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(b) Diaphragm transfer forces—Vertical elements of the
lateral-force-resisting system may have different proper-
ties over their height, or their planes of resistance may
change from one story to another, creating force transfers
between vertical elements. A common location where
planes of resistance change is at grade level of a building
with an enlarged subterranean plan; at this location, forces
may transfer from the narrower tower into the basement
walls through a podium diaphragm (refer to Fig. R12.1.1).
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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 0.707,
Uncracked 0.707
Walls
Cracked 0.35] 1.04,
Beams 0.357¢
Flat plates and flat slabs 0251,

1- In Table 6.6.3.1.1(a), where Code specifies 0.7 and 0.35Ig
based on the cracking for walls, do these value apply to both in-
e plane and out-of plane stiffness of the walls or only in-plane
behavior and out of plan- behavior shall follow the Slab/flat
plate cracking?

1. The value for the moment of inertia to be used for elastic
analysis at factored load levels of uncracked walls is 0.70(Ig)
and for cracked walls is 0.35(Ig) for both in-plane and out-of-
plane stiffnesses. Where “Ig” is the moment of inertia of the
gross cross-section of the member.
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2- In the same table, where Code specifies 0.25Ig for flat slabs
and flat plate, does this value apply to in-plane (diaphragm
behavior) of the slab in case the diaphragm has to be modeled as
semi rigid? Or the in-plane behavior follows the walls

behavior and can be modeled using 0.7/or 0.35 based on the in-
plane stresses?

2. The value for the moment of inertia to be used for elastic
analysis of factored load levels of flat slabs and plates is 0.25(/,)
regardless of modeled rigidity. Note that in a connected concrete
building designed with flat slabs acting also as a diaphragm that
is part of the lateral force resisting system (LRFS), the flat slab
will generally deform greater than other LFRS frame members
such as shear walls and columns under lateral loading events. To
account for this relative difference in stiffness with respect to
other LRFS frame members, the flat slab or diaphragm member
has a higher reduction in stiffness properties than uncracked
walls or columns.
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FIGURE C12.8-5 Torsional Amplification Factor for Symmetric Rectangular Buildings
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18.2.2.3 Structural members extending below the base of
structure that are required to transmit forces resulting from
earthquake effects to the foundation shall comply with the
requirements of Chapter 18 that are consistent with the
seismic-force-resisting system above the base of structure.

w1530 50 kol

e wly i A I e e ki

N

10/10/2021

31

Lateral

——— Tower core wall

Transfer force at
/ sethack

e

Force couple
resisting
overturning

—— Shear wall

e

-: Grade level
Subterranean levels
Foundation mat

Podium diaphragm

Elevation

Table A2 Recommended Stillness Assumplions 1or Structural Hements of a Podium and Foundation
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property Case 1 Case 2 Notes

or fully cracked, Incl
transiormed section  defo

& assumplion ca
pper bound prog

Table A3 Recommended Stiffness Assumptions for Structural Flements of a Tower and Foundation

Structural element or Assumptions for  Assumptions for

Notes
Concrete core wall - effective  Values recommended in Chapter 4 In typical cases, the:
flexural (E.L0) and shear (GA) assumptions are les:
sillnes backstay el

ot frames. Values recommended in Chapter 3
ral (£ ] pand shear

Values recommended in Chapter 3

n typical cases, this
influential or uncert
be bracketec

Foundation mat/pile cap
ettective shear stitfness (GA

1n propertics, or
cking is expected,

Supporting soil/piles — vertical  Lower-bound soil  Upper-bound soil A fixed base assumption can be used in
spring stifincss propertics propertics licw of upper bound propertics.
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