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Table 1. Study items for wind-resistant design

Wind load
Study it Desi rind speed*® - Desi iterd
v flem SIgh Wing s Average load Fluctuation component =sigh crilena

1 "u’u_= 34 m.fsl (Level 1) Wind tunnel test Spectrum modal: bhuf::tljlral IllEI:ﬂb-f:l"i shall be

Structural Vi =42.5m/s (Level 2) ) _ within elastic range and

- (measured wind Load combination to ) )
framework (to comply with " comply with Guide. St drifts shall be 1/100 or
Notification®*) P Py ) less for Level 2.
Aerodvnamic No aerodynamic unstable
Safety mmf.'; ble 1.2 times wind speed tor i Aerodynamic vibration  vibration shall occur at

vibration structural framework test using MDOF model  not more than 1.2 times

Level 2 design wind speed.
. . . Wind tunnel test
Exterior 1.10 times wind speed ) .
claddings  specified in Notification*®* (mensured wind ] Glass shall not be broken,
pressure )
, Habitability V=17m/s Wind unnel test - Spectrum modali .y 3 (400t 30% of habi-
Comfort (recurrence interval (measured wind  (frequency of wind direc
study ) ) tants feel quakes) or less
of one year) pressure) tion to be considered)

*An average wind speed with an interval of 10 minutes at 10 m above ground level.
**Notification related to the Building Standard Law (MLIT-BSLI, 2007), and the Recommendations for Loads on Buildings (ALI-RLE, 2004).
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Figure 4. Wind tunnel test model. Figure 8. Aerodynamic vibration test using MDOF model.
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64 ACI 318-19: BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE
CODE COMMENTARY
5.3.5 If wind load W is provided at service-level loads, 1.6 W R5.3.5 In ASCE/SEI 7-05, wind loads are consistent with
shall be used in place of 1.0Win Eq. (5.3.1d) and (5.3.11), and service-level design; a wind load factor of 1.6 is appropriate
0.8W shall be used in place of 0.5W in Eq. (5.3.1c¢). for use in Eq. (5.3.1d) and (5.3.1f) and a wind load factor

of 0.8 is appropriate for use in Eq. (5.3.1c). ASCE/SEI 7-16
prescribes wind loads for strength-level design and the wind
load factor is 1.0. Design wind speeds for strength-level
design are based on storms with mean recurrence intervals
of 300, 700, and 1700 years depending on the risk category
of the structure. The higher load factors in 5.3.5 apply where
service-level wind loads corresponding to a 50-year mean

5.3—Load factors and combinations

5.3.1 Required strength U shall be at least equal to the
effects of factored loads in Table 5.3.1, with exceptions and
additions in 5.3.3 through 5.3.13.

Table 5.3.1—Load combinations

Primary
Load combination Equation |  load recurrence interval are used for design.
U=1.4D (5.3.1a) D
U=12D+1.6L +0.5(L, or S or R) (5.3.1b) L

U=12D+1.6(L,orSorR)+(1.0Lor0.5W)| (53.1c) | LyorSorR

U=12D+1.0W+1.0L +0.5(L.or SorR) | (5.3.1d) W
U=12D+1.0E+1.0L+0.25 (5.3.1e) E
U=0.9D+ 1.0W (5.3.10) W

U=0.9D + 1.0E (5.3.1g) E Telegram: @HosseinMoez Instagram: Dr. _H._Moez
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6.6.3.1.2 For factored lateral load analysis, it shall be
permitted to assume J = 0.5, for all members or to calculate
I by a more detailed analysis, considering the effective stiff-
ness of all members under the loading conditions.

Telegram: @HosseinMoez Instagram: Dr. _H._Moez

R6.6.3.1.2 The lateral deflection of a structure under
factored lateral loads can be substantially different from
that calculated using linear analysis, in part because of the
inelastic response of the members and the decrease in effective
stiffness. Selection of the appropriate effective stiffness for
reinforced concrete frame members has dual purposes: 1)
to provide realistic estimates of lateral deflection; and 2) to
determine deflection-imposed actions on the gravity system
of the structure. A detailed nonlinear analysis of the structure
would adequately capture these two effects. A simple way
to estimate an equivalent nonlinear lateral deflection
using linear analysis is to reduce the modeled stiffness of
the concrete members in the structure. The type of lateral
load analysis affects the selection of appropriate effective
stiffness values. For analyses with wind loading, where
it is desirable to prevent nonlinear action in the structure,
effective stiffnesses representative of pre-yield behavior may
be appropriate. For earthquake-induced loading, the level of
nonlinear deformation depends on the intended structural
performance and earthquake recurrence interval.

Varying degrees of confidence can be obtained from a
simple linear analysis based on the computational rigor
used to define the effective stiffness of each member. This
stiffness can be based on the secant stiffness to a point at or
beyond yield or, if yielding is not expected, to a point before
yield occurs.
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COMMENTARY

11.8.4.1 Test data (Athey 1982) demonstrate that out-of-
plane deflections increase rapidly when the service-level
moment exceeds 2/3M,. A linear interpolation between
A.; and A, is used to determine A, to simplify the design of
slender walls 1f M, > 2/3M...

Service-level load combinations are not defined in Chapter
5 of this Code, but they are discussed in Appendix C of
ASCE/SEI 7. Appendixes to ASCE/SEI 7 are not considered
mandatory parts of that standard. For calculating service-
level lateral deflections of structures, Appendix C of ASCE/
SEI 7 recommends using the following load combination:

D+ 05L+W,

in which W, is wind load based on serviceability wind speeds
provided in the commentary to Appendix C of ASCE/SEI 7.
If the slender wall is designed to resist earthquake effects
E, and E is based on strength-level earthquake effects, the
following load combination is considered to be appropriate
for evaluating the service-level lateral deflections

D~+05L+0.7E

ACH 95 225 o by Hh

R5.2—General

R5.2.1 Provisions 1n the Code are associated with dead,
live, wind, and earthquake loads such as those recommended
in ASCE/SEI 7. The commentary to Appendix C of ASCE/
SEI 7 provides service-level wind loads W, for serviceability
checks; however, these loads are not appropriate for strength
design.

If the service loads specified by the general building code
differ from those of ASCE/SEI 7, the general building code
governs. However, if the nature of the loads contained in a
general building code differs considerably from ASCE/SEI 7
loads, some provisions of this Code may need modification
to reflect the difference.

Telegram: @HosseinMoez Instagram: Dr. _H._Moez
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Collector

In-plane inertial loads

Structural (shear) wall
Gravity loads

Collector
Out-of-plane

wind pressure
or inertial loads

Structural
(shear) wall
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wall k
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Transfer in
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Transfer slab/
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Below grade
soil pressure

Distributor

Fig. R12.1.1—Typical diaphragm actions.
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ST [ Riz2—General

R12.2.1 As partially illustrated in Fig. R12.1.1, diaphragms
resist forces from several types of actions (Moehle et al. 2010):

(a) Diaphragm in-plane forces—Lateral forces from
load combinations including wind, earthquake, and hori-
zontal fluid or soil pressure generate in-plane shear, axial,
and bending actions in diaphragms as they span between,
and transfer forces to, vertical elements of the lateral-force-
resisting system. For wind loading, lateral force is gener-
ated by wind pressure acting on building cladding that
is transferred by diaphragms to the vertical elements. For
earthquake loading, inertial forces are generated within the
diaphragm and tributary portions of walls, columns, and
other elements, and then transferred by diaphragms to the
vertical elements. For buildings with subterranean levels,
lateral forces are generated by soil pressure bearing against
the basement walls; in a typical system, the basement walls
span vertically between floors also serving as diaphragms,

(e) Diaphragm out-of-plane forces—Most diaphragms
are part of floor and roof framing and, therefore, support
gravity loads. The general building code may also require
consideration of out-of-plane forces due to wind uplift pres-
sure on a roof slab and vertical acceleration due to earth-
quake effects.
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15.2—General

Column 15.2.1 Beam-column joints shall satisfy the detailing

Effective joint area, A, Effective joint provisions of 15.3 and strength requirements of 15.4.

width = lesser of
Reinforcement : §g: gz()and 15.2.2 Beam-column and slab-column joints shall satisfy
generating 15.5 for transfer of column axial force through the floor
shear—\ L T ‘ b system.
: — 15.2.3 If gravity load, wind, earthquake, or other lateral
}—I -1 forces cause transfer of moment at beam-column joints, the
Plan xT = \_ - . _ shear resulting from moment transfer shall be considered in
h = Joint depth in the design of the joint.

plane parallel to
reinforcement

generating shear Telegram: @HosseinMoez Instagram: Dr. _H._Moez
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