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POST-EVENT
ON-SITE DAMAGE
AND
RISK ASSESSMENT




On-site damage and risk assessment checklist

Personal safety should be the top priority when undertaking an on-
site assessment in the affected area(s). Keep in mind the following
tips before proceeding to the site:

v
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Make sure that you have the necessary permissions to
enter the site.

Make sure you have access to at least one means of
communication, e.g. a mobile phone or VHF radio.

Keep a note of the phone numbers of the local police station,
police control rooms, fire stations, ambulance services in
case of an emergency.

Avoid dangerous situations and be aware that the aftermath of
a disaster may include additional risks, such as aftershocks,
landslides, lootings, etc.

Be aware of your surroundings and locate the nearest safe
zone.

Keep calm and watch where you are walking.

Do not go on site without wearing the appropriate safety
gear.

Do not wander around the site alone or without planning
your route.

Road conditions may be very bad and access very limited.
Plan your trip well and avoid driving after dark.
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Sample site map of City Palace, Udaipur, India, 2009. Photo: Rohit Jigyasu.
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What are the most important characteristics
for a useful post-event damage and
risk assessment form?

1 Concise and easy to complete.
2 Tailored to the local context and language.

3 Standardised and suitable for movable, immovable and
intangible heritage in the affected area.

Discuss with the team the definitions of each category of damage
and risk, so that the data recorded is consistent across the team.
This is especially important for large teams, where multiple groups
are recording data.

Although forms can be hazard- and heritage-specific, they should
aid the carrying out of integrated damage and risk assessments.
For example, if the primary hazard is an earthquake, related
hazards such as fire and heavy rainfall (if applicable) should also
be considered.

Include multiple-choice options, with the possibility to add qualitative
data, where needed. Where relevant, collect information at various
levels, which may also be subsets of each other, namely:

1 Region/city/area level
2 Site level

3 Building level

4 Collection/objects level







Level 2: Site (especially relevant if the affected area contains
archaeological and other types of cultural heritage sites with
various tangible and intangible elements)

1
2
3

8

Name of the site.
Location of site with coordinates.

Where relevant, use a key site map marked with location of
components in addition to the assessment form.

Level of protection (e.g. international, national, local or
unprotected)?

What is the degree of damage (e.g. minor, medium or severe)
at the site-level? Where is the damage located?

Are there external debris and toxic waste on the site that
need to be cleared?

Does the site have safe and free work spaces for executing
security and stabilisation operations? Indicate their location on
the site map. Also, record if there is a parking space available
for medium and heavy duty vehicles on or next to the site.

Record losses.

Where possible and where data is available, record losses in
terms of income, people, and/or infrastructure. Some aspects
to consider:

Numbers of staff before and after the event.

Directly associated income-related activities, e.g. souvenir
vendors, craft industries, tourism-/hospitality-related
businesses.

Average number of visitors before and after event.






9 Which materials have been used in the building, what
construction system was used to build it, and where has the
building suffered damage (e.g walls, roof, floor, or structural
elements)?

I Wall
Il Roof
IIl Floor material
IV Structural elements
10 Describe the critical non-structural damage that the building
has suffered and mark the damage on the building floor plan.

Take photos of the different kinds of damage; note the relevant
photo numbers on the floor plan.

11 List the immediate risks:

Primary Secondary Immediate risk Vulnerability
hazard hazards (potential impact on factors
safety/heritage  (ynderlying causes)
values)
Earthquake Aftershocks, fire | 18th century wooden | Poorly maintained
elements of the electric wiring;
building could catch displaced people
fire; living close to the
displaced people building are using
living near the electricity and gas.
building could lose
their lives.

12 Are there safe work spaces available next to the affected
building(s), which could be used to implement emergency
stabilisation of the building and store valuable objects and/
or supplies?

13 Is there a need to clear debris from the site?

14 Is there any space available for parking medium to heavy
duty vehicles next to affected building(s)?
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6 a Record the type of damage:

o Wet e Mould

e Burned o Pests

o Deformed » Soiled

o Broken * Soot

e Torn o Chemical deposit
e Cracks o Other (explain)

b Indicate the level of damage.

Level 1 (minor): the damage to the object is not increased
when the object is handled (object can be moved and does
not require careful handling).

Level 2 (moderate): the damage to the object is notincreased
when itis calmly and carefully handled. However, if the object
is subjected to handling or treatment that is too rough, there
is a good chance that the damage will worsen.

Level 3 (severe): even careful and painstaking handling of
the object will result in aggravation of the existing damage.

Take photos of the various kind of damage; note the reference

numbers of the photos on the floor plan.

7 List immediate risks to objects/collections:

Primary
hazard

Secondary

hazards

Immediate risk Vulnerability

(potential impact on
safety/heritage
values)

factors
(underlying causes)

Flood

Mould

Organic objects
on the ground
floor and in the
basement will be
affected; mould

and staff.

in the building will be opened,
pose a threat to and there is no
first responders electricity.

Main access road
to the site has
been damaged; the
building is sealed:
windows cannot

20
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On-site assessment and recording of damage and
risks for intangible cultural heritage

Template 2

The following template outlines the levels and possible fields
of information that must be considered when creating a form
to undertake on-site and damage and risk assessment for
intangible heritage. You may need to adapt the information
given to include the typical intangible heritage prevalent in your
area: this is to be done prior to a disaster. Nonetheless, as no
two emergencies are alike, these templates may still need to be
tailored to the nature of the particular hazard event that you are
facing and its effects on intangible cultural heritage.

1 Date(s) of assessment.
2 Name(s) of assessor(s).
3 Contact details of assessor(s).

Level 1: Region/city/area

1 Name of the city/area and its geo-coordinates.

2 Description of the incident

3 Nature of the primary hazard (e.g. natural or man-made).
Natural hazards: earthquake, hurricane, sandstorm, flood, fire, etc.

Man-made hazards: vandalism, arson, nuclear radiation, war/
military activity, etc.

4 Location of site, with coordinates (where relevant).
5 Key site map with location of components (where relevant).






5 Description of effects:
For each of the three levels, describe how the heritage has
been affected. Please also consider elements of access and
long-term transmission and continuation.

a. Tangible assets: minor/moderate/severe?
b. People: minor/moderate/severe?

c. Knowledge and traditions: minor/moderate/severe?

Note on ‘damage levels’: The extent to which an
element has been affected (minor, moderate or
severe) will depend on the specific situation. Where
possible, compare the severity level of the effects on
different intangible cultural heritage of the same type
(e.g. various festivals), or of intangible cultural heritage
of different types (festivals, religious practices, crafts,
etc.). The methodology should be agreed upon by the
assessment team prior to undertaking the assessment,
and may be further adjusted after the assessment, in
discussion with the entire team. The main purpose of
assessing damage levels is to gain an understanding
of which types of intangible cultural heritage, or which
specific intangible cultural heritage elements, have
been more severely affected than others.

6 What is the level of continuity of function: no disruption/
total disruption/disruption at specific site, but continued
elsewhere?

7 Describe how the effects on the heritage element are
affecting the community:

Where possible (where data is available, or can be
estimated), please add an estimated number or percentage
of people/households (include relevant category) affected:

a. Directly?
b. Indirectly?






Tips for collecting data on damage

Only critical damage should be recorded during the
emergency phase. Time should not be wasted recording
slow and progressive deterioration processes and risks:
this can wait until the situation is more suitable for
conducting detailed assessments.

When assessing damage and risks to intangible heritage,
you could start by assessing associated tangible elements
(buildings, tools, costumes, etc.) and people. For example,
if handicrafts are affected, assess the damage to the craft
products, the equipment and tools used, the raw materials
needed, and the work places. At the same time, try to understand
how the craftspeople themselves have been impacted.

Avoid taking too many photographs of the same damage or
location, as this complicates the compilation of data. Instead,
make sure to have a few good quality wide-shot photographs
and take associated detailed photographs, where relevant.

Collect data as objectively as possible, based on visual
observations and interviews.

Try not to offer interpretations or analysis unless you have
the necessary qualifications to do so.

Be consistent in the way that you collect data, and collect
data in a format that can easily be reproduced. Combine
this data with interviews.

Make sure that you collect more than just numbers. It is also
important to talk to people — especially stakeholders, such
as site managers, local communities and local authorities.

Data should be easy to read and interpret.

Look carefully: valuable information could be hidden in
debris.

In order to protect against data loss, collect data through
multiple means, such as assessment forms, written notes,
sketches and photographs, and technological tools.






&

Typical structural and non-structural damage caused
to buildings and structures

Listed below are some typical structural and non-structural
damage caused to heritage buildings and structures by various
hazard events such as earthquakes, hurricanes, fire and flooding.

This note lists typical forms of damage caused by various hazards
to the following types of structures and materials. It is however
not an exhaustive list. Keep in mind that typical damage listed for
a particular type of construction may also occur in another type
of construction. This also depends on the path that the hazard
follows. For example, fire damage in a building will depend on
where the fire occurs.

+ stone masonry structure with load-bearing walls and gable
roof

¢ atimber frame structure

+ an adobe structure with load-bearing walls, vaults and domes

Damaged heritage structures that remain standing could
collapse at any time. Therefore, seek the help of a structural
engineer or an architect who has understanding of the collapse
mechanisms for heritage buildings and construction types in
your area.
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Corner cracks: these result from the concentration of stress,
caused by the difference in rigidity between the wings of an
L-, T-, or C-shaped building, when submitted to a lateral force.

Facade disconnection: this form of damage is normally
evidenced by cracks in the building’s corners, which appear
on each floor and increase from the bottom to the top of the
building, or appear as cracks on internal walls and floors near
the facade.

Collapse of a gable-end wall: a gable-end wall has the highest
height-to-thickness ratio, and is usually only loosely connected
to the roof. Gable-end walls collapse easily when submitted to
out-of-plane lateral forces.

Doors coming off their hinges: wooden doors or shutters may
come off their hinges, especially if they were open at the time
of the disaster.

Soft storey collapse: when a level or storey has different rigidity
/ stiffness in comparison with the level just above, for example,
when it has large openings in its fagade, it can collapse easily
when subjected to horizontal forces.






7 Collapse roof beams: when a load-bearing walls moves
outwards, the roof beams resting on the wall can sag and
collapse, astheareaofwallonwhichthebeamsrestisreduced.
It translates to loss of support for the roof beams.

8 Horizontal cracks: these appear at the interface between
different materials. They are not critical unless a part of the
wall shows out of plane movement.






!,f‘. Stone masonry structure with load-bearing walls, a timber framework
and a gable roof

Hazard: Flood, fire

1 Roof collapse: fire causes timber to lose its resistance to force.
If the framework is damaged, the roof will collapse, and may
also pull down that part of the wall on which it was resting.

2 Collapse of iron and steel lintel: iron and steel beams start
to lose bearing capacity when exposed to intense heat
(300°C). In the case of heavy loads, for example, where they
act as lintel, they will distort and no longer be able to fulfil
their structural role. This may result in partial collapse of the
masonry above.

3 Wooden lintel collapse: the masonry above wooden lintels
will slow down the burning rate of the wood, and this may
allow enough of the wood to be preserved to withstand its
burden. If not, it may result in the partial collapse of the
masonry above it.

4 Walls overturning: if walls are no longer connected by means
of the roof or floors, they can overturn more easily, and must
therefore be considered weak in the face of lateral forces.

5 Partial collapse due to heavy floating debris: weak structural
parts at the corners of the building are most likely to suffer
from the impact of heavy floating debris, or fast-flowing
water. The connections between walls are weakened and
bracing must be restored. Overhanging masonry needs to
be shored up.






..!S‘. Adobe structure with load-

bearing walls, vaults and domes ’
m Hazard: Flood, fire ’\

,
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1 Plaster erosion: this occurs when earthen plasters are in contact with
water.

2 Collapse of earthen walls: when soaked, earth loses its bearing
capacity and can collapse. Earthen walls will recover their bearing
capacity when drying, but permanent deformation and cracks may
remain and weaken the walls.

3 Wooden elements plastered with earth and/or lime: earth and lime are
fire-resistant. If thick enough (~5 cm), these types of plaster prevent
wood or straw from catching fire. Furthermore, as they are permeable,
they do not prevent the wood or the core of the wall from drying.

4 Wall and plaster shrinkage cracks: earthen and lime products tend to
shrink and crack when their water content changes too quickly. This
occurs in cases of extreme temperature change in a short amount of
time. Where plaster work is valuable, beware of cool temperatures after
a fire. Similarly, do not dry buildings after a flood by overheating them.

5 Soil swelling: the volume of clay increases with its water content. This
can result in significant ground movement and the lifting of walls.
Permanent damage may remain after drying.

6 Damage to wall plinths and plaster work: ground moisture rises up from
the base of walls and may carry salts that crystallise when the water
evaporates. This, in turn, may leave white powder on wall surfaces and
will sometimes cause the spalling of masonry elements and mortar.
Impermeable coatings (as indicated by red lines) make moisture rise
higher. If the moisture cannot evaporate, it may weaken the cohesion
of the wall and the wall may be at risk of collapse.

7 Trapped water in basement: basements are usually flooded for a
longer period, and have poor ventilation. It results in long-lasting
moisture and damp related issues.






SECURITY
AND
STABILISATION







6 Once you have created your grids, locate and mark them on a
floor map. Make sure you indicate a reference direction (such
as North) and the main access points to the site. Indicate the
location of each grid, its name, and the alphanumeric code of
the cells.

A1 A2 A3
B1 B2 B3
C1 c2 C3

An example of how to label a grid alphanumerically

A sample sketch mapping the location of different grids, Myanmar, 2016. Photo: E. Créteé.

If a site is flooded, or you have limited time on site, divide the
site into broad sections such as A, B or 1, 2, and demarcate
them on a site map indicating North and South.






How to create location codes and
identification numbers?

To create a location code, use a combination of letters and numbers
to identify grids/spaces at a site or rooms and floors in a building.
For example, the location code of an object evacuated from Room
17 on the Ground floor of Building 1 of National Museum could
be recorded as such:

NM1-G-17-

NM - National Museum
1 - Building number
G - Ground floor

Similarly, the location code of an object salvaged from section A1
of grid number 1 at a site called National Park could be recorded
as:

NP-1-A1

NP- National Park
1- Grid number
A1- Grid section

Generally, such numbering systems move from identifying the
site where the object is located to pinpointing its specific location.
Where relevant, assign numbers and letters to identify site,
spaces/buildings, floors, rooms and display cases. It is important
to ensure that the numbering system is consistent throughout
and is understood by all personnel involved in an evacuation or
a salvage operation.
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Documenting evacuation

Use the template illustrated below to prepare an inventory for
the purpose of evacuation. it will help you to number and track
objects until they are moved to a safe temporary storage space.

Ent Previ Assigned T ¢ Dimensions:
ntry FEVIoUs identification yp.e 0 Materials length, width,
number number object .
number height
In ascending This field is Object What the
numerical to record type: use object is made
order, from the unique it to briefly of e.g. glass,
1 to the last identification describe the ceramic, metal,
object moved, number object e.g. textile, etc.
it indicates assigned to illustrated
the number the object for manuscript,
of objects the purpose sculpture,
evacuated. of evacuation. vessel, etc.
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Documenting salvage

llustrated below is a form that helps to record the original location
of the objects salvaged, their unique identification numbers, their
condition, treatment given for their stabilisation, and their final
relocation code.

1 RETRIEVAL

Entry number Original location Assigned identification Previous
number numbers

In ascending numerical This field indicates
order, from the first to the unique

last object moved, it identification
indicates the number number assigned
of objects salvaged. to the object.

2a TRIAGE & STABILISATION

Owner/Institution Original Type of Materials Dimensions: length,
location code object width and height

This field indicates the original location code of The Type of object| What the object is
the object salvaged. The original location code field is used to made of, e.g.
may refer to a grid number or a combination of describe the object glass, ceramic,
shelf, room and floor numbers, depending on the briefly. metal, textile, etc.

system adopted for assigning location codes.
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To pack objects, select boxes that have lids and are sturdy
enough to be stacked under other boxes.

If you are using a second-hand box or container, ensure that
no contaminants have been left inside, such as remnants of
vegetables, pests or chemicals.

A wooden box lined with unstrached and non-dyed cotton in order to provide safe housing
environment for textiles wrapped in muslin, Nepal, 2016. Photo: Aparna Tandon, ICCROM.

Pack objects made of similar materials together. Use partitions
or cushioning materials to prevent contact between objects.

Do not put lightweight and heavy objects in the same carrying
box/crate, as heavy objects can fall onto the light ones and
cause stress or breakages.

Once you have placed the object(s) in a crate or a box, fill the
voids with cushioning materials to prevent displacement of the
object(s) and absorb shocks.

10 To pack valuable documents, or works of art on paper or

50

papyrus, use flat boxes. Alternatively, wrap the object in good-
quality paper, such as paper made from cotton rags, and then
place it between two rigid supports.
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How to clean dry surfaces?

1

For loose surface dirt, or heavy dust, a soft brush or vacuum
can be used to remove contaminants. Contaminants, such as
dust, soot, dirt and other loose deposits can be removed with
the use of soft bristled brushes and sponges. If you have
access to an uninterrupted power supply and a vacuum cleaner
with a HEPA (High-Efficiency Particulate Absorbing) filter,
it can be used to remove loose surface mould and ingrained
contaminants.

If using a vacuum cleaner, cover the nozzle with fine mesh
or cheesecloth, so that you have greater control over the
air pressure and you do not accidently vacuum up part of
the object. If vacuuming dirt from a two-dimensional object,
carefully hold the vacuum over the top of the object (without
touching it), and gently brush the dirt towards the nozzle.

For soot or other very fine particulates, use a smoke sponge
to remove the contaminants. Never use sponges on metallic
objects. Use a brush or cheesecloth instead.

To clean the surface of a three-dimensional object, hold it
securely before attempting to use a brush or sponge. If the
object is large, heavy or awkward to hold, ask somebody to
hold or stabilise the object for you.

To clean the surface of a two-dimensional object, such as a
work of art on paper, or a painting on canvas, place the object
on a clean, flat surface that has been covered by tarpaulin or
plastic. Have a partner hold the object at the top and bottom
corners simultaneously, and gently brush away the dust or
contaminants.

When brushing away contaminants, look carefully to make sure
you are not wearing away the surface of the object. To prevent
abrasion, do not use too much pressure when brushing away
the dirt and only brush in one direction.

When using a sponge to remove fine surface contaminants,
such as soot, do not rub the sponge over the object. Lightly
press the sponge on the affected area to lift the contaminant.
When the surface of the sponge becomes too dirty, cut off the
dirty part of the sponge with a pair of scissors and continue
cleaning with the clean part of the sponge.






¢ Place the wet object on a waterproof support, such as a rigid
plastic sheet or polyester net (for objects such as paper,
photographs and small flat textiles). Make sure your underlying
support is slightly larger than the object.

o Gently place the object into the first tray. Use your hands to
agitate the water and gently remove mud and other deposits.
Do not use brushes or other tools to remove the dirt.

« Remove the object from the first tray and transfer it to the second
tray of clean water. Repeat the rinsing process and move to
the third tray. Continue the process until the last tray has been
reached and the mud deposits have been removed.

For photographic material

Slides and photographic negatives can be rinsed and air-dried
using the methodology above. However, photographs should be
rinsed under supervision, as certain types of photograph may
require specialised treatment.

Wet photographs with muddy surface deposits, supported with polyester sheets
for rinsing in trays, Italy, 2017. Photo: ICCROM.

For books

Awet, closed book that has muddy deposits on the outside should
be kept closed during rinsing. Use hand pressure to tightly press
out excess water. Do not open the book, and do not use excessive
force when applying pressure.
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Conditions for air-drying objects:

¢ Find a cool and dry (not humid) area. If possible, obtain some
heavy-duty exhaust fans and dehumidifiers to ensure that there
is adequate air circulation, and low relative humidity in the room
where you are working. If you are unable to obtain exhaust
fans and dehumidifiers, at least make sure that the room is
well-ventilated, or use small portable fans.

« Avoid exposing drying objects to direct sunlight. Avoidance of
direct sunlight will prevent objects from becoming bleached, or
changing shape during the drying process.

« If available, to save space, use drying screens and shelved
trolleys to dry multiple, small objects.

How to air-dry objects?

For metals

Metals corrode if left wet or damp for too long. Dry metal objects
as quickly as possible. Use soft towels and cotton sheets to absorb
moisture and support objects as they dry. Use a portable fan to
speed up the process, if required.

Air drying of metal objects during an emergency simulation, Dublin, 2017.

Photo: ICCROM and the Irish National Committee for Blue Shield.
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Tyvek®: a synthetic material made of high-density
polyethylene fibres. ‘Tyvek’ can be used to make water
resistant covers. It is commonly used to protect buildings
during construction.

Tarpaulin

Polyethylene foam: usually sold as ‘Ethafoam’, polyethylene
foam can be used as a cushioning material, as it can be easily
cut to embed an object that is being packed into it, in order
to absorb shocks.

Bubble wrap: a short-term solution, bubble wrap can
be used as a shock-absorbing material. However, the bubbled
surface should not be in direct contact with the object.

Cushions/pillows: ordinary cushions and pillows can be used
to pack fragile objects.

Towels: white cotton towels can be used as cushioning
material.

Polyethylene bags: food-grade polyethylene bags can be
used to pack fragile or small objects.

Cardboard boxes: ordinary cardboard boxes can be used
as containers for objects. However, as they age, they can
give off acidic vapours, which can be harmful for objects. In
order to safeguard the objects, it is recommended that the
inside of the cardboard box be lined with with unstarched
and undyed cotton, or pure rag paper.

Wooden fruit crates: usually made of poor-quality wood,
such crates can be used to transport inorganic materials,
such as stone or clay. However, they must be lined with
paper or cotton. Use of such crates is essentially a short-
term solution.

Plastic boxes: transparent containers made of plastic and
ordinarily used to store food can serve as containers for
fragile or small objects.

Plastic crates: often used to carry milk cartons, or fruit and
vegetables, plastic crates are another short-term solution for
storing and transporting objects.

Plastic trays: normally used in museums and archives,
shallow plastic trays made of polyethylene can safely be
used to store and transport objects.






Materials and equipment for salvage

These lists are not exhaustive. We have listed materials that are
easily available. Do not hesitate to use more appropriate materials,
if you are able to find them in large enough quantities, or to use
locally-available materials, as long as you ensure that you can use
them without risk to the objects or structures you are stabilising.

For securing a site

O

O

Warning/caution tape to delimit unsafe areas, or areas with
restricted access.

Wire mesh: basic or heavy-duty galvanised fencing. You can
use it to prevent access to specific areas.

Safety signage with commonly-used signs to indicate dangerous
areas, or restricted access zones. Signage should be large,
clearly visible, and easily recognisable by all personnel.

Strong sticking tape: water-resistant, scrim-backed and
pressure-sensitive tape.

Wooden sticks to fix the safety signage and warning tape.

Timber planks to secure weakened floors during the
assessment.

A stepladder to reach overhanging objects that can be easily
handled.

For documentation

O

Oo0Oo0oa0n

Camera, with spare batteries, for photo documentation
Sketch pads, grid paper and notepads/notebooks
Clipboards

Pencils and waterproof pens in multiple colours
Measuring tapes

2 m range pole, for documenting large-scale objects and
providing a scale for context photos

10 cm scale, for documenting small objects or taking close-up
photographs






10 cm scale Box-cutter knife  Caution tape Cotton string Unstarched
white muslin

Measuring tape ~ Brown packing ~ Smoke sponges Pallets Polyester film
tape

B

Bubble wrap Polyethylene Pure rag paper Tyvek roll Twill string

foam

®

NO
ENTRY

Step ladder Shelved trolley  Safety signage Plastic tray

Rolling poster tubes Plastic milk Range pole
crates
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You can use timber, bamboo or wire to reinforce the structure
by diagonally bracing it. If you use wire, you should twist it with
a piece of wood or a large nail in order to increase its tension.
Moreover, when using wire, you have to brace both diagonals
of the wall (whereas when using bamboo or timber, bracing one
diagonal is enough to reinforce it).

K\

\

Drawing adapted from: International Federation of Red Cross and Red Crescent Societies
(IFRC). n.d. The IFRC Shelter Kit. Geneva, IFRC.

If you use a rigid element, one diagonal element will suffice for
the brace. If you use wire, make sure you brace both diagonal
directions. You can brace the structure at its angles in order to
use smaller timber pieces.

Drawing: E. Crété

Connecting timber elements

o Timber is most commonly jointed with nails, pegs, screws,
or bolts. You can use metal strapping or gang plates (metal
plates nailed on either side of a joint) to reinforce joints.

« A single nail does not prevent a joint from twisting. It is better
to use two angled nails, as the angle prevents the nails from
being pulled out easily.






« Check for the resistance of the existing surrounding elements
before anchoring the frame to them or making a new anchor.

¢ If you can dig the ground, you can use a peg, or bury any
object offering resistance and link it to a rope, or wire strips
sticking out of the ground.

o If you cannot dig the ground, you can use any object that
is heavy enough, like sandbags or buckets filled with earth,
sand, stones, lime or cement, to anchor the ropes.

Stabilising poles

¢ You can stabilise a pole by digging a hole in the ground
that is approximately 50 cm deep. Bury the end of the pole
by compacting around 10 cm of earth around it. Repeat the
procedure until the hole is completely filled and the pole is
standing firm. If available, add 5% lime or cement to the soil
you are using to fill the hole.

+ Wedges can be used to improve the stability of a pole. You can
also add a wooden anchor at its base to increase its surface
area and lower its centre of gravity.

Pole with an
anchor attached

Pole with wedges
used for stability

Drawing adapted from: International Federation of Red Cross and Red Crescent Societies
(IFRC). n.d. The IFRC Shelter Kit. Geneva, IFRC.

 If you cannot dig the ground, you can pile sandbags around
the pole, or put the pole in big buckets filled with earth, sand,
stones, lime, or cement.












Step 2: Place the first wedge in the gap that needs to be filled,
then use nails to prevent the wedge from sliding. Place the other
wedge in the gap and use a hammer to slide in the wedge until it
is held tight between the other wood pieces.

o Wood post

Va Wood base Nail ~
J

Wedge /_Wedge

1 T—

Drawing : Nelson Vila Pouca

Step 3: Use nails to fix the second wedge.

<>

Im

Drawing: Nelson Vila Pouca

@ Nailed connections
Try to leave a minimum distance of approximately 3 cm between
each nail and 5 cm between the nails and the end of the timber.
Nails should be coated to prevent corrosion.






Step 2: Nail the header and post together using two gusset plates,
one on each side.

Drawing: Nelson Vila Pouca

Step 3: Place the sole plate on the ground (you may need to
place planks between the sole plate and the ground, if the ground
is too soft) directly below the beam you want to stabilise, and
place the first wedge on top of it. Place a nail in the sole plate to
fix the wedge. Place the second wedge on top of the first and
place the post/header piece on top of the second wedge. Hammer
the second wedge into place until the header firmly contacts the
beam you want to stabilise. Place a nail to prevent the second
wedge from sliding.

Drawing: Nelson Vila Pouca

Step 4: Finish by placing a gusset to connect the post and sole plate

Drawing: Nelson Vila Pouca






Step 2: Nail the header and vertical post together. Nail two diagonal
posts to the header and to the vertical post, one on each side.

Drawing: Nelson Vila Pouca

Step 3: Place the sole plate on the ground (you may need to
place planks between the sole plate and the ground if the ground
is too soft) directly below the beam you want to stabilise, and
place the first wedge on top of it. Place a nail in the sole plate to
fix the wedge. Place the second wedge on top of the first and
place the post/header piece on top of the second wedge. Hammer
the second wedge into place until the header firmly contacts the
beam you want to stabilise. Place a nail to prevent the second
wedge from sliding.

Drawing: Nelson Vila Pouca






4 Basic raker shore
The raker shore shown below on the left is a flying shore: it
is temporary and to be used to enable safe removal of debris
that has been piled next to the base of a wall.

The wall plate should be fixed to the wall with drill-ins (if itis a
masonry wall), or with nails (if it is a timber wall). If the wall is
decorated, make sure you have an isolating layer, as per page
114 of the Handbook.

The wall plate does not need to be fixed if the top of the wall
plate can bear against a protrusion of the wall, but does not
rely on friction.

If there are no obstacles next to the base of the wall, the raker
shore shown on page 87 can also be used.

Drawing: Nelson Vila Pouca






5 Window or door shore type 1
This shore is used to stabilise openings in cases where the
door or window frames are damaged.

Tools needed: saw, hammer

Drawing: Nelson Vila Pouca

Step 1: Prepare all of the timber pieces and clean the frame of
the opening to be shored.

Step 2: Install the sole with a set of wedges at one end and
tap them together simultaneously until the sole is tight. The sole
should be as leveled as possible. Use shims as necessary under
the sole plate.

Step 3: Install the header with a set of wedges at the opposite end
of the sole and tap them together simultaneously until the header
is tight. The header should be as leveled as possible. Use shims
as necessary above the header.

Step 4: Install the left post under the wedge side of the header
and against the side of the opening, with a set of wedges between
the post and the sole.






Tips for building shores

Use timber with a length that is not more than 25 times its
width, so that it is resistant to compression and the risk of
buckling is lower.

Wedges are sensitive pieces; use wood that does not contain
any knots or faults and that is dry enough to prevent distortion.

You should always fix the wall plate to the wall to prevent any
sliding of the shore. Do not rely on mere friction.

Wall plates should be extended as high as possible along the
damaged wall, and, if possible, reach all the way down to the
ground.

You can place sandbags between the wall and the wall plate
to improve contact between them, for example, if the wall
surface is not flat.

Whenever you can, avoid shoring a wall with a decorated
surface. If you cannot avoid it, you can put muslin and foam
between the wall and the wall plate. When defining the size
of the wall plate, keep in mind that you have to fix the wall
plate to the wall.

In case of a local collapse at the base of a wall, you can use
sandbags to fill in the hole and provide temporary support.






Tips for drying immovable and
in situ cultural heritage

» Avoid using high-pressure water when cleaning surfaces. The
pressure can cause additional damage to fragile materials and
spread harmful micro-organisms. Use plastic tools and gently-
running clean water to wash mud and debris off surfaces.
Plastic tools cause less damage than metal ones.

¢ Mechanical fans can be used to speed up the drying process,
but they are no replacement for the opening of door and
windows, which is necessary to humidity from the building.

¢ Do not use gas heaters, as they produce water vapour.

o Be mindful that temperatures above 18°C may encourage
mould growth.

« Avoid using aggressive dehumidifiers in old buildings. Both
refrigerant and desiccant dehumidifiers can be controlled by
a humidistat. If these controls are used properly, they can
provide gentle drying conditions.

For decorated surfaces

¢ Obtain advice from, or ensure the presence of a trained
murals- or mosaic-conservator before touching any decorated
surfaces.

o Try to drain the water away from the decorated surface.
Beware of impermeable floors that prevent water from
draining through the floor and accelerate water transfer into
the wall.

o If the wall is decorated on only one side, try to draw the
water through the undecorated side. Slow down drying on the
decorated side by using a tarpaulin. Prevent direct contact
with the decorated surface by using unstarched non-dyed
muslin, or a white cotton sheet.

 If you observe a fine, white powder developing on the surface,
it is often a sign of salt migration. Document the locations
and ask a conservator for their help to remove it. You can
dry-brush the salts that crystallise on the surface, as doing
so prevents the salts from being re-dissolved and absorbed
back into the wall.






Plastic rings, bottle caps and small timber planks to attach a
tarpaulin to a frame

Sewing material (needles and string) or strong sticking tape
(water-resistant, scrim-backed and pressure-sensitive) to join
several tarpaulins together

For drying wet structures

O

O

Wire mesh or perforated panels to secure openings without
preventing airflow

Shovels, brooms and wheelbarrows to remove mud and debris.
Choose plastic shovels and brooms, where possible, as they
cause less damage than metal ones.

Pumps or buckets to remove trapped water

Plastic brushes and gently-running clean water to wash mud
and debris from surfaces

A moisture meter or multimeter to measure the humidity in the
walls

Mechanical fans to speed up the drying process

Heaters can be used, but never use gas heaters as they
produce water vapour. Keep in mind that temperatures above
18°C may also encourage mould growth.

Refrigerant and desiccant dehumidifiers that can be controlled
by a humidistat to provide gentle drying conditions. Avoid using
aggressive dehumidifiers in old buildings.

Tarpaulin can help to control the drying of a decorated surface.
Prevent direct contact with the decorated surface by using
unstarched muslin or a white sheet.

For basic shoring

O
O
O

Hammers, saws, screws, screwdrivers, wood chisels and bolts
Measuring tapes, plumb lines and spirit levels

Timber poles and planks of good quality (for example Douglas
fir or Southern pine)

Nails: 8d (diameter: 3.5 mm; length: 5 cm) and 16d (diameter:
3.7 mm; length: 8 cm)






Timber poles Moisture meter Height props CGI/CGS sheets

Wire mesh (fine) Wire mesh (large) Timber wedges Pegs and stakes

L 4

W

Shovels & picks Spirit level Metal strapping Synthetic belts with
ratchet handles

Plumb line Timber planks
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