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1.0 INTRODUCTION

The present Guidelines set procedures for a systematic rapid condition assessment of
monuments in Bagan. This rapid condition assessment is based on the application of a
standardized inspection format that was developed for the different types of monuments in
Bagan. The standardized “Structure Rapid Condition Assessment Card” (called S-card in the
Guidelines) is expected to be used by the Department of Archaeology (DoA) for regular
condition monitoring of the monuments in Bagan. The S-Card is also meant to be used by those
national and international experts and organizations that support the DoA with their work of
systematically assessing and monitoring the condition of monuments. Further to this, the S-
Card is intended to used by non-professionals, as well, in order to help DoA Bagan’s limited
number of staff in detecting changes to the monuments.. With view to ensuring that the
results of the assessment by different inspectors are consistent and comparable the S-Card has

predefined data entry categories that the inspectors choose from for their visual assessment.

The Guidelines include an introductory section briefly explaining condition assessment and
monitoring, as well as the concept of rapid assessment (section 1). Section 2 presents
procedures on how and what to prepare before going to the field to carry out the assessment.
This is followed by fieldwork protocols (section 3). Section 4 includes instructions and guidelines
for completing the “structure rapid condition assessment” card (S-card). Section 5 contains
guidelines on post-fieldwork activities, including how to store and name image files associated
with the S-card, storage of field cards, etc. The last section (section 6) presents guidelines on
analysis and use of the information coming from the assessment. The appendices contain a

visual glossary of degradations and illustrated glossary for architectural elements.

1.1 Condition Assessment and Monitoring

What is condition assessment and monitoring?

Condition assessment and monitoring is the act of recording the status of monuments and

measuring changes at heritage places over time. The first time a monument is being assessed
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its “condition” or “status” is being recorded. The following times that the same monument is

assessed, the changes over time are being “measured”.

In order for a condition assessment and systematic monitoring to be effective and comparable,
a standard format for collection of relevant data has to be developed and applied. Also the
collection methodology and analysis of the results and reporting process should be
standardized and uniformed. For the regular monitoring, this fixed set of information (i.e. filed
field card) is repeatedly collected and recorded over time and the results of these assessments
are analyzed and compared to the previous assessments in order to detect changes. The
collection of data for the condition assessment using a field card facilitates identification of

repeated damages and/or vulnerabilities of structures to degradation.

Ideally, condition assessment should be implemented as part of the “regular” inspection of the
monuments in Bagan, for example, two times a year, yearly, every two years or in similar
sequences that are deemed appropriate by the authority in charge and consulting experts. In
case of a natural event such as heavy monsoon rains, a flood, an earthquake, or a human-
induced event such as a major construction with potential impacts on the monuments,
condition assessments should also be undertaken. By applying the standardized condition
assessment method for routine inspections as well as for emergency assessments, the
monuments that are in need of close monitoring, emergency conservation interventions, or
further investigations can be identified. Further to this, the information provided by the
assessment results will be helpful for prioritizing which monuments should be considered for

implementation of specific conservation actions.
Why assess and monitor condition?

Condition assessment is one of the main components in the heritage management process. It
ensures the long-term conservation of monuments and sites. In light of information on physical
condition of monuments, decision makers can determine the best way to preserve the values of
heritage places and develop strategies to respond to any changes of the condition and damages
that have been detected.
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The regular assessment of condition enables decision makers to recommend management and
conservation activities and prioritize the required intervention activities. It also provides
necessary information to them for making rational and effective decisions on how to allocate
their limited resources. Assessing and monitoring condition enables the DoA to objectively

justify their conservation needs, policies and decisions.

Gradual decay of monuments is one of the main causes of destruction of monuments. If signs of
decay are detected, monitored and treated in advance, through regular inspection process, this
can prevent the irreversible destruction of the monument. In most cases if damages are
detected in time, limited scope interventions (such as vegetation clearance, cleaning of gutters,
minor masonry work) can be enough to stabilize the ageing process of the monuments and
prevent future risk of collapse. In addition large-scale restoration and reconstruction

interventions could be avoided in this way.

1.2 Rapid Condition Assessment

Why rapid assessment?

The overall goal of a rapid condition assessment is to provide a systematic and standardized
approach to rapidly assess the status and condition of monuments in Bagan that would help the
DoA in its decision-making and prioritization of needed conservation and preservation
activities. Contrary to rapid condition assessment where a standardized on-site inspection
format is applicable for all types of monument in Bagan, the manner of detailed and in-depth
condition assessment may vary from one building to another because of diverse structural
characteristics and degradation phenomena, which require application of specifically selected
technical methodology and devices including those to be performed at a laboratory. This
process should be undertaken or supervised by experts with sufficient knowledge and

experience in the relevant technical field.

In a large site like Bagan with over three thousands monuments, detailed condition assessment
of all monuments would require decades of work. In addition to timing, this needs staff and

financial resources.
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With limited resources and limited time, a systematic rapid mapping of the condition is the
logical method to quickly record current condition of all structures. Based on the results of the
rapid assessment - with the consideration of magnitude and extent of degradation of
monuments and their significance - structures in need of in-depth study (to detect causes of
degradations in order to identify the appropriate interventions) or emergency intervention

could be identified, rated and prioritized.

This method of rapid assessment if used as a basis for the periodic and regular monitoring of
monuments in Bagan will enable DoA staff to identify any recent changes to the monuments,
record them systematically, and to recommend and carry out any needed management and

conservation interventions in a timely manner.
General approach for condition assessment and monitoring in Bagan

In the rapid condition assessment the inspector intends to record degradations and assess the
overall actual condition based on “visual inspection”. At this stage the damages, as visible
negative effects on structures, need to be recorded. In the “in-depth condition assessment”
process the “causes” and “mechanisms” of deterioration are to be identified through examining
and analyzing the current condition. It is possible that as part of the rapid assessment and while
recording degradations, the inspector starts to develop hypotheses about the causes of decays.
However it is advisable not to rush into deciding on the conservation treatment without further

study at this stage.

It is expected that the first condition recording will take comparatively longer to carry out than
consecutive inspections. In following instances the records and photographs of the monuments’
previous assessment(s) will be available already and inspectors will only be looking to record
and measure any “changes” that might have happened since the previous monitoring event and
“measuring changes” to the monuments. The inspector needs to only record new damages or
the ones that are ongoing and threatening the integrity of the monument. If the damage is old
and stable it does not need to be recorded (please refer to section 3.0 fieldwork protocols for
further information).

4131



As mentioned, a condition assessment could be scheduled and carried out as part of a regular
monument inspection plan or be conducted on an emergency basis after a natural or human
impact. Every year in Bagan in the rainy season, signs of damage occur on some monuments
after only few days of heavy rain. Therefore, it is necessary to carry out inspections during the
rainy season to record every damage caused by rain on monuments and record leakage inside

the buildings.

All monuments need to be assessed in order to be able to record their condition at least one
time in order to have a record of their present status and monitor them for any possible
changes that might happen. Therefore, the DoA has to have the S-card filled out for all the

monuments in Bagan.

After carrying out this “first” rapid condition assessment, the frequency of following inceptions,
depends on the result of the first assessment. In the case of regular assessments, at the end of
S-card the inspector recommends the next time that a monitoring activity should be carried out
— every six months, every year, every two years, etc. This recommendation is based on the
result of the assessment and the condition of the monument. The DoA should plan for and
carry out these regular inspections in order to detect new degradations and treat them on time
before they cause bigger losses to the monuments and call for larger scale conservation

intervention.

Special assessment of the monuments (“emergency inspections”) is needed during and after
each rainy season. Monuments flagged out to the DoA after the rainy season need be urgently
inspected by the DoA and emergency conservation actions and activities need to be

recommended and applied once approved.
Standards and fixed terminology in the S-card

A standard method and format of collecting data is required (S-card) in order to effectively
assess, compare and analyze the monuments. Different people with different backgrounds have

different ways to record and describe damages and threats to monuments. In order to ensure
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compatibility between data collected by different individuals, a standardized terminology and
fixed data entry fields had to be developed and applied to describe the monuments and their

problems.

In the monitoring process the S-card will be used to repeatedly collect and record this fixed set
of information over time. When the standardized way of collecting data and fixed terminology
is used, it will allow site managers to compare the status and condition of monuments. The
result of the assessment after being analyzed can then be compared to the previous
assessments in order to detect changes that are happening. In this way repeated damages and
on-going degradation will be identified and appropriate methods of conservation and

preservation activities can be recommended and applied at the affected monuments.

If the DoA simply uses written assessment reports or allows different experts (local or
international) to use their own field cards, it would again complicate the process of analyzing
and comparing these different formats of data and using them to make appropriate

management and conservation decisions.

Date recording has to be standardized also because all the fields and gathered data will be
imported into an envisioned database for Bagan. The S-card has been designed in a way to be

used as a model for data entry fields in the database for Bagan.
Success criteria

During the development and implementation stages of the project, some risks to the success of
the S-card and rapid assessment process have been detected. Key factors for the S-card’s

success and its long-term use are identified as follows:
- DoA has to feel ownership of the S-card. S-card is Bagan’s card.
- Use of S-card and the rapid assessment process needs to be institutionalized at the DoA.

- Rapid assessment and monitoring (using of the S-card) needs to be integrated with the

normal and day-to-day activities of the DoA.
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- DoA and external local and international experts assessing the monuments as part of
their work need to be asked to use the S-card format and return filled-out cards to the

DoA.

- Condition assessment should be part of the management process of the site and needs

to be Integrated by the DoA as a key element in their decision making process.

- Itisimportant to train any new DoA staff in the use of the S-card and collection of data.

2.0 ASSESSMENT PREPARATION (OR BEFORE GOING TO THE FIELD)

2.1 Identify the Inspection Team and the Monuments to be inspected
It is recommended to have teams of two inspectors carry out the assessment. They do not need

to be engineers or conservators or senior staff. As mentioned above, they may be members of
expert organizations collaborating with the DoA or even non-professionals. However, they have
to either be trained in the use of the S-card or they have to have independently studied the

assessment process outlined in the Guidelines.

Section 1 of the S-card (i.e. Identification of Monuments and Detail of Inspection) can be filled
in at the office (pre-field work) by junior staff. Section 2 of the S-card (i.e. Condition
Assessment) is intended to be filled out in the field by junior staff (or any other inspector
deemed appropriate) who will inspect the monuments and record the damages and their
location. However, section 3 (i.e. Level of Priority and Recommended Actions) and the risk
assessment at the end of the section 2 need to be assessed only by senior staff and
professionals with a sound knowledge of the site and well experienced in the heritage condition
and risk rating process. If junior inspectors are assessing the monuments and cannot assess the
ratings and priorities, this part should be left blank. Later on at the office, they (junior
inspectors) have to prepare a list with the inspected monuments and pass it to their supervisor

(senior inspector) in order to schedule a time to jointly carry out the ratings.

If the inspector monitoring the monument at the site is senior and/or an expert capable of

undertaking the assessment, then he/she can fill out the ratings and assessment part of the S-

7|31



card in the field. It is recommended as a good practice to have a roundtable discussion with the
inspector(s) who has assessed the monument, senior staff and experts after each field survey to
discuss, compare, share vision about ratings, and decide the final ratings, priorities,

recommended actions, etc.

It is worth noting that when selecting monuments for condition assessment (and
recommendation for future monitoring schedule) it is important to take into consideration that
the monuments which are not under trustees and not in the usual circuits of visitors, such as
grade Il, grade Ill and non-graded monuments, are the ones more endangered by degradation
and in need of monitoring than grade | monuments. Grade | monuments are frequently visited
by tourists, tour guides and DoA staff and if there is an issue affecting the state of conservation,

the DoA will in any event be informed about it.

2.3 Existing documentation and record

Review all the existing information about the monuments to be inspected: Inventory of
Monuments at Pagan (by Pierre Pichard), other DoA inventory records, all existing reports
about the monument, reports on any interventions on the monument, all existing images and
plans, etc. All these documents can contain valuable information about the monument and can

help to assess and identify changes to the monuments over time.

Section 1 of the S-card can be filled out using this documentation.

2.4 Necessary materials and recording equipment to carry out in the field
S-cards should be printed for the number of monuments that are going to be inspected on any

inspection date. Each monument needs one inspection card.

Note that in the S-card, pages 3 and 4 are for recording damages to temples and monasteries.
Page 5 is for stupas. If you are assessing temples and monasteries there is no need to print page
4, or if you are assessing stupas there is no need to print pages 2 and 3. If you do print all pages,
you can leave the page(s) of the type of monument that you are not using at the office to be

used for other corresponding monuments.
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If monuments to be inspected have more than one level, a condition assessment table (section
2 of the S-card) needs to be printed for each floor. One table has to be filled out for each floor.
On top of the condition assessment table page, you find a tick box [ to click if you are
assessing the ground floor, 1%t floor, 2™ floor, or 3™ floor. Check (v') the appropriate box for
each level and use those pages only to record the degradations of that floor. Print and use

another copy for each relevant floor.

The last page of the S-card is for sketching the plan of the monument (or the elevation if the
monument has more than one level and if inspector can do so). However a large number of the
monuments already have their plan (and very few their elevation) since they were drawn for
the Inventory of Monument at Pagan (Pierre Pichard). Those plans exist as individual digital files

and are best to be printed in A4 format. Staple the plan as a last page to the S-card.

As mentioned, the rapid assessment is based on visual assessment and at this stage no
specialized equipment is needed to assess the condition. Below is the list of the few basic tools

needed:

- Clipboards are useful for filling out the cards in the field
- Each team needs to have a camera to take context pictures

- Aflashlight is needed to be able to see and assess inside the temples and dark areas

3.0 FIELDWORK PROTOCOLS

The fundamental protocols for carrying out rapid condition assessment in the field are the

following:

4

- Write the monument number on top of each page in the “Monument Number / Name’

field in order to minimize risk of mixing monuments’ pages in case of removal of staples.

- Observe/start from the exterior (in case of monuments with interior), and start from the

East side and proceed clockwise around the monument.
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Go around and inspect the monument clockwise. Start your inspection by looking from

top to bottom of monument. Record any recordable damage/degradation on the S-card.

Take context pictures of the exterior and interior from different angles (East, South,
West, North). Take one picture from each side of the monument covering the whole

height of the monument.

Record all new degradations in the assessment table of the field card (section 2 of the S-
card) using v* or write the orientation (like N, NW, SE, etc.) in the cells corresponding to

the relevant degradation type and the architectural element location.

Damage should be recorded only if it is new (since the last condition assessment) or if
the degradation is ongoing (and active) since the last condition assessment and might

be a threat to the structure.

Inspectors have to be able to differentiate between new and stabilized (and old)
damages. If the damage has been there for many years, but has not worsened, it is
stable. There would not be a need to record it and no actions need to be implemented.
If the damage is ongoing but stable mention in the description that it has been there for

a long time but it is stable.

Observe past interventions (repairs) in relation to new deteriorations; for example if a
past crack was repaired and now a new one is appearing, it means there might be some
structural deformation and movement that causes the reappearance of a crack and
needs to be observed (monitored) over time to measure the changes. Take a picture of
the crack and record it and its size in the assessment table. In the “recommended future
monitoring schedule”, select every year and in the “description/remark” field write the
condition of the crack and the need for monitoring the movement of the crack. Come
back next year to repeat the assessment, take a picture from the same location and
compare photos. Only with monitoring of degradations can you assess (measure) any

changes and understand the real problem and decide with confidence on the actions
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that have to be taken. If you do not see any change in the crack, there would not be a

need for any filling/repair.

In the rapid assessment only severe and extensive damages and degradation should be

recorded. Minor damages should not be recorded.

In order to identify new damages since last monitoring, existing photographs, drawings
and reports could be used and be compared to current condition to demonstrate if

there is evidence of any change.

Take detailed pictures demonstrating and locating recorded damages and add the

picture reference number in the corresponding cell in the assessment table.

It would also be helpful / good practice to have the plan of the monument (either
printed out version from Pichard’s inventory or drawn sketch) and locate the
degradations on the plan using the combination of letters for kind of degradations and
numbers for location assigned to each condition table in the pages 2-4 of the S-card. For
example use D9 to indicate a crack (D) on the porch (9) of a temple (as it shown in the

image below).

coordinates

M 46 220 E 10880

If possible, assess the severity and extent of each recorded damage.
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Use the comment section of the table to add any additional and noteworthy
information and/or to write any information that you cannot fit in the relevant table

cell.

After the assessment of the exterior monument is done, continue inside in case of a
monastery or temple. Follow the explained protocols above for exterior: go around
clockwise, look from top to bottom, record any “important” damage, take picture, etc.

Continue to inside of central core (in case that there is a central core).

If there are stairways with access go to the top to check the higher levels and also go to
the roof to check the waterproofing, cracks, vegetation, etc.. Note: “Safety first!” — do

not climb on top of the monument if there are any signs of danger of collapse.

If you cannot access the roof and upper parts you need to clearly record in the S-card

the parts that were not inspected.

Remember that you are conducting a RAPID assessment! For small monuments half an
hour to one hour should be enough to conduct the assessment. Depending on the size
of the monument, each inspection team should be able to assess an average of 5 to 10

monuments in a day.

4.0 INSTRUCTIONS FOR COMPLETING THE “STRUCTURE RAPID
CONDITION ASSESSMENT” CARD

Below are the instructions for completing the S-card and a brief description for each entry field

in the S-card. At the end of these Guidelines, Appendix | and Il contain a visual glossary of

damages and degradation and an illustrated glossary for architectural elements. The S-Card has

been added as Appendix Il to this document.

4.1 Section 1: Identification of monument and details of inspection
Note that section 1 of the S-card can be completed at the office (before going to the field)

mainly based on the information from the Inventory of Monuments at Pagan (Pierre Pichard)
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and /or information gathered during the study of the existing documentation about each

monument.

Once a database is in place for Bagan the information marked with * will be automatically

generated from the inventory part of the database.
Name of monument*: Record name of the monument (if known).
Monument Number*: Record the monument inventory number (PP).

If the monument does not have a PP number, record the new DoA (reconstructed) number and

the temporary number as assigned by the DoA survey team.

Main Entrance Orientation*: Record orientation of the main entrance (in case of temples and

monasteries).

Type of Monument*: Select the type of monument that is being assessed (temple, stupa,
monastery, etc.). Monuments types are defined and categorized based on Pierre Pichard’s
definition of type of monuments in the “Handbook for Repair and Conservation of Monuments

in Pagan”:

Temples have an accessible interior space, sometimes complex (entrance hall, ambulatory
corridor, shrine, etc.) housing one or more images of the Buddha. They are crowned either by

a square tower (sikhara) or by a stupa-like bell-shaped dome.

Stupas are solid monuments around which people can walk up, but which cannot be

entered. They consist of a variable number of terraces and a dome.

Monasteries, like temples, have an accessible interior space, usually simpler (a single room
for the small ones) or divided into several cells for the living of monks. They have usually a

flat roof, or in a few cases a tiered tower (pyathat).

In Bagan’s S-card there are 3 other categories of Underground Structure, Archaeological
Element / Surrounding Structure (like wall, gates, etc), and Other (to include and specify any

other type of monument).
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Location Description* (include locality number if known): Record any directions to help to

locate and access the monument (reference to a landmark, prominent monument, or village).

DoA has divided Bagan in 11 different localities. If inspector is aware of the locality number,

record the locality number as well.

Location GPS coordinates* (Lat/Long) and Elevation (Above Sea Level): Once digital database

is functional this information will be automatically generated.

Topography: Select the physical configuration of the landscape where the monument is

located. Using the categories in the assessment card to select one.

The physical location of the monument in Bagan specifically is important in relation to the rain

and evacuation of the rainwater.

Plain
Depression / valley

Elevated ground, hilltop

Previous Intervention: Based on the desk research and as well as field assessment, identify and
record any previous intervention(s) (structural or chemical conservation, restoration,
reconstruction, etc.). Choose as many as applies from the list provided in the S-card. Record the
date of the intervention and any noteworthy information about the intervention(s). If the
intervention present at the monument is not part of the list, choose “other” and specify it in

the “description” field.

Previous Investigation and Report: Based on the desk research identify and record if there are
any previous reports or documentation about the monument being recorded. Select as many as
apply if there are previous reports. In the “description” field record the date of the report(s)

and any noteworthy information about each report.
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Inspector(s) Name: Record the full name(s) of the person(s) inspecting and assessing the

monument.

Inspector(s)’ Institution: Record the name of the institution that the inspector is affiliated to

(for example record the “DoA” if the inspector is a staff of the DoA).

Inspection Date: Record the date of the field assessment of the monument. Enter the date as

day/month/year.

Weather Condition on Inspection Date: Record the weather condition on the field inspection

day — whether it was raining or not raining.

Type of Inspection: Record type of inspection; if it is a regular inspection, rainy season
inspection, or an emergency inspection. In case of an emergency assessment, record any

important information in the “remarks” field.

4.2 Section 2: Condition assessment
If you are assessing a temple or a monastery, print out and use the Structure (Temple and

Monastery) table on pages 3 and 4. On the first page record the degradations visible on the
exterior of the monument. Refer to the section 3.0 fieldwork protocols for a reminder on
protocols for conducting rapid assessment (such as start from the main entrance, go around
clockwise, etc.). The second page of the Structure (Temple and Monastery) table, is for
assessing the interior of the monument. If the monument has more than 1 floor, you should use
(and print) a separate table for each floor and at the top of the table indicate the floor

corresponding to the floor being assessed.
If you are assessing a stupa, print and use Structure (Stupa) table on page 5.
A. Structure Condition Assessment table

The condition assessment tables of the S-card are the part of the field-card to be used by
inspectors to record the degradations and their locations related to the monuments. Seven
general types have been defined for damages/degradations + other in the columns of the table.

Architectural elements (location) of the monuments with their orientation are in the rows of
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the table. Simply choose the relevant degradation and the respective location cell and check
(V). In case you want to record corners, write the orientation corner (such as NW for North
West corner) in the cell instead of V. If the cell space is too small for the information you need
to record, use the “description/remarks” field of the table. Take a photo for each recorded

damage and enter its reference number in the table in the column “photo number”.

If the inspector feels confident assessing the impact of each identified damage, he/she needs to
record the severity and extent of each recorded damage in the respective cells. A decision has
been made by the experts working on rapid assessment in Bagan and the DoA staff to assess
the severity and extent of damage at Bagan based on the qualitative approach. In the
qualitative approach words are used to define the magnitude and effect of damage (High,

Medium, Low) and the extent of the damage (partial to total, partial, limited).

Damages: Damages are visible signs of (negative) effects on building material contributing to a
monuments’ degradation. Different general types of damages typical for Bagan monuments
were identified and defined in order to assist with the visual identification. The types of
damages are defined and illustrated in the “visual glossary of damages and degradation” in
Appendix | of the guidelines. If the type of observed damage does not match the available

types, use “other” and describe it in the “Description/Remarks” field.

Note- damages (signs of degradation) should only be recorded if they are either new and have
not been recorded before or are ongoing and active since the last condition assessment (refer
to the section 3.0 Fieldwork Protocols for more information). Also in the rapid assessment only

serious and extensive signs of degradation should be recorded.

Location/Architectural Elements: Architectural elements are the distinct architectural
components of each monument (such as wall, roof, etc). The location of each architectural
element used in the condition assessment tables is illustrated in the “illustrated glossary for
architectural elements” in Appendix Il (based on Pichard’s structure typology and terminology

developed for Bagan).
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Severity of Damage: The severity of damage relates to the level of impact the specific damage
has or may have on the structural soundness of an architectural element or the entire
monument (as can be judged from visual assessment). From the three levels of severity (High,

Medium, Low), choose the appropriate one.

Extent of Damage: The extent of damage represents the fraction (size) of the recorded area
affected by the damage. The extent of damage should be selected from three levels of partial to

total, partial, and limited. For cracks, size of crack should be recorded here.

Description / Remarks: If necessary record any noteworthy information about the damage and
its location. Also you can use this field to write any information you could not fit in the damage

type/location cells.

Photo number: Take detailed photographs demonstrating and locating the signs of
degradation. From the camera, record the number of the photograph taken to illustrate the

damage.

Degradation observed in immediate surrounding of the monument: Record any signs of
degradation in the immediate surrounding of the monument (such as on platform and/or

apron) that could threat or affect the stability of the monument.
B. Other Types of Monuments

If the condition assessment is for underground structures or surrounding elements, use this

part to record and describe degradations and their location.
C. Decorative Elements Table

Although the S-card has been designed to record and assess damages only to the structure of
monuments and a separate “Rapid Condition Assessment for Mural Paintings and Decorated
Architectural Surfaces (D-Card)” has been designed to conduct assessment of decorative
elements, it has been decided to have a small table in the S-card, allocated to the assessment of

decorative elements. This would allow inspector(s) to record and flag out any major / new
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damage observed at the time of the structure assessment that is threatening the significance of

decorative elements.

Type of decorative element: Indicate the type of decorative element(s) such as stucco, mural
painting, glazed plaques, stone carving, sculpture, statue, flooring, etc. that you would like to

record any damages to.

Location/Architectural Element: Identify and record the location of the damage. If you do not

know the name of the architectural element, use Appendix Il at the end of this document.
Damage type: Record the appropriate type of damage affecting the decorative element.

Severity of Damage: The severity of damage relates to the level of impact the specific damage
has or may have on the decorative element (as can be judged from visual assessment). From

the three levels of severity (High, Medium, Low), choose the appropriate one..

If the surveyor prefers, he/she can use the following colors based on the degree of severity to

locate damages on the plan/sketch of the monument.

High |
Medium
Low

Extent of Damage: The extent of damage represents the fraction (size) of the recorded area
affected by the damage. The extent of damage should be selected from three levels of partial

to total, partial, and limited. For cracks, size of crack could be recorded here.
Description: If necessary add any useful information about the observed damage.

Decorative surface assessment: If observed damages of decorative elements seem major and
urgent to be addressed and it is necessary for the DoA mural team to go to that monument in

order to assess the observed damage in more detail, type Yes. Otherwise, type No.
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Photo number: Take detailed photographs demonstrating and locating the signs of
degradation. From the camera, record the number of the photograph taken to illustrate the

damage.
D. Threats and Risks

Note: This section should be filled out by DoA technical staff or experts only since this kind of

assessment requires a high level of professional experience and technical knowledge.

Potential Threats to the Monument: Threats (or hazards) are phenomena that have the
potential of causing damage to the monuments. Threats can be natural forces such as
earthquakes, floods, etc. or human activities such as urban development, pollution, etc. Record
the threat(s) as applicable. The types of threats listed in the field card are phenomena deemed
as the most common potential threats to monuments in Bagan. If during the visual assessment
a threat is identified that is not yet mentioned as an option in the field card, choose “other” and

specify the kind of threat.

Exposure: Write down which elements or areas of the monument would particularly be
affected by the identified threat. Exposure could also relate to the monument as a whole if

more than just limited fractions are concerned.

Related Vulnerability Factors: Briefly summarize the factors that make the inspected
monument more vulnerable in case a specific threat occurs. For example, if the identified threat

III

was heavy rainfall “roof leakage” or “big cracks in masonry” would be factors that would make

a Bagan monument extremely vulnerable.

Risk/Potential Impact: The potential impact is the result of an identified threat occurring when
the monument is vulnerable, for example, if heavy rain falls onto a monument that has big
cracks in its masonry, the potential impacts (depending on the severity of the cracks/
vulnerability of the monument) could be “water infiltration”, “further disintegration of

masonry”, and/or even “collapse”.
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Probability: Is the likelihood with which the identified threat will occur while having the
potential to affect the monument. The inspector is meant to chose from “High”, “Medium” or
“Low”, e.g. in case of an earthquake the inspector would most likely choose “Low”, because
earthquakes do not occur very frequently and their occurrence is usually not reliably
predictable, whereas the inspector would select “High” for heavy rainfall that occurs almost

annually during monsoon season.

Severity of Impact: Taking into account the exposure, as well as, the vulnerability of the
monument (Vulnerability Factors) the inspector needs to estimate what the severity of impact
would be if an identified threat occurs. The inspector can chose “Low”, “Medium” or “High”

depending on his/her judgment.

Risk Level: The Risk Level relates to the likelihood of an identified threat to occur and have an
impact on the monument. In the process of conducting rapid condition assessment, it is
important for the inspectors to assess the risk in order to specify to what degree the identified
threat could cause future degradation. The risk level rating is important information for
managers to take into consideration when for management planning and prioritizing

preservation activities.

# | Potential Threats/Hazards Exposure Related Vulnerability | Risk/Potential Probability Severity of Risk Level
factors Impact (likelihood) Impact
1 * Flood (HL-22) Diffused on the 'E,ECK gf roofing Cracking mHigh oHigh oVery High
Every year, heavy rainfall site, especially oor drainage Decay of mason ) ) )
occurred within Aug; and Sept; | inside of the Y oY | oMedium =Medium wHigh
; ; h Loss of adhesion .
according rainfall list from structure olow oLow oMedium
Department of Meteorology and Low
Hydrology oLo
oVery Low

*The already filled in example in the table is from the Pyu Cities.

In the process of rapid and visual assessment, some risks could be identified and assessed
however more detailed work is needed to identify small-scale and/or difficult to detect risks, in
order to monitor and prevent them. Choose and record one category based on the definitions
below.
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When undertaking the risk level rating, the inspector has to take into account the factors that
were already assessed in the table and particularly relate the probability of the threat to occur
with the level of severity of impact it may have on the monument in order to be able to
estimate the risk level. The inspector has to assess the risk level of each particular identified

threat to the monument by using the following ratings:

Very Low: No or very little damage could occur to a very small area of the monument.

Low: Little damage could occur to a small area of the monument.

Medium: Moderate damage to the monument may occur. A small part of the monument more
vulnerable to identified threat is likely to be lost if actions to protect and conserve it are not
taken.

High: Substantial damage to the monument could occur. Substantial loss of significance to a
small fraction of a monument may happen or a substantial part of the monument may be lost if
actions to protect and conserve them are not taken.

Very High: Significance damage to the monument could occur. All or most of the monument’s
significance is likely (expected) to be lost immediately or very soon. The monument will likely

be irreversibly lost if actions to protect it are not implemented very soon.

Sketch of Monument: Draw to scale a ground plan of the monument being assessed. Indicate
the approximate scale of the drawn plan. If the plan of the monument exists in Pichard’s
inventory, you can print the plan and use that instead of drawing the plan. If necessary for
some monuments (especially for multilevel monuments), sketch the elevation of the

monument in order to better locate the signs of degradation.

Locate signs of degradation (damages) on the plan using the combination of letters and
numbers assigned to each condition table in the S-card (please refer to the image on page 12).
The photo reference number taken for each detected damage can be added on the plan, as

well, for easy reference.
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4.3 Section 3: Level of priority and recommended actions
In order to make the prioritization more practical, accurate, and comparable in Bagan, ratings

have been assigned and defined. Although ratings could be subjective, the intention is that by
defining ratings, a shared vision can be created and an accurate grading and assessment system

can be produced.

In the S-card, the assessment process starts in the section 2 “condition assessment” table. First
step of the process is identification and localization of damages. The second step is to assess

the severity of damage and extent (size) of damage for each recorded damage.

Once this section is completed in the field, the section 3 “Level of Priority and Recommended
Actions” should be filled back in the office by a person with required credentials (or in the field
if the inspector is senior and has experience in rating of condition). Based on severity and
extent of overall observed damages and degradation, the overall condition could be assessed.
Based on observed threats and damages, conservation and management actions and activities
could be recommended. For prioritizing conservation activities and deciding where and how to
prudently use the limited resources of the DoA, criteria such as loss of heritage integrity and
value, degree of damage, public safety, intervention complexity and its feasibility, local staff
capacity, etc. are important to be taken into consideration. For example the more severe the
damage and the higher the value of the structure, the higher priority should be given to that

specific monument to carry out the needed intervention actions/activities.

Monument Grading: Based on the desk research identify and record the grading of the
monument being assessed. Given the large number of monuments in Bagan, a grading for the
monuments had been defined by Pierre Pichard and the DoA in order to categorize the
monuments in Bagan and prioritize them for conservation work. The monuments had been
graded in 3 categories based on their archaeological and historical importance and value, i.e.
Grade 1 monuments were deemed unique monuments based on their size, configuration,
decorative elements, history, inscription, etc. and therefore outstanding examples of Bagan

architecture.
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Pierre Pichard in his “Handbook for Repair and Conservation of Monuments in Pagan” has

further defined these categories as follows:

Grade 1: The greatest and best known monuments like Ananda 2171 or Shwe- zigon 1 have
been included in grade 1 because of their historical and religious value, together with
monuments of a unique type in Pagan like Kyaukku-umin 154 or Shin-bin-thaly-aung 1570. A

total of 34 monuments have been graded 1.

Grade 2: 100 monuments of great archaeological importance are graded 2, either because
they have exceptional features like paintings in Loka-hteik-pan 1580, or stucco decoration in
monastery 906, or because they are instances of a rare type of building, like circular temple
with central pillar (temple 1885). At least one monument representative of each variety of

temples, stupas and monasteries, has been included in grades 1 or 2.

Grade 3 - 281 other important monuments are graded 3, either because they display original

architectural or decorative features or because of their significance in the Bagan landscape.

Monuments graded 3 should be inspected every two years at least. When their stability is
threatened, emergency repairs should be provided as soon as their need is detected, and
regular repairs or strengthening should be systematically included in the coming budgetary

year.

Value Factors (taken into account for prioritization): This section intends to record the most
important aspects of a monument’s significance in order to use them as factors in assessing
priorities, making decisions and recommending management and conservation actions, and
recommending future monitoring schedule. In the prospective re-developed inventory for
Bagan and database, values and significance need to be assessed and recorded by a committee
of individuals and experts with thorough knowledge of the monuments in Bagan. Once the
digital database is functional this information will be automatically generated. This information

should not be collected by the inspectors.
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Overall Severity Magnitude of Observed Damages: Overall severity magnitude represents the
strength and intensity of the overall observed and recorded damages to the whole monument.
The severity should be selected based on the qualitative approach. One degree of severity
should be recorded from the list: “High”, “Medium”, or “Low”.

If the surveyor prefers he/she can use the following colors based on the degree of severity to
locate degradations on the plan/sketch of the monument.

High |

Medium

Low

Overall Extent of the Observed Damages: The overall extent of observed damages represents
the overall fraction of the monument affected by degradation. It should be noted that the same
measurement unit should be applied for different damages at the same monument. It has been
decided that for Bagan at this stage of rapid assessment would be more appropriate to
estimate the extent of damages based on the qualitative approach and three levels of “Partial

to total”, “Partial”, or “limited”.

Overall Condition Rating (Current): The overall structure condition rating specifies to what
degree the monument is experiencing (or not) active degradation, the monument’s physical

stability, and its capacity (or incapacity) to resist natural or human factors.
In order to assess the overall condition rating the following points should be kept in mind:

- In order to assess the current overall condition, the inspector should assess the totality
of the monument and assess the condition of the whole monument. At the same time
the inspector should keep in mind different degradation factors affecting the structure,
in order to assess the condition of the structure in its totality.

- Assess the overall condition based on the overall severity magnitude and overall extent
of damages and degradation affecting the whole monument.

- Assess the overall condition based on damages causing the ongoing -and possible future

further degradation of the monument. For the purpose of monitoring, old and stable
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damages should not affect the current condition assessment of monuments (this point
of new vs ongoing and stable damages has been described in section 3.0 of this
document).

- Take into consideration that there are more than 3000 monuments in Bagan and based
on available information (albeit not systematic and comprehensive inspections), a fair
number are in relatively poor condition. However if most of the monuments are
assessed as bad, actual implementation of activities becomes almost impossible. In
order for the assessment to be useful and implementable, it is important to assess the
monuments in a way that considers that there 3000 monuments and not just one.

- Do not calculate values (uniqueness) to assess the condition. Values / grading are

criteria to consider for prioritizing the actions needed.

In order to assess the condition qualitatively, an agreed standard terminology and definition is

necessary. In S-card, the “overall structure condition ratings” categories are defined as follows:

Good: The monument shows no evidence of active damages and the structure is well preserved

and stable. No new signs of degradation exists since the last monitoring inspection.

Fair: the monument shows little evidence of active damages and/or minor signs of degradation
of small areas of architectural elements are evident. The monument might be in need of

small/minor interventions.

Poor: The monument shows minor signs of active degradation to minor parts of the
architectural elements are evident. The monument needs some management and conservation

actions to maintain its present condition.

Bad: visible signs or moderate signs of active degradation to moderate features of architectural

elements. Immediate actions are needed in order to maintain the condition.

Very bad: visible signs of severe structural instability and/or serious active degradation. The
majority of architectural elements are very seriously damaged or are missing. Emergency

interventions are needed to maintain the current condition and integrity of the monument.
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Overall risk rating: The overall risk rating should be based on the risk assessment that is
undertaken as part of section 2. If the monument is affected by more than just one threat, the
risks from all identified threats should be considered together in order to come up with the
‘overall risk rating’. The rating categories for the overall risk rating are the same as the

categories for rating the risk level of individual threats:

Remarks: In this field the inspector can record any additional information on hazards
description, main vulnerability, risk statement and assessment, etc. as well as his/her final

observations on the determined risk level(s).

Immediate Action(s) Needed: When assessing a monument, some activities/actions such as
vegetation clearance or waterproofing (as listed in the S-card) could be carried out immediately
with limited resources and without need for any further studies in order to immediately
enhance the condition of the monument. Identify and select the appropriate immediate

actions(s), if there are needs for any.

Action(s) Needed: Identify and select the intervention actions and activities needed to be
carried out at the monument to protect and preserve integrity and mitigate the identified
damages. Action(s) needed should be selected from the list in the S-card based on the observed
degradation and overall condition of the monument. In choosing activities, criteria such as
intervention complexity and its feasibility given the available resources and local staff capacity,

need to be considered.

Level of Overall Priority (to undertake actions needed): Specify the level of priority to
undertake the identified needed actions. The person carrying out this part of the assessment
should consider the value of the monument, as well as the level of damage and risk to the
monument. The overall condition and risk ratings are therefore important factors in the
assessment of priorities. Choose a level of priority from the list in the S-card, either “Urgent”,

“High”, “Medium”, “Low”, or “None”.
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Priorities should be identified and given in order to allocate resources to carry out needed
management and conservation actions and activities. Monuments with urgent and high rating,

will become high in the list of activities.

The categories for the priority for in depth condition assessment are as follows:
Urgent: The identified action(s) need to be carried out immediately.

High: The identified action(s) need to be carried out as soon as possible.

Medium: The identified action(s) need to be carried out within a year or two (or before next

rainy season).
Low: The identified action(s) have a low priority for carrying out.
None: No priority in undertaking any actions.

Remarks: In the Remarks field, the inspector can explain his/her final observations on the
current state and condition of the monument. It could include any additional information on
potential rate of deterioration (why the inspector thinks the condition is poor or bad), any
additional information on his/her recommendations on immediate interventions (vegetation

that need to be cleared) and management and conservation activities.

Safety concerns (dangers for visitors): The ultimate objective of conducting condition and risk
assessment is to ensure the preservation of monuments and the safety of the visitors. Enter
‘No’ if there are no visible safety concerns for visitors and enter ‘Yes’ if there are any concerns

for visitors visiting the monument. If yes, specify the safety concern and its location.

Recommended Future Monitoring Schedule: Record how frequently the inspector
recommends that the monument needs to be monitored and assessed. The monitoring
frequency should be determined based on the vulnerability of the monument, its significance,
its overall condition, and the availability of resources (staff, time, etc.) of the DoA and what is

feasible and realistic for monitoring monuments in Bagan.

The inspector can choose from one of the monitoring frequencies that are listed in the S-card.
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5.0 STORING AND MANAGEMENT OF COLLECTED INFORMATION

After every day of fieldwork, sufficient time should be allocated for the storing and archiving of
the collected information. If the fieldwork is in the morning, the storing should be done in the
afternoon. If the fieldwork takes the whole day, the second day (half of the day) should be

devoted to storing and archiving of the documents.

Note that all the collected information need to be stored on a pre-identified DoA computer(s)
that is selected to be used for the database, inventory, and condition assessment recording
purposes. Inspectors can use their personal laptops only to store back-up of their data. The

main copies should be stored on DoA’s assigned database computer.

5.1 Photo Archiving Guideline
Good quality photographs are one of the most effective ways of recording (and comparing) the

condition of monuments. Download photographs by the end of each inspection day. A dated
photographic record is essential in order to be used for the future assessment and monitoring
of the monuments and enables detection of changes to damages and/or detection of new

damages.

Below is the list of protocols for downloading and storing photographs taken during the

condition assessment:

Filing: Each inspector should create a folder for each monument and name the folder with the
same inventory number as recorded for that monument. Create a subfolder and name it “rapid
condition assessment”. Then create another subfolder and name it “photographs”. Under the
photographs folder create subfolders for each date of the monitoring activity/condition
assessment. Download all the photos taken for the monitoring of that monument under this

folder.

For example your directory structure for a rapid assessment in September 2015 should look like
this:

W Monument Inventory Number (E.g. 1248)
Wrapid condition assessment/
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=>»November 2014/
*September 2015/
Wphotographs/
Temple_1248 Sep2015_ wall crack_839.JPG

File name: It is strongly recommended to name the individual image files downloaded from

camera using the following format:
Type_Monument Inventory Number_Date_Location_Damage Type_ Photo Number
Each element within this filing convention is defined as:

Type: enter type of the monument (i.e. temple, stupa, monastery, etc.).

Monument Inventory Number: record the monument inventory number (PP’s nb). If the

monument does not have a PP number, record its temporary number.
Date: record the month and year when the photo was taken (e.g. Sep 2015)

Location: record the location of the photograph. Use acronyms if necessary. For

example for west wall exterior you can write “W wall ext”.
Damage Type: enter type of the damage such as “crack”

Photo Number: enter the digital number associated for each photo

Photo Description Information: briefly describe the subject of the photograph describing the
reason for taking the photo. For example describing the location and kind of degradation

affecting the monument, etc.

It is recommended to add a Word document for each monument, copy the photos in that
document and add a caption briefly describing the orientation, location of the damage (where

is it) and main issue (what is it) of each photo.

5.2 Document Scanning and File Naming
The S-cards for each monument should be kept in an individual monument folder, filed by
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monument inventory number and easily available when needed.

The individual at the DoA responsible for monitoring has to scan each filled and completed
S-card and download the scanned copies in the monitoring folder created within each
monument folder (where photos of the monument will be downloaded as well).
W Monument Inventory Number (E.g. 1248)
*rapid condition assessment/
=>»November 2014/
*September 2015/
=>»S-card scanned copies

Wphotographs/
Temple 1248 Sep2015_ wall crack_839.JPG

It is expected that a database will be developed including the inventory and condition
assessments of each monument. When the database is available in the future, all the

information recorded in the field card should be entered into the database.

6.0 Analyze and outcomes of monitoring
Once the fieldwork is completed, the ratings are assessed, and the monuments are prioritized,

the results need to be analyzed, categorized and presented in order to be used in an effective
manner. Analyzing the collected data will identify trends and help to understand what is
happening to monuments over time. By collecting data and measuring degradations in
gualitative manner, based on fixed and defined terminology, data can be compared and
priorities can be given to the monuments most in need. The monuments with higher value and
higher level of priority are the ones that will get priority in the allocation of resources (financial

and human) to apply the recommended management and conservation activities.

It is recommended that each inspector after every day of field work prepares a list and
categorizes the monuments that were assessed based on the urgency for intervention
activities, the monuments that need assessment of decorative elements, monuments whose
assessment ratings need to be reviewed/completed by a senior expert and/or roundtable

discussion, etc. For each monument the work to be carried out (and selected in the “immediate
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action(s) needed” and “action(s) needed” fields) should be clearly stated. The manager based
on these information can allocate Bagan’s existing budget to undertake the preservation and
conservation activities and to make budgetary requests for when funding is not available.
He/she should inform the respective staff to prepare the schedule of the repair and

maintenance team for the immediate actions to be carried out.

The condition assessment generates a substantial amount of information namely S-cards,
photographs, any additional report, etc. All of that needs to be archived and stored as

explained in section 5, and be accessible.

The best practice in order to enhance the management and conservation of a site is to record
and store all the information on the condition of the site in a database and information system.
This system that will be developed for Bagan will make the process of analyzing data coming
from the monitoring form and making management decisions easier and more accurate. In the

meanwhile, filing and storage of all gathered data is crucial.

Appendices
Appendix I: Visual Glossary of Damages and Degradation
Appendix II: lllustrated Glossary for Architectural Elements

Appendix Ill: Structure Rapid Condition Assessment Card for Bagan Monuments (S-
Card)
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Appendix |

Visual Glossary of Degradations



I.  Collapse

Final stage of structural degradation, in which, by various factors, a structure falls in a state
where it cannot stay independently standing or cannot support applied stress and it loses the
equilibrium so that it collapses or is destroyed. In the case of that a structure collapses totally, it
becomes structurally stable at the point in time. However, if a structure is only partially destroyed,
its remaining part tends to be in an extremely unstable state, which may lead to a risk of triggering
a chain reaction of collapse. It is crucial to assess if a structure is still in the process of falling to

pieces or has already been completely fallen down and is in a stable state at the moment.

Total collapse

It can be the state of that all structures above the ground are completely destroyed. It also

includes the situations where a tower, a roof and a porch totally collapse.




Partial collapse

The situation would be that part of a structure, for example only the upper half of a building,
only a gallery or only around one corner, is destroyed. It can also include the case where only part
of a vault on the upper part of a gallery partially collapses. As for the safety of a partially collapsed
building, for instance, a building whose roofs have been destroyed and lost, which retains only

wall bodies can be in a stabilized state but a partially collapsed structure that has lost only part of

vault is highly probably in a extremely unstable state.




Il. Deformation

There are two different cases: one is the state where an entire building is distorted and another

one is the state where part of the structure constituting a building is deformed.

The deformation occurs in a whole building is roughly classified into inclination and subsidence.
In both categories, they are generally caused by luck of a load bearing capacity of the ground or

defect in a foundation structure.

On the other hand, the partial distortion generated in part of a structure occurs in relation to
losing the stress balance or local stress concentration. It can be triggered by an earthquake. It can
also be caused as a chain reaction by degradation of material strength over time and partial
deficit. There are also cases of having a structural defect in the original design. Once such
deformation occurs, it tends to progress irreversibly and therefore its transition needs to be
observed with care. In many cases, deformation is multiple phenomenon accompanied by damage

such as cracks and intrusion of rain water.




Uneven subsidence

Although there is a difference in degree, consolidation settlement occurs in the natural ground
or foundation soil layers to consolidation due to the building load applied over a long period of
time. Subsidence itself is, however, harmless to stability of a building, when it happens evenly.
What matters is the case in which the degree of subsidence varies with locations, which is caused
by the difference in loads from above, foundation structures and strength of the ground. Uneven
subsidence brings about partial deformation of a structure, makes a flow of load of a upper

structure discontinuous and leads a structure into the various states of damage and deterioration

because of stress concentration.




Swelling out of wall

When a wall surface received horizontal load from an orthogonal direction, it often happens
that the middle of the wall, which has a few resistance element, is extruded forward comparing to
both end parts, drawing an arch shape. In the case of an outer wall of a gallery with a vault roof, it
can be often observed that the middle part of the wall is inclined outward and the wall surface is
twisted. Meanwhile, as for a retaining wall that receives earth pressure, its middle to bottom part
in height direction tend to be pushed out, which might be risk of leading to collapse of the entire
wall. In the case of the remains of Bagan, since the core of the large wall thickness of a brick wall
contains much sludge mortar, it can happen that a vertical load presses and expanses both inner

and outer walls, which can be counted as another type of deformation due to swelling out of a

wall.




Inclination of wall

The phenomenon that an entire wall with a large surface is outwardly inclined can be observed.
In the case of the condition missing resistive elements to out-of-plane stress due to occurrence of
cracks around a corner, a wall tends to be inclined at an accelerated rate by the horizontal force
applied on an area from a vault to an upper end of the wall. Besides that, in many cases, bricks on
the foot of a wall are deteriorated and damaged, which can synergistically worsen the condition of

a wall and would lead to collapse of an outer wall at last.




Deformation of vault

Regarding an arch structure, a vertical load is converted into compression stress inside the arch
and the arch structure is eventually supported by vertical and lateral stress at its bottom edge.
Therefore, if the bottom part becomes wide open or the curve of an arch is discontinuous, the
stress balance turns out to be lost and it instantly becomes unbalanced. In the remains in Bagan,
many vaults have incomplete keystones and therefore gaps are generated at the top of vaults.
There are also many cases where a ridge of a cloister vault and a corner of a half vault placed on a

gallery tend to have cracks, which bring about intrusion of rainwater into the structure.




Forward leaning of pediment

The upper part of a front wall of a porch or a front room corresponds a gable wall of a vault
roof, which is located behind the front wall. The top end of this kind of front wall has a large
projecting part above the roof level, which forms a decorative pediment. The back side of a
pediment is easily covered by growing plants. The projecting part on top can be pushed out by

such vegetation and lean forward, which would often lead to collapse of the pediment in the end.




l1l. Break

This term means here partial loss of a structure, which is generated due to a dynamic
mechanism other than cracks. Representative examples are deficiency and lack of a tower top
caused by earthquake, which are however rare to be found nowadays as many of them have been

repaired or rebuilt in later years.

There are a relatively large number of cases where a lintel stone installed above an opening is
broken as it cannot bear the load from above. Compression breakage around a wall corner and a
foundation can also happen when stress is concentrated in one location because of subsidence

and inclination of a building.

On undersurface of a vault and at a wall top around a cornice, a certain unit of a brick-made
body, which can no longer support self weight due to deterioration of some members or reduction

of adhesive strength regarding joints, would fall off by becoming a block shape.

Although there might be relatively few cases where damage due to impact naturally occurs,
with the building close to a road would have a risk of being damaged by a car crash. There are also

some incidents of human destruction including illegal digging.




Breakage of a lintel

Breakage around a wall corner




Lack of members from the cornice level of a wall




IV. Crack

When a structure is under applied stress that is not originally expected, cracks are generated on
a certain point as a preliminary step toward collapse or break of the structure. Occurrence of
cracks is always accompanied with displacement and /or deformation. In the state that cracks are
extended and therefore the structure becomes discontinuous, deformation is highly probably
accelerated. Conversely saying, through the observation whether cracks are enlarged, it can be

judged if deformation is in progress.

The cracks that occur within a limited location due to partial stress applied are not necessarily a
huge risk of causing instability to a whole structure. On the other hand, even though the cracks are
minor, given that they are extended over a wide range, such as from the bottom of a wall up to a
roof, it should be considered that stress might be unevenly distributed in an entire structure and

we should observe its transition cautiously.

From the cracks rainwater intrudes into a structure. Besides that, when growth of
microorganism leads to vegetation of higher plants, the structure falls into the vicious cycle of that
the plants roots which develop into inside cracks further stretch and extend the cracks, which

turns out to destroy the structure.

In the case of the cracks seen on a brick wall, some are generated along joints and some others
penetrate bricks destroying them regardless of joints. Although the difference between them
depends on strength of material, the latter is possibly applied strong stress over a wide area. Many
of cracks occur on the locations with weak strength or the place where stress tend to be

concentrated.

From an upper corner of an opening, cracks apt to start. At the part that has a thin wall
thickness, for instance the location having stairs or blind corridors, cracks tend also to be
generated. The cracks most often found are vertical cracks around a corner of an exterior wall and
horizontal cracks at the top or in the middle part of a vault. Shear cracks that diagonally traverses

on a wall surface most likely occurred due to past earthquakes.




Local crack

Horizontal crack on top of a vault




V. Deterioration/Decay

Deterioration or Decay is a general term for lowering the quality of material resulted from a

physical, chemical or biochemical action.

It includes weathering of a surface by being exposed under sunshine, wind and rain, salt
weathering caused with repeating absorption and evaporation of moisture, surface degradation
due to the growth of algae and mosses and insect damage by bugs and termites. In the case of
timber, it can deteriorate because of wood-rotting fungi. As Bagan is located in the subtropics,

there is no possibility of deterioration of material caused by freezing.

The degree of deterioration hugely depends on material and the given environmental
conditions. Weathering easily progress in a windy and high place and salt weathering is prominent
at a foundation near the ground. Growth of microorganisms are obvious at the locations with little
sun exposure, is poorly ventilated and continuously humid. Some examples of violent
deterioration can be observed in particular on the wall surface where rainwater flows down from

a roof.

There are a very few monuments for which sandstone was used as building material, in
particular as exterior material, and with these monuments show conspicuous deterioration
especially at the bottom of an exterior wall. Together with salt weathering, cracking generated

along layers of sandstone are obviously found.

Although, at the present moment, it is unclear how much acid rain caused by air pollution might
affect a condition of a structure in Bagan, we need to consider it as a potential risk factor for

deterioration in the future.




Growth of microorganisms on the wall

Deteriorated surface of a sandstone wall




Deteriorated surface of a brick wall




VI. Vegetation

Growth of plants, such as bushes and trees, is one of the harmful elements for a masonry
structure. Needless to say on the ground where there are originally soil containing nutrition and
moisture, the growth condition necessary for plants can be satisfied, given soil and seeds are
carried by wind or animals and moisture is supplied, even though it is on an upper surface of a
structure. Vigorous growth of plants is often found on an upper surface of a terrace and behind a

rising wall where there is soil and moisture.

Once roots of plants get into a cracks generated in a structure, they keep growing through the
void inside the structure and extend the cracks, which can cause water intrusion into a structure.

Therefore, it is crucial to eliminate plants at an initial stage of their growing.

Inside a building there are only limited sunlight and moisture and therefore it is basically not
suitable for plants to grow. However, once a roof is lost, plants can rapidly grow and they destroy
the structure. Even though plants do not touch a structure itself, it is far from desirable to have
plants growing next to the structure, as they block ventilation. If trees are large, there is also a

danger that fallen branches and fallen trees would destroy the building.




Growth of bushes on the roof terrace

Growth of trees in the vicinity of a monument




VII. Poor drainage

Stagnation of moisture entails chemical or biochemical deterioration of a structure of bricks and
joint material. It also offers suitable growing conditions necessary for plants that are harmful to
the monuments. Monument structures used to have protective devices, such as a water-proof
layer that prevents the water from intruding into a structure, a water gradient and a gutter both of
which drain rainwater fallen to a rooftop and around the foot of a building. Stagnating of
rainwater is caused when these devices cannot sufficiently work because of the deterioration over

time, damage or deformation.

Poor drainage around a building brings about salt weathering at the brick foundation of an
exterior wall due to a capillary action, which results in an unstable state of an entire wall by

weakening of these bricks.

When a large amount of rainwater intrudes into the inside of a structure through cracks, the
rainwater seeks to the space to escape and creates a water passage, which might lead to lowering

of structural strength because of loss of joint material.




Additional drainages from the roof terrace

Deteriorated surface of the roof




VIII. Leak

One of the indexes that indicate the existence of cracks around a roof is patches of damp on a
ceiling made by rainwater soaked in. This means that, at the same time, the cracks penetrate
outside-inside the structure and water path has already been created inside the structure. Not
only there are some cracks caused by deformation of a structure but also water entered into the
structure through cracks, which highly probable cause loss of joint materials, degradation of

strength and growth of plants and the structure may deteriorate further.

Rain leaking into a interior space, not only damages and washes out mural paintings executed

on a ceiling face and an interior wall, but also deteriorates and exfoliates its under layers.




Trace of water leakage at the corner of vaulted ceilings

Washed out surface of the mural paintings




IX. Others

Even though some elements are not structurally important, deterioration or loss of sculptured
figures and decorative members lower the values of a building in terms of its religious, historical

and aesthetic aspects. We should also be cautious to prevent graffiti on the wall.

There are some cases where supporting members are inserted into structurally unstable parts.
It can be a huge risk to structural stability if this kind of supporting member deteriorates or is
damaged and therefore it is necessary to continuously check the condition of supporting members

to see if they maintain a sound state.

The condition of maintenance and operation facilities, such as doors at the entrance of a
building, should be confirmed. They should be maintained in a good condition in order to prevent

humans and animals from entering the building in an efficient manner.




Graffiti on the surface of a wall

Burning fire next to a monument




Appendix 2 — Architectural Elements*

1

DRAWING CONVENTIONS
CONVENTIONS GRAPHIQUES

$adqpiel avendongp:

I
A\

masonry (usually brickwork)
magonnerie (brique généralement)

0§:qm005 (6§:c9doizmpodaydes:)

masonry : later addition
magonnerie : addition ultérieure

0§:§320005 (ny)‘so?:@égﬁarﬁ)

virgin soil (underground structures)
terrain naturel (structures souterraines)

wm03efe (efgemmndmesonimdiqp:)

debris covering floor
gravats masquant le sol
@ﬁ:ﬁéco'rogéeqé:mé:qc:n:ca.)o:ﬁéa 2

stone inscription, or inscription shed
inscription sur pierre, ou abri a inscription
Gcomnoden (:z?uu?o%)o(mtrfmm{.

main lines of vaulting
lignes principales du voltement

3380’)33%:0?%@:G08(\$£:(ﬂ9!

missing section
partie détruite
00’582330:G3)9.’.§$é:

upper exit of staircase
issue supérieure d’'un escalier
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2 STRUCTURES SURROUNDING MONUMENTS

ABORDS DES MONUMENTS

GﬁléGU')’Jé 3’86@’)0’33’389' Col @ﬁ OO’SO% U)é3380533(36EiP
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a - platform
b - enclosure wall
¢ - gateway
d - stairway

a - terre-plein
b - mur d'enceinte

¢ - pavillon d’entrée

d - perron



3 TEMPLES
31  CENTRAL-SHRINE TEMPLES
TEMPLES A CELLA CENTRALE

BeouSead|Cevengnep o2 (nsmEaRnmarudoyé§eargarepiqp:)

1580

475

a - central shrine a - cella centrale
b - vestibule b - vestibule

c - passage Cc - passage

d - entrance hall d - hall d'entrée
e -porch e -porche

f - lateral porch f - porche latéral
g -forepart g - avant-corps
h - niche h - niche

i -internal staircase i - escalier interne
j -window j -fenétre

k - aperture k -jour

|

- screen-wall I - murécran

a -mooudeddo o805
Rt raal lerair]
b -m0qs
€ -[godogicod
d -cqemntase(d
e -molydesont
f -comoledeant
< <
g -cmeoCcIeg

h -gdmd

i -glnéc8§ecyal:
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j -[ooéevlad

k -cepiooé:aslade
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TEMPLES WITH A SOLID CORE
3.2 TEMPLES A NOYAU PLEIN

33(\30590’.8[806&7)?3?613 (:U‘D

L a -moudedc
a - solid core a - noyau plein b -o[53005c0é
b - corridor b - couloir ¢ -mopéo[Buodand
¢ - inner corridor ¢ - couloir interne d - =cco[Boodewd
d - outer corridor d - couloir externe e -[GoSoycod
e -passage e - passage f - 308 0gopdodod
f -shrine f -cella . g -onemnied el
g -entrance hall g - hall d’entrée B sesds
h -vestibule h - vestibule : gﬂi & &
i -porch i - porche I
j - lateral porch j - porche latéral | e
k -staircase k - escalier k -co3écdiocys
I - window | -fenétre I -[gonticood
m - internal opening m - fenétre interne m - 30p¢ Modfgont

n - forepart with porch n - avant-corps avec porche N - odcaonéad ooages agadorad



3.3 TEMPLES WITH CENTRAL SHRINE AND CORRIDOR
TEMPLES A CELLA CENTRALE ET COULOIR
0§D ?o%c*:% s& om’go)@uo%coé ol GOMQNEP 9P - central shrine

c - inner passage

- corridor

- outer passage

- entrance hall

- porch

- lateral forepart with window

- window

- staircase

- roof shrine
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- cella centrale

- passage interne

- couloir

- passage externe

- hall d’entrée

- porche

- avant-corps latéral avec fenétre
- fenétre

- escalier

- sanctuaire en toiture
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3.4

A - main body
B - upper parts
a -terraces

b - square tower

A - corps d'édifice
B - parties hautes

a
b

SINGLE-STOREY TEMPLES
TEMPLES D’UN NIVEAU

G)éCO(f)C\%Cﬂ’gQO?G‘[’) QP

- terrasses
- tour carrée

A - cr%rv%cs(f)é

B - mcoTsoé:(aaO)O'Sas$§ qp
a -ogudaolqp

b - s comd



3.5 TWO-STOREY TEMPLES
TEMPLES DE DEUX NIVEAUX

R e

A - ground floor
B - upper storey
C - upper parts

a - ground floor with solid core

b - upper storey with central shrine
¢ - lower terraces

d - upper terraces

e -square tower

A - rez-de-chaussée
B - étage
C - parties hautes

a -rez-de-chaussée a noyau plein
b - étage a cella centrale

¢ - terrasses inférieures

d - terrasses supérieures

e -tourcarrée
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3.6 THREE-STOREY TEMPLE : 918 Thisa-waddy
TEMPLE DE TROIS NIVEAUX

) 00O OPEN:ED
DAoL RS

A - ground floor with solid core
B - upper storey with solid core
C - tower storey with central shrine
D

- upper parts
a - lower terraces
b - upper terraces
¢ - square tower

A - rez-de-chaussée a noyau plein
B - étage a noyau plein

C - étage sous tour, a cella centrale
D - parties hautes

- terrasses inférieures
- terrasses supérieures
- tour carrée
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3.7
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FOUR-STOREY TEMPLE : 1597 That-byin-nyu
TEMPLE DE QUATRE NIVEAUX

aco:008caS gorep 33

- ground floor A - rez-de-chaussée

- lower entresol B - entresol

- upper storey C - étage

- upper entresol D - couloir sous terrasses
- upper parts E - parties hautes

- lower terraces a - terrasses inférieures

- upper terraces b -terrasses supérieures
- square tower ¢ -tourcarrée

- spire d -fleche
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A
B
Cc

-2

-——a o a0

4 STUPAS (1)
STUPA (1)

ogogpi(2)

- accessible terrace
- inaccessible terrace
- stairway

- square terrace
with 4 projections

- octagonal terrace
with 2 projections

- projection

- bellshaped dome

- conical spire

- umbrella

- corner stupa

- corner urn

- corner amortizement

A
B
Cc

- terrasse accessible
- terrasse inaccessible
- escalier

- terrasse carrée
a 4 avancées

- terrasse octogone
a 2 avancées

- avancée

- déme en cloche

- fleche conique

- parasol

- stupa d’angle

- urne d’'angle

- mitre d’angle

A - copomic003§05008:0056a00g05a0¢
B - cooomn:condgodeudienodeonugudsod

C - 505006:c00000:
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MONASTERIES
5 MONASTERES

R§ (B eorpSiqp:
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ol
d ol
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®
540
a - multiple-cell a - monastere a - 2IGPoSORETRG (et
monastery a cellules multiples b -modSnep:es:

b - central cell b - cellule centrale ¢ -copciedicoS(oanamiesqs)
c -cell ¢ -cellule d - mcoudSegarnamandan:(gromniesmniep
d - cou(tyard d -cour . e -o[Bocsewd
e - corridor e - couloir f - oqofossl:clod
f - front door f - porte frontale g - con:0fodsl:adlod
g - lateral door - porte latérale h - CaSosaes
h - axial niche h - niche axiale : 2 ki T
i -forepart i -avant-corps S
j - timber pavilion j - pavillon de charpente - 09:”?’:?“’3”‘9”5
k -roof line k - trace du toit k - 3:*3-’@9?11.‘19 . e
| - stone socket I - base de pilier en pierre I - opdesmmssmpmgad
m - stone plinth m - bordure de pierre m - 0536mpadoy:comtons:
n - timber floor n - plancher de bois n - 2600xm6:aé:



6 UNDERGROUND STRUCTURES
STRUCTURES SOUTERRAINES
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. A - deemaodpeéonep
A - underground temple A - temple souterrain B - dscmondpelomps
B - underground monastery B - monastére souterrain
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a -shrine a -cella W -ogfbdrelneped )
b -entrance b -entrée b - Ofc‘f"" .
¢ - gateway ¢ - pavillon d'entrée ¢ - ‘faocf“]m ; . .
d - central courtyard d - cour centrale d - »ovudeganamadan [randeoniep
e -stairway e - escalier d'accés € - GoVmD MO
f -tunnel f - tunnel f -pudcdaneslé
g -cell g -cellule g -ooep @ godadmad cud
h - axial niche h - niche axiale h -sgogyéedmdslé



7 ELEVATIONS
FACADES

woEmadaéogé qp

- forepart with porch

- forepart with window
- forepart with apertures
- forepart with niche

- blind forepart

- window

- lateral porch

- brick grille built by
Dept. of Archaeol. to
restrict access to temple
(not drawn on plans)

SO =-oaoao0oon

a - avant-corps avec porche
b - avant-corps avec fenétre
c - avant-corps avec jours
d - avant-corps avec niche
e - avant-corps aveugle
f -fenétre

g - porche latéral

h - claustra de brique
construite par le Dép. d'archéol.
pour contrdler I'accés au temple
(non dessiné sur les plans)
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8 UPPER PARTS
PARTIES HAUTES

ool 8053  qp:

361

a -csléci ¢

a - bellshaped dome a -déme en cloche b -cslé qb
b - ringed conical spire b - fléche conique annelée € -apab
¢ -umbrella ¢ - parasol d - excdeoiofad(engng)
d - crowning block d - massif de couronnement e -udmd
e - axial niche e - niche cardinale f -coonécodd
f - corner stupa f -stupadangle g -cwaffgan
g -comer turret g - tourelle d'angle h -cco coonéogus
h - square terrace h - terrasse carrée I -op§ comé
i - square tower (sikhara) i -tour carrée (sikhara) i - 48008 aopamn
j - exterior staircase j - escalier extérieur K - conoms coms
Kk - pyramidal square tower k - tour carrée pyramidale o084 S

. I - ovéeoudsdelgodogud
1 - 12-sided terrace | -terrasse & 12 pans P L
m - tiered tower (pyathaf) m - tour a faux-étages (pyathat) ™M * RG22
n - flat roof n -toiten terrasse N -gicae ¢ .
o - curved sloping roof o - toit galbé en pente 0 - aolefzecyng sont
p -square spire p -fléche carrée P -8
q - corner amortizement q - mitre d'angle q -qf

*the entire appendix 2 is taken from UNESCO/EFEO publication Pierre Pichard, Inventory of Monuments
at Pagan, Volume 1.



STRUCTURE RAPID CONDITION ASSESSMENT CARD Monument Number/Name:
BAGAN, REPUBLIC OF THE UNION OF MYANMAR version8 03/16

1. IDENTIFICATION OF MONUMENT & DETAILS OF INSPECTION

Name of Monument Monument Number Main Entrance Orientation

Type of Monument
O Temple O Stupa O Monastery O Underground Structure O Archaeological Element / Surrounding
Structure (e.g. wall, gate) O Other (specify)

Location Description (include locality number if known)

Location GPS Coordinates (Lat/Long) and Elevation (Above Sea Level)

Topography
O Plain O Elevated ground O Slope O Depression O Hilltop O Valley O Other (specify)
Previous Intervention Previous Investigation and Report
O Conservation (structural) O Conservation (chemical) | O Documentation O Field Observation
O Re-plastered/whitewashed O Restoration O Survey O Technical Report O Other (specify)
O Reconstruction O Excavation O Other (specify) D intion:
Date of intervention (if known) and Description: escription:
Inspector (s) Name Inspector (s)’ Institution
Inspection Date Weather Condition on Inspection Date
O Raining O Not Raining
Type of Inspection
O Regular Inspection O Emergency Condition Assessment O Rainy Season Inspection

Remarks (in case of emergency assessment):

3. LEVEL OF PRIORITY AND RECOMMENDED ACTIONS

Monument Grading Value factors (taken into account for prioritization)
O GradeI 0O Gradell O Grade III O No Grade
Overall Severity Magnitude of Observed Degradations Overall Extent of Observed Degradations
O High O Medium O Low O Partial to Total OPartial O Limited
Overall Condition Rating — Current (based on severity and magnitude of overall degradations)

O Very Bad O Bad O Poor OFair O Good
Remarks:

Overall Risk Rating
O Very High O High O Medium O Low O Very Low

Remarks:

Immediate Action(s) Needed

O Vegetation clearance O Waterproofing O Drainage improvement O Partial masonry repair

O Locking gate and fencing O Other (specify):

Action(s) Needed

O Emergency action needed O In depth condition assessment O Mural and decorated surfaces assessment [ Further research
O Minor Conservation O Relocate development proposal O Improve previous restoration

O No action needed (stable condition) O Other (specify):

Level of Overall Priority (to undertake action(s) needed)

O Urgent O High O Medium O Low
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STRUCTURE RAPID CONDITION ASSESSMENT CARD Monument Number/Name:
BAGAN, REPUBLIC OF THE UNION OF MYANMAR version8 03/16

Remarks:

Safety concerns (danger for visitors)

O Yes O No If ‘yes’ please specify:

Recommended Future Monitoring Schedule

O Every month O Every 6 months O Every year O After each rainy season 0O Every 2 years O 3-5 years O Other (specify)
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STRUCTURE RAPID CONDITION ASSESSMENT CARD
BAGAN, REPUBLIC OF THE UNION OF MYANMAR version8 03/16

Monument Number/Name:

2. CONDITION ASSESSMENT
Structure (TEMPLE and MONASTERY

O Ground floor O 1st floor O 2™ floor 03" floor
A B C D E F H - -
= ) c E:; .g ) § o
EXTERIOR 9 E .g -% %, gg 8\:"’: E g g E 2 Description/Remarks
sl s | %| % 8_8| 8| sE| 8| feo| g5 €28 |52
5| ©c o o T O Ik Sp 5 fo ~| sk| &8 a
(@] 0o o (@] [a Nl > an (@) on= oWw| 0L s
E
. S
Spire W
N
Square g
1 | Tower/Circular W
Dome/Tower N
E
2 Corner S
Tower/Stupa W
N
E
S
3 Roof W
N
5 E
= Terrace (1,2,3), S
ol 4
£ wall W
w N
. E
Main Body S
5 (cornice, wall, W
base) N
E
6 Entrance Hall S
W
N
Porch E
S
7 W
N
E
8 Lateral Porch S
W
N
Degradation Observed in Immediate Surroundings (i.e. platform, apron, etc.):
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STRUCTURE RAPID CONDITION ASSESSMENT CARD Monument Number/Name:
BAGAN, REPUBLIC OF THE UNION OF MYANMAR version8 03/16

A B C D E F G H I
= g = 2
C - ~~ ) o
S 2 c| 8 z N 02 E
® © i} © ) < on 8 3 L.
INTERIOR g g 5 E=] C oA Q- vy z Description/Remarks
Q e ~ ~ = > 3 @] J © C e o8 8 o
© o © [E] o © [ [ ~ a = [ £ 0 e 8 46
3| o g 8 T 0 | 8| ®|8 53 5% 58a |2
O| o o O [aYal > a J|d ono | oM OQo 5 o
9 Porch/front door
Vault
Lateral Porch/lateral
10 | door
Vault
11 Vestibule
Vault
Entrance Hall
12
Vault
= Passage
5113 9
—
2 Vault
5
Corridor (Int or Ext)
14
Vault
Staircase
15
16 | Solid Core
Shrine / Central Cell
17
Vault
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STRUCTURE RAPID CONDITION ASSESSMENT CARD Monument Number/Name:
BAGAN, REPUBLIC OF THE UNION OF MYANMAR version8 03/16

CONDITION ASSESSMENT
Structure (STUPA)

A B C D E F G H I
—
c .S é c g 0} g é
'% v é g -% :.3, 2 > %% £ gg 2 Description/Remarks

Sl 5| 5| %| v|l® A ©| 55 x| s|2%d 5 |££g e

2l 3| ®| ¢| |8 § ©| 88 T| 5| s3]sx =822

o] (®] [a i} O | OO > an = (@] ong ow 0o &|
E
. S
Spire W
N
E
1 Tower/ S
Dome W
N
E
2 Upper S
Terrace(s) | W
N
E
3 | Corner S
Stupa W
N
E
4 | Lower S
Terrace(s) | W
N
E
, S
5 Stairway W
N
E
S
6 Base W
N

Degradation Observed in Immediate Surroundings (i.e. platform, apron, etc.):
Other Types of Monuments Underground structure and surrounding elements (e.g. wall and gate)
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STRUCTURE RAPID CONDITION ASSESSMENT CARD
BAGAN, REPUBLIC OF THE UNION OF MYANMAR version8 03/16

Monument Number/Name:

Decorative Elements (e.g. stucco, mural painting, glazed plaque, stone carving, sculpture, statue, flooring, and other decorative elements)

Type of Decorative Location Degradation Type Damage Extent (size) Description Decorative Photo
Element (Architectural Severity of Damage Surface Number
Element) (CHOOSE: (CHOOSE: Assessment
HIGH, TOTAL/ Needed: YES
MEDIUM,LOW) | PARTIAL/ or NO
LIMITED)

Risk Assessment (based on common threats such as Animal Impact, Earthquake, Fire, Flood, Inappropriate Restoration, Pollution, Rain, Theft/Looting, U

rban Development, Vandalism)

Potential Threat(s) Exposure Related Risk/Potential Impact Probability Severity of Risk Level
Vulnerability (likelihood) potential
Factors Impact
o High o High o Very High
o Medium o Medium o High
o Low o Low o Medium
o Low
o Very Low
o High o High o Very High
o Medium o Medium o High
o Low o Low o Medium
o Low
o Very Low
o High o High o Very High
o Medium o Medium o High
o Low o Low o Medium
o Low
o Very Low
o High o High o Very High
o Medium o Medium o High
o Low o Low o Medium
o Low
o Very Low
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STRUCTURE RAPID CONDITION ASSESSMENT CARD Monument Number/Name:
BAGAN, REPUBLIC OF THE UNION OF MYANMAR version8 03/16

Sketch of Monument with location of disturbances; use combination of letters (for kind of degradation) and numbers (for location)
assigned to each condition table to locate disturbance.
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