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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

1. Introduction & Understanding Rapid Visual Screening
Procedure

The FEMA P-154: “Report, Rapid Visual Screening of Buildings for Potential Seismic
Hazards: A Handbook, 3" Edition”, is the first of a two-volume publication on recommended
methodology for rapid visual screening of buildings for potential seismic hazards. The
technical basis for the methodology, including the scoring system and its development, is
contained in the companion volume, FEMA P-155 report, Rapid Visual Screening of Buildings
for Potential Seismic Hazards: Supporting Documentation (FEMA, 2015). Both this document
and the companion document are third editions of similar documents first published by FEMA
in 1988 and updated in 2002.

The rapid visual screening (RVS) procedure has been developed to identify, inventory,
and screen buildings that are potentially seismically hazardous. Once identified as potentially
hazardous, such buildings should be further evaluated by a design professional experienced in
seismic design to determine if, in fact, they are seismically hazardous. The RVS procedure
uses a methodology based on a sidewalk survey of a building and a Data Collection Form,
which the person conducting the survey completes, based on visual observation of the building
from the exterior, and if possible, the interior. Buildings may be reviewed from the sidewalk
without the benefit of building entry, structural drawings, or structural calculations. Reliability
and confidence in building attribute determination are increased, however, if the structural
framing system can be verified during interior screening or using construction documents.

The two-page Data Collection Form (shown in Figure 1 and 2) includes space for
documenting building identification information, including its use and size, a photograph of the
building, sketches, and documentation of pertinent data related to seismic performance. Based
on the data collected during the survey, a score is calculated that provides an indication of the
expected seismic performance of the building.
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Rapid Visual Screening of Buildings for Potential Seismic Hazards

FEMA P-154 Data Collection Form

Level 1
HIGH Seismicity

Address:
dip:
Other Identifiars:
Building Mams:
Usa:
Latituda: Longituda:
PHOTOGRAFH g S
Sereanans): DiateiTime:
No. Storiea:  Abave Grade: Below Grode: Year Built: 0 ExT
Total Floor Area (aq. ft): Gl Yiear:
Additions: [ More [ Yes, Year(s) Buit:
Occupancy:  Assembly  Commersisl Emer. Serdges [ Historic ] Shebier
ndusmial  Office Eghoal O Govermment
ility Wierehouze Residential, &LUinix
Soil Type: [JA [B Oc Oo O [OF ome
Hed  fwg  Dense S Soft Poor  FONK axsume Tyme DL
Rock Raock Sail Seil Eail Sod
Geologic Hazarda: Liquefaction: YesNo/DNK Londsiite: YesNoDNK Sur. Rupt: YesNoDhe
Adjacency: [ Pounding [ Fafling Hazzis from Taller Agjacent Building
e gularitiss: [ verical {typeiseverity)
O Ptan ype)
Extarior Falling ] unbraced Chimneys O] Heawy Cladding or Heawy Veneer
Hazarda: [ Pampsts O Appendages
O omer:
COMMENTS:
SKETCH 0] sadiional skeiches or comments on separae page

BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, 5

Extarior: [ Patial ] anSises [ Aerial
Interior: O wene [ visisle [ Snieres
Drawings Reviewsd: [ ves [ mo

Sa0il Type Source:

Geologic Hazards Source:

Contact Parson:

LEVEL 2 SCREENING PERFORMED?
[ es, Final Level 2 Scare, 5
Monstnactural hazands? [ wes

] wa
O e

{Ara There Hazards That Trigger A

Dedailed Structural Evaluation?

[ Pounding potential (unless 5y
cut-aff, i knoami)

[ Faling hazards from saler adjacent
fouiiging

[ Gevlogic hazards or Soll Type F

[ significam damagedssteriortion 10
e sTuCtural sysEm

FEMA BUILDING TYPE Dolet | W1 WIA [ W & 2 E:x] a4 85 5] 2 =] PCY PCZ | RWH [ RM2 | URM MEH
Know WEF | @ [ BCO| KRN [ MRR | W | RN (T =] L=
awn INF) INF)

Basic Scare a6 32 L] 21 0 15 F1 7 13 FL 12 16 14 7 7 10 1.5
Sewere Vertical lrregulsrity, WLr -2 12 -2 -1.0 1.0 -4 -0 0.8 L 10 0.7 -0 Rk ] 0.9 L 27 L
Modemie Verical imegulariy, Vi o7 €7 T 1.6 2.6 -7 06 0.5 -3 06 0.4 L5 k] 0.3 -3 -4 L
Plan Iregularity, Pui -1 10 -0 1.8 T Rk A7 0.6 06 -ILE 0.3 47 06 0.7 47 -4 L
Pre-Code -1 10 09 1.6 2.6 -3 -6 0.2 -4 T 0.1 435 03 0.3 -3 oo LA
Pozi-Benchmark 16 13 22 14 14 11 15 HA 14 21 HA an 4 21 1 KA 1.2
Sol Type A orB 0.1 03 03 04 0.6 L&) 0§ 0s o4 05 03 0.6 o4 0s o5 3 03
Soil Type E (1-3 wiories] 0.2 o2 01 1.2 4.4 0z -1 0.4 o L1 0.2 €3 01 0.1 € <2 L4
Sol Type E (= 3 sfories] 0.3 06 0.9 1.6 .6 A -6 0.4 05 A7 0.3 MA 04 0.5 L6 02 MA
Mirimum Score, S 1.1 09 o [ 05 06 0.3 [ a3 0.3 d Q.2 02 d 03 02 1.0
FINAL LEVEL 1 SCORE, 5112 Swn:

EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED

Detailed Structural Evaluation Required?
O es, unmown FEMA building type or omer building
[ *es, score less than out-of
O +es, siher hazarss present
Ne

Detailed Monstructural Evaluation Recommendsd? jcheck ons)

O *es, nonstrechural hazards identified that should be evaluaied

1 Ho, monstuctural hazards exist that may reguire mifigation, but 2
oewiled evaluation is not necessary

O Ne, o nenstructural nazands igentified [ DN

Where information cannot be verified, screener shall nofe the following: E3T = Estmated or unveliabde data OR  DNK = Do Not Know

TR = emem-reasig Tame

Legend: 3
BR = Braced frame

= P

eirrorced
S0 = Shesr wall

eencreke URKITNT = Unrer

TU=Tikwp

dorced masoary inal MH = Manumciured Housng  FL = Flesatle alaphragm
LM = Light meisl RD = Figd diaphragm

Figure 1. RVS Level 1 Data Collection Form for High seismicity region
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Rapid Visual Screening of Buildings for Potential Seismic Hazards Level 2 (Optional)
FEMA. P-154 Data Collection Form HIGH Seismicity
Optional Level 2 data collection to be persormed by a civl or stuctural enginesning peofessiona, archinect, or graduate shudent with background in selsmic evaluaion or design of buildings.
Bldg Name: Final Level 1 Score: | Sir= {do nof consider Sued
Soreanar: Lawal 1 Irmegularity Modifiera: | Verbcal ireguianty, Vi, = | Plan Imeguianty, Fy; =
DataiTima: ADJUSTED BASELINE 3CORE: | S°= (5, — Vi — Pl =
STRUCTURAL MODIFIERS TO ADD TO ADJUSTED BASELINE SCORE
Topic Statement (F statement is true, aircle the “Yes” moaifiar; othervise cross out the modifier) Yoz Subtotals
Verical Sloping WM building: There is at least a full story grode change from one side of the building to e ather. -1.2
Irreguiarity, V.. | Site Ner-W1 building: There is ot least a full story grade change from one side of the building to the other. 0.3
WWeak WA building cripple wall: An unbraced cripple wall is visible in the crawl space. 0.6
anddar Wi house over garage: Undemeath an occupied stary, there is 2 garage cpening without 2 steel moment frame,
Soft Story | and fere s less than & of wall en the same line (for mutiiple occupied ficors above, wse 16" of wall minimum). -12
{eireie ane [ W\ A building opan front: There are openings at the ground story {such as fior parking) aver at least 50% of the
maximum} | length of the building. -1.2
Mer-W1 bulding: Length of lateral sysbem at any story is bess than 50% of that at story above or height of any
story is more fhan 2.0 fimes the height of the story above. 0.8
Mor-W1 builkding: Lengdh of lateral system at any story is between 30% and 75% of that at siory abowe or height
of ary story is between 1.3 and 2.0 fimes the height of the shory abave. .5
Sethack Verical elements of fe kateral system at an upper siory are outboard of fose at the story below causing the
dinphragm fo cantilever ot the offset. -1.0
Verbcal elements of fie kateral system at upper stories are inboard of those ot lower shoies. .5
There is an inplane offset of the lateral elements that i greater fian the length of the elements. 0.3
Short C1,C2,C3 PC1,PC2,RIM, RM2: Af least 20% of columns {or piers) dkong a column Bne in the kateral system have
Column heightffepth ratios less than 50% of the nominal heightidepth rafio at fhat level. .5
Pier C4.C2,C3,PC4PC2 R RME: The: ealumn deph (o pier width) is less than one half of the depth of the spandred,
or there are infill walls or adjacent floors that shorten the column. 0.5
Spiit Level | There is o split kevel ot one of the fleor levels or ot the rof. 0.8
Criher There is anather chsenable severs vertical imeguiceity that chviously affects the building's sessmic performance. 10| =
Imegularity | There is another ohservable mederate vertical imequiarity that may affect the building's seismic performance. 05 | ffapar -13)
Plan Torsional imegularity: Lateral system does not appear refotively well distibuted in plan in either or both directions. (Do nat
Irreguianity, FL; | induge the WA open front imequlaniy Ksted above 07
Mon-parallel system: There are one or more major vertical elements of the lateral system that ane not orhegonal to each other. 0.4
Reenirant comer: Both projections from an inerior cormer exceed 25% of the overall plan dimension in that direction. 0.4
Diaphragm opening: There is an apening in the dizphragm with a width over 50% of the totol daphragm widh ot that [evel. 0.2
1, C2 buiiding out-of-plane offset: The eaderior beame do not align with the columns in plan. -04 | A=
Criner imegulasity: There is another observable plan imegularty that oiviously affects the bullding's seismic perdomance. .7 | [Copar-11)
Redundancy The building has ot least two bays of lateral elements on each side of e building in each direction. Hl3
Pounding Building is separated from an adjacent siucture The fioars do not align vertically within 2 feet. | (Cap ol -1.0
by less than 1% of the height of fhe shorter of the | One building is 2 or more sionies tller anthe ofer. | pounding -1.0
bwilding and admcent structure and: The building is at the end of the block. | mogifers ar-1.2) | 0.5
52 Building “K bracing geomeiry is visible. -1.0
4 Building Flat plate serves as the beam in the moment frame. 0.4
PC1RAM Bldg | There are roof-to-wall fies that are visitle or kniown from drowings that do not rely on cross-grain bending. (Do not comibine with +H3
post-banchmark or refrof modifier,)
PC1RMY Bldg | The bulidng has closely spaced full height intemor walls: {rather than an intemor space with few walls such as in 2 warehouse). Hl3
LIRM (Gable walls are present. 0.4
MH There is a supplemental seismic bracing system provided between the cariage and the ground. +.2
Retrofit Comprehensive seismic refrofit is visible or known from drawings. 4 | M=
FINAL LEVEL 2 SCORE, §5,,={5"+V,,+ P, + M} = 5, Transfer to Level 1 form)
There is cbsarvable domage or deteriore@ion or another condition that negatively affects the bullding's seismic performance: [ Yes [ Mo
If yes, describe the conditian in the comment box helow and ndizate on the Level 1 form that getaied evaluation is equired independent af the hullding's score.
OBSERVABLE NONSTRUCTURAL HAZARDS
Location Statement {Check “Yes"or o Yes No Comment
Extenor There is an uniraced unreinforced masonry parapet or unbroced unreinfiorced masonry chimney.
There is heavy cladding or heavy veneer.
There is a heavy canopy over exit doors or pedestrian walkways that appears inadequately supported.
There is an unreinforced masonry appendage owver exit doors or pedestrian walkways.
There is a sign pasted on the building that indicates hazardous materials are present.
There is a taller adoocent bullding with an unanchored URM wall or unbraced URM parapet or chimney.
Criher oftserved exterior nonstructural falling hazard:
Interiar There are hollow clay tile or brick partitions ot any stair or exit comidor.
Orner ooserved interior nonstructural falling hazand:
Estimated Monstructural Seismic Performance (Check apprmpniate box and transfer i Level 1 frm conciusions)
[ Potential nensiruchural hazards with significant theeat te ocoupant life safety —»Detoiled Nonsiruciural Evaluation recommendad
O Monstructural hazards identified with significant threat to oocupant life safety —But no Detailed Monstructural EvaluzSon required
] Low or no nonstructural hazard Sweat to occupant e safety —>Mo Detailed Nonstructural Evaluation reguired
Comments:

Figure 2. RVS Level 2 Optional Data Collection Form for High seismicity region.
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Once the decision to conduct rapid visual screening for a community or group of
buildings has been made, the screening effort can be expedited by pre-field planning, including
the training of screeners, and careful overall management of the process.

Completion of the Data Collection Form in the field begins with identifying the primary
structural seismic force-resisting system and structural materials of the building. Basic Scores
for various building types are provided on the form, and the screener circles the appropriate
one. The screener modifies the Basic Score by identifying and circling Score Modifiers. The
Score Modifiers are related to observed performance attributes and are then added (or
subtracted) to the Basic Score to arrive at a Final Score. A more detailed screening of the
building can be documented by using the optional form presented on the second page of the
Data Collection Form. This optional form allows the user to adjust the Final Score with
additional Score Modifiers. Basic Scores, Score Modifiers, and Final Scores relate to the
probability of building collapse, should a rare earthquake occur (that is, a ground shaking level
equivalent to the Maximum Considered Earthquake (MCE) currently used in national design
and evaluation standards for the evaluation of existing buildings). Final Scores typically range
from 0 to 7, with higher scores corresponding to better expected seismic performance and
a lower potential for collapse.

The scores are based on average expected ground shaking levels for the seismicity
region and are intended to reflect the seismic design and construction practices for that region.
In general, there are little or no seismic design requirements in Low seismicity regions, limited
seismic design requirements in Moderate seismicity regions, and extensive seismic design
requirements in Moderately High, High, and Very High seismicity regions. Consequently, a
building in a high seismicity region will have generally been constructed with more seismic
resistance than a similar building in a Low seismicity region. Seismic design and construction
practices, however, vary regionally and are not necessarily uniform across regions of similar
seismic risk. Western states and particularly California have historically imposed stricter
seismic design requirements sooner than other places, in large part because of greater
awareness among design professionals. Moderately High, High, and Very High seismicity
regions in other areas may have no seismic design provisions or may have only just recently
adopted and begun to enforce seismic design provisions. The methodology provides Score
Modifiers to adjust scores to reflect buildings built before seismic provisions were implemented
(known as “pre-code”) and after modern seismic provisions were required (known as the
“benchmark” year). By identifying pre-code and benchmark years that accurately reflect the
local design and construction practices, the RVS procedure can be implemented in any area.
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In this edition (FEMA P-154), seismicity regions have been updated to consider risk-
targeted Maximum Considered Earthquake (MCER) ground motions. These ground motions
are described in more detail in FEMA P-155. Figure 3 provides a map of seismicity regions in
the United States.

Region of Seismicity
N Notes:
I very High (1) Based on NEHRP soil type B
- High (2) The seismicity at any site is
¢ calculated based on the highest

- Moderately High seismicity at any point in a county.

More accurate information on any
Moderate site can be obtained from the

USGS website:

- Low “‘ K usgs.g 'h

Figure 3.Map showing Very High, High, Moderately High, Moderate, and Low
seismicity regions in the United States. A different RVS Data Collection Form has been
developed for each of these regions.

The Data Collection Form used for rapid visual screening has now been extended with
an optional second page, where the first page represents a Level 1 screening and the second
page represents an optional Level 2 screening. The Level 2 screening is more detailed than the
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Level 1 screening, and requires greater expertise to complete, but it is still rapid and visual. In
both levels, the screener fills out the form and determines a score for the building. This score
provides an indication of the expected seismic performance of the building. The Level 2 score
can be higher than the Level 1 score (indicating less seismic risk), because Score Modifiers
within the Level 1 screening score have more conservative values. In some instances, the Level
2 score can be lower than the Level 1 score, because the Level 2 screening evaluates some
items in more detail and includes some items not covered by the Level 1 screening. For both
levels, the screeners require training, and, for quality assurance purposes, the screening
program must be overseen by a design professional knowledgeable in seismic design,
evaluation, and risk assessment.

There are five versions of each form as shown in Appendix A, one each for regions of
Low, Moderate, Moderately High, High, and Very High seismicity. The forms for Moderate,
Moderately High, High, and Very High seismicity regions vary only in the values assigned to
the Basic Scores and Score Modifiers and in the criteria used to assess pounding.

The entity that decides to conduct an RVS program may be a state legislature, city
council, private company, school district, or other organization and is known as the “RVS
Authority.” Use of RVS on a community-wide basis enables the RVS Authority to divide
screened buildings into two categories: those that are expected to have acceptable seismic
performance, and those that may be seismically hazardous and should be studied further. A
Final Score of 2 is suggested as a “cut-off,” based on present seismic design criteria. Using this
cut-off level, buildings with Final Score of 2 or less should be investigated by a design
professional experienced in seismic design.

If a building receives a high score (i.e., above a specified cut-off score), the building is
considered to have adequate seismic resistance to prevent collapse during a rare earthquake.
The building score reflects probability of collapse or partial collapse only, and is not meant to
be an indicator of the probability that the building will be usable following an earthquake. If a
building receives a low score on the basis of this RVS procedure, it should be evaluated by a
design professional experienced in seismic design. On the basis of a detailed inspection,
engineering analyses, and other detailed procedures, a final determination of the seismic
adequacy and the need for retrofit can be made.

Seismic Assessment of Existing Buildings Requires the following:
1) Rapid Visual Screening (Tier 1) (FEMA P-154) (Current Course )
2) Detailed Evaluation Phase (Tier 2) (ASCE41-13, FEMA P-807, FEMA P-58)
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**Screening Phase (Tier 1) uses a Rapid Visual Screening (RVS) methodology, while
the Tier 2 needs more detailed and sophisticated analysis

Table 1 provides a simplified comparison of all the seismic evaluation methods with
respect to the time required to perform the evaluation, the relative cost, and the qualifications
needed to perform the evaluation.

Table 1. Comparison of Prominent Seismic Evaluation Methods in the United States

Seismic Evaluation Tools |

Tiered Approach

_ \ Undamaged N HEEE 4d. 15 TiEns
FEMA P-154 ASCE 41-13 Tier 1 ASCE 41-13 Tier 2 FEMA P-807

Buildings

- FEMA P-58
For Forensic Engineering Purpose TEarthquake— s s
N 33"”;?5; ATC-20 Rapid ATC-20 Detailed =t iy
Time Required Minutes Hours Days Weeks

Relative Cost $ $$ $8% $583%

Trained building

Qualifications i
professionals

Structural engineers experienced in seismic evaluation and design

The procedure presented in the FEMA P-154 Handbook is meant to be the preliminary
screening phase of a multi-phase procedure for identifying potentially hazardous buildings.
Buildings identified by this procedure as potentially hazardous should be analyzed in more
detail by an experienced seismic design professional. The RVS method identifies building
attributes that may contribute to poor seismic performance, and conservative assumptions have
been made in developing the methodology. However, because rapid visual screening is
designed to be performed from the sidewalk, with interior inspection not always possible,
hazardous details will not always be visible, and seismically hazardous buildings may not be
identified as such. Conversely, buildings initially identified as potentially hazardous by RVS
may prove to be adequate.

The methodology presented here (FEMA P-154) can serve as an efficient step in
assessing risk as part of a broader seismic risk-management program. Its cost is 15 to 75
minutes of inspection time for each building of interest, plus travel time between buildings,
potentially several person-days of preparation time, and potentially several person-days to




Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

compile results into decision-making information. Its benefits can be much greater, potentially

eliminating the need for detailed seismic analysis of a large fraction of the buildings in

guestion. Each such detailed evaluation that is avoided can save hours, days, or more of effort

by an engineering professional.

2. Advantages and Limitations of the RVS Method

The RVS method described in FEMA P-154 has a number of advantages as well as

limitations that need to be understood when developing and implementing a screening program,
and when using the results.

2.1 Advantages of RVS

1)
2)
3)

4)

The primary advantages of the RVS method are speed and ability to use screeners who
are not necessarily structural engineers.

As noted above, RVS has a unique niche in the spectrum of available seismic evaluation
tools, as other tools require greater effort, expertise, and cost.

Because screening can be done quickly, large portfolios of buildings can be evaluated in
a cost-effective manner

The method has also been used by many different people and jurisdictions throughout
the United States for over 25 years. As a result, it has had a long track record of actual
use and opportunities for scrutiny and improvement, including both the second and third
edition updates of FEMA P-154.

2.2 Limitations of RVS

1)

2)

3)

Limited review—often only from the exterior, typically without the benefit of drawing
review, and without calculation—means the accuracy of the RVS method is anticipated
to be less than that of more detailed, time-consuming, and expensive reviews.
Determining the seismic force-resisting system is integral to the method (and to any
seismic evaluation). In some cases, the seismic force-resisting system cannot be
identified by a rapid visual screening because the structure is covered by architectural
finishes. A Detailed Structural Evaluation will be required to determine the building
type.

An interior review is desirable, but not always possible given either the available time
or access limitations. As such, interior hazards can be missed, and an understanding of
the structural system and some of its deficiencies is necessarily limited.
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4) The RVS method is applicable to conventional building types only. Bridges, large
towers, and other non-building structure types, however, are not covered by this
procedure.

5) In more detailed evaluation methods, drawings are reviewed and calculations are done,
providing a more refined understanding of the individual building’s structural
characteristics. With drawing review, it may be possible to spot deficiencies known to
be of concern that cannot be seen in a rapid visual screening. Seismic evaluation
calculations determine the relationship between demands on members and their
associated capacities and whether they are expected to have more desirable ductile
behaviors or less desirable non-ductile behaviors. The RVS method does not include
calculations, so assessments of seismic capacity are based on more general
considerations related to building type, geometric irregularities, and site soil conditions.

6) Because large numbers of buildings are often screened and the level of expertise can
vary widely, errors are inevitable. It is essential to have a thorough quality assurance
program to minimize the extent of the errors. Given the large data collection effort and
the potential flexibility in program goals, it is important to manage the program
thoughtfully and with organizational skill to derive the most efficient use of personnel
and to organize the collected information in the most useful way.

NOTE:The updated version of the FEMA P-154 Handbook (3™ Edition) provides
advice to help minimize the limitations of the method so that the program can be as successful

as possible.

3. Key Players in an RVS Program

Table 2 provides a description of the key players in an RVS program, including the
roles and responsibilities of each, as well as the recommended qualification for each position.
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Table 2. Key Players in an RVS Program

Description Examples Qualifications Responsibilities
RVS Entity that has State legislature, city Has authority to Sets the goals and objectives of the
Authority decided to council, school district, conduct an BVS program and describes how the
conduct an RVS private building owner. program. results will be used. Chooses the
program and will Program Manager and the
use the results. Supervising Engineer. Approves the
plan developed by the Program
Manager.
Program Entity that will Building department, Knowledgeable about | Defines the scope of the program
Manager manage the RVS qualified technical RV5. Capable of and develops the budget. Oversees
program on behalf | branch of government, managing the project. | implementation of the screening
of the RVS outside consultant. program. Allocates screener
Authority. resources to ensure efficient use of

their time and minimize travel time.
Program Manager likely has
administrative staff to develop the
record keeping system, conduct the
pre-field data collection, and
perform data entry.

Supervising Individual who will | Structural engineer (may | Structural engineer Selects and modifies the Data
Engineer provide the be the Program with a background in Collection Form. Determines the
technical expertise | Manager). seismic evaluation and | key seismic code adoption dates and
necessary to run rick assessments. benchmark years. Determines cut-
the RVS program. Understands RVS off score {with RV3 Authority and
methodology and its Program Manager). May train the
technical basis as screeners. Available for screeners to
described in FEMA P- | consult with during field screening.
133, Reviews completed forms. Assists in
interpreting the results of the
prograrm.
Level 1 Individual who will | Civil or structural Receives appropriate Performs Level 1 field screening.
Screener conduct Level 1 engineer, architect, FEMA P-154 training.
screenings of design professional,
buildings. building official,

construction contractor,
facility manager,
firefighter, architectural
or engineering student,
or another individual
with a general familiarity
or background in
building design or
construction.

Level 2 Individual who will | Civil or structural Receives appropriate Performs Level 1 and Level 2 field
Screener conduct both Level | engineering professional, | FEMA P-154 training. | screenings.

1 and Level 2 architect, or graduate

screenings of student with background

buildings. in seismic evaluation or

design of buildings.

4. Planning and Implementing an RVS Program

There are several steps involved in planning a successful RVS program. As a first step,
the RVS Authority should define the goals and objectives of the RVS program and describe

10
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how the RVS results will be used. The RVS Authority should then select a Program Manager to
manage the program and a Supervising Engineer to provide the technical expertise necessary to
conduct an RVS program. Next, the Program Manager, in consultation with the Supervising
Engineer, should define the scope of the project. Defining the scope is done in conjunction with
and concurrent to developing the project budget. Scope issues, such as deciding how many
buildings will be screened, screener resources and experience, and whether Level 2 screenings
will be performed, have a direct impact on the budget. Coordination is required to bring the
project scope and the budget in line with one another.

Once the project scope and the project budget have been defined by the Program
Manager and approved by the RVS Authority, implementation of the RVS program continues
with additional Pre-Field Activities, such as the following:

e Pre-field planning, including selection and development of a recordkeeping system, and
development of maps that document local seismic hazard information.

e Selection of the Data Collection Form based on the seismic hazard and review and
modification of the Data Collection Form for the individual needs of the RVS program.

e Selection and training of screening personnel.

e Acquisition and review of pre-field data, including review of available building files
and databases to collect existing information on the buildings to be screened (e.g.,
address, lot number, number of stories, design date) and identifying soil types for the
survey area.

e Review of existing building plans, if available.

Following the completion of these pre-field activities, field screening of individual
buildings is performed. The RVS program concludes after the screening data are checked for
quality and the screening results are filed in the record-keeping system or database. The RVS
Authority can then use the RVS results for decision making.

The general sequence of implementing the RVS procedure is depicted in Figure 4.

11
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Define the goals and

objectives of the RVS

program and how the
results will be used

Select the Program
Manager and the
Supervising Engineer

Define the scope of the
program and develop
the budget

!

Perform pre-field
planning

Select and modify the
Data Collection Form

Select and train the
screeners

!

Acquire and review of
pre-field building data

Review existing
construction drawings, if
available

Perform field screening
of buildings

Check the guality of the
screening data

File the screening data
in the record-keeping
system

RVS results available for
the RVS Authority to use
for decision making!

Figure 4. Rapid visual screening implementation sequence

12
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5. Selecting the RVS Program Manager and the Supervising

Engineer

The RVS Authority determines who will manage the RVS program. The Program
Manager is responsible for defining the program scope, developing the program budget, and
overseeing implementation of the screening program. The Program Manager must be
knowledgeable about RVS and capable of managing the project. Whether the RVS Authority
decides to manage the program itself or whether it decides to hire an outside consultant will
depend on the capabilities of the RVS Authority, as well as the size and complexity of the
program. If the RVS Authority is a building department, for example, it may be possible for
individuals within the department to manage the program. If the RVS Authority is a state
legislature, on the other hand, it will be desirable to hire a consultant to manage the program or
assign the task to a qualified technical branch of government.

A Supervising Engineer is also required to run a successful RVS program. The
Supervising Engineer should be a local practicing structural engineer with a background in
seismic evaluation and risk assessments. The Supervising Engineer should ideally also have
experience with the FEMA RVS methodology. If the Supervising Engineer is not
knowledgeable about the technical basis of FEMA P-154, he or she should become so by
reviewing both FEMA P-154 and FEMA P-155.

In addition to overall quality assurance, the Supervising Engineer has the following
responsibilities:

e Selecting and modifying the Data Collection Form.

e Determining key seismic code adoption dates for the area being screened.

e Determining benchmark years for the area being screened.

e Determining the cut-off score to be used in concert with the RVS Authority and
Program Manager.

e Training the screeners (alternatively, training courses may be available through FEMA).

e Being available for the screeners to consult with during the field screenings.

e Reviewing the completed forms.

e Providing assistance in interpreting the results of the RVS screening.

If the Program Manager is an experienced structural engineer, he or she can perform the
role of Supervising Engineer.

13
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5.1 Deciding Which Buildings to Screen

The RVS Program Manager may decide that because of budget, time, or other
constraints, priorities should be set and certain areas within the region should be surveyed
immediately, whereas other areas can be surveyed at a later time because they are assumed to
be less hazardous. An area may be selected because it contains an older building stock and may
have a higher density of potentially seismically hazardous buildings relative to other areas. For
example, an area with older buildings within the RVS Authority region that consists mainly of
unreinforced masonry buildings may be of higher priority than a newer area with mostly
warehouse facilities, or a residential section of a city consisting of wood frame single-family
dwellings.

The Program Manager may also decide that only buildings with certain attributes, such
as a particular building type or occupancy, will be screened. For example, it may be decided to
screen only school buildings.

5.2 Determining Screeners

Potential RVS screeners for Level 1 range from individuals with a general familiarity or
background in building design or construction to experienced engineers and architects.
Engineers and architects are likely to be more costly on an hourly basis than nonprofessionals,
but this cost may be offset by the efficiency of the screener in the field, and the increased
accuracy of the screenings, which in turn reduces the Supervising Engineer’s effort. Of course,
if the decision has been made to perform Level 1 and Level 2 screenings of all buildings at the
same time, then all the screeners must be engineers or other qualified professionals.

Level 1 screeners should be generally familiar with the design and construction of
buildings. This could include knowledge or hands-on experience with the structural elements of
a building or historical interest in building materials or construction practices. All Level 1 and
Level 2 screeners should receive the appropriate amount of FEMA P-154 training to help
ensure competency.

6. Instructions of Filling Data Collection Form level |
1) Selection of the Data Collection Form
There are five Data Collection Forms, one for each of the following five regions of
seismicity: Low, Moderate, Moderately High, High, and Very High. Each Data Collection
Form has a Level 1 page and an optional Level 2 page. Full-sized versions of each form are
provided in Appendix A.

Determination of Seismicity Region

14
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To select the appropriate Data Collection Form, it is first necessary to determine the
seismicity of the region that is to be screened as mentioned at the right top corner of Level 1
form as shown in the below image.

Rapid Visual Screening of Buildings for Potential Seismic Hazards
(Adopted from FEMA P-154 Data Collection Form)

LEVEL 1

MODERATE Seismicity

If the RVS program covers a large geographic area, different seismicity regions may
apply for different building sites. The seismicity region can be determined by finding the
county covering the surveyed region on the seismicity maps provided in Fig. 3, and identify the
corresponding seismicity region. Each county shown in the Fig. 3 maps is assigned its
seismicity designation on the basis of the highest seismicity in that county, even though it may

only apply to a small portion of the county.

Table 3 can then be used to select the appropriate seismicity region, assuming that the
highest seismicity level defined by the parameters in Table 3 shall govern.

Table 3. Seismicity Region Determination from MCER Spectral Acceleration Response

(ASCE/SEI 41-13)

Low

less than 0.250g

less than 0.100g

Maoderate

greater than or equal to
0.250g but less than 0.500g

greater than or equal to
0.100g but less than 0.200g

Moderately High

greater than or equal to
0.500g but less than 1.000g

greater than or equal to
0.200g but less than 0.400g

High

greater than or equal to
1.000g but less than 1.500g

greater than or equal to
0.400g but less than 0.600g

Very High

greater than or equal to
1.500g

greater than or equal to
0.600g

Notes: g = acceleration of gravity in horizontal direction

15
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2) Building Identification

MODERATE Seismicity
AdAress: . oo City: oo
Other ID: ... Use: e
Building Name: ...
Latitude: ... S s
Longitude: ..o Sl
LT LT = SRR Date/Time: ... ...l
Notes:
Latitude and Longitude and Site Seismicity
Ss: Spectral Acceleration Response (Short Period) or 0.2 Sec.
Si: Spectral Acceleration Response (long Period) or 1 Sec.
3) Building Information
lestories - Above Ground: ......... Below Ground: ............. Year Built: ... O Est
Total Floor Area (sft): ... Code Year: ............cccociiiiiien.
Additions: O None OYes, YearsBuilt:. ...
Occupancy: O Assembly O Commercial O Emergency Services [ Historic
O Industrial O Office O Schools O Government
O Utility [0 Warehouse [ Residential, #Units: [ Shelter
Soil Type: O A: Hard Rock O C: Soft Rock O E: Soft Sail
O B: Normal Rock [0 D: Hard Soil / DNK [ F: Poor Soll
Geohazards: L iq uefaction: O Yes, O No, O DNK
Landslide: O Yes, OO No, OO DNK
Surface Rupture: O Yes, O No, O DNK
Adjacency: O Pounding O Falling Hazards from Taller Adjacent Building
Irregularities: O Severe Vertical Irregularity O Plan Irregularity
O Moderate Vertical Irregularity
O Unbraced Chimneys O Heavy Cladding or Heavy Veneer
Ex terior Falling
Hazards: O Parapets O Appendages
O Other:

16




Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

#Stories - Above Ground: Mention the number of floors above the natural ground level.
The number of stories is a good measure for the height of the building.

# Stories - Below Ground: Mention the number of floors below the natural ground level.

#Year Built: Mention the year in which the building was completed. If the “year built”
cannot be available in some cases. At this case, the screeners can make estimation of building’s
year built by looking at the architectural and built styles from the street. If the screener fills that
year built by approximation basic, check the EST box beside so that the data can be known as
estimated.

# Total Floor Area (sqft): Mention the total floor area of the building in square feet
unit. If the building is multistoried, total floor area can be estimated by multiplying floor area
of one story by the number of floors. The purpose of this data is to estimate the building cost or
value and to estimate the occupancy load. If the building total floor area is on approximate
basic, please put “EST” behind the data.

#Code Year: Describe the year of the building code that was used to design the
building. “Code Year” can be checked on the drawings of the building. Some buildings may be
constructed without following any Building Code or may be constructed before the Building
Code was adopted. If the “Building Code” is not known, leave it blank.

#Additions: This information is related to the separate portions of the main building.
Some extra or extended buildings are constructed attached to the main building. Extended
building may be constructed as independent structures with separate joints or may be integrally
attached to the main building. If additional buildings are present, the “YES” box should be
checked and the built year for that additional building should be enumerated. If the year the
addition was on the estimate basic, “EST” should be added beside the year data

4) Occupancy

Occupancy: O Assembly O Commercial O Emergency Services 0O Historic
O Industrial O Office O Schools O Government
O Utility O Warehouse O Residential #Units: O Shelter

17
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Check the relevant use or occupancy of the building. In RVS Form, there are 9 general
occupancy classes and 3 occupancy designations, Table (4). These occupancy types can be
correlated with the “Use” of the building. For example, the restaurant building is surveyed,
screener may fill the “Use” as “Restaurant” and he or she can choose the “Occupancy” as
“Commercial”. If the building doesn’t not fall on these mentioned occupancy classes, detailed
explanations should be included in the “Comments” section. For occupancy designation,
screener can check the relevant block; Historic, Government, or Shelter. Some school
occupancies are used as an emergency, the screener will circle “School” and check the
“Shelters” box.

Table 4. Occupancy Classes and Occupancy Designations

Assembly Public assembly where 300 or more people gather. Examples include theaters, auditoriums,

community centers, performance halls, and churches.

Commercial Retail and wholesale businesses, financial institutions, restaurants, parking structure, and

light warehouses.

Emergency Services  (Critical facilities including police, fire stations, hospitals, and communication centers.

Industrial Large facilities including factories, assembly plants, and heavy manufacturing facilities.
Office Typical office buildings that house clerical and management functions.
Residential Houses, townhouses, dormitories, motels, hotels, apartments and condominiums, and

residences for the aged or disabled.

School All public and private educational facilities from nursery school to university level.

Warehouse Large warehouses used for product and commercial warehouses. (In FEMA - 154

Second Edition “Industrial” class included large warehouses).

Utility Water, wastewater, power, gas, and electric facilities. (Captured as “Industrial” class
facilities in FEMA - 154 Second Edition).

Government Local, state, and federal non-emergency related buildings.
Historic Many variations from community to community.
Shelter Designated shelters or buildings specifically identified as shelters for post-event occupancy

("Emergency Services")
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5) Soil Type

Soil Type: [ A: Hard Rock 0 C: Soft Rock O E: Soft Soil
O B: Normal Rock O D: Hard Soil / DNK O F: Poor Soll

The soil type should be identified and documented on the Data Collection Form (see
Figure above) during pre-field planning. If the soil type has not been determined as part of
that process, it needs to be identified by the screener during the building site visit. If there is
no basis for classifying the soil type, “DNK” should be selected and Soil Type D should be
assumed.

Table 5. Soil Type Definitions (ASCE/SEI 7-10)

Undrained Shear

Soil Type/Site Standard Blow | Strength of the
Class Shear Wave Velocity', V*° Count', N upper 100ft}, s,
A. Hard Rock [ V;*° = 5000 ft/s
B. Rock 2500 ftfs < V,*® < 5000 ft/s
C. Very Dense | 1200 ft/s < V5 < 2500 ft/s N >50 5,>2000 psf
Soil and Soft
Rock
D. Stiff Soil 600 ftfs < V% < 1200 ft/s 15 <N <50 1000pst <5, <
2000 psf
E. Soft Clay Soil | V5° < 600 ft/s N <15 s, < 1000 psf

More than 10 feet of soft soil with plasticity index PI > 20,
water content w > 40%, and s, < 500 psf

F. Poor Soil Soils requiring site-specific evaluations.

e Soils vulnerable to potential failure or collapse under seismic
loading, such as liquefiable soils, quick and highly-sensitive clays,
collapsible weakly-cemented soils.

e  Thicker than 10 feet of peat or highly organic clay.
e Very high plasticity clays (25 feet with PI > 75).
e  More than 120 ft of soft or medium stiff clays.

! Average values.
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6) Geohazards

Geohazards: Liquefaction: O Yes, O No, OO0 DNK
Landslide: O Yes, O No, 00 DNK
Surface Rupture: O Yes, O No, OO0 DNK

NOTE: If the height of the slope is greater than the distance from the nearest side of the
building to the slope, a potential landslide hazard block should be checked on the Data

Collection Form. Refer to figure below for landslide hazard potential.

Distance to Distance to

Downhill Slope Uphill Slope (D) it If the height of the slope is greater than the
_~Height o

Uphill Slope |  distance from the nearest side of the building to
(H) the slope, a potential landslide hazard block
should be checked on the Data Collection Form.

Height of _
Downhill Slope _I

if H is greater than D —————w» Check Landslide
(Landslide: O Yes, O No, O DNK)

Figure 5. Building with Potential Landslide Hazard ( FEMA 154)

7) Adjacency

O Pounding O Falling Hazards from Taller Adjacent Building

Adjacency:

Pounding is checked when TWO issues are happening together and they are:

1. When the separation between adjacent buildings is less than:
- 2” times number Of stories in shorter building (in Very High seismicity region)
- 1 % “times number of stories in shorter building (in High seismicity region)
- 1 times number of stories in shorter building (in Moderately High seismicity region)
- % “times number of stories in shorter building (in Moderate and Low seismicity region)

Refer to the Figure 6 for Pounding Calculation and Consideration example
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Separation Gap—ﬂr Examples:

a) Two 2-story buildings next to each other in High seismicity region:
Minimum Separation = 1 1/2" x 2 = 3"

b) 6-story building next to a 4-story building in Moderate seismicity
region: Minimum Separation = 1/2" x 4 = 2"

Figure 6.Separation Gap Calculation Examples (FEMA 154)
AND

2. One or more of the following conditions apply:
a) Floors are separated vertically by more than two feet, as shown in Figure 7. Damage

and potential collapse are considered to be more likely when the floor mass of one
building can directly impact the columns or walls of the adjacent building.

Figure 7. Schematic illustration of floors not aligning vertically.

b) One building is two or more stories taller than the adjacent building, as illustrated in

Figure 8. Damage may concentrate in the taller building at the roof level of the shorter
building.

21




Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Figure 8. Schematic illustration of buildings of different height

c) The building is at the end of a row of three or more buildings, as illustrated in Figure
9. Higher demands are imposed on the end building when the adjacent building moves
toward it and because it does not have a building on the other side to balance the
loads. Higher levels of damage have been observed at end buildings in past
earthquakes.

/— End Building /— End Building

Figure 9. Schematic illustration of end buildings.
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If the building meets any of the three criteria above plus item 1, the screener checks the
“Pounding” box and a Detailed Structural Evaluation is triggered in the “Other Hazards” and
“Action Required” fields at the bottom of the Level 1 form.

IAdjacency: O Pounding

O Falling Hazards from Taller Adjacent Building I

—

OTHER HAZARDS
Are There Hazards That Trigger A Detailed

Structural Evaluation?
O Pounding potential (Unless S, ; > Cut-off, if

known)

O Falling hazards from taller adjacent building

O Geologic hazards or Soil Type F

O Significant damage/deterioration to the

structural system

ACTION REQUIRED

Detailed Structural Evaluation Required?

O Yes, unknown building type or other building

O Yes, score less than cut-off

[ Yes, other hazards present O No
Detailed Nonstructural Evaluation Recommended?

O Yes, nonstructural hazard identified, should be evaluated

O No, nonstructural hazards exist that may require mitigation, but
a detailed evaluation is not necessary

[ No, no nonstructural hazards identified O DNK

Similarly, if falling hazards from an adjacent building are identified, the screener
checks the “Falling Hazards” box and a Detailed Structural Evaluation is triggered in the
“Other Hazards” and “Action Required” fields at the bottom of the Level 1 form.

IAdjacency: [ Pounding

O Falling Hazards from Taller Adjacent Building I

N\

OTHER HAZARDS
Are There Hazards That Trigger A Detailed

Structural Evaluation?
[0 Pounding potential (Unless S ; > Cut-off, if

known)

O Falling hazards from taller adjacent building

O Geologic hazards or Soil Type F

O Significant damage/deterioration to the

structural system

ACTION REQUIRED

Detailed Structural Evaluation Required?

O Yes, unknown building type or other building

O Yes, score less than cut-off

O Yes, other hazards present O No
Detailed Nonstructural Evaluation Recommended?

O Yes, nonstructural hazard identified, should be evaluated

[0 No, nonstructural hazards exist that may require mitigation, but
a detailed evaluation is not necessary

O No, no nonstructural hazards identified O DNK
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8) Irregularities

Irregularities: O Severe Vertical Irregularity O Plan Irregularity

[0 Moderate Vertical Irregularity

Irregularities: Check the relevant block of “Severe Vertical Irregularities”, “Moderate
Vertical Irregularities” and “Plan Irregularities”. See the tables below for detailed explanations
of each irregularity case, Table 6 and Table 7.
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Table 6. Vertical Irregularity Reference Guide (FEMA 154)

Severity

Level 1 Instructions

Sloping Site

Vertical Irregularity

Varies

Apply if there is more than a one-story slope
from one side of the building to the other.
Evaluate as Severe for W1 buildings as shown
in Figure (a), evaluate as Moderate for all other
building types as shown in Figure (b).

Unbraced
Cripple wall

Moderate

Apply if unbraced cripple walls are observed in
the crawlspace of the building. This applies to
W1 buildings. If the basement is occupied,
consider this condition as a soft story.

Weak and/
or Soft
Story

Severe

Apply:

Figure {(a): For a W1 house with occupied
space over a garage with limited or short wall
lengths on both sides of the garage opening.
Figure (b): For a W1A building with an open
front at the ground story (such as for parking).
Figure (c). When one of the stories has less
wall or fewer columns than the others (usually
the bottom story)

Figure (d): When one of the stories is taller than
the others (usually the bottom story).

Out-of
plane

Setback

Severe

Apply if the walls of the building do not stack
vertically in plan. This irregularity is most severe
when the vertical elements of the lateral system
at the upper levels are outboard of those at the
lower levels as shown in Figure (a). The
condition in Figure (b) also triggers this
irregularity. If non stacking walls are known to
be nonstructural, this irregularity does not
apply.

Apply the setback if greater than or equal fo 2
feet.

In-plane
Setback

Moderate

Apply if there is an in-plane offset of the
lateral system. Usually, this is observable in
braced frame (Figure (a}) and shear wall
buildings {Figure (b}}.

Short
Column/
Pier

Severe

Apply if:

Figure (a): Some columns/ piers are much
shorter than the typical columns/ piers in the
same line

Figure (b). The columns/ piers are narrow
compared to the depth of the beams.

Figure (c): There are infill walls that shorten the
clear height of the column.

MNote this deficiency is typically seen in older
concrete and steel building types.

Split Levels

Moderate

Apply if the floors of the building do not align or
if there is a step in the roof level.

25




Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Torsion

Table 7. Plan Irregularity Reference Guide (FEMA 154)

Plan Irregularity

Solid Wall

Level 1 Instructions

Apply if there is good lateral resistance in one
direction, but not the other, or if there is eccentric
stiffness in plan (as shown in Figures (a) and (b); solid
walls on two or three sides with walls with lots of
openings on the remaining sides).

Mon-Parallel

Apply if the sides of the building do not form

Systems 90-degree angles.

Reentrant Apply if there is a reentrant corner, i.e., the building

Corner isL, U, T, or + shaped, with projections of more
than 20 feet. Where possible, check to see if there
are seismic separations where the wings meet. If so,
evaluate for pounding,

Diaphragm Apply if there is a opening that has a width of over

Openings 50% of the width of the diaphragm at any level.

Beams do Apply if the exterior beams do not align with the

not align columns in plan. Typically, this applies to concrete

with buildings, where the perimeter columns are

columns outboard of the perimeter beams.

9) Exterior Falling Hazards
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O Unbraced Chimneys O Heavy Cladding or Heavy Veneer
Exterior Falling

Hazards: U Parapets O Appendages

[ Other:

Exterior Falling Hazards: Check the relevant exterior falling hazards in the form.
“Un-braced chimneys” are common falling hazards for masonry and wood frame building as
they are unreinforced and not adequately tied the main building. ” Parapets”, “Heavy cladding
or heavy veneer”, and “appendages” or “canopies” or “architectural elements” are in the same
problem with chimneys. If these are not properly anchored or properly unreinforced, the
appropriate box should be checked. Detailed explanations can be put in the “Comments”
section checking “Other” box in this part.

10) Comments

COMMENTS

O Additional sketches or comments on separate page

In “Comments” space, write down the detailed explanations of the building describing
important structural features.
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11) Photographs and Sketch Part

PHOTOGRAPH

SKETCH

Photographs: There is the space on Level 1 Data Collection Form for attaching photos.
Put the recorded photos of the building in that space. If possible, the screener should take the
photos of the building targeting each side of the building and any important features such as
observing adjacency, pounding, exterior falling hazards for the identification purposes.
Screener can take one or more photos of the building, but have to sure that the other photos are
also attached with the Form (either electronic format or hard copy format).

Sketch: Draw a sketch of the surveyed building in that area. The screener can draw a
plan sketch or elevation sketch indicating the significant features of the building as per
preferences. At least the screener should draw the plan of the building. More detailed
information or important features can be recorded on the sketch. See to the following example.
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PHOTOGRAPH

SKETCH

PLAN @ 2nd Floor

ELEVATION

12) Basic Score, Modifiers and Final Score

Table 8. Matrix of Basic scores and Score Modifiers

BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, S,
BUILDING TYPE DNK| w1 |wial w2 | s1 [ s2 [ s3 | s4a | s5 | c1 | c2 | 3 | Pc1] PC2 | RM1| RM2 [URM| MH | BN1| BN2
Basic Score 54| 45|38 | 27|26 |35| 25| 27| 21| 25|20 21|19 2121|1729/ 17]32
Severe Vertical Iregularity, V', 4| 4|4l a2 a2 aal a1 a2 a2 a0] a1 a0 414110 Na 0] 09
Moderate Vertical Irregularity, V, 09| -09|-09]08] 070907070707 06|07]06|07]07]-06|nNr]06]-086
Plan Iegularity, Py 14| 13[-12]10]-09]12]-09]-09]-08]-10][-08]-09]-08|-08[-08]-07]Na-07]-08
Pre-Code 03|-05|-06]-03]-02[02]-03]-03]-03]-04[-03]-02[-02/-02]-02]-01]-05]NA[NA
Post-Benchmark 1420|2515 15 08|21 Nnaf 2023 Naf21 252323 na|12] Na| NA
Soil Type A or B 0712181114 o6 |15 16| 111513161314 1413161308
Soil Type E (1-3 stories) 12| 1314|0909 10]-09]-09]-07]-10[-07]08]-07|-08|-08]-08]-09]-086]-1.1
Soil Type E (>3 stories) 18| 16|-13] 09| 09| Na |09 10] 08|10 08| nNaf07|07]08]-08]Na]NA| NA
Minimum Score, S y 16|12/ 0906|0608 06| 06| 03|03|03|03[02|03|03]|02|15]|02]08
FINAL LEVEL 1 SCORE, S,; 2 S yy
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The structural scoring system consists of a matrix of Basic Scores (one for each FEMA
Building Type and its associated seismic force-resisting system) and Score Modifiers to
account for observed attributes that modify seismic performance. The five forms vary from
each other only in the values of these Basic Scores and Score Modifiers and the Level 2
pounding criteria. The Basic Scores and Score Modifiers are based on (1) time-dependent
seismic design and construction practices in the region; (2) attributes known to decrease or
increase seismic resistance capacity; and (3) maximum considered ground motions for the
seismicity region under consideration. The Basic Score, Score Modifiers, and Final Score all
relate to the probability of building collapse, should the maximum ground motions considered
by the RV'S procedure occur at the site. Final Scores typically range from 0 to 7. For choosing
Basic Score, Modifiers and Final Score, building type must be known. Refer to table (7) below
for Building Type. Circle the relevant score according to building type and sum them. After
that, balance with Smin. Final Level Score, S.1 must be greater than Smin in all building type. A
higher score means that the building has smaller probability of collapse.

Two key characteristics of seismic performance are construction material (e.g., wood,
concrete) and type of seismic force-resisting-system (moment frame, braced frame, or shear
wall). A building classification system allows buildings with similar materials and seismic
force-resisting systems to be grouped together, facilitating the fast identification of a building’s
likely strengths and vulnerabilities, and thus the building’s expected performance during an
earthquake. The FEMA P-154 RVS procedure groups the most common combinations of
construction materials and seismic force-resisting systems in the United States into 17 types,
referred to here as “FEMA Building Types.” Each FEMA Building Type has its own Basic
Score for each seismicity region, providing a measure of the expected performance of each
FEMA Building Type in each seismicity region.

Following are the 17 FEMA Building Types considered in the FEMA P-154 RVS
procedure, as shown in Table 9.
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Table 9. FEMA P-154 Building Types

DNK [Ifthe building type cannot significantly identified, or engineer is notsure the building type

w1 Light wood frame single- or multiple-family dwellings of one or more stories in height

W1A Light wood frame multi-unit, multi-story residential buildings with plan areas on each floor of greater than 3,000 f2

Wood frame commercial and industrial buildings with a floor area larger than 5,000 square feet. For commercial
and industrial buildings with less than 5,000 square feet, the W2 type can be used as well.

w2

$1 Steel moment-resisting frame buildings

S2 Braced steel frame buildings
S3 Lightmetal buildings

Steel frame buildings with cast-in-place concrete shear walls

Steel frame buildings with unreinforced masonry infill walls

Concrete moment-resisting frame buildings

Concrete shear wall buildings

Concrete frame buildings with unreinforced masonry infill walls

388/ 28¢

1 Tilt-up buildings

PC2 Precastconcrete frame buildings

RM1 Reinforced masonry buildings with flexible floor and roof diaphragms

RM2 Reinforced masonry buildings with rigid floor and roof diaphragms

URM Unreinforced masonry bearing wall buildings
MH Manufactured Housing

BN1  Good Brick Nogging Building

BN2  Poor constructed Brick Nogging Building

Pre-Code: One of the key issues that must be addressed in the planning process is the
determination of the year in which seismic codes were initially adopted and enforced by the
local jurisdiction; and the year in which significantly improved seismic codes were adopted and
enforced (this latter year is known as the benchmark year). On the Very High, High,
Moderately High, and Moderate seismicity forms, Basic Scores are provided for buildings built
after the initial adoption of seismic codes, but before substantially improved codes were
adopted (benchmark year). This generally corresponds to buildings designed based on the
Uniform Building Code (UBC) in the period between 1941 and 1975. Score Modifiers
designated as “Pre-Code” and “Post-Benchmark” are provided, respectively, for buildings built
before the adoption of codes and for buildings built after the adoption of substantially improved
codes. In Low seismicity regions, the Basic Scores have been calculated assuming the buildings
were built without consideration of seismic codes. For buildings in these regions, the Score
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Modifier designated as “Pre-Code” is not applicable (N/A), and the Score Modifier designated
as “Post-Benchmark” is applicable for buildings built after the adoption of seismic codes.

13) Extent of Review, Other Hazards, and Action Required

EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED
Exterior: O Partial O All Sides O Aerial Are There Hazards That Trigger A Detailed Detailed Structural Evaluation Required?
Interior: O None O Visible O Entered |Structural Evaluation? O Yes, unknown building type or other building
Drawing Reviewd: O Yes O No O Pounding potential (Unless S,; > Cut-off, if |O Yes, score less than cut-off
SOIl TYPE SOUIGE: . ....oeeiiieiieee e e e known) O Yes, other hazards present O No
Geohazards SOUMCe:.........oovivveeiiiiniie e Detailed Nonstructural Evaluation Recommended?
O Falling hazards from taller adjacent building
CONACT PEISON: .. ciiiieiee et e ee e O Yes, nonstructural hazard identified, should be evaluated
LEVEL 2 SCREENING PERFORMED? O Geologic hazards or Soil Type F O No, nonstructural hazards exist that may require mitigation, but
[ Yes, Final Level 2 Score, S 5: [0 No [ Significant damage/deterioration to the a detailed evaluation is not necessary
Nonstructural Hazards? O Yes O No|structural system 0 No, no nonstructural hazards identified OO DNK
Where information cannot be verified, screener shall note the following: EST = Estimated or unreliable data (OR) DNK = Do Not Know

Extent of Review: This section cover the whole screening process identifying whether
the screener had access the Exterior and Interior sides of the building, Drawing, Soil Type and
Geohazards Source, and Contact Person. If the level 1 score is less than cut-off point or if the
screener thinks that the building requires further investigation, it is checked “Yes” in “Level 2
Screening Performed?” A score of 2.0 is suggested as a cut-off point for standard occupancy
buildings, based on present seismic design criteria.

Other Hazards: Check the relevant box concerning “Pounding potential”, Falling
Hazards”, “Geologic Hazards of Soil Type” and “Significant Damage/ Deterioration to the
structural system”. These hazards are not considered in the score system of the Level 1 form,
but they can cause damage to the building. If one of these hazards conditions exists in the
building, a “Detailed Structural Evaluation” is required even though the Level 1 score is less
than the cut-off point.

Action Required: As per consequences of above hazards conditions and overall
screening process, tick the appropriate box in the form for further process. It is the final part of
Level 1 Data Collection Form. There are two parts in the “Action Required” section; structural
and non-structural evaluation parts. Check the relevant box in each part. See the following
sections for choosing criteria of each option. “DNK” (Do not know) option is also presented in
the form.

For Detailed Structural Evaluation,
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Tick “Yes, unknown FEMA Building Type or other building” if the screener has little
or no confidence about any choice for the structural system, or if the building does not conform
to any of the (17) FEMA Building Types considered on the form, the screening cannot be used
to conclude that the building is not potentially hazardous. Therefore, a Detailed Structural
Evaluation of the building should be conducted by an experienced design professional. In some
cases, the Supervising Engineer or another more experienced screener may be able to determine
the FEMA Building Type and complete the screening.

Tick “Yes, score less than cut-off” if the building receives a score that is less than the
cut-off, it may be seismically hazardous and should receive a Detailed Structural Evaluation by
an experienced design professional.

Tick “Yes, other hazards present” if other hazards are present, as indicated in the
“Other Hazards” section of the form, the building may be seismically hazardous and should
receive a Detailed Structural Evaluation by an experienced design professional.

Tick “No” if the building receives a score greater than the cut-off, and no other hazards
are present, then a Detailed Structural Evaluation is not required.

For Detailed Nonstructural Evaluation,

Tick “Yes, nonstructural hazards identified that should be evaluated” if a
nonstructural hazard has been observed and further nonstructural evaluation is recommended to
determine whether the identified potential falling hazard is actually a threat.
For example, a detailed evaluation would be necessary to determine whether a building’s heavy
cladding is properly anchored. If the detailed evaluation reveals that it is properly anchored, the
heavy cladding is no longer considered a falling hazard.

“No, nonstructural hazards exist that may require mitigation, but a detailed
evaluation is not necessary” This box is checked if a nonstructural hazard that is a known
threat has been observed; eg; an unreinforced brick chimney. In these cases, additional
evaluation is not necessary, although mitigation will be necessary if the threat is to be reduced.
The jurisdiction may decide to make mitigation of these falling hazards mandatory.

“No, no nonstructural hazards identified” If no exterior falling hazards have been
observed during the screening, further nonstructural evaluation is not necessary.
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7. Instructions of Filling Data Collection Form Level Il (Optional)

Level 2 Data Collection Form is optional type and it should be filled by a civil or
structural engineering professional, architect, or graduate student who has experiences and
background knowledge on seismic evaluation of design of buildings. It should be noted that the
screener applies same type of seismicity region to both Level 1 and Level 2 Form. If possible,
Level 1 and Level 2 should be screened by same person. In Level 2 Data Collection Form, it
includes four main sections;

(1) Building Information and Adjusted Base Line Score

(2) Structural Modifiers to Add to Adjusted Baseline Score

(3) Observable Nonstructural Hazards

(4) Comments

1) Building Information and Adjusted Base Line Score

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 2 (Optional)
(Adopted from FEMA P-154 Data Collection Form) MODERATE Seismicity
OEtional Level 2 Data Collection to be performed DZ a civil or structural engmeen‘ng Em!essional. architect, or graduate student with bavkgmund in seismic evaluation or desfgn of Duffdfngs.

Building Name - Final Level 1 Score: g, , = (Do not consider Sy )
Screener : Level 1 Irregularity Modifiers: vertical Irreqularity , V,, = Plan Imegularity, P, , =

Date/ Time - ADJUSTED BASELINE g =(S,, .V,, -P,.) =

Building Name: Mention the name of the building so that it can be easily known and identify.
Screener: Fill in the name of the screener. It is important as the screener can have more
information on the building that he or she did survey. This information can be useful at a later
stage.

Date/ Time: Describe the date and time at which the building is screened/ surveyed.

Final Level 1 Score: Take the SL1 value from Level 1 Data Collection Form.

Level 1 Irregularities Modifiers; Vertical Irregularity: Fill in the Level 1 Vertical Irregularity
Score.

Level 1 Irregularities Modifiers; Plan Irregularity: Fill in the Level 1 Plan Irregularity Score.
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Adjusted Baseline Score: Fill in the S value by calculating with the following equation. VL1
and PL1 values are taken from the above Vertical Irregularity Modifier and Plan Irregularity
Modifier.

S'=81-Vu-Pu

2) Structural Modifiers to Add to Adjusted Baseline Score

In this part, there are three main modifiers that can give different score modifiers.
e Verticals Irregularity, V.2
e Plan Irregularity, PL2
e Miscellaneous, M (Comprising of Redundancy, Pounding, S2, C1, PC1, RM1, URM,
MH Building, and Retrofit features)

Circle the relevant score modifiers for each section, and then sum all and get the V2,
P2, and M Score Modifiers respectively. Final Level 2 Score, SL2 is the summing of Adjusted
Baseline Score, (S’ value from Building Information and Adjusted Base Line Score for Level 2
section), Vertical Irregularity (VL2 Score Modifier), Plan Irregularity (PL2 Score Modifier), and
M Score Modifiers. See the equation below for Final Level 2 Score. SL2 score can be transfer
to Level 1 Form so that it can be judged with Smin.

Final Level 2 Score, S.o =S’ + Vie + P2+ M > Smin
S+ Vo + P2+ M>Suin

In the last part of Final Level 2 score, there is a “Yes” / “No” question stating that the
building has observable damage or deterioration or another condition that negatively affects the
building’s seismic performance. If the screener checks the “Yes” box, more detailed
explanations can be filled out in the “Comments” section al the last part of Level 2 Data
Collection Form.
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Table 10. “Structural Modifiers to Add to Adjusted Baseline Score” Portion of Level 2 Data
Collection Form Level 2 Form

ISTRUCTURJ\L MODIFIERS TO ADD TO ADJUSTED BASELINE SCORE

|If yes, describe the condition in the comment box below and indicate on the Level 1 form that detailed evaluation is required independent of the building's score.

Topic Statement (If statement is true, circle "Yes" modifier; otherwise cross out the mcdﬁer} Yes | Subtotals
- — n - — 14
Vertical Sloping Site W 1 Building : There is at least a full story grade change from one side of the building to the other.
Irregularity Non-W1 Building : Ther is at least a full story grade change from one side of the building to the other. -0.4
v Weak W 1 Building Cripple Wall - An unbraced cripple wall iz vizible in the crawl space. -0.7
L ands-"?r Soft W1 House over Garage : Undemeath an occupied story, there is a garage opening without a steel moment frame, and there is
oy
(Circle one |less than & ft of wall on the same line (for multiple occupied floors above, use 16 fit of wall minimum) -1.4
maximum) |y ia Building Open Front : There are openings at the ground story (such as for parking) over at least 50 % of the length of the
building. -1.4
Mon-W1 Building : Length of lateral system at any story is less than 50 % of that at story above or height of any story is more
than 2.0 times the height of the story above. -1
Mon-W1 Building : Length of lateral zystem at any story is between 50 % and 75 % of that at story above or height of any story is
between 1.3 and 2.0 times the height of the story above. -0.6
Setback |vertical elements of the lateral system at an upper story are outboard of those at the story below causing the diaphragm to
cantilever at the offset. -1.2
Vertical elements of the lateral system at upper stories are inboard of those at lower stories. -0.6
There is an in-plane offset of the |ateral elements that is greater than the length of the elements. 0.4
Short C1,C2,C3,PC1.PCZ.RM1.RM2Z : At least 20 % of columns (or piers) along a column line in the lateral system have height/depth
Column/
Bier ratios less than 50 % of the nominal height/depth ratic at that level. 0.5
C1,C2,C3,PC1,PC2 RM1,RM2 : The column depth (or pier width) is less than one half of the depth of the spandrel, or there are
infill walls or adjacent floors that shorten the column. 0.5
Split Level |There is a split level at one of the floor levels or at the roof. -0.6
Other There is another observable severe vertical imeqularity that obviously affects the building's seismic performance. 1.2V =
Imegularity | There is another observable moderate vertical imegularity that may affect the building's seismic performance. -0.6)(Cap at-1.4)
Plan Torsional Irregularity: Lateral system does not appear relatively well distributed in plan in either or both directions. (Do not include the W1A |
Irregularity, |open front imegularity listed above)
Ps Mon-parallel System: There are one or mare major vertical elements of the lateral system that are not orthogonal to each other. 0.5
Reentrant Corner: Both projections from an interior comer exceed 25 % of the overall plan dimensions in that direction. -0.5
Diaphragm Opening: There is an opening in the diaphragm with a width over 50 % of the total diaphragm width at that level. 0.3
C1, C2 Buildings Out-of-plane Offset: The exterior beams do not align with the in plan. -0.4]P.; =
Other Imegularity: There is another observable plan irregularity that cbviously affects the building's seismic performance. -1]iCap at-1.4)
Redundancy The building has at least two bays of lateral elements on each side of the building in each direction. 04
Pounding |Building is separated from an adjacent structure by |The floors do not align vertically within 2 feet. (Cap total -1.2
less than 1.5 % of the height of the shorter of the One building is 2 or mere stories taller than the other. pounding modifiers| -1.2
building and adjacent structure a_nd: The building is at the end of the block. a_t—O.QJ -0.6
S2 Building |"K® bracing gecmetry is vizible. -1.2
(C1 Building |Flat plate serves as the beam in the moment frame. 05
PC1f RM1 There are roof-to-wall ties that are visible or known from drawings that do not rely on cross-grain bending. (Do not combine with post-
[Building benchmark or retrofit modifier) 0.4
The building has closely spaced, full height interior walls irather than an interior space with few walls such as in a warehouse) 04
URM Gable walls are present. 05
MH There is a supplemental seismic bracing system provided between the carriage and the ground. 1.2
Retrofit Comprehensive seismic retrofit is visible or known from drawings. 1.4|M=
FINAL LEVEL 2 SCORE, 5,7 = (5" + V5 + Py + M) 2 Sy @ (Transfer to Level 1 Form)
There is cbservable damage or deterioration or another condition that negatively affects the building's seismic performance: O Yes O Mo
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3) Observable Nonstructural Hazards

Table 11. “Observable Nonstructural Hazards” Portion of Level 2 Data Collection Form

(OBSERVAELE NONSTRUCTURAL HAZARDS

Location Statement (Check "Yes" or "No") Yes|No Comments

Exterior There is an unbraced unreinforced masonry parapet or unbraced unreinforced masenry chimney.

There is heavy cladding or heavy veneer

There is a heavy canopy over exit doors or pedestrian walkways that appears inadequately supported.

There is an unreinforced masonry appendage over exit doors or pedestrian walkways.

There is a sign posted on the building that indicates hazardous materials are present.

There is a taller adjacent buidling with an unanchored URM wall or unbraced URM parapet or chimney.

Other observed exterior nonstructural falling hazard.

\nterior There are hollow clay tile or brick partitions at any stair or exit corridor.

Other observed interior nonstructural falling hazard.

i Nonstructural Seismic Performance (Check appropriate box and transfer to Level 1 form conslusions)

O Potential nonstructural hazards with significant threat to occupant life safety. --> Detailed Nonstructural Evaluation recommended.
O Nonstructural hazards identified with significant threat to occupant life safety. —> But no Detailed MNonstructural Evaluation required.
01 Low or no nonstructural hazard threat to occupant life safety. —= Mo Detailed Nonstructural Evaluation reguired,

Check the relevant statement stating “Yes” or “No”. The main non-structural hazards
are exterior and interior location of the building. In both exterior and interior non-structural
hazard parts, it is required that the screener read each and every statement and checks the
relevant box. If the screener chooses “Yes” box, there is comments section at the right side of
the statement. Describe the important features or characteristics on this comments section.
There are seven statements concerning with Exterior Observable Non-Structural Hazards and
two statements stating Interior Observable Non-Structural Hazards.

After reviewing each of the statements, the screener uses judgment to estimate the
nonstructural seismic performance of the building. There are three boxes in this part;
¢ Potential Nonstructural Hazards with significant threat to occupant life safety.
¢ Nonstructural hazards identified with significant threat to occupant life safety.
¢ Low or no nonstructural hazard threat to occupant life safety.

If the screener chooses first option, then the relevant measures will be “Detailed Non-
structural Evaluation Recommended.” For second option, the relevant option will be “Detailed
Nonstructural Evaluation is recommended But not required”. For the third option, the measure
is “No Detailed Nonstructural Evaluation is required”.
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4) Comments

[Comments :

Describe the special conditions or important features in the “Comments” space. The screener
should fill in the detailed information of what he or she found out. If required, the screener can
use extra sheet of paper to note down the information ensuring that this sheet is attached to the
Data Collection Form.
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8. Examples of Rapid Visual Screening Programs

Example 1: It is required to perform rapid visual screening RVS for 3703 Roxbury Street.

Field Screening of the Building

e Upon arriving at the site, the screener observed the building as a whole (Figure 10) and
began the process of verifying the information in the building identification portion of the
form (upper right corner), starting with the street address. The screener added her name and
the date and time of the field screening to the building identification portion of the form.

Figure 10. Exterior view of 3703 Roxbury Street.
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e The FEMA Building Type (S2, steel braced frame) was verified by looking at the building
with binoculars (Figure 11)

Figure 11. Close-up view of 3703 Roxbury Street exterior showing perimeter braced steel
framing.

e The number of stories (10) was confirmed by inspection, and the year built noted on the
form (1986) appeared appropriate.

e The base dimensions of the building were estimated by pacing off the distance along each
face, assuming 3 feet per stride, resulting in the determination that it was 75 feet by 100 feet
in plan. On this basis, the listed square footage of 76,000 square feet was verified as correct.

¢ No additions to the building were observed.

e Sketches of the plan and elevation views of the building were drawn in the “Sketch” portion
of the form. Several digital photographs were taken of the building, to be added to the form
later.
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The building use (office) was circled in the “Occupancy” portion of the form.

No adjacent buildings were observed

The next step for the screener was to identify any vertical or plan irregularities. The
screener consulted the Vertical and Plan Irregularity Reference Guides (FEMA P-154,
Appendix B.5 & B.6) and found that none of the listed irregularities applied to the building
being screened.

No falling hazards were observed, as glass cladding is not considered as heavy cladding.

Identification of the Modifiers in Level 1 Form & Final Decision

The next step in the process was to circle the appropriate Basic Score and the appropriate
Score Modifiers. Having verified the FEMA Building Type as S2, the screener circled “S2”
on the form along with the Basic Score beneath it.

No irregularities were observed, so none of the irregularity modifiers was circled.

The screener checked the Quick Reference Guide and found that the building did not
qualify for the Post-Benchmark modifier.

Since the building is on Soil Type D, no soil modifiers were applied.

The Final Level 1 Score, Si1, was determined to be 2.0

The screener completed the Extent of Review portion of the form, indicating that she
viewed the exterior of the building from all sides, but was not able to enter the building to
inspect the interior. The soil type source and geologic hazards source were entered during
the pre-field phase. The screener noted that no Level 2 screening was performed.

She then reviewed the Other Hazards portion of the form and did not identify any other
hazards that might trigger a detailed evaluation.

Because this score was equal to the cut-off score of 2.0, the screener checked the “Yes” box
in the Detailed Structural Evaluation Required field and “No” in the Detailed Nonstructural
Evaluation Required field as no nonstructural hazards were identified.

Figure 12 shows the completed Level 1 form for 3703 Roxbury.

41




Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards

FEMA P-154 Data Collection Form

Level 1
HIGH Seismicity

Rock  Rock Sol Soll S Soll

Address: 3703 Roxbury Street
Anyplace Zp: 91234
Parcel Number: _ 7469027035: 52
Building Name: _Smith & Co.
Use:
Latitude: Longitud:
S5 Sy
s e(s): D~ Taylor DatefTime: _2/28/74 10am
No. Stories: Above Grade 10 BelowGrade. ) YearBuil: 19860 &5
Total Floor Area (sq. ft): 76,000 Code Year;
Additions:  [E None [T Yes, Year(s) Buit
Occupancy: Assembly  Commercel  Emer Senices  [J Hestoic [ Sheiter
ndustril - (OMee> School O Govemment
Uity W i #Units
SolType: OA (08 [Oc @0 O [OF ONK
Hard Avg Dense  SHY  So  Pox  FDONK assume Type D

=i [E—100fc—> i Geologic Hazards: None
VAl Adjacency: [ Pounding [ Faling Hazards fram Taller Adscent Buldng
75f¢ Irregularities: [ Vertical {typefseverity)
TN 1 ] [ Pin type)
—t1 T 1 “| Exterior Falling [ Unbraced Chimneys [ Heavy Cladding or Heavy Veneer
| 1 Hazards: [ Parapets [ Appendages
El&Vﬂ#Dr P’ﬂﬁ View ] Other
Tower COMMENTS:
- B No irregularities, adjacent buildings, or falling
hazards observed-
Elevation View
SKETCH L] Addtional skatches or commants on separate page
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, S, ¢
FEMA BUILDING TYPE DoNot | wi [ wiA [ w2 | s1 @ s3 [ s4 [ s5 [ ¢ [ ca | c3 [pct [pcz | RMt [ RM2 | urRM | wn
Know AWR) ™ WO L | AR ) (0 m FD 05
S W) INF) NF)
Basic Scors 36 | 32 | 29 | 21 26 |20 |17 |15 [ 20 | 12 | 16 | 14 [ 17 [ | w0 | 15
Severe Vestical kregufarity, Vs 42 |42 |12 | 0| 90|19 |[-10)|-08)| 09| 10|07 |10 09| -09|-09]|-07| NA
Moderate Vettical Imegulaity, Vi 07 |07 |07 -08|-08|-07|06)|-05)|-05/|06|-08/|08)|-05)|-05/|-05]|-08/|na
Plan megularty, P/ 41 | 10 [ -10 | 08| 07| -00 |07 |-06| a6 | 08| -05| 07 -06|-07| 07| 04| na
PreCode 41| 10| -09 |-08 [ .06 [-08)06|-02|-04/|07[-01]|05)|-03[-a5]|-05]|o00]|-01
Post-Benchmark 18 [ 19 [ 22 | 14| 14| a1 [ 19 [ Na| 19 | 21 | Na | 20 | 24 | 21 | 21 | ma | 12
Sol Type A or B 01 |03 | o5 | o4 [ a6 [ 01 | 08 | o5 | o4 [ 05|03 | 08| 0e |05 |os| o3| a3
Sol Type E (13 stories) 02 | 02 | o1 |02 | -04 [ 02|01t )|-04| 00| 00f-02|03]|-01|-a1|-01]|-02]-04
Soll Type E (> 3 stories) 03 | 06| 00 | 06| .06| Na| 06 04 05| 07]-03) N0 | 04 -05]|-06]-02]nNa
Mirimum Scere, Sux 11 | 00 | o7 | 05 | 05 | 06 | 05 | 05 | 03 | 03 | 03 | 02 | 02 | 03 | 03 | 02 | f0
FINAL LEVEL 1 SCORE, Sir2 Sww 2:0

EXTENT OF REVIEW

Soil Type Source:

Contact Person:

Extorior: [ Paal B ANl Sides [J Aerial
Interior: O Nene PR Visible [ Entered
Drawings Reviewed: Yes

No
r tate Geologist
oo HrménSozee:Sile Croologii ]

LEVEL 2 SCREENING PERFORMED?
[ Yes, Final Level 2 Score, S & N
Neastructural hazards? [ Yes O Ne

OTHER HAZARDS

Are There Hazards That Trigger A
Detailed Structural Evaluation?

[ Pounding potensial (unless S.:>
cut-off, f known)

ACTION REQUIRED
Detailed Structural Evaluation Required?

O Yes, unknown FEMA bulding type or other buiking
B Yes, score less than cut-off
[ Yes, other hazards present

[ Faling hazards from taller adjacent 0N
buildin;

9
[ Geologic hazards or Soil Type F
O Significant damage/deterioratio
the structural system

Detailed N IE i o dod? | o)
Yes, nonstructural hazards identified that should be evaluated
No, nonstructural hazards exist that may require mitigation, but a
detailed evaluation is not necessary

B3 No. no neastructural hazards idersfied ] DNK

~Teged

Figure 12. Completed Data Collection Form for Example 1, 3703 Roxbury Street.

mnmﬂncmhmhismthdmm“ EST = Esti d os fiable data OR DNK = Do Not Know
T = VAot resis NG rame TR IRE = Ve o ad masancy Fim ¥ = WDe e TU = TI6A008 GapTIogm
ER = Braced frame TU=Taw M =Ligh metd RD = Rigd diephrag=
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Example 2: It is required to perform rapid visual screening RVS for 3711 Roxbury Street.

Unlike Example 1, there was little information in the building identification portion of
the form (only street address, zip code, parcel number and soil type were provided).

Figure 13. Exterior view of 3711 Roxbury Street

Field Screening of the Building
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The screener determined the number of stories to be 12 and the building use to be
commercial and office.

He paced off the building plan dimensions and estimated the plan size as 58 feet by 50 feet.
Based on this information, the total square footage was estimated to be 34,800 square feet
(12 stories by 50 feet by 58 feet), and the number of stories, use, and square footage were
written on the form.

Based on a review of information in Appendix D of FEMA P-154, the construction era was
estimated to be in the 1940s. The screener wrote in the year of construction as 1945 and
checked the “EST” box to note that the date was estimated.

The screener circled both “Office” and “Commercial” to indicate the observed occupancies
The screener noted that an adjacent 11-story building was separated from the building being
screened by only 12 inches. The screener determined the minimum separation gap for
pounding per the Level 1 Pounding Guide (1 % inches per story for 11 stories equals 16.5
inches) and found that the actual separation was less than the minimum. In addition, the
building being screened was at the end of the block. Based on these two conditions, the
screener checked the “Pounding” box in the Adjacency section of the form.

The screener consulted the Vertical and Plan Irregularity Reference Guides (FEMA P-154,
Appendix B.5 & B.6) and determined that the four individual towers extending above the
base represented an out-of-plane offset. The screener noted this severe vertical irregularity.
Sketches of the plan and elevation views of the building were drawn in the “Sketch” portion
of the form. The cornices at roof level were observed, and entered on the form.

Identification of the Modifiers in Level 1 Form & Final Decision

Noting that it was a 12-story building, a review of the material in Table D-6 (FEMA P-154,
Appendix D), indicated that the likely options for FEMA Building Type were S1, S2, S5,
C1, C2, or C3. On more careful examination of the building exterior with the use of
binoculars (see Figure 14), it was determined the building was Type C3, concrete frame
with unreinforced masonry infill, and this alpha-numeric code, and accompanying Basic
Score, were circled on the Data Collection Form.
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Figure 14. Close-up view of 3711 Roxbury Street building showing exterior infill frame
construction

Because the four individual towers extending above the base represented a vertical
irregularity, this modifier was circled. The screener checked the Quick Reference Guide
and compared the estimated date of construction to the pre-code year for FEMA Building
Type C3. Since 1945 was after the pre-code year of 1941, the screener did not circle the
pre-code modifier.

Noting that the soil is Type E, as determined during the pre-field data acquisition phase,
and that the number of stories was 12, the modifier for Soil Type E (> 3 stories) was
circled. The total of the Basic Score plus applicable Score Modifiers was 1.2 - 0.7 - 0.3 =
0.2. Noting that this is less than the minimum score, Smin = 0.3, the screener indicated that
the Final Level 1 Score, S.1, was 0.3.

Under Extent of Review, the screener noted that he was not able to view all sides of the
building by checking the “Partial” box under Exterior. He indicated that he was not able to
view the interior of the building by checking “None” under Interior.
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e Under Other Hazards, he noted that pounding potential of the building with
its neighbor triggers a Detailed Structural Evaluation.

e Because the building’s Final Score was less than the cut-off score of 2.0, and because of the
other hazards present (pounding), the building required a Detailed Structural Evaluation by
an experienced seismic design professional.

e Because of the cornices, the building required a Detailed Nonstructural Evaluation.

A completed version of the Level 1 form, including photographs attached at a later date, is
provided in Figure 15. Completed form for 3711 Roxbury Street.Figure 15.
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Rapid Visual Screening of Buildings for Potential Seismic Hazards Level 1
FEMA P-154 Data Collection Form HIGH Seismicity
Address: 3711 Roxbury Strecet
Anyplace ap: 91234
Parcel Number: _ 71469027034
Building Name:
Commercial with offices above
Latitude: Longitud
S5 S
Screenerfs): A\ JONeES DatelTime: 2/2.8/24 Z1am
|No. Stories:  Above Grade: 12 BelowGrade: ©  YearBuilt: 19458 41
Total Floor Area(sq.R): 34,800 EST Code Year:
Addttions: [ Mome [ Yes, Yoar(s) Bult
Occupancy.  Assembiy Emer. Senvices [ Historic [ Sheber
Indusirial Sthod O Goverrment
Uty Warehouse  Residertia, #Urits

S|SedType: OA [B DC DJ R®e OF D&
Hard Sot  Poor DK assume Type 0.

Reck  Rock sa sa S Sa
Tower | |Tower | [ Geologic Hazards: None
| Adjacency: K] Pounding [ Faling Hazards fram Taller Adjacent Buldng
L eregularities: ) Verscal (ypsiseverit) Out-of -plane setback (seve
Tower | fro - Adjacent g El Plan m::y)uf s £ {
13- - = B
| TR ORGP | i W, m | Exterior Falling [0 Unbraced Cimneys [ Heavy Cladding or Heavy Venser
Plan & 2nd floor | Z:ggnp . |Hazards: [ Parapets X [ Appendages
_ . Kl onee Cornices at roof
COMMENTS:
Per Level 1 Pounding Reference Guide, required
gap is 11 x 1.5 = 16.5" > 12" existing gap.
And, building being screened is at of block.
Pounding potential exists.
Elevation
SKETCH [ Additional sketches or comments on separate pa
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, S;+
FEMA BUILDING TYPE DoNot | W1 | WIA | W2 | o1 | 52 | 53 | 84 | 8 | G | G2 |/C\| PCl | PCz | Rm1 | RM2 | URM | W+
Know R BA) L ®C & ‘i_M MFL | BN a o Aoy
W %) |
Basic Scar 36 | 32 |29 [ 21 |20 |28 |20 | 17| 15 | 20 16| [ e s
Severe Vertical breguiardy, 1/ 2| 42 | 42| 90| 40| 41| 10| 08| 09 | 10 40 | 08 [ 00 | 08 | -07 [ ma
Modsrate Vertca Ineguarity, Vi, a7 | 07|07 |-06 | 06|07 |06|-05|05| 06| 04| 06|a5|-05|-05/-04|nma
Pian iegudarty, P.( A1 [ 40 [ 40 | 08 | 07 [-09 | 07 | 08 | 06 | 08 | 05 | 07 | 06 | 07 | 07 [ -04 | NA
Pre-Code 41| 40| 09 |-06 | -06 |08 | 06|02 |04 | 07| 01| 05|23 [-05]|-05] a0 | -01
Past Benchmark 18 | 19 | 22 | 14 | 14 | 10 | 19| Na | 18 | 21 | ma | 20| 24 [ 21| 21 | | 12
Sl Type A o8 01 | 03 | o5 | o4 | o6 |01 | a6 |05 | o4 |05| 03| 06| o0a 05| o0s|as| a3
Sail Type E {13 storins) 02 [ 02 | a1 | 02|04 02| 01| 04|00 | 00| p2|03)a1]-01/-010](-02]-04
Sail Type E {» 3 sieries) 03 | 06 |09 | -06 | -06 [ na | 06 -04)05| 07 @) ma0a]-05] 08)-02]m
Mrenum Scoce, Suw 11 | 09 | 07 | 05 | 05 | 06 | 05 | 05 | 03 | 03 |Jo3] 02 | 02 | 03 | 03 | 02 | 10
FINAL LEVEL 1 SCORE, Str 2 Suw: 12-0.7-0.3202 < 0.5; ust S,=0.3
EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED
Extecior; B Patial [0 AllSides [J Aesial | Are There Hazards That Trigger A Detailed Structural Evaluation Required?
Interior: ] Nono [ Visible [ Entersd | Detailed Structural Evaluation? [ Yes, unknowen FEMA buslding type or ofhee buiding
Drawings Roviewod: & E] Mo [ Pounding potersal (wisss S.:> | [ Yes, scora lsss than cut off
Soil Type Source: tate yeologist cut-off, i known) [ Yes. other hazards prasent (pounding)
Geologic Hazards Source: _Statc z%lgglsl O Faling hazards from taller adjacent OMe
Contact Person: bulldng N Evalustion R: gy
O Geologic hazards or Sed Type F "“ D (check one)
LEVEL 2 SCREENING PERFORMED? [0 Signficant demageidetericeation to Yes. nonstructural hazards identfied that should be evakizted
5 the structural systam O Mo, nonstructural hazards exst hat may require miigation, bt &
[ Yes. Find Lewal 2Score, S B Mo detaled evalustion = not necessary
Nenstroctural hazards? [ Yes Ok [ Mo. mo nonstructural hazards identified [ DNK
Whmwmncmhwum“mh‘ Howing: ES-T:" ted ble dats OR DIKlDaNﬂKMIV

Figure 15. Completed form for 3711 Roxbury Street.
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Example 3: It is required to perform rapid visual screening RVS for 5020 Ebony Drive

building

The building was a high-rise residential building (Figure 19) in a new part of the city in
which new development had begun within the last few years. The building was not included in
the electronic Building RVS Database; consequently, there was not a partially prepared Data

Collection Form for this building (No Pre-field Planning Stage). The screeners wrote the

address of the building on a blank form along with their names and date and time of the

screening.

Figure 16. Exterior view of 5020 Ebony Drive
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Field Screening of the Building

Based on visual inspection, the screeners determined that:

e The building had 22 stories above grade, including a tall occupied penthouse story, and 2
additional stories of parking below grade.

e No additions

e |t was designed after 2000 by estimation

e Its use was both commercial (in the first story) and residential in the upper stories. The
building uses (Commercial and Residential) were circled in the “Occupancy” portion.

e The screeners paced off the building plan dimensions to estimate the plan size to be
approximately 270 feet by 180 feet. Based on this information and considering the
symmetric but non-rectangular floor plan, the total square footage was estimated to be
712,800 square feet.

e The screeners photographed the building and drew a sketch of a portion of the plan view of
the building in the space on the form allocated for a “Sketch.”

e The screeners did not know the soil type, but assumed Soil Type D, based on the
instructions in FEMA P-154 when soil type is unknown, as well as their knowledge that an
adjacent site only a quarter mile away was on Soil Type D.

e The screeners observed the building’s plan irregularity (reentrant corners) and noted it on
the form.

e Given the design date of 2000, the anchorage for the heavy cladding on the exterior of the
building was assumed to have been designed to meet the anchorage requirements initially
adopted in 1967 (per the information provided in the Quick Reference Guide). No other
falling hazards were observed.

e The window spacing in the upper stories and the column spacing at the first floor level
indicated the building was either a steel moment frame building, or a concrete moment
frame building. The screeners attempted to view the interior but were not provided with
permission to do so. They elected to indicate that the building was either an S1 (steel
moment-resisting frame) or C1 (concrete moment-resisting frame) type on the Data
Collection Form and circled both types, along with their Basic Scores.

Identification of the Modifiers in Level 1 Form & Final Decision

e In addition, the screeners circled the Post-Benchmark Score Modifiers, given that the
estimated design date (year 2000) occurred after the benchmark years for both FEMA
Building Type S1 and FEMA Building Type C1 (per the information on the Quick
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Reference Guide, FEMA P-154), and the Score Modifiers for plan irregularity (in both the
S1 and C1 columns).

By adding the circled numbers in both the S1 and C1 columns, scores of 2.7 and 2.8 were
determined for the two FEMA Building Types. Using the lesser score of the two, the
screener noted the Final Level 1 Score, Si1, as 2.7. Because this is greater than the cut-off
score of 2.0, a Detailed Structural Evaluation of the building by an experienced seismic
design professional was not required. Before leaving the site, the screeners completed the
Extent of Review, Other Hazards, and Action Required portions of the form. A completed
version of the Data Collection Form is provided in Figure 17.
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Rapid Visual Screening of Buildings for Potential Seismic Hazards

FEMA P-154 Data Collection Form

Level 1

HIGH Seismicity

Address:

5020 Ebony Drive

Anyplace

Zp: _ 970717

Parcel Numbser:

Bui Name:

Use: "Residential and commercial

Latitude:
Si

Longitude:

Screener(s): D+ Taylor/A- Jones DawMime: _2/28/14 Tpm

Mo Stories:  Above Grade: 22 Below Grade: 2 Year Buill: 2000m £51

Gealogic Hazards: Mons

Tatal Floor Area (sq. it 772 500 Code Year:
Additions:  [F] Mene [ Yes, Year(s) Buili
Occupancy:  Assently Emer. Services [ Mistoic [ Sheher
Industrial ~ Ciice Sehool O Gevemment
Uity Warshouse  CEsdertaL N Units: DK
SeilType: [JA [JB [Jc [Eo [ [JF (ONK
Hard L] Dense S8 Soft  Poor DN, azsume Type D,
Rock Rock Soil Sl Sail Sol

Partial |Plan Wew!

Mot apparent whether steel or concrete: Assume
51 or CT- Both are scored with similar results-

Adjacency: O Pounding [ Falling Hazards from Taber Adgacent Buiding
Irreguilarities: [ Verfical (type'sevesity)
X Fan type] reeftrant corners
Esterior Falling [ Unbraced Chimneys ) Heavy Cladding or Heany Veneer
- Hazards: [ Parapets [ Appendages
[ Omer:
Iﬁt_' 50" COMMENTS:
— Vear built is after benchmark year for cladding
30 anchorage: Therefore, heavy cladding not a falling
hazard-
SERE SChE =

Drawings Reviewed: [] Yes Mo
Sall Type Source:

Gealogie Hazards Sowrce:

Conlsct Person:

LEVEL 2 SCREENING PERFORMED?

O Pounding potential (unless S0 >
cut-off, if known)

[ Faling hazards froen taller adjacent
building

] Geologe hazards or Soil Type F

[ Sigrificant damage/daterioration io

[ Yes, score less than cut-off
O es, ofher hazards presant
Na

SKETCH [ Aduitional sketches o comments on saparate page
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, 5.4

FEMA BUILDING TYPE D Mot wi Wik w2 52 E1] 54 E1] Gl =] PCi [ RM Rl URM 2]

Know e | o [ meo | e @ w0 | g | | mn

S| 1) )

Basic Score 36 |32 [ a8 [GU 20 [ 26 [ 20 [ 7 [Q&] 20 [ 22 [ [ a7 [ 7] 0] s
Sevene Verbcal Imogularty, ¥ A2 1.2 1.2 14 10 =11 A0 Lk} 09 A0 47 A0 0.9 08 0.9 a7 L0
Moderale Vertical kregilarity, Vir 47 | oF | 07 | Q6 | 08 | o7 | 06 | 05 | a5 | 08 | 0d | 06 | 05 | 05 | 05 | 04 | NA
Plan Ireguiarty, Pis A1 | 40 | -0 o7 [ 99 | o7 |08 | @] 08 | 05 | o7 | 06 | 07 | 07 | 02 |
Pre-Code 11 1.0 -08 e A8 408 A8 4032 04 ar a1 05 0.3 05 0.5 0aQ a1
Post-Benchmark 16 | 19 | 22 q;g 14 | 1] 15 | oma HER'SEIE ETEEIRE R R RE
Sol Type Aer B o1 03 05 4 e o 0E [P o4 0.5 0.3 06 0.4 0.5 0.5 03 0.3
Sol Type E (1-3 storiss) 02 | oz | i | 02 [ 494 | 0z | 0f | 04 [ o0 | oo | 0z | 03|00 | 0| 08| 02| 0
Sol Type E (> 3 sieoes] .3 0.6 -0.8 0.8 A6 MA A& 04 5 A7 A3 HA -0d 0.5 0.6 4.2 H&
Mirimum Soore, Seay i1 0.9 or 05 0.5 08 0.5 a5 0.3 03 [ ] o 0.2 0¥ 0.3 ok .o
FINAL LEVEL 1 SCORE, 5¢12 Sum: 7 2-8
EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED
Exterior: [ Partial  [X] A Sides [] Aerial | Are There Hazards That Trigger A Detailed Structural Evaluation Required?
Interior: B Mone [ visible [ Entered | Detsiled Structural Evaluation? [ Yes, wikniown FEMA buiking type ar ofhat building

Detailed Nonsiructural Evaluation Recommended? (check ane)

[ es, nansinsciural hazards idenified hat should be evaiualed
[ Mo, nonstructural hazards exist hat may require miigation, but @

N P
BR = Braced frame

TU = Tikwp

[ Yes, Final Level 2 Score, 5c: & o the siruchural system delailed evaluation & nol necessary
Monstructural harants? [ Yes O Mo Mo, no monstructural hazards identfied ] DN
Where infarmation canmat be verified, screener shall note the following: EST = Estimated or unreliable data QR DMK = Do Not Know
SR R Unrenio aEnry ETER

Figure 17. Completed Data Collection form for 5020 Ebony Drive
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Example 4: It is required to perform rapid visual screening RVS for the main classroom
building at Roosevelt Elementary School.

,..'-a
Pais A
I '

b

o
-
-
' -
.
-
-
.
.
~
-

Figure 18. Exterior view of modern reinforced brick masonry building at Roosevelt
Elementary School

Pre-field Planning Stage

In this stage, the screener determined the following information:
e Address

e Number of stories
e Year built
e Soils information
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Field Screening of the Building

After walking around the building and through the interior of the building, the screener
identified the followings:

e The screener verified the pre-field information. She checked Soil Type D and indicated
liquefaction potential, based on the pre-filled information in the “Extent of Review” portion
of the form (Level 1).

e The building as a FEMA Building Type RM2 (reinforced masonry building with rigid floor
and roof diaphragms) and sketched the plan of the building.

e All of the interior walls were finished, but she was able to identify which walls were
structural versus nonstructural by tapping on them. Those walls that sounded solid were
deemed structural, and those that sounded hollow were deemed nonstructural. She added
this information to the sketch.

Identification of the Modifiers in Level 1 Form

Using the Vertical Irregularity Reference Guide (FEMA P-154, Appendix B.5), she
identified the building as having a short column irregularity due to the presence of infill walls
at the first floor that effectively shortened the length of the columns. Because the east-west
walls were all concentrated at the center of the building, the screener identified the building as
torsionally irregular. Considering the plan and vertical irregularities, the screener calculated a
score of 0.1(Basic Score = 1.7, Sever VI. Irreg. Vi1 = -0.9, Plan Irreg. PL1= -0.7, the sum. = 1.7-
0.9-0.7=0.1), but used Swmin to set the Level 1 Final Score at 0.3. See to filled Level 1 Form
(Figure 19).

Identification of the Modifiers in Level 2 Form

The screener completed the Level 2 portion of the form, reviewing each of the Level 2
statements, and the nonstructural portion of the Level 2 form. The Level 2 Final Score, which
included a more modest penalty for short columns and a positive modifier for redundancy, was
calculated as +0.8.

Final Decision

This score was transferred back onto the Level 1 form. Under “Other Hazards,” the
screener checked the “Geologic Hazards or Soil Type F” box to acknowledge that liquefaction
potential at the site is a trigger for a Detailed Structural Evaluation. Under “Action Required,”
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the screener checked both “Yes, score less than cut-off” and “Yes, other hazards present”
(because of the liquefaction potential). No exterior falling hazards were observed in either the
Level 1 or the Level 2 screening.

The completed Level 1 Data Collection Form for the main classroom building is shown in
Figure 22. The completed Level 2 Data Collection Form is shown in Figure 23.
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Rapid Visual Screening of Buildings for Potential Seismic Hazards Level 1
FEMA P-154 Data Collection Form HIGH Seismicity

Address: 168 Parkway Blvd

Green City, Any State Zip: 90922
Other Identifiers:  Roosevelt Elementary School
N B g Name: __Main Building
Usa:
Latitude: 40282306 Longitude:  -74.310489

S5

Screenerfs) P, Catz

1.48 0.39

DatelTime: _2/14/13 1pm |

S

No. Stories:  Abave Grade: 2 Below Grade: 0 Year Built: 1083 O Fs7
Total Floor Area (sq. L) 8423 sqit Code Year:
Additions: (8 None [ Yes. Year)s) Buit
Ocn-.lpm . Assembly  Commernal | Ere ss [ Hisiorc [ Shelter
ndusirial  Office O Govemmeant
Uity Warshouse  REGgemal, ¥ Units:
0A DB (¢ ®o E [(F DMK
Hard g Derse 56 Sof  Poor  NOWK sesume Type D
—structural walls Rock  Ruek Sl Spl Sel Seil
/ nanstructural Geologle Hazards: Liguefacton (TEJNODNK Landside: VesfflSPNK Surt Rupl.: YeRaphik
partition Adjacency: O Pounding [ Falling Hazards from Taller Adjacent Buiking
|/ walls Irregularitios: I Vertcal typeiseversy) "
z 0 Panitpel  Torsion - see comments
1 1 1 Exterior Falling O Unbraced Chimneys [ Heavy Cladding o Heavy Veneer
21 I 1 ! Hazards: O Parapets O Agpendages
[ Other:
ko COMMENTS:
Exterior walls are all in north-south direction.
Interior screening reveals additional interior walls in
N .- both directions. But the all the east -west walls are
concentrated very close to the core. Therefore,
24 (& bays x 147 consider as torsionally frregular.
; ; A Infill at first floor causes short columns.
First flook plan [2nd floor sin) Iy wfill at first floor causes s .
SKETCH L] Additianal skelches or commants on saparate page
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, 5
FEMA BUILDING TYPE DaMot | Wi | Wik | %2 | &1 | 82 | &1 | 84 | 8 | Cf | €2 | €3 | Pl | PCa | RMI URM | MH
Enow INRF) BR [T]] RC ] RF| (W (RN | [14+] RDY
S INF) N
Basic Score 36 | 32 | 29 | 21 |20 [ 26 | 20 | 07 | 05 | 20 | 12 | 16 | 14 [ o7 10| 15
Savern Vertical Imogulardy, Vs a2 |42 |92 | oo an | o8| o8]0 a7 10| 08| 0 a1 | ma
Moderals Verical kregularity, Vi o7 | a7 | o7 | w08 |08 | o7 | 06 | 05 | 05 | 06 | 04 | 08 | 05 | o5 | o8 | oa |
Plan Iequisely, Py At | 40 | 40 | 08 | o7 | 08 | 07 | 06 | 06 | 08 | 05 | o7 | 08 | 47 | @D 04 | N
Pre-Code At | 40 | 09 | 08 |08 | o8| 08 | 02 | 08| 07| 01| 05| 03| o5 | o5 [ oo | @1
Post Benchmatk 18 | 19 | 22 [ 14 [ v | oo | ora | oMa | re | o2t | oma | 2o | ze | oz | oz | wa | 12
Sol Type A er B bt | 03 | o5 [ o4 [ o8 | ot | oos | 05 | o4 | o5 | o3 | os | o4 [ 08 | 05 | 03 | o3
50l Typa E {1+ skories) 02 |0z | o1 [0z |08 ] oz | 01| 08|00 |on | 02|03 01| o1 | a1z a4
Sol Typa E (» 3 sories) 03 | 46 | 09 | 06 | 06 | wa | 06 | 08 | 05 | 07 | 03 | ma | 04 | 05| 06 | 02 | M
Wisimum Scoe. Se 11 | 09 | 07 | o5 [ o5 | o6 ] 65 | 65 | 03 | 03 | 63 | o2 | oz | o2 |Logl] oz | 1o
FINAL LEVEL 1 SCORE, 512 Sumc 1.7-0.9-0.7 = 0.1 use Sy = 0.3
EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED
Exteriar: O Partial All Sides [ Aenal Are There Hazards That Trigger A Detalled Structural Evaluation Required?
Interiar: ) L] Mone [ viskie & Entercd | Detailed Structural Evaluation? [ ‘e, unknown FEMA bslding typs or ather buiding
Drawings Reviewed: [ Yes (& No [ Pounding potential {uniess 5. > K Yes, score less tham cut-off
Soil Type Source: V=30 Maps - Type D culall, if knewn) K Yes olher hazards present
Geologic Hazards Source: _ State Geologist - [in. Fol) [ Fating hazards fom taler adjacent o
Contact Person: ® "“”'“thmdeTmF Detailed Monstructural Evaluation Recommended? (chock one)
LEVEL 2 SCREENING PERFORMED? O sig damage/dsiariceation 1o [ Yes, nonstructural hazards identified that should be evakiated
the strutwgal system Mo, ronstructinal hazands exist that may requine mitkgatian, bl @
B Yes, Final Lavel 2 Score, 5; __O.8 O Ma " . detailed evaluation is not necassary
Mansiruchural hazards? [ Yes B o (liquefaction) | & wo. ma nonstructural hazards dentfied [ DNK
Wher information cannat b verified, screeasr shall note the ing: EST= of ata QR ONK = Do Mot Know
=NOMEnes g TTame = ToPCTEE =UrecorEd maoary =WamTect w5 0= g
ER = Braced frame 5 = Shetr wal TU=ThHup LM = Light metal R = Rigd diapheagm

Figure 19. Completed Level 1 Data Collection Form for the main building at Roosevelt

Elementary School




Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screenin

FEMA P-154 Data Collection Form

g of Buildings for Potential Seismic Hazards Level 2 (Optional)

HIGH Seismicity

Optional Lewel 2 data collection 1o be performed by a chvil or siuctural engineering pml'!ssn:ﬂal armm or graduate student with background in seismic evaluation or design of buildings.

Bldg Name: Roosevelt Elementary - Main Bld, Final Level 1 Seore: | 5,= 2.1

(do not consider Sum) |

Screener: P. Catz

DatelTime: 8/14/13 T

| ADJUSTED BASELINE SCORE: | 5'= (S, — Vi, —Pui)=

Level 1 lregularity Modifiers: | Vartical imegularily. V., = -.9[ Plan Imegulanty, P, = -0.7
7

STRUCTURAL MODIFIERS TO ADD TO ADJUSTED BASELINE SCORE

Topic 51 (i sfatement is frue, circle the “Yes " modifier atherwse cross out the modifier,) Yes Subtotals
‘ertical Sloping W1 bulding: There is af least a full story grade change from ane side of the building 1o the other. -12
Irequiarity, Viz | Sie Mon-W1 building: There is at keast & full story grade change from one side of tha building to the ather. 0.3
‘Weak W1 bullding cripple wall: An unbraced cripple wall is visibla in tha crawl space. 0.6
andlor W1 house over garage: Undemealh an occupied slory, thene is a garage opening withoul a sleel moment rame,
Soft Stary | and there s less than & of wall on the same line (for multipks occupied floars abave_use 16" of wall minimum). -1
(circle one | WA building open front: There are openings al the ground story (such as far parking] over at least 50% of the
maximum) | length of the building. -1
Mon-W1 building: Length of lateral system at any siory is less than 50% of that at story abave or height of any
shary is more than 2.0 limes the height of the siory above. R
Mon-W1 building: Length of lateral sysiem at any siony is bedween 50% and T5% of that &l story above or height
of any story Is batween 1.3 and 2.0 times the hesght of the stary above,
Setback Vertical elemenls of the Lateral system at an upper story are outboard of those at the slory below causing the
diaphragm io caniiever al the offset.
Vertical elements of he lateral system at upper sories are inboard of those at lower stores 45
There is an in-plane offset of the lateral elements thal is greater than the length of fe elements. 43
Short 1C1,C2,C3,PC1,PCZ RM1 RM2: At least 20% of columns. (or piers) along a column lne in the lateral system have
Columa/ heightidepth ratios less than S0% of the nominal heaghidept rato at that level 5
Phar %me%mm one hall of the depth of the spandnel,
ret are infil walls or adjacent floors thal shorlen the column (-05)
| Split Leved | Thereisa aoerT oot A T Tl
Otther There is another observable severe verical imegulanty that obwiowsly affects the building’s seismic performance. | ve= 205
Irregularity | There is another ohservable moderate verbcal imegulanty that may affect the building's sessmic performance. 5 | fcopat -1.2)
Plan Tomsional sregularty: Lateral sysiem does not appear relafvely well dstnbuted in plan in either or bath direcBions. (Do nod
Imequiarity, Prx | include the W1A open front iregquianty isted above.) C—CI—JD
Mon-paraliel system: There are one or more major verlical elemeants of the lsleral sysiem that are nol onhogonal io each ather, Rl
Resenirant comer. Both projections from an intarior comer exceed 25% of the overall plan dimension in that direction. 0
Diaphragm opening: There is an opening in the diaphragm with a width over 5% of the tolal diaphragm width &t that laved 0
C1, £2 building aut-ol-plane offset: The axterior beams do not align with the columns in plan. | pus 0.7
Other srequlasity: Thens is another abservabile plan imegulanty thal abviously affects the bulding's saismic performance. A7 | fcapat-1.1)
Redundancy The: building has at keast bvo bays of lateral dements on each side of the bulding in sach direchion 0.
Pounding Bullding is saparated from an adjacent structure The floars da not align vertically within 2 fest : (Cap fofal -
by less than 1% of the height of the shorter of the | One building is 2 or mone stanes talier than the other, 1 pounding -1
building and adjacent structure and: The building is at the end of the block i modifiars at -1.2) | -0,
52 Buiding “K" bracing paometry i visible. -1
L1 Building Flak plate serves as the baam in tha moment frame g ]
PC1RM1 Bldg | There are rool-to-wal Bes thal are visible or known from drawings that do not rely on cross-grain bending. (Do nal combine wilh 3
post-benchmark or refrofil modifier )
PC1MRM1 Bldg | The building has closely spaced, ful heaght intenor walls [rather than an inbanor space with few walls such as in a wamnshousa). .3
URM Gable walls ane presenl. 4
MH There i$ a supplemenlal selsme: bracing system provided bebween the camage and the ground. 2 0.3
Relroit ComErenensive SESmIc retroil 15 VISIDIE o Krwn TTom arawngs. ia | M=

FINAL LEVEL 2 SCORE, §;; = (5" + Vi + P+ Ml 2 S 1.7 - 0.5 - 0.7 + 0.3 = O.8

{ Transfer fo Level 1 fomm)

There is ohservable damage or d

eterigration or ancéher condition that negatively affects the buldng's seismic perdomance: [ Yes Mo

If yes, descnbe the candifion in the comment box below and indicale on the Leval 1 form thal detaded evalualion is required independent of the funlding's score.

OBSERVABLE NONSTRUCTURAL HAZARDS

Lozation (C

hack “Yas"or No?) Yos

Extesior There i an unbraced unreinforced masonry parapet or unbeaoed unneinforced masonry chimney

There is heav

Y claddng or heavy venger

There is a heavy canogy over exil docrs or pedesirian walkways that appears inadequalely supperted

There is an unreinforced masonry eppendage over exil doors or pedesirian walkways.

There is a sign posted on the building that indicates hazardous maberials ame present.

Thare is a taller adjacant budding with an unanchored URM wall or unbraced URM parapet ar chimney.
Oiher observed extenior nonstructural faling hazard:

Inberiar Thare are hollow day tle or brick partitions a1 any stair of exit corldar
Other obsarved interior nanstructural falling hazand:

e I e e e e |2

)

Estimated Nonstructural Setsmic Performance |Check appropriate box and transfer ta Level 1 form concllsions)
[ Polential nenstructural hazards with significant threat 1o cceupant e safety -> Deladed Nonstructural Evaluation recommended
[ Monstruchural hazards idented with significant threat to oocupant |ife safety => Bul no Delailed Nonstructural Evaluation required
[E Low or no nonsinuctural hazard threal o occupant life safety -> Mo Deladed Nonsinsciural Evaluation required

Comments:

Figure 20. Completed Level 2 Data Collection Form for the main building at

Roosevelt Elemen

tary School
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Example 5: It is required to perform rapid visual screening RVS for the Main Building plus
Addition at Washington Middle School. The screener performed Level 1 and Level 2
screenings of the main classroom building at Washington Middle School.

Figure 21. Photo of exterior of Washington Middle School

Pre-field Planning Stage

In this stage, the screener determined the following information:

e Address,

e Number of stories,

e Year built, and

e Soils information

e Seismicity zone (High)

e Year built of addition was 1994
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Field Screening of the Building

The screener verified the pre-field information. He checked Soil Type C and indicated that
no geologic hazards were present, based on the pre-filled information in the “Extent of
Review” portion of the form.

After walking around the building and through the interior of the building, he identified the
original building as a C2 (concrete shear wall). He confirmed that the walls were concrete
and not stucco over metal or wood framing by knocking on the walls and verifying that they
were solid.

He observed steel braces at the addition and concluded that it was an S2 (steel braced
frame).

He sketched a plan of the building, including the addition, and an elevation

He calculated the area of the building and found that the area provided on the form did not
appear to include the area of the addition. He crossed out the provided area and wrote in a
revised value.

Identification of the Modifiers in Level 1 Form

The screener consulted the Level 1 Building Additions Reference Guide, which indicated
that because the addition and the original building had different structural framing, they
should be evaluated separately and pounding should be considered. He checked pounding
using the Level 1 Pounding Reference Guide and found that pounding potential does exist
because the roof of the addition does not align with the floor of the original building.

While he could have used a separate form for the addition, he opted to use a single Level 1
form for both portions of the building. He calculated a Level 1 score for the original
building, and a second Level 1 score for the addition.

The screener did not observe any of the irregularities listed in the Vertical Irregularity
Reference Guide in the main building. Because the addition has braced frames on only
three sides, the screener identified the addition as torsionally irregular using the Plan
Irregularity Reference Guide.

Considering the original building is pre-code, the screener calculated the Level 1 Score for
the original building as 1.3. Considering the plan irregularity and the soil type, the screener
calculated the Level 1 Score for the addition as 1.3.
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Identification of the Modifiers in Level 2 Form & Final Decision

Prior to performing the Level 2 portion of the form, the screener consulted the Level 2
Building Additions Reference Guide. Based on the Level 2 guide, the screener treated the
original plus addition as a single building. He applied (1) the reentrant corner modifier to
account for the difference in the plan dimension between the original and the addition; (2)
the setback modifier to account for the difference in height; and (3) the torsional irregularity
modifier to account for the difference in structural systems. He also applied modifiers for
split level (because the roof of the addition does not align with any of the original floor
levels) and redundancy (because there are multiple bays of lateral elements in both
directions on both sides of the building.

He made sure to apply the appropriate caps to V.2 and PL2 as instructed on the Level 2 form.
The Level 2 score was calculated as -0.3, so SMIN (for the original building) was used as
the Final Level 2 Score, Stz = 0.3. This score was transferred back onto the Level 1 form.
No exterior falling hazards were observed in the Level 1 screening. During the Level 2
screening, however, the screener observed what appeared to be hollow clay tile partitions.
He noted this on the Level 2 form.

Detailed structural evaluation is required because the score less than cut-off besides the
detailed nonstructural evaluation is recommended.

The completed Level 1 Data Collection Form for the building is shown in Figure 22. The
completed Level 2 Data Collection Form is shown in Figure 23.
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards Level 1
FEMA P-154 Data Collection Form HIGH Seismicity
Address: _1515 Narthwest Drive
Old Town, Any State Zip: 90907
Other Identifiers: VVashington Middle School
Building Name: Main Building + Addition
use: Classrooms
Latitude: 42.836 Longi -73.322
s _1.21 s: 0.54
s (s): J. Howard DatelTime: 8/28/13 dam
No. Stories: Above Grade: 3 Below Grade: 0 Year Built: 1931 O est
Total Floor Area (sq. ft); 28800 29,800 Code Year:

Additions: [ None [X Yes Year(s)Buil: 1994
Occupuu;y Assembly  Commercial Emer Services  [J HMistoric [ Shelter

industrial  Office O Govemment
Usiity Warehouse Resigontial, # Unis:

SoiType: DA B RC (o CE OF o

Hard Avg Dense  Sff Soft  Poor ¥ ONK assume Type D.
aleod, \ [ Rock Rock Sl  Sol  Sob ol
addition, 1994, | Geo Hazards: Liquefaction: Yes(Nol)NK Landside: Y INK Sur. Rupt.: Ye{NoPNK
| |
g:z”r‘:w i O I O O Adjacency: B0 Poundinge (] Fallng Hazards from Taller Adacent Buiding
h !
y [ Irregularities: (] Vertical (type/saverity) _none
[ | reg \
Jl‘f;?»r?prc ~¢tode), 7| EastElevatipn | | [ Pian (type) none
CoREvete skear T T, Exterior Falling [J Unbraced Chimneys ] Heavy Cladding or Heavy Veneer
walls | Hazards: [ Parapets O Appendages
cxtenor [ Other.
N walls [ COMMENTS: T pounding Dtwin original and addition

Site slopes, but less than a full story, Not a vertical ivregularity.

Level 1: Addition has differences in floor height and differences in
structural framing. Therefore, per Level 1 addition guide, evaluate as
separate buildings and check for pounding. Per Ltvc? 1 pounding
guide, pounding potential does exist because floors do not align

24 a8 el Lol i, B
b ,; ng“‘# - - "“"f"‘!“"f 1‘0'“‘"7 Level 2: See comments next page for Level 2 treatment of additions.
core walls (an S | 1\ | | | | _9 Level 1 result: S, = 1.3 and pounding exists
£ at1ct-Floor N Level 2 result: S.. = 0.3 (for combined building)

SLETCH [7] Addmional skeiches or comments on separate
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, S+

FEMA BUILDING TYPE DoNot | wi [ wia | w2 [ st CEEEERGE A EREE E O K
Know {MRF) ) o (VRM | (M) SW (AW ) (FO) RO
SW) NF) INF)

Basic Score 36 32 29 21 26 20 17 15 20 12 16 14 1.7 17 10 15
Severe Verscal kreguiarty, Vi, 12 | 12 | 12 | 10 41| 10|08 |09 | F0| 07 | 10|09 |09 08| 07| NA
Moderate Vertical Irregudanty, Vir 47 | A7 | o7 | 06 07 06 | 05 | 05 | 06 | 04 | 06 | 05 | 05 | 05 | 04 NA
Plan ¥regularity, Py 11 -1.0 -10 08 -0.9 Q7 486 06 08 05 07 -06 0.7 07 44 NA
Pro-Code A1 | 10 | 09 | 08 08 | 06 | 02 | 04 |@D| 01| 05| 03| 05| 05| 00 | 01
Post-Benchmark 16 | 19 ] 22 | 14 1t | 19 | Na | 19 | 21 | Na | 20 | 24 | 21 | 21 | NA | 12
Sol Type Acr B 01 03 05 04 01 06 05 04 05 03 08 04 05 05 03 03
S Type E (1-3 stories) 02 | 02 | o1 43:/ 02 | 01 | 94 | 00 | oo | 02| 03| 01| 01| 01| 02| 04
Sol Type E (> 3 stories) 03 | 08 ) 09 | @ NA | 06 | 04 | 05 ) 07 | 03 | Na | 04 ]| 05 | 08 | 02 NA
Minmum Score. Su 1.1 09 0.7 0§ 0.6 0.5 05 0.3 03 0.3 0.2 0.2 0.3 0.3 0.2 1.0
FINAL LEVEL 1 SCORE, Suz Swx. oo o © — 1.3 (addition) 1.3 (original bldg)
EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED
Exterior: [ panat  K) A Sdes K) Aerial | Are There Hazards That Trigger A Detailed Structural Evaluation Required?
Interior: [ Nome (] Visibie K] Entered | Detalled Structural Evaluation? 0 Yes, unknown FEMA buildi

. " : ng type or other bulding
Drawings Reviewed: [J Yes K] No A e K] Yes, score less than cut-off

Soil Type Source:  Vs30 Maps - Soil Type C
Geologic Hazards Source: State Geologist - None

[0 Yes, other hazards present
Falling hazards from taller acjacant O No

Comteet Peryort bullding Detailed R d? (check one)
Geologic hazards or Sod Type F 2
LEVEL 2 SCREENING PERFORMED? Significant damage/deterioration lo R Yes, nonstructural hazards identfied that should be evaluated
0.3 the struckural system [ No, nonstructural hazards exist that may require mitigation, but a
K] Yes, Final Level 2 Score, S z O Ne SEN detailed evaluation is not necessa
Ignore pounding as “Other Hazard ry
Nonstructurad hazards? K Yes [ Ne since Level 2 was performed. [ No, no noastructural hazards identified ] DNK

Where information cannot bo verified, screener shall note the

g: EST=E or data m DNK = Do Not Know

RC=" 5 = U= o
BR Broced frame SW = Shesr wal TU=Tltw UJ Light mets RD = Rigid Gephragm

Figure 22. Completed Level 1 Data Collection Form for the main building (original plus
addition) at Washington Middle School.
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Rapid Visual Screening of Buildings for Potential Seismic Hazards
FEMA P-154 Data Collection Form

Optional Level 2 dala coliection 1o be perfgrmed by a vl or structural engineering prolessional, architect, or graduale student with background in seismic evaluation or design of bulldings.

Level 2 (Optional)
HIGH Seismicity

Bldg Mame: WS - Main Building Final Level 1 Score: | 5.,= 1.3 {do nat consider Sus) |
Screener: ), Howard Lavel 1 rragularity Modifiers: | Verfical meguiarity, Vi, = O | Pian Irreguianty, By, = O
DateTime: 2/28/13 Fam ADJUSTED BASELINE SCORE: | S'= (S, -V, - Fj= 1=

STRUCTURAL MODIFIERS TO ADD TO ADJUSTED BASELINE SCORE

Topic ment [if stetement is trus, circle the “Yes” moaifier; ofherwisa cross owt the modifisr ) Yes
Viertical Shaping W1 building: There & al keast a full story grade change from ane side of Ihe buikding o the ather. -2
Irmegularity, Viz | Sde Non-W1 bulding: There is i least a ful story grade change fram gne side of the bullding o the other. 03
‘Weak W1 building cripple wall: An unbracad cripple wall is visible in the crawl space. 0.8
andlior W1 house over garage: Undemealh an occupsed stary, tene is a garage cpenng withoul a sleel moment frame,
Soft Stary | and theare is lees than 8 of wall on the sama ling (for mullipks oocupsed floors abave, use 16" of wall mirrmum). =1.2
fﬁ‘"‘f{e one [ W1A bulding open frant: There are openings at the ground stofy (such as for parking) over at keast 50% of the:
maximwm) | length of the bullding -132
Nom-W1 bulding: Length of lateral system at any slory is less than 50% of that at story above or height of amy
stary is mare than 2.0 fimes the height of the story abave 08
Non-W1 bulding: Langth of lateral system at any slory is batween 50% and 75% of that at slory above or haight
of any story is between 1.3 and 2.0 times the heaght of the story above. 0.5
Selback Vertical elements of the [aeral system & an upper slony ane outboard of those 3l the stary below causing the
daphragm bo cantilever af the offsel. 1.0
Veriical elemenis of the |aieral system ai upper siories are inboard of fhose at lower siories. 0.5y
There is an in-plane offset of the laleral elements that is greater than the length of the elemenls. Ei
Short C1,62,C3PC1PCLRMI RMZ: Al least 20% of columns (or plers) along a column line in the lateral system have
Columrn/ hlghi/depth ratios less than 50% of the nominal heightidepth ratio 81 that kevel 0.5
Fier C1.C2,C3PC1 PC2RMI RMZ The column depth (or pier width] is less than one half of the depth of the spandrel,
of there are infill walls or adjzcend flnars that shorten the column. .5
Split Leved | Thare is a split kevel ai one of tha Aoor levels or at the roof. 0.5y
Oher There is another cbservable severe vertical iImegularity that obviously affects the bulding's sesmic perormance. 0| w=210
Irrequiarity | There is another observable moderste vertical imegulanty that may affect tha building's saismic performance. .5 | (Copat -1.2)
Pian Torsional irmegularity: Lateral system does nol appear relatively well destibuted in plan in gither or both dinections. (Do nol
Irregularity, Py | include the WA open front imeguiary iished above.| (D7)
Non-paraliel system: There are one of more major vertical elements of the |aleral system that are ned eethogonal b each other. A4
Reanirant comer: Bath projections from an interior comer exceed 25% of the overall plan dimension in that direction. TIER
| Diaphragm cpening: Thete is an opaning in the daphragm with a width aver 50% of the total diaphragm width at that level 47
C1, G building out-of-plane offset. The exteror beams do not align with the columns in plan, 04 | p=_—3.2
(Other iregularity: There is another obsenvable plan imeguiarity that obwiously &ffects the building's seismic parformance. AT | (Capat-1.1)
Redundancy The building has al least two bays of lateral elemenis on each side of the building in each direclion. [k}
Pounding Building is separated from an adjacent struciure The fioors do not align vertically within 2 feetl. © (Cap fodal =10
by less than 1% of the height of the shoner of the | One building is 2 o more stones taller than he other. ¢ pownding 1.0
Dlllldiﬂg and ad;acenl sruchare and. The building is &l the end of the Block, - modifers af-1.3) | 0.5
52 Buiding “K” bracing geomedry is visible, -1.0
C1 Building Fla plate serves as the beam in the moment frame 0.4
PCARM1 Bldg | There are rool-io-wall fes that are visible or known from drawings tat do nol rely on cross-grain bending. (Do not combing wilh +0.3
post-benchmark of redroft moiier,|
PCA/RM1 Bldg | The building has cosely spaced, full height intenar walls (rather than an intenor space with few wals such as in @ warshouss), +.3
LIRM (Gable walls are presand. 0.4
WH There is & suppleméntal sesmic nraum syslem provided between the camage and te ground. +1.2 0.5
Ratrodit Comprehensive seismic retrofit is visible or known from drawings. 1A | M= S

FINAL LEVEL 2 SCORE S;;=(S'+ Vi, + P+ M2 Sy 1.3 - 1.0 - 1.1 + 0.3 = 0.5 use Sy = 0.3 {Transfor to Love 1 farm)
There is ohservable damage or deleroralicn or anolher condition that negatively affecis the bulding's sesmic perioemance: [ Yes  [KINo
I yirs, alescrits the condilion in the comment bax bidow and indicate on the Level 1 form thal detadind evaluation is reguired independent of the bulding's score.

OBSERVABLE NONSTRUCTURAL HAZARDS

Location

5 {Chack “Yes"ar "Nag Yes

Extarior

There is an unbraced unreinforced masanry parapet or unbraced unnainforcad masonry chimney.

There is heavy cladding or heavy veneer.

There is @ heavy canopy ower exit doors or pedestrian walkways that appeans inadequately supparied,

There is an unrenforced masonry appendage owver euil doors o pedesirian walkways

There i a sign posted on the building that indicates hazardous materials ane present

There is a taller adjacent building with an unanchared URM wall or unbraced URM parapst or chimney.

Other atearved exterior nonstruclural falling hazard:

Inerige

There: are hellow clay lile ar brick paritions at any stair or exit comidar X

COrvidor appears to be

| kixkkkKrx|F

Odher observed intenor nonstructural faling hazard:

LT tlﬂy Tl

Seismic Perf (Chock appropriate box and fransfer bo Level 1 form conclusions)
(¥ Polential nonstructural hazands weth significant threat to cocupant e safety —> Detailed Nonstructural Evaluation recommended

] Monstructural hazards identified with significant threat 1o occupant life safety <> But no Detailed Nonstruchural Evaluation required

L] Low or no nonstructural hazard threal io occupant life sadety -» No Detailed Nonstructural Evalualion recuired

Commenls: = oddition has differences in horizontal dimension, floor height, and structural framing. Therefore, per Level 2
addition guide, evaluate as single building and consider reentrant corner, setback and torsional irregularities.

Figure 23. Completed Level 2 Data Collection Form for the main building (original plus

addition) at Washington Middle School
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9. APPENDIX A: DATA COLLECTION FORMS

Rapid Visual Screening of Buildings for Potential Seismic Hazards

{Adopied from FEMA P-154 Data Collecrion Fomn)

LEVEL 1

PHOTOGRAPH

AAABEE" -..cevocceeee
other ID- ..
Bullding Nama:

VERY HIGH Seismicity

Latituda: .
[T T T Y

#3torles - Above Ground:

Total Floor Area [sft): tmreminanaen s s e s e OB WBIT L

Oves, YeansBullt...._.

e

Additions: O None
occupancy: O Assembly O Commercial O Emergency Services O Histoec
O Industrial O OMmce 0O Schools 0O Govemment
0O Utiry 0O Warehouse O Residental Fnits: O Sneltar
Soill Typa: 00 A: Hard Rock 0O C: Soft Rock O E: Saft sall
O B: Mormal Rack O O Hard Soll F DHE O F: Poor Soll
‘Gaohazards: Liquetacton: O Yes, O No, O DNE
Larrdshdea: O Yes, O No, O DNE
Surface Rupture: O Yes, O No, O DNE
Adjacency: O Pounding O Fallirg Hazards from Taller Adiacant Bullding
Irreqularitien: O Severe Vertcal Iregulanty O Plan megularty
O Modarate Vestical Imeguiartty
O Unibraced Chilmn O Heavy Cladding or Hi Wenesar
Exterior Falling Parapets B o ﬁpp:ﬂmi g arneaw
Hazarda:
0O Oher:
COMMENTS

O Acdiional sketches or comments an separate page

BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 3CORE, 5.,

[EUILDING TYPE DNE| W1 |Wia| w2 | 51 52 ]| 33 54 55 ci CZ | C3 | PC1| PCZ | RM1 | RMZ | URM | MH | BN1 | BN2
[Eazic Score 21|19 |18 |15 | 14 |16 | 14012 |10 (12|03 |17 10|17 |11 )|0%) 11| 03|08
[Savere Vertical imaguianty, v, , Q9|<09|Q9|08| 0708|0707 |-07|0B8|-06&|-07)07|-0F|-D7|-06| NA | -0E| -0.56
picderate Vertical kregulaity, Vis Q6|405|05|04)| 04 )-05| 0403 |-0.4|04|-03)-04)04|-04]|DA)]-03]| NA|-03)|-03
Flan lregularty, Pos Qr|407|06| 05| 05 ) 05| 04| 04| 04| 05|03 05) 04|04 04803 NA| 03| 00
Pre-Code Q3030303 | 0203|0201 01|02 000201020200 00| NA|NA
Past-Benchmark 19| 15| 20 | 10| 14 11 15 NA | 14 | 17 | NA | 15 | 17| 16 | 16 | NA | 0.5 | NA | NA
[50ll Type Aor B o5|05|04| 03|03 )04 | 0302|0203 (01)|03)02(03|03)01)01| 01|02
[2all Type E [1-3 stores) oo |02|-04|-03| 02|02 02]01|-01|-02|00|-02)01(-02|02|00)|-01| 00| 00O
[20ll Type E (=3 stories) 04| 0404|0303 ) WA | 03§01 |-01|-03|-01) WA |-01|-02]|-02| 0.0 NA | Na | Na
Pinimum Score, 5w orjorjoy|os| 0505|0505 | 03|03 (03| 02)02|(03|03)02)1.0| 02|02
FINAL LEVEL 1 SCORE, 5, 2 5 4
JEXTENT OF REVIEW OTHER HAZARDS ALCTION REQINRED
[Exderar OParlal O All Siges O Aeral Are There Hazards That Trigger A Detalled Detalled Structural Evaluation Requined?
interior: OMone O Vishle D Enered |Structural Evaluation? O 'Yes, unknawn buliding type or cther bulidng
Drawing Resiewd OYes O Mo O Pounding potentlal {Unless 5|, = Cut-oft, I |0 es, score less man cut-off

nowm) 0O ¥as, other Nazands present ONo

Detalled Monstuctural Evaluation Recommenaed?
O Fallireg hazards from taller adjacent bulkding
O Yes, norstuctural Razard identlied, shoukd be evaluated

LEVEL 2 SCREENING PERFCORMED? 0 Geodoglc hazards or Soll Type F O Mo, nonstruchural nazards exlst that may regulire mitigation, but
[0 es, Fnal Level 2 Score, 5, ONa O Significant damage/deteroratian 1o the 3 detalieg evaIUZan IS ot necssEany
ponstuctural Hazands? O Yes O e structural system O Mo, no nonstructural hazands identifed O DMK

Where information cannol be vertliad, scresner shall nale ihe fofiowing: E5T = Esnimaned or unrellaide daia (OF) DK = Do Mot Know
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 2 (Optional)
[Atgpied from FEMA P-154 Data Callecion Famm) VERY HIGH Seismicity
&mit-w:muﬂmmhnmsm-mwmm | T AT or prwduale sfud el aah Deck; 11 SEETTEC WLl o o af &,
BLiiding Name. Final Level 1 Score: = - (DG ot CONEier S|
Lavel 1 kregularty Mookfars: yeriical Imeqularty, V., = Pian kregularity, P, , =
Dates Time msrmmsm3-¢, V, -PL )=
Topic Statement [Il'a‘tthurrt I8 frus, circls “Yes" modifier; otherwize cross out the modifer) Yea | Subtotals
Ve | cpong opg [V41 Bulding - There i at least a ful story grede cnange from ane ske of ne Dulkiing o ihe oiner. EE |
Iregularty, Non-w'1 BuBinyg - Ther |5 a1 least a full Story grae changs from one sioe of the bullding b2 the other. EE
v We3K w1 Bulaing Cripole Wl - An untraced cripple wall I WISIDIE In the crawl space. 05|
L anﬁ;zrfm W1 House over Garage : Undemestn an ocoupled story, MEre |5 3 garage apening without 3 steel moment frame, and there Is
fCircke one |85 than 8 1t of wall an the same line {for mulliple occupled TIOME AH0VE, LSS 16 1t of wall minimum) 0.
maknim} [y 4 Sullding Spen Frant - There are operings a the ground story (such as for parking) over &t least 50 % of the length of the J
bullding. 0.
Nan-w1 BUBNg : Length of lateral system at any story Is less than 50 % of that &t story abave of NeIght of any story Is mare
than 2.0 fimes the helight of the: siory above. £0.7]
Nan-w'1 BUBNg : Length of lateral systam at any story Is Detween 50 % and 75 % of that a1 story a0ove of NEgnt of any sty 15
betwean 1.3 and 2.0 imes Je helght of the shory above. 0.4
Setback  [\ertical elements of ihe lateral system at an upper siory are outboard of these at the siory below causing the dlaphragm to
canthever at the affset. -0.7]
Vertical slements of the lateral system atug:_ersm-le 5 are Inboand of thase &t lower stores. 0.4
ere : — . 0.3
Shan  c1,cz2, C3\PC1 PCZRM,RME © 21 1235120 % m:nlunns{orplers}amga COLMN B8 I the la'na'ﬂs:pibem nave helghtideptn
column!
Pier  |ratios less than 50 % of e nominal helghtfdegth ratla at that level 4
€1,02,C3,PC1,PCZ,RAM1,RM2 : The column geptn {or pler wigtn) Is less than one Naif of Me deptn of e spandred, or there are
Il walls o agjacent Soors that sharten the column. 0.4
Spit Leve! | There ks a spllt leval at ane of the floor levels or at the roaf. 0.4
Other  |Tmere s ancihes observable severe vertical that cbvously affects the bullding's selsmic pesfomance. ATV =
ATEQUIRTRY | Triers is another ooservabie modersts verical |mequianty that may Sffect the DulkINGs S&ISMIC pertamance. A car w0z
Fan  |Torsional Imeguiarty: Lateral system coes nat appear relatively well Qlsmauted In plan In élher of both drecsons. (Do not INcude the WA o5
Imegularity, |apen front Ireguiarky Bsted abowve)
P Nor-paraliel System: TRERS 38 one oF more majar vemical slements of the Iateral sysiem that are not orthagonal to eacn other, -0
Resntrant Corner: Soth projections from an Interior comer exceed 25 % of the overall plan dimenslons In that directian. 0.2
Diaparagm Cpening: There ks an epening In the diaphragm with a width ever 50 % of the total diaphragm widi at that level. 0.2
1, C2 Bulldings Cut-of-plane Cffset The exderior beams do not align wiih the eolumns In plan. 0.2|R; =
Daher Imegularity: There Is ancithes coservablie plan Imegularity that sbviously affects e bullding's sebsmic parformance. 0.5 eap e 0.7)
RE0UNOENCY | The bulkiing Nas at least wo DEyE of |atersl elements on escn §loe of he bulaing In each direction. 0.2
Pounding |Bullding Is separated from an adiacent structure oy | The flooms do not align vertically within 2 feet. iCap total 0.7
less than 1.5 % of ihe helght of the sharterof the | O bullding ks 2 or more siores taller than the other. pounding modflers| -0.7|
Joulicing and adjacent structue nd: The pulliding |6 3 the end of the plack. at-0.9} 4
E2Bullding | W bracing gecmenry I visible. 07|
C1 Buliding [Flat plate serves as the baam In the mament frame. .3
PCA/AMI | There are roof-to-wall ties that are visible or known from drawings that do not rely en cross-grain bending. (Do not combine Wit post-
Bullding menchmari or retrafit modHler 0.2
0.2
ORM K
MH There Is & supglemental selsmic bracing system provided between the carmage and the ground. 0.5)
|Fetmemt COMprEnErEve SElEMic rewoi 16 VISR OF KW TTom orawings. Ta|M=
FINAL LEVEL 2 SCORE, 5, =|S'+V,, ~P_, M) 2 S, : {Transfer to Leved 1 Form)
[Tnere s absenvabie 0amage or CETEMarANioN or ANOMEr Conaition tnat negatively aMects the DUINING's selemic perormance: O Yes O No
It yes, descnbe the condition In the Comment Box bekw and Inglcate on te Level 1 form that oetalled evaluation Is reguired INgependent of the buldng's score.
[OESERVABLE HONSTRUC TURAL HAZARDS
Location  [Statement [Check ™Yes™ or "No™ Yes|No Comments
Exterior There |6 &N unbraced unrednforced Masonry parapet o unbraced urrelnforced masonry chimney.
re |6 heavy Ing ar VENREr.
There Is @ heavy eanopy ower exit doars or pedesiran walloaays Tat appears Inadequately supported.
There |6 &N unrelmforced masenry appamagewer!xnm o pRtestian walkways.
re |6 a slgn poshed on ES s M & are presenl
There Is a taller agjacend bubding win an ma.nmu'ed URM wall or unbraced URM parapet or chimney.
OAner obeenved edenor nonsiruciural falling nazard.
\rerior Tiere are Nolicw clay Qe of DK pariiers at any @l of exi Cormeor
Daher observed Interior nonstruciural Talling hazard.
E Nenstructural Sersmic Performance (Check appropiaie bax and iransfer fo Level 1 fomm consiusions)
IO Potantial nonstructural hazargs Wi slgnificant threat to cooupant INe satety. —> Detalled Monstuciural Evaluaton recommences.
O Mongtructural nazands kentiliza Wi significant thveat o cCcCupant Ife safety.  — But o Detalled Nonstructural Evaluation regquired.
IO Low o 1o nonstructural hazard threat b occupant Iife . —> N0 Detalied Nonstnuctural Evaluation required.
Commants :
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards

[Adopted from FEMA P-154 Data Calection Fomm)

LEVEL 1
HIGH Seismicity

PHOTOGRAPH = TR | |
Lon T | PPN | | - 1R
BTG MBITIB. ..o oeeecvemseeeee e e semss s amssensems s sms s et s snmn s s s b s st amrs e
Longlbuda:
SCreEner: .
lastories - Abave Ground:  ......... BElow Ground: ............ Year Bult ... O Est
[Total Floor Area (aft): J RO OTORTPTURROPPIORRRTIUNY = - - : I | - : | OO ORUR OO
Agations: O Hane O es, Years Bult. ... ..o
lDccupancy: O Assembly O Commerclal O Emergency Serdces O Historic
O Industrdal O SMce O Schools O Gowemiment
O Uity 0O 'Warehouse O Resldential, #Units: O Shetter
[5oll Type: 0 A- Hard Rock O C: Soft Rack O E: Soft Soll
SKETCH IO B: Normal Rocik O O Hard Soll f DNK O F: Poor Soll
jGaohazands: Liguefaction: O yes, O Mo, O DNK
Lanaslige: O yes, O Mo, O DNK
Swurface Fupture: O Yes, O Mo, O DNK
i} ¥ O Pounding O Falling Hazards from Taller Adjacent Sullding
jirreguiaritiss: O Severe Vertcal Imegulaty O Plan Iregularty
O Moderate Vartieal Imeguiarty
O Unbraced Chimneys O Heawy Cladoing or Heavy Venser
ﬁ:’;:::ﬁ"w O Parapets O Appendages
O Other:
JCOMMENTS
01 Additional sketches ar COMMENts on Geparate page
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, 5.,
BUILDHNG TYPE DNE| W1 [WiA| W2 | 51 g2 | 53 | =4 -] [+ G2 | G3 | PC1| PCZ | AM1 | RMZ | URM| MH | BN1 | ENZ
Bazic Score 36 (32|29 21| 20| 26| 20|17 | 15|20 12|16 | 14|17 |17 | 10| 15| 10| 14
Sevens Vertizal Irmeguianty, v, 1z|-12|12|-10|-10|-11| 10| 08| 08| -10| 07|10 09| 09| 09| OF| Na |07 |08
Maderate Vertical imegularity, Vy, 97|07 | Q7| 06| 06| 07| 06| 05| 05|06 04| 06| 05050504 NA|-DE) 05
Plan Irmeguiarty, P, , 11|10|10)| 08| 07| 09| 07| 06| 06|08 0507|0507 07|04 NA|-DE) 05
Pre-Cade -11|-10| 09 |-06| 06|08 | 06| -02|-04|-07(-01|-05|-03|-05]-05|00)|-01] NHA | NA
Post-Senchmark 16|19 | 22|14 | 14 | 114 16 | WA | 19 | 29 | NA | 20 | 24 | 21 | 21 | NA | 12 | NA | NA
Soll Type A or B of|o03|o5|04 (06|01 |06 05|04 | 0503|006 |04)05|05|03|03)03| 09
Soll Type E (1-3 storles) oz|oz|o1|02|04|02|01| 04| 00|00 (02|-03|-01)-01|-01|-02|04|-02]|-05
Soll Type E (>3 siorkes) 03|06|09)|06| 06| NA | 06| 04|05 |07 03| Na |-D4|-05]-06|-0.2| NA| NA | NA
MIRMUM SCOME, 5wy iijo|oF|O0S| 05|06 | 05| 0S5 |03 |03| 03| 02|02 Q3| 03|02 10]) 0202
FIMAL LEVEL 1 SCORE, 5,, 2 5 .,
EXTEMT OF REVIEW OTHER HAZARDS ACTION REQGUIRED
Exterlor. O Parial O AN Sioes O Aenal  |Are There Hazaros That Trgger A Detalied Detalled Structural Evaluation Required?
Inieriar: ONone  OWViskk O Entered  |Strucural Evaluation? 1 Yes, urinowm Bullding typs of other Bullding
Drawing Reviewd: O Yes O Mo O Pouncling potential {Unless 5, = Cut-of, If |0 Yes, GCOME keSS than cut-of
SO0 TYPR BOUTTE .o veversevs e samsemssmsssesnssmnaeces (KO O Yes, other hazams present O Ka
GEINAZANIE BOUITE. ... e emr s Detalied Monstructural Evaluation Recommended?
O Falling hazants from taller adjacent bullding
Contact PerBOM. ... O Yes, nonstructural hazard ldenttfied, shauld be evaluated
LEVEL 2 SCREENING PERFORMED? O Gealoglc hazards or Soll Type F O Mo, nonstruciural hazards exdst that may require mitigatien, but
O Yes, Final Lewal 2 Score, 5S¢ 0O Mo (O Significant damageddeteroration to the @ tetalled evaluation 1s nat necessany
Monstnuctural Hazands? 0O Yes 0 No|stnuctural system O Mo, na nonstruciural hazards identimed O DMK
Where information cannol be verified, screener shaill nofe he following: E5T = Estimated or unveliable data (OF) DMK = Do Mot Know
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards

[Acpied from FEMA P-152 Data Colizction Fam)

LEVEL 1
HIGH Seismicity

PHOTOGRAPH dddress: Oy
LT | U | -1
BUBING MM e
Longltuda:
SCTeEner:
2stories - Above Ground:. ... BEIOW Ground: ............ Year Bult ........ O Est
[Total Floor Area (aft): J RO OTORPURROTPTORRRTIUNY = - - - b | - : | OSSOSO OO
Additions: O Nane O YEE, YEANS BUM ..o
joccupaney: O Assembly O Commercial O Emergency Sendces (O Histanc
O Industrial OO0 OMee IO Schools O Govemment
O Uity 0O Warehouse O Resldential #Units: IO Shetter
Soll Type: O A- Hard Riack 0 C: Saft Rack O E: Soft 3all
SKETCH IO B: Normal Riocik O O: Hard Soll  DNK O F: Poor Soll
|Geohazands: Liguefaction: O Yes, O No, O DNK
Landslide: O Yes, O No, O DNK
Surface Rugture: O Yes, O No, O DNK
) ¥ O Pounding O Falling Hazards from Taller Adjacent Sullding
Irreguiartties: O Severe Vertical Imegularty O Plan Imegularty
O Moderate Verilcal Imeguiarity
O Unbraced Chimneys O Heawy Cladding or Heavy Veneer
ﬁ:m:':ﬂ“lw O Paranets O Appentages
0 Other:
JCOMMENTS
|0 Additional skeiches or comments on separate page
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, 5,
BUILDHNG TYPE DNE| W1 (WA W2 | 51 2 | 53| A 85 c1 C2 | C3 | PC1| PCZ | RM1 | RM2 | URM| MH | BN1 | ENZ
Baszic Score 36| 32|29 | 21| 20| 26| 20 | 17 | 15 | 20 (12|16 | 1417|1710 | 15| 10| 1.4
Sevena Verlical Imegularity, V', 12|-1z|-1z|-10|-10|-11| 10| 05| -09|-10|07|-10| 09|09 )| 08|07 NA|-D7|-05
Mioderate Vertical Imeguianty, Vi, Q7|07 |0F7|06| 06| 07| 06| 05| -05)|-06|04|-06|0D5)|-05)|05|04|Na|-D4)|-05
Plan Irmeguianty, P, -{1|-1o0|-10|-05| 07|09 | 07| 06| -06|-08|05|-07|06|-0.7)| 07|04 Na|-D4&)|-05
Pre-Caode 11|10 09| 06| 06|08 | 06| 02| 04|07 (01|05 03| 05|05 00| -01] HA | NA
Prst-Senchmark 1619|2214 14| 11 15 | WA | 1.9 | 29 | WA | 20 | 24 | 21 | 21 | NA | 1.2 | NA | NA
Soll Type A or B of|o03 |05 0406|071 | 06|05 | 04| 05| 03|06 |04 050503030308
Soll Type E (1-3 stories) o2|o0o2z|o01|H02|04| 02|01 04| 00|00 |(02|-03)|-01)-01|-01|-02|-04|-02]|-06
Soll Type E (=3 siorkes) 03|06|-09)|06| 06| NA |06 | 04| 05|07 (-03| Na | -D4|-05|-06|-02| NA| NA | NA
MInkmum SEore, 5w 11|o%|o7|05| 05| 06| 05| 05|03 |03|03|02|02|03|o03|02| 110|020z
FIMAL LEVEL 1 SCORE, 5, 2 8,
EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED
Extzrior O Parflal O AN Sldes O Aedal | Are There Hazards That Trigger A Detalled Detalled Structural Evaluation Required?
Ineriar: ONone O Vishle DO Enierad | Structural Evaluation? O 'f'es, urinown Bullding type or oiher bullding
Drawing Reviewd: O'Yes ONo O Pouncling potental {Uniess 5, = Cut-off, I | Yes, score kess than cut-off
SO0 TYPR2 SOUMTEL....ce e s rer e s memssramrrns known) O Y'es, otner Nazands presant O Na
L= T 1T Detaled Monstructural Evaluation Recommended?
O Faling hazamts from taller adjacent oullging
L 41 [ = o O Yes, nonstructural hazand lgentiied, should be evaluated
LEVEL 2 SCREENING PERFORMED? O Gealaglc hazards or Soll Type F O Mo, manstructural hazards exdst that may require mitigation, but
O Yes, Final Lewel 2 Score, 5q: 0O Mo O Significant damageddetaroration o the @ dietalled evaluation 1s not necessary
MONECral Hazands? O ves O No|structural system 1 Mo, nd NaNStTLCtural Nazards ientmed O DMK
WiEre (nfonmation cannar be VEnfen, SCresnar shal nofe the fkowing: E5T = Exmaten or unvefahle 0ars [OF) DMK = Do Mot Knaw
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 2 (Optional)
(Adgpted from FEMA P-154 Data Colection Form) HIGH Seismicity
Lave' ¥ Dalw Colecion ko be iy -Mwmﬁmﬂgﬁuummmmmum-mmwgdw
g Name - Fanal Level 1 SCOM8: o . = (D ot CONSINET Sy
[Fersanar : Leved 1 Ireguiary Moders: yenical Imeguianty , V. = Fian Imeguiarnty, 7, =
|pareTime ADJUSTED BASELINE g'=i3 -\, -F..)=
Taplc S‘h'lnmerl [Ifsin‘hamarl I= true, cincle "Yes™ modifier; otherwise cross out the modifier) viz | Subtotals
verseal | qonny spe |11 Buling : Tene is atlsact 3 ful story gra0e changs from ane £io2 of the Dullding 1o ths otner. -1.2]
Imequiarty, bon-wi1 Bullding - Ther ks at least a full story grade changs from one skde of the bullding fo e oihes. 0.3
N Weak w1 Bulcing Criople Wall © An unoraced crigple wall |5 VisIDle In e crawl spacs. 2.8
4 | andr S6f ey buse over Garage - Undemeath an oocupled stary, there Is a garage opening wiihout a sieel moment frame, and there ks
[ctrcie one Jless than & ft of wall on the same line (for multiple occupled floors above, use 16 t of wall minimum) -1.2]
maximum) 11 A Bullding Cpen Frant - There are operings at the ground story {such as for parkdng) aver at least 50 % of Me length of the
bullding. -1.3
Man-W1 Bullaing - Lengtn of Iateral system at any story |5 ks than 50 % of Mat at stary 30ove or NEIght of any Btory |s mane
Jtrian 2.0 times the hagnt of the story abave. |
han-W1 Bullding : Length of lateral system at any story |s Detween 50 % and 75 % of that at story above or helght of any story ks J
betwean 1.3 and 2.0 imes the helgnt of the story abave. -0
Seback  vertical etements of the ksteral Bystem at an UDper Stoey are cutboaEnd of those 3t e stary below causing e diaphragm to
cartever 1 tha criset. -1.0)
ertical elements of the [steral Bysi=m &t uIper SYrles are Mo Of IN0se a1 IowST SInes, 05|
[There Is an In-Dlane offset of the lsteral Slements Mat b5 greater than e | aof the semens, 2.3
;,m C1,C2,C3,PC1,PCZAMI,AM2 : At 5351 20 % of columns (or plers) 3long @ column Bng 1N the |atersl system nave helgntidept
Fier  |rtios 1ess tan S0 % of the nominal neight'depm ratic t that level. |
C1,C2,C3,PC1,PCZAMI,AM2 - The column deptn (or pler wigth) |5 1255 Man ane Nalf of the gepth of the spanarel, or there are
Inflll walls or adjasent #oors that shorien the column. 0.
Spit Level |There 15 3 solt level 3t ane of the foor levels or 3 th root. 0.5
Other  |There |s another abservable severs verical Imequiarty that cbviously aflects the bul s selsmin nce. A0V =
[Tk g gnothe 3 Eailes 0.5 ¢tag ur-1.2
Plan  |[Torslanal magl.ﬂﬂy Lateral Eymnm m:-es P appearre{aﬂwt}'weil T plan n elnemrnm n|mwuns |Du not Inglude the WA a7
Irequiarty, |open front Imequiarity lsted above) ’
P, Nen-parallel System: There are one of more major weriical elements of the lateral system that are not orthogonal to each other. 04
Reentrant Corner Bath projections from an IMerkar comier exceed 25 % of the overall plan dIMensking In mat dinsction. 04
Diaphragm Opening: There s an cpening In the diaphragm with @ width cver 50 % of the jotal dlaghragm widih at that level, 0.3
C1, C2 Bulidings Out-of-plane Cffset The exfierlor beams do not allgn with e columns i plan. s T
omer Imegularity: There s anathes ooservable plan Ireguiartty that coviously afMects the bullding's selsmic performance, 07| e 1.1
FRiedundancy | The bullging has at least tho bays of Iater) slements on each Sios of the bullaing In each dirscsan. 0.3
Pounding |Buliding Is separated from an adjacent siucture by [ The floors do not align vertically within 2 feet. {Cap total -
less ihan 1.5 % of Te helght of the shorter of e |ON2 bulling ks 2 or more storles tller than the other. [pounding modflers| -1
pulkdling and adjacent structure and: [The cullaing I &t the &nd of the Diack. 0.9 0.5
|5z 5mang I'K‘lraehg QEOMETy |5 ViEIDkE, gl
[C1 Bullding |Flat piate senves as the beam In ihe momes frame. 04
PCI RM1 | There are root-to-wall thes that are visibie or KNown from drawings that oo not redy on cross-grain bending, {Da not comeine Wi post-
Bulking menchmark of retroft modner) 0.3
The bulging has clesedy spaced, full hebgnt Intestor walls (rather than an Interlor space with few walls sueh 36 In 3 Warenouse) 0.3
URM (Zable walls are present. 04
MH There |s 3 supplemental selsmic bracing system provided between the carmage and the ground. 1.2]
[Ream |CGrmprenensive BelemIc remamt 16 WIEIohe o KRoWm om oramirege. o L
FINAL LEVEL 2 SCORE. S5 = (5 + Vs +Puy # M 2 Sy (Transter t Level 1 Form)
[Triere 15 obsesvatie damage o Oeteroration of another conaltian Mat negatively aMects e bulkding's selsmic pemomance: O Yes O No
|t 5. desoribe the condison In ine comment box below @nd Indicate on e Level 1 form that detalled evalualion ks required Ingependent of the bulldng's score.
[OBSERVABLE NONSTRUCTURAL HAZARDS
Location Statement [Chack "Yas™ or "Nia”) mﬂ Cami
= arior There |s an unbraced unreinforced MEsanry parapet of URoraced unrelnforced masonry chimney.
There |s Neavy claoding of heavy venssr.
There |s 3 Medvy Canoy over exdt 0oars of pecestnan wallkways that apnears Insdequately supponed
There 15 an mEﬁﬁmaﬁmr}rmﬁﬁ Bt BO0TS Of pEOSEIan Walkways.
re IE 3 elgn a2 m; e present.
There s 2 laleraqaaenthulnlhg Wit an unanchored UM wall or unioraced URM parapet or chimney.
Omner obsenved exterlor nonsruciura Taling hazand.,
Intedcr There are hollow clay Hle or beicx partttlons at any stalr or exlt comidor.
Oiner cbserved Interior nonsirudiural Talling hazand.
|Esumated NonsTrUCTITal SeISIMIc PAITOMMance [CHECK SDpICpSE DOX SN0 Tansfer 10 Level 1 o Consiusions)
O Potantal nonstructural NEzards with Skgnificant treat ta occupant e safety. = Detalled Nonstructural Evaluation recommended.
O Wonstructural hazands identifled with significant Treat %o occugant e safely.  —= But no Detalled Nonstruciural Evaluation reguired.
[0 Low or o nonsiructural hazamd freat bo occupant e safety. —= INo Detalled Nonstructural Evaluation requined.

lEumrnauu,:
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Seismic Assessment of Large Number of Buildings Based on

Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 1
fAdepied fom FEMA P-154 Dafa Cokection Form) MODERATELY HIGH Seismicity
PHOTOGRAPH
BUIAING HAIMEL ... oo.. oo oo ceee e emems e e eee e smses s s semsesns e s seeeems s e
LAEHUTEC ..o ccimnreceericies Bg T crmsscamisse e s ams e e s en
LT ST - S U R
SCTRENGI - ... - DabaiTima:
#5torles - Above Ground: oar Bullt .
Tatal Floor Area [sft): et eaeretnm et enenes e enececnees O VBT
Additions: O Mona O YeE, YearE BUllL ...
Occupancy: Oassemaly O cCommerdal O Emengency Senices O Histone
O Iindus¥ial O OfMos O Schools O Govemment
0O Uity 0O Warehouse 0O Resldential #Units: 0O Snetter
Soll Typs: 0O A: Hard Rock 0O C: Soft Rock O E: Soft Soll
SKETCH O B: Mormal Rock 0O D: Hard Sl f DNE O F: Paor Soll
‘Gaohazarda: Uguefasiion: O ¥eg, O Mo, O DNK
Lanaslide: O Yes, O Mo, O DNK
Surtace Rupiure: O Yes, O Mo, O DNK
Adjacency: O Pourding O Falling Hazards from Taller Adjacent Bullding
Irregularities: O Severa Vertical Imeguiaty O Plan Iregquiamy
O Mogerate Vertical Imegulanty
O Unbraced Chi O H Cladi or Hi \enesr
Extarior Falling O Farapets e D.ﬁpe:rﬂage?-g B
Hazards:
0O Cther:
COMMENTS
O Adciional sketches or comments on separaie page
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, 5.,
BUILDING TYPE DHE| W1 [ WiA| W2 | 3 52 53 | =+ 55 [=] C2 | C3 | PC1 | PCZ | RMA | RM2 | URM| MH | BN | BN2
[Baslc Score 41| 37| 32| 23| 22 | 29 | 22 | 20 17 | 21| 14| 18| 15| 18 | 18| 1.2 | 22 | 12| 22
Severe Verlleal Imegulaity, Ve, A3|-13|13|4 |18 | 42| 10|08 | A0 |11 | L8| 40| 09| 10|10 L8| N | 05| 039
Wioderate Vertical Imegulartty, V., os| 08|08 07| 06| 0B )| 06| 06| 06| 06| 05| 06| 06| 06|06 0.5 NA| D5 )08
Plan Imegularity, Py, 1312|141 |09 08| 10| 08| 07| OF |09 06| 08| 07| OF | 07|05 NA | -05) 08
Pre-Code f5|09|-09|-05)|-05| 07|06 02| 0407|0104 -03|-05)|-05]|-01]-03F| NA| NA
[Post-Benchmari 15|18 23| 14| 14 10 | 1.9 | Na& 19 | 21 | NA | 24 | 24 | 21 | 21 | NA | 12 | NA | NA
Soll Type Acr B 03| 06|09 ) 06|09 | 03| 09| 09 06 (0B | 07| 09| 07| 08| 0B| 06| 09| 06| 10
Soll Type E (1-3 stories) oo |-01)|-03|-04|-05| 00 |04 05| 0202|404 05|-03)-04)-04)|-03|05|-03|-12
Soll Type E (=3 siofes) 05|0E|-12|-07| 07| MA | 07| 06 | 06 | 05| 04| MA | 05| -06 | 0.7 -0.3| NA | NA | NA
Minimum Score, 5 g, 16| 12|05 |05 | 05 | 09 | 05 | 05 03 |03 |03 03|02 03| 03| 02|14 02|05
FINAL LEVEL 1 SCORE, S¢p 2 5
EXTENT OF REVIEW OTHER HAZARDS ACTION REGUIRED
Exteriar OPartad O AllSkes 10 Aedal Are There Hazards That Trigger A Detalled Detalled Structural Evaluation Raguired?
Interor: O None 10 Visinie O Enfered |Structural Evalustion? O Yees, unknown bulkding type or ather buliding
Craming Reviewd: O ves [=]] O Pounding potential (Uniess 5, = Cut-om, It |0 Yes, score kess than cut-off
SOl TYDE BOUMTEL..c..cemeem e e s s semmes knowr) O '¥2g, oiher hazands present O Mo
(GEONAZAMDE SOUMTE .. .c.cee e m e Detalled Nonstructural Evaluation Racommended?
O Falling hazaros from taller adjacent bullting
ComtRct PRrBOM. .o O Y, nonstructural Nazard kdenified, shoukl be evaluated
LEVEL 2 SCREENING PERFORMED? O Gealogle hazards or Soll Type F O Mo, nonstnuctural hazands exdst that may require mitigalon, but
O Yes, FAnal Level 2 Soame, Sea: O o O Significant damagaideteroration to the 3 detakied evaluation IS not necessany
Monstruchursl Hazards? O ves O Mo| structural system [0 Mo, no nonsiruciural hazards identifed IO DMK
Where information canncd be venffed, screener shall nole the following” E5T = Esiimaded or unrelabie data () DNK = Do Mot Know
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 2 (Optional)
[Adopted from FEMA P-154 Data Colection Fomm) MODERATELY HIGH Seismicity
Qﬂuwym-mmnnmaznmwmmgﬂ ﬁwnmmmmmnm-mmwﬂdg.
[Buridimg Mams - Fanal Level 1 Scova: = - {0 nof corslier Sl
S creanar - Level Tmmﬂmwr erleallregulanty, Vs = Ban Iegulart, P =
|Darey” Thme - ADJUSTED BASELINE = my=,, -4, -F., =
[ a1 EL BASELIN
Taopilc Statement [If staternent Iz trus, circls ™Yes™ modifier; othenstss cross out the modifier) Wea | Subtotals
versedl oo spe [V01 BUIGNG  There 5 3t leact 3 Tl ctory orade cange fram ane sioe of e BUIKINg 13 e stner. -1.3]
Ireguiarty, han-w1 Bullding : Ther ks at beast a full sory grade change from one slde of the bullding to fe other, 0.3
v Wieak 1 Bulldng Cripple Wall - An urioraced cripple wall Is visible In the crawl space. 0.6
B anagﬂrsm 1 House over Garage : Ungemeath an ocoudled stary, there (s a garage cpening WiNoU a Sie8l moment frame, and Mere Is
fCircie ane |less than & ft of wall on te same ine {far multiple sccuplea fioors above, USe 16 1t of wall minimum) -1.3
maximum) f44 Bulidng Cpen Front : There are operings at ihe ground story {such as for paridng) over at least 50 % of e length of the
bulldng. -1.3
on-w1 Bullding : Length of Iateral system at any story s less than 50 % of Mat at story above ar helght of any story s more
Jtrian 2.0 imes the hagnt of the story abave. -1
an-w1 Bullaing : Lengtn of Izseral system at any story I Detween 50 % and 75 % of that at story abave or hekght of any story 1
petwesn 1.3 ang 2.0 es the Relght of the story abave. 0.5
Serhack  lestical lements of the lateral sysiem at an ugoer story are cutboard of these at e stary below causing e diaohragm to
cariileves a the offset, -
ertical elements of the lateral sysiam at uoper storles are iboard of those & lower siores. EE |
[There |5 an In-plane offsel of the lateral elements Mat Is greater than the | of the elements. .3
Short  |C1,C2,C3,PC1,PC2ANMT, M2 - At least 20 % of columns (or plers) along @ column ine In the lateral system have helghtidepth

Brer ratios less than 50 % of the nominal helghtdepth ratic at that level.

£1,C2,C3,PC1,PCZ/RM1, RMZ © TNE Colmn deptn (oF pIEr wigh) 15 1255 than one Malf of the depth of tha spanarel, or thens are
inflll walli o acfacant Soors that shorten the column,

SHLevel [Tnere |5 3 5pIR level &t one of te Moor Beves of 3 e root.

Gther  |There |5 ancther observable sewers verical Imeqularnity that covipusly STEcts the by 5 selemic nee.

ImEguiaTly |There |5 another abservable moderate vertical ITequianty that may atTect the Dullkiing's sslsmic pertormance.

Plan

Torslonal Imeguizrty: Lateral system doe not appear relativaly well distriouted In pian In elther of both directizns. (Do ot Ingluge the W1A

Irrzguiarty, |open front Imequianty lsted abave)
B,  |Nor-paralel System: Trers are one or more malor verscal elements of tre |ateral system that are ot ertioganal to each other. 04
Reenirant Comer. Both projectians from an inlterlor comer exseed 25 % of the wverall plan dimenslons In fat direction. 0.4
o Ing: Thers |6 an cpening In the dia) "whih 3 WAGEN Over S0 5 of the total cLaphragnn wiath &t that level, 0.3
C1, C2 Bulklings Ciftset The exterlor beams do not allgn with e columns bn plan. e T
|Cmer Imequianty: TMers 15 Snother ooGenvanks pian ITequisrty at oowously afess the bulloings Selsmic peramance. 0B 131
[FEsangancy e bullding has at least two bays of Istersl elements on each side of the bullding In each direclon. 0.3
Pourding |Bullding Is separated from an adjacent siucture by | The floors do not align vertically within 2 feet. {Cap total -
less than 1.5 % of e helght of the shorter of e |©ne bullding 15 2 or more storles taller than the cther. [paunding modiflers) 1)
lbulkling and adjacent structure and: Tne bulluing is & the end of the olock. = 0.9) 245
[EzEmang I'K‘trachg GEDmedry |5 visike. El
[C15uiding [Flat plate s21ves as the beam i the momen Tame. 0.
PCirAM  |There are roof-to-wall tes that are visible or known from dramings that do not refy en cross-grain bending. {Da not combine with post-
ulkding  [enchmark or retrafit moder) 3
[0S CLlBIng Nas dlosedy Space BE] 0.3
URM [Gable walks are present. 04
MH [Trere | a supglemental s=bsmic Dracing system provided Detween he carmage and e ground. 13]
|Retrom [Comprenentive s=lsmic et 15 VISIis Gr KNOWN from Crawings, 14M =
FINAL LEVEL 2 SCORE. 8, =(8'+V,; +P,, + M} 2 S : (Transfer t Level 1 Form)

JOBSERVABLE HONSTRUCTURAL HAZARDS

There Is abservable damage or deterloration or anather condition at negatively aflects the bulkding's selsmic perfomance: O Yas O Mo
I yes, describe the condiion In te coMMENt Dok below and Indicate on fhe Level 1 fomm ihat cetaled evaluation IS required Independent of the tuldng's score.

Location | Sislement [Chack “¥ea" of "Ha"| Yas|No Tomi

Exarion

[There Iz an unbraced UNreinforcad masanry parapet of Lrioracet Unreinforoed masanry chimney.

Thers Iz heavy clanding of Neavy VEnssr.

[There Iz a eavy canagy over exll 000rs of pEossiian walkWays tNat Spoears InadeqUately supooned

[There Iz an Unrelnforoed Masonry S0pentans over exdl 0oors o pedestian Walkways.

[T IE @ slgn ooated on he GUIING Tt IFIcal=s Nazardous Masnals ae Dresent.

& & taller ad@cent ou 3N Unanc G Farapet o cramney.

B r aZand.

Imtesior

(There are nollow Clay Tl or Drick, pariilans a1 any Siall of 2xt cordor.

[Cner obsanved Inierior nonstruciural faling hazand.

[Estimated Monstructiral Setamic PAITOMMENcs [Check ppOpIiate bOX and Tanfer o Level 1 o consiusins)

Wﬁ:

10i Pobentlal nonstructural hazands with significant threat bo cccupant ife safety. —» Detalled Nonstructural Evaluation recommended.
O Nonstructural hazards identifled with significant Treat fo occupant We safety. —= [But no Detalled Nonstruciural Evaluation reguired.
L) Low o N NONstruciural hazam mreat bo ant e safety. —= Mo Detalied Monsiruciural Evaluation required.
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 1
[Adopted from FEMA P-154 Data CoVecion Fom) MODERATE Seismicity
PHOTOGRAPH Aress: ~

Other I0:
BUIIEIM BEAIIBD - cv.cocs e s cemn et o s st e mems sm s s em sims s sttt s s ar et et emie
LEHHLIEEC <+ ememeemams emerememe s ececvscamseemsseneseeee g T cuesamseeeamsams eresamsmaressrnenm
Langtuda:
SCTesnsr
#5toras - Above Ground: ......... .
Additlons: O None O 2B, Years Bull.... ... s
\Dccupancy: O Assemily O Commerdal O Ememgency Semvices O Hisloric
O industral O Cffice O Schodls 0O Gowvemment
O Uty O Warehouse O Residental #Units: O Snelter
S0l Typa: O A: Hard Riock 0O C: 3ot Rock 0O E: Soft Soll
SKETCH O B: Namal Rock O D: Hard Sl { DNK. O F: Paor Soil
‘Gechazards: Lguetaction: O eg, O Mo, O DNK
Lanaslide: O Yas, O Mo, O DNK
Surtace Rupture: O eg, O Mo, O DNK
Adjacency: O Pounding O Falling Hazaros rom Taller Agiacant Sullding
Irreguilarities: O Severe Vertical Imeguiarty O Plan Imegularty
O Magierate Vertical Imeguianty
O Unbracad Chi OH Cladding or H Venesr
mm",“'—m.m""“ O Parapets e o .A.::I.ua.ge:m =
O Other:
COMMENTS

O Accitional sKetches of COMMENts on Separas page
BASIC SCORE, MODIFIERS, AND FINAL LEVEL 1 SCORE, 54

BUILDING TYPE DME| W1 [WiA|l W2 ) 51 | 82 | 83 | &4 | 55 | &1 2 | C3 | PC1 | PC2 | RMA | AM2 | URM| MH | BN1 | BN2

Baslc Score 91| 45| 38| 27| 26 | 35 | 25 | 27 | 21 25| 20| 21 19 | 21 | 21 | 1.7 | 29 | 1.7 | 3.2

Severe erlcal Imegulaity, Vee A4 |44 42|42 (A4 ) | A2 A1 |12 40| A9 A0 A1) 11| 40 NA | 10 08

Moderate vertical Imegquiartty, Ve, d8|089)|-09| 05|07 |09 07| 07| O7|07F|-06|-O07|-06|-07|-07|-06| NA|-D6|-08

Plan Imegularity, Py 14| -13|42|(40| 09|12 09| 08| 0B | 10| 08| 0808|0808 07| NA| L7 |08

Pre-Code 03|05|-06|03|-02|02|03)|03|03)|04|03|-02|-02|-02)-0Z]-01]|-05] NA| NA

Post-Benchmark 1420125 |15 | 1.5 | 08 | 21 | MA | 20 | 23 | NA | 21 | 25 | 23 | 23 | NA | 12 | NA | NA
oll Type A or B oFrf12| 18|11 | 14 | 06 | 1.5 | 16 | 11 15 (13|16 |13 | 1414 | 13| 16| 13| 0B
oll Type E (1-3 stories) q2| 13|44 Q02|08 |10 ) 08| 08| 07|10 07|08 0708080608061
oll Type E (=3 shores) -18|-16|-13| 09|09 | N& | 09| 10| 0B |-10| -05 | NA | 07| 07 | 0.6 | 006 | WA | NA | NA

Minimum Score, 5 .y 161202 | 06| 05 | OB | OGO |03 |03 | 03| 03|02 03|03 |02 15)|02| A

FINAL LEVEL 1 SCORE, 5 2 Sum

EXTENT OF REVIEW OTHER HAZARDS ACTION REQUIRED

Exieriar: OPartd O AllSKes 0 Aeral Are There Hazands That Trigger A Detalled Dietalled Structural Evaluation Regquired?

Inbaror: O Mene O Asinle O Erdered | Structural Evalusmon? O Yes, unknown bullding fype or other buliding

Draming Reviewd: s DM O Pourding patential [Unless 5, = Cut-off, It |0 'Yes, score ks than cut-off

SOl TYDE SOUMTEL ... v e s mam e e s KNOATI) O e, oiher hazards present O Mo

GEONAZAMTE SOUMDE .. ...ec e e evmrms s e O Falling hazards fvom kaller adjacent bulding Detalled Manstruchural Evaluation Recommended?

COmtEcT PErBON. e O Yes, nonsbructural hazard ideniifed, should be evaluated

LEVEL 2 SCREENING PERFORMED™ O Geologle hazards of Soll Type F O Mo, norstniciural hazands exdst that may require mitiga®ion, but

O ¥es, Fnal Levall 2 Scare, 5, ;2 O No O Significant damageidetedoraiion bo the 3 detakied evaluation ks not necessany

MNonstruchural Hazards? O Yes O MNo| struchural system O Mo, no norsinuciural hazards identified O DMK

Where infarmation cannot be ventffed, screensr shall nole the following” E5T = Estimaded or unreNabie data (OR) DMK = Do Mot Know
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 2 (Optional)
(Adopeed from FEMA P-154 Data Colection Form) MODERATE Seismicity
Crotonal Laved 2 Date Colsction b be e &y @ ol or siructara snginasing profs saenal, snchifne, or gra ot st Wi Sechgroana i s sealon o seaign of buldngs.
|Bunidimg Mams - Final Leval 1 Scove: =, = (0 not conslder Syl
SCTeanar - Leved T Irrequiartly Modmevs: emiea) Imeguianty, Wi = FIan Ireouianty, Py, =
|Dare’ Tume: - ADJUSTED BASELINE o' mis,, .Y, -P. .=
Toplc Wea | Subtatals
versal | oy sy |41 BUIGNG : There i atiesst 3l tory grade change from ane skie of tne BUIKING 1 the otner. -14]
Imequiarty, Nan-W1 Bullding - Ther Is at least a full story grate change from one skie of the bullding to e oiher. 0.4
v Migak 1 Bulaing Crigple Wall - An unoraced criople wall |5 vsiDle In e crawl soacs. 0.7
“ a”“g;:"“ 1 HUSE aver Garage - LINGEmaath an oocupled Stary, There |6 3 garage cpening WINGLT a Si2el moment frame, and there I
{Circie one IS5 than & ft of wall on tne same ine (i multiple socuplea floors above, Use 16 Tt of wall minimum) -14
mEKITLUT) fwi1A Bubiing Cpen Frant : There are coenings at the ground story {SUCh a5 for parng) aver at least 50 % of Me kength of the
butang. 1.4
Man-w1 Bullaing - Lengtn of Is%ral system at any story |5 k85 than 50 % of Mat at story above or Nelgt of any story |5 more
Jtnan 2.0 times the nelgnt of the story abave. -1.1
han-w1 Bullding : Length of Is%eral system at any story |s Detween 50 % and 75 % of that at story above or helght of any siory I
betwean 1.3 and 2.0 imes the helgnt of the story above. |
Seback  heetical lements of the lateral system at an upper stoey are outboand of these at e stary below causing Me diaghragm fo
cariever at the oftset. -1.2]
ertical edements of ihe lateral sysiem at upper storles are inboamd of those at lower siores. R
[There Is an In-plane offset of the Iateral lements tat ks greater than the | af the elements. 04
Shert  |c1,c2,C3,PC1,PC2AMI RME © At 1638t 20 % of cOlMNS (or plens) along @ column ine In the |ateral system nave heigntieptn
a:f,w ratios Iess than 50 % of the nominal helghtidep® rtic at that level, |
C1,02,C3,PC1,PC2,AMI RM2 © The column deptn (or pler widt) 15 1ess tnan ane Nalf of the Geptn of the spanarel, o thare are 4
Infill walls or adjacent Soars that shorten the column. .
Spilt Level IThere |5 a spiii level at one of the floor levels or at the rocf. 08|
Other  [There |s another observable severs verscal IMequIamTy that cowously afiects te buBINT's sslsmic nce. 1.2V =
reguiatly |Tnere |5 ancther observatie mocsrate vertical |Teguianty that may afect the Dullding's sslsmic pesformance. B 14
Plan  |Torskonal megquiartty: Lateral system does not appesr relatively well distiiouted In plan In elther or both directions. {Da not Include the W14 4
Irequiarty, |open front Imequiarfty Isted above)
p.,  |Mon-peralel System: There are one or more majer verical slaments of the Iateral system that are not artnogonal o each ather. %
Reentrant Comner: Soth projestians from an Inferlor comer ewseed 25 % of the overall plan dimenslons In hat direction. 0.
DN Ing: There |5 30 coening In he dla WHN 3 WAGHN over 50 % of the %0tal cLaohragm width 3t that level. 1.3
1, ©2 Bulldings Dut-of-lane Offset The exterlor beams do nat allgn with ©1e caumns b plan. 4R, =
| Cmer Imequiarity: There Is anather ooservadle that ooviously affects the bullding's selsmic periommance. ol L]
|F=gngancy [me pullging has 31 IEast two bays of |3tersl slemarts on E3Ch gios of the bulleing In each direcson, a4
Pourding |Sulkding Is separated from an adjacent siructure by | The floors do not align vertically within 2 fest. {Cap batal -1.3
less ihan 1.5 % of e helght of the sharter of the |'ONe bulliding Is 2 or more storles tller than the other. [pounding modflers| 12
bullding and adjacent strusture and: The bullding ks & the end of the Dlock. at 0.0 |
[FzEaang I'K'tramg GEOMETY [5 ViGIE, -1.3
[C15uling [F1at plate s2nves a5 Ihe beam In e momen Tame. 0.
PCA/RMI  |There are roof-to-wall ies that are visible or known from drawings that 6o not rely on cross-grain bending. {Da noi combing with post-
Bullkding  |senchmark or retrafit medfer) 24
by has closedy space ot Interioe walls (rather ihan & 94
JORM | Gabie walks are present. |
MH [Treere I8 3 supglemental selsmi: Dracing syslem provioed Detwesn Ne Carmage and e ground. 1.3]
|Fstront [Comprenensive salsmic r=ofl [ Yisile O KNown om orawings, 1AM~
FINAL LEVEL 2 SCORE, 5, = (8' =V, ~F,, * M & Sy, : (Transter i Level 1 Form)
[Trere 15 abservabie damage or detenoration of anather conaltian Mat negatively aMects the Dulking's selEmIc pemamiance: O Yes O Mo
|t 5. describe the condifion In the comment box belorw and Indicate on he Leved 1 fonm hat detalled evaluation ks required Inependsnt af the bulldng's score.
[CESERVAELE NONSTRUCTURAL HAZARDS
Location [Statement [Check ™¥es™ or "No"} Yas| No [#
Exiarior Theere Is an unbraced unrelnfonced masonry parapet or unbraced unrelnforced masonry chimney.
Treere Is heawy cladding or heavy venesr.
Trere |5 3 MeEvy Canooy over et doors of pecestian walkways that SpDears Inadequately supooned
Treere Is 3n UNreINforced MEsonry appendage cver ext 0oors of pedestnan waloaays.
re I 3 sign on n A2 m; are present.
re |5 a Eller adacent bu an Lnanc of U parapat or chimney.
[Cer cbsenved exterior noneructural Talling hazard.
Interior Treere @re Rollow Clay tie or brick partitions &t &y Stalr or et Cormdor.
Cmer obsenved Interior nonstruciural Talling Nazard.
|Estimared Monstructural Seismic Performancs (Check apompriate bOK and ransfer 1o Level T fonm consiusiong)
O Potential nonstructural hazands with significant threat bo cccupant e safety. —= Defalled Nenstructural Evaluation recommended.
O Monstructural hazards kdentifled with significant freat %o occupart We safety, -~ Sut no Detalled Nonstruciural Evaluation reguired.
IO Low of No nonstnictural hazand mreat to ant ife safety. ~= No Detalied Monstructural Evaluation reguined.
lm:
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Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 1
fAdopied fom FEMA P-154 Dara Colecion Form) LOW Seismicity
BAIING BEBITIBC _...ococvcee e es e s s rems et ot ettt
Latitude: .

LangHude:
Scresner:
2storles - ADOVE Ground: ... Below Grounds ... Year Bullt ........ O Est
dditlons: O None O Yes, Years Bullt...........cmeeeeeee ettt
Occupaney. O Assemly O Commerdal O Emergency Services O Hisioric
O indusilal O Odmes 0O Schools 0O Gowemment
O Ly 0O Warehouse O Resigental, FUnits: 0O Snetter
Soll Typa: O A: Hard Rack O C: Saft Rock O E: Soft Soll
SKETCH O B: Narmal Rock O D: Hard Sail / DNE. 0O F: Paor Soll
Gaohazards: Liquefaciion: O ¥es, O No, O DNE.
Landslide: O ¥ag, O No, O DNE
Suriace Rupiure: O ¥es, O No, O DNE.
Adjacency: O Pounding O Falling Hazards from Taller Adiacent Buliding
Irragulantiss: O Savare Vertical Imeguiarty O Plan Imeguianty

O Moderate Vertical Imegularity
O Unbraced Chimneys O Heavy Cladding or Heavy Vienear

Exterlor Falling
: O Parapets O Appendages
O Other:
COMMENTS

O Adcitional sketcnes or COMMENTS on Separate page
BASIC SCORE, MODIFIERS, AMD FINAL LEVEL 1 SCORE, 5,

BUILDING TYPE DNEC| W1 |W1A| W2 | 31 52| 53 84 | B5 (=] C2 | C3 | PC1|PCZ| RM1| RM2 | URM| MH | BN1 | BM2
Baslc Scare 62| 59 ) 57| 36 39 | 44 | 41| 45 33 | 42| 35| 38| 33| 37| 37| 32| 46| 32| 33
Severe Verical Imeqularty, V., A5|-15)A5| 14| 13| -16| 12| 13| 13| 12| A1 | 43|41 | 11|11 42| KA | 12| 10
Nioderate Vertical Imeguiartty, Ve, -1o0|09)-09|-09)-068|-10| 07| 07|07 |-07|-06|-0B|-06|-06|-06]|-07| NA|[-D7|-07
Plan Imegularity, P, “1E6|-14)|13| 12| 11| -14| A0 11| 10| -10| 08|12 09 (09|09 10| N&|-10] 11
Pre-Cooe MA | MA | NA | MA | NA | NA | NA | NA MA | NA | MA | WA | NA | NA | NA | NA | NA | NA | NA
Post-HBenchmark 22| 24|25 | 20| 16 [ 14| 21 | WA | 23 | 22 | MA | 18 | 26 | 23 | 23 | NA | 18 | NA | NA
Soll Type AorB 0% | 11§13 |10 12| 08 1.3 | 14 gg | 12|12 13|13 (14| 14| 13| 09| 13|05
Soll Type E (1-3 siores) dz2|ATF)|-23| 42| 14| -10| 47| 20| 14 | 20| A6 | AT 46| AT | -1.7| 45| 21| 15| 06
Soll Type E (=3 stares) AF|-20)|-22 |42 14| NA [ 47| 15| 13 |12 18| NA | 16| 18| -1.7| -1.4| NA | NA | NA
MInimum Score, 5 g 27| 21| 15| 0% | 048 | 12 | 0B | D9 05 |06|05| 06| 04| 06| 05)04| 25 02| 09
FINAL LEVEL 1 SC_CI-RE, Sevr2 Sum
EXTENT OF REVIEW (OTHER HAZARDS ACTION REGUIRED
Exieriar OParid O AllSkes O Aeral Are There Hazards That Trigger A Detalled Detalled Structural Evaluation Reguired?
Interior: O MNone IO Vsl O Enterad  |Structural Evaluaion? O Yes, unknown bullding type or other buliding
Crawing Reviewd: O ves OMa O Pounding potential {Urless 5, = Cub-off, T |0 Yes, score bess than cut-off
SOl TYDE SOUTTEL. .....oceeesmeeren s s e knowri) O *eB, oiher hazands present oMo
GEONAZAMTE SOUMTE .. .. ceeseeermess s vmms s s e Detalled Nonstructural Evaluation Recommented?

O Falling hazards from taller adjacent bullding
oMt PRG0N e O Yes, nonstructurall hazard identified, should be evaluated
LEVEL 2 SCREENING PERFORMEDT O Zeologlc hazands o Soll Type F O Mo, nenstniciural Razards exist that may require mitigamion, out
O Yes, Fnal Leval 2 Scare, 5.! O Mo O Slgnificant damageidetedoration ta the & detaled evaluation Is not necessany
Monstnuctural Hazargs? O Yes O Nostructural system O Mo, no nonstruciural harards identified O DMK

Where infonmation cannot be venifed, screensr shal noie the following: E3T = Estimated or unmelabie dafa (OF) DK = Do Mot Know

71




Seismic Assessment of Large Number of Buildings Based on Visual Inspection - S04-022

Rapid Visual Screening of Buildings for Potential Seismic Hazards LEVEL 2 (Optional)
[Adopted from FEMA P-154 Data Colection Fom) LOW Seismicity
ELM?MMMHM&IﬂWMmmMHﬁwwmmmnlm-mwmwg
Buniding Name - Final Level 1 Soone: 5, = (Do not consker S, |
SCreaner - Level 1 Ireguiarity MooWers: verical Irrequiatty , V., = Fian breqularty, F,, =
Dane’ Time - ADJUSTED BASELINE = wiz -\, -, )=
ST TR AL WCHE TEFes Ty AT 10 AT TED BASELTNE S0
Topie “Gatamant [T ALAEMENT I TUB, CIICH 68" MONMer. niar#iae CTORe U tha ModiTan Yea | Subtotals
Wertical e W1 BUING : Ther k5 t least & full Blory grade change from one Bide of the bulking 1o the other. -1.5]
Imeguiarty, q MNon-W 1 Bullding : Ther ks &t least a full story grade change fram one skie of the bullding 1o the other. b4
v Weak g Bullding Crioghe Wall - An uniraced cripgle wall s visile In the cramd space. 0.7
| 8 SO e ge over Garage : Undemes an occupled story, there 16 a garage opening without a steel mamet fame, and Mere s
{Circiz one (1858 than & Tt of wall on the same line (for muiipie ocoupled fleors above, use 16 7 of wall minimum) -1.5
makmum w14 Bullding Open Fromt : Thers ane operings & Te ground stary [SUCh &8 S0r parking) over at keast 50 % of the length of the
Duling. -1.5
Non-W1 Bullaing : Langth of staral sysiam 3t any stery |5 255 man S0 % of that 3t story above or halght of amy story |s mare
nan 20 fimes the helght of e story above. 1.3
Non-wi Bullding : Length of ksteral sysiam at any story |s betwean 50 % and 75 % of Mat at sory above or helght of any story Is
batween 1.3 and 2.0 Bimes the helght of the siory above. L5
SEback |yertinal slemerts of the |ateral System at 30 UPESS Story &7 oUCaNT of thos2 3t the Stary below cSusing e daprragm 1o
canfiever at the offset. -
Werlical elements of the |ateral system at upoer storles are Inboard of those at lower stores. 0.5
There Is an In-plane offset of the |aters] elements Tat |s oraater than the length of the elemants, L4
Short  [£1,02,C3,PC1,PCZ RN RME - At least 20 % of columng (o plers) aleng 3 oolumn Ine 1n the Iaeral system have haightioept
coumy
Pier  |Stics less Man 50 % of the nominal helghtidenth rati at that level -0
©1,C2,C3,PC1,PC2RMILAME : The column degt [or pler widih) ks less than ane half of the depth of the spandrel, o there are
Inflil wals or ajacent Mook that shamen he column, L5
St Level | There 15 3 5Pl level 3t ane of Ene N0or kevels or 3t the roor. 0.5
Other § 3 3 a 1. Ves =
QU | There | 5 i i -0 B i 1.5
Pan | Torsional Irmeguiarty: Lateral system does nol appear reka@vely well distriouted In plan In either or botn directions. (Do not Include the WA 4
Imagqulartty, |open front Imeguiarty llsted atove) )
B,  |Men-parallel System: There are ane or more maor verical elements of the kateral system that are not erthogonal o each ather, L5
Faenirant Comer. Bom prajections from an Interlor comer exceed 25 % of the overall plan dimenslons In that directicn. 0.5
Diaghragm Opening There |5 an cpening In the diaphvagm with 3 width over 50 % of the total daphragm width at that level. -L.4]
c1, C28 cut-of. Offset: The: exteriar baams d0 not alkgn with e columns In plan LHP -
Cther Imeguiartty: There |5 ancther obsenable plan Imeqularty that stwiously aects the bullding's selsmic peramance. 1w e
Fedundancy | The buloing ras 31 laast two bays of |ateral Slements on 83cn B of ihe bulldng In 8acn oirection. 0.4
Pounding |Bullding Is s=parsied from an adjacent structune oy | The floors oo nat align vertdcally within 2 feet. \Cap hotal 1.3
less than 1.5 % of the helght of the shorter of the |One Dulidng s 2 or more stories taller than the omer. pounding modners| -1.3
edlding and adlagent sirucure and: The bullding |s at the end of the biock. a0 EX:
[E=Eurang |¥- bracing geomey s walbie. 1.3
C1 Gulldng |Fiat plate serves as the Beam In the momeant frame 0.6
PC1/ AN [Thers are root-to-wall thes that are wisible or known from drawings that da not rely on cross-graln bending. (Do not combing with post-
0.4
[
.5
1,
1EM=
FINAL LEVEL 2 SCORE, Si; =5+ Vs +Pis + M) 2 Seaw (Transfer 10 Level 1 Form)

[There s cbservanle gamage or deterioraion or anather conalion that nagatively SMects the bUITING's Selsmic peromance: O Yes O No
Jir yes, descibe the concation In tha camment box below and Ingicate on the Level 1 5 that cetalied evaluatiaon Is requined Ingependent of the bUIING's score.

(OBSERVABLE NONSTRUCTURAL HAZARDS

Locafion  |Sisbement (Check ~Yea™ or "No” Vas| N Comments
Exenor mﬁ'mmmm T@eTy CITNey.

Thers |5 Neavy Claomng or Neavy VEneer.
There | a heavy canopy over exll Goors of pecesirian walkways (nal appears Inadeguately supporied.
anu Mascrry a0 over or 3

a on Ing 5 NAZaroaus m. e presen)

There I @ taller adacert BUKING Wi an Unanchored U wall o UNbraced LU parapet or Chimney.

Dffher cberved EENCr nenatructural falling hazan.

[rr— There are NCIlow Clay SIE or Brick parifions at any Gtalr or e comiar.

NOMGIuCILT: ng [

[ETmaled NONGTUCTLTa SSIEMIC PETONMANCS (CHECH SLDMDNATE DoX nd Tanswer 1 Level 1 T0nm Consiusions)
[ Pobential nenstructural hazards with signiicant threst fo occupant e safety.  —= Detalled Nonstruchural Evaluation recommended.
O Nanstruchral RaZards Ientmed Wi Signicant threat tn oocupart e safety.  —= But no Detalien Nonsuchral Evaiuation required.
O Low of i nensiructursl nazard tvest fo ccoupart e safety. —= o Datalled Nonstructural Evaluston reguired.

[Commenta . -]
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