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Rationale: - This course ler[uires, pre- Iu|ul<ne knowledge of the coutses “Iheory of Sliuchies *and
“Cencrete technciegy™ Reinferesd concrele is widely used in residentinl, pubiic Luitiddings and other civil
vugmommu structures. Reading and interpretation of structural drawings is basic kil and is yequired to be
developed in students. The course content has been designed 10 enabie the student to acgiire the knowledge

of fimdamentals. principles of reinforced conerete and refevant Indian standard codes for design and detailing




[image: image2.png]of R ¢ ¢ structires. Vo keep the pace confidently in construction industry, ail design should be based
on limit state niethod of design only,

COURSE CONTENTS % 7%

L INTRODUCTION 4 8
Girades of concrete and steel. Loads and load combinations. Salient features of

working stress metiiod and ultimate foad method. Delinition and objectives of

Lt state method. Limit state of collapse - lexure, compression and shear. limit

state of serviceabilitv-deflection only. Characteristic values and design values for

matetial and loads. partial safety factors for materials and loads.
2. SINGLY REINFORCED SECTIONS 1O 16

Analvais and design of singlv reinforeed sections- concept of flanged and L-beams,
Limit State of coliapse - lexure, assumptions, stress-strain relationsivip fer
concrele and steel. Natural axis. stress-block diagrams and strain diagram.
Derivation of expressions for depth of neutral axis and limit value of neutrat axis.
Percentage of steel, minimum and maximum pereentage, lever arm and Jimit
moment of resistance. Concept of under/over reinforced and balanced-scclions
(Analvsis of over reinforced sections not Lo be asked 1n exams). Neutral axis, co-
cfficient. limiting vaiue of moment of resistance and percentage of stecl required
for halanced section. Simple numerical problem on {inding design constants
moment of resistance, determining of dimensicen of section aleng with arca of
steel. Concept of flanged beams & L. beams.

3 SHEAR AND BOND 6 6

Shear stress in R.C.(" section. nominal shear stress, shear strength of conerete.
maximum shear stress. truss analogy, minimum shear reinforcement. Design ol
<hear Teinforcement in beams using stirrups, bent-up bars and their combinations.
Coneept of bond and development length. Simple numerical problem on design of
shear. remforcement check for bond stress and development length.
4. DOUBLY REINFORCED SECTIONS 6 I6

Analvsis and design of doubly reinforced sections - General features, necessity of
providing doubly reinforced sections. reinforcement limitations. Simpie numerical
problems on finding mement of resistance, aetual stresses-in steel and-conerete,
determination of dimension of section along with area of steel.

5 SEADBS 10 20

Design of slabs Design of cantilever slabs like chajjas, balcony slabs. Design of two-
way simplv supported and continuous slabs. Design of one way continuous slabs.

Design of dog- legged stair slab.

¢ COLUNMNS & FOOTINGS ! 1O

L imit state of collapse- compression. Classification of columns. effective lengths for
various end conditions. Analysis and design O axially loaded short rectangular and
cneular columns with lateral ties. cheek for minimum eccentricity. Design of
square and rectangular footings with check for shear. Simple numerical problems
an analvsis and design of square and rectangular footings. Analysis and design el
long columns to be deleted:

7. DETATLING 4

Reinforcement lavout, design drawings. Construction details at connections, column-
offsels, members with a break in direction, edge beams, intersection of members.
Beam and column joints - rigid frame joints. Bar-supperts-and cover Lo
remforeement. )
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TERM WORK:

Term work shall consisting of skefch book and elementary design of the structural compaonents
Sketeh hook shatl comprise of following items:- Simply supported R. €. €. slab. R.C.Cslab with
an overhang, R C.C continuous one-way slab, Simpiy supported R.C.CL two-way slab, R.C.CLGwo-
way slab with different end conditions, R.C.C. singly reinforced beam (Simply-stipported). RO
continons rectangular beam, R C.C cantilever beam, R.C.C. dog-legged stair case, R.C.C. lintel
cunt chagja for a window opening, R.C.C. rectanguiar column witly footing. Bar bending scheduie
for ainy viie typical compoenent.

Fwo imperial size sheets oy design and detailing of two storied R.C.C huilding compuonenls along

Cwathy repert of caleulations
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