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General Provisions



The Old

ASCE 31-03
Two Performance Levels — Life Safety & Immediate Occupancy
One Seismic Hazard — (2/3)*MCE

Buried within the acceptance criteria is a factor of 0.75, which is
intended to give existing buildings a “break”

ASCE 41-06

Three Performance Levels — Collapse Prevention, Life Safety &
Immediate Occupancy

Performance ranges between levels

Two Seismic Hazard — 10%/50 or (2/3)*MCE and MCE

No break for existing buildings

Basic Safety Objective = Performance of Occupancy Category Il



The New

New Design Equivalent Hazards — No “Break”
BSE-2N is the ASCE 7-10 MCEg
BSE-1N is 2/3*ASCE 7-10 MCEg

Existing Building Hazards — the “Break”

BSE-2E is the 5% in 50-year (975-year)
BSE-1E is the 20% in 50-year (225-year)

BSE-2E and BSE-1E cannot be greater than the
BSE-2N and BSE-1N

-In SF, San Jose, parts of LA, and Oakland this means no force reduction for
existing buildings
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Sacramento Example

New Design Equivalent Hazards — No “Break”

BSE-2N is 0.87
BSE-1N is 0.58

Existing Building Hazards — the "Break”

BSE-2E is 0.66
BSE-1E is 0.44



San Francisco Example

New Design Equivalent Hazards — No “Break”

BSE-2N is 1.50
BSE-1N is 1.00

Existing Building Hazards — the "Break”

BSE-2E is 1.48
BSE-1E is 0.99



Old Structural Performance Levels & Ranges

Immediate Occupancy

— Damage Control

Life Safety

— Limited Safety

Collapse Prevention




New Structural Performance Levels & Ranges

Immediate Occupancy

Damage Control — Enhanced Safety

Life Safety

Limited Safety — Reduced Safety

Collapse Prevention




‘06 Nonstructural Performance Levels

Operational

Immediate Occupancy

Life Safety

Hazards Reduced

Not Considered




Nonstructural Performance Levels

Operational ASCE71,=1.5

Position Retention ASCE 7 l/D =1.0

Actually can seriously
injure or Kill

Life Safety

Not Considered




Basic Performance Objective for
Existing Buildings - BPOE
. Tier1 | Tier2 | Tier3

Rlsk BSE-1E BSE-1E BSE-1E BSE-2E
Cate 5
Life Safety Life Safety Life Safety Collapse
Structural Performance Structural Structural Prevention
Life Safety Performance Performance Structural
Nonstructural Life Safety Life Safety Performance
Performance Nonstructural Nonstructural Nonstructural
-C) Performance Performance Performance Not
(3-C) (3-C) Considered
(5-D)
Damage Control Damage Control Damage Control Limited Safety
Structural Performance Structural Structural Structural
Position Retention Performance Performance Performance
Nonstructural Position Retention Position Retention Nonstructural
Performance Nonstructural Nonstructural Performance Not
(2-B) Performance Performance Considered
(2-B) (2-B) (4-D)
Immediate Occupancy Immediate Immediate Life Safety
Structural Performance Occupancy Structural Occupancy Structural Structural
Performance Performance Performance

Position Retention
Nonstructural Position Retention Position Retention Nonstructural
Performance Nonstructural Nonstructural Performance Not

™ ™ P~ "y




Basic Performance Objective
Equivalent to New Building Standards - BPON

Risk Cateqo BSE-1N BSE-2N
Life Safety Structural Collapse Prevention
Performance Structural Performance
Position Retention Nonstructural
Nonstructural Performance Not
Performance Considered
(3-C) (5-D)
Damage Control Limited Safety
Structural Performance Structural Performance
Position Retention Nonstructural
Nonstructural Performance Not
Performance Considered
(2-B) (4-D)
Immediate Occupancy Life Safety Structural
Structural Performance Performance
Operational Nonstructural
Nonstructural Performance Not
Performance Considered
(1-A) (3-D)




L i m it S O n Table 3-2 Limitations on the Use of the Tier 1 and Tier 2 Procedures’

Number of Stories® beyond which
u . the Tier 3 Systematic Procedures are Required
Deficiency-Based
Very Low Low Moderate High
Common Building Typo: S-3 S S-3 S1 S3 S1 S-3 S-1
Procedures e
Light (W1) NL NL NL 4 B 4 4 2
Muls-Story, Multi-Unit Residential (W1A) NL NL NL (3 3 s 3 B
Commercial and Industrial (W2) NL NL NL 6 3 3 3 <
Steel Moment Frames
Rigid Diaphragm (S1) NL NL NL 12 12 8 8 [
O n I y a I I Owe d fo r Flexible Diaphragm (S1A) NL | NL | NL 12 12
Steel Braced Frames
Rigid Diaphragm (S2) NL NL NL 8 8 8 8 3
M O d el B I d g typ e I n Flexible Diaphragm (S2A) NL | NL | NL 8 8 8 8 3
Steel Light Frames (S3) NL 1 1 1 1 1 1 1
Dual Systems with Backup Steel Moment NL NL NL 12 12 8 8 3
. - Frames (S4)
e a C h d I re Ctl O n Steel Frames with Infill Masonry Shear Walls
Rigid Diaphragm (S5) NL NL NL 12 12 8 8 -
Flexible Diaphragm (S5A) NL NL NL 12 12 8 8 <
. . . Concrete Moment Frames (C1) NL NL NL 12 12 8 8 3
Limited use for mixed [
Rigid Diaphragm (C2) NL NL NL 12 12 8 8 3
Flexible Diaphragm (C2A) NL NL NL 12 12 8 8 3
Sy St e m S Concrete Frame with Infill Masonry Shear Walls
Rigid Diaphragm (C3) NL NL NL 12 12 8 8 <
Flexible Diaphragm (C3A) NL NL NL 12 12 8 8 <
Precast/Tikt-up Concrete Shear Walls
. Flexible Diaphragm (PC1) NL NL 3 2 2 2 2 2
TI e r 2 n OW a I I Owed Rigid Diaphragm (PC1A) NL NL 3 2 2 2 2 2
Precast Concrete Frames
. With Shear Walls (PC2) NL NL NL 3 3 NP - NP
fo r I O ret rof It Without Shear Walls (PC2A) NN | 5 [ 6 [ W | & | e
Reinforced Masonry Bearing Walls
Flexible Diaphragm (RM1) NL NL NL ] 2 8 8 6
Rigid Diaphragm (RM2) NL NL NL 8 8 8 8 3
Unreinforced Masonry Bearing Walls
Flexible Diaphragm (URM) NL NL 3 4 3 NP 4 NP
Rigid Diaphragm (URMA) NL NL 6 4 3 NP 4 NP
"The Tier 3 Systematic procedures are required for buildings with more than the number of stories
listed harein.

“Common Building Types are dafined in Section 3.2.1.

*Number of stories shall be considered as the number of stories above lowest adjacent grade.
NL = No Limit (No limit on the number of stories).

NP = Not Parmitted (Tier 3 Systematic procedures are required).
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Greatest Impediments

It's too @*$% Conservative!



Greatest Impediments

DCR = 0.99 => Life Safe

DCR = 1.06 => Not Life Safe

Deterministic Standard for a
Probabilistic Phenomena



Possible
Future Directions



“Consistency”




Probability Of Achieving a Performance Level

Immediate Occupancy Collapse Prevention

90% in BSE-1N 97% in BSE-2N

75% in BSE-1N 94% in BSE-2N

50% in BSE-1N 90% in BSE-2N



Probability Of Achieving a Performance Level

Immediate Occupancy Collapse Prevention

90% in BSE-1N 97% in BSE-2N

75% in BSE-1N 94% in BSE-2N

50% in BSE-1N 90% in BSE-2N



Reduce the “false positives”



ASCE 41-13
Seismic Evaluation and
Retrofit of Existing Buildings

Your Thoughts &
Questions?




