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Executive Summary and Overview

INTRODUCTION

This report presents two important documents relating to the conservation program for the
Shunet el-Zebib developed as part of the EAP sub-project "Documentation and
Conservation of Pharaoh Khasekhemwy's Funerary Monument at Abydos:" (1) a

statement by Architectural Team Leader William C. S. Remsen of the basic approach and
conservation philosophy to be employed in work on the monument, and (2) the detailed
description of the conservation methods for the Shunet el-Zebib developed by Mud Brick
Conservation Specialist Anthony Crosby, in conjunction with Architectural Team Leader
William C. S. Remsen.

The statement ofbasic approach and conservation philosophy is in response to a request for
clarification of these issues bv the EAP after review ofProsress Report No. 2

An initial draft of the specifications, prepared by Crosby and based on the results of the
initial examination of the monument by Remsen, Crosby, and Power in Field Season I, was
submifted to the sub-project directors in December, 2000. After review, it was determined
that significant revisions were necessary, revisions which would be based on close
consultations between Crosby, Remsen, and the Sub-project Directors, as well as on
additional on-site observations and the initial testing of select conservation methods by
Crosby in March, 2001. The specifications as presented here reflect the results of those
consultations and tests.

The initial survey of the Shunet el-Zebib in January, 2000, (during Field Season I) by
Remsen, Crosby, and Power revealed a range of processes of collapse, decay, and erosion
which have in the past and continue to affect the monument adversely and threaten its long-
term survival. The primary factors threatening the monument can be summarized as (in
order of conservation priority): (1) structural failure, (2) weathering, (3) insect damage, (4)
human activities. In the conservation program, the highest priority (due to the highest level
of threat) is given to mitigating multiple existing and potential structural failures, which
could result in catastrophic large-scale losses to the integrity of the monument. Damage
from weathering (wind and water action) and insects (mud wasps) is significant (medium-
level tfueat) and immediate action is recommended. Threats from human activities are less

pressing and are seen as potential, requiring planning for site management in the future.

Remsen outlines the basic philosophy to be employed in conservation interventions on the
Shunet el-Zebib. The starting point will be to maintain the existing character of the
monument as a ruin, with a 5000 year history, and in relationship to its environment.
Conservation interventions will address structural and decay problems but will be done so

as to blend with the existing fabric of the monument and to maintain the color and texture

of the walls insofar as possible. The most significant interventions are structural in nature

and for the most part involve the addition ofnew brickwork, which will be keyed into the
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original construction so as to preserve or re-establish structural integrity. Materials to be
used will be those employed in the original construction. New bricks will be of the same
size and shape as the originals. They will be laid so as to maintain existing masonry
courses and to maintain the irregularity of the existing wall surfaces. In general, new
brickwork will be set back from the existing face of the wall so as to preserve indications
of the holes and voids that will be filled. The notion is that conservation interventions will,
insofar as possible, not be immediately apparent to the casual observer, but will be easily
detectable to the trained eye. For a related discussion of the basic conservation approach,
see the Conservation Specifications. Section 04200.

All conservation methods must be monitored while in process and a plan will be developed
for short and longer term monitoring. Changes may be called for to the conservation
methods once they are employed on t}re monument and depending on the circumstances of
individual repairs.

CONSERVATION METHODS

The Conservation Specifications report was prepared by Anthony Crosby, sub-project Mud
Brick Conservation Expert, in conjunction with William Remsen, Architectural Team
Leader, of Intemational Preservation Associates, Inc. This report provides technical details
and methodology for the range of conservation interventions which are recommended for
the Shunet el-Zebib. Examples of areas in which each of the methods is appropriate are

illustrated.

The Conservation Soecifications report presents in section 04200 a discussion of general
approach, priorities, including emergency stabilizations and permanent conservation
interventions, and general methodology, including organization of work crews, tools, and
materials. As noted above, much of the conservation interventionary work on the Shunet
el-Zebib will involve the addition ofnew brickwork to mitigate threats of structural failure.
Thus, an important aspect ofthe conservation work is the manufacture ofnew mud bricks,
which is discussed in section 04210. Some aspects ofthe manufacture ofnew mud bricks
may be altered after the results of materials analysis on the ancient bricks and mortar, to be

obtained in the near future, are reviewed. In limited areas of the upper portions of some
walls of the Shunet el-Zebib, extreme wind scouring has occurred and will probably
continue in the future, which may call for the application of a protective sacrificial surface
rendering, section 04220. As the application ofsuch a rendering could substantially alter
the texture and appearance of the wall surface its use will be limited. Structural cracks
occur throughout the walls ofthe Shunet el-Zebib, and the repair ofthese cracks is covered
in section 04230. Three methods of crack repair are discussed: new construction, which
involves the replacement of damaged mud brick masonry, crack filling, and mechanical tie
repairing. Original surface plaster of the walls of the Shunet el-Zebib exists only in limited
areas above the present ground surface. In some cases, these areas of preserved plaster
may be in immediate danger of collapse and intervention may be called for. Plaster
stabilization is discussed in section 04235. Mud grout, discussed in section 04240, will be

used to fill cracks, voids, and holes, as well as the replacement of mortar joints in existing
masonry, in instances where the filling of voids is required and where access to voids with
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hand tools is difficult or impossible. As noted above, new mud brick construction, section
04250, will constitute the primary conservation method for the Shunet el-Zebib. It will be
used to buttress vertical wall ends in danger of collapsing, to fill wall base voids which
threaten major sections of the walls with collapse, to fill holes and voids in the walls which
represent localized areas ofongoing or likely collapse, to replace missing segments of wall
where necessary to prevent structural failure, as well as in the addition of sacrificial mud
brick caps to some wall tops and in the reattachment ofpilasters on the fagade of the main
enclosure wall. The primary purpose ofthe addition of new mud brick construction to the
fabric of the monument is to provide structural integrity where it is currently lacking. As
noted in previous reports, damage from mud wasps or homets is substantial in some areas
of the Shunet el-Zebib, affecting the structural integrity of the walls. The removal of the
nests of these insects from the walls is discussed in section 04255. While the approach
presented here was tested in March, 2001, it may be altered after consultation with
appropriate experts. Section 04260 presents the method to be used to mitigate the risks to
the monument posed by large voids in the lower portions of the walls. For the most part,
the solution to these structural problems is the addition of new supporting mud brick
masonry. In some cases, voids may be hlled with a combination of mud brick masonry and
sand bags filled with soil cement, although in no cases would the latter be visible in the
finished repair. Similar techniques will be employed in the repair of smaller holes and
voids, as discussed in section 04270. The addition of protective sacrificial mud brick wall
caps is covered in section 04280. Such wall caps will have a minimal impact on the
appearance of the monument, particularly as seen from ground level, and will provide
substantial protection to the wall tops from human activity, such as walking, and from
natural forces such as wind and rain. One of the most important visual characteristics of
the exterior fagade ofthe main enclosure wall is the alternation of niches and pilasters. In
many cases, exposed pilasters are detaching from the wall. Techniques for pilaster
reattachment are presented in section 04290. lt should be noted that the methods outlined
here are seen as temporary, as continued exposrue of pilasters will result in their continuing
to erode. Longer-term solutions are to be considered. Section 04295 covers the method of
construction of sand bag buttresses, which are part of the temporary emergency
stabilization program, prior to permanent conservation interventions. The installation of
sand bag buttresses in the most critical areas was begun during Field Season III and will
continue in Field Season IV (fall,200l). In some instances, the temporary protection of
exposed portions of walls is necessary due to the level of other on-site activity. Sand bags
can be installed to provide this protection, as discussed in section 04297.

The statement of approach and conservation philosophy and the conservation specifications
provided here constitute a major step in the progress of the Khasekhemwy sub-project.
The conservation approach statement outlines the general aims of the sub-project for the
Shunet el-Zebib, and the Conservation Specifications describe the means by which these

aims will be accomplished. These submissions additionally position the sub-project well
for the commencement ofthe implementation of the conservation interventionary measures

developed here, subject to review and approval by the Egyptian Antiquities Project.
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The sub-project directors and the sponsoring institutions (lnstitute ofFine Arts, New York
University; University of Pennsylvania Museum; Yale University) remain committed to
achieving the goals of stabilizing the monument and doing what is necessary to ensure its
long-term survival.
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Statement of Basic Approach and Conservation Philosophy
for the Shunet el-Zebib
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By William C. S. Remsen, Chief Architect and Team Leader, Intemational Preservation
Associates, Inc.

All conservation projects go through a series of steps. The steps to date and basic
intentions for the conservation ofthe Shunet el-Zebib will be discussed below.

The first step was to determine the value of the structure to the various parties, or
stakeholders, involved. The obvious values of the Shunet el-Zebib ancient monument
(described elsewhere) were well known to the archaeological community, the Yale-Penn-
NYU Abydos Expedition (the Client, holder of the archaeological concession, and Sub-
Grantee), and the Egyptian Supreme Council of Antiquities (the Owner and ultimate
supervisor). The decision to try to conserve the monument was an easy one.

The second step was to find a way to pay for this work. Funding for conservation was
secured from The Egyptian Antiquities Project ofthe American Research Center in Egypt
(the Grantee and Grant Administrator), utilizing USAID (the Granting Agency) funds.
This funding source's primary interest is in the conservation and presentation of Egypt's
cultural heritage as a mechanism to encourage cultural tourism and general economic
growh, as well as a way to protect Egyptrs world-class cultural patrimony.

The third step was to initiate the conservation program. International Preservation
Associates, Inc. was selected to establish a multidisciplinary team of intemational
conservation experts (the Team) to develop and implement a conservation program for the
Shunet structure. A preliminary scope of work and work schedule was proposed and
accepted.

The next part of the conservation program was to study and document the monument.
Intensive field work by the Team's preservation architect, structural engineer and mud
brick conservator in January 2000 revealed a great deal about the Shunet's original
construction and evolution, its current state of preservation, and the causes of its decay.

Efforts to quantify the rates of decay were made and monitoring of conditions was
initiated. Based on what remains were visible and accessible, hazardous conditions and
risks were prioritized and schematic interventions proposed. These findings were
discussed in the field with the Associate Director before the Team departed and were also
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included in the Site Visit No. 1: Preliminary Report. It must be noted that unknown (and
probably considerable) portions of the Shunet are still buried, and documentation,
evaluation, and conservation ofthese areas can only take place after these areas have been
exposed by professional excavations by the Expedition's archaeologists. The Team has

completed in 2001 a Photogrammetric Survey of the currently visible portions of the
Shunet, resulting in remarkably accurate rectified mosaics of complete elevations and cross
sections. These are extremely valuable in many ways, including qualifying and
quantiling current conditions, establishing a baseline to evaluate future physical changes,

and documenting the original construction techniques. The Photogrammetric Survey is
scheduled to be completed in 2002 after the remainder ofthe Shunet is excavated.

Although rough field tests were valuable in estimating material characteristics,
representative samples of ancient and modem bricks and mortar materials have been left
with the Client for submission to an Egyptian or American laboratory for materials
analysis. These are specified in Site Visit No. 2: Preliminary Report. The results of this
analysis, which should clarify the exact composition and characteristics of the ancient
bricks and mortar as well as that of the available modern soil, sand and clay samples, are
valuable in understanding the physical performance ofthe ancient structwe, and should be
used to specifr the raw materials to be used in the manufacture ofnew bricks and mortars.

INITIAL FINDINGS & RECOMMENDATIONS

The details ofthe initial findings can be found in the over 400 pages of the three illustrated
field report volumes, Vol. I Architectural Documentation Reoort No. 1, Vol. 2 Final
Stnrctural Reoort, and Vol. 3 Mud Brick Cons , all submitted to
the Client for distribution, review and discussion. It was essential for all stakeholders to
carefully evaluate these findings and proposals and to initiate dialogues in order to permit
the Team to efficiently develop more detailed conservation solutions and Specifications.
The optimal, agreed-upon solution can only be derived from extensive communications
between all interested parties. It is also clear that even carefully developed proposals must
be modified as conditions and information change in the field and as interventions are
completed and evaluated. A summary of the critical findings is repeated below. See the
Executive Summary. Vol. l, pages ix-xii.

Very urgent and immediate actions were found to include the following:

Failing wall sections need to be stabilized with temporary buttresses.
Wall undercuttings need to be cleared out and filled with new well-bonded mud
brick masonry. These dangerous and infricate tasks must be carried out with

Threat (by priority) Threat Level Ursencv of Response
1. Structural Failure
2. Weathering
3. Insect (Hornets) Damage
4. Human Activities

Highest Threat
Medium Threat
Medium-Low Threat
Potential Threat

Very Urgent Response Needed
Immediate Response Needed
Immediate Response Needed
Future Res nse Needed
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elaborate safety precautions, including protective temporary scaffolding and sand
bag buttressing.

. Major cracks need to be stitched together, grouted and filled as individual
circumstances require.

. Hornets need to be neutralized to protect the walls and to permit worker access.

. All unrestrained end walls need to be supported with massive mud brick
buttresses.

An additional type of important threat has been made clear by observations during the first
and second field seasons. These are discussed in the final Conservation Specifications and
Site Visit No. 2: Preliminary Report. This threat concerns the protection of fragile
surfaces and the architectural details exposed by archaeological excavations. These
sensitive, non-movable, non-structural, architectural elements, such as gypsum plaster
renders, (as well as organic archaeological remains) are threatened in two ways. First,
upon excavation they are subjected to rapid and extreme environmental changes, especially
changes in temperature and relative humidity. These changes can destroy sensitive remains
very quickly - even within hours of excavation. The protection of newly excavated
archaeological objects is a well published subject and the same basic approach needs to be
applied to the architectural remains.

The second issue deals with what to do with these materials after they have been excavated
and studied. Traditionally, they would simply be left to decay. But this is no longer
considered responsible behavior. Realistically, under the conditions of the Shunet,
reburial is probably the best solution for the fragile architectural elements. If sensitive
excavated architectural remains are not protected, they will simply disappear. The
perfectly preserved white plaster renders exposed by Ayrton's excavations of 100 years ago
are almost completely gone. Even if the ancient plaster was conserved with modern
materials and techniques (at astronomical cost), leaving it exposed to the elements would
still mean its destruction. Plaster exposed in 2000 was observed to have decayed
significantly in one year. This plaster was reburied in 2001. It would be responsible to
ultimately consider the reburial of the Shunet up to the 1900 surface level (which is clearly
delineated) to protect the best preserved parts of the monument.

This being said, the excavators and the architeclural and photogrammetric documentation
team must work hand in hand with the conservation team in a careful choreography to
maximize the data retrieved while minimizing the damage to the ancient structue. It is
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The first step is to minimize and slow the environmental changes as much as possible.
This could include excavating in the cooler part of the day in the shade of a temporary
shelter. The exposure time should be minimized as possible before the elements are
properly reburied after full documentation. Carefully monitoring local relative humidity
and temperature will aid in managing the changes. Temporary sheltering or reburial should
utilize permeable, buffering materials to cushion the environmental shock. A second
permeable marker layer should be added stratigraphically higher to alert future excavators
to the existence of fragile material below. The exact actions taken would depend on the
materials, the conditions found, and future research and documentation needs.
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recommended that a full time, qualified conservator with extensive field experience
conserving architectural remains on excavations be on hand to protect and to stabilize the
fragile remains as they are exposed, to temporarily protect them until they are fully studied
and documented, and to oversee their proper reburial. Ideally this person could also
function as an objects conservator. This conservator would need extensive conservation
supplies and equipment as well as a significant financial commitment to deal with
potentially complex, unknown future needs. Nevertheless, it is ethically and professionally
appropriate to follow this recommendation to protect such important and fragile heritage
remains.

A footnote to the human activities threat is the rapid erosion of exposed wall tops by
workmen's (and visitors') feet. All archaeological remains subject to significant foot traffic
should be sheathed in layers of protective sand bags and reburied. Even if these areas are

to be excavated in the future, temporary protective layers should be added. Several
exposed areas were protected in this way in 2001 .

PHI ONS

As pa of the intervention design process, it was important to establish a valid
philosophical approach in harmony with current professional practices and the appropriate
international conventions and standards for the proposed conservation interventions. The
basic philosophical conservation concepts listed in Vol. 1, pages 2-4 are repeated below
(with minor additions). Further discussion is found in the Conservation Soecifications,
pages 04200-l to 04200-24.

As much as possible, it is the project's intention to utilize local materials, local craftsmen,
and traditional techniques to conserve the monument. All interventions should be as

unobtrusive as possible with minimal damage to original fabric.

The full conservation program will be developed in conjunction with the Project Directors.
It will take into consideration the pragmatic and philosophical issues associated with the
archaeological, financial, safety, time, manpower, and other factors. The work will evolve
as necessary to respond to changing conditions and new information. All existing
conditions and interventions will be carefullv documented.

It cannot be overly stressed that the preservation of a historic monument is the result of a
continuous program of maintenance and repair. No single campaign of conservation can
produce a magical solution that will provide etemal protection. A single conservation
campaign can remedy the existing problems and stabilize the situation for a certain period
of time. However, it produces only a lessening or a temporary cessation of the rate of
decay of the monument unless maintenance and repair are continued ad infinitum. Due to
the extremely dry local climate, its isolated location, its massive construction with simple,
uniform materials, and good luck, the Shunet has survived remarkably well for almost
5,000 years without any conservation or apparent maintenance. Nevertheless it has

survived only as a ruin, not as a functional building, whose purpose and original condition
are not clearly legible today.

August, 2001, page I 1
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The Conservation Project at the Shunet shall endeavor to conserve the remaining portions
of the monument in their current state as fully as possible within the technical, aesthetic,
financial, and practical restrictions of the Grant. These conservation interventions are

intended to repair major structural and decay problems and to improve site safety for
visitors. The project does not intend to rebuild the Shunet or retum any or all portions to
their original state, even if these could be accurately known. The reconstruction of specific
portions of the Shunet for didactic or security reasons is beyond the scope of the cunent
project, although such actions may be considered in the future. All interventions are
designed to last as long as possible with the minimum of maintenance, so that the Shunet
can continue to survive for many future generations.

3.1 Philosophical and Ethical Conservation Standards

The Team shall follow the philosophical and ethical standards for professional
conservation, which have been clearly stated by Fielden (1989):

"The following standards of ethics must be rigorously observed in
conservation work:

(l) The condition of the building before any intervention and all
methods and materials used during treatment must be fully documented.

(2) Historic evidence must not be destroyed, falsified or removed.

(3) Any intervention must be the minimum necessary.

Any proposed intervention should: (a) be reversible, if technically
possible, or (b) at least not prejudice a future intervention whenever this
may become necessary [or technically feasible]; (c) not hinder the
possibility of later access to all the evidence incorporated in the object;
(d) allow the maximum amount of existing materials to be retained; (e) be
harmonious in color, tone, texture, form, and scale, if additions are

necessary, but should be less noticeable than original material, while at
the same time being identifiable [as restoration work]; (f) not be

undertaken by conservators/restorers who are insufficiently trained or
experienced unless they obtain competent advice. However, it must be

recognized that some problems are unique and have to be solved from first
principles on a trial-and-error basis."
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Utilizing these statements as a foundation, and awaiting the needed input from all
interested parties, specific technical solutions to the observed problems, described in detail
in Volumes 1, 2 and 3, were developed in the over 100 pages of the illustrated preliminary
Conservation Specifications in 2000 and the revised final Conservation Specifications in
2001 with 150 pages. These were written by Anthony Crosby, preservation architect and
mud brick conservation expert, with contributions from William Remsen. Draft versions
of the preliminary Specifications were transmitted electronically for initial distribution,
review and comment and the final version was ultimately submitted for review by all
concerned parties. Careful lists of needed materials and tools, that were to be secured
before the conservation work could proceed in an efficient manner, were included. See
pages 04200-10 to 04200-13.

These comprehensive Specifications are divided by type of intervention with a discussion
of sequencing. Twenty-four prioritized locations of typical types of conservation
interventions are listed in the Conservation Soecifications, pages 04200-3 to 04200-4 and
the exact techniques and materials needed are listed in Sections 04200, 04210, 04220,
04230, 04215, 04240, 04250, 04255, 04260, 0427 0, 0280, 04290, 04295, 0429'7.

It must be understood that conditions in the field may require deviations from the
Specifications as condition warrant.

PHASING OF THE CONSERVATION WORK

The initial conservation goal ofthe first conservation season [Phase One] was to perform
conservation interventions on a variety of typical problems which would represent the
general range of conservation issues to be tackled at the Shunet, Each successful
intervention would provide valuable information on the time and material costs for this
type of work and would permit the careful training of workmen and supervisors. This data
could then be used to estimate the needs for future work. The ability of the Team to
perform this initial goal is dependent on the resources provided in the field by the Client as

well as the cooperation and assistance of the archaeologists in investigating the areas to be
disturbed.

The work force was proposed to be made up of modular crews of local workmen (to be

recruited by the Client) plus a trained supervisor. Each crew was intended to be composed
of one master mason, one assistant mason and two to three helpers who would do manual
labor and fetch materials. It was intended that each crew would be initially directly
supervised by the Team as the basic concepts and techniques were explained and started.
The maximum number of crews who could work at the same time on the site was estimated
to be five, since more workmen than that would be difficult to manage and might strain the
supply lines and setup areas. Additional crews could be added with proper planning,
budgeting, and supervision.

August,200l, page 13
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Additional phases of conservation will be organized after the results of the first season are
reviewed and as funding and manpower permit. The Shunet is an eno(nous structure with
extensive conservation needs that will take a great deal of time and resources to resolve.

The fundamental approach to the conservation problems has utilized the scientific method.
Observed facts are explained with hypotheses based on previous experience. Hypotheses
are tested through further investigations and monitoring. Interventions are designed to
resolve perceived problems. Initial interventions are evaluated by appropriate criteria. The
intervention design is improved as necessary and the interventions are continued and
modified, as necessary, as time, budget and man power permit. As all experienced people
understand, all conservation specifications are adjusted in the field as specific situations
and conditions warrant. If the interventions are adequate according to the evaluation
criteria, the intervention must be considered successful.

The proposed conservation interventions primarily consist of the filling of large and small
voids, the stabilization of cracks, the buttressing of unstable masses, the reattachment of
smaller elements, and the limited application of sacrificial surface renders. The criteria for
evaluation include the technical performance, practical, {inancial, and aesthetic
considerations ofthese proposed interventions. These are discussed below.

Because ofthe unique physical characteristics ofmud brick architecture, the philosophical
criteria (as described above), the technical performance criteria, and the practical and
financial considerations, it is appropriate to utilize reversible mud surface renders and new
mud brick construction for interventions requiring moderate compressive strength and
material compatibility. The proposed interventions are primarily structural in nature,
mimicking the physical characteristics of the ancient masonry. Technical performance
failure would be indicated by continuing, damaging structural movement. This could be
caused by differential movement leading to further cracking, by inadequate strenglh due to
insufficient curing or poor brick materials, by inadequate keying due to poor technique, by
other poor intervention design, by insufficient bearing area or inadequate subsurface
strength, or by other unknown factors.

It must be remembered that there may be hidden, ancient design flaws, unknown
subsurface conditions, or hidden damage which may stymie modern conservation
interventions. Damage from future seismic forces or actions by vandals are beyond the
scope of these interventions. There are no guarantees; only the promise to do the bestjob
we can wil.h the resources we are given.

Practical and financial considerations deal mostly with the ability to get the job done in a

reasonable way. Mud brick and soil renders are cheap, locally available, understood by
local workmen with local tools and common techniques. Their use in this type of
intervention has a very long and successful history. This approach seems eminently
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reasonable and unassailable from general technical, practical and financial criteria. It may
be questioned for the sake of discussion, but it represents Intemational Preservation Inc.'s
professional opinion.

The only non-traditional materials proposed at this point are ones which add tensile
stength to areas of the walls that have cracked and are failing, primarily due to the ancient
use of stacked header courses. The use of tensile members in these areas, which are to be
hidden from final view, are sound from a structural perspective and essential to improve
future stability. Ideally, a tensile member to be used with mud brick architecture should be
flexible to allow it to be securely placed with minimum damage to the existing fabric and
to allow it to absorb minor wall movements, such as those due to thermal expansion and
contraction, without damaging the wall as would more rigid materials such as concrete or
large steel members.

The aesthetic considerations are the remaining criteria by which to evaluate the
conservation interventions. Ideally, any intervention would be essentially invisible to the
casual observer. However, it is necessary to differentiate between original and later
materials to permit a complete understanding of the building's history and to preserve the
authenticitv and the integritv of the monument. Practically, it is far easier to completely
camouflage interventions in fine art conservation than in building conservation. The best
one can generally do is to follow the intent presented in the following quotation, "the old
should proceed towards the viewer and the new should recede," (personal communication
from Laura Mora to William Remsen). In other words, if possible, the new interventions
should be less visually significant than the original fabric. Ideally, from both a distance
and from close up, the casual observer should be barely able to distinguish from the old to
the new, while a trained eye should see the differences clearly. In the real world however,
major architectural interventions are often, at least initially, more visible than one might
desire. Nevertheless, the monument is a ruin and all conservation interventions should
maintain the "ruin aesthetic" and the character currently visible.

It should be noted that there are noticeable variations in the ancient brick's color and
composition. Likewise, there may be minor variations in the components and the resulting
color in the new bricks and mortar. Over time, weathering by wind and rain will cover the
new brickwork with a film of deposited fine mud and dust similar to that coating the
ancient brickwork. This will serve to develop a visually homogeneous surface.

The new mud bricks will be fabricated with the ancient techniques and will have a surface

texture similar to that of the original ancient mud bricks - when they were new. However,
the new bricks will tend to be smoother than weathered 5,000 year old bricks and will have
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In order to visually integrate the new with the old, the same local materials will be used for
the new mud bricks and soil mortars and renders. However, the original quarry site(s) from
5,000 years ago are not known and the new raw materials may differ slightly from the
ancient.
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finer, easily-eroded sediments at the surface. The new bricks may also show chopped
stmw on their surfaces. The straw of the ancient bricks has been removed (probably eaten
by termites) fiom the ancient bricks and the resulting tunnels further eroded and expanded
by complex actions of a variety of insects and other minute creatures. These numerous
voids in the ancient bricks give their surfaces more texture and a slightly darker color due
to hole shadows than they originally would have had. This vermiculated, weathered
surface texture cannot be practically reproduced in new bricks, although modem insects
will inevitably remove new surface cut straw over time, leaving a more porous, slightly
darker surface close to that of the ancient bricks.

The size of the new bricks will be identical to the ancient, within the parameters of the
fabrication technology, in order to key new work into old and to replace and continue
existing masonry courses. The continuation of the existing masonry courses with ancient-
sized bricks will blend the new with the old. The new bricks will have identification marks
(a stamp with the year of intervention has been suggested in Vol. 1) to definitively
distinguish the new bricks from old ones, which had no observable marks.

The new mortar joints will be similar in size to the old, but both the horimntal and vertical
joints will be filled with mud mortar. The ancient vertical joints were often weakened by
being poorly mortared. This has led to differential erosion and excavation ofthe joints by
animals. The new work will be an improvement on the old. In order to decrease the
smoothness of the new work, it may be useful to strike and slightly rake out the joints to
provide small shadow lines around each new surface brick. This will increase the visual
texture and roughness of the new work and make it more similar to the present condition of
the ancient brickwork. Because the exterior running bond veneer of the Shunet has been
weathered away in the upper portions ofthe wall, only the ancient stacked header courses
are generally visible. The new masonry courses, which will be keyed into the old, will
continue the lines ofthe ancient courses, but will not match the visible bond type. The new
masonry will utilize alternating running bond courses, similar in concept to the altemating
oriented plys of plywood, to ensure structurally stable new masonry. The new masonry
fills will be strong in all dimensions, unlike the old, which had stronger and weaker
orientations. This coursing type is clearly different from the ancient technique used and
will serve to differentiate the old from the new.

The new masonry work will not have the great surface rou ss of the weathered ancient
wall surface, with its countless holes of all sizes and irregularities, but it will have a more
regular and uniform new surface. Additional roughness may be encouraged in a minor way
in the new work by allowing the new bricks to randomly protrude slightly and to be held
back from the line of the new work. Much effort must be expended to prevent any pattem
from forming in the surface of the new work. To distinguish the old from the new, the
bodies of the new masonry fills are to be held back slightly from the existing surfaces to
provide a shadow line, showing the outline ofthe void now filled. This will help preserve

the visual record of the evolution of the building, especially the large excavated cells.
Overhangs will be minimized to discourage homet nest-building activities.
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Two types of sacrificial surface renders are proposed for wall tops and other endangered
non-vertical surfaces. The first of these is proposed for lower wall areas that are visible
and subject to mechanical damage by unauthorized visitors. The weathered surfaces are to
be cleaned down to relatively solid material and one or two courses of new brick are to be
added. These bricks will mimic the inegularity of the ancient surface and will utilize a
variety of techniques to camouflage the new work. All new bricks will be marked on the
face with identifuing letters, but most of these will be placed face down in the most visible
areas.

The second type of surface sacrificial renders is to be utilized in areas that are generally out
of the line of sisht for most viewers. The proposed surface render is essentially identical
to the outwash eroded from the wall tops and seryes a valuable function in protecting the
original fabric. A great deal ofresearch has been conducted worldwide to test the value of
adding various synthetic resins and chemicals to this type of surface render. Up to this
point, no "magic bullet" formulation has surfaced. The use ofa simple, inexpensive, soil
sacrificial surface render will reduce the rate of decay and have minimal impact on the
structure. The proposed interventions in no way preclude the future use of more
sophisticated and expensive technical solutions as they are developed and funded.

These interventions are designed to be successful from an aesthetic perspective, although
the initial surfaces may be smoother and flatter than the eroded ancient ones. Over time,
weathering will make the old and new surfaces visually converge, while still permitting the
interested observer to note the difference.

Because each intervention is different from any other in detail, all interventions are
considered tests. Nevertheless, the written Specifications do take into account the
experience of many successful previous projects and should be quite close to what is
ultimately needed.

Evaluation of each intervention is conducted in three phases: in progress evaluation, short
term evaluation and long term evaluation. Before the intervention begins, the raw
materials, masonry units and mortar material will be evaluated by the conservators, and,
assuming the materials are satisfactory, test panels of the anticipated work will be
produced. A number of these were created in 2001. The precise techniques and results
will be evaluated by available interested parties and revised test panels created as necessary
to produce the desired result. These test panels will serve to train the local workmen with
the techniques needed and will allow for initial adjustments and refinements to the
Specifications. The test panels will also serve as baseline records of the proposed
interventions. Additional test panels or other forms of testing may be carried out as

necessary anytime during the intervention work.

In progress evaluation is conducted during the actual work. Each intervention is
monitored during the work and altered as necessary. Variations in materials, techniques,
temperature and humidity, and lighting may necessitate immediate changes in the

August, 2001, page 17

EVALUATING AND MONITORING: In Progress. Short term. Long term



ARCE Egyptian Antiquities Project
PHARAOH KHASEKHEMWY'S FUNERARY MONUMENT AT ABYDOS,2OOI

Specifications. Since the structural results of the intervention may not be immediately
obvious, the primary criteria for evaluation are practical, financial, and aesthetic. It is to
the advantage of the project if all interested parties would be able to evaluate the work in
progress and make constructive suggestions which might be incorporated in the subsequent
phases of the work.

Short term evaluations would take place after the specific intervention was complete.
The goal of the first conservation season was to select and "solve" a representative sample
of typical problems. Each intervention would be reviewed in terms of technical
performance, practical, financial, and aesthetic considerations. Any necessary
improvements would be immediately recorded and integrated into the Specifications for
use with future work. Again, it is to the advantage of the project if all interested parties
would be able to evaluate the completed work and make constructive suggestions.
Appropriate forms of monitoring would be set up to evaluate technical performance of the
intervention. Monitored characteristics could include structural movement, the rate and
quality of surface weathering, the infestation rate by nesting homets, and the rate of
sacrificial render loss.

It is very important to remember that most of the proposed interventions are time sensitive,
due to the precarious condition of the monument, and that it is critical to complete
protective structural repairs as quickly as possible. The evaluation process should not be
allowed to impede the conservation work unnecessarily. Mud brick masonry is relatively
flexible and adaptable and the primary areas of debate probably will concern aesthetic
results. Perfection is not achievable and it is better to complete much good work than to
endlessly argue over details while the monument collapses.

Long term evaluations would consider technical performance and aesthetic
considerations. It is recommended that, in general, the interventions should be evaluated
on a regular basis by a trained individual familiar with the pre-intervention conditions and
the intervention desiga and details. Utilizing documentation of original conditions and the
results of the monitoring program, the trained evaluator could review the performance of
the intervention over time. Of particular interest would be the data on rates of decay,
material performance, and structural movement. Special attention should be given to
interventions at potentially hazardous structural locations and with especially fragile
materials.

Evaluations should take place at least every six months for the first two years and then
yearly for the next five to ten years. Evaluations should also take place after specific
damaging events, such as major storms or seismic action. It would be useful to correlate
decay with recorded climatic data, as has been recommended in Vol. 1. If changing
conditions or degrading technical performances warrant closer observation, the period and

type of review should be made more frequent and more detailed. The ultimate long term
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Reviews of the conservation work and revisions to the Specifications are scheduled to be
submitted by Anthony Crosby as the Mud Brick Conservation Program: Field Report No.
2 and ultimately as the Mud Brick Conservation Program: Field Report No. 2 Addendum.
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schedule of review will depend on the results ofthe intervention reviews and will need to
be established (and perhaps revised later) by the evaluator after several years have gone by.
Any long term evaluation program will need to be coordinated with the long term
maintenance program for the site.

The results of the long term evaluations should be shared with all interested parties and
incorporated into the conservation program as appropriate. These results should be well
documented and published on a regular basis. Reviews at year 1, 2, 5, 10 and 20 years,
and then every l0 years, are typical for such a reporting arrangement. Any interventions
that are perceived to be failing, or not performing as desired, should be replaced or revised
as deemed appropriate at that time.

Ultimately, we are simply caretakers for mankind's cultural heritage. Our actions will
determine whether the future world will be a richer or poorer place.
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