CIVIL ENGINEERING
DIPLOMA/DEGREE

TEGHNICAL SUBJECTS

(FATIT / A1.U1.Y. /7Y UIeSHR)

| i ( Yol ‘ . -“|—'

J
S

! 1

|

’ {1

STRICTLY BASED ON

TGS & IBPS
PATTERN

FEATURES

Based on New Syllabus for ZP Recruitment

Included MCQ'’s for all subjects

Framed by Experts & Experienced faculties

For better understanding arranged in

] @ f. ® ®
- I N I N ITY simple & Easy language

CZ) Academy m All in one book




CIVIL ENGINEERING pegree/biploma

Nicel ulRu=

H& d SISAUTRUT Al

siquf ATeigets

1000'pyq's 3nfa

o Id SfFerapa fawam=n JIa™aQT
e ZP/WCD =a1 9d ugridt 3ugad

o 9d fawar= a¥qgferss sguafdt uest

e 9000 T&IT STd U= JATILT
e 3cad 3BT AT F AT WIS T HAT=0M
o STelg 351Ul ATST 3ugar

8263954946 / 9607155111




UBIAB

Infinity Publications, Pune

8263954946
9607155111

Team Infinity

p

We Have made all possible effort to make this book error free however
it is request to all students, if you find any error or want to give
suggestions that we can incorporate into future editions, feel free

Send us email infinityacademyofficiall809@gmail.com

\ 4

/em:mwmawmmﬁmamama@

ST ST SrieaT fOT SreTatn=ist formfor grumen ghlagga ame faafer s
TSt AP, U1 fobat g arht Fodte! STaagRt siel Aesarerge femfor o= 3
wareneft FEfera gocare! vt quft, sieeeRaTE e Infinity Publication gaa smgd. aid
Harda

\

4

=

=

7 e o ®
Iy"i;'"rt I N EI N I. A d
Oo ngineering 1 cademy



SATH=AT



THEFR,

et aier=h aam ST fasdier siafRerdiean ufteneat  fSeg uftwe " snfor
“‘Hg 9 TOHYURUT WAl YUt ARTGYIeh 3 JEaeh HTeT a1 3Tcid G gid 3T8.

““ Rrogr uftg anful ““Hg 9 STAEURUT WAl HYUT ARTGITh HEA HETHId! 2IUTR
TR 3Tk fargandl a1 gdier=h aarl a1 fGHard. 1 Ukl EdehTd 9d fauamat
AT AT AT, AT IEEINA AT GEAehTe (ATH HI0ATa AT AT, 9T Tehid 2
ThHd JEIeh TR,

PYQ 3ot sifa&rea U9 o YEaehtd 3g. BCM,
Engg.Mech,SOM,TOS ,DSS, Public Health Engg. a1 9@ Tskut S foree ama
quIferee 3Te .

““ Rregt ufteg " anfon ““qe @ Serumon w1 asfiel s st / e
iRt TETeae UgETE g SN ATHshd WU IUge AT . ZP 41 anfiel wdiedien
YT e AT THIAT TR IS I ARy ATl , fomerar snfor gegwg
wiguh R o grashie AT o

R B Yk qreTen aigul aarrardt Ffvea suger 3.

SATMIRT AT YEASHTE ST GrETeAl JHEAT Ta8 URSea TaTaTdTst HRigyieh 3,
T ITehT ATEL. ¢ JEaeh 9 URENLATATS! AHar g,

‘SRR oTchett = | v W SN 31T, ST AT AT 30T |oned
T HH! ABTA g JEAh ATICATHHR TG hed TR TTSHTINETT ¢ 9T g

YT TEATAT TS HUITETS! TS ST JHEAT A1 TAHTA ATFE JHeATEEd
JATEIA. AT TRETE TN U= He URNSATT Y@l areare st Tu T
JHTD... |

T JEAehTd Yohl EHAT 7057492418 o1 ShHTERTER died 370 HUS .

STUAT
EE1p R CEC T
9158999422

JINFINITY
OO Engineering #Academy



INDEX

1 BUILDING MATERIALS & CONSTRUCTION 1
1 CEMENT
2 CONCRETE, AGGREGATE AND WATER 6
3 STONES AND BRICKS 13
4 LIME AND MORTAR 16
5 TIMBER 18
6 ADMIXTURE 21
7 ARTIFICIAL MATERIALS 22
8 SUSTAINABLE MATERIALS 23
9 MISCELLANEOUS TOPICS 26
10 BUILDING BYE-LAWS & PRINCIPLES OF PLANNING 29
11 FOUNDATION & MASONRY CONSTRUCTION 34
12 STAIRCASE, OPENING & ROOF 40
13 MISCELLANEOUS TOPICS 45
14 PREVIOUS YEAR QUESTIONS 48
15 QUESTIONS FOR PRACTICE 53

2 ENGINEERING MECHANICS 64
1 INTRODUCTION 65
2 SYSTEM OF FORCES 66
3 ANALYSIS OF PIN-JOINTED PLANE FRAMES 67
4 FRICTION 68
5 CENTROID AND MOMENT OF INERTIA. 69
6 PREVIOUS YEAR QUESTIONS 71
7 QUESTIONS FOR PRACTICE 71

3 STRENGTH OF MATERIALS 77
1 STRESS AND STRAIN 78
2 PRINCIPAL STRESSES 82

§ "‘:. [ ] [ ] [ ] .
/ : O{IV)IE:IQNI'I;YAdm/ » Infinity Academy =« @infinitympsccivil ® 788 7811 411



3 SHEAR FORCE & BENDING MOMENT 84
4 BENDING STRESSES 85
5 SHEAR STRESSES IN BEAMS 86
6 TORSION 87
7 COLUMNS 89
8 DEFLECTION OF BEAM 89
9 PREVIOUS YEAR QUESTIONS 91
10 QUESTIONS FOR PRACTICE 93
4 THEORY OF STRUCTURES 98
1 DEGREE OF INDETERMINACIES 99
2 TRUSSES 101
3 METHOD OF STRUCTURAL ANALYSIS 103
4 SLOPE DEFLECTION METHOD 103
5 PREVIOUS YEAR QUESTIONS 106
6 QUESTIONS FOR PRACTICE 106
5 DESIGN OF REINFORCED CONCRETE STRUCTURES 111
1 BASIC CONCEPT OF RCC 112
2 WORKING STRESS METHOD 114
3 LIMIT STATE METHOD 115
4 TORSION 119
5SLAB 119
6 COLUMN 121
7 FOOTING 122
8 STAIRCASE 123
9 DESIGN OF WATER TANKS 125
10 PREVIOUS YEAR QUESTIONS 129
11 QUESTIONS FOR PRACTICE 130
AINFINIT

)
/ e sngineeringxcadema/ » Infinity Academy  « @infinitympsccivil ® 788 7811411



Sieat uRug swel ot Aniest® Page : lll

UNIT 6 DESIGN OF STEEL STRUCTURES 133
1 INTRODUCTION 134
2 CONNECTION 136
3 TENSION MEMBERS 144
4 COMPRESSION MEMBER 145
5 BEAM 148
6 COLUMN BASES & FOUNDATIONS 150
7 PLATE GIRDER 152
8 GANTRY GIRDER 154
9 TRUSSES 155
10 PREVIOUS YEAR QUESTIONS 157
11 QUESTIONS FOR PRACTICE 158
7 CONSTRUCTION PLANNING & MANAGEMENT 163
1 MANAGEMENT 164
2 PROJECT MANAGEMENT & NETWORK THEORY 165
3 PERT AND CPM 167
4 COST, RESOURCES, & CPM UPDATING 169
5 EQUIPMENTS 171
6 ACTS RELATED TO WORKERS AND INDUSTRY 175
7 PREVIOUS YEAR QUESTIONS 180
8 QUESTIONS FOR PRACTICE 180
8 SURVEYING 184
1 FUNDAMENTAL CONCEPTS OF SURVEYING 185
2 MEASUREMENT OF DISTANCES 187
3 COMPASS SURVEYING 189
4 LEVELLING 192
5 CONTOURING 194
6 THEODOLITE 195

§ "‘:. [ ] [ ] [ ] .
/ : O{IV)IE:IQNI'I;YAdm/ » Infinity Academy =« @infinitympsccivil ® 788 7811 411



7 THEODOLITE TRAVERSE 197
8 PLANE TABLE SURVEYING 199
9 TACHEOMETRY 200
10 CURVE 201
11 COMPUTATION OF AREA AND VOLUME 203
12 GPS & GIS 204
13 OPTICAL AND ELECTRONICS DEVICES 205
14 PREVIOUS YEAR QUESTIONS 206
15 QUESTIONS FOR PRACTICE 208
9 ESTIMATION COSTING AND VALUATION 213
1 ESTIMATE AND COSTING 214
2 UNITS OF MEASUREMENT 216
3 RATE ANALYSIS 221
4 SPECIFICATION 222
5 CONTRACT AND TENDER 224
6 VALUATION 228
7 PREVIOUS YEAR QUESTIONS 232
8 QUESTIONS FOR PRACTICE 232
10 GEOTECHNICAL ENGINEERING 237
1 PROPERTIES OF SOIL 238
2 CLASSIFICATION OF SOIL 243
3 PERMEABILITY 243
4 SEEPAGE THROUGH SOILS 246
5 STRESS DISTRIBUTION IN SOILS 248
6 SOIL COMPACTION 249
7 COMPRESSIBILITY & CONSOLIDATION OF SOIL 251
8 SHEAR STRENGTH OF SOILS 254
9 EARTH PRESSURE, 255
10 STABILITY OF SLOPES 258
11 BEARING CAPACITY AND FOUNDATION 260

§ "‘:. [ ] [ ] [ ] .
/ : O{IV)IE:IQNI'I;YAdm/ » Infinity Academy =« @infinitympsccivil ® 788 7811 411



12 FOUNDATION 263
13 SOIL EXPLORATION & SOIL IMPROVEMENT 268
14 PREVIOUS YEAR QUESTIONS 269
15 QUESTIONS FOR PRACTICE 271
11 FLUID MECHANICS 277
1 INTRODUCTION OF FLUID 278
2 PRESSURE AND ITS MEASUREMENT 280
3 BUOYANCY AND FLOTATION 283
4 KINEMATICS OF FLOW 284
5 DYNAMICS OF FLUID FLOW 288
6 ORIFICES & NOTCHES 290
7 FLOW THROUGH PIPES 291
8 DIMENSIONAL ANALYSIS 293
9 BOUNDARY LAYER THEORY 296
10 LAMINAR AND TURBULANT FLOW 297
11 OPEN CHANNEL FLOW 300
12 FLUID MACHINES 304
A. HYDRAULIC TURBINE 306
B. HYDRAULIC PUMP 310
13 PREVIOUS YEAR QUESTIONS 313
14 QUESTIONS FOR PRACTICE 316
12 WATER RESOURCES ENGINEERING 322
1 INTRODUCTION 323
2 PRECIPITATION 324
3 ABSTRACTION FROM PRECIPITATIONS 328
4 SURFACE WATER HYDROLOGY 331
5 HYDROGRAPHS 332
6 FLOODS 335
7 FLOOD ROUTING 336
8 WELL HYDRAULICS 338
AINFINIT

)
/ e sngineeringxcadema/ » Infinity Academy  « @infinitympsccivil ® 788 7811411



9 RESERVOIR PLANNING 339
10 IRRIGATION PRINCIPLES & PRACTICES 341
11 SOIL, WATER, PLANT RELATIONSHIP 342
12 WATER REQUIREMENTS OF CROPS 343
13 WATER LOGGING AND LINING OF CANAL 344
14 CANAL IRRIGATION 346
15 CANAL REGULATION WORK 348
16 CANAL HEADWORKS AND SEEPAGE 351
17 RIVER & RIVER TRANING WORKS 353
18 CROSS DRAINAGE WORKS 355
19 DAMS, SPILLWAYS, ENERGY DISSIPATION 357
20 SPILLWAYS & ENERGY DISSIPATER 360
21 PREVIOUS YEAR QUESTIONS 362
22 QUESTIONS FOR PRACTICE 364
13 HIGHWAY ENGINEERING 372
1 HIGHWAY DEVELOPMENT & PLANNING 373
2 HIGHWAY ALIGNMENT 375
3 HIGHWAY GEOMETRIC DESIGN 376
4 SIGHT DISTANCE 379
5 DESIGN OF HIGHWAY ALIGNMENT 381
6 VERTICAL ALIGNMENT 384
7 TRAFFIC ENGINEERING 385
8 HIGHWAY MATERIAL 390
9 PAVEMENT DESIGN 394
10 DESIGN OF RIGID PAVEMENT 398
11 PREVIOUS YEAR QUESTIONS 400
12 QUESTIONS FOR PRACTICE 401
14 BRIDGE ENGINEERING 408
1 INTRODUCTION 409
2 BRIDGE FOUNDATIONS 412

§ "‘:. [ ] [ ] [ ] .
/ : O{IV)IE:IQNI'I;YAdm/ » Infinity Academy =« @infinitympsccivil ® 788 7811 411



a1 uRug sell Tl Anfesis Page : VIl

3 BEARINGS 414
4 MISCELLANEOUS TOPICS 416
5 QUESTIONS FOR PRACTICE 417
15 PUBLIC HEALTH ENGINEERING 420
1 WATER DEMAND 421
2 SOURCES OF WATER 422
3 CONDUITS FOR WATER SUPPLY 423
4 PIPE APPURTENANCES 424
5 WATER QUALITY 425
6 WATER TREATMENT 428
7 DISTRIBUTION SYSTEM 431
8 WASTE WATER CHARACTERISTICS 433
9 DISPOSING OF THE SEWAGE EFFLUENTS 434
10 DESIGN OF SEWERAGE SYSTEM 436
11 SEWAGE TREATMENT 438
12 SLUDGE DIGESTION 441
13 SOLID WASTE MANAGEMENT 442
14 AIR POLLUTION 444
15 NOISE POLLUTION 447
16 PREVIOUS YEAR QUESTIONS 448
17. QUESTIONS FOR PRACTICE 451
CAINFINIT

[ L ]
/ =) E..gimringxmdem,/ > Infinity Academy  # @infinitympsccivil © 788 7811 411



TECHNICAL
SUBJECTS




BUILDING MATERIALS &
CONSTRUCTION

ZP SYLLABUS

CONCRETE TECHNOLOGY

Cement-Grades, Test, Properties, Aggregates, Concrete, Test On Concrete, Factors
Affecting Concrete, Water Cement Ratio, Aggregate Cement Ratio, Mix
Design,Quality Control Of Concrete, Additives In Concrete

CONSTRUCTION MATERIALS

Stones, Bricks, Cement, Lime, Mortar, Timber, Plastic, Concrete, Steel, Paints And
Varnishes Bitumen, Mastic Asphalt, Emulsion, Cutback, Stone, Matrix Asphalt, Fly
Ash, Sustainable Building Materials, Glass, Artificial Materials.

BUILDING PLANNING AND CONSTRUCTION

Principles Of Building Planning And Design, Building Bylaws, Building Services
Such As Vertical Transportation, Water Supply, Sanitation, Thermal Ventilation,
Lighting, Acoustics. Types Of Foundations, Brick And Stone Masonry, Types Of
Floors, Doors And Windows, Roofs, Finishing Works, Water Proofing, Types Of
Formwork.

AiINFINITY
OO Engineering #Academy




DESIGN OF REINFORCED
CONCRETE STRUCTURES

ZP SYLLABUS

DESIGN OF REINFORCED CONCRETE
STRUCTURES (LSM)

Design Of Slab, Beams, Columns, Footing.
Water Tanks (WSM).

INFINITY'
OO Engineering #Academy




a1 uRug sell Yol Aniesi® Page : 112

1. Strength of concrete in uniaxial comparison is
determined by testing a standard cube 150 mm size

= 1S 456: 2000 - Plain and reinforced concrete. and is loaded till its failure.
= 1S875: 1987 (Part-I to V) - Code of practice for design 2. The cube specimen is tested after 28 days of casting
loads. and curing.
Part 1: Dead loads 3. Asper IS 456: 2000, there should be three specimens
Part 2: live loads ina sample.
Part 3: wing loads 4, Individual variation in the strength of cubes should
Part 4: snow loads not vary by more than +15% of average strength and
Part 5: special loads and load combinations if the variation is more then the test results are
= IS 1893: 2002 - Criteria for earthquake resistant design discarded.
of structures.
Grade of Concrete
= |S 13920: 1993 - Ductile detailing of RC structure
subjected to seismic forces. = The grade of concrete is expressed in terms of its

characteristic compressive strength (of 150 mm cube at

Characteristic Strength of Concrete 28 days) expressed in N/mm?or MPa.

»  Characteristic strength of concrete is the value of * Minimum grade of concrete based on exposure
strength of concrete below which not more than 5% of conditions as per 1S: 456
test results are expected to fail. Exposure Condition | Minimum Concrete Grade
A Mild M20
Moderate M25
Severe M30
Very Severe M35
Extreme M40

Concrete Mix Design

Various grades of concrete as per IS 456: 2000:

Characteristics

Probability Density——

Strength Etﬂolr(l)crete Grade | Type of Concrete
M15 Ordinary grade concrete
M20
| ; > M25 - M55 Standard grade concrete
A fek cm M60 - M100 High Strength concrete

5% area  28-day compressive strength—a i ) )
»  The direct tensile strength of concrete is about 7 to 15
fig. idealised normal distribution of concrete strength % of the compressive strength of concrete.
Standard deviation

Coefficient of variation = Modulus of Rupture of Concrete:
Mean strength o )
= Asper IS 456: 2000, it is defined as:

fer = 0.7y fox

= The coefficient of variation varies generally in the
range of 0.01 to 0.02. With higher degree of quality
control, this variation can be reduced.

Poisson’s Ratio:
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= |tis the ratio of lateral strain to the longitudinal strain » Characteristic load: is that load which has the 95%
under uniform uniaxial stress. probability of not being exceeded during the life time
of the structure.

2. Partial safety factor for materials:
Limit state of collapse Limit state of serviceability
1. Steel - 1.15 1. Steel — 1.00

The Working Stlggss?g'\rf_ethc’d (WSM) of 2. Concrete — 1.50 2. Concrete — 1.00

3. Partial safety factor for loads:

=  For concrete, Poisson's ratio range from 0.1 to 0.3. For
design purposes, a value of 0.15 or 0.2 is considered.

= \WSM is based on service loads conditions alone. Load Limit State _of | Limit State of
Factor of _  Strength of the material Combination | Collapse Serviceability
Safety " Allowable stress in the material DL LL/IL | WL DL LL/IL | WL
1.DL+LL or or
»  Modular Ratio = —wessinsteel () _ Es 2. DL + WL EQ EQ
Stress in concrete (f¢) Ec or EQ 15 15 _ 1.0 | 1.0 _
3. 15 - 15 (10 | - 1.0
The Ultimate Load Method (ULM) of Design DL+LL+WL |or |12 1.2 |10 |08 0.8
or EQ 0.9*
=  The ULM is also called as the load factor method or the 12

(*) This value is considered for stability against
overturning or where there is a possibility of stress
=  ULM is based on ultimate load conditions alone. reversal.
Design Load = Partical safety factors for load
X Characteristic load
Design stress-strain curve for concrete:

ultimate strength method.

Ultimate or design load

= Load Factor = _ -
Working or service load

The Limit State Method (LSM) of Design

= LSM takes into account the safety at ultimate load and 067 fa Charadteristics Curve
serviceability at service loads. !
|
.. 0.44 fc Design Curve
=  Limit state of collapse: e :
[ |
A |
> Flexure “ !
. . |
» Compression/ Tension !
| 1
L
> Shear 0 0.001 0.002 0.003 0.0035
[} strain

> Torsion o . )
Characteristic and design stress strain curve of concrete

=  Limit state of serviceability:
= Characteristic strength of concrete is taken as 0.67f ..

> Deflection . .
= Design strength of concrete is 0.67f /¥,

» Excessive vibrations 07
= Permissible stress in concrete= % = 0.446f.

> Corrosion
> Cracking = For uniformly compressed concrete (as in axially
’ ’ loaded columns), the maximum strain in concrete is
IS 456: 2000 Recommendations for LSM of Design \ taken as 0.002 or 0.2%

1. Characteristic Strength and Characteristic Load: ) ) . )
= When concrete is subjected to axial compression and

flexure, then the maximum strain in concrete is limited
in between 0.002 and 0.0035.
Design stress strain curve for reinforcing steel:

= Characteristic strength: of a material is that strength
below which not more than 5% of the test results are
expected to fall.

» Concrete grade in RCC = M20
» RCC in coastal areas = M30

@} ) L ®
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