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0.S.

10.14,1,2
Modulus of elasticity  EfomClause 86z
Moment of Inertia:

Beams 0.35,

Columns 0.701,

Walls — uncracked 0.70/,

Walls — cracked

GATe— i

10.14.1.3

(1+ ) to account for creep due to sustained loads.

P shall be based on
a)  sustained axial loads (for Clauses 10.16.4 and 10, 16.5); and
b)  sustained shear (for Clauses 10,14.4 and 10.16.3).

10.14.2 Radius of gyration

computed using the gross concrete section,
10.14.3 Unsupported length of compression members

10.14.3.1

appears.
10.14.3.2
lower extremity of the <apital or haunch in the plane considered.

10.14.4 Designation as non-sway

Storeys in structures shall be designated non-sway if Q < 0.05 where
18,

Vit

Q-
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Analysis with the section properties calculated by taking into account the
presence of cracked regions along the length of the member, and the eff

The following properties Mmay be used to determine the section Properties specifieq in €I,

——— T

For computation of A, and M, flexural stiffness determined from Clause 10.14.1,2 shaf bedmdgdw

Influence of gy
al I
cts of duratio of ,:::;:’;

s,

e 10,145,

The radius of gyration, 1, may be taken equal to 0.30% for rectangular compression members and 0.25
times the diameter for circular compression members. For other shapes, the radius of gyration may be

The unsupported length, Zu, of a compression member shall be taken as the clear distance between
floor slabs, beams, or other members capable of providing lateral support in the direction heins_
considered. For walls, the unsupported vertical height, h,, shall be used in place of £, wherever it

Where column capitals or haunches are present, the unsupported length shall be measured to the.

Equation 1015

i i to 25%
1. Linear Analysis 9.5” slab, 35 MPa compressive strength, moment of Inertia modified ()
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2. Loading assumed

e
= =
| |
line load for S.D

brick load 250 Ib/ft |

= [
S.D 20 psf
L 40 psf
1
- =
- =
L5 x

S.D brick load 400 Ib/ft

XX

=

L 100 psf
-

S.D brick load 250 Ib/ft

e =
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3. Strength results
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Analysis summary:

a) ETABS top steel design, in the outermost layer, sample of the output that would be compared
to the spSlab output on the next page.

b) Ilabelled col G/3 to make a quick comparison across-one line (line 3).

¢) Middle strips pass through walls and openings, to simplify the strips drawings procedure and
save some time during drawing, the rebar output in those areas, to be overlooked for simplicity.

d)-Additional top bars-at the walls-and near the edge of the slab, will be-added as required to

compliment this output.

¢) Similarly bottom bars for integrity steel, at the walls, corners and areas where cracking is
susceptible, will be added as required to compliment this output.
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4. spSlab results
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5. Deflections

Linear analysis with moment of inertia
IR RN R reduced to 25% as per 10.14.1.2 to
e O P P account for cracked regions and
5 Emmies duration of the load. These deflection
HHH Sl values are similar to the values obtained
MmN IEE NN from spSlab since it uses the same
us = approach.

Effectively this is “approximation” of the
long term deflection

deflection (D + S.D)
=0.88"

Lx ' \

deflection (D + S.D) = 0.75"

Non Linear (cracked) analysis moment
SEEEE of inertia not reduced since the effect of
ﬁ:l:: T T ] : (cracking, amount of steel) is being
T T accounted for in the model

T
T
T
1

T

1T

Instantaneous deflections shown

B R

deflection (D+S.D) =

deflection (D+S.D) =
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Non Linear (cracked long term), the
effect of cracking, amount of steel,
duration of the load, creep, shrinkage
is being accounted for in the model

Long term deflections shown

imENI
T
TR
i |

deflection (D+S.D) = - I
11" & !

a multiple of ~ 4.4x
(0.25") of the

instantaneous H

deflection i

H
EEE
T
I
T
I

deflection (D+S.D) =
0.85”

a multiple of ~4x (0.21") of the
instantaneous deflection

Analysis Linear analysis Nonlinear analysis (cracked) long term
2lelillf)c tion Instantaneous | Long term ratio Instantaneous | Long term ratio
Cantilever tip 0.25 0.75 3.00 0.21 0.85 4.00
flfflwfjg“ ¢ 0.29 0.88 3.00 0.25 1.10 4.40

a)Using linear-analysis, the long-term-deflections-are always-a multiple of 3.0-of the short-term
instantaneous deflections in (spSlab or ETABS linear analysis)

b) The factor of 3 comes from the formula shown on the next page clause 9.8.2.5; using (compression steel
ratio) p = 0 and (long term deflection factor for sustained loads, Table 6.6) S¢= 2.0

¢) To account for compression steel using the manual method, add #15 bars in the area of interest at 8”
(compression steel ratio A/bd = 0.004), gives a long-term factor of 2.7

d) Deflection at cantilever tip would be 0.25%2.7” = 0.68”

e) Nonlinear analysis accounts for cracking of concrete, iterative nature of solution (level of reinforcing
steel) and duration of the load (creep and shrinkage)

f) The ratio between long term and instantaneous deflections varies depending on the span, geometry,

loading condition and level of reinforcing steel
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T
te Design Handbook — 4t Edition

[
ﬂ;rerm Deflection Computati i 62

deflections of concrete flexyral Y y
(taneous ; ral element
mst:cﬁ ons caused by shrinkage and by creep due to susst::: ':crea_sed due
¢ on time history of a typical concrete element. 2pplied oz

deﬂectl L gy :

the instantaneous deflection due to the se

y 7 If wei
the forms are “flown” when the concrete j 2

S assumed

the increase of the self-weight deflection due to shr
dead load is applied when the concrete is assumed

. theinstantaneous deflection due to the superimp

. the additional deflections due to shrinkage and
superimposed dead loads. E

. the instantaneous deflection due to the sustain
concrete is nine months old. The sustained live
total live load for residential or office build

facilities including warehouses aﬁd‘"!lgta

« the additional deflections due
superimposed dead and sustai

+ theinstantaneous deflection du

"

Table 9.3 of A23.3-14
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