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INTRODUCTION

The UNESCO Guidelines for Assessing Learning Fa-
cilities in the Context of Disaster Risk Reduction and
Climate Change Adaptation provides comprehen-
sive information on the Visual Inspection for defining
Safety Upgrading Strategies (VISUS) methodology.
The VISUS methodology aims at identifying the nec-
essary actions for upgrading the safety of existing
schools in a multi-hazard perspective, while reducing
as much as possible the time and costs of the safe-
ty assessment. VISUS has adopted a triage approach
for quantifying and prioritizing the safety upgrading
needs of a large number of schools.

The guidelines are structured in three volumes, as fol-
lows.

Volume 1 (Introduction to learning facilities assess-
ment and to the VISUS methodology) contextual-
ized the concept of school safety and showcases its
relevance in the various frameworks contributing to
the Global 2030 Agenda. It provides decision-makers
with clear understanding of the outcomes of the im-
plmentation of the VISUS methodology.

Introduction i

Volume 2 (VISUS Methodology) explains the theo-
retical aspects of the VISUS methodology, and pres-
ents in its annexes the rules and criteria that are the
basis for assessment and evaluation.

Volume 3 (VISUS Implementation) explains the
phases of VISUS implementation and presents in its
annexes the tools developed for it.

In particular, this Volume illustrates the following
phases:

* Preparation and organization: the organizational
and logistical aspects of implementation

* Survey organization and execution: preparation
for and conduct of a survey

¢ Automated elaboration: elaboration of survey
data using the algorithms, based on the VISUS
logical trees

« Automated reporting: creation of the VISUS out-
puts (e.g. reports, maps, databases, inventories)

Before reading Volume 3, it is recommended to un-
derstand the basics of the VISUS methodology pre-
sented in Volume 2.
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PHASES OF THE VISUS IMPLEMENTATION

Volume 3 of the ‘UNESCO Guidelines for Assessing
Learning Facilities in the Context of Disaster Risk Re-
duction and Climate Change Adaptation’ follows the
structure outlined in Figure 1.1. The figure provides

Fig. 1.1 Phases of the VISUS implementation process

The first phase of VISUS implementation is the prepa-
ration and organization. The core of this phase is ca-
pacity-building and knowledge transfer among the
people involved in each project. Steering and local
committees play key roles in this phase as they pre-
pare all the information required for the implemen-
tation and share it with UNESCO Headquarters and
the UNESCO Chair on Intersectoral Safety for Disaster
Risk Reduction and Resilience at the Safety and Pro-
tection Intersectoral Laboratory of the University of
Udine, Italy (SPRINT-UNIUD).

The second phase entails survey organization and
execution. This phase aims at efficiently deploying

an overview of the VISUS implementation process,
showing the main phases and processes involved.

the surveys in schools. Steering and local committees
work with local universities for this purpose.

The third and fourth phases of implementation involve
automated elaboration of the survey data with con-
sequent automated reporting, that is, the creation
of the assessment reports and the definition of the
indicators for decision-maker support. SPRINT-UNI-
UD performs these two phases using a purpose-built
algorithm. The outcomes are shared with UNESCO
and with the steering and local committees involved
in the project.
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VISUS IMPLEMENTATION PHASE T:
] PREPARATION AND ORGANIZATION

The application of VISUS in several pilot projects (El
Salvador, Haiti, Indonesia, Italy, Lao PDR, Mozam-
bigue and Peru) highlighted the importance and
strategic value of effective preparation and organiza-
tion to the entire process of assessment. The imple-
mentation of VISUS at the country level should start
with direct involvement of the local authorities and
decision-makers, that is, the recipients of the VISUS
outcomes. In order to prepare and manage the imple-
mentation of VISUS locally, a local committee and a
steering committee should be established.

2.1 Establishment and organization

Various stakeholders play different roles in imple-
menting VISUS. Figure 2.1 shows the actors involved,

Fig. 2.1

The organizational structure for VISUS implementa-
tion comprises:

* A steering committee (see section 2.1.1)

* A local committee (see section 2.1.2)

* Afocal point (see section 2.1.3)

* Local authorities

e Survey coordinationunits (SCUs) (seesection2.1.4)

The goals of the preparation and organization phase
are:

* To acquire all the information required to adapt
the VISUS characterization and evaluation pro-
cesses to the local (or country) circumstances

* To bring together a local team that will be respon-
sible for overseeing capacity-building and survey-
or training

* To establish a survey coordination unit to arrange
the survey logistics

their roles and how they are connected to one an-
other.

VISUS implementation: connections among stakeholders

211 Steering committee

The VISUS steering committee comprises staff from
UNESCO Headquarters and SPRINT-UNIUD, as well as
a focal point designated by the local committee.

The role of the steering committee involves:

* Adapting the VISUS methodology to the circum-
stances of the country in accordance with the in-
dications provided by the local committee

* Training VISUS surveyors (i.e. local experts and

students) in the particularities of VISUS and its
implementation in the field
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* Preparing and sharing the individual and collective
reports and the maps containing the outcomes

2.1.2 Local committee
The local committee is composed of staff from the
following institutions in each country of the project:

* Ministry of Education
* Universities
*  UNESCO field office

Ideally, members of local technical institutions (e.g.
engineers, architects) also take part in the local com-
mittee, contributing with their knowledge of local
building practices.

The tasks of the local committee are:

* Preparing the groundwork for the implementation
of VISUS

* Providing information for and facilitating the ad-
aptation of the VISUS methodology to the local
circumstances

¢ Providing technical and financial information for
VISUS evaluations

e Establishing and assisting the SCUs
¢ Organizing the VISUS training sessions

* Finalizing the collective report with local informa-
tion useful for decision-makers

¢ Communicating the outcomes of the project to
decision-makers and providing support for the in-
terpretation of the results, and eventually, for the
establishment of prioritization strategies

21.3  Focal point

The focal point is a key figure in the VISUS implemen-
tation process. The role should preferably be assigned
to a local expert with a technical background (i.e. an
engineer or an architect) and experience in project
management. The focal point is a member of both
the local committee and the steering committee, and
maintains contact with UNESCO and SPRINT-UNIUD
during the implementation of the project.

The focal point is the point of reference for and man-
ages the links among the steering committee, local
authorities and the local committee.

The focal point’s responsibilities are:

e Liaising with the local committee and steering
committee and improving the exchange of infor-
mation for the adaptation of the VISUS methodol-
ogy to the local circumstances

e Supporting SPRINT-UNIUD researchers in the ad-
aptation of VISUS, managing the acquisition of
the preliminary information, and coordinating the
translation of the VISUS training material and the
survey forms into the local language

e Liaising with and sometimes coordinating SCUs

21.4  Survey coordination units

The SCUs manage the phase of survey organization
and execution and data input for the elaboration and
reporting phases. Each SCU manages one or more
teams of surveyors. The SCU is headed by a coordina-
tor, who in the case of small projects can be the focal
point. The number of SCUs depends on the number
and size of the schools and their location in the coun-
try.

21.5 VISUS implementation workflow

Figure 2.2 depicts the people involved in the VISUS
implementation workflow and summarizes their main
responsibilities (shaded blue boxes). The figure high-
lights that:

* The role of the focal point is of particular impor-
tance, as he or she is involved across all aspects
of the project

* The local committee is involved in the organiza-
tion of the whole project but especially in the pre-
paratory processes of adaptation and of training
of surveyors

* The steering committee, of which UNESCO is a
member, is deeply involved in the preparatory
processes of adaptation and training, as well as in
the final delivery of outcomes to decision-makers

¢ SPRINT-UNIUD, as a member of the steering com-
mittee, is involved in preparatory processes, in
elaboration and reporting, for which it develops
algorithms, and in supporting decision-makers in
the interpretation of outcomes
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Fig. 2.2

The local committee first makes a list of the schools
to be assessed by VISUS in accordance with the re-
quests of the local authorities. The local committee
then proceeds with setting up an adequate number
and appropriate distribution of SCUs, giving consid-
eration to the number and size of the schools on the
list together with their location in the country. Each
SCU manages the assessment of its assigned set of
schools. The coordinator of each SCU organizes the
VISUS surveyors into teams of at least three persons,
giving consideration to the number of schools to be
assessed and the schedule arranged for the surveys.
Figure 2.3 shows the recommended organization-
al structure for efficiently implementing VISUS in a
country. If this proposal is adopted, VISUS implemen-

People involved in the VISUS implementation workflow and their responsibilities

tation proceeds as follows. Survey teams are trained,
at the country level, on how to inspect schools using
the VISUS methodology. The surveyors carry out a
survey of each school using the VISUS tools. Each
team reports to the coordinator of the applicable
SCU - at the country level. After a preliminary vali-
dation of the survey data, each SCU uploads the sur-
vey data to the VISUS cloud, while liaising with the
focal point on information exchange or with specific
requests. The focal point maintains contact with the
SPRINT-UNIUD back-office. The SPRINT-UNIUD back
office and UNESCO Headquarters use the data in the
VISUS cloud for elaboration and reporting.



6  Volume 3 - VISUS Implementation

Fig. 2.3

2.2 Adaptation

The implementation of VISUS in a country, region,
district or city requires the adaptation of some pa-
rameters of the VISUS methodology to take into ac-
count the specific circumstances that apply. Figure
2.4 is an overview of adaptation in the VISUS imple-
mentation process. While adaptation is a core task of
preparation and organization (phase 1), it influences
all phases of VISUS implementation.

Fig. 2.4 Adaptation in the VISUS implementation process

Organizational structure proposed for implementing VISUS

The focal point, with the support of the local and
steering committees, is responsible for providing
the information relevant to adaptation of the VIS-
US methodology to the local circumstances. The re-
quired information is summarized as follows:

* General information for the characterization of
the schools, such as location, school types (e.g.
levels of education), number of students and sim-
ilar data available in an existing school inventory,
and main local building types (with representative
photos).

+ Hazard information, listing and characterizing the
hazards that potentially affect the country (with
hazard maps, if possible). Reports or photos con-
cerning the effects of hazardous events on build-
ings are desirable as they strongly support the
adaptation of the triggering tables.

« Building codes relevant to each type of hazard,
both current and archived versions. If there are no
building codes, other references such as guide-
lines for typical building construction are desir-
able.

* Technical information for the assessment of
structural capacity, which includes: comments
on building codes, with comparisons of current
and past structural demands; research papers de-
scribing the assessment of structural capacity in
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accordance with the country’s requirements (e.g.
fragility curves for all types of hazards, empirical
evaluations of structural behaviour from damage
assessments); and calibration of the triggering
tables of the evaluation procedure for the local
building types.

* Technical information on safety upgrading mea-
sures, listing and describing briefly local safety
upgrading measures (‘interventions’) typically ad-
opted in learning facilities for renovating, repair-
ing and retrofitting buildings.

* Technical and financial information on safety
upgrading measures and actions, including: the

2.3 Training

Training is an essential component of the implemen-
tation of VISUS, and is especially integral to building
the capacity of trainees.

Customized training is provided for:

* Decision-makers
* Trainers
* Surveyors

The training of decision-makers focuses on their
needs (see Volume 2, section 1.1) and how VISUS
could be used as a support tool for defining prioriti-
zation strategies for safety upgrading actions.

The training of trainers (and of focal points) focuses
on technical issues. The topics covered concern:

* The technical approach to the VISUS methodolo-
gy, with a focus on the expert reasoning process
and its phases of characterization, evaluation and
judgement

* The evaluation phase, with a focus on the expert
reasoning approach (in particular on the logical
trees) and on adaptation

» Safety indicators and their meaning

¢ The reasoning process for evaluating safety up-
grading needs

« Technical definitions concerning hazards and
buildings

typical cost (range) for constructing new learn-
ing facilities, with a description of the main fea-
tures of the buildings (e.g. building type, dimen-
sions, number of floors); an estimation of the cost
(range) for typical interventions in schools; and
potential cost modification parameters, such as
the location, construction site and unforeseen in-
terventions.

Further details on this information are provided in
Annex All, in which Chapter 1 lists the documents and
other information to be uploaded to the VISUS cloud,
and Chapter 2 includes the VISUS adaptation forms -
which summarize the adaptation information - to be
compiled for each project.

+ Examples of application of the VISUS methodolo-
gy in pilot projects
* The organization of SCUs

The training of surveyors includes all the methods
and criteria surveyors need to understand to effi-
ciently inspect schools. This training is divided into
several modules, which together cover:

* The purpose of the VISUS methodology, and in
particular, of the characterization phase

* The VISUS observables and reference events, with
examples such as photos and videos

* The organization of the inspections, the roles of
the surveyors, and the tools to use during the sur-
vey, with particular attention paid to mobile de-
vices in this regard

¢ The process for uploading the survey data to the
VISUS cloud

Usually, a training session requires four days: half a
day with decision-makers, half a day with trainers
and three days with surveyors. During the surveyor
training, a half day is assigned for a field test, during
which the supervised survey of several school build-
ings identified by the focal point is carried out.
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VISUS IMPLEMENTATION PHASE 2:
Il SURVEY ORGANIZATION AND EXECUTION

The VISUS survey aims at collecting all the substan-
tial elements defined in the characterization phase of
the expert reasoning process (see Volume 2, section
3.1). The survey, which is based on a pre-codified sur-
vey form, is the main activity of the characterization
phase and comprises an on-site inspection of the
school carried out by trained VISUS surveyors (see
section 3.1in Volume 2).

The survey requires organization, a method and a
logistical approach. Survey strategies and forms are
therefore used to facilitate the inspections and make
them more effective.

The VISUS survey forms support the surveyors during

3.1 Survey forms

The VISUS survey forms enable surveyors to collect
and organize the OBS and reference events (rE) iden-
tified as substantial elements during the characteri-
zation phase of the VISUS expert reasoning process
(see Volume 2, section 3.1).

The forms are shown in Figures 3.1, 3.2 and 3.3, and
are described in detail in Annex Al2. They are or-
ganized in sections that correspond to the survey
phases. Each section groups the OBS and the oth-
er substantial elements to be identified during the
survey with reference to the hazard considered. The
master version of the forms is in English; in the adap-
tation phase they are usually translated into the local
language and these versions are used by the survey-
ors.

During the implementation of the VISUS pilot proj-
ects, several versions of the survey forms were cre-
ated and used. This handbook shows version 3.0,
which was validated after the First Meeting of VISUS
Experts, held in Udine, Italy, in 2018.

311  Paper versus digital survey forms

The VISUS survey forms are designed with the re-
quirement to keep on record a printed copy as well as
a digital one in mind. Surveyors can fill in either paper
or digital survey forms during a survey.

their inspections of the schools. The forms have fields
for collecting general information on the school, and
observables (OBS) for acquiring the substantial ele-
ments. The OBS are organized in groups reflected in
sections of the form that distinguish:

« The components to be inspected: location/site,
schoolyard and buildings

* The hazards to be considered: air, earthquake, wa-
ter and fire as well as the threats that might arise
during ordinary use

The VISUS survey forms and survey strategies are
described and shown in sections 3.1 and 3.2, respec-
tively.

Paper survey forms must be printed before the sur-
vey is commenced. This means that surveyors need to
know the expected number of buildings in the school.

* Advantages:

- Enable a simpler and faster survey for survey-
ors with basic IT skills (experience has shown)

- Provide the surveyor with a better visual over-
view of the collected data and photos

- Provide an easy means for the surveyor to
take notes

- Provide an opportunity for verification and
reconsideration of the data, as well as an ex-
change of views with other surveyors and the
SCU coordinator, when the surveyor fills in the
digital version of the survey forms from the
paper copy

* Disadvantages:

- Require desk time after the survey to fill in the
digital version of the survey forms from the
paper copy

Digital survey forms are prepared using PDF mod-
ules so that surveyors can use a mobile device (i.e.
tablet, smartphone or laptop), if one is available, to
prepare the digital copy of the forms directly.
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« Advantages:

Enable a faster survey for surveyors with good
IT skills, because if the school has very similar
buildings, it is possible to copy the first com-
pleted form and adapt the data, with a few
adjustments, for each building, and because
the ‘search’ function can be used to find the
OBS for specific issues

Require no desk time after the survey
Require no paper (i.e. environmentally friend-
ly)

* Disadvantages:

Require the surveyor to have good IT skills
Surveyors have a poor visual overview of the
collected data

Require security measures to prevent theft of
equipment

3.1.2 Structure of the survey forms

The VISUS survey forms comprise six pages divided
into eight sections, which correspond to the survey
phases (see Figures 3.1, 3.2 and 3.2).

Pages 1to 4 of the forms use blue shading, while pag-
es 5 and 6 use orange - this colour difference has
been applied because the pages should be filled in by
different surveyors (see section 3.2.1.1 for an explana-
tion regarding the various surveyors).

Table 3.1 outlines the structure of the forms.
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Fig. 3.1 VISUS survey forms: SPO, SP1 and SP2
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Fig. 3.2 VISUS survey forms: SP3 and SP4
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Fig. 3.3 VISUS survey forms: SPS and SPN
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Table 3.1  Structure of the VISUS survey forms
Filename | Page | Colour | Survey phase | Icon | Content
XX_VISUS_ |1 Blue SPO Tﬁ:{ General information concerning the school (identification,
survey_vv_ ‘[Jiu: \ contacts, use), the surveyors (identification) and the hazards
SC.pdf
P 2 Blue SP1 Inspection of the school location
2 Blue SP2 Inspection of the schoolyard
XX_VISUS_ | 3 Blue SP3 1. External inspection of a school building
survey_vv_ ﬁ‘:\ %
Bn.pdf B . .
4 Blue SP4 2 Internal inspection of a school building
XX_VISUS_ |5 Orange | SPS - Space for sketching the school
Survey_v.v_ Orange | SPN - Space for taking notes
SC.pdf
6 Orange | SPN - Space for taking notes

The header of each page of the form highlights the
survey phase in which it should be compiled and pro-
vides some hints on what to do in that phase (see
section 3.2 for more details). Furthermore, in the
header, there is space for the school ID code and for
the survey date (Fig. 3.4). The header also has space
for assigning a temporary code surveyors can use
while taking notes. However, in the final version, the
temporary code will not be used.

Note The school ID code must be univocal. It is gen-
erally assigned by the Ministry of Education to

each school.

Fig. 3.4 VISUS survey form header information

The sections SP1, SP2, SP3 and SP4 of the survey
forms are divided into six subsections in order to sep-
arate the OBS in accordance with their relevance for
each hazard (Table 3.2).

Table 3.2  Subsections of the SP1, SP2, SP3 and SP4 VISUS survey forms

Aspect Abbreviation | Icon | Content
General G ﬁb Observables (OBS) required for the evalu- | SP1, SP3,
W ation of all hazards SP4
Ordinary use U “‘“b OBS required for the evaluation of ordi- SP1, SP2,
W nary use SP3, SP4
Fire F ﬁb OBS required for the evaluation of fire SP1, SP2,
hazard SP3, SP4
A | ez
Water w ﬁb OBS required for the evaluation of water SP1, SP2,
?g hazard (flood, tsunami) SP3, SP4
Earthquake E ‘ﬂb OBS required for the evaluation of earth- | SP1, SP2,
Vﬂ quake hazard SP3, SP4
>
Air A db OBS required for the evaluation of air SP1, SP2,
eﬁ hazard (strong wind) SP3, SP4
Status S - OBS required for the evaluation of the SP2, SP4
status of the school
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The digital version of the VISUS survey forms consists
of two PDF files named:

o XX_VISUS survey v.v_SC.pdf: contains the SPO,
SP1, SP2, SPS and SPN sections (i.e. pages 1, 2, 5
and 6)

o XX_VISUS survey_v.v_Bn.pdf: contains the SP3
and SP4 sections (i.e. pages 3 and 4)

The name of the files is altered considering that:

* The letters ‘XX’ refer to the language of the forms
(e.g. ‘EN’ for English, ‘BH’ for Bahasa Indonesia,
‘SP’ for Spanish, ‘FR’ for French, ‘PR’ for Portu-
guese)

* The letters ‘v.v’ refer to the version of the forms
(e.g.3.0)

31.3 Observables

During VISUS surveys, OBS and rE are identified (rec-
ognized and acquired) (see section 3.1.1 of Volume 2
for more information).

A VISUS OBS is defined by the following elements
(Fig. 3.5):

* Pictogram. A graphical representation of what

the surveyor should identify, that is, the scenario
or the feature.

» Description. A brief textual description of the sce-
nario or feature to be identified.

* Code. A univocal code assigned to each OBS.

¢ Annotation box. A place for annotating the pho-
tos representing the OBS, where the surveyor can
write the name of the photo that captures evi-
dence of the presence of the OBS.

Fig. 3.5 Example of a VISUS observable showing the ele-

ments that define all observables

There are three types of OBS, and they can be distin-
guished by looking at the frame containing the picto-
gram (Table 3.3).

Table 3.3 VISUS observable types have different frames for the pictogram

OBS pictogram frame | OBS type | Meaning

Typological

The surveyor has to recognize the presence of the scenario or feature illustrated
in the pictogram.

Behavioural

The surveyor has to evaluate the predisposition of the actual situation to show,
in the case of an adverse event, the behavioural scenario illustrated in the picto-
gram. The adverse event to consider is illustrated at the bottom-left of the circle.

Status

The surveyor has to recognize the presence of the scenario or feature illustrated
in the pictogram, which characterizes the status.

3.1.31 Observables codes

In order to be able to simply refer to the OBS, a code
has been assigned. The code is defined by a sequence
of five characters, as follows (Fig. 3.6):

1%t character. Number. Survey phase

2" character. Letter. Aspect (using the let-
ter reported in the column
‘Abbreviation’ in Table 3.2)

3 character. Number. Focus group

4™ character. Letter. Progressive letter as-
signed to each OBS in the
focus group

5t character. Letter. Safety issues (defined
in accordance with Fig. 3.6,
andsection1.1.3.1of Volume 2)
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Fig. 3.6 Definition of the VISUS observables code

3.2 Survey strategy and procedures

The VISUS survey is divided into three phases: desk
work preparation, on-site survey and data entry. De-
tails of these phases are provided in the following
sections.

3.21 Desk work preparation

The desk work preparation phase comprises the or-
ganization of the VISUS survey teams, the prelimi-
nary acquisition of data and the preparation of the
tools for the survey.

3.2.11 Organization of the survey teams
The coordinator of the SCU organizes the trained

VISUS surveyors into teams. Taking into account the
number of schools to be assessed and the schedule

Fig. 3.7 VISUS survey team: definition of roles

arranged for the surveys, the survey team is formed
with at least three trained surveyors, each with a spe-
cific role (Fig. 3.7):

¢ The Survey Team Leader (STL) leads the survey
team, establishes how to proceed with the survey,
and fills in the blue pages of the survey forms

* The Assistant for Sketching and Notes (ASN)
sketches the school complex, annotates on the
sketch the position, view and the number of the
photos, and takes notes of the observations of the
survey team

¢ The Assistant for Photos and Measures (APM)
takes photos according to the STL’s indications
and shares with the ASN the photos to annotate

All the survey team members should agree on the
observations and on the notes made in the forms.
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3.2.1.2 Preliminary acquisition of data

During the desk work preparation for the survey, the
surveyors will:

Receive the list of the schools to survey. The
school ID codes will be their reference IDs.
Acquire preliminary information on each school
using available documents and online data, and:

Identify the position of the school on online
maps

Identify (or assess) the potential number of
school buildings

Save a screenshot of the map showing the
location of the school (named /DCode_Loca-
tion.jpg) (Fig. 3.8 shows an example of a loca-
tion image)

Save a screenshot of the map of the school,
zooming in on the schoolyard (named /D-
Code_Context.jpg) (Fig 3.9 shows an example
of a context image)

Find contact information and call the school
to agree on the survey date

Prepare the survey forms both in paper and digital
versions (see section 3.1.1 for the advantages and
disadvantages of the two versions). Figures 3.10
and 3.11 show a schema of the folder to be pre-
pared during the desk work preparation for each
school and an example of a school folder pre-
pared before the survey, respectively. Concerning
the files:

Create in the survey device a copy of the
XX_VISUS_survey _v.v_SC.pdf file and rename
it, including, at the beginning of the filename,
the school ID code; the new name will have the
format /Dcode_ XX_VISUS_survey_v.v_SC.pdf

Create in the survey device a copy of the
XX_VISUS_survey v.v_Bn.pdf file and rename
it, including, at the beginning of the filename,
the school ID code - one file should be cre-
ated for each school building, with the num-
ber ‘n” at the end of the filename changed:

Fig. 3.8

Fig. 3.9

17

the new name will have the format /Dcode
XX_VISUS_survey v.v_Bn.pdf

Pre-compile, with the support of the SCU, the
survey forms, using the available data. Almost
all the SPO section (except ‘Use of the school’
and ‘Hazardous events - experienced’) and al-
most all the SP1 section should be able to be
pre-compiled.

Example of a location image

Example of a context image
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Fig. 3.10 Schema of the school folder to be prepared before the VISUS survey

Fig. 3.1

3.2.1.3 Preparation of the tools for the
survey: VISUS kit

The following tools are essential for conducting the
VISUS survey:

* Clipboard with paper copies of the survey forms
(these should always be available, even if the sur-
veyors later decide to use the digital version of
the forms)

* Tablet or smartphone with camera (or camera
with GPS)

* Office supplies (pens of different colours, pencil,
eraser, notepaper)

e Measuring tape

¢ Small hammer

Example of a school folder prepared before the VISUS survey for a school with the school ID code ID123456

e Stick of wood or metal

e Technical equipment (e.g. laser distance meter,
digital wall scanner and detector)

Surveyors should bring with them to the survey their
identification badge (a general ID), a backpack and a
printed copy of the slides shown during the training
to refer to.

3.2.2 On-site survey

The main purpose of the VISUS survey is to character-
ize the school for the subsequent elaboration of the
data in phase 3 of the VISUS implementation process.
The survey also improves the skills of VISUS survey-
ors through learning-by-doing. During the inspection,
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surveyors use the VISUS survey forms, which help
them recognize the presence, in the school they are
inspecting, of situations that can be characterized by
the OBS. Surveyors note the presence of OBS on the
forms and take photos of these features or scenarios.

Experience suggests that organizing the survey in a
specific sequence of phases saves time and maximiz-

Fig. 3.12

If, during the inspection, surveyors recognize the pres-
ence of unsafe situations, they note them in the notes
space of the survey forms and take photos showing
the problem. One of the outcomes of the survey is
therefore a photographic report of the school that
highlights the critical safety issues. The survey forms
have fields for recording the photo numbers in order
to associate the characterized OBS to the photo.

Fig. 3.13

es the effectiveness and thoroughness of the inspec-
tion (Fig. 3.12). The sequence of pages in the survey
forms is the same as that of the inspection phases,
that is, location, schoolyard, building-external and
building-internal. Furthermore, the top of each page
of the survey forms highlights the current phase, thus
guiding the surveyors during the inspection.

Phases of the VISUS survey, as illustrated on the VISUS survey forms

Figure 3.13 shows an example of a filled in digital sur-
vey form (SP2). In the digital version of the form, the
inputs are coloured red so as to be more evident. The
‘X’ indicates that an OBS has been recognized, and
the number above the X’ is the photo number.

Surveyors also sketch the school, producing a repre-
sentation of the school buildings and of the school
complex.

Example of a filled in VISUS survey form (SP2 of digital version)
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3.2.2.1 Survey strategies

The following procedures for VISUS surveyors are sug-
gested to optimize the efficiency of the surveys:

» Ask questions to school personnel to complete the
general information on school (SPO) and verify the
fields pre-compiled during desk work preparation
(SPO and SP1)

* Analyse the environmental context (SP1), and verify
the fields pre-compiled during desk work prepara-
tion

* Determine the school’s features: walk around the
schoolyard and identify the schoolyard area, the
school buildings (main and ancillary), and accesso-
ries (Fig. 3.14)

* Sketch the school (SPS) (the sketch can also be
used as a map during the survey)

e Assign codes to the main buildings and then the an-
cillary buildings (name them as BO1, BO2, etc.)

* Proceed with a survey of the schoolyard (SP2):
check for the presence of OBS, take photos of the
OBS, and write the photo number next to the OBS
on the form

*  Proceed with a survey of each building:

- External survey (SP3): check for the presence
of OBS, take photos of the OBS, and write the
photo number next to the OBS on the form

- Internal survey (SP4): check for the presence
of OBS, take photos of the OBS, and write the
photo number next to the OBS on the form

« Take notes on any aspects that are not pre-codified
in the survey forms, writing a short description of
the identified problem

3.2.2.2 Photographic description

Photographic description is an important part of the
VISUS survey, contributing greatly to identifying and
characterizing the school and each of its buildings. The
purpose of photographic description is to produce a
set of photos that shows the main features recognized
during the inspection. The task is assigned to the APM
surveyor.

At a minimum, photographic description should in-
clude photos of:

* School sign (if one exists)

* School site

* School complex: representative photo
e School complex: overview photos

» Access or entrance to the school

» Schoolyard: representative photo

» Schoolyard: overview photos

» Each building: representative photo

» Each building: overview photos

+ OBS identified

+ Sections and details of buildings: close-up photos

* Specific connections (e.g. walls, roofs): close-up
photos

* Damage, dangers or hazards that can be seen (in-
cluding those related to access or entrance to the
school)

» Situations of inadequacy related to water, sanita-
tion and waste

» Sketch of the school complex (SPS)

Some tips for surveyors for taking effective photos are:

» Use automatic settings of the camera (unless you
are an expert)

* Give preference to landscape (horizontal) format
photos

+ Try to not focus on faces, because it will be neces-
sary to hide the faces using photo editing software
before uploading the photos

* Make sure that the camera saves the coordinates of
the photo (if this function is available in the camera
settings on the mobile device or on the camera)

* Avoid using the zoom function if using a smart-
phone or a tablet to take the photos

» Take a single shot (avoid the panorama option or
any automatic combination of multiple photos [rare
exceptions are allowed, for complex conditions])

* Avoid taking backlit photos

* Check the quality of your photo: if it is not good,
delete it and take another one

3.2.2.3 Sketching

Surveyors should sketch the school complex on the
SPS survey form.

The building plan should be clearly recognizable from
the sketch, and the building codes (e.g. BO1, B02)
should be included.

Figure 3.14, which is the legend for the sketch from the
survey form, shows the elements to be included on the
sketch. Figure 3.15 shows an example of a sketch.

Note It is possible to draw, in pencil, the sketch during
the desk work preparation for the survey, using
online maps as the basis (e.g. those used for the
context image). The task of sketching during the
survey is thereby simplified, as the draft sketch

will only need to be confirmed or adapted.
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Fig. 3.14

Fig. 3.15

3.2.3 Dataentry

Data entry is the last step of the survey organiza-
tion and execution phase of VISUS implementation.
During the post-survey data entry, under the super-
vision of the unit coordinator, surveyors follow these
steps:

1. Check the data with the unit coordinator (or other
VISUS experts, such as VISUS trainers)

2. Fill in the digital version of the survey formes,
copying the data from the paper version if one
was used during the survey

3. Check the association between the photos and
OBS

4. Organize files in the school folder prepared before
the survey, which should include:

- VISUS survey forms (PDF)

Legend for the sketch of the school complex (from VISUS survey form SPS)

Example of the sketch of a school complex (for VISUS survey form SPS)

- Location and context photos (verify if these
are already present in the folder)

- Photo of the sketch of the school complex

- A subfolder named ‘Pictures” containing all
the photos taken during the survey; the file-
names of the photos are the numbers in the
VISUS survey forms (e.g. ‘1.jpg’, ‘2.jpg’)

5. Upload the school folder containing all the data to
the VISUS cloud in accordance with the instruc-
tions provided by SPRINT-UNIUD.

Figure 3.16 shows a schema of the structure of the
school folder, while Figure 3.17 is an example of a
school folder finalized during data entry for a school
complex with two buildings.

Note It is fundamental to create one or more backups

of the survey data and photos.



22  Volume 3 - VISUS Implementation

Fig.3.16  Schema of the school folder to be finalized during post-survey data entry

Fig. 3.17  Example of a school folder after post-survey data entry for a school with the school ID code ID123456
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VISUS IMPLEMENTATION PHASE 3:

m ELABORATION

The elaboration phase of VISUS implementation
comprises the automated application of algorithms
based on the VISUS evaluation criteria to the VISUS
survey data (see the evaluation criteria in Annexes
AMT to AM7 of Volume 2). This phase is performed by
SPRINT-UNIUD.

The outcomes of the surveys are shared with the
SPRINT-UNIUD back office via the VISUS cloud.
SPRINT-UNIUD provides specific instructions for
sharing the data.

The elaboration of the data uses an automated tool
(software) - the VISUS elaboration tool - that imports

Fig. 4.1
tion criteria

Fig. 4.2

the survey outcomes (i.e. PDF files of completed sur-
vey forms and .jpg files from photographic descrip-
tion) and creates the individual and collective reports
(Fig. 4.1). The software is called VISUS ‘blue-box’. Its
functions are hidden to users, who simply provide the
inputs and receive the outputs.

Figure 4.2 shows the ‘engine’ of the VISUS blue-box,
that is, Matlab® (a commercially available software
for numerical computation and visualization), the
pdftk toolkit (a freeware PDF toolkit) and LaTeX (a
freeware programming language commonly used for
typesetting technical data).

The VISUS survey data are elaborated through the VISUS elaboration tool, which is based on the VISUS evalua-

The algorithms of the VISUS ‘blue-box’ software are defined through combined use of Matlab, pdftk and LaTeX
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4.1 Elaboration algorithm

Figure 4.3 shows a flow chart of the VISUS elabora-
tion algorithm. The steps are as follows. The VISUS
survey forms are automatically interpreted and the
data are extracted. At the same time, the software
analyses the photos and their filenames. For each
school building and for the schoolyard, the complete-
ness and coherence of the data are then checked. In
case of problems with the uploaded data (e.g. missing
information or unclear associations), SPRINT-UNIUD
researchers contact the focal point and request an
explanation and potential missing information. Once
there are no problems with data, the algorithm as-
sociates the OBS to the photos using the indications
provided in the survey forms. The data extracted from
the survey forms are organized in a database of VIS-
US survey information. Then, an internal loop for each

Fig. 4.3

hazard (and ordinary use) calculates the profile qual-
ifiers (PQs), expected impact scenarios (EIS), indica-
tors for safety situations, required safety upgrading
measures, and indicators for safety upgrading needs.
The algorithm also calculates the status indicators for
each building and for the schoolyard.

After elaborating the information for each building
and the schoolyard, the algorithm summarizes the
evaluation for the school complex, providing global
indicators concerning the safety situation, safety up-
grading needs and status.

All the outcomes of elaboration (e.g. PQs, EIS, VISUS
indicators) are stored in the database of VISUS out-
comes.

Flow chart showing the main steps of the VISUS elaboration algorithm
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VISUS IMPLEMENTATION PHASE 4:

] REPORTING

VISUS generates final reports for supporting deci-
sion-makers. The reporting phase results in the cre-
ation of:

* Anindividual report for each school, with techni-
cal information

* A collective report, with a summary of the out-
comes for all the assessed schools

* The VISUS maps, with the geolocation of each
school and a summary of the outcomes in VISUS
safety stars

5.1 Reporting algorithm

The reporting phase is automatically applied to the
outcomes of the elaboration phase, that is, the data-
base of VISUS outcomes, to create the reports. The
passage from elaboration to reporting is hidden from
the users of the VISUS blue-box software on which
the algorithm runs (Fig. 4.1). Figure 5.1 shows a flow
chart of the VISUS reporting algorithm. The steps are
as follows. Single pages of the report for each school
building and for the schoolyard are created together
with the pages concerning the photographic descrip-
tion. The algorithm then creates the front page of the

Decision-makers can largely define the safety up-
grading strategies by analysing the information in the
map and the collective report, using the individual re-
ports for refining their decisions.

The current contents and layout of the reports were
established after joint work between SPRINT-UNIUD
and UNESCO Headquarters.

The following subsections present an overview of the
VISUS reporting algorithm, of the layout of individual
and collective reports, and of the maps.

report for the school complex and joins all pages to
create the individual report of the school.

Finally, the algorithm creates the VISUS panel of the
school (see section 5.3.1) to use in the collective re-
port and in the web map.
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Fig. 5.1

5.2 Individual reports

The design of the individual report aims at highlight-
ing the main information for and evaluation of each
school, and providing details concerning the location
of the school, the schoolyard, and the main and ancil-
lary buildings. Standardization of the layout simplifies
the interpretation of the data. A distinction between
main and ancillary buildings is maintained through-

Fig. 5.2

Flow chart showing the main steps of the VISUS reporting algorithm

out the report because of the different importance
of the two types of buildings. Figure 5.2 shows the
layout of the individual report, and the contents of
the pages of the report are detailed in subsections
5.21t05.2.3.

VISUS individual report layout, showing organization of the contents



5.21 Overview and multi-hazard

judgements

The first page summarizes the main information for
and the evaluation of the school complex (Fig. 5.3).
The evaluation considers the worst cases in the entire
school. The page is divided into two sections: an up-
per, showing the main characteristics of the school,
including location, identification of the buildings and
the schoolyard, and the number of students and staff
at the school; and a lower, showing a synthesis of the
multi-hazard assessment, using the VISUS safety in-
dicators (see Volume 2, section 3.3).

5.2.2 Location and schoolyard

The second and third pages of the individual report
contain information, evaluations and photographic
description concerning the location of the school and
the schoolyard.
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The characterization of the location and the school-
yard is included in page two of the report (Fig. 5.4).
For the schoolyard, it also shows the safety evalu-
ation outcomes using VISUS safety indicators, the
complementary evaluations for the status, and the
characterization profile (i.e. the set of assigned PQs).

The third page of the report shows the photograph-
ic description of the location and schoolyard, that is,
the photos taken during the survey and a description
of the OBS for each photo (Fig. 5.5). The main PQs
related to the OBS are listed under the photos.

5.2.3 Main and ancillary buildings

The remaining pages of the individual report show
the outcomes of the evaluations and the photograph-
ic description of the main (Fig. 5.6 and 5.7) and an-
cillary (Fig. 5.8 and 5.9) buildings. The layout of the
pages is such that half the page contains the out-
comes of the evaluation, and half contains the char-
acterization profile (i.e. the set of assigned PQs).
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Fig. 5.3 Individual report: page for overview and judgements (identifying and sensitive information has been removed)
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Fig. 5.4 Individual report: page for evaluation of the school location and the schoolyard



30  Volume 3 - VISUS Implementation

Fig. 5.5 Individual report: page for photographic description of the school location and the schoolyard
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Fig. 5.6 Individual report: page for evaluation of a main building
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Fig. 5.7 Individual report: page for photographic description of a main building
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Fig. 5.8 Individual report: page for evaluation of an ancillary building
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Fig. 5.9 Individual report: page for photographic description of an ancillary building



5.3 Collective report

The collective report summarizes all the information
on the assessed schools and therefore constitutes
a decision-support tool for decision-makers. Figure
5.10 shows the layout and the organization of con-
tents of the collective report, which are:

* Anintroduction to the project and to the results in
order to explain the purpose of the school safety
assessments

* An overview of the assessed schools (e.g. infor-
mation on their location, type, number, the num-
ber of main and ancillary buildings, the number of

Fig. 5.10

5.31 VISUS panel

The VISUS panel (Fig. 5.11) groups all the VISUS safe-
ty indicators and is a tool for supporting the deci-
sion-making process. The panel provides the basic

Fig. 5.11 Collective report: VISUS panel
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classrooms, the number of students and staff in
the schools) and statistics on the results (e.g. the
distribution of schools, taking into account the VI-
SUS multi-hazard safety stars, the distribution of
stars for each hazard)

* A map with the geolocation of the schools (with
links to the web maps of each school with the
outcomes of the VISUS assessments [see section
5.4])

¢ The legend to use for interpreting the VISUS pan-
els

* The VISUS panel for each school

VISUS collective report layout, showing organization of the contents

information required to support definition of the
strategies for prioritizing interventions on the basis
of criteria defined by public administrators. All the in-
dicators are explained on the legend page (Fig. 5.12).
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Fig.5.12  Collective report: legend for interpreting the VISUS panel



Fig.5.13  VISUS panel: light blue section (main characteris-

tics of the school)

The first section of the VISUS panel (light blue back-
ground) (Fig. 5.13) shows the main information for
identifying the school (i.e. the school ID code, name,
address, school type [pre-school, primary, lower, up-
per, vocational]). The school’s characteristics are then
listed (using the symbols explained in section 3.3 of
Volume 2 and defined in the legend of the collective
report). This school’s characteristics are:

* The area of the schoolyard

* The number and the area of the main buildings,
distinguishing among permanent, semi-perma-
nent and temporary buildings

e The number and the area of ancillary buildings,
distinguishing among permanent, semi-perma-
nent and temporary buildings

Fig. 5.14

The second subsection (Fig. 5.14) shows the suggest-
ed safety upgrading actions for the location, school-
yard, and main and ancillary buildings. Next to the
suggested actions for the school building, the upgrad-
ed situation is shown, assuming that the upgrading
actions are executed. The purpose of this subsection
is to highlight the cases in which, with reconstruc-
tion intervention, the class of the building (i.e. per-
manent, semi-permanent or temporary) changes. In-
deed, when reconstructing, the new building should
be built as a permanent building. This subsection is
important for schools in very poor countries, where
the constructions are often self-made and very poor.
Anyway, the choice of final intervention is made by
decision-makers.
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* The number of classrooms
* The total number of persons at the school
* The size of the school, classified as:

- Small: less than 200 persons

- Medium: from 200 to 1,000 persons

- Large: more than 1,000 persons

The evaluation of status of the school complex is also
shown (see Volume 2, section 3.3.3 and Annex AM7).

The second section of the VISUS panel (white back-
ground, Fig. 5.14) shows the safety evaluations using
the VISUS safety indicators. The first subsection (VI-
SUS multi-hazard assessment) shows:

* The safety warnings for the location, schoolyard,
main buildings and ancillary buildings, using the
warning level indicators (the warning level sum-
marizes the worst case in the school complex)

* The warning rose of intervention needs, which
shows the worst cases of the warning roses as-
sessed for the schoolyard and the main and ancil-
lary buildings

* The multi-hazard safety stars assigned to the
school complex

VISUS panel: white section (safety upgrading actions)

The final subsection concerns the budget allocation,
and it is where the index of the Intensity of Upgrad-
ing Action for School complex and the upgrading
requirement class are reported. The value of the esti-
mated range for the budget allocation is also shown,
in thousands of United States dollars. This value is
reported only in the collective report.
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5.4 Maps

At the end of the reporting phase, when all the
schools have been analysed, an interactive map is
created that summarizes all the information (Fig.
5.15). The VISUS map is the graphical representation
of a geo-database built with the information gleaned
from the VISUS assessments.

The map has a specific marker corresponding to each
school. The marker is a symbol that summarizes the
VISUS safety stars assigned to the school. The map
has several layers illustrating the safety evaluations
for:

Fig. 5.15

* Multiple hazards

* Ordinary use

* Fire hazard

*  Water hazard

» Earthquake hazard
* Air hazard

When a school’s marker is clicked on, a pop-up box
opens that contains the main characteristics of the
school and a link to its individual report (Fig. 5.16).

VISUS map: example showing the summary of outcomes of the VISUS multi-hazard assessments



Fig. 5.16

bers or names)

5.5 Databases

The final VISUS outcome comprises two databases
for recording information obtained from VISUS im-
plementation. The databases are:

Database of VISUS survey information holding
information on the characteristics of the school
acquired through the VISUS survey forms and the
photos taken in each school

Database of VISUS outcomes recording the out-

comes of the VISUS elaboration and reporting
phases

SPRINT-UNIUD researchers will create databases for
the information provided by local committees for the
implementation of VISUS in different countries and
regions in order to facilitate the comparison of VI-
SUS implementation results at the global level. The
following information will be summarized:

School types, by country

Local circumstances and the reference values for
each country (e.g. costs for new constructions,
design standards), defined in the adaptation pro-
cess

Reference hazards

Safety evaluations of schools

Chapter 5 - VISUS implementation phase 4: reporting
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VISUS map: example of a pop-up box (identifying and sensitive information has been replaced by ad hoc num-
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INFORMATION REQUIRED FOR VISUS
] IMPLEMENTATION

The following tables list the information required for
the implementation of Visual Inspection for defining
Safety Upgrading Strategies (VISUS). The local com-
mittee and the focal point share the information with
the steering committee in the VISUS cloud.

Each item of information is assigned one of two levels
of priority:

* High priority: information essential for the imple-
mentation

Very useful: information for refining the implemen-
tation process, which results in a more detailed as-
sessment

1.1 Preparatory information

Local committee has to provide the information in
Tables 1.1 and 1.2 for VISUS implementation.

Table 1.1  Preparatory information: general information

General information

The information is divided into two categories:

* Preparatory information: general information and
information on the reference events

* Technical and financial information: technical in-
formation for the assessment of structural capac-
ity and on typical interventions, and technical and
financial information on safety upgrading mea-
sures

In the ‘Phases’ column of the tables, the phases of the
implementation process in which the information is
used are identified.

Pre-identification of schools: school ID codes, location, coordinates X

‘ High priority | Very useful | Phases

Survey organization

All available information on schools: level of education, number of
students, etc.

Survey organization

List and short description of school building types (prevalent structur-
al materials and construction types) and representative photographic
documentation

Adaptation of
training

Table 1.2  Preparatory information: information on reference events

Information on reference events ‘ High priority ‘ Very useful ‘ Phases

List of the main hazards that affect the area X Desk work
preparation

Regional or country maps or tables identifying the reference hazard X Desk work

values (e.g. peak ground acceleration values for earthquake hazards, preparation

wind velocity for air hazards, floodwater depth and velocity for water

hazards) for life safety performance level

Flooding areas (both areas that have flooded in the past and those X Desk work

prone to flooding) and maximum level of water (which indicate the preparation

reference return period)

Landslide maps X Desk work prepa-
ration

Wildfire maps X Desk work prepa-
ration
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Information on reference events ‘ High priority ‘ Very useful ‘ Phases

National definition of soil classes and maps of their distribution in a X Desk work prepa-
territory ration

Hazard maps or documents on hazard and risk assessment (e.g. areas X Desk work prepa-
at risk of tsunamis) ration

Photos of schools damaged by various hazards in the past, with char- X Adaptation of the
acterization of the hazard (e.g. indication of magnitude, location and triggering tables
date) of the evaluation

process

1.2 Technical and financial information

Technical and financial information is defined in close
coordination with the focal point. Local technicians
(see chapter 2 of Volume 3), under the leadership of
the focal point, should check the evaluation criteria in
Annexes AM1to AM7, and, wherever necessary, adapt
them to local circumstances. For example, local fra-
gility curves describing the expected behaviour of
structures can be used to confirm or modify the data

in the triggering tables and/or to describe the specific
behaviour of the pre-characterized VISUS typologies
(defined in the VISUS multi-hazard adaptation form:
pre-characterized VISUS typology [see section 2.3]).

Tables 1.3, 1.4 and 1.5 list the information concerning
the technical and financial information for the VISUS
implementation.

Table 1.3  Technical information: structural capacity

Structural capacity | High priority | Very useful | Phases

Comparison of historical and current building codes, considering | X Adaptation of the trig-
the design related to each hazard, and if possible, an evaluation gering tables of the eval-
of the ratio (current/historical) of the design strength (structural uation process

global evaluation). The strength ratios could change by typology
(e.g. in the case of earthquakes they could depend on the adopt-
ed value of ductility). The values should be assessed for all the
relevant performance levels (e.g. life safety, fully operational)

Scientific papers that compare building codes adopted over the X
years in the country, or any other relevant research

Evaluation of simplified algorithms related to structural behaviour | X
for the various hazards and building types (further information
concerning simplified algorithms and structural behaviour will be
provided by local experts at a later stage)

Definition of the trigger values for the activation of non-structur- X
al problems (e.g. wind velocity that provokes uplift of different
types of roof)
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Table 1.4  Technical information: typical safety upgrading measures.

Typical safety upgrading measures High priority | Very useful | Phases

List and short description of safety upgrading measures typically X Adaptation of the safety
adopted for renovating, repairing or retrofitting school buildings upgrading needs algo-
(structural/non-structural measures typical of the region) rithm

List and short description of typical safety upgrading measures X

for defence/protection against various hazards

Table 1.5  Financial information: costs for different building types

Costs for different building types High priority | Very use- | Phases

ful
Typical range (minimum to maximum) of costs (in United States X Adaptation and improve-
dollars) for: ment of the safety up-
Demolition and reconstruction ($/m2) grading needs algorithm

Global structural renovation and retrofit ($/m2)

Local structural consolidation or reinforcement ($/m?)
Non-structural remake ($/m?)

Non-structural stabilization ($/m?)

Reorganization of functional system ($/m2)

Verification of structural global resistance with in-depth analysis
€©))

Site verification ($)




All-7

Annex Al1 - Preliminary required information

INFORMATION REQUIRED FOR VISUS

] ADAPTATION

To facilitate the adaptation of the VISUS methodol-
ogy to the specific country circumstances, a set of
adaptation forms has been prepared. The focal point
should complete the VISUS multi-hazard adaptation
forms and share them with the steering committee in
the VISUS cloud. The forms concern the definition or
description of:

* Reference events
e Building codes

e Pre-characterized VISUS typology (local typical
structural typology)
« Safety upgrading needs (local costs for construct-

ing a new school and modifiers for safety upgrad-
ing needs, for budget allocation)

2.1 VISUS multi-hazard adaptation form for reference events

The VISUS multi-hazard adaptation form ar-E: ref-
erence events (Fig. 2.1) facilitates the acquisition of
information on water, earthquake and air hazards. On
this form, the focal point (with the assistance of the
local committee) describes essential information that
characterizes the reference events and their maps.
The mean return period is the main parameter that
defines the expected action intensity in a hazard map
and it is generally defined in the building codes.

As an example, Table 2.1 shows an example of the
definitions of the mean return periods for various

hazards derived from American standards (FEMA,
2010). Other country’s standards might adopt differ-
ent definitions for the reference events.

The local committee defines the performance objec-
tives (the predictable results in the event of a hazard
with a specific magnitude) expected for the schools
in the country. Usually, the performance objectives
are already established in the local building codes,
and hazard maps define the predicted values for the
hazard.

Table 2.1  Mean return periods for earthquake, flood and wind hazards of various magnitudes (FEMA, 2010)
Seismic Flood Wind
Magnitude Very large 2,475 years Determined on a 125 years
of the haz- (very rare event) site-specific basis
ard
Large 475 years Determined on a 100 years
(rare event) site-specific basis
Medium 72 years 500 years 75 years
(less frequent event)
Small 25 years 100 years 50 years
(frequent event)

The ar-E form requires the filename of the hazard
map and the URL of the web page from where the
map can be downloaded or consulted.

For each hazard, the form requires: characterization
of past events, including the date/period of the event
and its magnitude; a photographic description of the
damage caused by the events (especially to schools);
and a short description of the events.

Ordinary use and fire hazards are not included in this
form: ordinary use considers the normal use of the
school, therefore there is no reference event, while
the fire hazard is determined mainly by the charac-
teristics of the school (with the exception of wildfire
and lightning events).
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Fig. 2.1 VISUS multi-hazard adaptation form Ar-E: reference events
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2.2 VISUS multi-hazard adaptation form for building codes

The VISUS multi-hazard adaptation form ar-B: build-
ing codes (Fig. 2.2) facilitates the collection of infor-
mation concerning the current and former building
codes (related to schools). This information includes
the name, the filename of the building code (or the
link to the online file), the year of enforcement, the
hazards considered in the code, a short description of
the code and of the design methodology, the safety

coefficients and how the site soil response is consid-
ered.

For former building codes, the form also requires an
assessment of the esteemed percentage of safety
with respect to the current building code (the val-
ue generally depends on the structural type of the
school).
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Fig. 2.2 VISUS multi-hazard adaptation form ar-B: building codes
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2.3 VISUS multi-hazard adaptation form for pre-characterized VISUS

typology

The VISUS multi-hazard adaptation form Ar-T:
pre-characterized VISUS typology (Fig. 2.3) requires
the pre-identification of the VISUS typologies. A VIS-
US typology (VT) is the set of buildings characterized
by the same structural profile qualifiers (PQs) and
connotative architectonic/constructive features.

The form requires that the local committee identifies
the main VTs and describes each one of them using
the VISUS observables (OBS) in the form. The OBS
are an extract of the OBS in the VISUS survey forms
(see Annex Al2). For each building type, the form re-
quires characterization of the robustness, consider-
ing all the reference events (water, earthquake and
air hazards).

Two values of action are associated with different lev-
els of likelihood of activation of specific damage: Al,
low probability of slight damage; and A2, near cer-
tainty of moderate damage.

The robustness characterization can be done follow-
ing various approaches, each of which is based on
in-depth studies and expert knowledge. Specifically,
the characterization can be done through:

* Fragility curves. Each VT is characterized by a set
of fragility curves (for different hazard and dam-
age states). The values of Al and A2 are derived
from the curves, as shown in the form.

* Equivalent structural fragility. The values of Aland
A2 are defined using existing methodologies that
allow a value to be assigned that distinguishes
between the beginning of slight and of moderate
structural damage. The values must be defined for

all the assessed hazards. An example of a meth-
odology that can be used for the definition of
the Al and A2 values using this approach is the
HAZUS® methodology (FEMA, 2003).

e Local expert evaluations. Experts can assign the
values of Aland A2 on the basis of their knowledge
and experience. To do this, the study of building
damage after hazardous events is essential. The
VISUS methodology requires the available pho-
tos of schools damaged by various hazards in the
past; this photographic reportage is essential for
the definition and verification of the values.

e Building codes. If a building is constructed fol-
lowing the requirements of a building code, its
robustness can be calculated assuming the values
assigned by the code. This approach works very
well for recently built schools.

« VISUS robustness classes. It is possible to assign
a VISUS robustness class directly to the building
using the values given in the form as a reference.

The form requires some representative photos of
the VT to be shared - these photos will be used to
support surveyors in identifying the VTs. The form
also requires photos showing examples of damaged
buildings (together with a brief description of the
hazard that has caused the damage). Finally, the last
field of the form requires a short textual description
of the VT.

The characteristics of the pre-characterized VT will
be shared with the VISUS surveyors to support them
in recognizing the VTs during the VISUS surveys.
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Fig. 2.3 VISUS multi-hazard adaptation form Ar-T: pre-characterized VISUS typology



2.31 Response adaptation

The adaptation of the response to a hazard requires
the availability of technical documents providing in-
formation on the expected behaviour of a structur-
al type, or of a specific element or component (for
non-structural or parts of the buildings). These data
should be provided by the focal point for the natural
hazards assessed through the VISUS methodology.

This information could be supplied using different
methodologies, such as (see also Fig. 2.4):

* The capacity spectrum method (e.g. Hazus®
[FEMA, 2003]), Figure 2.4a

Fig. 2.4

Figure 2.5 shows an example of how to use a fragility
curve to adapt the VISUS methodology to local data.
A fragility curve associates a probability with a struc-
ture, an element or a component, that is, a probability
of it reaching a specific damage state when exposed
to the acting hazard. Fragility curves are specific for
pre-identified types of structure (or element, compo-
nent, etc.) and specific hazards. They can be defined
using different approaches, such as empirical, expert
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* Fragility curves (e.g. global earthquake model
[Jaiswal et al., 20131), Figure 2.4b

* Vulnerability classes (with expected damage)
(e.g. European macroseismic scale 1998 [Grun-
thal, 1998]), Figure 2.4c

* An empirical expert estimation that defines three
points indicating typical, lower and upper capac-
ity values, taking into account local knowledge or
the cases documented after past events (Grimaz,
Malisan and Zorzini, 2016), Figure 2.4d

The adaptation process of VISUS acquires informa-
tion on the response of buildings or elements and
implements it in the evaluation algorithm.

Examples of methodologies for the adaptation of the VISUS methodology to local data

elicitation based, analytical or hybrid (Maio and Tsio-
nis, 2015).

Fragility curves represent the mean value of several
data points, therefore, they are affected by a (some-
times large) level of uncertainty.

The adaptation of the VISUS methodology using fra-
gility curves requires the identification of the two val-
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ues Al and A2, which are the discriminating factors
between the warning levels. Al identifies the upper
limit of the green class (no safety concerns). The val-
ue is obtained from the fragility curve corresponding
to slight damage, and in turn corresponds to a low

Fig. 2.5

probability of occurrence of the damage (as a guide,
a value of 20 per cent probability can be adopted).
A2 is derived from the fragility curve describing mod-
erate damage. For this value, a higher probability
(e.g. 80 per cent) is adopted.

Adaptation of the VISUS methodology to local data using a fragility curve

2.4 VISUS multi-hazard adaptation form for safety upgrading needs

The VISUS multi-hazard adaptation form ar-S: safety
upgrading needs (Fig. 2.6) is essential for the adap-
tation to local circumstances of the algorithms con-
cerning the safety upgrading needs (see Volume 2,
Annex AM6). The information acquired through the
form concerns the range of the cost of a new school
(United States dollars per square metre), and the
definition of coefficients and modifiers adopted and
explained in the safety upgrading needs evaluation

criteria (Volume 2, Annex AM6). The form shows the
values proposed by VISUS, which are eventually ad-
opted if no data are provided.
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Fig. 2.6 VISUS multi-hazard adaptation form ar-S: safety upgrading needs
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TRANSLATION OF VISUS MATERIALS

The adaptation process requires the translation of the
VISUS survey forms and of the VISUS training mate-
rial into the local language in order to simplify the
transfer of knowledge from experts to surveyors. The
list of terms to translate and editable training slides
are shared with the local committee in the VISUS
cloud to facilitate translation.
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STRUCTURE OF THE VISUS SURVEY

] FORMS

The Visual Inspection for defining Safety Upgrad-
ing Strategies (VISUS) survey forms are divided into
six parts that correspond to the survey phase (SP)
during which they are completed:

*  SPO: General information on the school and on
reference events

* SPT: Inspection of the location

Fig. 1.1

1.1 SPO: general information
The VISUS survey form SPO is shown in section 2.

In the header of this form, there are two fields, for:

* Representative picture of the school: the filename
of a photo (only one) that will be used as the
reference photo for the individual report of the
school. The photo should be taken from the front
of the school.

e Overview of the school (pictures): filenames of
photo that provide an overview of the school.
1.1.1 School and survey information

The school information section of the form (Fig. 1.2)
is for the following information:

e SP2: Inspection of the schoolyard

* SP3: External inspection of each building
e SP4: Internal inspection of each building
» SPS: Sketch of the school complex

* SPN: Notes on the survey

The forms are shown in section 2. Figure 1.1illustrates
the first five phases of the VISUS survey.

First five phases of the VISUS survey, as illustrated on VISUS survey forms SPO to SP4

* School name: the name used for identifying the
school. The school name is usually provided by
the focal point, or can be found on the sign of the
school.

« State/country, province, district and address: to-
gether, these fields describe the location of the
school. The focal point should guide the surveyor
in completing this information.

¢ Coordinate system (latitude, longitude and alti-
tude): the coordinates facilitate the school being
located on a map. They can be pre-determined
and filled in the form during the desk work prepa-
ration phase of the survey, or by using a global
positioning system (GPS) device during the sur-
vey.
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Fig. 1.2 VISUS survey form SPO: school information

The contacts section of the form (Fig. 1.3) is for the
following information:

* Contact name: full name of the person at the
school who is the contact point for VISUS, and his
or her role at the school.

Fig. 1.3 VISUS survey form SPO: contacts

In the survey team section of the form (Fig. 1.4), the
members of the survey team (see section 3.1.1 of Vol-

Fig. 1.4 VISUS survey form SPO: survey team

1.1.2  Use of the school

The information required on the use of the school
could be asked for from school staff or be deter-
mined from other investigations previously conduct-
ed on the school (e.g. a census).

In the use of the school section (Fig. 1.5) data that
allow, among other things, assessment of persons in
the school are recorded. These data are:

* Type of school: public, private or religious. More
than one type can be selected.

+ Daily usage: to indicate whether the school is used
only during the day, or there are dormitories in the
school and it is used both day and night.

*  Weekly usage: to indicate the days of the week on
which the school is used.

¢ Phone: if available, the phone number of the
school or of the contact person is noted here.

* Email: if available, the email address of the school
or of the contact person is noted here.

« Fax: if available, the fax number of the school is
noted here.

ume 3) are listed with their email address or phone
number.

* Yearly usage: to indicate the months in which the
school is used.

* Grade levels taught: the grade levels are grouped
according to the definitions in Table 1.1.

+ People in the school: to record the number of stu-
dents, teachers and non-teaching personnel at
the school, with each of these categories being
divided into male and female. The values given
here can be approximate, as it is understood they
will change from year to year.

e Other information:

- Whether there are people with disabilities at-
tending the school

- Whether the school is used (or is set up to be
used) for extracurricular activities

- Whether the school has one or more cultur-
al heritage buildings (if so, different (higher)



values for safety upgrading actions will be
associated with the buildings and precautions
will be necessary during potential safety up-

grading actions)

- Whether the school is used for emergency
purposes, for example as a safe zone (shelter)

Fig. 1.5 VISUS survey form SPO: use of the school
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during a hazardous event or as a gathering
place for the community after a disaster.

* Number of buildings: the number of main and an-
cillary buildings in the school should be recorded,
and the values should be the same as those on the
SP3 and SP4 forms.

Table 1.1  Association of the level of study, school grade and typical ages used in the VISUS survey forms

Level of study | Grade | Ages
Pre-primary/ kinder- | Nursery 3+
garten Preschool 4+
Kindergarten 5+
Primary Grade 1 6+
Grade 2 7+
Grade 3 8+
Grade 4 9+
Grade 5 10+
Lower secondary Grade 6 N+
Grade 7 12+
Grade 8 13+
Grade 9 14+
Upper secondary Grade 10 15+
Grade M 16+
Grade 12 17+
Vocational - 14+

11.3  Reference events

The questions on the hazard are divided into two sec-
tions, the first one concerns the experienced hazard-
ous events and the second the characterization of the

reference events.

1.1.3.1 Hazardous events experienced

In this section (Fig. 1.6), information is gathered on
hazardous events experienced by the school. This in-
formation should be acquired by asking school per-
sonnel or by a research on historical events.

For each hazard, a check mark is made if it has been
experienced by the school and, if it has been, the year
in which it occurred is recorded, if known. This infor-
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mation will enable a deeper research on the events
and, eventually, the understanding of their magni-
tude.

Fig. 1.6 VISUS survey form SPO: hazardous events - experienced

11.3.2 Reference events characterization * Earthquake
* Air (strong wind, hurricane, etc.)
This section (Fig. 1.7) is divided into five subsections.

The VISUS methodology enables a safety assessment  Note: This section should be filled in during desk work
for ordinary use and for the following hazards: preparation with the support of the survey co-

) ordination unit and using the national hazard
« Fire maps.

*  Water (flood and tsunami)

Fig. 1.7 VISUS survey form SPO: reference events characterization

For ordinary-use characterization, the following as- * Occurrence of lightning, which could ignite fires
pects should be determined: « The potential for wildfire, which could affect the
school if it is surrounded by trees, especially if the

* The predicted snow height (usually defined in the building structures are of combustible material

building code)
¢ The humidity (an estimate) For water reference events characterization, the fol-
+ The temperature in the periods during which the  lowing aspects should be determined:

school is used (see section 1.1.2) - the minimum

and maximum values are recorded, in degrees * Flood level, from hazard map (FLM):

Celsius or Fahrenheit - No flood
¢ The presence of insects (‘Yes’ is checked when - =03m
their presence could cause disease) - 03-10m
* The presence of termites (‘Yes’ is checked when - 1.0-20m
they could affect the school buildings) - =20m
For fire reference events characterization, the follow- - Other (M): the value of the depth of flood lev-

ing aspects should be determined: el in metres (only the number, not the unit of



measure [metres] is needed)

Flood level, experienced (FLE): the maximum
water depth of experienced flood, using the rang-
es defined above.

Predicted tsunami area (PTA): this information
could be determined from hazard maps and from
past events.

Predicted or experienced tsunami level (TL): the
tsunami level (the maximum between the level
reported in the hazard map and the level expe-
rienced during past events). This should be a sin-
gle value; if the hazard maps provide a range, the
focal point should advise whether to record the
maximum or the mean value.

Reference flood level (RFL): this value sum-
marizes all the previous values, and is de-
fined as the maximum of them, as follows:

RFL = max(FLM, FLE, TL)

The RFL should be indicated using the ranges de-
fined above.

Reference water velocity (RWYV): if available on
the hazard maps, a reference value for floodwater
velocity should be recorded, using the ranges giv-
en on the VISUS form.

Flash flooding area (FFA): to indicate whether
the school is in a location subject to flash flooding,
which means that the floodwater level rises very
quickly, usually because the site is in a low lying
area. Flash flooding can also be characterized by
high water velocity and a large amount of debris
in the water.

Heavy rain: to indicate the potential occurrence of
heavy rain (which is often associated with severe
wind).

Rainfall (upstream): to indicate the presence of
conditions that could cause flooding of the school
site; for this purpose, conditions upstream to the
school must be determined. If heavy rainfall, pro-
longed rainfall or potential snowmelt that could
cause flooding at the school are identified, these
conditions should be recorded.

Wind force: if the school is in a coastal area,
floods could be associated with storm surges, so
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this should be indicated in the air hazard section.

Early warning for flood: to indicate whether sys-
tems or devices are in place that provide an early
warning for flood hazards.

Early warning for tsunami: to indicate whether
systems or devices are in place that provide an
early warning for tsunamis.

For earthquake reference events characterization, the
following aspects should be determined:

Predicted peak ground acceleration (PGA) val-
ues (defined in units of acceleration gravity [g])
in the horizontal direction, obtained from hazard
maps.

Macroseismic intensity (predicted or experi-
enced), using the following scales: Mercalli-Can-
cani-Sieberg  (MCS), Medvedev-Sponheuer-
Karnik (MSK), European Macroseismic Scale
(EMS), Modified Mercalli (MM), Japanese Meteo-
rological Agency (JMA) and China Seismic Inten-
sity Scale (CSIS).

Early warning for earthquake: to indicate wheth-
er systems or devices are in place that provide an
early warning for earthquakes.

For air reference events characterization, the follow-
ing aspects should be determined:

Wind force, as a maximum of the predicted and
experienced wind speed in the location of the
school. The predicted wind speed velocity could
be defined using hazard maps or building codes.
The definition of the classes takes into consider-
ation both the Beaufort and the Saffir-Simpson
scales. Table 1.2 lists the classes for relevant wind
actions and their wind speed, both in kilometres
per hour and miles per hour.

Early warning for wind indicates whether systems
or devices are in place that provide an early warn-
ing in case of strong winds.
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Table 1.2  Wind force classes definition

km/h mph
Breeze or moderate gale <62 <39
Gale 62-74 39-46
Strong gale 75-88 47-54
Storm or violent storm 89-18 55-73
Class 1 119-153 74-95
Class 2 154-177 96-110
Class 3 178-208 1M-130
Class 4 209-251 131-155
Class 5 =252 =156

1.2 SP1: inspection of the location

The VISUS survey form SP1is shown in section 2.

In the header of the form, the surveyor indicates the
school ID code and the survey date. In the ‘Overview
of the location (pictures)’ field, the filenames of the

photos that illustrate the location are recorded.

Then, the surveyor records the presence of observ-
ables (OBS). Table 1.3 lists the OBS of the SP1 form,
divided by focus group.

Table 1.3  VISUS observables (OBS) for location inspection (VISUS survey form SP1)

Focus group | Code | OBS | Name

G1 - Topography 1Gla.L Plain
1G1b.L Rough
1Glc.L Slope
1G1d.L Scarp/cliff
1Gle.L Crest/top
1GIf.L Valley
1Glg.L Alluvial fan
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Focus group | Code | OBS | Name
G2 - Context 1G2a.L Urban
1G2b.L Rural
1G2c.L Mountainous
G3 - Natural hazards | 1G3a.L Volcano
1G3b.L On a landslide
1G3c.L Impact by a landslide
1G3d.L Impact by a rockfall
1G3e.L Within a forest
G4 - Human-in- 1G4a.L Nearby activity may cause a technological accident
duced hazards
1G4b.L Dam upstream
1G4c.L Under electrical power transmission lines
G5 - Unsuitable 1G5a.L Unsuitable location for a school
location
G6 - Emergency 1G6a.L Emergency services far from school
services
U1 - Access to 1Ula.L Access via high-traffic street
school
1UTb.L Access via high-traffic street with traffic signals or lights
1Ulc.L Unsafe transit to and from school
1U1d.L Accessible only by footpath
U2 - Healthiness 1U2a.F Wetland
W1 - Wave action TWialL Coast - wave action




Al2-10 Volume 3 - VISUS Implementation

Focus group | Code | OBS | Name
W2 - Upstream 1W2a.L Gentle or no slope upstream (mean slope < 4°)
slope (water veloc-
ity)
W2b.L Moderate slope upstream (mean slope 4-15°)
TW2c.L Steep slope upstream (mean slope > 15°)
W3 - Land rough- TW3a.L Open land upstream
ness (water veloc-
ity)
TW3b.L Upstream conditions reduce the water velocity
W4 - Debris gener- | 1W4a.L Highly erodible soil upstream
ation
TW4b.L Potential for debris generation upstream
WS5 - Local charac- | TW5a.L School located on a previous mudflow
teristics
E1 - Soil stiffness 1Ela.L Very stiff soil or hard rock (NEHRP: A or B class)
(hazard modifier)
1Eb.L Intermediate soil stiffness (NEHRP: C, D or unknown class)
1Elc.L Very soft soil (NEHRP: E class)
E2 - Geomorpholo- | 1E2a.L Foothill zone
gy (hazard modifier)
1E2b.L Landfill
E3 - Local charac- 1E3a.L Liguefaction
teristics
1E3b.L On or near a fault
Al- Land roughness | 1Ala.L Scattered buildings - minor protection
(wind speed)
1ATb.L Surrounded by small buildings or forest
1ATlc.L Surrounded by tall buildings - protection
A2 - Debris gener- 1A2a.L Context could cause large items of debris
ation




1.3 SP2:inspection of the schoolyard
The VISUS survey form SP2 is shown section 2.

In the header of the form, the surveyor indicates
the filenames of the ‘Representative picture’ of the
schoolyard and the photos that represent the ‘Over-

view of the schoolyard’.

In the box ‘Estimated schoolyard area (m?), the sur-

Annex Al2 - VISUS survey forms Al2-11

veyor records the area of the school. This value could
be provided by the school personnel or could be de-
termined during desk work preparation using web
tools on web maps.

Then, the surveyor records the presence of observ-
ables (OBS). Table 1.4 lists the OBS of the SP2 form,
divided by focus group.

Table 1.4  VISUS observables (OBS) for schoolyard inspection (VISUS survey form SP2)

Focus group | Code | OBS | Name
U1 - Dangers 2U1a.L Potential falls (from, e.g., terraces, steep slopes)
2Ulb.L Holes or potholes
2U1c.N Unsafely covered holes
2U1d.N Potential hits with protruding or sharp objects
2Ule.N Potential falls due to tripping hazards
2U1fN Potential falls due to slippery or uneven floor
2U1g.N Potentially dangerous contact with live lines or high voltage elements
U2 - Healthiness 2U2a.N Potentially dangerous animals
2U2b.F Mud
2U2c.F Unrestricted waste collection or noxious area
F1 - Ignition sources 2F1aN Free flames near combustible material
2F1b.N Material with potential for autocombustion
F2 - Combustible ma- | 2F2a.N Accumulation of combustible material
terial
2F2b.L Dry, widespread bushes
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Focus group | Code | OBS | Name
F3 - Protection 2F3a.F Extinguishers
W1 - Protection 2Wila.L School complex on an elevated site (> RFL)
2Wib.L Potential scour could impact the school complex
2Wilc.L Levee (on impermeable ground or with pumps)
W2 - Impermeability 2W2a.L Impermeable ground
W3 - Releases 2W3aN Contaminants released into the floodwater
W4 - Safe areas 2W4a.F Safe and dry area
E1 - Falls of elements 2E1a.N Potential overturning of fences
2E1b.N Falls of elements in the schoolyard
2E1cN Hazards from nearby buildings
2E1d.N Potential falls of suspended live lines (e.g. electrical)
E2 - Safe areas 2E2a.F Sufficient safe area
Al - Protection 2A%a.N Stable wind barriers
A2 - Falls of elements 2A2a.N Potential falls of trees or poles
2A2b.N Potential overturning of fences
2A2c.N Potential falls of suspended live lines (e.g. electrical)
A3 - Shelter 2A3a.F Wind shelters in the schoolyard
S1- Accessibility 2S1a.D Accessibility barriers to school complex
2S1b.D Mobility barriers in the schoolyard




Annex Al2 - VISUS survey forms

Al2-13

Focus group | Code | OBS | Name
S2 - Water and sani- 252a.D Water (pipelines)
tation
252b.D Water tank
252c.D Sewer
252d.D Cesspool
S3 - Equipment and 253a.D Lighting
facilities
253b.D Playground equipment and/or sport fields
253c.D Car parking and driveways
253d.D Waste receptacles and collection area
S4 - Security (fences 254a.D No fence
and access gates)
254b.D Partially fenced
254c.D Fully fenced
254d.D Low fence
2S4e.D High fence
254fD Open access
2S49.D Controlled access gates
S5 - Constraints 2S5a.D Disadvantaged location
255b.D Constraints in the site construction spaces




Al2-14

Volume 3 - VISUS Implementation

1.4 SP3: external inspection of each building

The VISUS survey form SP3 is shown in section 2.

This form has to be compiled for each building of the
school (jointly with the SP4 form).

In the header of the form, the surveyor indicates
the ‘Building ID code’ (e.g. ‘BOT, ‘BO2’, etc., where B
stands for building). The codes are included on the
sketch of the school (see section 1.6). The surveyor
indicates the filename of the ‘Representative picture’

of the building in the appropriate field. This photo
will be used as the main photo of the building in the
individual report. The field ‘Overview of the building
(pictures)’” allows the surveyor to annotate the pho-
tos that provide an overview of the building.

Then, the surveyor records the presence of observ-
ables (OBS). Table 1.5 lists the OBS of the SP3 form,
divided by focus group.

Table 1.5 VISUS observables (OBS) for building external inspection (VISUS survey form SP3)
Focus group | Code | (0]} | Name
Gl - Natural hazards on the build- | 3Gla.L On a landslide
ing
3Glb.L Impact by a landslide
3Glc.L Impact by a rockfall
G2 - Type of function, class of 3G2a.D Main building
building and VISUS typology
3G2b.D Ancillary building
3G2c.S Permanent building
3G2d.S Semi-permanent building
3G2e.S Temporary building
VT - VISUS typology number
G3 - Building characteristics: plan | - - Simple
shape - - Complex
- - Compact
- - Elongated
- - Winged
G3 - Building characteristics: eleva- | - - Simple
tion shape _ _ Complex
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Focus group | Code | (0]:3 | Name
G3 - Building characteristics - - Gross floor area (m?)
- - Structural units (number of)
Nag - Above-ground stories (number of)
Nug - Underground stories (number of)
- - External staircases (number of)
- - Exits (number of)
- - Construction date/period
- - Building code/s (standards/regulations)
G4 - Structural system: reinforced | 3G4a.S Reinforced concrete walls
concrete
3G4b.S Reinforced concrete dual frame wall system
3G4c.S Reinforced concrete frame
3G4d.S Precast
3G4e.S Reinforced concrete vertical piers only
G4 - Structural system: masonry 3G4£.S Reinforced masonry
3G449.S Confined masonry
3G4h.S Unreinforced masonry
3G4i.S Masonry vertical piers only
G4 - Structural system: earth or 3G4j.S Earth or adobe structure
adobe
G4 - Structural system: steel 3G4k.S Unbraced steel frame
3G41.S Braced steel frame
3G4m.S Steel vertical piers only
G4 - Structural system: wood 3G4n.S Wood frame unbraced
3G40.S Wood panels or wood frame braced
3G4p.S Wood vertical piers only
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Focus group | Code | (0]:3 | Name

G4 - Structural system: bamboo 3G4q.S Bamboo structure

G4 - Structural system: other 3G4r.S Other

G5 - Horizontal distribution and 3G5a.S Regular cell distribution of resistance

organization of lateral resistance

elements
3G5b.S Resistance distributed mainly to an extremity
3G5¢.S Resistance distributed mainly to the centre
3G5d.S Resistance distributed mainly to the perimeter
3G5e.S ‘C-shape’ distribution of resistance (one weaker side)
3G5fS Large distance among lateral resistance systems (L/s > 25)
3G59.S Inadequate resistance in one direction
3G5h.S Inadequate resistance in both directions

G6 - Material resistance 3G6a.S Poor material resistance (lower than ordinary)

G7 - Construction quality and 3G7a.S Countermeasures for out-of-plane behaviour

building condition
3G7b.S In-plane reinforcement of lateral load resistance
3G7c.S Poor connection of vertical load-carrying elements
3G7d.S Weak for gravity loads
3G7e.S Poor maintenance
3G7fS Poor construction quality (e.g. concrete segregation)
3G79.S Evidence of existing light damage
3G7h.S Evidence of existing severe damage
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Focus group | Code | Name
G8 - Roof covering and architec- 3G8a.S Concrete or masonry structure
tural features
3G8b.S Wood structure
3G8c¢.S Steel structure
3G8d.N Tiles/pieces heavy
3G8e.N Tiles/pieces sharp
3G8f.N Tiles/pieces light
3G8g.N Sheets
G9 - Egress 3G9a.F External obstruction to egress
U1 - Dangers 3Ula.N Potential hits with protruding or sharp objects
3UTb.N Potential falls of people from unprotected and accessible raised
areas
3Ulc.N Potential fall of objects or elements (e.g. vases, equipment,
tiles, cladding)
3U1d.N Potential falls due to slippery or uneven floor
3UleN Potentially dangerous contact with live lines or high voltage
elements
U2 - Healthiness 3U2a.N Insect screens
3U2b.N Asbestos
F1- Interdependence 3Fla.L Proximity to accumulation of combustible material <5 m
3F1b.L Proximity to combustible building <10 m
3Flc.L Proximity to forest area <15 m
F2 - Combustible envelope 3F2a.P External combustible sidings
F3 - Egress 3F3a.P External stairs for fire escape
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Focus group | Code | (0]:3 | Name
W1 - Protection from floodwater 3Wila.L Building on an elevated site (>RFL)
3W1b.S Lowest floor higher than RFL
3W1c.S Solid perimeter foundation wall
3WI1d.S Piers, piles or columns with braces
3Wile.S Piles or columns without braces
W2 - Water permeability and flow | 3W2a.P Water flow into building prevented
into the building
3W2b.P Water flow into building reduced
3W2c.P Free flow of water into building
3W2d.N Sewer with backflow valves
3W2e.P Sealed/impermeable envelope below water
W?3 - Foundations (anchoring and/ | 3W3a.S No foundation
or scouring)
3W3b.S Shallow foundation
3W3c.S Deep foundation
3W3d.P Protected foundation (e.qg. riprap)
3W3e.L Potential scour could impact the building
3W3fES Building anchored to ground
W4 - Rain flooding 3W4a.S Underground area could be inundated by rainwater
E1- Foundations 3E1a.S Stepped foundation
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Focus group | Code | (0]:3 | Name
E2 - Stress focus and local weak- 3E2a.P Discontinuous load path
nesses
3E2b.P Pounding
3E2c.P Weak connection
3E2d.P Weak small portion of the building
E3 - Falls from nearby buildings 3E3a.N Hazards from nearby buildings
E4 - Falls from building 3E4a.N Unsecured infills or sidings
3E4b.N Falls of unsafe elements - severe consequences
3E4cN Falls of unsafe elements - difficulties
E5 - Egress 3E5a.F Exit exposed to potential threats
Al - Local intensity increase 3ATla.L Proximity to other buildings (less than 15 m)
A2 - Air permeability 3A2a.P Small openings always open
3A2b.P Medium openings (windows and doors) always open
3A2c.P Medium openings (windows and doors) with fragile closure
(glass)
3A2d.P Large openings (> 30%) always open
3A2e.P Large openings (> 30%) with fragile closure
3A2fP No openings or enclosed openings (e.g. shutters)
A3 - Connection to ground 3A3a.S Raised building
3A3b.S No foundations (simple support)
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Focus group | Code | (0]:3 | Name
A4 - Roof shape (suction) 3A4a.P Flat roof
3A4b.P Sloping roof
3A4c.P Barrel roof
A5 - Roof slope (suction) 3A5a.P Low slope
3A5b.P Moderate slope
3A5c.P Steep slope
A6 - Irregularities (local stress) 3A6a.P Complex architectural shape
3A6hb.P Dormers or gables
3A6c.P Roof of veranda is extension of main roof
3A6d.P Indentation (> 1m)
A7 - Falls from nearby buildings or | 3A7a.N Hazards from nearby buildings
elements
3A7b.N Potential falls of trees or poles
3A7c.N Potential falls of suspended live lines (e.g. electrical)
A8 - Falls from this building 3A8a.P Envelope poorly anchored to structure
3A8b.P Roof covering poorly anchored to structure
3A8c.P Unsecured infills or sidings
3A8d.N Falls of unsafe elements - severe consequences
3A8e.N Falls of unsafe elements - difficulties
A9 - Egress 3A9a.F Exit exposed to potential threats
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1.5 SP4: internal inspection of each building

The VISUS survey form SP4 is shown in section 2.

This form has to be compiled for each building of the

school (jointly with the SP3 form).

that used in the SP3 form.

Then, the surveyor records the presence of observ-
ables (OBS). Table 1.6 lists the OBS of the SP4 form,
divided by focus group.

In the header of the form, the surveyor indicates the
‘Building ID code’, which should be the same code as

Table 1.6  VISUS observables (OBS) for building internal inspection (VISUS survey form SP4)

Focus Group | Code
G1 - Utilization -

| oBs

| Name

Classrooms (number of)

Male toilets (number of)

Female toilets (number of)

Offices

Laboratory

Library

Gym

Canteen

Kitchen

Archive

Storage

Auditorium

Dormitories

Technical room

Unused spaces

Other-use spaces

Under construction spaces

G2 - Occupancy -

Occupancy less than 100 persons

Occupancy between 100 and 500 persons

Occupancy more than 500 persons

G3 - Egress 4G3a.F

Alternative egress paths

4G3b.F

Single exit serving more than 50 people

4G3c.F

Narrowed egress

4G3d.F

Obstructed egress
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Focus Group | Code | OBS | Name
G4 - Floor behaviour and 4G4a.S Floor: non-rigid
connection
4G4b.S Floor: poorly or not connected to vertical structure
4G4c.S Floor: heavy
G5 - Roof behaviour and 4G5a.S Roof: non-rigid
connection
4G5b.S Roof: poorly or not connected to vertical structure
4G5c¢.S Roof: heavy
G6 - Roof decking 4G6a.N Continuous roof decking
4G6b.N Not continuous or fragile decking
G7 - Quality 4G7a.S Ineffective connections
4G7b.S Poor maintenance
U1 - Falls of elements or 4Ula.P Potential falls of unstable structural elements
objects
4U1b.N Potential falls of objects
4U1c.N Potential falls or overturning of portions of non-structural elements
U2 - Falls of people 4U2a.P Potential injuries due to collapse of the floor
4U2b.N Potential falls due to flimsy railings
4U2c.N Potential falls due to the absence of protective measures
4U2d.P Potential falls due to slippery or uneven floor
U3 - Dangers 4U3a.P Potential hits with protruding or sharp objects
4U3b.N Potential bumps with fragile doors opening onto crowded areas
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Focus Group | Code | (0]:3 | Name
U4 - Dangerous contacts 4U4a.N Potentially dangerous contact with high temperature objects
4U4b.N Potentially dangerous contact with live lines or high voltage elements
US - Healthiness 4U5a.P Water infiltration/s
4U5b.P Mould
U6 - Comfort 4Uba.F Direct exposure to sun
4U6b.F Low light
4U6c.F Limited or no ventilation
4U6d.F Low temperatures in the classrooms
4U6e.F High temperatures in the classrooms
F1- Combustible contents 4F1a.N Moderate amount of books or wood-based furniture
4F1b.N Notable amount of books or wood-based furniture
4F1c.N Moderate amount of upholstered or plastic-based furniture
4F1d.N Notable amount of upholstered or plastic-based furniture
4Fle.N Limited amount of flammable liquids
4F1f.N Notable amount of flammable liquids
4F1g.N Limited amount of flammable gas
F2 - Disposal of combustible | 4F2a.N Combustibles isolated from one another
contents
4F2b.N Combustibles in close proximity to one another
4F2¢c.N Piles of material or objects
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Focus Group | Code | OBS | Name
F3 - Presence of ignition 4F3a.N Free flames near combustible material
sources near combustible
material
4F3b.N Hot high-power lights near combustible material
4F3c.N Electrical or gas heaters near combustible material
4F3d.N Overloaded electrical outlets near combustible material
4F3eN Flammable material handled with potential aero-dispersion
F4 - Structural fire behaviour | 4F4a.S Heat-sensitive structural material
4F4b.S Combustible structural material
4F4cS Heat-sensitive elements have fire protection
F5 - Combustible interior 4F5a.P Presence of internal combustible sidings
finishes
4F5b.S Presence of dropping while burning material
F6 - Fire and smoke propa- 4F6a.P Firewalls
gation paths
4F6b.P Vertical propagation paths
4F6C.P Horizontal propagation paths
4F6d.P Holes and/or ductwork
F7 - Smoke accumulation 4F7a.P Rooms with small or no openings
4F7b.P Large top or roof openings or smoke venting system
F8 - Protection systems 4F8a.N Detection and alarm system
4F8b.N Personnel trained in the use of fire extinguishers
4F8c.N Automatic fire suppression system
F9 - Egress 4F9a.F Presence of safe areas for people with disabilities
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Focus Group | Code | (0]:3 | Name
W1 - Resistance to water 4W1a.S Structural material weakens when exposed to water
loads
4W1b.S Envelope or infills do not collapse under water load
W2 - Losses 4W2a.N All equipment above the RFL
W3 - Releases 4W3a.N Contaminants released into the floodwater
W4 - Dangers 4W4a.N Electrical system in contact with water
W5 - Shelter 4W5a.F Building is a shelter during a flood
E1 - Structural behaviour not | 4E1a.S Crumbling
as a whole
4E1b.S Detachable elements
E2 - Soft floor 4E2a.S Soft intermediate floor
4E2b.S Soft ground floor
E3 - Irregular vertical mass 4E3a.S Large mass on the bottom of the building
distribution
4E3b.S Large mass on the top of the building
E4 - Weaknesses 4E4a.P Horizontal sliding
4E4b.P Disjunction
4E4c.P Critical weakness
4E4d.P Buckling failure
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Focus Group | Code | OBS | Name
E5 - Increased stresses and/ | 4E5a.P Short column
or displacements
4E5b.P Unsupported load
4E5c.P Out of plane
4E5d.P Unconstrained thrust
4E5e.P Amplified lateral displacement
E6 - Failure hazards 4E6a.P Precarious balance
4E6b.P Overturning domino effect
E7 - Falls of elements or 4E7a.N Falls of unsafe elements - severe consequences
objects and releases
4E7b.N Falls of unsafe elements - difficulties
4E7c.N Overturning of unsafe elements - severe consequences
4E7d.N Overturning of unsafe elements - difficulties
4E7eN Falls of unsafe objects - severe consequences
4E7fN Falls of unsafe objects - difficulties
4E79.N Release of hazardous material
E8 - Anti-seismic devices 4E8a.N Anti-seismic devices (e.g. insulators, dissipators)
E9 - Egress 4E9a.F Obstructed egress
4E9b.F Presence of safe areas for people with disabilities
A1l - Connections 4A1a.S Roof poorly connected to vertical structure locally
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Focus Group | Code | (0]:3 | Name
A2 - Falls of elements or 4A2a.N Falls of unsafe elements - severe consequences
objects
4A2b.N Falls of unsafe elements - difficulties
4A2¢c.N Overturning of unsafe elements - severe consequences
4A2d.N Overturning of unsafe elements - difficulties
4A2eN Falls or overturning of unsafe objects - severe consequences
4A2fN Falls or overturning of unsafe objects - difficulties
A3 - Egress 4A3a.F Obstructed egress
4A3b.F Presence of safe areas for people with disabilities
A4 - Shelter 4A4aF Wind shelter
S1- Accessibility 4S1a.D Limited access to building
4S1b.D Limited mobility inside the building
4S1c.D Lift
4S1d.D Accessible toilet
S2 - Water and sanitation 4S2a.D Drinking water
4S2b.D Water for hand washing
4S2c¢.D Warm water
4S2d.D Water reservoir
4S2e.D Pit latrine
4S2fD Conventional flush toilet
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Focus Group | Code | Name
S3 - Equipment 4S3a.D Educational equipment
4S3b.D Audiovisual equipment
4S3c.D Computer laboratory
4S3d.D Communication system
4S3e.D Solar panels
4S3f.D Power unit
S4 - Contents 4S4a.D Fixtures for cooking or heating food
4S4b.D Minimal or poor furniture
4S4c.D Regular furniture
454d.D First aid kit
S5 - Comfort 4S5a.D Electricity and light fixtures
4S5b.D Fans
4S5c.D Coolers or air-conditioning units
4S5d.D Heating units or system
4S5e.D Curtains, shutters or other shade coverings on the windows
4S5fD Earth floor
S6 - Security 4S6a.D Unsecured openings facing public areas
S7 - Maintenance 4S7a.D Poor maintenance
S8 - Constraints 4S8a.D Structural complexity
4S8b.D Cultural heritage building
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1.6 SPS and SPN: sketch of the school and notes

The VISUS survey form SPS and SPN is shown in sec-
tion 2.

The SPS form provides space for the sketch of the
school. The sketch should illustrate the plan of the
schoolyard, and identify fences and access gates to
the school. It should also identify the school build-

ings, and include the building plans, the codes of the
buildings and (if present) the position of the seismic
joints.

The SPN forms provides space for the surveyor to
write notes and observations.
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‘ 2 VISUS SURVEY FORMS
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