech. MIE,

Chairman & Managing Director,
ACE Engineering Academy,
ACE Engineering Publications,

Frost Interactive Service Pvt. Ltd. (ACE ONLINE).



CONTENTS

Name of the Subject Page No.
I. Building Materials 01-58
B 013 ' 1= 4 TSP 01-08
2. AGETEGALES ..oovvererrereerrse s 09-11
3. LIME & MOTEATS.ccovvurreruerseerseesssessssessssssesssessssssssssessssssssssssssssssaneses 12-15
000 Lol OSSPSR 16 - 21
5. BIICKS ettt sse s s sassssssssnns 22-28
6. TIMDET oottt es st ssss s sssss s ssssseens 29 -38
7. SEONES ooreerercerreesseersesssess s s sasenns 39-46
8. Paints and Varnishes ... 47 -53
9. GLASS oeureeeeteesreessesesessssees e ss s s st 54 -58
II. Strength of Materials 59 -132
1. Mechanical Properties of Engineering Materials .............. 59 -62
2. Stresses and STraiNS ..eeemeseessseeeesseessesssessssesssessssssnes 63-74
3. COMPLEX SErESSES..cmremrereerrmsseessrerssessseessssssessssessssssessssssssssseens 75-81
4. Shear Force & Bending Moment ........cooneenmeerseeessneesneens 82-90
5. DEflECHiONS .oeeerreereeetiseeseeessiseesesssessse s ssssssssessssssnees 91-95
6. Bending and Shear Stresses in Beams ......c.cooneeneeennienees 96 - 100
7. Shear Stresses . 101-104
8. Torsion Of Shaft ... sesssseenes 105-109
9. Pressure VESSEIS .....sssssssssssssssesssessssseses 110-114
10. Columns and STIULS ...c.oeeenreemeesseerseeseessesssesssesssesssessssssseens 115-120
B Y o) o0 VP 121-123
12. Shear CENLIE ....oveeerereersseersessssssssssesssssssssesssssesssesssssssssesssaens 124 -126
13. Strain Energy 127 - 128

14. Theories of FAIIUIe ... sssssssessnns 129 -132



III. Structural Analysis

1. Intro. to Structures, Static & Kinematic Indeterminacy..

2. ANAlySiS Of TIUSSES ..veveeeeeereerssesessessssssssssessssssssssessssssesssesssnees

3. Basic Methods of Structural Analysis ...

4. Plastic Theory

5. Rolling Loads & Influence Lines .......eenmeenseesseersneenns

6. ATChES & CADIES ...cverrereeeieeereeriseserseess s sssesessssssessesssnens

7. Matrix Methods ...eenceeeneinseisessessssssesssesssssssessssssssesens

8. Structural DYNamICS .....oeeeermeesseessessseesseesssesssesssessssessssssnss
IV. Steel Structures

1. Steel Properties and Specifications ........eeenneeennn.

2. Riveted & Bolted CONNECLiONS .....coceeeeereererneersesssseessesenane

3. Welded CONNECLIONS ...oveerreeeemreereessneesesssessssssssssssssssssssssssssesnns

4.  Eccentric CONNECLIONS ...coeernerrersersesssersessssssessssssssssssssssees

5. Tension MEMDETS .....coernmeereeseermeesseesseessssessesssesssesssessssesans

6. Compression Members ...

7. Beams and GIrders .....eeeessssssssssssssesess

8.  INdUusStrial ROOSS ...eeeereeeeeeeeseeseeeeesseesseessessseessessssesssessssees
V. Reinforced Cement Concrete

1. Fundamentals - WSM .....comeemneesssssesssssesssesssssees

2. Singly Reinforced Beams- WSM ......comnnesnnsssisnnnnns

3. Doubly Reinforced Beams- WSM

4. Limit State of Design Fundamentals

5. Limit State Method- Singly Reinforced Beams ...............

6. Limit State Method- Doubly Reinforced Beams ...............

7.

8.

9.

133 -181
133-137
138 -141
142 - 149
150 - 154
155-163
164 -173
174-176
177 - 181

182 - 253

182 -188
189-199
200 -208
209 - 214
215-223
224 -236
237 - 251
252 -253

254 - 344

254 - 257
258 - 261
262 - 266
267 - 273
274 -279
280 -282
283 -287
288 - 295
296 - 299
300-302



11, SIADS weeerreerreerersesesre s sessens 303-317

12. Limit State of Collapse - COMPression .......eereeennns 318 -326
13, FOOTINES oottt sssssssssssssss s sssessssssssasesas 327 - 334
14. Fundamental of Prestressed Concrete ... 335-339
15. Losses in Prestresed CONCIete ......eeeeeeseessseeees 340 - 344
VI. Construction Practice, Planning 345 — 384
& Management
1. Introduction of Project Management 345 -351
2. CPM NEtWOTK wooorerreermsersesssmsessssssssssssssssssssssssssssssssssssssssssssssssess 352 -353
3. PERT NetWOrK c.oooeeceeseeseeteerseeseessesssesssssssessssssssssssessssssssesnns 354 - 357
4. ProjectCrashing and Resource Allocations .......c.coueeeee. 358 -361
5. Engineering Economics and Depreciation ... 362 - 366
6. Construction EQUIPMENTS .....ocriveeenieniensessessesseessesseessesseesens 367 - 387
7. Construction Contracts and Tendering 388 -394
VII. Estimation, Costing & Valuation 395 -435
1. Introduction & Types of EStimation ........ccneeneeernneeennneens 395 -403
2. General Specifications of Civil WOTKS ........cccorreeneenmernneeneeennes 404 - 408
3. Centerline and Long Wall-Short Wall Method .......c.ccoen. 409 - 412
4. Schedule of Rates & Lead-Lifts ....ceeenmeeneesseeesneesseesseeenes 413 -423
5. Computation of Earth Work 424 - 427
6. ValUALIONS ..occveeecrreessctssetsss s sssssssssssssssssssssssssssssssssssssssssans 428 -435

VIII. Fluid Mechanics & Hydraulic Machines 436 - 534

1. Properties of FIUIAS ....oenneneneeseeeseeeseessessssesssessseessseseees 436 - 443
2. Pressure Measurement & Fluid Statics ... 444 - 449
3. Buoyancy and Metacentric Height .........cceeneeneeenneerseeene 450 - 453
4. Fluid KiNEMALICS ..uvvereereerrreersessssesssessssessssssssssessssssssssessssssesssesens 454 - 460
5. Energy Equation and Its Applications ... 461 - 465
6. Liquids in Rigid MOtiON .....ocveeereereesreeeseesseesseeesseesseessesssessesennes 466 -470



7. Momentum Equation & Its Applications ...
8. Laminar FIOW ......ensicsssisssssssssssssssssssssssssssssssssssssssssssnns
9. FIow Through Pipes ......neennenseenseeseessesssessssessesssessens
10. Elementary Turbulent Flow ...

11. Boundary Layer TREOTY .....crreereesssneesssesssssessssesssseesns
12. Forces on Submerged Bodies ........oumernrernneeenssersseesnnens
13. Open Channel FIOW ... neneeseesesssseessssssssseesssssseenns
14. Dimensional ANaLYSisS ...ceenmeemeesseessessseesssessseesssesssssseees
15. Flow Through Orifice, Mouth Pieces, Notches and

IX. Engineering Hydrology
. Precipitation . ssssse s
. Mean Precipitation ...,

. Frequency of Point Rainfall &Probability

. Evaporation & Transpiration ...
INFIEFATION o
c RUNOST ottt
Hydrograph ..,

. Maximum Flood EStimation ...,

O© 00 N O U1 » W N =

. Flood Routing
10. Well HydrauliCs ......ersessssessessssssesssesssssssssesenns
11. RIVET GAUEZING wcoveerireenrireesseessseseessessessesssessssssesssessssssessssssssssssssans

X. Irrigation Engineering
1. Basics of Water Resources Engineering ........ceeseeeens
2. S0, Water & Plant ... sssssssssssssssssssssenns
3. Water Requirement of Crops ....

4. Quality of Irrigation WAater .......ooeeernmeeneesseesseesseessesssessseees
5. Design of Lined Canals .......oeeeeeessesssesssssssssesssnes

471 - 475
476 - 479
480 - 485
486 - 490
491 - 495
496 - 499
500 -511
512 -515

516-519

520-534

535-566
535-538
539 - 540
541 -543
544 - 548
549 - 551
552 -553
554 - 557
558 - 559
560 - 561
562 - 564
565 - 566

567 - 609
567 - 569
570-572
573 -579
580 - 581
582 -583



6. Design of Unlined Canals in Alluvial Soil ...c.oevereereceneeeneenn. 584 - 587

7. Water Logging and Drainage ......coeeeeemeesmesseesseesssesseeenns 588 - 589
8. Diversion Head WOTKS ......nrerssssssesssssssssesssenns 590 - 593
9. Canal Regulation WOTKS ......cccmrmernimssssssssssssssssssesssssens 594 - 599
10. Gravity DAmS .....cceeeeressssssssssssssssssssssssssssssssssens 600 - 606
11. Spillways & Energy DiSSIPators .....c.oeeemeesrerseeseessneenns 607 - 609
. Environmental Engineering 610 -701
Water Supply Engineering
1. Population Forecasting and Water Demand 610-617
2. Sources and Conveyance of Water 618 - 624
3. QUALILY Of WALET ..oueeeeeeereeeeetseesseseessssesssesssesssesssss e sssessssssssesens 625 -631
4. Plain Sedimentation ... 632 - 634
5. COAGUIALION w.ooveverreeeererereersseesrseess s ss s ssesssesssans 635-638
LIRS 11 =11 (o) o PP 639 - 642
AR D) 5303V {T 0 0 ) o N 643 - 650
Waste Water Engineering
1. Design of Sewer 651 - 656
2. Characteristics 0f SEWAZE .....coccerrereerreeesemsseessnsesssssssesssssssessseenns 657 - 663
3. Treatment Of SEWAZE .....couveureerureeerneermsesssseesssessssessssessssessssssssaees 664 - 670
4. Activated Sludge ProCess ... 671-673
5. TriCKING Flter .oveereeseeeecrseesseereessessseessesssssssssssessssssssssssessssssssesans 674 - 675
6. SIUAEE DIigESLION ..oreereeceeeerreemeereeesseeseessess e sesssseesseeseesssessessaees 676 - 677
7.Septic Tank............. 678 - 678
8. Oxidation Ponds 679 - 679
9. Disposal of Sewage Effluents .......ooneeneeenmeeneessseesseesseeenne 680 - 686
10. Solid Waste Management ........oeeeeeeseermeessessssesssessesssseenns 687 - 690
11. Air Pollution and CoNtrol ... 691 - 695
12. N0ise POIIULION ...overrrrrcrsinersssssssesssssssssssssssssssssssssersessnns 696 - 699

13. Miscellaneous TOPIC ..cceeeeeeeeenmeesmeessmeeseesseesssesssesssesssssssssseens 700 -701



XII. Geotechnical Engineering 702 - 807

1. Origin of Soils and Properties of SOils .......nrrerrnneerrenenns 702 -710
2. Soil Structures and Clay Mineralogy ......c.ceenmeesmeesseeennes 711-714
3. Index Properties of SOIlS .....rmmemmeemeemnessnsssessessssssseeens 715 -724
4. S0il ClasSifiCation ....oeermeenresseessnesssessnesssssssssssessssessssssssssssesseees 725-728
5. Permeability ... 729 - 733
6. Effective Stress, Capillarity and Seepage Pressure................ 734 -739
7. S€€PAZE ANALYSIS courreereerureresseerseesssneesssessssessssessssessssessssesssesssaens 740 - 743
8. Stress Distribution 744 - 747
9. Consolidation 748 - 755
10. Compaction 756 - 759
11. Shear SEreNGh ... essrsesssesssens 760 - 765
12. EQrth PreSSUTIE ..nieeenieesectnnsesssssssssssssssssssssssssssssssssssssssssssssssssnees 766 -774
13. Stability Of SIOPES ...oveerieereerrreeneerseeesseessessseeessessess e ssseesssesssssseees 775-782
14. Bearing Capacity (Shallow Foundation) ......oenneenn. 783 -792
15. Pile Foundation ... 793 - 800
16. SOil EXPlOTation .....cceevcreeererseessssersessssssessessssssesssesssssesssesssans 801 -804
17. Foundations on EXpansive Soils .......cmenennseenneenneesneees 805 -807
XIII. Surveying 808 - 866
1. Fundamentals of SUIVEYING ......cccomereeererreemreermerseesseesssessseeenns 808 - 810
2. Chain SUTVEY ..ceevereeereeeseesseessssssssessssssssssssssssssssssssesssssssssssssssssssssnees 811 -816
3. Compass Surveying 817 - 822
4. Traversing Method 823 - 825
5. Theodolite ... 826 - 829
6. LEVEIIING ..ot sssssssesssssssssesssssesssssssssssssssssanens 830 - 835
7. Plane Table SUIVEYINE ....cereressersessssssessesssssesssessnns 836 -839
8. Contouring & Calculation of Area & Volume .......c.ccuueureeenn. 840 - 844
9. Tacheometry, Trignometric levelling & Triangulation ...... 845 - 854
10. CUIVES wooverreeresrssssessssssssssssssssssssssssssssssssssssssessssssssssssssssssssesssssnes 855 -859

11. Theory of Errors & Photogrammetry ... 860 - 866



XIV. Highway Engineering

1. Highway Development and Planning .........coeneeeneeenneens
2. Highway Alignment and Surveys
3. Highway Geometric Design - Basic Elements .......cccccuueunnee
4. Highway Geometric Design - Gradients .........oeeeeenneens
5. Highway Geometric Design - Sight Distances ...
6. Highway Geometric Design - Overtaking Sight Distances
7. Highway Geometric Design - Horizontal Curves ........c.......
8. Highway Curves (Extra Widening) .......ccccoueeeen.

9. Set Back Distance and Curve Resistance
10. Highway Geometric Design - Transition Curves ..............
11. Highway Geometric Design - Vertical Curves ........ccceeneee.
12. Highway Geometric Design - Valley CUrves .........coueeeenn.
13. Highway Materials and Testing ...
14. Highway Construction and Pavement Maintenance .......
15. Pavement DESIZN .....oceereeeneesseesseesssessseesssssssesssssssssesssssssessseees
16. Rigid PAVEMENLS ....cevurrereermerereessssesssesssssessssesssssssssesssssssssesssns
17. Traffic ENGINEETING ....ceovuevrivrerieeicrecicireeieiee e

XV. Railway Engineering
01, INtrOAUCHION coocvueeeceetessseeiseesesssessssssssesssssssssssssssssssssssssssssssans
02. Sleepers, Track Fasteners and Ballast ......ccoueeneenmeenniennees
03. Railway Track and Rails ......eemeeeenserneeeesssessseesseeenees

04. Geometric Design of Track

XVI. Airport Engineering
1. Airport ENGINEering ....onenernnesssessssssesssessssssesssessssssssssenns
2. Design Of TAXIWAY wccouvereeeereessseeesseessssssssessssssesssessssssssssessssssssnenes

3. Layout of Airport

XVII. Harbour, Port, Docks and Tunnels
1. Harbour, Port and DOCKS .. ssesssssssssssssssssssnens

2. TUNNEILS ottt st sass s sasssssassassasssssssssens

867 -969
867 - 870
871-873
874 - 877
878 -879
880 - 881
882 - 884
885 - 889
890 - 891
892 - 894
895 - 897
898 -900
901 -903
904 - 922
923 -929
930 -939
940 - 947
948 - 969

970 - 988
970 -970
971 -974
975 -977
978 - 988

989 - 994
989 - 990
991 -991
992 - 994

995-998
995 - 996
997 - 998



	CE Handbook 2025.pdf
	Page 3


