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Learning Objectives

Develop an overall understanding of
the FEMA P-1100 Prestandard and
related documents.

Learn why we believe it will be a
valuable resource for seismic mitigation
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Agenda

= Prestandard purpose, scope, and documents
= Why wvulnerability-based, and what's covered

= Looking ahead, next steps

= Performance objective

* |ntroduction to evaluation and retrofit methods
* Prescriptive and simplified engineering retrofits
= Leveraging prescriptive solutions

= Permitting and building department approval

* |ntroduction to (Ch.4, 5, 6 and 7)

* Preview of updates to FEMA 530
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Why a Prestandard for One and
Two-Story Residential Buildings?

= Most Common Type of Dwelling in the United States

= There continues to be well known vulnerabilities that
have repeatedly led to significant damage and
dwellings being uninhabitable
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Purpose

To provide a simple and systematic procedure
to identify and retrofit known vulnerabilities in
wood light-frame dwellings.

Use of the provisions is anticipated to improve
earthquake performance but is not intended to
prevent earthquake damage.
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Scope

— One and two-story wood light-framed dwellings

— Town houses and single family dwellings divided
into multiple dwelling units (R-3)

— Seismic Design Category (SDC) B through E




What is Vulnerability-Based?

— Focused on the critical risk

— Not intended to directly address other
possible deficiencies P -
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What’s Included

— Crawlspace dwellings

— Living space over garage
— Hillside homes

— Chimneys and masonry surrounds
— Combinations!
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Available Documents

Vulnerability-Based Seismic e

Assessment and Retrofit

of One- and Two-Family » General Contractor training
Dwellings materials

i PO * Engineering implementation tool.
¥ FEMA @ = Design examples

VOLUME 1 - Prestandard VOLUME 2 - implementation Material

(Summer 2019)

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two-




Under Development

Volume 3: (Researchers) | e
— Background information | =~
— White papers “ o R
— Past presentations

— Archived data ol

ATC-110 Work Group 4:
Proposal for Revised Overview of One Story Configurations
Superstructure for the p{-wom . - s




Looking Ahead

| ANSI-
N e & Approved
Vulnerability-Based Seismic Consensus
Assessment and Retrofit ’
of One- and Two-Family Stan d d rd S
wittqus 4 Process
Prestandard
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Vulnerability-Based Seismic
Assessment and Retrofit
of One- and Two-Family Dwellings
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Looking Ahead

[BS] 301.1.4.2 Compliance with reduced Interna-
tional Building Code-level seismic forces. Where
scismic evaluation and design is permitted to meet
reduced Inrernarional Building Code seismic force lev-
els. the criteria used shall be in accordance with one of
the following:

-
1. The International Building Code using 75 per-
cent of the prescribed forces. Values of R, Q and
C, used tor analysis shall be as specified in Sec-

N s e Ayt tion 301.1.4.1 of this code.

Vulnerability-Based Seismic
Assessment and Retrofit
of One- and Two-Family Dwellings

o

. Structures or portions of structures that comply
with the requirements of the applicable chapter in
Appendix A as specified in Items 2.1 through 2.5

e Al and subject to the limitations of the respective

EXISTING SULDWNG COO) Appendix A chapters shall be deemed to comply

with this section,

2.1, The seismic evaluation and design of
unrcinforced masonry bearing wall build-
ings in Risk Category I or IT are permitted

Standard Code

n.4: Crawlspace Dwellings —Appentix-A3—

n.5: Living Space over Garage New Resource
n.6: Hillside Homes New Resource
n.7: Masonry Chimney.... New Resource

O 0O 0O 0
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Performance Objective

— Probability of Collapse

=  Approximately 10%-20% under the Maximum
Considered Earthquake
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Prestandard- Big Picture

Vulnerability-Based Seismic
Assessment and Retrofit

of One- and Two-Family
Dwellings

¥ FEMA

1 C
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Chapter 1 Scope and Administration provisions
Determine eligibility for use of the prestandard: Section 1.8
Assess one or more vulnerabilities: Use Chapter 2
finition
Crawlspace Living-space- Hillside dwelling Brick Anchored :e t' tl.t 'ons, d
dwelling over-garage anchorage to masonry masonry oLa lqnst an
cripple wall dwelling foundation and chimney: fireplace abbr.ewatlons as
bracing and ground story cripple wall Chapter 7 surround: required.
anchorage: bracing: bracing: Chapter 7 Use Chapter 8
Chapter 4 Chapter 5 Chapter 6 detailed
Retrofit one or more vulnerabilities: Use Chapter 2
definitions,
Crawlspace Living-space- Hillside dwelling Brick Anchored notations, and
dwelling over-garage anchorage to masonry masonry SRS
abbreviations as
cripple wall dwelling foundation and chimney: fireplace secuiied
bracing and ground story cripple wall Chapter 7 surround: q :
anchorage: bracing: bracing: Chapter 7 Use Chapter 3
Chapter 4 Chapter 5 Chapter 6 minimum
construction
Figure C.1.4-1 Flowchart of intended use of prestandard provisions.
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Assessment & Retrofit

Assessment Methods Retrofit Methods
= Simplified vulnerability- = Prescriptive

based assessment vulnerability-based
= Detailed vulnerability- retrofit

based assessment = Simplified engineered
= Engineered vulnerability-based

vulnerability-based retrofit

assessment = General engineered
= General engineered retrofit

assessment
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FEMA P-1100 Prestandard

Chapter 1: Scope and Administration

Chapter 2: Definitions
Chapter 3: Minimum Construction Provisions

Table of Contents

Vulnerability-Based Seismic s o
Assessment and Retrofit B i

N e § cmatr s R v
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FEMA P-1100 Prestandard

Chapter 4 thru 7: Assessment and Retrofit Provisions
— Crawlspace Dwellings
— Living-Space-Over-Garage Dwellings
— Hillside Dwellings
— Masonry Chimneys and Fireplace Surrounds

Chapter 8: Detailed Assessment Checklists

Commentary:
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What is a Prescriptive Retrofit?

— Engineering iIs embedded

— Intended to apply to a wide range of
dwelling but has limitations

— Prescriptive procedures include
many assumptions which leads to
some conservatism.




What Retrofits can be Done
Prescriptively?

— Crawlspace Dwellings
— Living Space over Garage
— Chimneys

— Plan Sets

= Implementation tool that includes instructions,
commentary and other useful information

= Deemed to comply with Prestandard

& OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family




When is a Design Professional
Needed?

To determine # 8 home qualifes. aniwer the oloeing

— When actual rr————

The dweling unt is 8 townhouse ond assessment and retroft will ocour for o aftached townhouse
Ganling units at the same Sme.

conditions fall outside | = s

pormater (not InCiuSing Porches Of Sther ApUNENances) i SUPPONed on
8 Crppie walls. or
b Foundation stem wals, o

of prescriptive T

4, The dwelling has a coobn: 4 (not inchuding porches of Ofher appurtenances),
= concrete stem walls or will be redoltied to have 3 p L
assumptions R
6 The maxieum sope 700 bom Pe 2P of & ¥ong onm 0090 of e home K the other

anciher 0oes Nl exteed 5 10 1 (horzontal 1 vertcal) or 20%

7. Waight of roofing matertal shall rot enceed 12 paf except for one-story crashipace deelings wih clay
Y rooling a3 described in footnote | below

4. Weight of exenor wadl frush shall not exceed 10 paf | excopt Tt masoney walnscols supported on
concrete o masorvy foundations are permified o extend up 1o four feet above the top of foundation.

9 Weight of ntenicr wall feva shal nct exceed B pof, excest It verwer freplace sarrounds of not =ore
B 4" ek a0 of 19 10 100 square Teet of vertcal surace are permitied 1o excodd this waight

10, Weight of Soor Sresh shall not exceed 5 pal. except that heavier floor famhes of up 10 10 4! are
acceptable where ledied 10 25% of the tolsl floor area of each level

11, Floars in each story are at the same leved and not st level. exciuding slab on grade porions

12 The maximum square lootage of the dwalling, exchodng arsas supported on slabs on grade, do not
exched 3000 square feef for 0w story Gealings and 4,000 square feet for tac-siory dwelings

f
f

13 No part of the foundalions i coninucied of unvenforced masonry of $1o0e

4. Clear Scox 1 ceding heights af ary occuied leved does not §-0°

15 Thare i no iIndication hat an engnesned sessmic force-cesisting system is present in the dweling
{engrwerad plans, visible Se-down brackets).

¥ you answeeed "Compliant” 1 each of these Guestions. proceed B Sheet S3.

I you answered "Noncomplant” 10 sy of Bhese questons e home is nol ebgtie 1o apply P plan sel, unless & Regstersd

Design Professional addresses the non-complant ssues i accordance with P-1100 FEMA Prestandard, Sacton 4 5, Differing

Condiions.

Footnote

1. One sy rmedspace Swellegs with clay Ble Pt weigh Up 10 20 gf shall 2o permetied 10 be strengthened i accondiance with
B proviaions K beo-atory hedvy conminucton as ncted n he appicable Earthguake Retroft Tadles

4 RSKNNSHY S S8
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When is a Design Professional
Needed?

— When retrofit details

provided are not
compatible with actua

construction.
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When is a Design Professional

Needed?

— Where the prescriptive

solutions do not fit

Walline = 260"  Maomum crpple wall heght 5-3°

746

EARTHQUAKE RETROFIT SCHEDULE (Sos= 1.5 Very High Seismic) TWO-STORY

Prescriptive assumptions are listed within the
Prestandard commentary
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Leveraging Prescriptive Solutions

4.4 Prescriptive Vulnerability-Based Retrofit

4.4.1 Scope

Where a dwelling’s actual conditions require modification of the
vulnerability-based prescriptive retrofit solutions identified within this
section, additional or modified details may be generated by a registered
design professional and used to supplement the prescriptive procedures of
this section. These supplemental details shall be stamped and signed by a
registered design professional and approved by the building official.

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings



Permitting and Building
Department Approval

— Compliance with the Prestandard requires
approval by the Building Official.

— Building Official has discretion over similar
conditions.

— Visual Inspections required for foundation
anchor bolts, installation of blocking,
plywood, metal hardware and any tie-
downs

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- F:




Permitting and Building
Department Approval
— Self-certification required where tie-downs

are required.

— Torque tests used as indicator of concrete
quality and installation. S

A1 The sze of the existing foundation is greater
than or equal to that speciied in Section R, ftem 1

8.1 The existing foundation has boen verified 10 be
n generally good conditon at planned Se-down
L

locabons as specified n Section R, item 3 Sonanre

C.1 The capacity of each new Se-down ancher has
been verified by passing the lorque tests specfied
n Table R2. Signature

D.1 All aghesive anchors were nstaled per the
manufacturer’s instructions per the minimum steps
a3 noted in Section T

Table C-1 : FR-2idation Verification Requirements
Screw Anchor | Adhesive Anchor
Diameter 0 |  Torque (R-bs) Torque (f1-ds)

J 35 15

50 20

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwelling




Permitting and Building
Department Approval

— No testing of tie-downs for crawlspace
dwellings

able erification of Existing Foundation System
Requirement Yes or Signature of Owner or Contractor
NA (Owner performing work)
The sze of the existing foundation is greater
| ftem 1
than or equal to that speciied in Section R, ltem —
8.1 The existing founcation has been verified 1o be
generally good conditon at planned So-down
locations as specified n Section R, item 3 Sonanr
The capacity of each new Se-down ancher has
been verified by passing the lorque tests specfied
able R2. Sgnature
D.1 All aghesive anchors were nstaled per the
manufacturer’s instructions per the minimum steps
=t ) P— ! T
as noted in Section -~

FEMA P-1100: Vul




Chapter 4
Crawlspace Dwellings
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Chapter 4 Crawlspace Dwellings

Chapter 4
Vulnerability-Based Assessment
and Retrofit of Crawlspace
Dwellings
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Crawlspace Dwellings
Major Components

‘\,‘/J/UJ{L‘IL“L Ak

Condition where cripple walls exist

Add new plywood or onentated strand board
sheathing to the inside face of the existing cripple
wall studs. The amount necessary will vary based
upon an actual home's size and construction

Add new framing anchors to connect the
first level floor to the top of the cripple
wall

Add new anchors bolts to connect the
existing foundation sill to the existing
foundation

Add new framing anchors to
conncct the first level floor to the
top of the foundation sill

Proprictary anchors may be
required where it is impractical to
install new anchor bolts vertically

Condition where floor framing rest
directly on the footing or stem wall

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings’




Crawlspace Dwellings
Previous Work

— |IEBC A3

— Standard Plan A, LA plan set, FEMA Plan
Set, Seattle Plan Set, others...... e——
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Crawlspace Dwelling Retrofitting
Unanswered Questions

— What seismic retrofit criteria was needed to
achieve performance goals?

— |f we strengthen cripple wall, will damage
propagate up? (zero sum game)

& o[ @ FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and




Overarching Retrofit Design
Criteria

— Develop Prestandard using best
available tools

— Simplified engineering approach

— Prescriptive retrofits derived from
engineering criteria

— Cripple wall collapses do not pose a
large LS risk

& OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings




Overview of Plan Set- Eligibility

- The dweiing 5 3 one-cr tuo-famdy detached SEcture of owrhouse.
The dweling unt 3 8 towrhouse and g retroft wil ot for 83 ofached twehouse
Oweling uns at the same Sme

2 The dwesiing & 2 wood ightdrame dwellng hat s tao siones o less.

- ————— - — 3. The dwing & B

‘ ‘e Do you belong in Ch.4
v and Prestandard?

4. The dwelling tas foondason (not ncleding porches o Oher app 1)
mn-&-uumum-mmm

J--~

=

) foee —

5. Crpple wals, where they oocur, 80 20t exceed 7-0' in clea boght.

6 The manmon siope 85 Medtured Som P 1p of oundations 8ong 0ne edge of Pw home 1 P other

& Weight of exteror wall frsh shall not exceed 10 psf | except That masconry wanscols supporied on
concrete or mascryy fourdatons e permitied 1 extend up 1o four feet above the top of Soundation

| i {mmmmsnm»mam
= . | ;1 7. Weight of roofing maserial shak not exceed 12 puf axcept for one-akory crawhipace deelings with clay
T gl Ve toofing 2s described in footnote | below
el !
- F
s

§. Weght of interior wal fewa shall nct exceed 8 paf, excegt at vernesr Treplace surmounds of not more
Nan 4" thick and of 1o 15 100 squace feet of vertical surace e permvtied 1o excend this waght

Crawtspace Dwolings

90 Weight of Soor frish shall not exceed 5§ pal. except that heavier floor frshes of Up 16 10 paf are
acoephable where bmted 10 25% of the total foor area of each level

H

b i
@
IFEMA

11. Floors in each story are at e same level and not spit level. excluding sleb on grade porSions

a— - 12 The maxkeum square footage of e dwelling, exchodng aess supported on stabs on grade, 4o not
- SO exeed 3000 square feet for 0 story daslings and 4,000 square feet fr beo-siory dwelings.

13 No pat of the Round . o of L oty of shone

14 Cear foor 1o cefing heights st any occupled level does not ¥4

15 Thers i no indication that an engineered seamic formecesising system is present in the dweling
(engrwered plans, visible So-down brackets)

I you anywered "Complant” 1o each of these question, proceed B Sheet S3.
lmMthdeNMnM*bmmmmM-

s A AN N S S8
\

Desgn Prof whart msues in wih P.1100 FEMA Prastandard, Secton 4.5, Difering
Condtons.

Eocrots:

1. One story crmehspace Swelings with clay Sle Pt wagh up 10 20 pof shal be 10 be sireng? n win

e proviaion for two-40ry hedvy CONEUCton &8 noted i he appicabie Earthouaie Retoft Tabies
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Prescriptive Versus Engineered
Retrofit

To deteeming 1 o home quaifer. nawer B Dilowing

1. The dwaling 8 one-<r bao-famiy delachad structure of towrhouse
The dweling unit i 8 lownhouse and assessment and retrofit wil ccowr for o afiached townhouse
denling unks it the same Sme.

2. The dweiling 5 a wood IghtArame dweling hhat & teo stones of less.

4—---------‘ 3. Tha denfing % 2 Craeispace dweling a5 defined i Chapter 2 of FEMA P-1100 Prestandand and e
pro— ] parmater (ot indhuieg porches of ST ICPUNENANGES) i IPPONed o
& Crpole wals, o

‘ b Foundution ser walls, or
€ Post and peer systams 15 be rebofitind with crpple wals, o
d Crpple walls o found, stom wals n with & slab on grade loundation

4, The dweling fas 2 continuous penmeter foundation (ot ncleding porches or ORer appurtenances),
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Prescriptive Design- Plan Set
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Prescriptive Design- Plan Set

Wl Lrw (45 e 00 » Mavmum ool wal hegit ~
M sagueed Sgi of irsted sol sectont * M [Prowied 108+ 168" » N0 S b 2 M oovh R AP Y -
e 3 y »e
‘seg?' (A1 munted 0 b 1) 0l (1X I, rounded sp 1 188 Soe Note Is u‘r ;
Sow oty 20 T° shape et vale » 7% g
7 = ‘—Mmdw- -§.' 2
3 Crseres 1 e Pe teme oud be g 2 % 3
E J| /— sowot v rauens pe o e §'- | 5 £
P mowemiaicw - B oont 8L 3 4 i 3!}! = g - e
b 1 2 - Those fe val swguerty w9 —— scdsiE |8 » lg pt 2=
Ez TN .- Casaderwd 15 be Boe 197w mal bow ng & = 33 §
a T - S ek w - 4
S | S T - ik LLE 2 * 2 3
by L | peni mat e b I i" (5
By ) I Dol apuietira il [ | " P —— : - a
}- . :;:;Ml" DI S i i B ) ‘ F N 3 y xl Dot s - =
hd - eritbery
| I 0 s o mal s 34" 1ot ™ _/ 1 ! i’ ol ot Tro e wet e i
/-— i W provacs 2 eozepl athere eandng —
§|'~ o v paed gt of €' requred pev Ganeval Moty dl & 3 (ond8ra vy 08 2 SBemrr F2V2 ¥ ] - =
o E PErIv ey C0r e Shoet 52 Moms S - » N t pra— detal 0 used ww > t o) %
. - /N
3 ' b ! 3 STon wieriteny ey of [an Sata) sssCaNd & =
% 3 ) 1ach sechon o Pe e mat e tery 3 °®
1 130 mc st e o e J n HH I ot and st cmry w8 vy bosd 9 1o ) 2 o
requred by P LaTQuake . R
; } 5 Y H & Il 3 ¥ congeors Undier St 3 O = g
HE S > o3 * g HIE: b | S O | x , g
ig 2330 wrchor 508 o each N kg ;E z 1 4%"7'.22."‘;, o ot a2 '8 g’ 'gi
ond of B eacnd wall seition =
; 0 regund by Ovtaés 142 ', } i :-u:w m."@ g % 8.3
o0 Showt D4 . s spaceg ol aunteg . 05
: o s ms3s =
i T reglace ' a .’
1o o B anchor B3 mgured i 2 .
. .’M"‘,:‘:’U“‘*‘" 3 Show (RAPUTrs Ml 32 il abcw ol iy ; % 8 g
e of P bt wal decton - 200 ) st 15 comer L of rew © © E
- (For enarnpie. ULRY incrien. Leniie wiod ekl - QO
b ol 1y 8 w
.- ... —
[ wr [ [ = 3§
wr e \ ! * > -
Wl bew + W M sl wel St (@]
Watlows 3027 M rppie v bespt Y¢° " N inicate e Mgt of e aledl rople et
Mserurs reguend g of Braced el sections « 290 (Provded 18 s 168> V0 [P A B il e
T [ERONT OF HOME (STREET SIDEY o Labe/ e Pt sife of M (st S
':Mu- e buking Randtion. Feachons foles e @ Bcs and Shoukd et be mclded
L] R -n f o
i ewanpie o 0 27T sguary B2 Tatory home et » TON"
SR Faar] Reber ¥ Sheet 0t 4 20000nd Perutone sex e —_— e s' 2 vy hOA oy
——— Maeu rerared wregtarey Unng Mo 5., 1 S0ne-Sry Eamousse Sowagmng Soiwdue Som a
2 Sampe candunans e ¥t welh a5 Vww sbeve (See Seckon J of e General Notes on Shest 51) P . A L ROy LA ﬁ ...E . et $3.1, o 11951500 Foe Avee o kot ez o Mgt Example - Foundasion Plan
Citae o Foundunon sil M or comrmce [} R ured 1§ 2757 (T4 702} ot Pe Pove 17 WP crppie L %
- up‘: N 22 o e o ASStonl Sundston SR ahor oF Comnacior Stwngraneg Fontation snder orgpie wal wok phended o wat lnes ane 3647 (1260) # B 24° Pegh e mak e, The wat Sodomn
.. 8 o . . OO e e BV N T Guane e of i borw showm WOUP 0 o w0Od SN paveds
-.1-}«0'(,‘-.”). W0y -,:-Ma‘(-‘.p)-'!-" ®  Floor conoecior Wal boe N mal tagrerts orreg B ceral hattng SO S-Sowr mw:vruwmm
» wdm-:gm»wwuwun-uuu Dol Marter  (eomacanns or Contackr o RO ma s, :l"’“‘"""‘"""""'ma""'"""
A we — Sumper  ChOOS Mot aoprgrite Setsl)
-.:-:w(;u--w).v.r w-n-r(i"-:.‘.:).wo‘ e X1
lmmm—-‘W¢hhlﬂ'rﬂMwm

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings




Crawlspace Dwelling

What’s Makes P-1100 Different?

— Assessment provisions S| =

— Cripple walls up to 7’-0” 2 Sl S

— Prescriptive plans for SDSof _
1.0, 1.2.1.5 (SDC B-E) e~ [\ g/%““%

— One-story heavy clay tile M&“TI\ \E“/\W k|

— Simplified engineering criteria T

— Provisions to leverage
prescriptive designs
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Prescriptive Design Assumptions

C.4.6 Commentary Only: Prescriptive Vulnerability-Based Retroft

— Prescriptive design will not | ==

The following section lists all significant assumptions used for the

g n development of the prescriptive retrofit approach developed within this
Cove r a I I CO n d Itlo n S prestandard. This includes all provisions and figures within Section 4.4, as
well commentary in Section C.4.4. The intent of listing the assumptions here
is 50 that a registered design professional can assess whether modification of

L t f t' these assumptions could benefit any particular home that may require
O S O aSS u l I l p IO n S We re engincering work, The assumptions are as follows:
e The roof slope was taken as 6:12 for weight calculations. If the roof of

n ece SS a ry_ CO n Se rvat ive the particular building has a lesser slope, the building may be lighter than

the building used in the prescriptive calculations.

o Gable walls arc assumed to exist on the shorter side of the building.

— ASS u m ptio n S I iSted i n o The intenor partition length was taken as 80% of the extenior wall length

for weight calculations for all floor levels, If the particular building has
fewer partitions, it may be lighter than the building used in the

commentary section C4.6

¢ Unit weights in non-mandatory Appendix L were used for weight
= calculations. If different building materials arce used in the particular
= E n I n ee rS Ca n Ieve ra e building, it may be lighter or heavier than the building used in the
g g prescriptive calculations. For heavy and light second floor construction

a = . 2 psfand | psf, respectively, were included for tile (this represents 33%

reSC r' tlve d eS ' n a n d and 17% coverage with 6 psf for tile). For all first floor construction, 2
p p g psf was used. If no floor tile or 100% floor tile exists in the particular
building, the floor weights for the particular building will be lighter or

p Ia n SetS heavier than the building used n the prescriptive calculations.
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Chapter 5
Living-Space Over Garage




Chapter 5 Living Space over
Garage (LOG) Dwellings

.......
\\\\\\\\\\\\\\

@ OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwelling



Prestandard-Eligibility for Use

Table 5.1-1 Eligibility Criteria for Use of Chapter 5

Non-

Eligibility Criteria Compliant Compliant

1 | The dwelling is a detached one- or two-family dwelling or the dwelling is a unit
in a townhouse and assessment and retrofit will occur for each attached
townhouse unit (the full townhouse structure).

N

The dwelling is of wood light-frame construction and has a maximum
8

story above the garage story. 95
< / pter

3 | The dwelling is a living-space-over-garage

4 | The dwelling perimeter (not including p
supported on continuous concrete founc
thickened slab edge footings.

oncrete stem walls or

w

The lower (garage) level floor is constructed of a conventionally reinforced
concrete slab on ground (or at least the portion of the floor that bounds the
garage).

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Re




Prescriptive-Eligibility for Use

Table 5.1-2 Additional Eligibility Criteria for Use of Prescriptive Retrofit Provisions (Section 5.4)

Non-

Scoping Statement Compliant Compliant

1 | The dwelling is located within Seismic Design Category (SDC) B through E as
noted in Section 1.6.

2 | The weight of roofing material shall not exceed 12 psf (measured on slope).

extend up to four feet above the top of foundation.

3 | The weight of exterior wall finish shall not exceed 10 psf, except veneer
wainscots supported on concrete or masonry foundations that are permitted /\

4 | Weight of interior wall finish shall not exceed 8 psf

i

that heavier floor finishes of

Weight of floor fing -
d to 25% of the total floor area of each

up to 10 psf are ac
level.

6 | Floors in each story are at the same level, excluding slab on ground portions.

~

The building area (determined in Section 5.4.4) shall not exceed 2,000 square
feet.

8 | No part of the foundations is constructed of unreinforced masonry or stone.

9 | Clear floor to ceiling heights at any occupied level do not exceed 9 feet.

10 | The aspect ratio of the full depth of the dwelling at the lowest level to width of
the garage (plan length to plan width) shall not be greater than 2 'z to 1. See
commentary Section C5.4.4.

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofi




What Dwellings are Included?

GARAGE/
UNOCCUPIED




What Dwellings are Included?

GROUND STORTY
RESDENTAIL UNIT AT BACK
OF HOUSE W FINSHED
INTERIOR WALLS

EXTENT OF
_______________ — RETROFIT

------------

GARAGE/
UNOCCUPIED



What Dwellings are Included?

I
|
I
|
|
I
|
LENGTH 'L*

GARAGE/ |
I unoccupieD |

CONT. GRADE

T o - P . —— ——— ——— — ——

3._0.-

EX‘I'ENTOF—/

RETROFIT
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Overarching Retrofit Design
Criteria

— Prescriptive retrofit provisions derived
from engineering criteria plus assumptions

— Collapses at the ground floor does pose a
large LS risk

& OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwelling:




Retrofit Preview

Add vertical elements and . " . .
load path connections | 3
— Locations of element: :
= Front of garage [

= Back of garage , s [ -

= Side walls ; N %
I
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Retrofit Preview

Types of elements:
— Steel retrofit column
— Proprietary shear wall

— Wood structural panel
shear wall

@ OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two-Family D



Retrofit Preview

— Required strengthening limited to connections
for load path into and out of elements,

ITame at tNese Iocauons

Plywood, anchor bolts, and shear
clips typical on other garage walls Column or shear wall is

connected into floor above

Steel column / ‘

\

New concrete Garage New concrete Prefabricated Plywood portal frame shear wall
foundation door foundation shear wall per International Residentiol Code
opening

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings




Steel Retrofit Column

; T-shaped R 1/2xgrade 50
i  ddd wi (6) 34" dia. bots at Type C2
shownornoted. 112 |, |, & & | 112/ use (6) 1° dia. bolts at Type C3
i N " ~ /(B Floorshesthig
I
°
©

per schedule

&
VR 40 T

¢ B CONNECTION TYPES C2/C3

2x sold bikg to match depth T~shapodt1r2xgradg50 §] pe 41 :_,‘;
of E)forjostes sdect  GWE.R W63 dabotsin 5 |ed) — -
colector beam (4) total ‘ 18 overszedholethus: |\ &
20" MAX ; ~ X ] -
# P / (E) Floor sheathing R
; —y 41 20 somving at
o o 3L a1 panel edges (may be
ol o | Instalied on edge or fat)
L —Aeachend 122 "7 BCENN
eachblok TP ff opofcolbim .07/ - Diaphragm edge
asidet>—— of beam naiing. typ.
714 7 . \
WF Retrofi
column per schedule

A.COMECTIONTYPECI

1 CONN. AT TOP OF WF RETROFIT COLUMN
SEE DETAIL 2/D7 FOR ALTERNATE CONNECTIONS

«— OCCUPIED
NEW WOOD m"
COLLECTOR AT
STEEL oomnuu\ VS

NEW

CONCRETE CANTILEVERED

FOUNDATION STEEL COLUMN

\ NEAR GARAGE

—::'J | —




Steel Retrofit Column

13 ___ Exteriorecge of K
fron¥/ backwall 3'-0" min.
" y WF Column, “hung® in
—\N_‘ — 4 place prior to
/ powring concrete
| % footing
Existing slab : y — #3 x18" adhesive
on grade . ' anchors at 18° 0.C.
\ : \
|
: «— OCCUPIED
| | X ‘ NEW WOOD :ﬁoﬂmv’w
1 ' B £ COLLECTOR AT
) I g STEEL COMPLUN
-3 #42124' OC.
I : and 2 each TTITITE TR
I°S | side of WF
1 mex. | =N | : column NEW
N o fa' . CONCRETE
i - i 4 ¥ ox CANTILEVERED
1 m’ : 1o 1 horizontal, ~Y @ =T = L FOUNDATION STEEL COLUMN
contactregistered design /W | : mne ey 3 k NEAR GARAGE
I A i 11 i ) - -~
7 s / B e el el | \, 3 ' i fe—
T 3" Cirtyp |~ Opfional
Spread ooting At~ end bearing B
76 L
——— Existing foundation varies 4 ==
{thickened slab edge fcoling shown)

(:) FOOTING AT NEW RETROFIT COLUMN
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Proprietary Shear Walls

Note:

See det. 2/- for items

not shown or noted,

2x solid blkg to match
depth of (E) fioor joist ea.
side of collector
beam (4 total)

y 2x4 Blocking at all
/ panel edges (may be
£ instalied flat or on edge)

1 ~—— Connector per

proprietary shear
/ / / wall mfr

/ / (E) Floor ply

.’-"7

A34 ea, end
ea. block

Diaphragm. E.N.
per retrofit schedule

to bikg, typ.

{2) Rows of
diaphragm E.N. to
collector beam, staggered

‘/‘ / / /
-
F: 7

/ Vi
I.l.ll[l.l.li
[ SHEAR CLIPS AT

:.l EREEEREN T
: \
! TOP OF
"

y / //' 4 l‘lﬂ EEsEEEEEEEEEEE N Collector beam RETROFIT WALL
; | per 2/-
'y // }

’VALL PIER

ANCHOR

1 BOLTS EACH
/ : Ay WALL PIER
' ' —— Propietary
: shear wall per |
} retrofit schedule NEW —' . &
CONCRETE
FOUNDATION /

FLOOR CONN. AT PROPRIETARY SHEAR WALL

FLOOR FRAMING PARALLEL TO GARAGE FRONT

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family

+— OCCUPIED
SECOND
STORY

— WALLPIERSS
TOO NARROW
TO COUNT FOR

EACH END EACH REQUIRED

~ LENGTH




Proprietary Shear Walls

Propeietary shear wal
“hung® in place priof to
powing concrede curd

Anchors per e

Propeietary
shear wall beyond

sisb on grade

P

NG

EMBED DEPTH
PERMFR

tma] N\
et

Whase siope exceeds
1 vertical 1o 1 horzontal,

"

o r‘w ( o ° —gv

243247 0.C. DS
8dd1 renforcing ties
par mét for anchorage
reinforcing

contact regsiered design
profesional for guidance ——

%
™

-~/
w wan c{EARANCE |,

< ~Ul I.—i e B i B ot .
z e = ES

{4) 6 top and bem continuous ————
through widened fooing at shear

panel beyond Width per mir

20" mn

Contireous spread
footirg

@ CONT. FOOTING/ GRADE BEAM AT PROPRIETARY

+— OCCUPIED
SHEAR CLIPS AT gﬁ;‘l’
TOP OF
nmomwau\-
1 '-'l
MCER 1 o+ WALLPIERIS
BOLTS EACH
WALL PIER ' TIONNICN
TO COUNT FOR
REQUIRED
LENGTH

NEW

CONGRETE _7
FOUNDATION
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Prescriptive

Design- Plan Set
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Chapter 6
Hillside Homes
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Chapter 6 Hillside




Why Retrofit?




Overarching Retrofit Design
Criteria

— No prescriptive solutions available

— Collapses at the crawlspace level does
pose a large LS risk

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -anc




Hillside Homes-What Included

Anchorage to uphill
foundation

Crawlspace cripple
walls




Seismic Issue

FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Famil
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Prestandard-Eligibility for Use

Table 6.1-1 Eligibility Criteria for Use of Chapter 6 (continued)

Non-

Eligibility Criteria ‘ Compliant ‘ Compliant

3 | The dwelling is two stories or less above the base-
level diaphragm.

4 | The dwelling is of wood light-frame construction.

5 | Existing perimeter walls below the base-level
diaphragm are of wood light-frame construction,
or a combination of wood light-frame and
concrete construction.

6 | Existing perimeter walls below the base-level
diaphragm are supported on a continuous
concrete foundation or will be retrofit to be

supported on a continuous foundation, /
Continuous foundation includes continuo
perimeter spread footing with ste
continuous grade beams o
On pler O Caisse-*

conting Se
7 | The Clt‘-l\ Ca“ “ e stud wall
does not

8 | The site slmw.nurﬁ(l along the sides of the
dwelling, starting from the highest uphill point to
the lowest downhill point exceeds 110 5 (vertical
to horizontal)

9 | The base-level diaphragm is of wood light-frame
construction and is entirely in one plane without
vertical offsets, such as a step in the floor or split
level,

10 | The garage s detached from the dwelling,

11 | The exterior framed walls immediately above the
uphill foundation sit directly above the uphill
foundation for not less than 75% of the uphill
foundation length,

12 | No masonry chimney is attached to the side of the
dwelling, extends through the dwelling, or sits on
any floor level of the dwelling.

& OTC




Prestandard-Eligibility for Use

— One- or two-family
detached

— Wood light frame

— Unoccupied area below
lowest framed floor

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwelling




Prestandard-Eligibility for Use

— Min. 7 foot downhill crawlspace wall height
(Max. 16 feet)

— Grade slope exceeds 1:5

)

Cripple Wall at
Downhill Side \
Downhill Crawispa -\\‘

ce
Wall Height Stepped or Sloped Foundation
16'-0" maximum
Maximum Change in Sloped Grade
Cripple Wall Height

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwelling




Prestandard-Eligibility for Use

— Perimeter crawlspace walls are wood or
concrete stem walls

— Perimeter crawlspace walls are supported
on a continuous concrete foundation or
foundation will be added

Stepped or Sloped Foundation

Sloped Grade
Cripple Wall at e

Downhill Side

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwe




Prestandard-Eligibility for Use

— Max. one or two stories
above base-level diaphragm

— Base-level diaphragm is
wood framed and in single
vertical plane (no steps)

(%) OTC FEMA P-1100: Vulnerability-Based Assessment an




Prestandard-Eligibility for Use

— Exterior framed walls above the uphill
foundation sit directly above foundation
for at lease 75% of uphill length

— No attached garage
/} WALLS ABOVE

— No masonry chimney
_____________________________ UPHILL

S FOUNDATION

& OTC




What Dwellings are Included?

& OTC




What Dwellings are Included?

DEPENDS ON RETROFIT

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwe




What Dwellings are Included?




Simplified Engineered
Methodology

Vulnerability-based approach limited to:
— Primary anchors
— Secondary anchors
— Shear clips
— Cripple wall bracing, clips and anchor bolts

& o[ @ FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and




Simplified Engineered
Methodology

Primary anchors

2 Secondary anchor
connection to foundation

i d .
-2 .
> v ' A e !
. . = 3 Shear anchor
i . Vg -
.".
, / 1 Primary anchor 2 Secondary anchor
A X wood beam connection to floor
D element framing
‘/' -
& \
v 4 \
/g y 4 Cripple wall with plywood,
5 /' \ anchor bolts, and shear clips
4

\ 1 Primary anchor
concrete element

FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings




Primary Anchors

(E) Floor
(E) Uphﬂl Framing
Foundation Coll Beam

(E) Grade —\

=11 1= 111 - Collector Beam
(E) Downhill
. Foundation
(N) Primary Anchor
Concrete Wall —/ (E) Grade
TR
- |11 1==
(N) Concrete foundation :m:m:
stitched to (E) grade beam —l el | s

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings




Simplified Engineered
Methodology

Secondary anchors

2 Secondary anchor
connection to foundation

R

3 Shear anchor

1 Primary anchor 2 Secondary anchor
wood beam connection to floor
element framing

4 Cripple wall with plywood,
anchor bolts, and shear clips

\ 1 Primary anchor
concrete element

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings




Secondary Anchors

b = i F
S =2l — (E) Wall inish _/ .
| /-(E)sapm ‘ o
p Three 34" \
| (N} Two 1" diameter diameler bolts b \;(E)Ptsilwlandtorbon

through boits

plan view 1/4x12" web _ _
,,,,, 11T L1\~ (N) Waterproofing (N) Buit up o
I channel o -
(N)
~————— (N) Channel

(N} Two 3/4° diameler
bolts w! epoxy wf 8*
embedment

(N) Solid filer w 4-12"
diameter bolts

1/2"x4" flange 18b | { :
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Simplified Engineered
Methodology

Shear anchors

Shear Anchor

2 Secondary anchor
connection to foun

|

3 Shear anchor

1 Primary anchor 2 Secondary anchor
wood beam connection to floor
element framing

4 Cripple wall with plywood,
anchor bolts, and shear clips

™ 1 Primary anchor
concrete element

FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings




Chapter 7
Chimneys and Fireplace
Surrounds
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Chapter 6 Masonry Chimney’s
and Fireplace Surrounds
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Prestandard-Eligibility for Use

Table 7.1-1 Eligibility Criteria for Use of Prescriptive Chimney Retrofit Provisions (Section 7.4)

Non-

Eligibility Criteria Compliant Compliant

1 | The dwelling is a detached one- or two-family dwelling or the dwelling is a unit in
a townhouse.

2 | The dwelling is a wood light-frame dwelling that is three stories or less above
grade plane.

3 | The chimney is constructed of solid brick masonry.

4 | The chimney’s largest plan dimension is not more than 40 inches.

5 | The chimney is either an interior chimney, or an exterior chimney engaging only
one exterior wall (i.e. not at the dwelling corner).

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of Or




Simplified Assessment
Chimney

Table 7.3-1 Simplified Structural Assessment for Masonry Chimneys

Assessment Statement

Compliance

Step if True

Compliance
Step if False

Compliance step if
Unknown

1 Interior brick masonry chimneys of single-story
dwellings that extend no more than twice the least
plan dimension of the chimney above the roof,
have no portion more than 6 feet tall that is not
enclosed by full-height, finished walls on at least
three faces, and whose greatest plan dimension
does not exceed 40 inches.

Retrofit of
chimney is

nol required.

Provide detailed
assessment or
retrofit of
chimney

Provide detailed
assessment or retrofit of
chimney.

N

Chimneys constructed on or after January 1, 1995.

Retrofit of
chimney is

not required.

Provide detailed
assessment or
retrofit of
chimney.

Provide detailed
assessment or retrofit of
chimney.

(%) OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit




Simplified Assessment
Fireplace Surround

Table 7.3-2 Simplified Structural Assessment for Masonry Fireplace Surrounds
Compliance Compliance Compliance step if
Assessment Statement Step if True Step if False Unknown
1 Masonry surrounds that extend vertically less than | Retrofit of Provide detailed | Provide detailed
4 feet above the finished floor or horizontally less | masonry assessment or assessment or retrofit of
than 3 feet from the edge of the firebox, OR surround is retrofit of masonry surround.
not required. | masonry
surround.
2 Masonry surrounds constructed on or after January | Retrofit of Provide detailed | Provide detailed
1, 1995. masonry assessment or assessment or retrofit of
surround is retrofit of masonry surround.
not required. | masonry
surround.

@ OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit




Chimney Retrofit Options
Exterior

Remove chimney to just above firebox and
cap or reconstructor...

Chimney is rebuilt Chimney is fully
from the top of the rebuilt with wood or

firebox up steel studs
\:_- \__.13
] [

OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwelling
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Chimney Retrofit Options
Exterior

...reuse firebox and install new flue or
complete new factory insert

Chimney is rebuilt
from the top of the

firebox up
N\
il : New flue or

J ::Kamplew factory
insert
A _

FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwe




Chimney Retrofit Options
Interior

Remove chimney to just above roof, floor
or ceilingand cap or...

pacng. Use ot least one fastener

Close 100! 1 match existeg
e framing and walerprocting
l gL . b= Leave course Just atove (E) fashing

‘?;:"*;}ﬁ_ e Pasng renans {_ : : % g 3

~|

B / [/ .
N) Shoet metal cap with corosion s Ty
mnm fastener at 12° 0n center S
each fsce

ity et s——
) —

.,T»__,\\. ‘ ‘

\
4 N
(E) Masonvy 1o remssin (E) Framinyg
Figure 7.4-1 Capping ot chimney removed to roof level (similar to chimney removed Figure 7,42 Capping of chimney removed to floor level isimilar to chimaey removed
1o top of firebax). to ceiling level)

@ OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two-Family [




Chimney Retrofit Options
Interior

Reuse masonry firebox and install new flue or
complete factory insert or reconstruct
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Chimney Retrofit — Plan Set
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Thank You
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EXTRA SLIDES
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Performance Objective

— Primary (Probability of Collapse)

=  Approximately 10%-20% under the Maximum
Considered Earthquake

— Secondary:

= |ndicator of level of repair — Probability of
exceeding 0.75% drift at 0.4 MCER

= |ndicator of safety for continued occupancy —
Probability of exceeding 1.5% drift at 2/3 MCER

& OTC FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two-Fa




Appendix B

FEMA P-530 Presentation by Colin Blaney



OSSPAC Meeting
March 10th, 2020

FEMA P-530
Earthquake Safety at Home

Prepare, Protect, Survive, . i |
Respond, Recover and Repair Earthquake Safety at

Home

FEMA P-530 / March 2020

Colin Blaney S.E. E3
Project Technical Director & FEMA P
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Audience

Written for homeowners, renters,
families and anybody who travels
to earthquake country

AN e
W | >
. . P L
[ okt
ﬁ‘i :

Earthquake Safety at
Home

FEMA P-530 / March 2020

https://www.fema.gov/media-library/assets/documents/186094

& FEMA @
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Project Vision

Comprehensive national guide
to earthquake safety at home

' < o
Earthquake Safety at
Home

FEMA P-530 / March 2020

@; FEMA p
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Project Vision

Include introduction on earthquake
basics and region-specific facts

FEMA P-530: Earthquake Safety at Home




Project Vision

|dentify and provide guidance for
common structural (seismic)
vulnerabilities

FEMA P-530: Earthquake Safety at Home




Project Vision

Address other home hazards

FEMA P-530: Earthquake Safety at Home



Project Vision

Include actionable advice on earthquake
preparation, survival, response, recovery
and repair

RESTRICTED USE

Caarn Th wmn on
ot ot 4o - T gt
— e e

o — g o 4 |

R
Primary Communication Safety Contact Disaster Supplies Hiring a Contractor — Y
Pick a primary communication safety <ontact outside Acontiactor offering to provide services should be able e

of the likety affected region of strong shaking, Essential disaster supplies 0 Boouidid the ey CEACIorS lceate Taamber, Yok
should include key items ~ should be able to confirm that the license Is valid and
such as water, food, current online or by phane

medical supplies, safety
items, personal and
comfort items to ease
recovery following a major
disaster.
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Project Vision

Develop simple, easily digestible
messages and powerful graphics

FEMA P-530: Earthquake Safety at Home



Project Vision

Create sections in a logical order but such
that they could be distributed independently
after disasters

L) | v y K

5
Earthquakes Prepare Protect Survive Respond Recover and Repair
A“O?s Securing Your Space, Identifying Knowing What to Do Getting Back in Restarting Utilities
America Making a Plan, and Addressing During and Immediately Your Home - and Repairing Damage
Understanding and Organizing Your Your Vulnerabilities after the Earth Shakes The First Few Days
Earthquake Basics Disaster Supplies

and Your Risk

FEMA P-530: Earthquake Safety at Home




Primary Influencers

California Seismic
Safety Commission
2005

for Homeowners

¥ FEMA

Staylng Safe Where the Earth Shakes

Earthquake County Alliance
California Earthquake Authority
CalOES

Earthquake Safety at
Home

FEMA P-530 / March 2020

FEMA
2005

@

USGS
California Earthquake Authority

FEMA P-530: Earthquake Safety at Home



Secondary Influencers

Earthquake
Safety
Checklist

FEMAB A6/ Nowamber 2017
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Earthquakes
Across
America

Understanding
Earthquake Basics
and Your Risk

arthquakes Across America

MAP OF FREQUENCY OF DAMAGING EARTHQUAKE SHAKING IN THE UNITED STATES
Source information courtesy of the United States Geological Survey (USGS)
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Soe Supplement: Earthquokes Across Americo on page 86 for more
Information on the plate tectonic settings that produce carthquakes
throughout the United States. Digltal roaders can click on the arcas
of the mag to be taken to the related section in the Supplement
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Prepare

Prepare

No cost, low cost, higher cost tasks

L. Plan essentials, post-event communication and
reunification plan

Risk at Home! Primary Communication Safety Contact Disaster Supplies
Pick a primary communication safety contact outside Essential disaster supplies

There are many contents within a home that present of the likely affected region of strong shaking. should include key items

a potentially significant risk to your safety during such as water, food,

and following a major earthquake. The image below medical supplies, safety

shows interior damage following the 1994 Northridge items, personal and

comfort items to ease
recovery following a major

' " disaster.
- = .

Earthquake that occurred in California.
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Protect

Earthquake Strengthening Projects

CORNER INSTALLATION

24 blocking -

With Lag srwws -
“Oft-the-shell” natiewnwton _ [1IE® "o \ \
or prescriptive |
Protect Contractor Design professional solutions. |
d fy Retrofit Project Page Do-it-yourself may be required may be required available |
Identifying
Your Vulnerabilities R T e e e e e ey S
T R » b T
7

Anchor Elevated
mb.mm 3 o o °

eadie g bre
MEDIUM PROJECTS

|§

Strengthen Weak Cripple STRAIGHT WALL INSTALLATION NS
Walls and Aachor Floors o

Piywood, anchor bolts, and shear

m"" Improperty 3% clips typical on other garage walls Column or shear wall is
Plywood Siding . . connected into floor n?ore

LARGE PROJECTS y N

N\

Strengthen Hillside Home 38

1o Foundations L L4 B &<
Strengthen Garage in 1
Uving-Space-over-Garage 40 ™ ° ° i-___-__’
Homes H
Brace Homes Supported
on Poast and Piers 2 L4 . . /
1 /
Strengthen Homes with a4 =
Unreinforced Masonry Walls . ° — =
o ' 3 . 3 4 ‘ . Steel columa /‘
Stone or Masonry 4
Foundations . o1 New concrete Garage New concrete Pretabricated
3 - : 4 . foundation door foundation shear wall

opening
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Survive

Survive

Knowing What to Do
During and Immediately
after the Earth Shakes

Gas Shut Off

Know where your gas shut off is located and how to
e ol Tum valve clockwise from vertical (aligned
with piping) to horizontal [perpendicular to piping) to
shut off gas.

Outdoors

Drop, Cover, and
Hold On!

When the building begins
to shake, the immediate
actions to take for your
safety are:

A Move awary from the esterior walls of yout home 10 a8 open
For earthquake protective n n F ' v E n ' H ln N' 3¢ to prevent bullding elements, wuch 23 glss, chimaeys,
o = = N of Masonry veneer siding, and parapets from failing

actions for people with oayou

mobility disabilities, see GRAPHIC COURTESY OF EARTHQUAKE COUNTRY ALLIANCE AND SOUTHERN CALIFORNIA
page 57. EARTHQUAKE CENTER
HTTPS://WWW.SHAKEOUT.ORG

FEMA P-530: Earthquake Safety at Home




Respond

Getting Back in
Your Home -
The First Few Days

__RESTRICTED USE

Respond

Home Safety Checklist Summary

Wall Damage

FEMA P-530: Earth

quake. Séféty ‘a Home

[
Potentially Damaged Area or Needs LI oK
Condit Page oK Attontion Resolved Notes . R
Needs Attention
baad ® 2 Resolved
Propane or Other Fuel Check interior and exterior wall finish materials, such
62

Tanks as stucco, gypsum board, and plaster. for cracks greater
than -inch wide and several feet long. Check for

Masonry Chimneys (3]
bulging or buckling finish material, of detachment of
finish material from the walls (finish material moves

Masonry Walls and Parapets 64
when pushed on or gaps between framing and finish
material are detectable).

Solar Panels o4

s (Nobie) i If Occurs:

Homes Request 3 home safety evaluation (see page 74). Where
none of the exterior doors are operable, do not occupy

Clactrical “ home until doars are made operable and the home
safety evaly has occurred, Where one or mare

Aot o doors remain operable, the home can be occupled, but
damage and required repairs should be wted by an

Masonry Veacer &8 .

Detachment . insurance professional or design professional (architect

Racked and Leaning Walls, or engineer). This finish material damage 1s an indicator

:"9‘-“"‘* Ooos and L that repair of damage may require more than just
patching and painting,

Sewer Lines 70

70 Significant cracking of wall finish materials

Watet Heaters n

Small Appliances n

Forniture and Home 12

Contents o

] 1
1 Wall Damage £ :
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- Repair and Recover

Recover and Repair

Restarting Utilities Hiring a Contractor
and Repairing Damage A contractor offering to provide services should be able
to provide the firm's contractor’s license number, You
should be able to confirm that the license is valid and
current online or by phone.

FEMA P-530: Earthquake Safety at Home

Hiring an Architectural
or Engineering Firm

An architectural or engineering firm offering to provide
services should be able to provide the license or
registration number of the architect or engineer having
oversight of the work. You should be able to confirm
that the license is valid and current online or by phone.
If you are not working directly with the person whose
name appears on the registration, you are encouraged
to contact them by phone to ensure that they are
knowledgeable regarding the services being provided.

Building Permits

A building permit will need to be obtained for any
repair work beyond painting and similar maintenance
activities.
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Questions
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