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Table 6.6.3.1.1(a)—Moment of inertia and cross-

sectional area permitted for elastic analysis at
factored load level

Moment of Cross-sectional
Member and condition Inertia area
Columns 0.701,
Uncracked 0.701,
Walls
Cracked 0.351, 1.04,
Beams 0.351,
Flat plates and flat slabs 0.251,

K 3. SEhriREE LA NI EE YT, (Refer to ACI318-14 6.6.3.1)

Adjustments to Stiffness

The analysis of the structure to determine the required strengths of components shall
use reduced stiffnesses, as follows:

(a)| A factor of 0.80 shall be applied to all stiffnesses that are considered to contribute
to the stability of the structure. It is permissible to apply this reduction factor to
all stiffnesses in the structure.
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TABLE C-C1.1
Comparison of Basic Stability Requirements
with Specific Provisions

Basic Requirement in Section C1

Provision in Direct
Analysis Method
(DM)

Provision in Effective
Length Method
(ELM)

(1) Consider all deformations

C2.1(a). Consider all
deformations

Same as DM
(by reference to C2.1)

(2) Consider second-order effects

(both P-A and P-8)

C2.1(b). Consider
second-order effects
(P-A and P-g)ll

Same as DM
(by reference to C2.1)

(3) Consider geometric
imperfections
This includes joint-
paosifion imper-
fectionsial (which
affect structure
response) and mem-
ber imperfections
(which affect struc-
fure response and
member strength)

Effect of system
imperfections on
structure response

C2.2a. Direct modeling
or
C2.2b. Notional loads

Same as DM, second
option only (by refer-
ence to C2.2b)

Effect of member
imperfections on
structure response

Included in the stiffness
reduction specified in
cz.3

Effect of member
imperfections on
member strength

Included in member
strength formulas,
with L= L

(4) Consider stiffness
reduction due to
inelasticity
This affects structure
response and mem-
ber strength

Effect of stiffness
reduction on structure
response

Included in the stiffness
reduction specified in
cz.3

Eftect of stiffness
reduction on member
strength

Included in member
strength formulas,
with L= L

All these effects are
considered by using
L-= KL from a side-
sway buckling analysis
in the member strength
check. Note that the
differences between
DM and ELM are:

* DM uses reduced
stiffness in the
analysis and Lz= L
in the member
strength check

(5) Consider uncertainty
in strength and
stiffness
This affects structure
response and mem-
ber strength

Effect of stiffness/
strength uncertainty on
structure response

Included in the stiffness
reduction specified in
cz.3

* ELM uses full
stiffness in the
analysis and

Effect of stiffness/
strength uncertainty on
member strength

Included in member
strength formulas,
with L= L

Lc= KL from
sidesway buckling
analysis in the
member strength
check
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EN 1998-1:2004 (E)

(5)  For buildings conforming to the criteria for regularity in plan (see 4.2.3.2) or
with the conditions presented in 4.3.3.1(8), the analysis may be performed using two
planar models, one for each main direction.

(6) In concrete buildings, in composite steel-concrete buildings and in masonry
buildings the stiffness of the load bearing elements should, in general, be evaluated
taking into account the effect of cracking. Such stiffness should correspond to the
initiation of yielding of the reinforcement. g 4.3 1

(7) Unless a more accurate analysis of the cracked elements is performed, the elastic
flexural and shear stiffness properties of concrete and masonry elements may be taken
to be equal to one-half of the corresponding stiffness of the uncracked elements.

(8)  Infill walls which contribute significantly to the lateral stiffness and resistance of
the building should be taken into account. See 4.3.6 for masonry infills of concrete,
steel or composite frames.

K 6. EC8 BT 4.3.1 25 TRIBE BT I ) F0 5

SRIG, FATT T fR— T VbhRiR gLt SBC304 X WIIEEHr ik (SR Vb FR SBC304 A1 10.11.1 %%
B T YR A Ak D) 3 B ik 2R 0, VD v YRt A Ak D) B i ik 5 S o R VR - A 1 I P
Yok REHIE, BN PR EE gt e R 25 T kxR

10.11.1 The factored axial forces P, the factored moments M, and M, at the ends of the
column, and, where required, the relative lateral story deflections A, shall be

computed using an elastic first-order frame analysis with the section properties
determined taking into account the influence of axial loads, the presence of
cracked regions along the length of the member, and effects of duration of the
loads. Alternatively, it shall be permitted to use the following properties for the
members in the structure:

(a) Modulus ofelasticity............. ... .......... E_ from 85.1
(b) Moments of inertia
Beams ..o 0351,
COIUMS . 0707, | SBC304
Walls  -Uncracked ... 0.70 1,
-Cracked ......ccocoiveiiieiieie, 0.35 1,
Flat plates and flat slabs .................... 025 1,
(€) Area ... 1.0 4,

The moments of inertia shall be divided by (1+ 23, )

(a) When sustained lateral loads act; or
(b) For stability checks made in accordance with Section 10.13.6.
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3- Inreinforced concrete and- masonry buildings the stiffness of'the
load bearing elements should, in general be evaluated assuming
un-cracked sections.

- Unless a more - accurate analysis of the cracked elements is performed,
the elastic flexural and shear stiffness properties of concrete and
masonry elements may be taken equal to one-half of the corresponding
stiffness of the un-cracked elements.

- In case of reinforced concrete elements, the actual stiffness (actual
moment of inertia) shall be:

= Columns ler=0.70 I
= Shear walls ler=10.70 I B
= Cracked Shear walls ler=0351¢ .71
= Beams (considering slab contribution) lesr= 0.50 I
= Flat Slab for all area Lr=0251g
+ Noreduction in area Aefr =Ag
where :

lerr:  Section stiffness considering cracking effect

[g:  Section stiffness neglecting cracking effect

Ag:  Section area neglecting cracking effect
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