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Module 3C: Contractor

FEMA P-1100

Vulnerability-Based Seismic 

Assessment and Retrofit of One-

and Two-Family Dwellings
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Module 3C: Contractor

Module 3 – Living-Space-Over-Garage 

(LOG) Dwellings

Living space in 
upper floor over 
garage

Garage provides 
little or no bracing

Narrow walls at 
garage front 
provide little 
earthquake bracing

Source: FEMA 530
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Module 3C: Contractor

FEMA P-1100 Available Training

TOPIC Primary Audience1 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



FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings  5

Module 3C: Contractor

▪ Purpose, scope, and retrofit objectives

▪ Available documents

▪ What is a Living-Space-Over-Garage (LOG) Dwelling?

▪ Prescriptive vulnerability-based retrofit

▪ Prescriptive retrofit concepts for LOG Dwellings

▪ LOG Plan Set Overview

▪ When might an engineer be required?

▪ Permitting and building department approval

▪ LOG Plan Set Application Example

Module 3 Outline
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Module 3C: Contractor

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 set a recommended retrofit scope and

level based on best available science
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Module 3C: Contractor

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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Module 3C: Contractor

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
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Module 3C: Contractor

Retrofit Performance Objective

▪ Primary objective is reduction of

hazard to occupants

▪ Results in reduction of damage

▪ Target performance somewhat lower

than but as close as practical to the

performance targeted for new

buildings

See Module 1 for FEMA P-1100 additional Overview and Background information.
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Module 3C: Contractor

Available Documents

VOLUME 1 - Prestandard VOLUME 2 – Implementation Material

Plan sets

▪ Plan sets

▪ General Contractor training

materials

▪ Design examples
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Module 3C: Contractor

What is a Living-Space-Over-

Garage (LOG) Dwelling
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Module 3C: Contractor

GARAGE/ 
UNOCCUPIED

What Dwellings are Included?
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Module 3C: Contractor

OCCUPIED

GARAGE/ 
UNOCCUPIED

What Dwellings are Included?
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Module 3C: Contractor

OCCUPIED

OCCUPIED

GARAGE/ 
UNOCCUPIED

What Dwellings are Included?
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Module 3C: Contractor

OCCUPIED

OCCUPIED

GARAGE/ 
UNOCCUPIED

What Dwellings are Included?
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Module 3C: Contractor

Why Retrofit Living-Space-Over-

Garage (LOG) Dwellings?

Collapses at the ground floor do pose a large Life Safety risk!

Living space in 
upper floor over 
garage

Garage provides 
little or no bracing

Narrow walls at 
garage front 
provide little 
earthquake bracing

Source: FEMA 530
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Module 3C: Contractor

Why Retrofit Living-Space-Over-

Garage (LOG) Dwellings?

Collapses at the ground floor do pose a large Life Safety risk!

Source: Ron Gallagher
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Module 3C: Contractor

▪ Prescriptive vulnerability-based

retrofit

▪ Simplified engineered vulnerability-based

retrofit

▪ General engineering vulnerability-based

retrofit

Retrofit Methods
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Module 3C: Contractor

What is a Prescriptive 

Vulnerability-based Retrofit?

▪ Focuses on known vulnerability

▪ Most cost-effective safety

improvement

▪ Engineering is embedded

(conservative)

▪ Applies to a wide range of dwelling

(but has limitations)

See Module 1C for Overview of Vulnerability-based Retrofit Options per FEMA P-1100
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Module 3C: Contractor

LOG Retrofit Preview

Adds lateral load 
resisting elements and 
load path connections

Locations of element:

▪ Front of garage

▪ Back of garage

▪ Side walls
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Module 3C: Contractor

Types of elements:

▪Steel retrofit column

▪Proprietary shear wall

▪Wood structural panel
shear wall

LOG Retrofit Preview
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Module 3C: Contractor

▪ Required strengthening limited to connections for load
path into and out of new vertical elements

LOG Retrofit Preview
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Module 3C: Contractor

Steel Retrofit Column

STEEL COLUMN
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Module 3C: Contractor

Steel Retrofit Column

STEEL COLUMN
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Module 3C: Contractor

Proprietary Shear Walls
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Module 3C: Contractor

Proprietary Shear Walls
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Module 3C: Contractor

Introduction to Plan Sets
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Module 3C: Contractor

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

See Module 1C for Full Overview of Plan Sets
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Module 3C: Contractor

Plan Set Fundamentals

▪ 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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Module 3C: Contractor

Plan Set Content

▪ Instructions for use

▪ Purpose and scope

▪ Eligibility checks

▪ General notes for materials and

implementation

▪ Sheet to draw plan and note details

▪ Multiple details from which to choose those

most applicable

▪ Example
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Module 3C: Contractor

▪ Volume 2A: Plan Set for Crawlspace Dwellings

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

▪ Volume 2C: Plan Set for Masonry Chimneys

LOG Dwellings Plan Set



FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings  32

Module 3C: Contractor

Instructions for Use

Step-by-step 
instructions for use

01
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Module 3C: Contractor

LOG Plan Set - Cover Sheet 

Eligibility

Purpose and 
Scope

Dwelling Types 
Configurations
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Module 3C: Contractor

LOG Plan Set - Eligibility 

Do you belong in 
Ch.5 and the 
Prestandard?



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

Module 3C: Contractor

Prescriptive vs. Engineered Retrofit

Can you use a 
prescriptive approach?
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Module 3C: Contractor

Dwelling Configuration Types

Dwellings without a Ground Floor Residential Unit Dwellings with a Ground Floor Residential Unit
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LOG Plan Set - Prescriptive Design

General Notes
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Additional Requirements 
for tie-downs
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LOG Plan Set - Prescriptive Design

S2
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Module 3C: Contractor
Earthquake Retrofit Schedule 

General Instructions

Weight Classification

Seismic Design Category and 
Building Retrofit/Configuration 

Type

Connectors
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Module 3C: Contractor

Earthquake Retrofit Schedule

Seismicity 
and Building 

Retrofit/Configuration 
Type
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http://www.atcouncil.org/fema-p-1100

Seismic Design Category

https://www.atcouncil.org/fema-p-1100
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Module 3C: Contractor

Earthquake Retrofit Schedule
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Module 3C: Contractor

Building Weight Classification

Weight Classification
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Module 3C: Contractor

Prescriptive Design Schedule

S3.1-1.2
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Module 3C: Contractor

Prescriptive Design Schedule
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Module 3C: Contractor

Prescriptive Design - Plan Set

Draw Your Plan Here

S4
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Prescriptive Design - Plan Set
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Prescriptive Design - Details

Construction Details
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Prescriptive Design - Details

Construction Details
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Prescriptive Design - Details

Construction Details
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Module 3C: Contractor

Prescriptive Design - Details

Construction Details
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Module 3C: Contractor

Prescriptive Design - Details

Construction Details
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Module 3C: Contractor

Prescriptive Design - Details

Construction Details
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Module 3C: Contractor

Prescriptive Design - Details

Steel Retrofit Column 
Construction Details

D7.1

D7



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

Module 3C: Contractor

Prescriptive Design - Details

Proprietary Shearwall
Construction Details

D8.1

D8
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When is a Design Professional 

Needed?
▪ When actual conditions fall 

outside of prescriptive 
assumptions

▪ Where the prescriptive 
solutions do not fit (e.g., not 
enough wall length)

▪ When retrofit details 
provided are not compatible 
with actual construction

▪ Refer to Training Module 1C 

for additional info
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Module 3C: Contractor

Building Department Approval

▪ 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
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Module 3C: Contractor

▪ Compliance with the Prestandard requires
approval of the building official

▪ The retrofit will in most cases be voluntary, so
there should not be any limitations on use

▪ 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

Building Department Approval
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• 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

• In-situ testing is not required for new
anchor bolts

Building Department Approval
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Module 3C: Contractor

▪ In-situ tension testing
is not required

▪ Self-certification
required where tie-
downs are used

▪ Torque tests used as
indicator of concrete
quality and installation

Building Department Approval
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Module 3C: Contractor

Information and forms provided in plan set

Building Department Approval
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Module 3C: Contractor

Module 3C
Application Example 
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Module 3C: Contractor

Design Example 1
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Design Example 1

▪ Living-Space-Over

Garage Dwelling with a

Ground Floor

Residential Unit at the

back of the garage

▪ Ground level floor area =

960 SF

▪ Exterior wood siding

▪ Composition shingles

▪ Predominantly interior

gypsum board

▪ San Rafael, CA
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Instructions

01

A. Before

you Begin
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Module 3C: Contractor

Before you Begin
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Module 3C: Contractor

Instructions

B. Determine Your Seismic

Design Category (SDC), Building

Configuration/Retrofit Type

& Weight Classification

Sheet 
S3

01
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Determine Your Seismic Design Category & 

Building Configuration/Retrofit Type 
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Module 3C: Contractor

Determine the Seismic Design Category
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Module 3C: Contractor

Determine the Seismic Design Category

Once on this page, click here and

 download map
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Determine Seismic Design Category 

▪ Open with Acrobat Reader DC

▪ Open a geospatial PDF and

choose Tools > Measure > Geospatial Location tool

▪ Right-click inside the map, and then click Find A Location

▪ Type the latitude and longitude values (degrees, minutes, 
seconds, or decimal) in the two text boxes, and Click Find
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Determine Seismic Design Category

http://www.atcouncil.org/fema-p-1100

https://www.atcouncil.org/fema-p-1100
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Determine Seismic Design Category 

=1.0

=1.2

=1.5

When the residence lies on 

or close to the border, it is 

recommended that you use 

the higher value
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Determine Dwelling Configuration/Retrofit Types

Configurations without a 
Ground Floor Residential Unit

Configurations with a 
Ground Floor Residential Unit
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Module 3C: Contractor

Building Retrofit/Configuration Type
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Determine Seismic Design Category 

Design Example 1
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Determine the Weight Classification
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Module 3C: Contractor

Determine the Weight Classification

▪ Wood Siding, Composition Roof,

Interior Gypsum Board
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Module 3C: Contractor

▪ Wood Siding, Composition Roof,

Interior Gypsum Board

Determine the Weight Classification
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Module 3C: Contractor

▪ Wood Siding, Composition Roof,

Interior Gypsum Board

Determine the Weight Classification
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Module 3C: Contractor

Instructions

C. Prepare

your plans

01
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Module 3C: Contractor

Prepare Your Plans
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Develop the Basic Plan

▪ Create a basic floor plan

▪ Measure and document all

exterior and back of the

garage wall lines

▪ Locate any large

obstructions and wall

openings

▪ Note direction of floor

framing

▪ Label front/street, back,

side walls

▪ Add north arrow
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Module 3C: Contractor

Gather Info to Complete Plans
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Module 3C: Contractor

▪ Review sheets S1 and

S2 for guidance for

materials and installation

or work

Gather Info to Complete Plans

S1

S2
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Module 3C: Contractor

Gather Info to Complete Plans
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Select (9) ½” anchor bolts along each 
wall line 

Reason: Contractor’s preference

Gather Info to Complete Plans

Side Walls
Left Side Wall: Select 22’-6” wall length 
w/ 8d nails @ 6” o.c. (no holdown
required)

Reason: Wall available/Most economical choice

Right Side Wall: Select 18’-6” wall length 
w/ 8d nails @ 6” o.c. (holdown IS required 
but not on a new foundation)

Reason: Wall available/Most economical choice

Select (13) Type “E” 

connectors along each wall line 

Reason: Contractor’s preference/Dwelling

construction



FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings  88

Module 3C: Contractor

Gather Info to Complete Plans

NOTE:
THIS SECTION WILL BE FILLED 
OUT/UPDATED THROUGHOUT 
THE PROCESS
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Module 3C: Contractor

Gather Info to Complete Plan 

Back Wall
Select (5) ½” anchor bolts along each 
wall line 

Reason: Contractor’s preference

Back Wall: Select (2) 4’ long panels 
w/ 8d nails @ 2” o.c.

Reason: Wall available

Select (7) Type “E” 

connectors along each wall line 

Reason: Contractor’s preference/Dwelling

construction

Refer to S3.2-
1.2 for options 
for walls with 
2 sections
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Module 3C: Contractor

Gather Info to Complete Plan

5

7
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Module 3C: Contractor

▪ Front of garage schedule options include S3.4, S3.5 and S3.6

▪ Due to limited wall availability, use S3.6 Alternates

▪ Steps 1 thru 3 instructions same as previous

Gather Info to Complete Plan 

Front of Garage
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Gathering Info to Complete Plan 

Front of Garage
▪ Steel Column or Proprietary Shear Wall Retrofit

▪ Choose Steel Column Size and Connection

▪ Complete Summary

x
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Module 3C: Contractor

Gather Info to Complete Plans
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Module 3C: Contractor

Gather Info to Complete Plans
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Add Information to Your Plan

▪ Complete the Retrofit Schedule Summary on Sheet S4

▪ General Notes provided below the Retrofit Summary also 
provide references to typical miscellaneous details on 
sheets D4 thru D6

NOTE:
THIS SECTION WILL BE FILLED 
OUT/UPDATED THROUGHOUT 
THE PROCESS
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Add Information to Your Plan

▪ Indicate the

location/length of 
structural wall sheathing 
along the back/side walls

▪ Indicate hold-downs 
where required

▪ Indicate size and location 
of new W8 column at 
front wall

▪ Show all new foundations 

on the plan
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Gather Info to Complete Plans

Review sheets D1 thru D3 for 

applicable installation details

▪ Sill to concrete

▪ Floor framing to wall

▪ New foundations
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Reference Details on Your Plan

Reference the appropriate 

details at Foundation Level
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Reference Details on Your Plan

Ground Floor Residential Unit Dwelling 

Condition where no existing footing

occurs at the back of the Garage
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Reference Details on Your Plan

Reference the appropriate details 

for Floor to Wall Framing
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Reference Details on Your Plan

Reference the appropriate details 

for Alternate Steel Column 

Retrofit at Front Wall

▪ Sheet D7 (at upper floor)

▪ Sheet D7.1 (at foundations)



FEMA P-1100: Vulnerability-Based Assessment and Retrofit of One -and Two- Family Dwellings  102
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▪ Remove sheets marked “Do
Not Submit” and those that are
not used

▪ Photos of Existing foundation
sill and second floor framing
conditions may assist the plan
review process

Final Submittal Package

Application Example
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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 5C, 5E
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End 




