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Agenda

• Current Seismic Risk
• What is a Soft-Story?
• Why is a Mandatory Ordinance Needed?
• What solutions exist?
• Similar Seismic Programs
• Past Experience with Seismic Programs
• Inventory Statistics
• Potential Costs
• Grant Funding
• Ordinance Development Process
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1971 San Fernando Earthquake

http://www.theearthquakebook.com/content/sample_content.html
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1989 Loma Prieta Earthquake

https://en.wikipedia.org/wiki/Soft_story_building#/media/File:LomaPrieta-Marina.jpeg
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1989 Loma Prieta Earthquake

http://www.theearthquakebook.com/content/sample_content.html
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1994 Northridge Earthquake

https://www.theatlantic.com/photo/2014/01/the-northridge-earthquake-20-years-ago-today/100664/
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1994 Northridge Earthquake

https://la.curbed.com/2018/1/17/16871368/earthquake-apartments-safe-northridge
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1994 Northridge Earthquake

https://la.curbed.com/2013/8/21/10206200/las-signature-dingbat-apartments-are-very-bad-news-in-a-quake
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1994 Northridge Earthquake

http://www.ppic.org/content/pubs/jtf/JTF_NorthridgeJTF.pdf
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1994 Northridge Earthquake

http://www.ppic.org/content/pubs/jtf/JTF_NorthridgeJTF.pdf

EQ. Strikes 1/17/94



Planning & Community Development Department

2014 Napa Earthquake

J.L. Sousa/ Napa Valley Register
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Seismic Hazard

2004 M 9.1, Indonesia
2005 M8.6, Indonesia
2007 M7.9, Indonesia
2007 M8.4, Indonesia
2010 M7.9, Indonesia
2010 M 8.8, Chile
2011 M 6.3, New Zealand 
2011 M 9.1, Japan 
2012 M 7.4, Guatemala / Mexico
2013 M6.6, New Zealand
2014 M 6.0, USA (NAPA)
2014 M8.1, Chile
2016 M7.0, Japan
2016 M 6.4,Taiwan
2017 M8.2, Mexico
2017 M7.1, Mexico

https://www.usgs.gov/
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1988, 4.9M Pasadena Earthquake

http://www.latimes.com/local/lanow/la-me-ln-raymond-fault-map-20170616-htmlstory.html
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USGS PREDICTS 
THERE IS A 50% 

PROBABILITY 
THAT A 

MAGNITUDE 6.0 
WILL OCCUR IN 

THE NEXT 25 
YEARS IN LOS 

ANGELES 
REGION

Probability of Earthquake
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Pasadena Seismic Risk
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Pasadena Faults

https://www.jpl.nasa.gov/news/news.php?feature=790

http://maps.conservation.ca.gov/cgs/fam/
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Vulnerable Buildings
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What is a soft-story building?

Buildings that meet all the following criteria:

� Consist of 2 or more stories wood frame construction

� Wood over concrete structures will need to check 1st wood floor

� Built under the building code standards enacted before January 1, 
1978

� Large opening(s) on the first floor or overhang
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Why retrofit?

Without proper strengthening, the soft-story:
� Becomes weak
� Suffer structural damage / collapse
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Typical Strengthening Systems

SHEAR WALLSMOMENT FRAME
Note: Loss of parking due to retrofit
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Retrofit  
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Retrofit  
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Current Code Requirements

Additions Alterations Repairs Change in Occupancy



Planning & Community Development Department

Similar Seismic Programs

Jurisdiction Building Type
Estimated No. of 

Buildings
Ordinance Type

Los Angeles
SWOF 13,500 Mandatory
NDC 1,500 Mandatory

Santa Monica

SWOF 1,573 Mandatory
NDC 66 Mandatory

PN-SMF 80 Mandatory
“TILT-UP” 34 Mandatory

URM 100 Mandatory

West Hollywood
SWOF 780 Mandatory
NDC 55 Mandatory

PN-SMF 31 Mandatory
San Francisco SWOF 4,956 Mandatory

Berkeley SWOF 327 Mandatory

Oakland SWOF 1,380
Mandatory 

Screening, Voluntary 
Retrofit

Freemont SWOF 22 Mandatory
Alameda SWOF 100 Mandatory
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Past Experience with Seismic Programs
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School Building Seismic Program:

● 334 “Safe” Buildings: 1 Damaged

● 75 “Unsafe” Buildings: 18 Damaged

Do Seismic Programs Work?
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How many are there in the City?

Based on building 
permit data, there are  

approximately 
500 soft-story 

configuration buildings 
citywide with 

approximately  
4,500 units. 
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Where are they located?
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What is the breakdown of units?

• Unit breakdown per building:
> Number of Buildings more than 100 units = 3
> Number of Buildings between 75 – 99 units = 9
> Number of Buildings between 50 – 74 units = 13
> Number of Buildings between 25 – 49 units = 48
> Number of Buildings between 10 – 24 units = 202
> Number of Buildings between 5 – 9 units = 150
> Number of Buildings between 2 – 4 units = 78
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Proposed Timeframe & Prioritization

NOTIFICATION SCREENING
RETROFIT 

DESIGN
RETROFIT

CONST.
CLOSE OUT

Required Action 
by Owner

Submit Engineering 
Report

Submit Retrofit Plans 
& 

Obtain Building 
Permit 

Complete 
Construction

Total Time

Milestone
1 Year 

from Notice to the 
Owner

3 Years 
from Notice to the 

Owner

5 Years
from Notice to the 

Owner
5 Years

Priority Priority Description

Priority I
Buildings with 3 or more stories, containing 25 or 

more units, Qualified Historic, or identified as 
containing affordable housing units

Priority II Buildings containing 10 to 24 units

Priority III
Buildings not falling within the definition of

Priority I or II
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Potential Cost

� Wood Soft-Story
� City of LA Estimates Retrofit Cost: $5,000 to $10,000 per unit

� City of Berkeley Retrofit Cost: $3,400 per unit

� City of SF Estimates Retrofit Cost: $60k to 130k per building

� City of West Hollywood Estimates $40k per frame

�Expected Replacement Cost of a 10,000 sf Building is 2.5M



Planning & Community Development Department

Grant Funding

• 404 Hazard Mitigation Grant Program
> 75% FEMA / 25% Cost Share by City

• City has submitted a Notice of Interest (NOI)
• Funding is not guaranteed
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Ordinance Development Process

2007

Consultant 
surveys 
city for 

potential 
soft-story 
buildings

2017

Degenkolb
Engineers 

is 
engaged 

to assist in 
developing

the
ordinance

Dec. 2017 

Present to 
Public 
Safety 

Committee

May 2018

Present to 
Public 
Safety 

Committee

July 2018 

1st

Advisory 
Group 

meeting 
held

Sept. 
2018

Building 
Owners 
receive 

notice of 
upcoming 
ordinance

Oct. 2018 

2nd

Advisory 
Group 

meeting 
held

Oct. 2018

Press 
release 

issued for 
meeting 

(and 
posted on 

City 
website)

Oct. 2018 

Property 
owners and 

email 
subscribers 

receive 
meeting 
notice

Nov. 2018

SEAOSC 
Performs 
Technical 
Review

Nov. 2018

Community 
Outreach 
Meeting

STEPS TO DATE:
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Ordinance Development Process

December 2018 –
January 2019

Public Safety Committee 
Meeting Update

January 2019 

Finalize Ordinance

January to February 
2019

Present Ordinance to City 
Council

2019 

Begin Implementation

PROPOSED NEXT STEPS:
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https://www.cityofpasadena.net/planning/soft-story-retrofit-ordinance/

softstoryretrofit@cityofpasadena.net

Questions


