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Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

CHAPTER 26
WIND LOADS: GENERAL REQUIREMENTS

26.1.3 Performance-Based Procedures Wind design of
buildings and other structures using performance-based
procedures shall be permitted subject to the approval of the
Authority Having Jurisdiction. The performance-based wind

design procedures used shall, at a minimum, conform to
Section 1.3.1.3.
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where demand is calculated per provisions in Chapter 6, and the capacity is calculated as follows:

1. For reinforced concrete elements, th pacity is th_in accordance with
ACI 318,

American Society of Civil Engineers

7.4.3.4 Minimum strength for Method 1 design

The MWFRS shall be designed so that the calculated demand to capacity ratio for deformation
controled element #
and the capacity is calculated as follows:

ACI 318 with th

1. For reinforced concrete elements, the capacity is the_n accordance with




Member Action

Category

Deformation-Controlled

Force-Controlled

Shear wall shear

Shear wall flexural-axial interaction

Coupling beam flexure

Coupling beam shear
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Shear Walls
(Inelastic Layered Shells)

Outrigger Walls
(Elastic Shells)

Columns
(Elastic Frames)

Dummy Embeds
(Elostic Frames)

Coupling Beams
(Elastic Frames with Shear t

Rigid Diaphragms
(Diaphragm not Shown for (

Semi-Rigid Diaphragms
(Elostic Shells)

Basement Walls
(Elostic Shells)

Pinned Supports
(UX, Y, U2)

A Wall Property Layer Definition Data - W18C0SUCGr60_0.00298404340424048

Layer Definition Data
Number
Modeling  Integration Material Matenal .
Layer Name Ditance  Thickness  Type Points Matenal Angle Behavior  Material 511 Material 522 Matenal 512 | | Add
INELASTIC FLEXURAL-AXIAL|Y o [18 Membrane | 1 C08_18_UC 0 Drectional | Linear Nonlinear | Inactive Add Copy
INTERACTION [F> 0 00537 [rs— A706Gr60_NL ) Drectonal | Noninear nactive | inactive ——
[ELASTIC OUT-OF-PLANE BENDING||= 18 Plate 2 C080.25_NM 0 Directional | Linear Linear Linear
EUSTICSHEARILE 0 18 Membrane |1 CO0.5G_NM 0 Drectional |Inactive | Inactive | Linear

Calculated Layer information
Number of Layers: 4

Total Section Thickness: 18in
Sum of Layer Overaps: 54.1611in
Sum of Gaps Between Layer: Oin

OK

E

Order Ascending by Distance
Order Descending by Distance

:

Parametric Quick Start....
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Figure 2-21. Wind loading protocol used to test beams in Phase I.
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CONVENTIONAL COUPLING BEAM ROTATION -- 110°
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COUPLING BEAM ROTATION CYCLE COUNT EXAMPLES -- WIND ANGLE 110°
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MAXIMUM TENSILE AND COMPRESSIVE WALL STRAINS

As shown below, all peak compressive strains are < 0.002 and all peak tensile strains are < yield. No cycles are required to be counted.

WALL STRAIN -- 110°
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Material Savings

20 TRUCKS OF REBAR (350 TONS)

10 TRUCKS OF STEEL
(125 TONS)

200 CONCRETE TRUCKS (1,800
CUBIC YARDS)

5% STRUCTURAL COST REDUCTION
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Method 3

Table 1.3-1. Target R ions That Do Not

WiRA
Release 3.0

Failure that is not sudde Deveioped by 0x 107
does not lead to wides Wei-Chu Chuang, Ph.D. Seymour M.J. Spence, Ph.D. p=3.5
pl’ogression of damag Dep. of Civil and Env. Eng. Dep. of Civil and Env. Eng.

Failure that is either sudd University of Michigan, Ann Arbor University of Michigan, Ann Arbor

< (4 O ‘.

0 x 10~ per year
leads to widespread

=4.0
P . WIiRA was supported by funds from: p
progression of damagy

i af ie @ . Magnusson Klemencic Associates (MKA) Foundation : N—7 ot
Failure th‘%t is fgudden an National Science Foundation (NSF) 0 x 10~ per year
results in widespread

p=4.5
progression of damagyf MAGNUSSON
KLEMENCIC
ASSOCIATES

FOUNDATION

(c) Copyright 2021, The Regents of the University of Michigan. All Rights Reserved.
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