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Why was the original study (ATC-50)
done?

 The Northridge
Earthquake exposed
serious deficiencies in
single-family, wood-
frame construction




Why was the original study (ATC-50)
done?

* The Northridge
Earthquake exposed
serious deficiencies in
single-family, wood-
frame construction

e S40 B (1994) total loss,
much of it due to
damage to residential
buildings




Other Reasons

 The need for such a study was identified well
before the Northridge earthquake - Financial
Services Subcommittee of the City of Los
Angeles’ Mayor’s Blue Ribbon Panel for
Seismic Hazard Reduction

 There lacked a standardized procedure for
qguantifying the vulnerability of wood-frame
structures using an analysis of component
performance




Background

* FEMA P-50 is an update of ATC-50, Simplified
Seismic Assessment of Detached, Single-
Family, Wood-Frame Dwellings

* |nitial FEMA grant (ATC-50) awarded after the
1994 Northridge earthquake to the City of Los
Angeles

* Project included an extensive calibration &
validation program that involved 500
evaluations and 50 retrofits



FEMA P-50 Products

 Two products:

— FEMA P-50: Simplified Seismic Assessment of
Detached, Single-Family, Wood-Frame Dwellings

— FEMA P-50-1: Seismic Retrofit Guidelines for
Detached, Single-Family, Wood-Frame Dwellings



FEMA P-50 Core Team

Tom McLane (Project Manager), ATC

Ron Eguchi (Project Technical Director),
ImageCat, Inc.

Kelly Cobeen, Wiss Janney Elstnher Associates, Inc.

Doug Hohbach, Hohbach-Lewin, Structural
Engineers

Nico Luco, U. S. Geological Survey
Jon Stewart, UCLA
Chuck Real, California Geological Survey



Enhancements

A thorough review and update of the
structural scoring system for nationwide use

Updated seismic hazard scoring using online
nazard maps for shaking, liquefaction and
andslide

Calibrating damage ranges for each grade

based on CEA modeling information and data
(EQECAT WORLDCAT Enterprise model)

Update of seismic rehabilitation guidelines
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Detailed Analysis performed by
EQECAT

Table D-4  500-year Return Period Damage Ratio Variation Within Each Structural Score and Regional
Hazard Score’
Seismic Hazard Score 0-1 2-3 4-5 6-7 8-10 11-12
1.0-45.9 4.1% 7.8% 20.7% 37.5% 58.2% N/A
T (0.6%-11%)  (1.8%-15.1%)  (8.7%-31.5%)  (16.4% - 62.8%)  (33.6% - 79.8%)
16.0.640  33% 7.1% 19.2% [; 35.2% 54.8% N/A
' T (0.3%-11%)  (1.3%-15.1%) (7.3%-31.5%) (14.2% - 62.8%) (29.4% - 79.8%) "
Structural 65.0-74.0 2.2% 5.1% 14.9% 28.2% 44.4% N/A
Score ' T (0.2%-7.4%) (1.1%-10.8%) (6.3% - 23.7%) (12.4% - 48.8%) (26.2% - 61.6%)
1.8% 4.7% 13.8% 26.5% 42.2% /
75.0-84.9 , , , N/A
? (0.1% - 6.7%) (0.8% - 10.4%) (5.0% - 22.8%) (10.1% - 48.2%) (21.8% - 61.6%) '
1.1% 3.1% 9.7% 19.7% 32.2% ,
85.0-100 , , ; | , | |
° (0.1% - 5.4%) (0.5%-8.2%) (3.4%-19.0%) (7.5%-40.1%) (16.4% - 51.6%) NA

*Average Damage Ratio (Minimum Damage Ratio — Maximum Damage Ratio)



Table D-1  Summary of Prototype Structures

Structural Scoring  Structural Score No. of Prototype  Average Structural
Category Range Structures Score
1 1.0-45.9 12 39.1
2 46.0 - 64.9 16 58.6
3 65.0-74.9 16 70.7
4 75.0-84.9 16 78.8
5 85.0 - 100 16 93.0
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Simplified Seismic Assessment Form

Easy to use and apply (multiple-choice responses)

ldentify seismic deficiencies and establish a
Seismic Performance Grade that reflects
expected performance in future earthquakes

Enable inspector to complete evaluation in less
than an hour

Provides list of conditions that, if seismically
retrofitted, would enable owner to improve
grade



Types of Deficiencies Addressed

Foundation (e.g., no anchor bolts)

Superstructure Framing and Configuration (e.g.,
unsymmetrical wall length)

General Condition Assessment (e.g., floor out-of-level
and wood decay)

Nonstructural Elements, Age and Size (e.g., un-braced
water heaters)

Local Site Conditions (e.g., cut-and-fill pad w/o
geotechnical investigation)

Regional Seismic Hazards (e.g., evidence of ground
failure hazard potential)



Seismic Hazard Score 0-1 2-3 4-5 6-7 8-10 11-12
1.0 -45.9 B- o c D D- D-
46.0 -64.9 B+ B c+ D+ D D-
cqueral | g5.0-74.9 A- B+ B c c- D+
75.0 -84.9 A- A- B+ B- c c
85.0 - 100 A A A- B+ B B-
1. Structural Score Penalty Sum | 4. Anticipated Seismic Performance’

a. Foundation (Section A)

b. Superstructure Framing and
Configuration (Section B)

General Condition Assessment

d. Nonstructural Elements, Age, and
Size (Section D)

e. Local Site Conditions (Section E)
Total Penalty Points (a to e):

Structural Score = (100 — Total Penalty
points from line above):

2. Seismic Hazard Score (from Section F):

Seismic Performance Grade

(from Table 5)

Note: insert this grade, including + or -, if
applicable in box on page 1

[
[

— p—

p—

]
]

Following anticipated seismic events:?

Grade A, A-: Excellent Performer
(Potential minor structural and finish damage, earthquake
damage ratio® of 0%-10%, continued occupancy is likely)

Grade B, B+, B-: Good Performer
(Potential moderate structural and finish damage,
continued occupancy likely following minor structural
repairs, earthquake damage ratio® of 0%-50%, seismic
retrofit measures are encouraged)

Grade C, C+, C-: Fair Performer
(Potential moderate to major structural and finish damage,
structural repairs may be required prior to continued
occupancy, earthquake damage ratio® of 10%-60%,
seismic retrofit measures are strongly encouraged)

Grade D, D+, D-: Poor Performer
(Potential severe structure and finish damage requiring
significant repairs prior to re-occupancy, earthquake
damage ratio® of 20% — 100%, significant seismic retrofit
measures are strongly encouraged)

Notes:

1. Dwellings are generally anticipated but not certain to have the described
performance. The cccupancy levels described in this table are generally
consistent with the damage levels presented.

2. The anticipated seismic events are similar tc those used to develop the
earthquake ground-metion contours illustrated in the infernational
Residentiai Code Seismic Design Category maps in Figures 2-1to 2-4.

3. Reported earthquake damage ratios are expressed as a percentage of the
replacement cost of the dwelling. The damage ratio ranges were obtained
from a stochastic computer medel of dwellings adjusted to suit the stated
structural scores and subjected to a wide range of simulated ground
motions. The damage ratics were chosen to have a 1/500 likelihood of
being exceeded in any given year for the stated range of seismic hazard

score. The stochastic analysis is discussed in detail in Appendix D.




Seismic Hazard Score 0-1 2-3 4-5 6-7 8-10 11-12
1.0 -45.9 B- o c D D-
46.0 -64.9 B+ B c+ D+ D

cqueral | g5.0-74.9 A- B+ B c c- D+
75.0 -84.9 A- A- B+ B- c c
85.0 - 100 A A A- B+ B B-

1. Structural Score Penalty Sum | 4. Anticipated Seismic Performance’

a. Foundation (Section A)

b. Superstructure Framing and
Configuration (Section B)

General Condition Assessment

d. Nonstructural Elements, Age, and
Size (Section D)

e. Local Site Conditions (Section E)

2. Seismic Hazard Score (from Section F):

Total Penalty Points (a to e):

Structural Score = (100 — Total Penalty
points from line above):

Seismic Performance Grade
(from Table 5)

Note: insert this grade, including + or -, if
applicable in box on page 1

[
[

— p—

p—

]
]

Following anticipated seismic events:?

Grade A, A-: Excellent Performer
(Potential minor structural and finish damage, earthquake
damage ratio® of 0%-10%, continued occupancy is likely)

Grade B, B+, B-: Good Performer
(Potential moderate structural and finish damage,
continued occupancy likely following minor structural
repairs, earthquake damage ratio® of 0%-50%, seismic
retrofit measures are encouraged)

Grade C, C+, C-: Fair Performer
(Potential moderate to major structural and finish damage,
structural repairs may be required prior to continued
occupancy, earthquake damage ratio® of 10%-60%,
seismic retrofit measures are strongly encouraged)

Grade D, D+, D-: Poor Performer
(Potential severe structure and finish damage requiring
significant repairs prior to re-occupancy, earthquake
damage ratio® of 20% — 100%, significant seismic retrofit
measures are strongly encouraged)

Notes:

1. Dwellings are generally anticipated but not certain to have the described
performance. The cccupancy levels described in this table are generally
consistent with the damage levels presented.

2. The anticipated seismic events are similar tc those used to develop the
earthquake ground-metion contours illustrated in the infernational
Residentiai Code Seismic Design Category maps in Figures 2-1to 2-4.

3. Reported earthquake damage ratios are expressed as a percentage of the
replacement cost of the dwelling. The damage ratio ranges were obtained
from a stochastic computer medel of dwellings adjusted to suit the stated
structural scores and subjected to a wide range of simulated ground
motions. The damage ratics were chosen to have a 1/500 likelihood of
being exceeded in any given year for the stated range of seismic hazard
score. The stochastic analysis is discussed in detail in Appendix D.




Seismic Hazard Score 0-1 2-3 4-5 6-7 8-10 11-12
1.0 -45.9 B- o c D D- D-
46.0 -64.9 B+ B c+ D+ D D-
cqueral | g5.0-74.9 A- B+ B c c- D+
75.0 -84.9 A- A- B+ B- c c
85.0 - 100 A A A- B+ B B-
1. Structural Score Penalty Sum | 4. Anticipated Seismic Performance’

a. Foundation (Section A)

b. Superstructure Framing and
Configuration (Section B)

General Condition Assessment

d. Nonstructural Elements, Age, and
Size (Section D)

e. Local Site Conditions (Section E)
Total Penalty Points (a to e):

Structural Score = (100 — Total Penalty
points from line above):

2. Seismic Hazard Score (from Section F):

Seismic Performance Grade

(from Table 5)

Note: insert this grade, including + or -, if
applicable in box on page 1

[
[

— p—
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]
]

Following anticipated seismic events:?

Grade A, A-: Excellent Performer
(Potential minor structural and finish damage, earthquake
damage ratio® of 0%-10%, continued occupancy is likely)

Grade B, B+, B-: Good Performer
(Potential moderate structural and finish damage,
continued occupancy likely following minor structural
repairs, earthquake damage ratio® of 0%-50%, seismic
retrofit measures are encouraged)

Grade C, C+, C-: Fair Performer
(Potential moderate to major structural and finish damage,
structural repairs may be required prior to continued
occupancy, earthquake damage ratio® of 10%-60%,
seismic retrofit measures are strongly encouraged)

Grade D, D+, D-: Poor Performer
(Potential severe structure and finish damage requiring
significant repairs prior to re-occupancy, earthquake
damage ratio® of 20% — 100%, significant seismic retrofit
measures are strongly encouraged)

Notes:

1. Dwellings are generally anticipated but not certain to have the described
performance. The cccupancy levels described in this table are generally
consistent with the damage levels presented.

2. The anticipated seismic events are similar tc those used to develop the
earthquake ground-metion contours illustrated in the infernational
Residentiai Code Seismic Design Category maps in Figures 2-1to 2-4.

3. Reported earthquake damage ratios are expressed as a percentage of the
replacement cost of the dwelling. The damage ratio ranges were obtained
from a stochastic computer medel of dwellings adjusted to suit the stated
structural scores and subjected to a wide range of simulated ground
motions. The damage ratics were chosen to have a 1/500 likelihood of
being exceeded in any given year for the stated range of seismic hazard

score. The stochastic analysis is discussed in detail in Appendix D.




Seismic Hazard Score 0-1 2-3 4-5 6-7 8-10 11-12
1.0 -45.9 B- o c D D- D-
46.0 -64.9 B+ B c+ D+ D D-
cqueral | g5.0-74.9 A- B+ B c c- D+
75.0 -84.9 A- A- B+ B- c c
85.0 - 100 A A A- B+ B B-
1. Structural Score Penalty Sum | 4. Anticipated Seismic Performance’

a. Foundation (Section A)

b. Superstructure Framing and
Configuration (Section B)

c. General Condition Assessment

d. Nonstructural Elements, Age, and
Size (Section D)

e. Local Site Conditions (Section E)
Total Penalty Points (a to e):

Structural Score = (100 — Total Penalty
points from line above):

2. Seismic Hazard Score (from Section F):

Seismic Performance Grade

(from Table 5)

Note: insert this grade, including + or -, if
applicable in box on page 1

[
[
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]
]

Following anticipated seismic events:?

Grade A, A-: Excellent Performer
(Potential minor structural and finish damage, earthquake
damage ratio® of 0%-10%, continued occupancy is likely)

Grade B, B+, B-: Good Performer
(Potential moderate structural and finish damage,
continued occupancy likely following minor structural
repairs, earthquake damage ratio® of 0%-50%, seismic
retrofit measures are encouraged)

Grade C, C+, C-: Fair Performer
(Potential moderate to major structural and finish damage,
structural repairs may be required prior to continued
occupancy, earthquake damage ratio® of 10%-60%,
seismic retrofit measures are strongly encouraged)

Grade D, D+, D-: Poor Performer
(Potential severe structure and finish damage requiring
significant repairs prior to re-occupancy, earthquake
damage ratio® of 20% — 100%, significant seismic retrofit
measures are strongly encouraged)

Notes:

1. Dwellings are generally anticipated but not certain to have the described
performance. The cccupancy levels described in this table are generally
consistent with the damage levels presented.

2. The anticipated seismic events are similar tc those used to develop the
earthquake ground-metion contours illustrated in the infernational
Residentiai Code Seismic Design Category maps in Figures 2-1to 2-4.

3. Reported earthquake damage ratios are expressed as a percentage of the
replacement cost of the dwelling. The damage ratio ranges were obtained
from a stochastic computer medel of dwellings adjusted to suit the stated
structural scores and subjected to a wide range of simulated ground
motions. The damage ratics were chosen to have a 1/500 likelihood of
being exceeded in any given year for the stated range of seismic hazard

score. The stochastic analysis is discussed in detail in Appendix D.




Seismic Hazard Score 0-1 2-3 4-5 /E_K 8-10 11-12
1.0-45.9 B- C+ C ( D ) D- D-
S
46.0 - 64.9 B+ B C+ D+ D D-
Structural
Scons 65.0-74.9 A- B+ B C C- D+
75.0-84.9 A- A- B+ B- C C
85.0 -100 A A A- B+ B B-
1. Structural Score Penalty Sum | 4. Anticipated Seismic Perfonnance'

a. Foundation (Section A)

b. Superstructure Framing and
Configuration (Section B)

General Condition Assessment

d. Nonstructural Elements, Age, and
Size (Section D)

e. Local Site Conditions (Section E)
Total Penalty Points (a to e):

Structural Score = (100 — Total Penalty
points from line above):

2. Seismic Hazard Score (from Section F):

Seismic Performance Grade

(from Table 5)

Note: insert this grade, including + or -, if
applicable in box on page 1

[
[

— p—

p—

]
]

Following anticipated seismic events:?

Grade A, A-: Excellent Performer
(Potential minor structural and finish damage, earthquake
damage ratio® of 0%-10%, continued occupancy is likely)

Grade B, B+, B-: Good Performer
(Potential moderate structural and finish damage,
continued occupancy likely following minor structural
repairs, earthquake damage ratio® of 0%-50%, seismic
retrofit measures are encouraged)

Grade C, C+, C-: Fair Performer
(Potential moderate to major structural and finish damage,
structural repairs may be required prior to continued
occupancy, earthquake damage ratio® of 10%-60%,
seismic retrofit measures are strongly encouraged)

Grade D, D+, D-: Poor Performer
(Potential severe structure and finish damage requiring
significant repairs prior to re-occupancy, earthquake
damage ratio® of 20% — 100%, significant seismic retrofit
measures are strongly encouraged)

Notes:

1. Dwellings are generally anticipated but not certain to have the described
performance. The cccupancy levels described in this table are generally
consistent with the damage levels presented.

2. The anticipated seismic events are similar tc those used to develop the
earthquake ground-metion contours illustrated in the infernational
Residentiai Code Seismic Design Category maps in Figures 2-1to 2-4.

3. Reported earthquake damage ratios are expressed as a percentage of the
replacement cost of the dwelling. The damage ratio ranges were obtained
from a stochastic computer medel of dwellings adjusted to suit the stated
structural scores and subjected to a wide range of simulated ground
motions. The damage ratics were chosen to have a 1/500 likelihood of
being exceeded in any given year for the stated range of seismic hazard

score. The stochastic analysis is discussed in detail in Appendix D.




Seismic Hazard Score 0-1 2-3 4-5 6-7 8-10 11-12
1.0 -45.9 B- o c D D- D-
46.0 -64.9 B+ B c+ D+ D D-
cqueral | g5.0-74.9 A- B+ B c c- D+
75.0 -84.9 A- A- B+ B- c c
85.0 - 100 A A A- ( BD B B-
Structural Score Penalty Sum | 4. Anticipated Seismic Performance’

a. Foundation (Section A)

b. Superstructure Framing and
Configuration (Section B)

General Condition Assessment

d. Nonstructural Elements, Age, and
Size (Section D)

e. Local Site Conditions (Section E)
Total Penalty Points (a to e):

Structural Score = (100 — Total Penalty
points from line above):

Seismic Hazard Score (from Section F):

Seismic Performance Grade

(from Table 5)

Note: insert this grade, including + or -, if
applicable in box on page 1

[
[

— p—

p—

]
]

Following anticipated seismic events:?

Grade A, A-: Excellent Performer
(Potential minor structural and finish damage, earthquake
damage ratio® of 0%-10%, continued occupancy is likely)

Grade B, B+, B-- Good Performer
(Potential moderate structural and finish damage,
continued occupancy likely following minor structural
repairs, earthquake damage ratio” of 0%-50%, seismic
retrofit measures are encouraged)

Grade C, C+, C-: Fair Performer
(Potential moderate to major structural and finish damage,
structural repairs may be required prior to continued
occupancy, earthquake damage ratio® of 10%-60%,
seismic retrofit measures are strongly encouraged)

Grade D, D+, D-: Poor Performer
(Potential severe structure and finish damage requiring
significant repairs prior to re-occupancy, earthquake
damage ratio® of 20% — 100%, significant seismic retrofit
measures are strongly encouraged)

Notes:

1. Dwellings are generally anticipated but not certain to have the described
performance. The cccupancy levels described in this table are generally
consistent with the damage levels presented.

2. The anticipated seismic events are similar tc those used to develop the
earthquake ground-metion contours illustrated in the infernational
Residentiai Code Seismic Design Category maps in Figures 2-1to 2-4.

3. Reported earthquake damage ratios are expressed as a percentage of the
replacement cost of the dwelling. The damage ratio ranges were obtained
from a stochastic computer medel of dwellings adjusted to suit the stated
structural scores and subjected to a wide range of simulated ground
motions. The damage ratics were chosen to have a 1/500 likelihood of
being exceeded in any given year for the stated range of seismic hazard

score. The stochastic analysis is discussed in detail in Appendix D.




Improving your score

H.Improving the Seismic Performance Grade

The Structural Score and Seismic Performance Grade may be altered as a result of seismicretrofitor by a more in-depth seismic
evaluation of the dwelling and the site by a qualified licensed design professional. Guidance ontheseissuesis providedin
Chapter8.

If seismicretrofitis being considered, the Structural Score could be increased (andthe SeismicPerformance Grade potentially
increased) by retrofitting conditions that would allow the elimination orreduction in penalties, if any, forthe following items:

Item | Retrofit Description Points (circle applicable number) Priority
A1 Provide continuous reinforced concrete or masonry | 4.2
foundation
A-5 | Add anchor bolts or retrofit anchors 1.7 45 100 150 Yes
B-2 | Add bracingwalls at dwelling exterior 3.2
B-3 | Install lighter roofing 16 35
B-4 | Install plywood/OSB or steelframe at garage front 3.0 Yes
B-5 | Change exterior wallfinish 25 35
B-8 | Improve bracingat perimeterwalls 40 7.0 140 Yes
C-2 | Repair cut structuralframing 15 Yes
C-3 | Repairdeteriorated stucco 10 20 Yes
C-4 | Repair deteriorated foundation 0613
D-1 | Strap exteriorchimney to roof andfloors 1.1
D-2 | Provide bracingandflexible water and gas 1.3 Yes
connections forwater heater
D-3 | Provide earthquake-activated gas shut-off valves 0.7 Yes
E-3 | Repairfootingcracks 10 286
E-6 | Improverainwater routing away from foundations 13 286 Yes
Priority Retrofits: For this dwelling, the Structural Score can be increased by as many as PRIORITY retrofit points (insert

sum of points for circled items indicated as PRIORITY retrofits). This willincrease the Improved Priority Structural Score to
(Section G, Item 1f Structural Score plus PRIORITY retrofit points circled above). This will result in an Improved Priority Structural

Grade of (from Table 5, using Improved Structural Score).
All Retrofits: For this dwelling, the Structural Score can be increased by as many as retrofit points (insertsum of ALL
points for circled items). This willincrease the Improved Structural Score to (Section G, Item 1f structural score plus ALL

points circled above). This will resultin an Improved Structural Grade of (from Table 5, using Improved Structural Score).




Example B.3 Home with Unbraced Cripple Wall

Street Address/ City /State: Los Angeles 90008
This single-story home has a raised floor supported by an ypbraced cripple wall Additionally, the cripple wall
is not bolted to the foundation.

B-14 B: ExamplesUsing Simplified Seismic Assessment Form ATC-713



ATC-71-3

Simplified Seismic Assessment Form
For Detached, Single-Family, Light-Frame Dwellings

(Please print all information) Grade
Example B3 Los Angeles 90008
Street Address Community/Area/City ZIP Code Date
Owner Inspector InspectionForm# (optional)

For each question, circle onlyone answer. Circlethe onewith higher penaltyif morethan on answer applies. Exception: questionB-1

A. Foundation: (Ifthe dwelling has a crawl space, the inspector shouldview all the areas that are accessible.)

*A-1 Theexteriorfootingis:
a. continuous concrete or reinforced masonry
b. other footing conditions

A-2 Thelowestfloor ofthe dwellingis:

a. slab-on-grade
b. wood framed over craw space or basement
c. combination of slab-on-grade and wood framed

floor over crawl space or basement

*A-3 Atthe dwelling crawlspace or basementinterior, the
floorframing is supported on:

a. continuous stem walls or a combination of
continuous stem walls and beams on posts
bearing on concrete footings/piers

b. beams on posts bearing on piers/pad footings

c. beams on posts supported directly on soil

d. notapplicable: slab-on-grade

A-4 Forafoundation onaslopeof3horizontal to1 vertical or

steeper, the top ofthe footing or foundation stem wa
which wall studs or posts are supported is:

a. sloped paralleltothegroundslope
b. stepped

c. ata constantelevation with no steps
d. notapplicable

0]
[4.2]

0]

lowest

[0

[0]
Illon

3.7
[1.8]

[0]

*A-5 Atthe dwelling perimeter walls, wherethe foundation system
supports awood framed floor:
[0]

a. the foundation sill plate (mudsill) is bolted to
the foundation with average anchor bolt spacing
of72in. orless

the foundation sill plate is fastened to the
foundation with retrofitanchors equivalentto
72 in. orless anchor boltspacing

the anchor bolts have average spacing that

is =72 in.but <= 108 in.

the anchor bolts have > 108 in. average
spacing

the foundation sill plates have extensive decay,
splitting, orinadequate edge distance at one third
ormore ofthe anchor boltlocations such that
significant slip ofthe sill plate could occur

the anchor bolts have significant corosion at
onethird ormore ofthe anchor bolts locations
such thatsignificant slip ofthe sill plate could
occur

there are no foundation anchor bolts

there are no foundation sill plates to connect to
thefoundation

i. notapplicable

[0

.7
[4.6]

[10.0]

[10.0]

Ja

[

[
[187]

Total

B. Superstructure Framing and Config
elements must be inspected.)

(Every accessible area such as the atticand under-floor area thatreveals structural

B-1 Thedwelling has: (circleall thatapply,ato )

a. unsymmetrical wall strength (torsion
problems).

b. reentrant comers (seen in plan view)

c. splitdevel floor construction

d. out-of-plane offsets of more than 4 ft. in
exteriorwalls
e. non-orthogonal seismic resisting systems

f.  noneofthe above, or built in accordance

*B-2 Forexteriorwalls atthe lowest occupied story, the summed

3 es IR
with 1994 UBC, 2000 IBC, 2000 IRC or later editio

yes[1.6]

yes[0.3]
yes[2.0]
yes[0.4]

*B-4 Foran attached garage with a second floor above, the narrow
walls at the side of the garage door openings have:
[0]

a. wood structural panels on each narrow wall pier

b. structural steel frames around or alongside the door [0 ]
c. prefabricated narrow shear walls, installed in [0]
accordance with manufacturer's recommendations
d. noneofthe conditions specified in conditons a, b, [3.0]

orcabove isvisible
e. notapplicable (single story) or builtin accordanc

with 1997 UBC, 2000 IBC, 2000 IRC or later edition

*B-5 The exteriorwall covering is primarily:

length of full story heightwall sections (between openings, a. siding knownto be over plywood or OSB [01]
excluding <2-8" panels) on any faceis less than: sheathing
a. 20% the length of the wall, if a single story b. siding notknown to be over plywoodor OSB @
b. 25% the length of the wall, if two stories yes[3.2] sheathing
c. 40% the length of the wall, if three storiesor  yes[3.2] c. plywood (T1-11) or diagonal wood siding [0]
more d. stucco [1.0]
. fth
d. noneofthe above (o1 e. masonry veneer not more than 10 feet above [2.5]
*B-3 Ifthe roofingis heavy (i.e., clay or concretetile) the the supportingfoundation
dwellingis:
. f.  masonry veneer more than 10 feet above the [3.5]
a. single story [1.6] N .
. supporting foundation
b.  multi-story
c. not applicable: roofing is light. m
*Condifion that may be improved by seismic rehabilitation; see page 7, Section H
ATC-71-3 B: Examples Using Smplified Seismic AssessmentForm B-1




ATC-71-3

Simplified Seismic Assessment Form
For Detached, Single-Family, Light-Frame Dwellings

(Please print all information) Grade
> Example B3 Los Angeles 90008
Street Address Community/Area/City ZIP Code Date
Owner Inspector InspectionForm# (optional)

For each question, circle onlyone answer. Circlethe onewith higher penaltyif morethan on answer applies. Exception: questionB-1

A. Foundation: (Ifthe dwelling has a crawl space, the inspector shouldview all the areas that are accessible.)

*A-1 Theexteriorfootingis:
a. continuous concrete or reinforced masonry
b. other footing conditions
A-2 Thelowestfloor ofthe dwellingis:
a. slab-on-grade
b. wood framed over craw space or basement

c. combination of slab-on-grade and wood framed
floor over crawl space or basement

0]
[4.2]

0]
[2.9]
*A-3 Atthe dwelling crawlspace or basementinterior, the lowest
floorframing is supported on:

a. continuous stem walls or a combination of
continuous stem walls and beams on posts
bearing on concrete footings/piers

b. beams on posts bearing on piers/pad footings

c. beams on posts supported directly on soil

|!.2]
d. notapplicable: slab-on-grade

c. theanchor bolts have average spacing that nan
is =72 in.but <= 108 in.
d. the anchor bolts have > 108 in. average [4.6]
spacing
[0 e. the foundation sill plates have extensivedecay, [10.0]
splitting, orinadequate edge distance at one third
ormore ofthe anchor boltlocations such that
significant slip ofthe sill plate could occur
f. theanchorbolts have significant corosionat [10.0)
0] onethird or more ofthe anchor bolts locations

*A-5 Atthe dwelling perimeter walls, wherethe foundation system
supports awood framed floor:
a. the foundation sill plate (mudsill) is bolted to [0
the foundation with average anchor bolt spacing
of72in. orless

b. thefoundation sill plate is fastened to the
foundation with retrofitanchors equivalentto
72 in. orless anchor boltspacing

[0

A-4 Forafoundation onaslopeof3horizontal to1 vertical or
steeper, the top ofthe footing or foundation stem wall on
which wall studs or posts are supported is:

occur
g. there are no foundation anchor bolts

PR P’ e

a. sloped paralleltothegroundslope

3.7

-

thefoundation

b. stepped [1.8] i. notapplicable [0]

c. ata constantelevationwith no steps Total

d. notapplicable [0 m
Si tructure Framing and Config (Every accessible area such as the atticand under-floor area thatreveals structural

eIanents must be inspected.)

B-1 Thedwelling has: (circleall thatapply,ato )

a. unsymmetrical wall strength (torsion yes[1.6]
problems).

b. reentrant comers (seen in plan view) yes[0.3]

c. splitdevel floor construction yes[2.0]
out-of-plane offsets of more than 4 ft. in yes[0.4]

d.
exteriorwalls
e. non-orthogonal seismic resisting systems

&b
f. noneofthe above, or built in accordance
with 1994 UBC, 2000 IBC, 2000 IRC or later edition

*B-2 Forexteriorwalls atthe lowest occupied story, the summed

*B-4 Foran attached garage with a second floor above, the narrow
walls at the side of the garage door openings have:
[0]

a. wood structural panels on each narrow wall pier
b. structural steel frames around or alongside the door [0 ]

c. prefabricated narrow shear walls, installed in [0]
accordance with manufacturer's recommendations

d. noneofthe conditions specified in conditions a, b,
orcabove isvisible

e. notapplicable (single story) or builtin accordanc
with 1997 UBC, 2000 IBC, 2000 IRC or later edition

The exterior wall covering is primarily:

[3.0]

*B-5

length of full story heightwall sections (between openings, a. siding knownto be over plywood or OSB [01]
excluding <2-8" panels) on any faceis less than: sheathing
a. 20% the length of the wall, if a single story b. siding notknown to be over plywoodor OSB @
b. 25% the length of the wall, if two stories yes[3.2] sheathing
c. 40% the length of the wall, if three storiesor  yes[3.2] c. plywood (T1-11) or diagonal wood siding [0]
more d. stucco [1.0]
. fth
d. noneofthe above (o1 e. masonry veneer not more than 10 feet above [2.5]
*B-3 Ifthe roofingis heavy (i.e., clay or concretetile) the the supportingfoundation
dwellingis:
. f.  masonry veneer more than 10 feet above the [3.5]
a. single story [1.6] N .
. supporting foundation
b.  multi-story &
c. not applicable: roofing is light. m’
*Condifion that may be improved by seismic rehabilitation; see page 7, Section H
ATC-71-3 B: Examples Using Smplified Seismic AssessmentForm B-1




B. Superstructure Framing and Configuration: (Every sccessible area such as the attic and under-floor area that reveals structusl
" Must be inspacied.) (continued)

B-6 Thereis evidence of interior remodeling that has
removed interiorwalls:

c. omr:ld o r%rgsme’?eome'?nee'r‘é:ri’gb wals wth  [1.0]
ol or H ing and that are one story
nol not aPP"Ca or less in height
B-7 The numberof stories is: d. original or retrofitied perimeter cripple walls 14.01
a. one(1) with plywood or OSB sheathing and that are
b. two (2) greater than one story in height
e. wood or steel diagonal braces not deta 7.0
G Or more. [36 in accordance with 1997 UBC, 2000Imorlate :
*B-5 At the dwelling perimeter, themain lowest framed floor is edition
supported on: f.  plywood or OSB sheathed permater skinwals that[7.0]
3. bsam and cobmn (post-and-pien system 114.01 do not extend to and anchor to the foundaton
with no sheathad extznior walls g. noperimetercripple wall 0
b. perimeter cripple walk wih no plywood or
OSB sheathing
Total 19.7
C. General Condition Assessment
C-1 Tbeoverall condition of the dweling is: *C-4 At the foundation level, thereis:
good (essentally crack free, no mostureiwater 101 3. signficant deterioration vsible (corrosion, .31
intrusion problems) material breakdown)
b. fair {minor wood decay and cracks) b. some deteriostionvisble m
c. poor {many cracks on nteror and exterior, floor 5l c. no daerioration vsible 0]
out-of-level and wood decay) c5 Th hout the g. thequality of construction
*C-2 In the under floor area, there has beenstructural appears to be: good 0.0]
alteration (e.q. cuttng or notching of faming for elec.,
plumb., mech)) that woud affect the parformance of aversge  ([0:2])
the dweling n an eathquake YE§ poor B
not applicable

*C-3: Thereis evidence of: stucco detachment,
bowing of stucco, corroded wire mesh, extensive cracking
at finished grade above the bottom of

the stucco: 3. edensve  [2.0]
b. minor [1.0]
c. none Total

D. Nonstructural Elements, Age, and Size

*D-1 The chimney inspection revesled:
a. properly connected anchorstraps tying VE el
stside (220D
[1.0]
0]

D

c;fl h&;;vto the floor, cailing and 1 roof framng
b. chimney occurs at dwelling interior
c. dwelling has no y
*D-2 The gaswater hexter has effective anchor
straps and water and gas connections

The electrc water heater has approved anchor  ves[0]
straps No[0.7]

*D-3 An eathquake-sctivated gas shut-off vale is 225
instzlied .
not applicatheo

*D-4 The dwelling has exterior stairs, decks or porch roofs,
without internal earthquake bracing, that are attached to the
dwelling with:

a. two or more connections tying the stair, deck @
porch to the dwelling intenorframing

b. nails or screws that would be loaded in withdrawal [1.0]
if the stair deck or porchmoved away fromthe

D5 The dwelling was built: (if remodeladded
rea »50% of total area, use addition date):

a. before 1920 ]

b. 152110 1977 (2.4

c. 197810 1953 B

d 1954 or Izter [0]
D6 The aggdroximme_mal fioor area (sq. ft) of the dweling and

attached garage is:

331600,

b 16032500,

c. »2501 [2.0]

dwelling
c. other connection configuratons [1.0]
*C thatmay be improved by seismic see page 7, SectionH
2 3: Assessment of Strucira Elements
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B. Superstructure Framing and Configuration: (Every sccessible area such as the attic and under-floor area that reveals structusl
" Must be inspacied.) (continued)

B-6 Thereis evidence of interior remodeling that has
removed interiorwalls:

*C-3: Thereis evidence of: stucco detachment,
bowing of stucco, corroded wire mesh, extensive cracking
at finished grade above the bottom of

c. omr:ld o r%rgsme’?eome'?nee'r‘é:ri’gb wals wth  [1.0]
ol or H ing and that are one story
nol not aPP"Ca or less in height
B-7 The numberof stories is: d. original or retrofitied perimeter cripple walls 14.01
2 one(1) m with plywood or OSB sheathing and that are
b. two greater than one story in height
2) - wood or steel diagonal braces not detsi 17.01
] - 1 in accordance with 1957 UBC, 2000Imorlate
*B-5 At the dwelling perimeter, themain lowest framed floor is edition
supported on: T plywood or OSB sheathed permater skinwals that[7.0]
3. bsam and cobmn (post-and-pien system 114.01 do not extend to and anchor to the foundaton
with no sheathed exterior walls gl noperimetercripple wall 0
b. perimeter cripple walk wih no plywood or
OSB sheathing
Total 19.7
C. General Condition Assessment
C-1 Tbeoverall condition of the dweling is: *C-4 At the foundation level, thereis:
good (essentally crack free, no mostureiwater 101 3. signficant deterioration vsible (corrosion, .31
intrusion problems) material breakdown)
b. fair {minor wood decay and cracks) b. some deteriostionvisble m
c. poor {many cracks on nteror and exterior, floor 5l c. no daerioration vsible 0]
out-of-level and wood decay) c5 Th hout the g. thequality of construction
*C-2 In the under floor area, there has beenstructural appears to be: good 0.0]
alteration (e.q. cuttng or notching of faming for elec.,
plumb., mech)) that woud affect the parformance of aversge  ([0:2])
the dweling n an eathquake YE§ poor B
not applicable

not applicatheo

*D-4 The dwelling has exterior stairs, decks or porch roofs,
without internal earthquake bracing, that are attached to the

dwelling with:

a. two or more connections tying the stair, deck @
porch to the dwelling intenorframing

b. nails or screws that would be loaded in withdrawal [1.0]

if the stair deck or porchmoved away fromthe

the stucco: 3. edensve  [2.0]
b. minor [1.0]
c. none Total
D. Nonstructural Elements, Age, and Size
*D-1 The chimney inspection revesled: D5 ‘l'hedwelhnn was built: (if remodeladded
a. properlyconnected anchorstrags tying Vil rea >50% of total ares, use addition date):
the mason )atse  @oi2.0]) 3. before 1520 g]
of house to the floor, cailing and roof framing b, 192110 1577 (2.4])
b. chimney occurs at dwelling interior [1.0] c. 1978101553 .
c. dwelling has no vk hr 0] d 1394 or later 0]
*D-2 The gaswater hexter has effective anchor ) i
Straps and water and gas connedtions @ D6 Eggggdro;al?geegialfborarea (sq.ft.) of the dweling and
The electrc water heater has approved anchor yves [0] 351600,
straps Ne[0.7] b JE03-2500.
*D-3 An eathquake-sctivaed gas shut-off vaveis c. »2501 [2.0]
installed

dwelling
c. other connection configuratons [1.0]
*C thatmay be improved by seismic see page 7, SectionH
2 3: Assessment of Strucira Elements
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E. Local Site Condifions

E-1 The dwelling is located primarily on:
3. aflalbtorsops <21
b. stespslope (>3:1) [3.0]

E-2 The dwelling is located on a cut-and-fill pad, which was
developed:

3. wthou 3 geatechncal invastigtion 27
b. wtha geotechnal investigation
c. dwelling 5 ogt on cut-andill pad

*E-2 The exterior concrete footing has:

E-4 The evidence of differential settlement in or around the
dwelling is:

3. extenswe 2l
b. minor @
c. nonevisble 0
E-5: The slope above or below the structur appears
to be unstable 22 13.2]
not applicable [ O

*E-6: General condition of sitedrainage:
a. roof qutters and down spouts colecting and

:' :: ':b cra:rl:ss:ear::r:snot . conducting water away from foundaton [0]
. N h 2 b. water collecting at/near penmeterfooﬁna with no
¢. extansivecracking [2.7] postiveslope away from dweliing [2.6]
d. not applicable [0] c. noroof qutters but drainage appaars 1o be adeg
or roof gutters withdownspouts that empty into
splash bocks
Tosl [ 27 ]
F. Regional SeismicHazard Score
F-1 Emer points for shaking hazard potential for F5 he site located in a fault rupture zone
location of dwelling (from Table 1). [ 6 1 (frcm Table 4)? Yes 12l
F-2 ﬁ g?g_ng’faulure hazards to be looked £ ‘m
El ? @ otoF-3. P
F6 Total ground failure score. Value from F-2,F-3,
No, [4.0]. Proceed 1o ground Tewerefiotal (F-5). or rger of F-4 and F-5 (no summaton). 4

F-3 Is this site located in a liquefaction zone (from Table 2) or
landslide zone (from Table 3)7 Yes, gotoF-4.
Procesd to F-5.

F-4 This cipesnon applies only tosites in iquefacion o
landslides zones. The ground shaking score forthe site (1[:;]"

F-1)is:
2 413
G?% Total Seismic Hazard Score (Sum of F-1 and F-6)
]
Tahled, Assig t of ground shaking hazard score

5. Usethe USGS Seismic Design Maps WebApplication (link) " to look up spectral response acosleration Soz in unitsof g

3. Fress the Launch Apphication” bution.

b

c. Select SnellassU

d. Enterthe site address or latitude and longitud
e. Press the Compute Values button.

1.

Muttiply value from 1e by 100: 129 %g

o. Usmg the value trom 1t, 355N ground Mation POINtS 3CCOTdING tothe tollowing table (these points are assigned in Luesbon

In the web application, select 2012 |BC for the Building Code Reference Document.
—"Stt Soil (Uetault) tor the Sne Soil Classmeation.

Head parameter Sos from the summary repon. enter here:_1.29 g

F-1)
Value of 5o ’& al roun 'on Hazard Points
OI-&:W Z
128,99 3
TZ5-187.99 L)
TE5-290 S

*Note: If you are using the USGS appication forthe first ime, or have recently cleared your web browser cookies, youwil haveto
register forimmedate use. Also, if you are using an antivirus software program, youmay have to enable some linksto this sie, 2g,
if you receive 3 message tha s3ys “only securscontent isdisplayed,” you mustchick on “show all content ”

*Condition tha may be mproved by seisme rehabiltaton; see page 7, Section H

ATC713

B: ExamplesUsing Simplified Seismic Assessment Form

B-3




E. Local Site Condifions

E-1 The dwelling is located primarily on:
3. aflalbtorsops <21
b. stespslope (>3:1) [3.0]

E-2 The dwelling is located on a cut-and-fill pad, which was
developed:

3. wthou 3 geatechncal invastigtion 27
b. wtha geotechnal investigation
c. dwelling 5 ogt on cut-andill pad

*E-2 The exterior concrete footing has:

E-4 The evidence of differential settlement in or around the
dwelling is:

3. extenswe 2l
b. minor @
c. nonevisble 0
E-5: The slope above or below the structur appears
to be unstable 22 13.2]
not applicable [ O

*E-6: General condition of sitedrainage:
a. roof qutters and down spouts colecting and

:' :: ':b cra:rl:ss:ear::r:snot . conducting water away from foundaton [0]
. N h 2 b. water collecting at/near penmeterfooﬁna with no
¢. extansivecracking [2.7] postiveslope away from dweliing [2.6]
d. not applicable [0] c. noroof qutters but drainage appaars 1o be adeg
or roof gutters withdownspouts that empty into
splash bocks
Tosl [ 27 ]
F. Regional SeismicHazard Score
F-1 Emer points for shaking hazard potential for F5 he site located in a fault rupture zone
location of dwelling (from Table 1). [ 6 1 (frcm Table 4)? Yes 12l
F-2 ﬁ g?g_ng’faulure hazards to be looked £ ‘m
El ? @ otoF-3. P
F6 Total ground failure score. Value from F-2,F-3,
No, [4.0]. Proceed 1o ground Tewerefiotal (F-5). or rger of F-4 and F-5 (no summaton). 4

F-3 Is this site located in a liquefaction zone (from Table 2) or
landslide zone (from Table 3)7 Yes, gotoF-4.
Procesd to F-5.

F-4 This cipesnon applies only tosites in iquefacion o
landslides zones. The ground shaking score forthe site (ﬁcm

F-1)is:
N 2 413
G?% Total Seismic Hazard Score (Sum of F-1 and F-6)
Tahled, Assig t of ground shaking hazard score

5. Usethe USGS Seismic Design Maps WebApplication (link) " to look up spectral response acosleration Soz in unitsof g

3. Fress the Launch Apphication” bution.

b

c. Select SnellassU

d. Enterthe site address or latitude and longitud
e. Press the Compute Values button.

1.

Muttiply value from 1e by 100: 129 %g

o. Usmg the value trom 1t, 355N ground Mation POINtS 3CCOTdING tothe tollowing table (these points are assigned in Luesbon

In the web application, select 2012 |BC for the Building Code Reference Document.
—"Stt Soil (Uetault) tor the Sne Soil Classmeation.

Head parameter Sos from the summary repon. enter here:_1.29 g

F-1)
Value of 5o ’& al roun 'on Hazard Points
STELTS 7 /
128,99 3
TZ5-187.99 L)
TE5-290 S

*Note: If you are using the USGS appication forthe first ime, or have recently cleared your web browser cookies, youwil haveto
register forimmedate use. Also, if you are using an antivirus software program, youmay have to enable some linksto this sie, 2g,
if you receive 3 message tha s3ys “only securscontent isdisplayed,” you mustchick on “show all content ”

*Condition tha may be mproved by seisme rehabiltaton; see page 7, Section H

ATC713
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Tahles., Seismic Performance Grade Basedon Structural Score and Seismic Hazard Score

Seismic Hazard Score 0-1 2-3 4-5 6-7 8-9
1.0-459 Cc c- D+ D D- D-
@& ''''''''''' c+ c D+ o [
Structural .
Score 65.0-74.9 B+ B+ B Cc C D+
75.0-84.9 A- A- A- B B- (o]
85.0-100 A A A A- B-
G. Determination of Seismic Performance Grade
1. Structura Score Penalty Sum | 4. Anticipated Seismic Performance
a. Foundation (Secton A) [ 18.7 ] | Following a moderate tomajor earthquaka™
b. Superstructur (Framing and [ 19,71 | GradeA, A+ A- Excellent Performer
Configuration (Section B) : (Potential finish damage, minor structural damage,
c. General Condtion Assessment [ 24 1] continued occupancy is fikely)
Grade B, B+, B-: Good Performer
d g."’sg‘;“!’a' glanems. Age, and [ 64 1 {Potential finish damage, moderate structural damage,
2= (Section D) continued occupancy likely following minor structural
e. Local Site Condtions (Section E) [ 23 ] repairs, seismic retrofit measures ars encouraged)

Total Penalty Points (atp e):

Structural Score = (100 - Total Penalty
points from line above):

2. Seismic Hazard Score(from Section F):

3. Seismic Performance Grade
(from Table 5)
Note: insert this grade, including +or -, if
applicable in box on page 1

RIGIEL

Grade C, C+, C- Far Performer
(Potential finish damage, moderate tomajor structusl
damage, structuralrepairs may be required prior to
continued occupancy, seismic retrofit measures are
strongly encouraged)

Grade D, D+, D= FPoor Performer
(Potential severs damage tofinishes and structure
requiring significant repairs prior fo re-occupancy, seismic
retrofit measums are strongly encouraged)

“Dwalings ara ganarally anticipaiad but not cartain 1o have e
describad parformanca.

ATC713
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Tahles., Seismic Performance Grade Basedon Structural Score and Seismic Hazard Score

Seismic Hazard Score 0-1 2-3 4-5 6-7 8-9
1.0-45.8 c c- D+ D D- D-
Coasy = | o N N >)

Stuctural | 65.0-74.9 B+ B+ B c c- D+
75.0-84.9 A A A B B c
85.0-100 A A A A B

G. Determination of Seismic Performance Grade

1. Structura Score Penalty Sum

a. Foundation (Secton A) [ 18.7]

b. Superstructur (Framing and [ 1071
Configuration (Section B)

c. General Condtion Assessment [ 24 1]

d. Nonstructural Elements, Age, and [ 6.4 1
Size (Section D) :

e. Local Site Condtions (Section E) [ 23 ]

Total Penalty Points (atp e):

Structural Score = (100 - Total Penalty
points from line above):

2. Seismic Hazard Score(from Section F):

3. Seismic Performance Grade
(from Table 5)
Note: insert this grade, including +or -, if
applicable in box on page 1

4. Anticipated Seismic Perfomance
Following a moderate tomajor earthquaka™

Grade A, A+, A-: Excellent Performer
(Potential finish damage, minor structural damage,
continued occupancy is likely)
Grade B, B+, B-: Good Performer
(Potential finish damage, moderate structural damage,
continued occupancy likely following minor structural
repairs, seismic retrofit measures are encouraged)
Grade C, C+, C- Far Performar
(Potential finish damage, moderate tomajor structus!
damage, structuralrepairs may be required prior to
continued occupancy, seismic retrofit measures are

Stro ENCOour:

rade D, D+, D= Poor Performer
(Potential severs damage tofinishes and structure
requiring significant repairs prior fo re-occupancy, seismic
retrofit measums are strongly encouraged)

“Dwalings ara ganarally anticipaiad but not cartain 1o have e
describad parformanca.

ATC713
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H. Improving the Seismic Performance Grade

The Structural Score and Seismic Performance Grade may be altered asa resm of seismic retrofitor by a more in-depth seismic
evaluation of the dwelling and the sz by 3 qualified i d design p id on thess issues is provided in
Chapter 8.

|f seismic retrofit is being considersd, the Structural Score could be increased (and the Seismic Performance Grade potentially
increased) by retrofitting conditions that would allow the elimination or reduction in penaltes, if any, for the following items:

-+

Item Retrofit Description Points [circle zpplicable Priority
number)

Al Provide continuous reinforced concrete 4.2
foundation

A3 Provide foundztion pads under interior posts 14 — Yes

A5 Add anchor bolts or retrofit anchors Z 4.6 10.00150) Yes

B-2 Add bracing walls at dwelling exterior 3.

B-3 Install lighter roofing 16 35

B4 Install plywood/OSB or steelframe at garage front [ 3.0___ Yes

B-5 Change exteriorwallfinish 1.0 2.5 Jovby

B-8 Improve bracing at perimeter walls below lowest | 4.0 7.00\14.0/ Yes
floor

c-2 Repair cut structural framing 1.5

C-3 Repair deteriorated stucco 2.0

c4 Repair deteriorated foundation 0643

D-1 Strap exterior chimney to roof and floors 1.0

D-2 Provide bracing andflexible waterand gas s Yes
connections for water heater

D-3 Provide earthquake-activated gas shut-off valves 1.0 Yes

D4 Anchor exterior stairs, deck and porch roof . Yes

E-3 Repair footing cracks 2.7

E-6 Improve rain water routing away fromfoundati 1.3).6 Yes

Priority Retrofits: For this dwelling, the Structural Score canbe increased by asmanyas 31.3  PRIOR 1reérofn points

(insert sum of points forcircled items indicated as PRIORITY retrofits). This will increase Structura Score to 8 (Secton G,
1f Structural Score plus PRIORITY retrofit points). This will result in an improved Structurl Grade of __C (from Table 5, using|
improved Structural Score).

All Retrofits: For this dweling, the Structural Scorecan be incresggb{as many 3s 38.6 retrofit points (insert sum of ALL
points for circled items). This will incresse the Structural Sco= to (Seaon G, ltem 1f structurd score plus ALL points
circled above). This willresultin an improved Structural Gradeof __B_ _ (from Table 5, using improved Structural Score).

DISCTATMER
THE APPLIED TECHNOLOGY COUNCILAND FEMA MAKENO WARRANTY, EXPRESSED OR IMPLIED, AS TO THE ABILITY
OF THE INSPECTED PROPERTY TO WITHSTAND EARTHQUAKES OR OTHER SEISMICACTIVITY, NORAS TO THE
COMPLETENESS OF THE FORM OR ITS ACCURACY, IN THAT MANY ASPECTS OF EARTHQUAKE ENGINEERING ARE
UNCERTAIN. THE PURPOSE AND VOLUNTARY USEOF THISFORM IS TO ASSESS WOOD-FRAME DWELLINGSFOR
POTENTIAL DAMAGE IN FUTURE EARTHQUAKES. THE FINDINGS AND EXPLANATIONS ARE LIMITED TO SEISMIC
VULNERABIUTY OF ARELATIVE NATURE ANDARENOT EXACT. THEY DEPEND ON THE DWELLING'S REGIONAL
LOCATION AND A VISUAL INSPECTION OF THE DWELLING FROMACCESSIBLE LOCATIONS, WITH NO EXPOSURE OF
CONCEALED CONDITIONS, NO REVIEWOF CONSTRUCTION DOCUMENTS, NO MATERIALS TESTING, NO STRUCTURAL
ANALYSIS AND NO SUBSURFACE INVESTIGATION.

WITH REGARD TO INFORMATION CONTAINED IN CAL EMA'SMYPLAN WEBSITE, THE STATE OF CALIFORNIA AND THE
DEPARTMENT OF CONSERVATION MAKE NO REPRESENTATIONS OR WARRANTIES REGARDING THEACCURACY OF
LIQUEFACTION ZONES, LANDSLIDE ZONES, EARTHQUAKE FAULT ZONES OR FAULT TRACES, OR THE DATA FROM
WHICH THESE ZONES AND FAULT TRACES WERE DERIVED. NETHER THE STATE NOR THE DEPARTMENT SHALL BE
LIABLE UNDERANY CIRCUMSTANCESFORANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES WITH RESPECT TO ANY CLAIM BY ANY USER CRANY THIRD PARTY ON ACCOUNT OF OR ARISINGFROM
THE USE OF THIS INFORMATION.

6 3: Assessment of Structura Elements ATCS0



|

!

H. Improving the Seismic Performance Grade

The Structural Score and Seismic Performance Grade may be altered asa resm of seismic retrofitor by a more in-depth seismic
evaluation of the dwelling and the sz by 3 qualified i d design p id on thess issues is provided in
Chapter 8.

|f seismic retrofit is being considersd, the Structural Score could be increased (and the Seismic Performance Grade potentially
increased) by retrofitting conditions that would allow the elimination or reduction in penaltes, if any, for the following items:

-+

Item Retrofit Description Points [circle zpplicable Priority
number)

Al Provide continuous reinforced concrete 4.2
foundation

A3 Provide foundztion pads under interior posts 14 — Yes

A5 Add anchor bolts or retrofit anchors Z 4.6 10.00150) Yes

B-2 Add bracing walls at dwelling exterior 3.

B-3 Install lighter roofing 16 35

B4 Install plywood/OSB or steelframe at garage front [ 3.0___ Yes

B-5 Change exteriorwallfinish 1.0 2.5 Jovby

B-8 Improve bracing at perimeter walls below lowest | 4.0 7.00\14.0/ Yes
floor

c-2 Repair cut structural framing 1.5

C-3 Repair deteriorated stucco 2.0

c4 Repair deteriorated foundation 0643

D-1 Strap exterior chimney to roof and floors 1.0

D-2 Provide bracing andflexible waterand gas s Yes
connections for water heater

D-3 Provide earthquake-activated gas shut-off valves 1.0 Yes

D4 Anchor exterior stairs, deck and porch roof . Yes

E-3 Repair footing cracks 2.7

E-6 Improve rain water routing away fromfoundati 1.3).6 Yes

Priority Retrofits: For this dwelling, the Structural Score canbe increased by asmanyas 31.3  PRIOR 1reérofn points

(insert sum of points forcircled items indicated as PRIORITY retrofits). This will increase Structura Score to 8 (Secton G,
1f Structural Score plus PRIORITY retrofit points). This will result in an improved Structurl Grade of __C (from Table 5, using|
improved Structural Score).

All Retrofits: For this dweling, the Structural Scorecan be incresggb{as many 3s 38.6 retrofit points (insert sum of ALL
points for circled items). This will incresse the Structural Sco= to (Seaon G, ltem 1f structurd score plus ALL points
circled above). This willresultin an improved Structural Gradeof __B_ _ (from Table 5, using improved Structural Score).

DISCTATMER
THE APPLIED TECHNOLOGY COUNCILAND FEMA MAKENO WARRANTY, EXPRESSED OR IMPLIED, AS TO THE ABILITY
OF THE INSPECTED PROPERTY TO WITHSTAND EARTHQUAKES OR OTHER SEISMICACTIVITY, NORAS TO THE
COMPLETENESS OF THE FORM OR ITS ACCURACY, IN THAT MANY ASPECTS OF EARTHQUAKE ENGINEERING ARE
UNCERTAIN. THE PURPOSE AND VOLUNTARY USEOF THISFORM IS TO ASSESS WOOD-FRAME DWELLINGSFOR
POTENTIAL DAMAGE IN FUTURE EARTHQUAKES. THE FINDINGS AND EXPLANATIONS ARE LIMITED TO SEISMIC
VULNERABIUTY OF ARELATIVE NATURE ANDARENOT EXACT. THEY DEPEND ON THE DWELLING'S REGIONAL
LOCATION AND A VISUAL INSPECTION OF THE DWELLING FROMACCESSIBLE LOCATIONS, WITH NO EXPOSURE OF
CONCEALED CONDITIONS, NO REVIEWOF CONSTRUCTION DOCUMENTS, NO MATERIALS TESTING, NO STRUCTURAL
ANALYSIS AND NO SUBSURFACE INVESTIGATION.

WITH REGARD TO INFORMATION CONTAINED IN CAL EMA'SMYPLAN WEBSITE, THE STATE OF CALIFORNIA AND THE
DEPARTMENT OF CONSERVATION MAKE NO REPRESENTATIONS OR WARRANTIES REGARDING THEACCURACY OF
LIQUEFACTION ZONES, LANDSLIDE ZONES, EARTHQUAKE FAULT ZONES OR FAULT TRACES, OR THE DATA FROM
WHICH THESE ZONES AND FAULT TRACES WERE DERIVED. NETHER THE STATE NOR THE DEPARTMENT SHALL BE
LIABLE UNDERANY CIRCUMSTANCESFORANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES WITH RESPECT TO ANY CLAIM BY ANY USER CRANY THIRD PARTY ON ACCOUNT OF OR ARISINGFROM
THE USE OF THIS INFORMATION.
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H. Improving the Seismic Performance Grade

The Structural Score and Seismic Performance Grade may be altered asa resm of seismic retrofitor by a more in-depth seismic
evaluation of the dwelling and the sz by 3 qualified i d design p id on thess issues is provided in
Chapter 8.

|f seismic retrofit is being considersd, the Structural Score could be increased (and the Seismic Performance Grade potentially
increased) by retrofitting conditions that would allow the elimination or reduction in penaltes, if any, for the following items:

-+

Item Retrofit Description Points [circle zpplicable Priority
number)

Al Provide continuous reinforced concrete 4.2
foundation K

A3 Provide foundztion pads under interior posts 14 — Yes

A5 Add anchor bolts or retrofit anchors Z 4.6 10.00150) Yes

B-2 Add bracing walls at dwelling exterior 3.

B-3 Install lighter roofing 16 35

B4 Install plywood/OSB or steelframe at garage front [ 3.0___ Yes

B-5 Change exteriorwallfinish 1.0 2.5 Jovby

B-8 Improve bracing at perimeter walls below lowest | 4.0 7.00\14.0/ Yes
floor R

c-2 Repair cut structural framing 1.5

C-3 Repair deteriorated stucco 2.0

c4 Repair deteriorated foundation 0643

D-1 Strap exterior chimney to roof and floors 1.0

D-2 Provide bracing andflexible waterand gas s Yes
connections for water heater

D-3 Provide earthquake-activated gas shut-off valves 1.0 Yes

D4 Anchor exterior stairs, deck and porch roof . Yes

E-3 Repair footing cracks 2.7 z

E-6 Improve rain water routing away fromfoundati 1.3).6 Yes

Priority Retrofits: For this dwelling, the Structural Score canbe increased by asmafyas 31.3 1reérofn points
e to (Secton G,
C " (fromTable 5, using|

1f Structural Score plus PRIORITY retrofit points). This will result in an improved Struct
improved Structural Score).

All Retrofits: For this dweling, the Structural Scorecan be incresggb{as many 3s 38.6 retrofit points (insert sum of ALL
points for circled items). This will incresse the Structural Sco= to (Seaon G, ltem 1f structurd score plus ALL points
circled above). This willresultin an improved Structural Gradeof __B_ _ (from Table 5, using improved Structural Score).

DISCTATMER
THE APPLIED TECHNOLOGY COUNCILAND FEMA MAKENO WARRANTY, EXPRESSED OR IMPLIED, AS TO THE ABILITY
OF THE INSPECTED PROPERTY TO WITHSTAND EARTHQUAKES OR OTHER SEISMICACTIVITY, NORAS TO THE
COMPLETENESS OF THE FORM OR ITS ACCURACY, IN THAT MANY ASPECTS OF EARTHQUAKE ENGINEERING ARE
UNCERTAIN. THE PURPOSE AND VOLUNTARY USEOF THISFORM IS TO ASSESS WOOD-FRAME DWELLINGSFOR
POTENTIAL DAMAGE IN FUTURE EARTHQUAKES. THE FINDINGS AND EXPLANATIONS ARE LIMITED TO SEISMIC
VULNERABIUTY OF ARELATIVE NATURE ANDARENOT EXACT. THEY DEPEND ON THE DWELLING'S REGIONAL
LOCATION AND A VISUAL INSPECTION OF THE DWELLING FROMACCESSIBLE LOCATIONS, WITH NO EXPOSURE OF
CONCEALED CONDITIONS, NO REVIEWOF CONSTRUCTION DOCUMENTS, NO MATERIALS TESTING, NO STRUCTURAL
ANALYSIS AND NO SUBSURFACE INVESTIGATION.

WITH REGARD TO INFORMATION CONTAINED IN CAL EMA'SMYPLAN WEBSITE, THE STATE OF CALIFORNIA AND THE
DEPARTMENT OF CONSERVATION MAKE NO REPRESENTATIONS OR WARRANTIES REGARDING THEACCURACY OF
LIQUEFACTION ZONES, LANDSLIDE ZONES, EARTHQUAKE FAULT ZONES OR FAULT TRACES, OR THE DATA FROM
WHICH THESE ZONES AND FAULT TRACES WERE DERIVED. NETHER THE STATE NOR THE DEPARTMENT SHALL BE
LIABLE UNDERANY CIRCUMSTANCESFORANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES WITH RESPECT TO ANY CLAIM BY ANY USER CRANY THIRD PARTY ON ACCOUNT OF OR ARISINGFROM
THE USE OF THIS INFORMATION.
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H. Improving the Seismic Performance Grade

The Structural Score and Seismic Performance Grade may be altered asa resm of seismic retrofitor by a more in-depth seismic
evaluation of the dwelling and the sz by 3 qualified i d design p id on thess issues is provided in
Chapter 8.

|f seismic retrofit is being considersd, the Structural Score could be increased (and the Seismic Performance Grade potentially
increased) by retrofitting conditions that would allow the elimination or reduction in penaltes, if any, for the following items:

-+

Item Retrofit Description Points [circle zpplicable Priority
number)

Al Provide continuous reinforced concrete 4.2
foundation K

A3 Provide foundztion pads under interior posts 14 — Yes

A5 Add anchor bolts or retrofit anchors Z 4.6 10.00150) Yes

B-2 Add bracing walls at dwelling exterior 3.

B-3 Install lighter roofing 16 35

B4 Install plywood/OSB or steelframe at garage front [ 3.0___ Yes

B-5 Change exteriorwallfinish 1.0 2.5 Jovby

B-8 Improve bracing at perimeter walls below lowest | 4.0 7.00\14.0/ Yes
floor R

c-2 Repair cut structural framing 1.5

C-3 Repair deteriorated stucco 2.0

c4 Repair deteriorated foundation 0643

D-1 Strap exterior chimney to roof and floors 1.0

D-2 Provide bracing andflexible waterand gas s Yes
connections for water heater

D-3 Provide earthquake-activated gas shut-off valves 1.0 Yes

D4 Anchor exterior stairs, deck and porch roof . Yes

E-3 Repair footing cracks 2.7

E-6 Improve rain water routing away fromfoundati 1.3).6 Yes

1f Structural Score plus PRIORITY retrofit points). This will result in an improved Structusl Grade
improved Structural Score).

All Retrofits: For this dweling, the Structural Scorecan be incresggb{as many 3s 38.6 retrofit 9 insert sum of ALL
points for circled items). This will incresse the Structural Sco= to (Seaon G, Tiem 11 structural score plus ALL points
circled above). This willresultin an improved Structural Gradeof __B_ _ (from Table 5, using improved Structural Score).

pm Table 5, usng

DISCTATMER
THE APPLIED TECHNOLOGY COUNCILAND FEMA MAKENO WARRANTY, EXPRESSED OR IMPLIED, AS TO THE ABILITY
OF THE INSPECTED PROPERTY TO WITHSTAND EARTHQUAKES OR OTHER SEISMICACTIVITY, NORAS TO THE
COMPLETENESS OF THE FORM OR ITS ACCURACY, IN THAT MANY ASPECTS OF EARTHQUAKE ENGINEERING ARE
UNCERTAIN. THE PURPOSE AND VOLUNTARY USEOF THISFORM IS TO ASSESS WOOD-FRAME DWELLINGSFOR
POTENTIAL DAMAGE IN FUTURE EARTHQUAKES. THE FINDINGS AND EXPLANATIONS ARE LIMITED TO SEISMIC
VULNERABIUTY OF ARELATIVE NATURE ANDARENOT EXACT. THEY DEPEND ON THE DWELLING'S REGIONAL
LOCATION AND A VISUAL INSPECTION OF THE DWELLING FROMACCESSIBLE LOCATIONS, WITH NO EXPOSURE OF
CONCEALED CONDITIONS, NO REVIEWOF CONSTRUCTION DOCUMENTS, NO MATERIALS TESTING, NO STRUCTURAL
ANALYSIS AND NO SUBSURFACE INVESTIGATION.

WITH REGARD TO INFORMATION CONTAINED IN CAL EMA'SMYPLAN WEBSITE, THE STATE OF CALIFORNIA AND THE
DEPARTMENT OF CONSERVATION MAKE NO REPRESENTATIONS OR WARRANTIES REGARDING THEACCURACY OF
LIQUEFACTION ZONES, LANDSLIDE ZONES, EARTHQUAKE FAULT ZONES OR FAULT TRACES, OR THE DATA FROM
WHICH THESE ZONES AND FAULT TRACES WERE DERIVED. NETHER THE STATE NOR THE DEPARTMENT SHALL BE
LIABLE UNDERANY CIRCUMSTANCESFORANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES WITH RESPECT TO ANY CLAIM BY ANY USER CRANY THIRD PARTY ON ACCOUNT OF OR ARISINGFROM
THE USE OF THIS INFORMATION.
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H. Improving the Seismic Performance Grade

The Structural Score and Seismic Performance Grade may be altered asa resm of seismic retrofitor by a more in-depth seismic
evaluation of the dwelling and the sz by 3 qualified i d design p id on thess issues is provided in
Chapter 8.

|f seismic retrofit is being considersd, the Structural Score could be increased (and the Seismic Performance Grade potentially
increased) by retrofitting conditions that would allow the elimination or reduction in penaltes, if any, for the following items:

-+

Item Retrofit Description Points [circle applica Priority
number)

Al Provide continuous reinforced concr, 4.2 A
foundation \

A3 Provide foundztion pads under iﬁriof posts 14 — Y&

A5 Add anchor bolts or retrofit angflors Z 4.6 10.00150) Yas\

B-2 Add bracing walls 2t dwelling gikterior 3. \

B-3 Install lighter roofing I/ 16 35 \

B4 Install plywood/OSB or steel frame at garage front | 3.0 Yes \

B-5 Change exteriorwallfinish 1.0 2.5 Jovby \

B-8 Improve bracing at perimetdr walls below lowest | 4.0 7.00\14.0/ Yes
floor

c-2 Repair cut structural framin 1.5

Cc-3 Repair deteriorated stucco 2.0 |

c4 Repair deterioratad foundatifn 0.6 A3 | |

D-1 Strap exterior chimney to rooland floors 1.0 /

D-2 Provide bracing andflexible wagerand gas s Yes
connections for water heater \ /

D-3 Provide earthquake-activated gas\\ut-offvalves 1.0 5

D4 Anchor exterior stairs, deck and poM roof . és

E-3 Repair footing cracks N\ 2.7

E-6 Improve rain water routing away from fowgati 13 )p6 S| Yes

Priority Retrofits: For this dwelling, the Structural Score canbe increased by as manyas 1.0 FPRIOR 1reérofn points

(insert sum of points forcircled items indicated as PRIORITY retrofits). This will increase Structura Score to 8 (Secton G,
1f Structural Score plus PRIORITY retrofit points). This will result in an improved Structurl Grade of __C (from Table 5, using|
improved Structural Score).

All Retrofits: For this dweling, the Structural Scorecan be ing
points for circled tams). This will incresse the Structural Scgfe
circled above). This willresultin an improved Structural Gride

W35 many 3s 38.6 retofit points (insert sum of ALL
Section G, lt=m 1f structura score plus ALL points
(from Table 5, using improved Structural Score).

DISCTATMER
THE APPLIED TECHNOLOGY COUNCILAND FEMA MAKENO WARRANTY, EXPRESSED OR IMPLIED, AS TO THE ABILITY
OF THE INSPECTED PROPERTY TO WITHSTAND EARTHQUAKES OR OTHER SEISMICACTIVITY, NORAS TO THE
COMPLETENESS OF THE FORM OR ITS ACCURACY, IN THAT MANY ASPECTS OF EARTHQUAKE ENGINEERING ARE
UNCERTAIN. THE PURPOSE AND VOLUNTARY USEOF THISFORM IS TO ASSESS WOOD-FRAME DWELLINGSFOR
POTENTIAL DAMAGE IN FUTURE EARTHQUAKES. THE FINDINGS AND EXPLANATIONS ARE LIMITED TO SEISMIC
VULNERABIUTY OF ARELATIVE NATURE ANDARENOT EXACT. THEY DEPEND ON THE DWELLING'S REGIONAL
LOCATION AND A VISUAL INSPECTION OF THE DWELLING FROMACCESSIBLE LOCATIONS, WITH NO EXPOSURE OF
CONCEALED CONDITIONS, NO REVIEWOF CONSTRUCTION DOCUMENTS, NO MATERIALS TESTING, NO STRUCTURAL
ANALYSIS AND NO SUBSURFACE INVESTIGATION.

WITH REGARD TO INFORMATION CONTAINED IN CAL EMA'SMYPLAN WEBSITE, THE STATE OF CALIFORNIA AND THE
DEPARTMENT OF CONSERVATION MAKE NO REPRESENTATIONS OR WARRANTIES REGARDING THEACCURACY OF
LIQUEFACTION ZONES, LANDSLIDE ZONES, EARTHQUAKE FAULT ZONES OR FAULT TRACES, OR THE DATA FROM
WHICH THESE ZONES AND FAULT TRACES WERE DERIVED. NETHER THE STATE NOR THE DEPARTMENT SHALL BE
LIABLE UNDERANY CIRCUMSTANCESFORANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES WITH RESPECT TO ANY CLAIM BY ANY USER CRANY THIRD PARTY ON ACCOUNT OF OR ARISINGFROM
THE USE OF THIS INFORMATION.
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Example Summary

e Started with a “D”
— Poor performer, DR: 20 to 100%
— Un-braced cripple walls
— No foundation anchor bolts

e After retrofits, moved uptoa CorB

— Fair to Good performer
— 10 to 60%, to 0 to 50%



Final Comments

Procedures can be applied across all high
seismic hazard zones in the U.S.

Utilizes a broad set of seismic hazard data,
including online maps

Seismic performance grades are tied to
expected loss ratios, albeit broad

Ample examples in both assessment and
retrofit manuals



Thank you ...



