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FEMA P-1100 Available Training

TOPIC Primary Audience and  Training 
Modules

Building 
Official

Contractor Engineer

FEMA P-1100 Introduction 1C

Crawlspace Dwellings

Living-Space-Over-Garage 
Dwellings

3C

Chimneys and Fireplace 
Surrounds

Hillside Dwellings
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Module 1C Outline

▪ FEMA P-1100 purpose, scope, and documents

▪ Why retrofit and why use vulnerability-based retrofit?

▪ What vulnerabilities are addressed?

▪ Retrofit performance objectives

▪ Seismic retrofit concepts

▪ Eligibility, assessment and retrofit methods

▪ Introduction to the plan sets and commonalities

▪ When is the Volume 1 prestandard helpful?

▪ When is a design professional needed?

▪ Permitting and building department approval

▪ Safety considerations for contractors
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FEMA P-1100 Purpose

▪ To promote public safety and welfare by

reducing earthquake-induced damage to

existing wood light-frame dwellings

▪ To provide a simple and systematic procedure

to identify and retrofit known vulnerabilities in

wood light-frame dwellings

▪ To establish a retrofit scope and target

performance objective based on best available

science



FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings  7

Module 1C: Overview

FEMA P-1100 Scope

▪ Wood light-frame

▪ One- and two-family

dwellings

▪ Townhouses

▪ Single-family dwellings

divided into multiple

dwelling units

▪ Seismic Design

Category (SDC) B

through E
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FEMA P-1100 Documents

VOLUME 1 – Prestandard and Commentary 
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FEMA P-1100 Documents

VOLUME 2 – Plan Sets

▪ Volume 2A- Plan Set for Crawlspace Dwellings

▪ Volume 2B: Plan Set for Living Space Over Garage Dwellings

▪ Volume 2C: Plan Set for Masonry Chimneys
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FEMA P-1100 Documents

VOLUME 3: Background Documentation

(Engineers and Researchers)

▪ Hillside dwelling example

▪ Background information

▪ White papers
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Why Retrofit One- and Two-Family  

Wood-Frame Dwellings?
▪ Most common dwelling type in the US

▪ Well known vulnerabilities that have repeatedly led to

significant damage and dwellings being uninhabitable

following earthquakes

Source: CEA Source: City of Los Angeles, DBS

Source FEMA P-1024 Source: Ron Gallagher
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Why Vulnerability-Based Retrofit?

Vulnerable cripple wall

▪ Focus on known

vulnerabilities

▪ Most cost-effective

performance

improvement

▪ Does not eliminate

damage

Source: FEMA 530
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What’s Included?
Crawlspace Dwellings

Vulnerable cripple walls and 
bolting to foundations

Source: Kelly Cobeen

Source: FEMA P-1024

Source: Ron Gallagher
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What’s Included?
Hillside Dwellings

Tall cripple walls and moderate 
to high site slope make house 

vulnerable

Source: Kelly Cobeen

Source: (Top and Bottom) City of Los Angeles, DBS
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What’s Included?
Crawlspace vs. Hillside Dwellings

Source: FEMA 530
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What’s Included?
Crawlspace vs. Hillside Dwellings

Source: FEMA 530
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What’s Included?
Living-Space-Over-Garage Dwellings

Slender walls make garage  
wing vulnerable to damage 

and possibly collapse

Source: Kelly Cobeen
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What’s Included
Chimneys and Fireplace Surrounds

Brick or stone chimneys  are 
vulnerable to damage

Source: FEMA 530

Source: Ron Gallagher
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Retrofit Performance Objective

▪ Primary objective is reduction of risk to

occupants

▪ Results in reduction of damage but does

not eliminate damage

▪ Target performance somewhat lower than

but as close as practical to the

performance targeted for new buildings
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Use of FEMA P-1100

DETERMINE ELIGIBILITY TO USE 
FEMA P-1100 PROVISIONS

ASSESS THE NEED FOR 
RETROFIT

DESIGN AND DETAIL RETROFIT
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Eligibility for Use

▪ Can I use the prestandard, chapter and

prescriptive provisions (Volume 1)?
Vulnerability Eligible for 

Prestandard
Eligible for Chapter Use Eligible to use prescriptive 

provisions (plan sets)

Crawlspace 
cripple walls

Table 1.8-1 Table 4.1-1 Table 4.1-2

Living-space-
over-garage 
Dwellings

Table 1.8-1 Table 5.1-1 Table 5.1-2

Hillside 
Dwellings

Table 1.8-1 Table 6.1-1 Not applicable

Chimneys Table 1.8-1 One- and two-family wood 
light-frame dwellings of 

three-stories or less

Table 7.1-1
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Eligibility for Use

▪ Can I use the plan set?
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Use of FEMA P-1100

DETERMINE ELIGIBILITY TO USE 
FEMA P-1100 PROVISIONS

ASSESS THE NEED FOR 
RETROFIT

DESIGN AND DETAIL RETROFIT
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Assessment Methods Available

▪ Does the dwelling need this retrofit?
Vulnerability Simplified Assessment Detailed 

Assessment
Engineered 
Assessment

Crawlspace 
cripple walls

Table 4.3-1 true or false 
statements

Sections 8.1 
through 8.4

Section 4.5 engineering 
criteria

Living-space-
over-garage 
Dwellings

Table 5.3-1 true or false 
statements

Section 8.5 Section 5.5 engineering 
criteria

Hillside 
Dwellings

NA Sections 6.3.3 
and 8.1 to 8.3

Section 6.5 engineering 
criteria

Chimneys Table 7.3-1 true or false 
statements

Section 7.3.3 Not applicable

Fireplace 
Surrounds

Table 7.3-2 true or false 
statement

Section 7.3.5 Not applicable
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Use of FEMA P-1100

DETERMINE ELIGIBILITY TO USE 
FEMA P-1100 PROVISIONS

ASSESS THE NEED FOR 
RETROFIT

DESIGN AND DETAIL RETROFIT
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Retrofit Methods Available

▪ What retrofit methods are available?
Vulnerability Prescriptive      

(Pre-engineered)
Simplified 

Engineered
General Engineered

Crawlspace 
cripple walls

Plan Set 2A or
Section 4.4

Section 4.5 Section 1.7.2

Living-space-
over-garage 
Dwellings

Plan Set 2B or
Section 5.4

Section 5.5 Section 1.7.2

Hillside 
Dwellings

NA Section 6.5 Section 1.7.2

Chimneys Section 7.4 Section 7.6.1 Section7.6.2

Fireplace 
Surrounds

Plan Set 2C or
Section 7.5 

NA NA
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Retrofit Design Concepts

Crawlspace Dwellings

Crawlspace dwelling cripple walls and anchorage

▪ Same concepts as IEBC Appendix A3, South Napa

FEMA recovery advisory plan set, and locally adopted

plan sets

▪ Meets of exceeds

retrofit requirements

from these sources

Shear
clips

Plywood

Anchor bolts Source: FEMA 530
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Retrofit Design Concepts

Living-Space-Over-Garage Dwellings

Living-space-over-

garage dwelling soft-

story retrofit

▪ Addresses soft-story

vulnerability (not just

open-front)

▪ Retrofit scope includes

full perimeter of the

garage
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Retrofit Design Concepts

Hillside Dwellings

Hillside dwelling retrofit

▪ Focus is diaphragm anchorage to the uphill foundation

Source: FEMA 530
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Retrofit Design Concepts

Chimneys

Chimney retrofit

▪ Focus is on replacing

brick masonry with light-

frame construction

▪ Wood burning fireplace

might be replace with gas

burning

▪ Plan set covers chimneys

and fire boxes with plan

dimensions not greater

than 40 inches, larger

requires engineering
Source: FEMA 530
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Relationship to Other Available 

Retrofit Guidelines and Provisions

▪ Other guidelines and code provisions

have been available for retrofit:
– For cripple walls and anchorage, provisions are

found in IEBC Appendix Chapter A3, FEMA P-1024

plan set, and locally available plan sets

– For chimneys, post-earthquake repair guidelines

with similar content have been published in FEMA

P-1024 and locally available information

▪ These previously available resources will

be discussed in the modules that address

these retrofits
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Introduction to the Plan Sets

VOLUME 2 – Plan Sets

▪ Volume 2A- Plan Set for Crawlspace Dwellings

▪ Volume 2B: Plan Set for Living Space Over Garage Dwellings

▪ Volume 2C: Plan Set for Masonry Chimneys
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Plan Set Commonalities

▪ Intended to be used by a contractor or

owner without an engineer for most

common configurations

▪ Intended to be submitted for permit

▪ Standalone self-contained package

▪ Does not include assessment, assumes

that the need to retrofit has already been

identified.
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Plan Set Commonalities

▪ All plan sets include:

– Instructions for use

– Purpose and scope

– Eligibility checklists

– General notes for materials and implementation

– Sheet to draw plan and note details

– Multiple details from which to choose those most

applicable

– Examples of use



FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings  35

Module 1C: Overview

Prescriptive Design- Plan Set

Step-by-step 
instructions 
for use
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Prescriptive Design- Plan Set

Purpose and 
Scope

Eligibility
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Prescriptive Design- Plan Set
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Prescriptive Design- Plan Set

General Notes
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Prescriptive Design- Plan Set

Draw Your Plan Here
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Prescriptive Design- Plan Set

Example 
Plan
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Prescriptive Design- Plan Set

Construction Details
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▪ Crawlspace and living-space-over-

garage dwellings also include:

– Weight classification of dwelling

– Identification of seismic hazard level

– Tabulated requirements for extent of retrofit

(extent of bracing, number of connectors)

Need to choose the sheet that is applicable

Prescriptive Design- Plan Set
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Prescriptive Design- Plan Set
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Prescriptive Design- Plan Set
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Prescriptive Design- Plan Set
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Prescriptive Design- Plan Set
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When is the Prestandard Helpful?

▪ When assessment is needed

– Simplified assessment

– Detailed assessment

– Engineered assessment

▪ When engineering of retrofit or portion of

retrofit is required

▪ For extensive commentary
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When is a Design Professional Needed?

When actual 

conditions fall 

outside of 

prescriptive 

assumptions 
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When is a Design Professional Needed?

When retrofit 

details provided 

are not compatible 

with actual 

construction.
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When is a Design Professional Needed?

Where the prescriptive 

solutions do not fit (e.g. 

not enough wall length)

``
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▪ The plan sets are designed to be submitted for

permit

▪ Remove sheets marked “Do Not Submit”

▪ Remove sheets that are not used

▪ Fill out sheets that are to be used

▪ Compile and submit along with permit

application

Permitting, 

Building Department Approval
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▪ Use of the P-1100 or Plan Set requires

approval of the building official

▪ The retrofit will in most cases be voluntary, so

should be permitted per IEBC Sec. 503.13

▪ The building official has discretion over similar

conditions

▪ Visual inspections are assumed to be provided

by the building department for foundation

anchor bolts, installation of blocking, plywood,

metal hardware and any required tie-downs

Permitting, 

Building Department Approval
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New Anchor Bolts in an Existing Foundation:

▪ Torque testing is required where poor quality of

existing concrete is suspected

▪ Where foundation does not pass torque test,

foundation is to be replaced or supplemented

Permitting, 

Building Department Approval
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New Tie-Downs in an Existing Foundation:

▪ Verification of adequacy of existing foundation

is required

▪ Verification includes torque testing of sacrificial

concrete anchors

Permitting, 

Building Department Approval



FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings  55

Module 1C: Overview

▪ Special inspection is not required for

installation of new anchor bolts or tie-down

anchors, whether cast into new concrete or

installed in existing concrete foundations

Permitting, 

Building Department Approval
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Contractor Safety Considerations

Hazards under and around dwelling:

▪ Electrical lines, especially in combination with

moist soils

▪ Buried utility lines

▪ Ducts with asbestos

▪ Carbon monoxide, other harmful substances or

chemicals (lime powder, etc.)

▪ Creatures dead or alive
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Contractor Safety Considerations

Hazards from materials and processes:

▪ Materials being used might present hazards,

use material safety data sheets (MSDSs)

▪ Processes used might present hazards, for

example silica dust from drilling into existing

concrete foundations to install foundation

anchors
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Contractor Safety Considerations

Some steps to take:

▪ Always obtain and use proper personal

protective equipment (PPE)

▪ Always review MSDSs

▪ Crawlspace may require ventilation

▪ Always use buddy system for crawlspace

▪ Know utility shut-off locations

▪ Be prepared to make calls for emergency

response if necessary
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Contractor Legal Considerations

▪ Beyond the scope of this training

▪ Resource by ABAG:

– Seismic Retrofit Training for Building

Contractors and Inspectors, 2002

▪ Chapter 8, Safety and Legal

https://abag.ca.gov/sites/default/files/seismicretrofittrainingforcontractorsandinspectors2002.pdf
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FEMA P-1100 Available Training

TOPIC Primary Audience and  Training 
Modules

Building 
Official

Contractor Engineer

FEMA P-1100 Introduction 1B 1C 1E

Crawlspace Dwellings 2C 2E

Living-Space-Over-Garage 
Dwellings

3C 3E

Chimneys and Fireplace 
Surrounds

4C

Hillside Dwellings 5C 5E
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End

Proceed to the Test




