Research and conserva-
tion work on the Northern
Colonnade at the Temple
of Hatshepsut at Deir
el-Bahari

Abstract: This article is a summary presentation of the
meticulous research, conservation, and construction efforts
undertaken on the Northern Colonnade on the Middle Terrace of
the Temple of Hatshepsut. Over the past 150 years, the Temple's
archaeological and conservation missions have contributed
invaluable research, enriching our understanding of its historical
context. A significant portion of this work, often overlooked,
remains unpublished and is only documented in field notes

or typescripts, the sole testament to the thoroughness and
dedication of these endeavors. This article draws on these
unpublished reports, as well as on the results of the authors’ own
fieldwork focused on the analysis of the construction techniques
of the Northern Colonnade and the state of preservation of this
part of the Temple.

The effects of the work carried out in the 1970s and 1980s
could only be assessed after years of closely monitoring the
preservation of the north wall on the Temple's Middle Terrace.
After numerous attempts and analyses, the technique employed
to secure this particular part of the Temple proved effective,
ensuring that the wall remained structurally sound.
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The Temple of Hatshepsut at Deir el-Bahari, renowned
for its well-preserved ruins, showcases an extraordi-
nary display of architectural excellence that has not
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been fully acknowledged and explored.
Scholars are still puzzled by the mod-
est Northern Colonnade, which occu-
pies the Middle Terrace of the Tcmplc
and features four undecorated chapels.
Positioned against the rock slope, the
Colonnade is particularly vulnerable to
forces exerted upon it. Changing weath-

er conditions and seismic activity have
resulted in numerous cracks and even
destabilization of the entire structure.
Consequently, it has been the focus of
several conservation and construction
initiatives, and its technical condition
is continuously monitored up to the
present day.

GENERAL DESCRIPTION AND STATE OF PRESERVATION OF
THE COLONNADE

The Temple of Hatshepsur [Fig. 1] was
dcsigncd with three terraces, the high—
est serving as a protective structure.
The Lower Terrace is at an elevation of
102.13 m, the Middle Terrace at 111.75
m, and the Upper Terrace at 119.9 m
above sea level. The highest part of
the Temple —a reconstructed plat-
form— stands at 133.87 m above sea
level (Szafranski 1995: 371—373). The

Lower Terrace comprises a Courtyard

with porticoes along its western side
and a ramp 1cading to the Middle Ter-
race. Like the Lower Terrace, the Mid-
dle Terrace is flanked by two porticoes.
On cither side of these porticoes are
chapels dedicated to deities worshipped
in the Temple: the Hathor Chapel to
the south and the Anubis Chapel to
the north. The Temple’s main rooms
are located on the third, Upper Ter-
race, which is accessed via a ramp. This
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Fig. 2. Northern Colonnade, current state (PCMA UW | orthophoto M. Caban, drawing T. Dziedzic and
A. Filipek-Wyskiel)

566



Terrace is also flanked by pillar porti-
coes on two sides, adorned with Osirian
statues. The main entrance, located on
the Temple’s axis, leads through a portal
into a central courtyard, also called the
Festival Courtyard. Beyond it lies the
Amun Sanctuary, partly carved into the
rock with two additional chapels in the
northwest and southwest corners of the
courtyard. To the north of the court-
yard lies a smaller open courtyard with
an altar of the solar cult, while to the
south is the Royal Cult Complex, which
includes an offering hall dedicated to
Hatshepsut and Thutmose I.

The Northern Colonnade is situ-
ated on the Middle Terrace, adjacent
to the northern rock slope, with the
Lower Anubis Chapel to the west and
the northern retaining wall to the cast.
The Colonnade comprises a row of
free-standing columns and four una-
dorned chapels carved into the rock.
[ts architraves are made of sandstone,
while all other components are of local
limestone.

The stretch of the north wall [Fig. 2]
a]ong which the Colonnade is located
is 35.65 m long, and its height measured
from the floor level is 5.3 m. The depth
of the portico, excluding the chapels,
varies from 2.42 m to 3.78 m. It origi-
nally aligned with the cut rock slope.
The Colonnade comprises 15 columns,
eight of which still support the archi-
traves, a cornice (cavetto), and remains
of balustrade blocks. The 16-sided col-
umns stand on bases cut from floor
blocks and are crowned with abacuses.
Thcy measure approximntcly 4.45 m in
height, with the abacus accounting for

approximately 0.3 m and the base for
0.15 m. Like other columns in the Tem-
ple, they are 0.8 m wide at the base and
gradually taper toward the top, reaching
a width of 0.72 m at the abacus. The ar-
chitraves, with moldings (torus) in their
upper parts, range in height from o.75
m to 0.78 m and are 0.72 m deep. The
torus itself measures 0.18 m in height,
while the cornice located above it is ap-
proximately 0.6 m high. The preserved
balustrade fragments measure about 0.6
m in hcight.

The four rock-cut chapels are spaced
approximately 6.1 m apart. The first
one is located at a distance of 4.93 m
from the western corner, whereas the
last chapel is positioned approximately
9.45 m away from the eastern corner of
the Colonnade. The chapels have simi-
lar dimensions, measuring about 1.60
m in width, except for the easternmost,
which is 1.52m in the front, about 2.4 m
in the rear. They are 2.62 m deep, except
the westernmost, which reaches 3.15 m
in depth. All the chapels are covered
with pseudo-vaults made of pairs of
irrcgular—sizcd blocks. The chapcl en-
trances are fair]y uniform, measuring
0.68 m in width and varying in height
from 1.68 m to 177 m. The entrance to
the easternmost chapel constitutes an
exception, as its threshold was raised
by adding a limestone block, rcsulting
in a reduced entrance height of 1.57 m.
The easternmost chapel features a sec-
ondary loose sill block. The floor of the
Northern Colonnade is made of uneven
and unworked stone blocks, suggesting
that this part of the building was never

finished.
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HISTORY OF RESEARCH AND CONSERVATION AT THE TEMPLE
OF HATSHEPSUT

Despite intensive activity —clcaring,
documentation, and excavation works—
conducted by numerous travelers, early
researchers, and collectors at the Tem-
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Fig. 3. Plan of the Temple of Hatshepsut com-
piled by Auguste Mariette during archaeological
expeditions in 1858, 1862, and 1866 (After
Mariette 1877: PI. 1)
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p]c site since the car]y 18th century,
the Northern Colonnade remained un-
known.

French archaeologist Auguste Ma-
riette, the founder of the Egyptian
Antiquities Service, launched the first
organizcd excavations at the Tcmplc of
Hatshepsut in 1855. Subsequently, in
1858, 1862, and 1866, he excavated the
Upper Courtyard, exposing its southern
and central parts but leaving the Coptic
buildings intact. He also uncovered the
famed decorations showing the Cxpcdi—
tion to the land of Punt, as well as the
northern part of the Middle Terrace
with the Northern Colonnade [Fig. 3].

Based on the plan established at the
time, Emmanuel Brune, an architect
who collaborated with Mariette, pre-
pared the first theoretical reconstruc-
tion of the Temple [Fig. 4] (Mariette
1877: 4-6, P1. 2a). In his reconstruction,
Brune suggested that the Northern Col-
onnade had flanked the entire Middle
Terrace. According to his hypothcsis, it
had 12 rock-cut chapels modeled on the
two discovered during Mariette’s excava-
tions. According to the Swiss professor
of Egyptology Edouard Naville (1895:
1—2), it was Mariette who discovered
evidence that the Temple of Hatshepsut
had been used by Coptic monks in early
Christian times. He recalled a chapel
furnished with dried-brick structures:
an altar located in an alcove and a fea-
ture rcscmbling a bed or seats. Naville
also rcportcd ﬁnding tombs of mummi-
fied monks clad in leather aprons and
belts but lacking other decoration.



A significant phase in the era of the
Temple’s discovery was the tenure of
Naville, who led the British mission
under the auspices of the Egypt Ex-
p]oration Fund (EEF). In 1891, Naville
decided to commence work at Thebes
and, in collaboration with an architect,
John Ernest Newberry, cleared most of

the buried courtyards7 chapcls, and
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Fig. 4. Reconstruction plan of the Temple
according to Emmanuel Brune (After Mariette
1877: P 1I)

colonnades in the Temple’s northern
part. Alongside the archacological ef-
forts, preservation and reconstruction
bcgan. Walls of the main Amun Sanctu-
ary were reinforced, and measures were
taken to secure structures in the upper
courtyard, the chapels of the Royal Cult
Complex, the Hathor Chapel, and the
lower northern portico (Szafranski 2o01:
60). Naville described the fully cleared
Northern Colonnade in his volume 11
(Naville 1986: 4~7) and provided docu-
mentation drawings of it, with exact
dimensions of various components,
on Plates XXX-XXXII. He recorded
a room made of dried brick, measuring
6 feet (1.83 m) in height, located in the
corner of the Colonnade [Figs 5, 6]. Ac-
cording to his findings, the room served
as a commercial space during the Twen-
ty-Second Dynasty. The bricks used in
its construction measured 14 inches x
7 inches x 4.5 inches (approximately 36
cm x 18 cm x 11 cm). Among the finds
from the site were pottery sherds, beads,
and scarabs (Naville 1896: 8). Somers
Clarke, who collaborated with Naville,
produccd architectural documentation
of the Temple presented in volume VI of
a publication edited by Naville between
1895 and 1908. In it, Clarke offers a de-
tailed description of the northern part
of the Middle Terrace with its colon-
nades, frcquently rcferring to Naville’s
volumes I1 and 111 (Clarke 1908: 21-22).

In 1911, Herbert E. Winlock began
work at the Temple of Hatshepsut as
head of the American mission of the
Metropolitan Museum of Art in New
York. During this two—dccadc—long
endeavor, the team unearthed several
significant archaeological findings pub-
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lished in comprehensive reports, one
for each season. In collaboration with
the French architect Emile Baraize,
technical director of the Antiquities
Service for Upper Egypt, Winlock initi-
ated restoration efforts at the Temple.
Baraize, who conducted his excavations
between 1925 and 1952 (Arnold 200s5:
293), carried out reconstructions mostly
based on Naville’s drawings using natu-
ral stone, reinforced concrete, cement,
plaster, and oil paint, while incorporat-
ing original elements (Wysocki 1983:
71). However, he left no record of his
work.

In subsequent years, archacological
and conservation work at the Temple
did not focus on the area of the North-

ern Colonnade of the Middle Terrace.
It was only in the 1960s and 1970s,
when the Polish Centre of Mediterra-
nean Archacology of the University of
Warsaw in Cairo and State Workshops
for the Conservation of Cultural Herit-
age (Przedsi¢biorstwo Panstwowe Pra-
cownie Konserwacji Zabytkow) began
working on the Temple of Hatshepsut,
that a renewed interest in the northern
part of the Temple emerged. Architec-
tural research started in 1972, with ini-
tial restoration efforts focusing on the
courtyard and the Coronation Portico.
The work of predecessors was continued
in this area and on the Middle Terrace,
in the Northern Colonnade (Wysocki
1984: 1-2).

Fig. 5. Archaeological work within the Northern Colonnade carried out by Edouard Naville (Egypt
Exploration Society DB-HAT.NEG.C.22, DB-HAT.NEG.C.17b https://www.flickr.com/photos/egyptex-
plorationsociety/albums/72157661494672977/with/38099658095) (Accessed: 20.01.2025)
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RESEARCH AND CONSERVATION WORK ON THE NORTHERN
COLONNADE

Construction activities undertaken in
1974/1975 and 1976/1977 revealed a no-
table inclination of the wall behind the
Northern Colonnade on the Middle Ter-
race. Previous teams of specialists had
placed gypsum control seals (strain sen-
sors) there, allowing monitoring of any
displacement. No significant alterations
occurred over the following years until,
two seasons later, the wall shifted and the
integrity of the seals was compromised,
necessitating the implementation of safe-
ty measures. In response to the cracking
and damage of the seals, Dabrowski de-
cided to install new meters. Additionally,

the wall was supported by a wooden scaf-
folding at the point of the largest bulge
[Fig. 7]. Analyses conducted to determine
the causes of the displacement and de-
vise protective measures revealed that
the bulging of the wall resulted from the
weathering of the surrounding Esna slate
(clay rock). Centuries of exposure led to
weathering and expansion of the rock
slope, causing the stone wall structure to
shift. The blocks of the wall were bonded
with a small amount of weak lime-gyp-
sum mortar. Considering the historical
authenticity of the leaning wall and the
exceptionally good state of preservation

Fig. 6. Middle Terrace, view of the Anubis Chapel Vestibule and a section of the Northern Colonnade
with visible remains of brick structures (Egypt Exploration Society DB-HAT.NEG.C.27 https://www.
flickr.com/photos/egyptexplorationsociety/albums/72157661494672977/with/38099658095)
(Accessed 20.01.2025)
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of the Northern Colonnade, the Anubis
Chapel, and the Vestibule, any restora-
tion of the leaning wall would risk com-
promising the integrity of the Temple’s
original structure. A decision was made
to preserve the historical wall, preventing
furcher deformacion. Initial stabilization
cfforts involved removing compacted
rubble from behind the wall and carv-
ing out weathered and cracked sections
of the rock to form steps. These steps
were designed to support the future in-
fill behind the wall. The task was carried
out in sections 4-5 m long to prevent the
curtain wall from collapsing during the
process. The space between the curtain
wall and the cleared clay rock was gradu-
ally filled with layers of limestone rub-
ble, reinforced with cement-lime mortar.
Crushed stone for the project was sourced
from a local quarry (Wysocki 1977: 8-10).

During the following season, exca-
vation and survey work focused on the
castern elevation of the Northern Col-
onnade and the adjoining northern wall
of the Temple enclosure. The excavation
reached a depth of approximately 4 m,
the width varying between 0.9 m and 2
m, and the length ranging from 1 m to
3 m. This work uncovered a thin layer
of white plaster on the castern facade.
Archaeological artifacts were recovered
as the backfill —comprising a mixture of
sand, clay rock rubble, and fragments of
limestone and sandstone blocks— was
removed.

The composition and thoroughly
mixed character of the backfill scrongly
suggest that the area had been previously
excavated and used as a dump for refuse
from archacological and conservation
activities conducted on the Middle Ter-

Fig. 7. Northern Colonnade, ad hoc timber scaffolding supporting the leaning wall (After Wysocki
1987: Fig. 9)

572



race during the early 20th century. This
conclusion is supported by the discov-
cry of newspaper scraps from that era.
Furthermore, it was determined that
approximately a third of the Eastern
Colonnade’s facade, near the rock face,
featured an untreated surface that had
remained invisible due to its concealment
by the rock slope. Measurements were
also taken of the fence wall dimensions,
including its thickness and height. After
completing the measurements, photo-
graphic documentation, and transfer of
the collected archacological material, the
excavation site was backfilled (Stefano-
wicz 1983: 1-2). In 1986/1987, as research
continued in the northern part of the
Middle Terrace near the North Colon-
nade, the mission led by Wysocki estab-
lished that the wall, which had been se-

cured a decade earlier, had a]rcady tilced

before 1911, predating Winlock’s activities
in the area and likely still in Antiquity.
The tilt had been stabilized for centuries
by the rubble backfill, which concealed
the structure until its decompaction by
Naville. Once exposed, the wall became
subject to displacement forces. Given
the renewed tilting and new geological
insights into how clay rock responds to
moisture, further work at the back of the
wall was deemed necessary. The wooden
buttress was reattached at the most de-
flected point to temporarily stabilize
the structure, and several control seals
were attached in areas where cracked
blocks and unsealed joints were present
(Wysocki 1987: 21-22).

Bernard Hoffmann developed a struc-
tural design to stabilize and safeguard
the Northern Colonnade wall based on
geological studies conducted by Andrzej

Vertical reinforced concrete plates
of buttresses

Horizontal reinforced concrete slab
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Fig. 8. Selected sections of the Northern Colonnade wall protection project (T. Dziedzic based on

Potoczanin 1988 and Macur 1989)
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Dragowski [Fig. 8. The design concept
involved anchoring the portico wall to
the rocky slope by creating trapezoidal
buttresses in the Esna slate between the
existing chapels. The design also included
a reinforced concrete slab located at the
rear of the wall and bonded to the stone
structure, as well as a horizonrtal rein-
forced concrete slab spanning the chapels’
vaults and a horizontal capping on top of
the wall. The two horizontal plates were
bonded to a front plate to form a rigid
structure.

Fig. 9. Construction work behind the
Northern Colonnade wall, installation of
the reinforced concrete faceplate (Bielenia
1988: Fig. 5)

Construction commenced in Decem-
ber 1987, beginning with re-clearing the
back of the wall and chiseling out another
section of weathered c]ay rock.' To avoid
shocks that could damage the portico’s
original structure and trigger rockslides,
heavy tools such as hammers and pickaxes
were replaced with crowbars, small ham-
mers, chisels, and pitchfork drills. These
tools allowed careful removal of the rock
at its contact points with old protective
structures. The clearance work revealed
that the gap between the rock and the

Fig. 10. Construction work installing the horizontal
reinforced concrete slab at the back of the north
wall of the Middle Terrace portico (Potoczanin
1988: Fig. 8)

1 The construction work was carried out under the direction of site foreman Winccnty Surzyn,

with electrician Kazimierz Bielenia directly supervising the workers (Gzowski 1988: 2).
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ancient wall varied in widch from 0.15 m
to 0.4 m and had been filled wich weath-
ered rock rubble.

As the rear side of the wall was fully
uncovered, inconsistencies in the origi-
nal brick bond became apparent, with
some bricks procruding from or sunk
into the wall face.* Additionally, manual
application of lime mortar and smooth-
ing marks were observed, providing
evidence of the work of ancient masons.
Complementary evidence was found in
Trench 1, where a ceramic vessel found
at a depth of 2.3 m, likely used to carry
mortar, bore the workers’ fingerprints on
its surface. A similar mortar vessel was
found in Trench 2. In addition to these
finds, another ceramic por, lacking traces
of mortar and probably used for carrying
liquids, was excavated in Trench 1.

Remarkably, a well-preserved wooden
beater used for stone-working was found
in Trench 1 at a depth of2.7 m, and a sim-
ilar tool, albeit signiﬁc:mtly worn, was
uncovered in Trench 2. Trench 1, which
reached a depth of 5.5 m, acquired a trap-
czoidal shape with the wider side fac-
ing the rock. In the upper part of the
trench, the trapezoids sides measured 3.5
m in length on the rock side, 2 m on the
shorter (wall) side, and approximately 3
m on the remaining two sides. Due to the
irrcgularitics of the rock, achicving a uni-
form trench shapc throughout its hcight
was unattainable, 1eading toa s]ight nar-
rowing of the trench in its bottom part.

Trench 2 was excavated using the same
method as Trench 1 and reached a depth
of 5.4 m and was also trapezoidal in shape,
with Comparablc dimensions in the up-
per part. During the excavation process,
a test pit dug beneath the ancient wall to
adepth of 0.2 m confirmed its foundation
directly on solid rock.

Work on Trench 3 followed simi-
lar methods to those used in the earlier
trenches excavated during the same season.
The trench was excavated to a depth of 5.6
m, and a test pit beneath the original wall
revealed its shallow foundation at a depth
of 0.25 m. After cleaning the excavated sur-
face, the exposed rock was waterproofed
using liquid bicumen applied in three suc-
cessive layers. Once the waterproofing had
dried, the faceplate-reinforced concrete
structure was installed at the back of the
ancient wall [Fig. 9].

To prevent water infiltration into the
shale rock, which could cause expansion and
lead to the collapse of the entire structure,
plastic sheeting was placed at the bottom of
the trenches before the bricklaying, Crushed
limestone mixed with cement mortar was
used for the masonry work. The trenches
were bricked up to a depth of 1.8 m from the
crown of the ancient wall, reaching the level
of the chapels' vaults. Subsequently, a hori-
zontal reinforced concrete slab was con-
structed 0.05 m above the vaults, which had
been leveled using mortar and secured with
polystyrene foam to protect them from any
strain caused by the slab? Next, the space

2 The results of tests conducted on a series of mortar samples from the Temple of Hatshepsut

indicate that both the masonry and plastering mortars consisted of gypsum with calcium car-

bonate (Dziedzic, Bartz, and Ggsior 2015: 97-99).

3 According to the architect Jacek Gzowski (1988: 3), “(...) because of the dislodged stones of the

vaule, it was secured from above with crushed limestone, “in a flat arrangcmcnt”‘ and laid with

lean cement screed (...)".
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above the slab was filled with stone chips in
cement mortar, and another reinforced con-
crete slab was installed as capping [Fig. 10]. It
extended 0.4 m below the top of the ancient
wall and was shaped like a trough.
Trenches 1, 2, and 3 were excavated
in the initial phase of the project, while
work in Trench 4 was postponed until
the subsequent season (Bielenia 1988:
1-8). In a 1989 report, engineer Andrzcj
Macur provided additional details on the
measures taken to secure the chapels in
the Northern Colonnade. The report de-
scribes the installation of a special struc-
ture to protect the vaults of the chapels.
A @10 steel rod mesh with a spacing of
15 cm x 15 cm was placed 10 em above
the cleaned and refilled vaulc blocks,
with PVC sheeting attached to the mesh.
Then, a layer of broken limestone blocks
was dry-laid on top of this structure and

sealed with cement-lime mortar poured
over it from above. According to Macur,
the reinforcement of the ancient wall and
chapels was a critical component of pres-
ervation work in this part of the Temple.
Among the benefits of the design was
the dead weight of the new structure,
which was slightly greater than that of
the original masonry, yet significantly
lower than the weight of the slates. Thus,
the materials introduced did not exert
additional pressure on the floor. Another
benefit of this protective measure was the
use of conventional and validated mate-
rials that did not exert horizontal force,
as concrete contracts during the binding
and solidification process. Additionally,
water introduced into the concrete was
chemically integrated with the structure
during curing, with any excess evaporat-
ing during construction (Macur 1989: 8).

CONCLUSIONS

The preservation, restoration, and adapta-
tion of historic ruins require diverse mea-
sures that vary in scope and extent. These
interventions include wall consolidation,
cubic reconstruction, and additions to frag-
mentary structures. The primary goal of
securing or Consolidating a™Mmasonry struc-
ture is to halt deterioration and prevent
potential scructural failures. While such in-
terventions do not ncccssarily assign a new
utilitarian function to a monument, they
are often essential to ensure the safety of
visitors. A critical factor in these efforts
is the correct selection of materials used
for reinforcement. Their technical prop-
erties, color Compatibility, and overall
impact on the original structure must be

carefully considered. The approach to the
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principle of material compatibility becween
authentic elements and additions varies,
and it is often interpreted literally. Con-
struction materials are commonly sourced
from damaged parts of the same building
or from the original source (e.g. a quarry),
and it is vital to ensure that the supplement
is distinguishable from the original fabric.
The reinforcement and protection of vaults
or walls must adhere to the principics of
conservation and construction. This can be
achieved by concealing modern materials
behind original elements to maintain visual
authenticity. All conservation and construc-
tion work should be preceded by thorough
structural assessments, material analyses,
and geological investigations when neces-
sary. The interventions carried out within
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the Northern Colonnade reflected these
principles to varying degrees but ultimate-
ly achieved their intended objectives. Due
to the failure of the protective measures
introduced in the 1970s, it was imperative
to change the approach in the 1980s. The
effectiveness of these efforts can only be as-
sessed through long-term monitoring of the
cffects of preservation work on the north

wall of the Temple’s Middle Terrace. Nota-
bly, despite multiple atcempts and analyses,
the method employed to safeguard this spe-
cific part of the Temple proved successful,
as it maintained the structure’s stability.
Moving forward, continued monitoring
of the Northern Colonnade and proactive
measures to preserve its original elements in
optimal condition should remain a priority.
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