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Projects Utilizing PBD

= Existing Building Retrofits

= New Buildings

= Validating Code Performance

= e.g., confirming an Essential Facility meets 1.0.
performance

s Alternative Code Equivalent Designs

= Building does not conform to one or more
regquirements

® Height limit
= Alternative to Capacity Design Requirements

= Determination of Maximum Forces for Design
®m Columns, beams, foundations, diaphragms, etc.
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Select Performance Objectives

l

Perform Preliminary Design

l

Asses Performance Capability [

Acceptable?

Revise
Design

orthridge20.org



Performance Objectives

Ground
Motion E
X% - 50 years Performance

Level

= Earthquake Hazard
= EQ ground shaking

= Acceptable Performance Level
= Maximum acceptable damage given shaking occurs

:
northridge20.org




Standard Performance Levels
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Existing Building Retrofit Approach
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New Building Approach—Code Equivalency
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Performance Level for Tall Buildings:
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New Building Approach—Code Equivalency

s Work with the Jurisdiction to determine
the Peer Review Process

= Develop a Basis of Design
m Specify code exceptions

s Structural design approach
= SLE, DE and MCE modeling and acceptance criteria

s Site specific ground motions
= Target spectra
= Selecting and scaling of ground motions
= Work with the Peer Review Team until all
comments have been resolved
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New Building Approach—Code Equivalency

ASCE/SEI
ASCE STANDARD 41-06

This document uses both the
International System of Units (SI)
and customary units
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New Building Approach—Code Equivalency

Maximum Story Drift X-Dir
Case: Envelope, 3.5 sec
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Maximum Story Drift Y-Dir
Case: Envelope, 3.5 sec
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New Building Approach—Code Equivalency

Core Wall Overturning Moment, Y-Dir
Case : Envelope, 3.5 sec

Core Wall Overturning Moment, X-Dir
Case : Envelope, 3.5 sec
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New Building Approach—Code Equivalency

Core Wall Shear Force, X-Dir
Case : Envelope, 3.5 sec
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New Building Approach—Code Equivalency

Strain Gauge Tensile Strain Strain Gauge Tensile Strain
Case: Envelope, 0.8 sec Case: Envelope, 0.8 sec
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New Building Approach—Code Equivalency

Coupling Beam Chord Rotation
Case: Envelope, 3.5 sec

Coupling Beam Chord Rotation
Case: Envelope, 3.5 sec
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New Building Approach—Code Equivalency

Shear Design Summary, North Core Wall, Pier 2 Shear Design Summary, West Core Wall, Pier 2
Case: Envelope Case: Envelope
L35 35 S #%@ 1g"kf=__F1
c= si
. #3@ 12" EF) . #3@ 12" EF)
. m 300 . 300
130 . s Fd
: ; 130 S
. #3@8" EF| 5 2@ Ery 1
3 g
2 250 b 250
L25 e ;
° g L25 A
- 8
w B 200
— ) <= —_—
s . = B W % =
- . K= ] S
8 [~ = ® - =
— [ ] o =53
T BB e, = £ % = 2
. L15
L ]
#7 @ 4" EF|
100 #7 @ 4" EF|
L10 N2 L10 N N2 .
”aa U m— 1
- H ! & 2@12 eF] 5 w2 | “ 2 # @ 12" EF|
L05 [ 105 e #@ 12" EF} 50
o if .
Ground Level 1 (s2
101 4 Groundlevel Spros o s e U o S i LA
B e L0f ¢ Groundlevel .. LI [P— i
................................ il R I ot Top of Mat Foundation
183 5 -
) 5 k i i iy = 0 2 4 6 8 10 12 ®
Shear [kips / VcAc :
[lips ¥ fehd Shear [kips / VFcAq
® 1.5 Mean MCE Shear wete1.33-O-Vn, P =0.75
® 1.5 Mean MCE Shear et 1.33-O-Vn, P =0.75

AT

_
www.northridge20.org




New Building Approach—Capacity Design

9.1-66 BUCKLING-RESTRAINED BRACED FRAMES (BRBF) [Sect. F4.

Seismic Provisions for
Structural Steel Buildings (2) The required strength of columns need not exceed the lesser of the following:
(a) The forces corresponding to the resistance of the foundation to overturning
: uplift

and

(b) Forces as determined from nonlinear analysis as defined in Section C3

Prequalified Connections
for Special and Intermediate
Steel Moment Frames

for Seismic Applications C3. NONLINEAR ANALYSIS

ocloding Suppdement No, |

i)

When nonlinear analysis is used to satisfy the requirements of these Provisions, it
shall be performed in accordance with Chapter 16 of ASCE/SEI 7.
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Performance Level of SF MOMA:
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design

Existing Mat Slab New Mat Slab

SERVICE LOAD DEFLECTION
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New Building Approach—Capacity Design

Existing Mat Slab New Mat Slab

SEISMIC LOAD DEFLECTION\1.,
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Capacity Design
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design
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New Building Approach—Capacity Design
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Thank You!
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What does the Code Allow?

O The provisions of this code are not
intended to prevent the installation of any
design not
specifically prescribed by this code,
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What does the Code Allow?

Any alternative
material, design shall be

approved where the building official finds the proposed

design is satisfactory and complies with the intent of the
provisions of this code,
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What does the Code Allow?

the method
IS at least the
equivalent of that prescribed in this code

A
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