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The objectives of structural design

** The objectives of structural design is to design the
structure for stability, strength and serviceability. It
must also be economical and aesthetic. The design of a
structure must satisfy three basic requirements:

1) Stability to prevent overturning, sliding or buckling
of the structure, or parts of it, under the action of
loads,

2) Strength to resist safely the stresses induced by the
loads in the various structural members; and

3) Serviceability to ensure satisfactory performance
under service load conditions - which implies providing
adequate stiffness and reinforcements to contain
deflections, crack-widths and vibrations within
acceptable limits, and also providing impermeability
and durability (including corrosion-resistance), etc.



Steps in RCC Structural Design Process

“*The process of structural design involves the
following stages.

. Structural planning

Action of forces and computation of loads
Methods of analysis

Member design
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Detailing, Drawing and Preparation of
schedules




Types of loads on structure

The loads in buildings and structures can be
classified as vertical loads, horizontal loads and
longitudinal loads.

**The vertical loads consist of

1. dead load,

2. live load

3. impact load.

**The horizontal loads consist of
1. wind load

2. earthquake load.
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Load combination

A load combination results when more than one
load type acts on the structure. Building codes
usually specify a variety of load combinations
together with load factors (weightings) for
each load type to ensure the safety of the
structure under different maximum expected
loading scenarios.



Code of practices and Specifications

* |S Codes for Reinforced Concrete Design of Structures

Following are the design codes in India: (i) IS 456:
2000 — plain and reinforced concrete — code of practice
(fourth revision) (ii) Loading standard codes The loads
to be considered for structural design are specified in
the following loading standards: IS 875 (Part 1 to 5) :
1987 — code of practice for design loads (other than
earthquake) for buildings and structures (second
revision). Part — 1: Dead loads Part — 2: Imposed (Live)
loads Part — 3: Wind loads Part — 4: Snow loads Part —
5: Special loads and load combinations IS 1893: 2002 —
criteria for earthquake resistant design of structure
(fourth revision). IS 13920: 1993 — ductile detailing of
reinforced concrete structures subject to seismic
forces.



* Design Handbooks:

The bureau of Indian Standards have also
published the following handbooks which serve
as useful supplement to the 1978 version of the
codes. Although the handbooks need to be
updated to bring them in line with the recently
revised (2000 version) of the code, many of the
provisions continue to be valid (especially with
regard to structural design provisions). SP 16 —
1980 — Design Aids (for Reinforced Concrete) to
1IS456: 1978 SP 24: 1983 — Explanatory handbook
on IS 456: 1978 SP34: 1987 — Handbook on
Concrete Reinforced and Detailing.



Working Stress Desigh Method

* Working Stress Design Method is a method
used for the reinforced concrete
design where concrete is assumed as elastic,
steel and concrete act together elastically
where the relation ship between loads and
stresses is linear .
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Ultimate Load Design

 This method is sometimes also referred to as
the Load factor method.

* |In this method, the stress condition at the site
of the impending collapse of the structure is
analyzed, and the nonlinear stress-strain
curves of concrete and steel are made use of.
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Limit state design load method

* Limit state design approach considers that the
structure should sustain all loads and
deformations liable to occur during its
construction, perform adequately in normal
use, and have adequate durability.
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CONCRETE PROPERTIES

* The four main properties of concrete are:

COHESIVENESS

*» Concrete has three different states:

In each state it has different properties.




Properties of steel
s*Steel has a number of properties, including:

* hardness

* toughness

* tensile strength
 vyield strength

* elongation

e fatigue strength
e corrosion

e plasticity

* malleability

* creep.
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ANALYSIS STEPS for Calculatmg MOR:

Etep]: Calculate the permissible stresses values for
(a) Concrete o,  (FromTable 21, Pg &1)

(b) Steel Ogr (From Table 22, Pg 82)

Step 2: Calculate the Modular ratio (m) =280 (as per 18:436:2000, Pg.80)

3ache
Step 3: Determine cntical neutral axis (n,)

OctfM _ Oche i Ost m# G
st/ _ Vel . = g + 1 - rl!‘ _{ che )gd
-1, N M M# Gy Ocpt ME GG

Step 4: Determine actual neutral axis (x,)

Kw*x_“— m*A Hd-x)



Step 3: Compare the value of x, & n,

1) 1tx =n ,thesection is balanced. & MOR=!c .hHx -(d-b
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oL MUK=0 A ;(d'h
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(1) Ifx < n, the section 1s under remforced.

MDR=CFL_;‘-1‘.ICd-b & (= st e
it 5t 1 Amim_%,

(ii) If x,, » n,, the section is over reinforced.

MOR=16 .BX 11 %m 0 r_ Oopetmfi—Xpy)
p 6 m g X

Note: Safe load (w) is calculated by equating the maximum bending moment to moment of resistance.
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