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&) 1971 San Fernando Earthquake
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http://www.theearthquakebook.com/content/sample_content.html



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



http://www.theearthquakebook.com/content/sample_content.htmi
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https://www.theatlantic.com/photo/2014/01/the-northridge-earthquake-20-years-ago-today/100664/




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



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



1994 Northridge Earthquake
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Northridge Earthquake Capital Losses ($25.7 billion total)

Freeways and Bridges Miscellaneous
$655 million (3%) $1.042 billion (4%)

Local Gov't. and Other

Public Buildings
$6.502 billion (25%)

% Residential Buildings
| $12.651 billion (49%)

Commercial Buildings
$4.854 billion (19%)

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



1994 Northridge Earthquake
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€« C' | [ www.abag.ca.gov/bayarea/eqmaps/shelpop/nrpeak.gif

NORTHRIDGE EARTHQUAKE
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< Damage to residential buildings was extensive.

Low-rise, wood-frame construction sustained the greatest damage in the earthquake.

| Fifteen “ghost towns,” neighborhoods [where 90 percent of the housing units were damaged
and vacant, were created by the quake. There were 7,000 single-family homes, 5,000
mobile homes, and approximately 49,000 apartments destroyed or severely damaged. In
total, aInmstﬁSD,D(}O unitsl(84% of which were multifamily units) were inspected and
Ifound to be damaged. ] A full tally of insurance claims revealed that about 300,000 single-
family homes suffered extensive minor damage.
http://www.ppic.org/content/pubs/jtf/JTF_NorthridgeJTF.pdf

Number of People




k&) 2014 Napa Earthquake
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J.L. Sousa/ Napa Valley Register



® Seismic Hazard
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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 Q
2011 M 6.3, New Zealand

2011 M 9.1, Japan

2012 M 7.4, Guatemala / Mexico
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2016 M 6.4, Taiwan

2017 M8.2, Mexico A‘

2017 M7.1, Mexico ST

https://www.usgs.gov/



1988, 4.9M Pasadena Earthquake
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http://www.latimes.com/local/lanow/la-me-In-raymond-fault-map-20170616-htmistory.html



& Probability of Earthquake
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Probability of earthquake with M > 6.0 within 25 years & 50 km UsGs PREDICTS

THERE IS A 50%
PROBABILITY
THAT A
MAGNITUDE 6.0
WILL OCCUR IN
THE NEXT 25
YEARS IN LOS
ANGELES
REGION

U.S. Geological Survey 2009 PSHA Model Site: -118.40 d E 34.07
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Pasadena Seismic Risk

Planning & Community Development Department

ASCE 7-10 Short and 1-Sec Acceleration (g)




& Pasadena Faults
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ged What is a soft-story building?
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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




Why retrofit?
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Without proper strengthening, the soft-story:
= Becomes weak
=  Suffer structural damage / collapse
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Typlcal Strengthening Systems
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MOMENT FRAME SHEAR WALLS

Note: Loss of parking due to retrofit



Retrofit
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Additions

|BS] 402.4 Existing structural elements carrying lateral
load. Where the addition is structurally independent of the
existing structure, existing lateral load-carrying structural cle-
ments shall be permitied 1o remain wnaliered. Where the addi
tion is not structurally independent of the existing structure,
the existing structure and its addition acting together as o sin-
gle structure shall be shown 1o meet the requirements of Sec-
tions 1609 and 1613 of the California Building Code. For
purposes of this section, compliance with ASCE 41, using a
Tier 3 procedure and the two-level perfomance objective in
Table 301.1.4.1 for the applicable risk category. shall be
deemed 1o meet the requirements of Section 1613,

Exception: Any existing lateral load-carrying structural
element whose demand-capacity ratio with the addition
considered is no more thun 10 percent greater than its
demand-capacity ratio with the addition ignosed shall be
permitted to remain unaltered. For purposes of calculating
demand-capacity ratios, the demand shall consider appli-
cable load combinations with design lateral louds or forces
in accordance with Sections 1609 and 1613 of the Califor-
nia Building Code, For purposes of this exception. com-
parisons of demand-capacity ratios and calculation of
design lateral lowds, fosces and capacities shall account for
the cumulative effects of additions and alterations since
original constrsction,

Alterations

|BS] 403.4 Existing structural elements carrying lateral

load, Except as permitted by Section 403.5, where the alter-

wtion increases design lateral loads in accordance with Sec-

lion 1609 or 1613 of the California Building Code, or where

- alteration results in a prohibited structural irregularity as
ined in ASC or where the alieration decreases the
racity of any existing lateral load-carrying structural ele-
nt, the structure of the altered building or strecture shall
shown to meet the requirements of Sections 1609 and
13 of the California Building Code. For purposes of this
tion, compliance with ASCE 41, using a Tier 3 proce-
re and the two-level performance objective in Table
1.1.4.1 for the applicable risk category, shall be deemed
meet the requirements of Section 1613 of the California
Wlding Code,

Exception: Any cxisting lateral load-carrying structural
element whose demand-capacity ratio with the alteration
considered s no more than 10 percent greater than its
demand-capacity ratio with the alteration ignored shall be
permitted 1o remain unaltered. For purposes of calculating
demand-capacity ratios, the demand shall consider appli-
cable load combinations with design lateral loads or forces
in accordance with Scctions 1609 and 1613 of the Califor-
nia Building Code, For purposes of this exception, com
parisons of demand-capacity ratios and calculation of
design lateral loads, forces and capacities shall account for
the cumulative effects of additions and alterations since
original construction.

Repairs

[BS] 404.2 Substantial structural damage to vertical ele-
ments of the lateral force-resisting system. A building that
has sustained substantial structural damage to the vertical ele-
ments of its lateral foroe-resisting system shall be evaluated

and repaired in accordance with the applicable provisions of

Sections 404.2,1 through 404.2.3,
Exceptions:

|. Buildings assigned to Seismic Design Category A, B
or C whose substantial structural damage was not
caused by earthquake need not be evaluated or reha-
bilitated for load combinations that include earth
quake effects

3

. One- and two-family dwellings need not be evalu-
ated or rehabilitated for load combinations that
include carthquake eflects

Current Code Requirements

Change in Occupancy

[BS] 407.4 Structural. When a change of occupancy results
in a structure being reclassified 10 a higher risk category, the
structure shall conform to the seismic requirements for a new
structure of the higher risk category. For purposes of this sec-
tion, compliance with ASCE 41, using a Tier 3 procedure and
the 1two-level performance objective in Table 301,1.4.1 for
the applicable risk category. shull be deemed to meet the
requirements of Section 1612 of the California Building
Conde
Exceptions:
1. Specific seismic detailing requirements of Section
1613 of the California Building Code for a new
structure shall not be required to be met where the
seismic performance is shown 10 be equivalent 10
that of a new structure. A demonstration of equiva-
lence shall consider the regularity, overstrength,
redunduncy and ductility of the structure.

=]

. When a change of use results in a structure being
reclassified from Risk Category 1 or [l to Risk Cate-
gory [l and the structure is located where the seis-
mic coefficient, SDS, is less than 0.33, compliance

with the seismic requirements of Section 1613 of the
California Building Code is not required.

w

. IBSC] For state-owned buildings, including those
owned by the University of California and the Cali-
formia State University and the Judicial Council, the
performance level reguirements of Section 407.4 are
replaced with the performance level requirements of
Section 317.5



&l Similar Seismic Programs
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. . Estimated No. of :
Los Angeles SWOF 13,500 Mandatory
J NDC 1,500 Mandatory

SWOF 1,573 Mandatory

NDC 66 Mandatory

Santa Monica PN-SMF 80 Mandatory

“TILT-UP” 34 Mandatory

URM 100 Mandatory

SWOF 780 Mandatory

West Hollywood NDC 55 Mandatory

PN-SMF 31 Mandatory

SWOF 4,956 Mandatory

SWOF 327 Mandatory
Oakland SWOF 1,380 Screening, Voluntary

Retrofit
SWOF 22 Mandatory

SWOF 100 Mandatory



Past Experience with Seismic Programs
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Status of the
Unreinforced
Masonry
Building Law

2006 Progress Report
to the Legislature

Seismic Safety Commission
SSC 2006-04




k&l Do Seismic Programs Work?
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Origin Time: 2016/02/06 03:57:26 (GMT+08:00)
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School Building Seismic Program:

BEZEXER

e 334 “Safe” Buildings: 1 Damaged e e

e 75 “Unsafe” Buildings: 18 Damaged



How many are there in the City?
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Based on building
ween permit data, there are

approximately
500 soft-story

=.la Canada
Flintridge.

o SR configuration buildings
citywide with
approximately
! 4,500 units.
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& \What is the breakdown of units?

| -
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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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RETROFIT RETROFIT
NOTIFICATION » SCREENING » DESIGN CONST. CLOSE OUT

Submit Retrofit Plans
Required Action |Submit Engineering & Complete
by Owner Report Obtain Building Construction
Permit

Total Time

1 Year 3 Years 5 Years
Milestone from Notice to the from Notice to the from Notice to the 5 Years
Owner Owner Owner

Priority Priority Description

Buildings with 3 or more stories, containing 25 or
Priority | more units, Qualified Historic, or identified as
containing affordable housing units

Priority Il Buildings containing 10 to 24 units

Buildings not falling within the definition of
Priority | or Il

Priority Il



(& Potential Cost

| T
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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



&l Grant Funding
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(et gl CalOES
T P R

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
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STEPS TO DATE:

2007 AU Sept. S Oct. 2018
Dec. 2017  May2018  July2018 — e 2Ll . Nov. 2018 Nov. 2018
Consultant Eﬁg?nné(grlg . relzeeefsse PIEI

surveys gis Present to Present to L Building 2.nd issued for owners and SEAOSC :

cit fc):r engaged Public Public UL Otz HEMEE meeting L Performs Com Ly

ot()a/ntial to assist in Safety Safety e receve ClisLlg (and subscribers Technical Outreach
P : : : meeting notice of meeting receive : Meeting
soft-story developing Committee Committee P upcoming held posted on meeting Review
buildings the : City :

ordinance website) notice

ordinance
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k) Ordinance Development Process
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PROPOSED NEXT STEPS:

December 2018 — January to February
January 2019 January 2019 2019 2019
Public Safety Committee Finalize Ordinance Present Ordinance to City Begin Implementation

Meeting Update Council



S Questions
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