< 8 -
o
o'y

R.C.C. DESIGNS

(REINFORCED CONCRETE STRUCTURES)

« WORKING STRESS DESIGN
« LIMIT STATE DESIGN

« PRESTRESSED CONCRETE
« WATER TANKS

« BUILDINGS

o BRIDGES

(AS PER IS 456-2000)



CHAPTER

CHAPTER

CHAPTER

1

[.1.
1.2,
1.3
1.4.
1.5.

1.6.

1.7.
1.8.
1.9.
1.10.
1.11.
112,

1.13.
1.14,
1.15.

1.16.
1.17,

2.1.
2.2
2.3
2.4,
2.5.
2.6.
2.7.
2.8,
2.9
2.10.
2.11.

3.1

Contents

INTRODUCTION

CEMENT CONCRETE

CLASSIFICATION AND COMPOSITION OF CEMENT
SPECIFICATIONS FOR PORTLAND CEMENT
AGGREGATES

WATER

MEASUREMENT OF MATERIALS

WATER CEMENT RATIO

PROPERTIES AND TESTS ON CONCRETE
DURABILITY OF CONCRETE '

WORKABILITY OF CONCRETE

METHODS OF PROPORTIONING CONCRETE MIXES

GRADES OF CONCRETE AND CHARACTERISTIC STRENGTH
(IS : 456-2000)

CONCRETE MIX PROPORTIONING (IS 456:2000)
FORMWORK (IS 456-2000)

TRANSPORTING, PLACING, COMPACTION AND CURING
(IS 456 : 2000)

PERMISSIBLE  STRESSES IN CONCRETE (IS : 456-2000)
STEEL  REINFORCEMENT

PART I : WORKING STRESS METHOD

THEORY OF REINFORCED BEAMS AND SLABS
INTRODUCTION

MODULAR  RATIO

SINGLY REINFORCED BEAM

NEUTRAL AXIS OF BEAM SECTION

MOMENT OF RESISTANCE

BALANCED, UNDER-REINEORCED AND OVER-REINFORCED SECTION
TYPES OF PROBLEMS IN SINGLY-REINFORCED BEAMS
VARIATION OF M; WITH p

BEAM OF TRIANGULAR SECTION

BEAM OF TRAPEZOIDAL SECTION

SLAB SPANNING IN ONE DIRECTION

SHEAR AND BOND

SHEAR STRESS IN R.C. BEAMS

20
22
24

25
27
28

35
36
37
39
41
43
45
53
55

© a8

66

71



CHAPTER

CHAPTER

CHAPTER

3.2,
3.3
3.4

3.5.
3.6
3.7
3.8
3.9,

3.10.
3.11.
3.12.
3.13,
3.14.
3.15.

l.16.
3.17.
3.18.
3.19.
3.20.

3.21.
3.22.
3.23.
3.24.
3.3s.

4.1
4.2.
4.3.

5.1
5.2.
5.3,
5.4.
5.5.
5.6.

5.1,

EFFECTS OF SHEAR : DIAGONAL TENSION
REGIONS OF CRACKS IN BEAMS

MECHANISMS OF SHEAR TRANSFER IN R.C. BEAM WITHOUT
SHEAR REINFORCEMENT

SHEAR SPAN

MODES OF SHEAR FAILURE

FACTORS AFFECTING SHEAR RESISTANCE OF A R.C. MEMBER
REINFORCEMENT FOR DIAGONAL TENSION

TYPES OF SHEAR REINFORCEMENT

VERTICAL STIRRUPS

INCLINED BARS

LATTICE GIRDER EFFECT -

INDIAN STANDARD CODE RECOMMENDATIONS (IS : 436 - 2000)
CRITICAL SECTION FOR DESIGN SHEAR : IS 456 : 2000

ENHANCED SHEAR STRENGTH OF SECTIONS CLOSE TO SUPPORTS
(IS 456 : 2000)

BOND, ANCHORAGE AND DEVELOPMENT LENGTH
FLEXURAL BOND STRESS

ANCHORAGE BOND STRESS : DEVELOPMENT LENGTH
HOOKS AND BENDS

IS CODE ON BOND AND ANCHORAGE REQUIREMENTS
(IS : 456 - 2000

CHECKING DEVELOPMENT LENGTHS OF TENSION BARS
DEVELOPMENT LENGTH REQUIREMENTS AT SIMPLE SUPPORTS :
DEVELOPMENT LENGTH AT POINT OF INFLEXION

CONDITIONS FOR CURTAILMENT OF REINFORCEMENT
REINFORCEMENT SPLICING

TORSION

INTRODUCTION

TORSIONAL RESISTANCE : ELASTIC BEHAVIOUR

INDIAN STANDARD RECOMMENDATIONS ON DESIGN FOR TORSION
(IS : 456 - 2000)

DOUBLY REINFORCED BEAMS

INTRODUCTION

LOCATION OF NEUTRAL AXIS

MOMENT OF RESISTANCE

STEEL BEAM THEORY

TYPES OF PROBLEMS IN DOUBLY REINFORCED BEAMS
SHEAR STRESS, BOND STRESS AND DEVELOPMENT LENGTH
T AND L-BEAMS

INTRODUCTION

73
74

74
75
76
78
79

80
81
82
84
87

94
06
97
98
99

99
101
102
104
103
107

110
1o

111

116
117
118
119
120
127

il



CHAPTER

CHAPTER

CHAPTER

62,
6.3.
6.4,
6.5.

6.6.
6.7.
6.8.
6.9.
6.10.
6.11.

7.1.
7.2.
7.3.

7.4,

7.5.
7.6.
7.7.
7.8
7.9.
7.50.
7.11,
7.12.
7.13.
7.14,
7.15.

8.1.
8.2.
8.3.
8.4
8.5.
3.6.

8.7
8.8.

9.1.
9.2,
9.3

DIMENSIONS OF A T-BEAM
POSITION OF NEUTRAL AXIS
LEVER ARM AND MOMENT OF RESISTANCE

MOMENT OF RESISTANCE TAKING COMPRESSIO
INTO ACCOUNT

DEPTH OF BALANCED SECTION OF T-BEAM
ECONOMICAL DEPTH OF T-BEAM

SHEAR, BOND AND DEVELOPMENT LENGTH
TYPES OF PROBLEMS IN T-BEAM
DOUBLY REINFORCED T-BEAMS

L-BEAM

DESIGN OF BEAMS AND SLABS

DESIGN OF BEAMS ‘

DESIGN OF LINTEL BEAMS

DESIGN OF CANTILEVER

DESIGN OF <ONE-WAY SLAB

DESIGN OF CANTILEVER CHANA

DESIGN OF LINTEL WITH SUNSHADE
DESIGN OF CONTINUOUS SLAB

DESIGN OF DOUBLY REINFORCED BEAM
DESIGN OF T-BEAM

DESIGN OF CYCLE STAND SHADE

DESIGN OF T-BEAM ROOF

DESIGN OF INVERTED T-BEAM ROOF
DESIGN OF OVERHANGING T-BEAM ROOF
DESIGN OF CANTILEVER CANOPY

DESIGN OF L-BEAM : DESIGN FOR TORSION
DESIGN OF STAIR CASES

INTRODUCTION

GENERAL NOTES ON DESIGN OF STAIRS
DESIGN OF STAIRS SPANNING HORIZONTALLY
DESIGN OF DOG-LEGGED STAIR

N OF RIB

DESIGN OF STAIRS WITH QUARTER SPACE LANDING

DESIGN OF OPEN NEWEL STAIR WITH QUARTER

SPACE LANDING

DESIGN OF STAIRCASE WITH CENTRAIL. STRINGER BEAM

DESIGN OF CINEMA BALCONY

REINFORCED BRICK AND HOLLOW TILE ROO¥S

REINFORCED BRICK WORK
DESIGN OF REINFORCED BRICKS SLAB
HOLLOW TILE ROOF

132
133
134

135
136
137
138
139
149
154

157
171
178
180
184
186
189
193
197
201
205
210
212
218
222

233
234
236
237
239

24]
244
247

257
258
260



CHAPTER

CHAPTER

CHAPTER

CHAPTER

CHAPTER

8.4,
10

10.1.
10.2.

10.3.

1G.4,
16.5.
10.6.

i1.1.
11.2.
11.3.
11.4.

12

12.1.
12.2.
12.3.
12.4.
12.5.

[2.6

12.7.
12.8,

13

13.L.
13.2.
13.3.

13.4

13.5.
13.6.

4.1,

DESIGN OF HOLLOW TILE ROGF
TWO-WAY SLABS
INTRODUCTION

SLAB SIMPLY SUPPORTED ON THE FOUR EDGES,
WITH CORNERS NOT HELD DOWN AND CARRYING U.DI.

SLAR SIMPLY SUPPORTED ON THE FQUR EDGES WITH
CORNERS HELD DOWN AND CARRYING U.D.L.

SLAB WITH EDGES FIXED OR CONTINUOUS AND CARRYING U.D.L.
OTHER CASES OF SLABS

INDIAN STANDARD CODE METHOD (I8 : 456 - 2000)

CIRCULAR SLABS

INTRODUCTION

SLLAB FREELY SUPPORTED AT EDGES AND CARRYING U.D.L.
SLABS FIXED AT EDGES AND CARRYING U.D.L.

SLAB SIMPLY SUPPORTED AT THE EDGES WITH LOAD W
UNIFORMLY DISTRIBUTED ALONG THE CIRCUMEFERENCE
OF A CONCENTRIC CIRCLE

SLAB SIMPLY SUPPORTED AT EDGES, WITH U.D.L. INSIDE A
CONCENTRIC CIRCLE

SLAB SIMPLY SUPPORTED AT EDGES, WITH A CENTRAL HOLE
AND  CARRYING U.D.L.

SLAB SIMPLY SUPPORTED AT THE EDGES WITH A CENTRAL HOLE
AND CARRYING W DISTRIBUTED ALONG THE CIRCUMFERENCE
OF A CONCENTRIC CIRCLE

FLAT SLABS

INTRODUCTION

COMPONENTS OF FLAT SLAB CONSTRUCTION
INDIAN CODE RECOMMENDATIONS (I8 : 456 - 2000)
DIRECT DESIGN METHOD

EQUIVALENT FRAME METHOD

. SHEAR IN FLAT SLAB

SLAB REINFORCEMENT

OPENINGS IN FLAT SLAB

AXTALLY LOADED COLUMNS

INTRODUCTION

SHORT AND LONG (OR SLENDER) COLUMNS
TYPES OF COLUMNS

LOAD CARRYING CAPACITY OF SHORT COLUMNS
INDIAN STANDARD RECOMMENDATIONS (IS : 436 - 2000)
DESIGN PROCEDURE

COMBINED DIRECT AND BENDING STRESSES
INTRODUCTION

261

263

263

267
272
274
281

289
289
290

291

292

292

293

305
305
306
307
310
312
313
314

323
326
326
327

329

335

341



CHAPTER

CHAPTER

CHAPTER

CHAPTER

14.2.

14.3.
14.4.

14.5,
14.6.

14.7.
14.8.
14.9.
14.10.
14.11.
14.42.

15.1.
15.2.
15.3.
15.4.

15.5.
15.6.
15.7.
15.8.
15.9.
15.10.
16
16.1,
16.2.
16.3.
16.4.
16.5.
17
17.1,
i7.2,
17.3.
17.4.
17.5.
17.6.
18
18.1.

CASE 1. COMPRESSIVE LOAD AT ECCENTRICITY SMALLER
THAN D/4.

BENDING ABOUT TWO AXES

DESIGN OF COLUMNS SUBJECTED TO COMBINED BENDING
AND DIRECT STRESSES (IS : 456 - 2000)

CASE 2. COMPRESSIVE LOAD AT LARGE ECCENTRICITY{ e=>1.5 D)
CASE 3. COMPRESSIVE LOAD AT MODERATE ECCENTRICITY

[D/4<e<3D/2:l

CIRCULAR SECTION SUBJECTED TO ECCENTRIC LOAD
CASE 4 : TENSILE LOAD AT SMALL ECCENTRICITY
CASE 5 'TEFNSILE LOAD AT LARGE ECCENTRICITY
CASE 6 . TENSILE LOAD AT MODERATE ECCENTRICITY
SECTIONS OF IRREGULAR SHAPE

DESIGN EXAMPLES

CONTINUQUS AND ISOLATED FOOTINGS
INTRODUCTION

PRESSURE DISTRIBUTION BENEATH FOOTINGS

BEARING CAPACITY OF SOIL AND SETTLEMENT OF FOOTINGS

INDIAN STANDARD CODE RECOMMENDATIONS FOR DESIGN
OF FOOTINGS (IS: 456 - 2000)

DESIGN OF CONTINUOUS FOOTINGS
ISOLATED FOOTING OF UNIFORM DEPTH
ISOLATED SLOPED FOOTING

ISOLATED STEPPED FOOTING

ISOLATED FOOTING FOR CIRCULAR COLUMNS
ISOLATED FOOTING SUBJECTED TO ECCENTRIC LOAD
COMBINED FOOTINGS

INTRODUCTION

COMBINED RECTANGULAR FOOTING
COMBINED TRAPEZOIDAL FOOTING

STRAP FOOTING

RAFT FOOTING

PILE FOUNDATIONS

TYPES OF PILES

PILE DRIVING

LOAD CARRYING CAPACITY OF PILES
GROUP ACTION IN PILE

STRUCTURAI. DESIGN OF R.C. PILE
DESIGN OF PILE CAP '
RETAINING WALLS

INTRODUCTION

34t
343

343
350

353
358
362
363
363
367
367

371
372
373

375
379
381
384
387
388
405

413
413
417
444
451

465
466
467
469
469
471

477



CHAPTER

CHAPTER

CHAPTER

18.2,
18.3.
18.4,
18.5.
18.6.
18.7.

18.8.

189,

18.10.
1811,

19.1.
19.2.
19.3.
194,
19.5,
19.6.

20.1.
20.2.
20.3.

20.4.

20.5.
20.6.
20.7.
20.8.
20.9.
20.10,

211
2L.2.

213

TYPES OF RETAINING WALLS

ACTIVE EARTH PRESSURE : RANKINE'S THEORY
PASSIVE EARTH PRESSURE

STABILITY OF CANTILEVER RETAINING WALL

DESIGN PRINCIPLES OF CANTILEVER RETAINING WALL

DESIGN OF CANTILEVER RETAINING WALL WITH HORIZONTAL
BACKFILL

DESIGN OF CANTILEVER RETAINING WALL WITH HORIZONTAL
BACKFILL AND TRAFFIC LOAD

DESIGN OF CANTILEVER RETAINING WALL WITH SLOPING
BACKFILL

DESIGN OF COUNTERFORT RETAINING WALL
BACK ANCHORING OF RETAINING WALL

PART B : WATER TANKS

DOMES

INTRODUCTION

NATURE OF STRESSES IN SPHERICAL DOMES
ANALYSIS OF SPHERKCAL DOMES

STRESSES DUE TO WIND LOAD

DESIGN OF R.C. DOMES

CONICAL DOMES

BEAMS CURVED IN PLAN

INTRODUCTION : TORSIONAL MOMENTS IN  BEAMS
CIRCULAR BEAM SUPPORTED SYMMETRICALLY '

SEMICIRCULAR BEAM SIMPLY SUPPORTED ON THREE
EQUALLY SPACED COLUMNS

CURVED BEAM SIMPLY SUPPORTED AT ENDS AND CONTINUOUS
OVER TWO EQUALLY SPACED INTERMEDIATE  SUPPORTS

CURVED BEAM FIXED AT ENDS

SEMI-CIRCULAR BEAM WITH SLAB

TORSION  FACTOR

STRESSES DUE TO TORSION IN CONCRETE BEAMS
REINFORCEMENT DUE TO TORSION

INDIAN STANDARD CODE FOR DESIGN FOR TORSION
(IS : 456-2000)

WATER TANKS-I : SIMPLE CASES
INTRODUCTION

GENERAL DESIGN REQUIREMENTS ACCORDING TO
INDIAN STANDARD CODE OF PRACTICE (IS : 3370-Part II, 1965)

JOINTS IN WATER TANKS

477
478
481
482
484

486

493

501
508
510

529
529
530
534
534
538

541
542

346

549
551
355
558
560
562

566

575

576
578



CHAPTER

CHAPTER

CHAPTER

CHAPTER

CHAPTER

21.4.

21.5.

21.6.

22.1.
22.2.

22.3.

22.4.
22.5.
22.6.
22.7.
22.8.
23

23.1.
23.2.
23.3.

24.1.
24.2.
24.3.
24.4.

25.1.
25.2.
25.3.
25.4.
25.5.
25.6.
25.7.
25.8.
25.9.
25.10.

26.1.
26.2.

CIRCULAR TANK WITH FLEXIBLE JOINT BETWELEN
FLOOR AND WALL

CIRCULAR TANK WITH RIGID JOINT BETWEEN
FLOOR AND WALL

I.S. CODE METHOD FOR CIRCULAR TANKS
WATER TANKS-IT : CIRCULAR AND INTZE TANKS

CIRCULAR TANK WITH RIGID JOINT BETWEEN FLOOR AND WALL

I.S. CODE METHODS AND OTHER METHODS FOR
CYLINDRICAL TANKS

DESIGN OF FLAT BASE SLAB FOR ELEVATED
CIRCULAR TANKS

CIRCULAR TANK WITH DOMED BOTTOM AND ROOF
INTZE TANK ‘

EFFECTS OF CONTINUITY

DESIGN OF TANK SUPPORTING TOWERS
DESIGN OF FOUNDATIONS

WATER TANKS - I : RECTANGULAR TANKS
INTRODUCTION

APPROXIMATE METHOD

EXACT METHOD

WATER TANKS - IV : UNDERGROUND TANKS
INTRODUCTION

EARTH PRESSURE ON TANK WALLS

UPLIFT PRESSURE ON THE FLOOR OF THE TANK
DESIGN OF RECTANGULAR TANK

PART III : MISCELLANEOUS STRUCTURES

REINFORCED CONCRETE PIPES

LOADS ON PIPES

STRESSES DUE TO HYDROSTATIC PRESSURE

STRESSES DUE TO SELF WEIGHT

STRESSES DUE TO WEIGHT OF WATER INSIDE

STRESSES DUE TO EARTHFILL. OVER HAUNCHES

STRESSES DUE TO UNIFORMLY DISTRIBUTED LOCAD ON TOP
STRESSES DUE TO UNIFORM PRESSURE FROM SIDES
STRESSES DUE TO TRIANGULARLY DISTRIBUTED LOAD
STRESSES DUE TO POINT LOAD ON CROWN

STRESSES DUE TO OVER-BURDEN AND EXTERNAL LOADS
RUNKERS AND SILOS

INTRODUCTION

JANSSEN'S THEORY

580

583
589

597

616
624
637
641
641
649

681
681
687

699
699
01
701

713
714
714
716
716
717
7
718
718
718

725
725



CHAPTER

CHAPTER

CHAPTER

CHAPTER

CHAPTER

26.3.
26.4.
26.5.
26.6.

27.1.
27.2.
273,
21.4,
275,
27.6.
27.7.
27.8.

28.1.
28.2.
28.3.
28.4,

29.1.
29.2.
29.3.
29.4.
29.5.
29.6.
28.7.
25.8.

30.1.
30.2.
30.3.
30.4.

311,
31.2.
31.3.
31.4.
31.5.

AIRY’S THEORY

BUNKERS

HOOPER BOTTOM

INDIAN STANDARD ON DESIGN OF BINS (IS : 4995-1968)
CHIMNEYS

INTRODUCTION

WIND PRESSURE

STRESSES IN CHIMNEY SHAFT DUE TO SELF WEIGHT AND WIND

STRESSES IN HORIZONTAL REINFORCEMENT DUE TO WIND SHEAR

$TRESSES DUE TO TEMPERATURE DIFFERENCE

COMBINED EFFECT OF SELF LOAD, WIND AND TEMPERATURE
TEMPERATURE STRESSES IN HORIZONTAL REINFORCEMENT
DESIGN OF R.C. CHIMNEY

PORTAL FRAMES

INTRODUCTION

ANALYSIS OF PORTAL FRAMES

DESIGN OF RECTANGULAR PORTAL FRAME WITH VERTICAL LOADS

DESIGN OF HINGE AT THE BASE

BUILDING FRAMES

INTRODUCTION

SUBSTITUTE FRAMES

ANALYSIS FOR VERTICAL LOADS

METHODS OF COMPUTING B.M.

ANALYSIS OF FRAMES SUBJECTED TO HORIZONTAL FORCES
PORTAL METHOD

CANTILEVER METHOD

FACTOR METHOD

PART 1V : CONCRETE BRIDGES

AQUEDUCTS AND BOX CULVERTS
AQUEDUCTS AND SYPHON AQUEDUCTS
DESIGN OF AN AQUEDUCT

BOX CULVERT

DESIGN OF BOX CULVERT

CONCRETE BRIDGES

INTRODUCTION : VARIOUS TYPES OF BRIDGES
SELECTION OF TYPE OF BRIDGE AND ECONOMIC SPAN LENGTH
TYPES OF LOADS, FORCES AND STRESSES
LIVE LOAD

IMPACT EFFECT

727
731
732
733

749
749
750
753
753
754
757
757

764
764
764
773

775
775
777
779
786
786
787
792

805
805
809
809

819
822
822
823
827



CHAPTER

CHAPTER

CHAPTER

CHAPTER

31.6.
31.7.
31.8.
31.9.
31.10.

31.11.
31.12.

3113
31.14,
31.15.
3i.16.
31.17.
3L.18.

¥

32,1.
32.2.
32.3.

3

33.1.
33.2.
33.3.
33.4,
33.5.
33.6.
33.7.
33.8.

34.1.
342,
34.3.
34.4.
34.5.
35

35.1.
35.2.
35.3.
35.4.

WIND LOAD
LONGITUDINAL FORCES
LATERAL LOADS

" CENTRIFUGAL FORCE

WIDTH OF ROADWAY AND FOOTWAY

GENERAL DESIGN REQUIREMENTS

SOLID SLAB BRIDGES

DECK GIRDER BRIDGES

B.M. IN SLAB SUPPORTED ON FOUR EDGES
DISTRIBUTION OF LIVE LOADS ON LONGITUDINAL BEAMS
METHOD OF DISTRIBUTION COEFFICIENTS

COURBON'S METHOD _

DESIGN OF. A T-BEAM BRIDGE:

PART V : LIMIT STATE DESIGN

DESIGN CONCEPTS
METHODS OF DESIGN
SAFETY AND SERVICEABILITY REQUIREMENTS (IS : 456-2000)

CHARACTERISTIC AND DESIGN VALUES AND
PARTIAL. SAFETY FACTORS

SINGLY REINFORCED SECTIONS

LIMIT STATE OF COLLAPSE IN FLEXURE
STRESS STRAIN RELATIONSHIP FOR CONCRETE
STRESS-STRAIN RELATIONSHIP FOR STEEL

STRESS BLOCK PARAMETERS

DESIGN STRESS BLOCK PARAMETERS (IS : 456 - 2000)
SINGLY REINFORCED RECTANGULAR BEAMS
PROCEDURE FOR FINDING- MOMENT OF RESISTANCE
DESIGN OF RECTANGULAR BEAM SECTION

DOUBLY REINFORCED SECTIONS

NECESSITY

STRESS BLOCK AND N.A.

TYPES OF PROBLEMS ,
DETERMINATION OF MOMENT OF RESISTANCE
DESIGN OF A DOUBLY REINFORCED SECTION

T AND L-BEAMS

INTRODUCTION

T-BEAM

L-BEAM

STRESS BLOCK AND NEUTRAL AXIS

- 828

829
830
830 -
830
831
833
344

" 846

854
855
867
869

9i3

. 914

914

917
918
919
920
922
923

L 9s

927

033
933
935
935
936

945 -

947
948



CHAPTER

CHAPTER

CHAPTER

CHAPTER

CHAPTER:

35.5:
35.6.
35.7.

35.8.
35.9.

35.10.
35.11.

36
36.1.
36.2.
36.3.
36.4,
37
37.1
37.2.
37.3,
37.4,
37.5.
37.6.

38.1.

38.2..

38.3.
38.4.
38.5.
38.6.
38.7.
39

39.1.
39.2.
39.3.
39.4.

40.1.

402

CHAPTER

40.3;
40.4.

41.1,

MOMENT OF RESISTANCE WHEN ux; < Dy
MOMENT OF RESISTANCE WHEN.N.A. FALLS IN THE WEB.

IS CODE PROCEDURE FOR FINDING MOMENT OF RESISTANCE
(IS : 456 - 2000)

TYPES OF PROBLEMS

DESIGN OF T-BEAM

ANALYSIS OF DOUBLY REINFORCED -T-BEAMS
DESIGN OF DOUBLY REINFORCED T-BEAM
SHEAR, BOND AND TORSION '

-LIMIT STATE OF COLLAPSE : SHEAR

DEVELOPMENT LENGTH , _

DEVELOPMENT LENGTH REQUIREMENTS AT SIMPLE SUPPORTS
LIMIT STATE OF COLLAPSE : TORSION

DESIGN OF BEAMS AND SLABS

DESIGN OF, BEAMS

DESIGN OF CANTILEVER

DESIGN OF DOUBLY REINFORCED BEAM

DESIGN OF ONE WAY SLAB

DESIGN OF ONE WAY CONTINUOUS SLAB

DESIGN. OF T-BEAM ROOF '

AXIALLY LOADED COLUMNS

LIMIT STATE OF COLLAPSE : COMPRESSION

SHORT COLUMNS

SHORT AXIALLY LOADED MEMBERS IN AXIAL COMPRESSION .

'SHORT AXIALLY LOADED CQLUMN WITH MINIMUM ECCENTRICITY

DESIGN CHARTS :
COMPRESSION  MEMBERS "WITH HELICAL REINFORCEMENT
DESIGN SPECIFICATIONS. (I8 : 456-2000)

COLUMNS WITH UNIAXIAL AND - BIAX[AL BENDING
INTRODUCTION

COMBINED AXIAL LOAD AND UNIAXIAL- BENDING

CONSTRUCTION OF INTERACTION CURVES FOR COLUMN DESIGN

SHORT COLUMNS SUBJECTED TO AXIAL LOAD

AND BIAXIAL BENDING

DESIGN OF STAIR CASES

GENERAL NOTES ON DESIGN OF STAIRS

DESIGN OF STAIRS SPANNING HORIZONTALLY
DESIGN OF DOG-LEGGED STAIR

DESIGN OF STAIR WITH QUARTER SPACE LANDING
TWO WAY SLABS

INTRODUCTION

949
950

953
956
936
964
967

973
979
980
981

985
990
993
996
999

1004

1005
1006
1006
1007 .
1008
1009
1009

1015
1015
1017

1030

1035
1037
1038
1040

1044



CHAPTER

CHAPTER

CHAPTER

CHAPTER

41.2.

41.3.

42.1.

2.2,

42.3,
42 4.

42.5.

43,1,
43.2.
43.3.
43.4.
435,
43.6.
44

44.1.

442,
44.3,

45

45.1.
45.2.
43.3.
45.4.
45.5.
45.6.
45.7.

458,

45.9.

45.10.
45.11.
45.12.
45.13.

SIMPLY SUPPORTED SLAB WITH CORNERS FREE TO LIFT
{1.S. CODE METHOD).

RESTRAINED SLABS (1.S. CODE METHOD)
CIRCULAR SLABS
INTRODUCTION

SLAB FREELY SUPPORTED AT EDGES AND CARRYING U.D.L.

SLLABS FIXED AT EDGES AND CARRYING U.D.L.
SLAB SIMPLY SUPPORTED AT THE EDGES WITH

LOAD W UNIFORMLY DISTRIBUTED ALONG THE CIRCUMFERENCE

OF A CONCENTRIC CIRCLE

SLAB SIMPLY SUPPORTED AT EDGES, WITH U.D.L. INSIDE A

CONCENTRIC CIRCLE

YIELD LINE THEORY AND DESIGN OF SLABS
INTRODUCTION .

YIELD LINE PATTERNS

MOMENT CAPACITY ALONG AN YIELD LINE
ULTIMATE LOAD ON SLABS

ANALYSIS BY VIRTUAL WORK METHOD
ANALYSIS BY EQUILIBRIUM METHOD
FOUNDATIONS

INDIAN STANDARD CODE RECOMMENDATIONS FOR DESIGN
OF FOOTINGS (IS: 456-2000)

ISOLATED FOOTING OF UNIFORM DEPTH
ISOLATED SLOPED FOOTING

PART VI : PRESTRESSED CONCRETE

AND MISCELLANEOUS TOPICS

PRESTRESSED CONCRETE

INTRODUCTION

BASIC CONCEPTS

CLASSIFICATION AND TYPES OF PRESTRESSING
PRESTRESSING SYSTEMS : END ANCHORAGES
LOSSES OF PRESTRESS '
COMPUTATION OF ELONGATION OF TENDONS
PROPERTIES OF MATERJALS

MERITS AND DEMERITS OF PRESTRESSED CONCRETE
BASIC ASSUMPTIONS

ANALYSIS OF BEAMS FOR FLEXURE

KERN DISTANCES AND EFFICIENCY OF SECTION
DESIGN OF SECTIONS FOR FLEXURE : MAGNEL’S METHOD
RECTANGULAR SECTION

1044
1048

1056
1056
1057

1057

1057

1063
1063
1066
1067
1067

1675

1085
1088
1091 .

1097
1099
1108
1110
1117
1125
1132
1136
137

1137
1141

1144
1150



45.14.
45.15.
45.16.
45.17.
45.18.
45.19:

CHAPTER 46

' 46.1.
46,2,
46.3.
46.4,
46.5.
46.6.
46,7
46.8.
46.9,
46.10.

CHAPTER 47
471
47.2.
47.3.
47.4.

_ 47.5.

CHAPTER 48
48.1.
48.2.
48.3.
48.4.
48.5.
48.6.

48.7.
48.8.
48.9.
48.10.
" APPENDIX - A
APPENDIX - B
APPENDIX - C
APPENDIX - D

I-SECTION

ALTERNATIVE DESIGN PROCEDURE

SHEAR AND DIAGONAL  TENSION

STRESSES AT ANCHORAGE

INDIAN STANDARD CODE RECOMMENDATIONS (IS : 1343-1980)
PROCEDURE FOR LIMIT STATE DESIGN

SHRINKAGE AND CREEP

INTRODUCTION

SHRINKAGE OF CONCRETE

SHRINKAGE STRESSES IN SYMMETRICALLY REINFORCED SECTIONS -

SHRINKAGE ~STRESSES IN SINGLY REINFORCED BEAMS
INSTANTANEOUS -AND REPEATED LOADING ON CONCRETE
SUSTAINED LOADING : CREEP

FACTORS AFFECTING CREEP _

EFFECT OF CREEP ON E AND m.

EFFECT OF SHRINKAGE AND CREEP IN COLUMNS .
EFFECT OF SHRINKAGE AND CREEP IN BEAMS
FORMWORK o

INTRODUCTION _ o

INDIAN STANDARD ON FORMWORK (IS : 456-2000)

LOADS ON FORMWORK ‘

SHUTTERING FOR COLUMNS

SHUTTERING FOR BEAM AND SLAB FLOOR

, TESTS FOR CEMENT AND CONCRETE

INTRODUCTION

TEST FOR FINENESS OF CEMENT

TEST FOR CONSISTENCY OF CEMENT PASTE

TEST FOR DETERMINATION OF SETTING TIMES
TEST FOR SOUNDNESS OF CEMENT -

TEST FOR DETERMINATION OF COMPRESSIVE STRENGTH
OF CEMENT

TEST FOR TENSILE STRENGTH OF CEMENT
TEST FOR WORKABILITY

TEST FOR COMPRESSIVE STRENGTH

TEST FOR FLEXURAL STRENGTH

_BM. AND S.F. COEFFICIENTS

PROPERTIES OF MATERIALS AND CONCRETE
REINFORCEMENT
LOADINGS

1153
1162
1166
1169
1172
1186

1199

1199

1201
1202

1204

1205
1206

1207

1208
1209

c 121

1212
1213
1214
1217

1222
1222
1225
1226
1227

1227
1229
1230
1232
1233
1235
1239
1242
1243



